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Foreword

This monograph, comprising two volumes, discusses typical sarcomas of the female
genitalia, including angiosarcoma, liposarcoma and rhabdomyosarcoma as well as
the different types of mixed tumors. Other rare mesenchymal genital tumors are also
comprehensively presented, such as the different variants of leiomyoma, smooth
muscle tumors with uncertain malignant potential, endometrial stromal nodules,
endometrial stromal tumors with sex cord-like elements (ESTSCLE), uterine tumor
resembling ovarian sex-cord/stromal tumor (UTROCST) and PEComas. The behavior
of the aforementioned neoplasms in relation to, and in the context of fertility and
pregnancy is covered in a separate chapter. Another chapter is devoted to the preven-
tion of subjecting sarcomas to inadequate surgical therapeutic measures under the
assumed diagnosis of leiomyoma, and includes a diagnostic-therapeutic flowchart
with a diagnostic score. The following subsections are provided for each of the tumor
entities listed above: epidemiology, etiology, macroscopy and microscopy, clinical
presentation, diagnostics, imaging, differential diagnostics, prognosis, surgical and
radiation therapy for the primary tumor or recurrences and metastases including
primary, adjuvant and palliative chemotherapy, hormone therapy, targeted therapy
and aftercare.

The substantial basis for this monograph comprises 1,681 fully documented sar-
coma consultation cases of the German Clinical Center of Excellence for Genital
Sarcomas and Mixed Tumors (“Deutsches klinisches Kompetenzzentrum für geni-
tale Sarkome und Mischtumoren”, DKSM), University Medicine Greifswald/Germany,
and the data kindly provided by our cooperation partners “VelenerWorking Group on
Ambulatory Surgery” (“Velener Arbeitsgemeinschaft Ambulantes Operieren Deutsch-
land”, VAAO) and the Department Gynecologic Surgery, Center of Minimal-Invasive
Surgery, Sachsenhausen/Frankfurt Main/Germany.

The overriding aim of this monograph is to identify and provide therapeutic guid-
ance on the basis of evaluation of the DKSM data performed by the DKSM doctoral
research group “uterine sarcomas”, as well as on 2,025 literature sources, recommen-
dations and studies published up to the end of May 2016. Particular attention has
been devoted to determining, as far as possible, which measures can currently not
be defined as standard practice. In total, 576 figures and illustrations have been incor-
porated and are comprehensively described.

The listed tumor entities also constitute a particular diagnostic challenge for
pathologists that is beset with numerous pitfalls and difficulties. This monograph,
therefore, addresses gynecologists and pathologists in both clinical and private prac-
tice, but also surgeons and hemato-oncologists.
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VI | Foreword

Sincere thanks must be extended to a total of 112 gynecologists, pathologists, ra-
diologists, hemato-oncologists and medical practitioners in clinical and private prac-
tice, but also affected patients, who kindly provided figures, images and data for use
in this monograph.

Greifswald and Regensburg, June 2016

Prof. Dr. G. Köhler, Prof. Dr. M. Zygmunt,
Department of Obstetrics and Gynecology, University Medicine Greifswald
and German Clinical Center of Excellence for Sarcomas and Mixed Tumors,
Greifswald

Prof. Dr. M. Evert, Dr. Katja Evert
Institute of Pathology, University Hospital Regensburg
and German Clinical Center of Excellence for Genital Sarcomas and Mixed Tumors,
Greifswald
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AB Antibody
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d Day
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DKSM Deutsches klinisches Kompetenzzentrum für genitale Sarkome und Mischtumoren

Universitätsmedizin Greifswald (German Clinical Center of Excellence for Genital
Sarcomas and Mixed Tumors, University Medicine Greifswald)
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EGF(R) Epithelial growth factor (receptor)
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ER Estrogen receptor
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ERT External (percutaneous) radiotherapy
ESN Endometrial stromal nodule
EST Endometrial stromal tumor
ESTSCLE Endometrial stromal tumor with sex cord-like elements
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TCN Tumor cell necrosis
THE Total hysterectomy
TKI Tyrosine kinase inhibitor
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TLH Total laparoscopic hysterectomy
TVH Total vaginal hysterectomy
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Definition of cytoreduction, NCCN-Guidelines

Cytoreduction (debulking)

– Maximal cytoreduction (debulking): no macroscopically visible residual disease,
patient clinically tumor-free

– Optimal cytoreduction (debulking): only residual disease with a diameter or height of < 1 cm
(< 2 cm according to some sources)

– Suboptimal cytoreduction (debulking): residual disease > 1 cm (> 2 cm according to
some sources)

NCCN Clinical Practice Guidelines in Oncology
(NCCN Recommendations)

– NCCN Clinical Practice Guidelines in Oncology – Uterine neoplasms 1.2016, Ovarian Cancer
2.2015, Soft tissue sarcoma 2.2015

– NCCN 1 Recommendation: Based upon high-level evidence, there is uniform NCCN consensus
that the intervention is appropriate

– NCCN 2A Recommendation: Based upon lower-level evidence, there is uniform NCCN consensus
that the intervention is appropriate

– NCCN 2B Recommendation: Based upon lower-level evidence, there is NCCN consensus that the
intervention is appropriate

– NCCN 3 Recommendation: Based upon any level of evidence, there is major NCCN disagreement
that the intervention is appropriate
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Günter Köhler, Katja Evert, Marek Zygmunt and Matthias Evert
1 Angiosarcoma

1.1 Uterine angiosarcoma

1.1.1 General, epidemiology, etiology, pathogenesis, staging

The termangiosarcoma (ANS) nowadays comprises lymphangiosarcomas andheman-
giosarcomas (94). ANS only account for approximately 1%of all STS, with a respective
incidence of 0.1/100,000 (men and women) (89). The term hemangioendothelioma,
previously used synonymously for ANS, is nowused for a vascular tumor of borderline
malignancy (94). Fifty percent of ANSare located in the skin and are closely associated
with radiation exposure when so localized. What all ANS have in common is the pres-
ence of malignant endothelial cells. ANS are currently categorized into four clinical
groups: primarily cutaneous ANS not associated with lymphedema or subjection to
radiation; ANS associated with lymphedema (Stewart–Treves syndrome); ANS follow-
ing subjection to radiation; ANS of the deep soft tissue/ANS of parenchymal organs
(liver, spleen, breast) (94). Uterine ANS falls within the latter category and constitutes
a purely homologous uterine sarcoma. The uterine variety is rare among all ANS. From
1902 to 2010, only 30 cases were described in the literature (22). ANS occurs in women
aged between 17 and 81 years. A further overview (22) reports 14 cases since 1987 in
women aged between 35 and 86 years (mean: 62 years).

Only deficient data are available pertaining to a connection between uterine ANS
and prior RT. One case of uterine ANS in a patient with tuberous sclerosis complex has
been reported (35), in which the patient also had accompanying lymphangioleiomy-
omatosis. The ANS showed mutations of the tumor suppressor genes p53 and TSC2.
It is assumed that these genetic dysfunctions contributed to the pathogenesis of the
ANS. However, the ANS differed significantly from the lymphangioleiomyomatosis
in that it did not express HMB45. A very recent study of an ANS revealed breakages
at three loci, YWHAE (17pl3), FAM22A (10q23) and FAM22B (10q22) (84). Abnormal-
ities/fusions of these genes also play an important role in the genesis of LG-ESS
(cf. Vol. 1, Chapter 4). A further study has reported on the association between ANS
and retained foreign body materials (39). In some cases, uterine ANS develop within
or in direct connection with an LM (19, 76, 86).

Nophase III and only very fewphase II studies have focused on either general ANS
or onuterineANS inparticular. Therapeutic recommendations are based almost solely
on retrospective accumulative statistics that cover ANS with different localizations.

Staging for STS applies for uterine ANS (cf. Vol. 1, Chapter 2). Uterine ANS are thus
always classified as deep tumors. Accordingly, disease stages T1a and T2a are not pos-
sible according to the AJCC. ANS are not included in UICC classification (95).
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2 | 1 Angiosarcoma

Uterine angiosarcomas are extremely rare. There is apparently no associationwith prior subjection
to radiation. Gene breakages can play a role in pathogenesis. Staging for soft tissue sarcomas
applies, according to which angiosarcomas are deep tumors.

1.1.2 Macroscopic and microscopic features

At the time of initial presentation, ANS usually appear as large, fleshy, often polypous
tumors that can involve the endometrium and the myometrium (14), with a mean size
of 13 cm (5–29 cm) (76). These relatively soft tumors usually have a brown to bright red
color on the cut surface (44). Themacroscopic appearance of ANS can also bear resem-
blance to an LM, with whorled structures and central necroses or cysts. It is common
for such tumors to exhibit extensive necrosis with numerous hemorrhages (44, 100).
PolypoidANS originating in the endometriumor tumors that occupy the entire uterine
wall have also been reported (76). ANS diffusely infiltrate the uterus, causing it to ex-
pand and grow rapidly. Extensive destructive invasion of the myometrium is a typical
finding (100). ANS have no capsule and lack clear margins.

At the microscopic level, most ANS have a lobulated structure with infiltrating
margins. The presence of numerous open, slit-like blood-carrying vascular spaces that
are irregularly anastomosed with each other, and that are also connected to the regu-
lar vessels, is particularly characteristic. The vascular sinusoids are lined with atypi-
cal cuboidal or polygonal endothelial cells (100). The cells show numerous atypical,
pleomorphic hyperchromatic nuclei with ample mitoses. The number of cells lining
the vascular spaces is significantly higher than usual. They can be multilayered com-
pared to normal endothelial tissue and can exhibit papillary growth into the vascular
spaces (98) (Fig. 1.1.1 (A)). Some ANS also have solid sections that can be associated
with smooth muscle proliferations. These proliferations are characterized by clearly
defined margins, unsuspicious cytological characteristics and a lack of mitotic ac-
tivity. In these cases, the highly vascularized tumor spreads outside of the smooth
muscle proliferate. Interestingly, in particular in combination with the presence of
smooth muscle shares, the endothelial cells also exhibit an epithelioid morphology,
with round cells, eosinophilic cytoplasm, a high nucleus-cytoplasm ratio, and promi-
nent nucleons (19). The epithelioid cells can also form nests. Epithelioid ANS consist
almost exclusively of layered epithelioid cells. The vascular spaces lined with pleo-
morphic cells, as described above, are mostly not so dominant in such tumors and
can sometimes be difficult to recognize. They can occasionally bear resemblance to
primitive glands. Taken together with the aberrant expression of cytokeratins that
can be observed in virtually all epithelioid ANS, these factors pose the significant
risk of misdiagnosing the tumor as poorly differentiated adenocarcinoma. Notwith-
standing, the focal presence of slit-like spaces with erythrocytes is a factor suggestive
of an ANS, a suspicion that can be immunohistochemically verified (51).
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1.1 Uterine angiosarcoma | 3

Some ANS have been described as small solid nodules with a predominant pres-
ence of spindle cells lining the vascular spaces. In ANS, the endometrial glands and
their surrounding vicinity are often strongly infiltrated, which in turn can cause cav-
ernous spaces to develop within the tumor. The benign glands are, however, confined
to the remainingor previously endometrial tissue–noglandular differentiation canbe
found in the remainder of theANS. In terms of their grading, uterine ANS are generally
regarded as high-grade sarcomas, so that no other grading need be provided.

The endothelial tumor cells in the vascular spaces usually express CD31, CD34,
andFactorVIII. Vascularmarker CD31, inparticular, showsdiffuse and intensive stain-
ing (Fig. 1.1.1 (B)). Fli1 (Friend leukemia integration 1 transcription factor) and, more
recently, ERG (erythroblast transformation specific related gene) are regarded as fur-
ther promising nuclear markers for endothelial cells (55, 83). ERG is a proto-oncogene
and a member of the erythroblast transformation specific transcription factor family,
and is apparently involved in the regulation of angiogenesis. In 25 ANS diagnosed on
fine needle aspirates, ERG, CD31, and CD34 had sensitivities of 100%, 100%, and only
60%, respectively (83). Positive CD31 and ERG staining usually allows for a reliable
diagnosis of ANS as such, even on the basis of cytological material gathered via aspi-
rates (83). These positive findings notwithstanding, these markers are not monospe-
cific! However, combining the two is by farmore conclusive thanmeasuring CD31 plus
CD34, not least since the latter is expressed in only around 50% of all vascular tu-
mors (55). ERG can also sometimes be found in epithelioid sarcomas and in variants
of myxoid LS, and is also expressed in carcinoma of the prostate. The smooth muscle
markers SMA and desmin as well as ER and PGR test positive in potential accompany-
ing smooth muscle proliferations, however not in the actual tumor cells themselves.
Present residual endometrial glands also stain with cytokeratins and likewise express
ER and PGR (76). P53 mutations are regarded as a typical characteristic of ANS (59).
The Ki-67 index is usually clearly elevated in epithelioid ANS in particular, an expres-
sion of their strong proliferative activity (Fig. 1.1.1 (C)). ANS also express VEGFR1/2 and
3 (6, 38, 67), but show no reaction to S100, HMB45, and CD99.

Uterine angiosarcoma is a bluish-red, usually relatively soft tumor with necroses, hemorrhages,
and cystic areas. Histological examination reveals ample vascular blood-carrying spaces that are
lined with pleomorphic malignant cells and that communicate with each other. Epithelioid ANS
can also grow as purely solid tumors. Smooth muscle differentiations can occur within the tumor,
in some cases there are larger sections with epithelioid cells. Trapped endometrial glands can be
present on the fringes of the tumor. Angiosarcomas are immunoreactive to CD31, CD34, and Factor
VIII. Combining CD31 and ERG allows for a relatively reliable and secure diagnosis to be reached.
The fact that epithelioid ANS show an aberrant expression of epithelial markers (e.g. cytokeratins)
must be borne in mind.

 EBSCOhost - printed on 2/11/2023 1:05 AM via . All use subject to https://www.ebsco.com/terms-of-use



4 | 1 Angiosarcoma

(A) (B) (C)

Fig. 1.1.1: Histological image of an angiosarcoma. (A) typical appearance of a high-grade angiosar-
coma with pathological (in this case relatively wide) vascular lumina lined with highly atypical, in
part epithelioid neoplastic endothelial cells. This produces a pseudoglandular morphological ap-
pearance that should not be confused with adenosarcoma; (B) immunohistochemical testing using
a typical, albeit nonspecific endothelial marker (CD31 in this case) will serve to avoid such confusion
in most cases; (C) the tumor cells exhibit a high degree of proliferative activity (Ki-67 index) that
matches the tumors’ generally high level of malignancy. Small non-neoplastic arteries (top left and
lower right of the image) are recognizable in (A) and in the serial sections (B and C), the flat, non-
atypical endothelia of which tested positive for CD31 (B), but negative for Ki-67 (C).

1.1.3 Clinical presentation, diagnostics, screening

AUB as well as postmenopausal bleeding are the most important symptoms. The
bleeding is often so severe that it results in anemia (76). Clinically, ANS present as
large palpable unclear uterine tumors that are rather soft to touch. Patients often
complain of lower abdominal pains due to the size of the tumor and/or the rapidity
of its growth (22). Roughly 50% of ANS have already spread beyond the uterus at the
time of primary diagnosis. The diagnostic approach does not differ from that applied
for LMS or UUS. According to the NCCN Guidelines for soft tissue sarcomas, CT or MRI
should be performed on the abdomen, the pelvis, and the brain whenever an ANS
has been identified as such (60). To date, no specific screening approaches have been
established or “taken root” in practice.

Abnormal bleeding and lower abdominal pains are the key symptoms of uterine angiosarcomas.

1.1.4 Imaging

Barely any data are available pertaining to the sonographic appearance of ANS.
CT is not suitable for securely identifying this specific tumor. CECT reveals tumor

masses within the uterus that show a heterogeneous enhancement (36). The frequent
presence of central necroses has the effect that the visible enhancement is limited to
the periphery of the tumor inmany cases (80). While such findings are indeed typical,
they are by no means exclusive of other types of sarcoma.

A noticeable degree of heterogeneity in T2W-MRI – with overall low SI and focal
pockets of very high SI – is the most important diagnostic characteristic, and gives
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the ANS its typical cauliflower-like appearance. ANS show a strong enhancement in
T1WC (36, 43). In terms of differential diagnosis, neither CT nor MRI allow for ANS to
be reliably and securely discerned from LMS (43).

F-18 FDG PET/CT images show mild to moderate metabolic activity with an SUV
max of 6.5. Extensive hemorrhagic and necrotic areas are low in metabolic activity, so
that the resulting image can be a rather heterogeneous one. In terms of differential
diagnosis, an LMS or an LM must be considered as possible alternatives when inter-
preting PET-CT images (36).

PET-CT is thus inadequate for reaching a primary diagnosis, but can be helpful
when searching for metastases.

Barely any ultrasound images of angiosarcomas are known to exist. In contrast-CECT, due to ample
central necroses, enhancement is usually limited to the periphery. T2W-MRI images are character-
ized by a noticeable degree of heterogeneity, with low overall SI as well as focal pockets of very
high SI, which gives the ANS a typical cauliflower-like appearance. PET-CT is rather not suitable for
primary diagnostics.

1.1.5 Differential diagnostics

From a clinical and macroscopical perspective, all other uterine sarcomas as well as
AS and CS need to be included in any DD considerations. Particularly severe bleeding,
often connected to anemia, is one important clinical factor suggestive of an ANS. In
termsof the clinical aspect ofANS, their consistency, their color on the cut surface, and
the presence of strong bleeding, an ALM should also be considered as a potential DD.

At the microscopic level, spindle cell or epithelioid LMS need to be drawn into
considerationwhenever spindle or epithelioid cells are present.Differentiation should
best be made on the basis of the vascular marker CD31 and ERG (55, 65) (Fig. 1.1.1 (B)).
However, it is worthy of note that epithelioid sarcomas, too, can be ERG positive (55).
Despite the fact that epithelioid ANS generally show positive cytokeratin expression,
they must not be mistaken for carcinomas, a major diagnostic challenge for this
subtype. Differentiating an ANS from an AS with SO can be extremely difficult when
trapped endometrial glands are present, not least because there are known cases of
AS with SO with histologically pure angiosarcomatous components (45). While in
ANS the trapped glands can only be found in the regions affected by endometrial
infiltration, in AS they are spread across the whole lesion, except when the AS has
SO. Misdiagnoses are, therefore, inevitable when only small tissue samples have been
taken/are available. A definitive diagnosis can thus often only be reached on the basis
of the primary surgical specimen. Since uterine ANS are even rarer than the already
seldom AS, the entire tumor should be meticulously checked for glands, for instance
using cytokeratin markers. The same applies to CS with SO consisting of an ANS
component. If cytokeratins are found, it must be borne in mind that the epithelioid
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cells in ANS can also express cytokeratins. Such expression is, however, weak and
only focal in the majority of cases (27, 31, 76).

Hemangiopericytoma must also be considered as a potential DD. The presence
of diffuse and strong immunoreactivity to vascular marker CD31 and to Factor VIII,
however, would serve to exclude this tumor type from diagnostic consideration (27).

Uterine angiosarcoma can bear gross resemblance to angioleiomyomaaswell as to the other histo-
logically pure types of sarcoma. Adenosarcoma should be taken into consideration when endome-
trial glands are present. A hemangiopericytoma can be relatively easily ruled out via immunohis-
tochemical examination.

1.1.6 Course, prognosis

Uterine ANS are highly malignant and are classed as high-risk tumors per se. The fol-
lowing criteria are regarded as unfavorable factors for all ANS: size > 5 cm, deep and
retroperitoneal localization, ANS of body cavities, epithelioid tumors, necroses, and
positive resectionmargins (70, 94, 98). Low or no VEGFR2 expression is reported to be
associated with a significantly unfavorable prognosis (38).

Sixty-two percent of patients suffering from ANS (all sites, men and women)
present with metastasis at the time of primary diagnosis (70). More than 50% of pa-
tients with uterine ANS succumb to their disease within one year of initial diagnosis
(9, 22). A further study measured a 1-year OS of 43% (54). Median OS is said to be
at 13.5mo (18). In one case, metastases developed in the vagina, the lung, and the
brain within six weeks of primary therapy (54). One case study suggests that polypoid
intramural tumors might have a more promising prognosis (76). Improved survival
is observed in particular in cases in which smaller lesions are subjected to clear R0
resection (54). Notwithstanding, the prognosis for uterine (!) ANS does not appear to
necessarily depend on tumor size (22, 44).

Disregarding the small number of observed cases, the available data nonetheless
allow the conclusion to be drawn that adjuvant RT and/or CHT will have no influence
on the generally poor prognosis with which uterine ANS are associated (22, 76).

Overall, angiosarcomas localized in body cavities have a poorer prognosis than those at other
sites. Uterine angiosarcomas are highly malignant tumors. Median overall survival is at roughly
one year.

1.1.7 Primary surgery

While the different STS guidelines do indeed also include ANS, there is as of yet no
“evidence-based therapy” specific to the different sites at which the disease can be
localized (21, 78, 98).
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The therapeuticmethodof choice for all ANS regardless of their localization is per-
forming and securely achieving R0 resection (21, 60, 98). For uterine ANS, performing
THE without injuring the uterus is thus the therapeutic approach that is to be opted
for. In practically all cases referred to in the literature, patients underwent TAH in
combination with a BSO (18, 22, 54, 76). There are no data pertaining to the potential
benefits of performing a BSO – ANS do not express ER and PGR, and for uterine ANS,
it remains questionable whether or not there is a pathogenetic connection to hormone
exposure. Similarly, there are no data suggesting that undergoing a BSO has any influ-
ence or effect on the further course of the disease.What is noteworthy, though, is that,
in the cases described, all women who underwent a BSO were postmenopausal. For
premenopausal women, therefore, the adnexa can be left in situ so long as the results
from clinical examination and/or imaging diagnostics are not suggestive of adnexal
involvement.

No data are currently available concerning the performance of systematic LNE on
uterineANS, nor have there been any accounts ofmetastasis to the LN in the literature.
Analogous to the other homologous and heterologous uterine sarcoma types, there
is no indication for performing an LNE, i.e. it has yet to be scientifically proven that
doing so can be beneficial for DFS and OS (54, 74, 86). The same applies to sentinel
LN biopsies (98).

Overall, THE without injury to the uterus and the tumor must be regarded as the
most adequate surgical option. Due to the very unfavorable prognosis, the absence of
a capsule, and the typical presence of extensive myometrial infiltrations with unclear
margins, organ preserving surgical procedures must be refrained from, regardless of
the indication under which they would otherwise have been performed.

Analogous to the other types of uterine sarcoma and STS, maximal cytoreductive
surgery (debulking) is recommended in cases of extrauterine peritoneal dissemina-
tion (60, 64). Reference should be made to the chapter on LMS (Vol. 1, Chapter 2) for
more detailed particularities to this end. Since invasion into neighboring tissues and
organs is predominantly diffuse, achieving R0 resection margins can be very difficult
or even technically and practically impossible. Consequently, it is imperative that pa-
tients undergo detailed, precise imaging diagnostic procedures prior to surgery.

Total hysterectomy without injuring the uterus and/or the tumor is the therapeutic method
of choice for patients with uterine angiosarcoma. Performing an adnexectomy has yet to be
scientifically proven as a beneficial course of action. There is no indication for performing a
lymphonodectomy. Maximal cytoreductive surgery (debulking) is recommended when there is
extrauterine dissemination.
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1.1.8 Adjuvant and additive radio-, chemo- and hormone therapy

No formal studies have yet been devoted to the effects of performing postoperative
RT on ANS patients. Recommendations (98) for postoperative RT following surgery on
an ANS are based only on retrospective studies. More specifically, they are primarily
based on two studies that covered all types of ANS. The first study only considered
cutaneous ANS (68), while the second study (50) covered a sample of 67 ANS of dif-
ferent sites, including only 1 cervical, 1 ovarian, and 1 retroperitoneal ANS. However,
the analyses only revealed a nonsignificant effect on DFS and OS. In actual fact, the
data are not simply transferable or applicable to uterine ANS, as they are based al-
most entirely on cutaneous and breast ANS. They also include cases in which only
R1/2 resection margins were achieved, while uterine ANS are generally subjected to
R0 resection or the compartment “uterus” is removed completely. Likewise, the avail-
able case studies with and without meta-analyses (22, 44, 54, 76) do not suggest that
undergoing adjuvant RT followingR0 resection yields any benefits. Overall, there is no
indication for subjecting uterine ANS patients who have undergone an R0 resection
to postoperative RT. Nor is such course of action supported in the NCCN Guidelines
(60, 61). Further retrospective analyses yielded no findings suggestive of effects on
DFS and OS, including CHT (1, 25).

To date, scientific studies, including some larger-scale analyses (87, 96), have yet
to prove that adjuvant CHT bears any benefits for STS patients, including those with
ANS. The same applies to uterine ANS in particular. Meta-analyses (22, 44, 54, 76) have
reported on cases in which subjection to adjuvant CHT was following by survival pe-
riods beyond one year, but also extremely short DFS. Overall, there appears to be no
difference in this context to the other pure uterine sarcomas, like LMS, HG-ESS, UUS,
and LS (cf. Vol. 1, Chapters 2, 4, 5 and LS next chapter). In one reported case, a patient
survived disease-free for 4 years following adjuvant CHT with cisplatin and doxoru-
bicin (74). There is also a report of a patient who was started on an adjuvant CHT
regimen of albumin-bound paclitaxel and the VEGF-AB bevacizumab. She remained
recurrence-free over a follow-up period of 12mo (64). The aforementioned individual
cases do not, however, suffice to justify administering adjuvant CHT or VEGF antibod-
ies as standard procedure. ANS are not covered in the NCCN Guidelines for uterine
sarcomas (61). There is no indication for adjuvant HT for ANS.

Uterine ANS exhibiting extrauterine spread should not be routinely subjected to
RT following R0 resection. Operated cases with recurrences that could result in signif-
icant morbidity due to their critically close proximity to neighboring structures con-
stitute an exception in this regard (60). The same essentially also applies to cases in
which R1 resection margins have been achieved. Targeted postoperative RT can, how-
ever, be considered as an option (60).

Uterine ANS that have spread beyond the uterus and for which R2 resection
margins have been achieved should be subjected to follow-up resection. Should such
course of action not be possible, “downstaging” should be resorted to via combination
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CHT, CHT-RT or standalone RT. Where downstaging fails or cannot be achieved, the
principles of palliative therapy or best supportive care should apply (60).

The NCCN Guidelines do not envisage that R0 and R1 resections in cases of ad-
vanced disease be followed up by postoperative CHT (60). In actual fact, there are no
data to suggest that doing so would have any beneficial effects on PFI and OS.

Likewise, there have been no studies to date that suggest that immediately sub-
jecting patients inwhomR2 resections have been achieved to postoperative CHTyields
more promising results than can be achieved by adhering to a more observant, re-
served strategy. Accordingly, CHT can only then be administered to symptomatic pa-
tients or when recurrences/metastases occur in critical locations. In general, the ap-
proach envisaged for and applied to LMS and UUS can be followed.

There is no indication for routinely subjecting patients with uterine angiosarcomas in whom R0
resection has been achieved to postoperative radiotherapy. This is true also in cases that have
spread beyond the uterus. The same applies to R1 resections. In both instances, however, targeted
radiotherapy can be considered if recurrences could result in significantmorbidity due to their crit-
ical proximity to neighboring structures. Patients with uterine ANS that have spread beyond the
uterus and in whom R2 resection margins have been achieved should be subjected to follow-up
resection. If this is not possible, downstaging should be sought via combination chemotherapy, ra-
diochemotherapy or standalone radiotherapy. Palliative therapeutic strategies should be resorted
to when downstaging cannot be achieved.

There is currently no indication for the administration of adjuvant or postoperative chemother-
apy, except in the context of downstaging cases of R2 resections.

1.1.9 Primary radio-, chemo- and hormone therapy, approach in cases
of general inoperability

Subjecting operable ANS to standalone RT is deemed an inadequate therapeutic ap-
proach that lacks any indication (50). No data are available pertaining to primary RT
in uterine ANS patients. In cases of local and general inoperability, administering
a CHT regimen with ANS-effective cytostatic agents would be a conceivable option.
Where neoadjuvant therapy with the option for surgery is planned, combination CHT
(see palliative CHT), sequential CHT-RT, but also standalone RT can be considered as
means for achieving swift remission. All three of these options are supported in the
current NCCN Guidelines (60).

There is a known case inwhich remission of an inoperable extragenital cutaneous
ANSwas achieved using RT plus VEGF-AB bevacizumab (17). For localized tumors that
are generally inoperable, targeted RT in combination with bevacizumab would be a
justifiable therapeutic approach. Whether or not this combination is in fact superior
to CHT or CHT-RT remains questionable. According to a further study, CR of an ANS
was achieved in one case using a combination of docetaxel (50mg/m2), gemcitabine
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(1500mg/m2 every 2 weeks), and bevacizumab 5mg/kg (91). There is no indication for
primary HT for ANS patients.

There is no indication for subjecting operable uterine angiosarcomas to primary radiotherapy.
Inoperable angiosarcomas can be treated with chemotherapy and/or targeted radiotherapy, po-
tentially in combination with a VEGF antibody, in order to achieve operability.

1.1.10 Aftercare, recurrences, metastases

Aftercare should be approached in the same fashion as described for LMS and UUS
(Vol. 1, Chapters 2, 5). There are no suitable or adequate tumor markers. However, it is
recommended that imaging diagnostics be expanded to include a brain CT scan (21).
This should be done relatively early on when the present symptoms justify it. It is,
however, questionable whether doing so offers any benefits in terms of OS. There are
also no data which would suggest that subjecting ANS patients who have undergone
surgery to HRT has any influence on prognosis.

According to a meta-analysis and some individual publications, the metastatic
spread of uterine ANS predominantly occurs to the abdominal cavity, the lung, the
vagina, the bones, and the brain (51, 54). Cases of cardiac and gingivalmetastasis have
also been reported (18, 53). Untreated metastases are associated with a median OS of
2.2mo (70). Independent of the individual treatment methods, performance status is
regarded as the most important prognostic factor at the metastatic stage (70). Local
recurrence and distant metastases had 5-year OS of 42% and 10%, respectively. The
difference was statistically significant (46).

Follow-up and aftercare for uterine angiosarcomas should be designed in accordance with the ap-
proach adopted for the other types of uterine sarcoma. Metastases occur in the abdominal cavity
and in the lungs in particular. Brain metastases are relatively common. Performing imaging proce-
dures on the brain can thus be included in aftercare strategies for uterine ANS.

1.1.11 Surgery and postoperative additive therapy for recurrences and metastases

Barely any data are available that pertain to uterine ANS in this context. The meta-
analysis stated above (54) only mentions in passing that recurrences and metastases
should rather be subjected to resection. Recoursemust thus be had to the literature on
ANS of all localizations and sites, which states that recurrences and operable metas-
tases should first be subjected to R0 resection, a course of action that is also supported
by the NCCN Guidelines for soft tissue sarcomas (60) in the form of a 2A recommenda-
tion. Seventy-six percent ofANS-distantmetastases are solitary tumors. Surgery seems
to be possible in 20% of cases, and can be performed either with curative intent or as
a means of palliative symptom treatment (46). More recent data pertaining to ANS
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of all sites suggest that performing a metastasectomy is associated with improved
survival (70). According to another study, however, there is no correlation between
resecting distant metastases and improvements in OS. In contrast, administration of
paclitaxel-based CHT regimens (paclitaxel mono-CHT or paclitaxel plus gemcitabine)
is predictive of longer OS, albeit only just beyond the threshold of statistical signif-
icance (46). Prognosis for patients who underwent resection of LN metastases was
no better than for those who were treated with CHT. Overall, though, patients with
LN metastases had a clearly favorable prognosis over patients with distant metasta-
sization. Median PFI for distant metastatic disease is only 10mo from the onset of
treatment (46).

No remaining tumor material can be found under the microscope in 70% of cases
in which complete gross clinical resection of local recurrences has been achieved. Re-
section is associated with improved OS in particular in cases in which tumor size is
< 5 cm (50). Incomplete resection or a lack of resectability, by contrast, are associated
with a less favorable prognosis and an increased rate of distant metastasis (46). Over-
all, the size of local tumor recurrences (< or > 5 cm) is the only independent predictor
for survival.

According to an NCCN 2A recommendation, R0 resections of local recurrences
should not routinely be followed up with CHT and/or RT (60). In actual fact, it has
yet to be sufficiently and adequately examined or verified in scientific studies that
any form of postoperative intervention bears any benefits for PFI and OS. Even the
larger-scale retrospective studies (70) do not allow the conclusion to be drawn that
postoperative CHT and/or RT have any beneficial effects on PFI or OS in patients who
have undergone R0 resections of local recurrences and/or metastases. According to
the current NCCN Guidelines for soft tissue sarcomas, RT can be considered if further
recurrences in potentially critical locationswould cause significantmorbidity (60). An
identical approach is recommended for R1 resections, however RT can also be applied
optionally. ForR2 resections, the guidelines recommend follow-up resectionor “down-
staging” via combination CHT, CHT-RT or RT with subsequent surgery. Should this
be unsuccessful or if such surgery is technically impossible (i.e. progressive disease
or unresectability), palliative therapy or best supportive care are indicated (46, 60).
Ultimately, there are no data to suggest that assuming a more reserved, observant
postoperative approach is associated with detrimental effects on PFI and OS in this
situation. Accordingly, all measures can be held back and only applied once strong
symptoms occur or when recurrences/metastases are in critical locations.

Embolization or other minimally invasive therapeutic methods constitute a fur-
ther option.

First and foremost, operable local recurrences andmetastases shouldbe subjected toR0 resection.
There is no evidence to suggest that following up R0 resections with radiotherapy or chemother-
apy bears any benefits. Radiotherapy can be administered if potential recurrences in critical
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locations could cause significant morbidity. The same rules apply in principle to R1 resections.
For R2 resections, follow-up resection should be considered, possibly following downstaging
via chemotherapy, radiochemotherapy or standalone radiotherapy. There is no clear indication
for applying chemotherapy in cases of asymptomatic residual masses in noncritical locations.
Primarily inoperable recurrences/metastases can be subjected to radiotherapy, chemotherapy or
radiochemotherapy in order to achieve operability.

1.1.12 Palliative radio-, chemo- and hormone therapy, small molecule therapy,
supportive therapy

Adopting an observant approach or providing best supportive care are acceptable op-
tions for asymptomatic patients with disseminatedmetastasis to noncritical locations
(64). Primary RT is most likely suitable for patients with bone metastases (46). CHT
is indicated when patients with inoperable recurrent and/or metastatic disease are
symptomatic or when said recurrences/metastases are in critical locations.

First and foremost, amonotherapy is indicated in the palliative context. Paclitaxel
appears to be themost effective agent according tomore recent data. In a small cohort
of 8 ANS localized at various different sites, monotherapy with paclitaxel effected CR
in 2 and PR in 3 cases (81). An RR of 89% and amedian PFI of 5moweremeasured in a
further small cohort (24). In a study covering 60 cutaneous and non-cutaneous ANS,
paclitaxel monotherapy administered with palliative intent achieved an RR of 56%
with amedianOSof 11.2mo. The disparities between the two tumor groups (cutaneous
and non-cutaneous) in terms of survival were not statistically significant (23). In an
extensive retrospective study of STS including ANS, ANS of primary sites other than
the scalp showed an RR of 58% (14 of 24 cases). Median PFI for all ANS was 7.6mo
(77). Weekly administration of paclitaxel is said to be superior to regimens in which
the agent is applied every threeweeks (69, 70). Paclitaxel is also among the substances
recommended in current guidelines (21, 60, 78).

The efficacy of doxorubicin for treating ANS has been known for quite some time.
In a small sample of 9 patients, administering doxorubicin effected an RR of 67%, and
median PFIwas 9.5mo (58). In one study, 3 of 6 ANS patientswhowere started on lipo-
somal doxorubicin showed PR for between 6 and > 20mo,while 2 patients had SD for 7
and 11mo, respectively (81). For unresectable ANS, doxorubicin-based CHT regimens
achieved PFI of 3.7–5.4mo; a PFI of 6.8mo was achieved using paclitaxel. Subclav-
icular ANS were associated with a shorter PFI (28). Paclitaxel and doxorubicin have
also been proven to be effective in in vitro experiments using cutaneous ANS cell lines
(99). In case of resistance or secondary progression under doxorubicin or paclitaxel, a
switch to the respective alternate agent is possible (78).Where ineffectiveness persists,
subsequent administration of gemcitabine or ifosfamide regimens is a viable possibil-
ity (21, 60, 78).
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An extensive randomized phase II study of STS including ANS compared the ef-
ficacy of doxorubicin monotherapy (75mg/m2 d 1, q 3 weeks) with a dose-intensified
combination CHT regimen of doxorubicin 25mg/m2 d 1–3 plus ifosfamide (2–5 g/m2

d 1–4, q 3 weeks) (41). While the study revealed no significant differences between the
two groups in terms of OS (12 vs. 14.3mo doxorubicin vs. combination), median PFI
was significantly longer following intensified therapy (7.4 vs. 4.6mo). Furthermore,
the combination group showed a higher RR than the monotherapy group (26% vs.
14%), albeit with clearly higher toxic effects among the former. Referring in partic-
ular to the virtually identical survival-related data, the research group agrees that
intensified combination CHT should only be administered when there is significant
urgency for achieving disease remission, i.e. when symptoms are severe or when the
critical location of recurrent or metastatic lesions makes effecting tumor shrinkage
necessary (41).

In one case of a uterine ANS that had metastasized to the lungs and the bones,
CR of the target lesion could be achieved using a CHT regimen of ifosfamide plus
doxorubicin. However, a new metastasis developed in the upper jaw during ongo-
ing treatment that had to be surgically removed. The patient remained disease-free
for 1½ years following surgery and completion of CHT, and subsequently developed
a metastasis to the heart. In total, bearing in mind the fact that she was primarily
metastatic, the patient survived for an uncommonly long time, a fact that the authors
suspect was a lasting effect of the administered CHT combination.

Paclitaxel and gemcitabine are occasionally administered in second-line therapy
(46). According to the current NCCN Guidelines for soft tissue sarcomas, the combina-
tions epirubicinplus ifosfamide andpaclitaxel plus gemcitabine canalso beused (60).

Remissions of inoperable vaginal ANS have been observed in two cases in which
the patients underwent a combination of poly-CHT (CYVADIC-protocol) plus intra-
venous interleukin (IL-2, 40IE p.d.), with a PFI of up to 9mo (57). Where tumors are
localized, a palliative combination of RT plus administration of interleukin could be
recommendable in individual cases (85).

There is no indication for palliative HT for ANS patients.
It is generally conceivable that VEGF antibodies like bevacizumab will have an

effect on vascular tumors. The same equally applies to multi-TKI like sunitinib and
sorafenib, which direct their activity against VEGFR. In vitro experiments with cuta-
neous ANS cell lines have revealed the VEGF-AB bevacizumab to be practically inef-
fective (99). In a phase II trial, among 23 ANS patients who underwent bevacizumab
monotherapy (15mg/kg, q 3 weeks), 2 showed PR and 11 showed SD, a CBR of 52%.
Median PFI and OS were 12 and 53 weeks, respectively (2). In a study investigating the
efficacy of sorafenib in sarcoma patients, among them 37 ANS, 1 patient showed CR,
4 had PR (RR 14%), and 21 had SD. Median PFI was 3.8mo (48). By contrast, suni-
tinib appears to have no activity against ANS (29). These findings notwithstanding,
according to the current NCCN Guidelines for soft tissue sarcomas, in addition to be-
vacizumab, both sorafenib and sunitinib can be administered in a palliative context
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(60). The German guidelines state that sorafenib can be administered to STS patients
when CHT has failed (78).

There is also a report of an ANS patient showing CR to a combination of docetaxel,
gemcitabine, and bevacizumab administered with palliative intent (91).

Overall, an effective cytostatic agent plus bevacizumab appears to be the most
suitable combination for palliative contexts. In any case, doing so must be regarded
as merely a “therapy attempt”.

Good supportive therapy is also an acceptable option when metastatic disease is
widespread and diffuse (60, 61).

Chemotherapy is indicated for inoperable and/or diffuse recurrences/metastases in symptomatic
patients orwhen recurrences/metastases are in critical locations.Monochemotherapy should gen-
erally be given priority. Combination chemotherapy should only be administered when symptoms
are severe and the need to achieve tumor remission is great. Paclitaxel and doxorubicin are re-
garded as the agents of choice. Combination chemotherapy should be a regimen of doxorubicin
and ifosfamide. Administering antibodies or tyrosine kinase inhibitors like bevacizumab and so-
rafinib is possible, either as monotherapy or in combination with a cytostatic agent.

1.2 Extrauterine angiosarcomas

1.2.1 Angiosarcomas of the vulva and the vagina

General, pathogenesis, pathologico-anatomical features
ANS occasionally also occur in the vulva. Depending on their pathogenesis, vulvar
ANS can be categorized as primary cutaneous ANS not associated with lymphedema
or irradiation, as lymphedema-associated ANS, or as ANS associated with irradiation.
In actual fact, vulvar ANS occur in connection with lymphedemas (12) and following
exposure of vulvar sarcomas and other lower genital sarcomas or carcinomas to ra-
diation (30, 33). The timeframe following exposure is stated as being between 4 and
29 years. Such cases thus primarily involve women aged 70 and above (44).

Vulvar ANS does not constitute a specific gynecological tumor type, but is rather
the result of coincidental localization at that site that is not discussed as an indepen-
dent tumor type in the NCCN and other guidelines. Vulvar ANS must thus be cate-
gorized under STS of the extremities/trunk, and respective staging must be applied
(cf. Vol. 1, Chapter 2). The majority of vulvar ANS are superficial tumors in stage Ia
(≤ 5 cm) or IIa (> 5 cm). If the fascia or the levator muscle have been invaded or pen-
etrated, the tumor must be classified as a deep tumor in either stage Ib (≤ 5 cm) or
IIb (> 5 cm) (60). The challenges faced in staging cutaneous ANS are addressed in the
NCCN Guidelines (60).

Only very few cases of vaginal ANS have been described in the literature to date
(51, 72, 75, 88). Like its vulvar equivalent, vaginal ANS, too, is not a tumor type specific
to the genitalia. Vaginal ANS are located above the pelvic floor and should thus, un-
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like their vulvar counterparts, be classified as retroperitoneal STS. Vaginal ANS seem
to be much more frequently associated with previous exposure to RT than their uter-
ine, vulvar, and ovarian equivalents (13, 56, 63, 72, 85). In the described cases, the
interval from previous RT to diagnosis was 9–21 years (57). One study has found a
connection between ANS with the long-term presence of foreign objects, for exam-
ple vaginal pessaries (51). In terms of staging, vaginal angiosarcomas are classified as
deep tumors (stage Ib or IIb) in accordance with the criteria for retroperitoneal soft
tissue sarcomas provided in the AJCC Classification.

Angiosarcomas of the vagina and the vulva do occur. They do not constitute independent genital
tumor types. There is often a correlation toprevious radiotherapy. Vulvar angiosarcomasare staged
in accordance with the criteria for soft tissue sarcomas of the trunk, while staging of vaginal an-
giosarcomas is in accordance with the criteria for retroperitoneal soft tissue sarcomas provided
in the AJCC Classification. Vulvar angiosarcomas can be classified either as superficial or as deep
tumors (irruption or penetration of the pelvic musculature).

Clinical presentation, diagnostics, differential diagnostics
Vulvar and vaginal angiosarcomas typically appear as purplish-red to red lesions in
skin that has usually sustained prior radiogenic damage. They can grossly present as
bruise-like blotches, plaques or (most commonly) nodules, occasionally with ulcera-
tions (26, 63). The characteristic bluish-red color becomes particularly noticeable on
the cut surface of the specimen. The resulting gross image strongly resembles that of
ANS of the breast (Fig. 1.2.1).

(A) (B)

Fig. 1.2.1: Typical angiosarcoma of the breast, the clinical appearance of vulvar angiosarcoma is
largely identical in terms of macroscopic and cut surface appearance.

Vaginal ANS have numerous purplish nodules and vesicles that can be accompanied
by ulcerous tumor segments with conspicuous hemorrhaging. It is possible for such
tumors to rupture and invade the bladder and to cause hematuria (51, 56, 57).
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Microscopic appearance is described in the subchapter on uterine ANS. Vulvar
ANS are often already clinically diagnosed on the basis of gross appearance and pa-
tients’medical history. In such cases, the tumors should already be resectedwithwide
clear margins at the time of clinical diagnosis. The extremely rare epithelioid ANS of
the vagina can be mistaken for an epithelial tumor if an immunohistochemical ex-
amination is not conducted. The strong expression of CD31, CD34, Factor VIII, and
focally positive staining with vimentin, SMA, WT-1, and keratin 8/18 serve to secure a
correct diagnosis as ANS (75). ANS of the vagina can also clinically resemble malig-
nant melanoma. The lack of HMB-45, Melan A and S100 expression serves to largely
exclude melanocytic tumors (51). The tumors reportedly have high density in CT (57).

From a clinical standpoint, vulvar and vaginal angiosarcomas usually present as reddish, some-
times ulcerated nodules. Histologically they correspond to uterine angiosarcoma. Vulvar and vagi-
nal angiosarcomas can be clinically mistaken for melanoma.

Course, prognosis, primary surgery, primary and adjuvant radio-, chemo-
and hormone therapy
According to SEER data, ANS of the skin, the trunk, the lower extremities, the hips,
and the vulva have a 10-year OS of 75.3%. In general, cutaneous ANS of the trunk,
patients aged < 50 years, and localized tumors are factors associated with having the
most promising prognoses (4). As of yet, there is no evidence to suggest that there
is a correlation between tumor size and prognosis for patients with cutaneous ANS,
not least because their growth pattern oftenmakes precisemeasurements impossible.
The few cases of vaginal ANS that have been described to date have been consistently
associated with a poor prognosis (51).

For sarcomas of the trunk (as which vulvar ANSmust be classified), a therapeutic
approach will be deemed adequate if the tumor is removed leaving wide, clear resec-
tion margins (21, 60). Since ANS have often widely infiltrated the surrounding tissues
and are often multifocal, R1/2 resection margins are not uncommon. Reresection with
a resection margin of at least 1 cm is generally called for in these cases (21, 60).

The same conditions essentially also apply for vaginal ANS. However, in the
majority of such cases, the conditions for adequate surgical therapy cannot be ful-
filled (51).

Postoperative treatment of vulvar and vaginal ANS can be managed in accor-
dance with the current NCCN Guidelines on soft tissue sarcomas extremity/trunk
and retroperitoneal/intra-abdominal (60). Bar some marginal deviations, the recom-
mendations made in the ESMO Guidelines conform to those provided in the NCCN
Guidelines (21, 61).

For retroperitoneal STS, the general rule is that postoperative RT is not necessary
when R0 resection margins have been achieved, unless potential recurrences would
be associated with a high degree of morbidity, for example severely disturbing the
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functionality of neighboring organs, or would be difficult to resect (60). Due to the
close proximity of both bladder and rectum, such a situation can practically be as-
sumed to exist for all vaginal ANS. From this perspective, postoperative RT is indicated
for vaginal ANS. The same recommendation applies to R1 resections (60).

Regarding vulvar ANS, too, it must be borne in mind that they are high-grade tu-
mors. Accordingly, the NCCN Guidelines indicate that virtually all patients with such
tumors must be subjected to postoperative RT (60). For small tumors resected with
wide clear margins, surgery with subsequent observation alone may be sufficient. For
more details, reference should bemade to the chapter on vulvar LMS (Vol. 1, Chapter 2)
as well as the respective table. However, the NCCN Guidelines do not clearly specify a
specific tumor size above or belowwhich RT should be performed in stage pT1a cases.
RT should always be considered when there is any doubt as to the true dimensions
and reach of the tumor.

In cases in which ANS of the vagina and the vulva are primarily inoperable or in
which only an R2 resection could be achieved, combination CHT, CHT-RT or RT can be
considered asmeans for achieving tumor shrinkage to allow subsequent (re)resection
(cf. uterine ANS) (21, 32, 60, 78). Combining a CHT regimenwith regional hypothermia
(± radiotherapy) is also a conceivable option. According to the results of a phase III
trial, the aforementioned combination can improve local tumor control and result in
a longer PFS in patients with locally advanced STS, and can thus be sensible in indi-
vidual cases (21, 37, 78).

RT is indicated if R0 resection margins cannot be achieved despite reresection,
i.e. when resectionmargins are positive (21). There is consensus that postoperative RT
cannot replace reresection. Local control cannot be achieved via RTwhen gross tumor
residuals remain (5). The patient must be assigned to palliative or supportive therapy
in such cases (cf. uterine ANS). In one case, a patient was subjected to incomplete
resection and subsequent postoperative RT. The patient had a PFI of over 3 years, at
which point follow-ups ceased (72).

RT should be applied with a sufficiently high dose (> 50 Gy) over a wide field
(50). According to the NCCN Guidelines, for vaginal ANS, standalone VBT is also a
possibility depending on the size of the tumor bed. In general, postoperative RT is
only associated with an improved DFS, without effects on OS (21). Patients must be
informed to this end. For patients with vaginal ANS who are generally inoperable,
symptoms can be temporarily controlled by subjecting them to ERT or VBT (51).

PatientswhoseANSare associatedwithprior radiation therapy shouldnot be sub-
jected to further RT (98).

It remains unsubstantiated that adjuvant CHT offers any benefits. Accordingly,
such course of action is generally not recommended except for select individual cases
(21, 32, 60, 78). There is no indication for adjuvant HT for vulvar and vaginal ANS.
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Vulvar angiosarcomas have a better prognosis than their vaginal and uterine equivalents. Resec-
tion leaving wide clear resection margins is the therapeutic method of choice for angiosarcomas
primarily originating in the vulva and the vagina. Cases in which such margins cannot be achieved
must be subjected to reresection. Since vulvar and vaginal angiosarcomas are high-grade tu-
mors, postoperative radiotherapy is indicated. Since vaginal angiosarcomas are retroperitoneal
tumors, postoperative radiotherapy can be abstained from in cases in which the resection mar-
gins are clearly negative. However, postoperative irradiation is nonetheless recommended, since
potential recurrences of vaginal angiosarcomas can be associated with high rates of morbidity
(e.g. significant negative impacts on the functionality of adjacent organs, or problematic resec-
tion/questionable resectability). Small vulvar angiosarcomas resected with wide margins can
also be merely subjected to observation. Adjuvant chemotherapy has not been proven to be
beneficial. Tumor shrinkage can be pursued via chemotherapy, radio-chemotherapy or radio-
therapy when tumors are primarily inoperable or when reresection is not possible. Patients with
inoperable/unresectable tumors are subjected to palliative or supportive therapy.

Aftercare, recurrences, metastases and their therapeutic management
Aftercare and follow-up care should be organized in accordance with the rules and
recommendations for uterine ANS. Local imaging of vulvar ANS using CT and/or MRI
is not necessary so long as they can be subject to good clinical control (60). Regarding
the therapeutic management of recurrences and metastases, reference can be made
to the measures and strategies described for uterine ANS.

Aftercare and follow-up care for vulvar and vaginal angiosarcomas as well as the strategy for ther-
apeutically managing recurrences and metastases thereof should be designed in accordance to
what has been stated for uterine angiosarcomas.

1.2.2 Angiosarcoma of the ovary and the tuba uterina

General, pathogenesis, pathologico-anatomical features
Only very few primary ANS of the ovary have been described in the literature. ANS
of the fallopian tube are practically unknown. Ovarian ANS receive no mention in
the NCCN Guidelines. Ovarian ANS fall with the group of ovarian STS according to
the new WHO Classification (52). According to one review (44), affected women are
aged between 7 and 77 years (mean: 37 years); postmenopausal occurrence is rather
rare, and an absolute exception in women aged 81 (8). Little is known about these
tumors in terms of etiology and pathogenesis. A Finnish study investigated the asso-
ciation between the exposure of mamma and genital carcinoma patients to RT and
the occurrence of ANS (92). Development from ovarian vessels is possible. Another
plausible pathogenetic option couldbe that the tumorhasdeveloped fromovarian car-
cinosarcoma with a sarcomatous ANS component. There are also accounts of ovarian
angiosarcoma developing from or within mature teratomas or other sex-cord tumors
(3, 15, 47, 49). In some cases, residuals of dermoid cysts can be found within ovarian
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ANS (62). It is known that other pure sarcomas like LMS, FS, RMS, osteosarcomas,
chondrosarcomas, and carcinosarcomas can arise in teratomas (97). There are no re-
ports of associations between ovarian ANS and previous radiation exposure. ANS oc-
casionally also occur as mixed tumors, together with or within cystadenocarcinoma,
borderline carcinoma,mucinous cystadenoma or ovarian fibroma (7, 8, 10, 42, 66, 71).

ANS can also occur as a metastatic tumor in the ovary. ANS of the breast appear
to be the most common primary tumors in such cases (93). What is noticeable is that
the ovarianmetastases only occur unilaterally, which gives rise to the assumption that
such lesions might well in fact be independent tumors (93).

Whether staging should occur in accordance with the rules for ovarian carcinoma
or those for STS is unclear, while the former does, however, appear to be the more
sensible option from a clinical perspective. The STS criteria only allow for stages Ib
and IIb. The pathologist should always note which staging criteria are being drawn
on.

Ovarian angiosarcomas do occur. Affected women are predominantly premenopausal. Develop-
ment from a dermoid is not unusual. The possibility that an ovarian angiosarcoma could in fact be
metastasis from an angiosarcoma of another site must be considered. Staging for ovarian carcino-
mas is applied in most cases.

Analogous to other pure ovarian sarcomas, only one ovary appears to be primarily
affected in the majority of cases (44, 73, 90). Tumor size ranges from 3.5 to 25 cm
(90). Macroscopic appearance is characterized by cystic structures, often with visible
necroses and hemorrhages, with a puce or bluish-red color on the cut surface.

As evidenced by the described and reported cases, ovarian ANS, independent of
their pathogenesis, do not histologically or immunohistochemically differ from uter-
ine ANS (3, 26, 73).

Clinical presentation, diagnostics, imaging, differential diagnostics
Ovarian ANS can have a clinical appearance that resembles both benign and malig-
nant ovarian tumors. Rapid growth attended by increased abdominal girth is a com-
monfinding (73). Furthermore, abdominal pains, uriesthesis, and nausea are themost
common symptoms; ascites or a hematoperitoneum are not unusual (44, 73, 90). Fatal
bleeding can occasionally occur in cases of advanced disease, sometimes within only
a few weeks of cytoreductive surgery (34).

Both solid and cystic components are visible in sonography (90). CT reveals a solid
tumor that is isodense to the soft tissues and that can contain larger cystic areas (11,
73), that in turn can increase in size during the course of observation (82). In MRI, the
solid components have been reported to have a high SI in T2W, a low SI in T1W images,
and show enhancement in T1WC images (82). Ultimately, imaging via CT and MRI is
unspecific.
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In the context of DD, it must be borne in mind that ovarian ANS can also be the
result ofmetastatic spread of ANS fromother sites, in particular the breast but also the
subcutis (11, 82, 93). In contrast to the spread of metastatic carcinomas, ANS metas-
tases in such cases are virtually always unilaterally localized. One case report de-
scribes a well circumscribed solid tumor that exhibited no cystic structures, neither
macroscopically nor in MRI (93). The discussed possibility of ANS independently de-
veloping simultaneously at various sites thus requires that lungs, abdomen, andpelvis
be subjected to imaging whenever an ANS has been identified as such.

Hemangioma, embryonic and poorly differentiated carcinomas, other pure sar-
comas like FS, RMS, LMS, chondrosarcoma, and osteosarcoma as well as malignant
peripheral nerve sheath tumors are further differential diagnostic options. In this con-
text, verifying the presence or absence of endothelial immunohistochemical markers
serves as the most important factor pertaining to DD.

There are no known usable tumor markers.

Angiosarcomas usually give the impression of ovarian carcinoma, both clinically and in terms of
their imaging characteristics. Tumors are usually bluish-red, oftenwith cystic structures, necroses,
andhemorrhages. Verifying the presence of endothelialmarkers serves as themost reliablemeans
for histologically excluding undifferentiated carcinomas and other pure sarcoma types.

Course, prognosis, primary surgery, primary and adjuvant radio-, chemo-
and hormone therapy
About 30 to 50% of cases are in stage I at the time of primary diagnosis, while the
remainder are already in stages III and IV (44, 73). Almost without exception, patients
with stage III and IV succumb to their disease within one year. Median survival for all
deceased patients of all stages is only 10.2mo (44).

Ovarectomy is the therapeutic option of choice. In themajority of cases only a uni-
lateral or bilateral adnexectomy was performed (44). There is no evidence to suggest
that expanding surgical therapy to include a THE or an omentectomy is beneficial in
cases in which the tumor is confined to the ovary. As for uterine ANS, maximal cytore-
ductive surgery (debulking) is indicated for ovarian tumors that have spread beyond
the ovaries, and is line with current NCCN Guidelines for soft tissue sarcomas (60).

As is also the case for uterine, vulvar, and vaginal ANS, subjecting patients with
R0 resected ovarian ANS to adjuvant CHT has yet to be proven a beneficial strategy
(73). Cases are known in which patients have deceased while still under adjuvant
CHT (90). There is no indication for adjuvant HT for ovarian and tubal ANS.

In light of the fact that practically no patients with primary advanced disease
(stage III and IV) survive for longer than one year, subjecting them to postoperative
CHT would be a highly palliative strategy to adopt. Moreover, there are no data that
suggest that immediate subjection to postoperative CHT yields better results than ini-
tially adopting a more cautious or observant approach. Accordingly, CHT can only
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be applied when there are strong or severe symptoms or when further tumor growth
would endanger or restrict the proper functioning of organs.

Ovarian angiosarcomas have an extremely poor prognosis. Ovarectomy is the therapeutic option of
choice. There is no indication for expanding surgical measures to include total hysterectomy, lym-
phonodectomy or omentectomy. Maximal cytoreductive surgery (debulking) should be performed
in cases of extrauterine spread. Postoperative chemotherapy and/or radiotherapy have not yet
been proven as beneficial, neither for R0 resections nor for R1/2 resections. It is generally accept-
able to adhere to the approach recommended for uterine ANS.

Aftercare, recurrences and metastases and their therapeutic management
Aftercare should be rendered in a fashion analogous to the approach described for
uterineANS.Metastasis to the lungs appears to bemost common.Omental, peritoneal,
and retroperitoneal metastasis occurs in up to 20% of cases.

The criteria for the surgical management of recurrences and metastases as well
as for potential subsequent follow-up treatment correspond to those for uterine and
other genital ANS.

There is one account of recurrent ovarian ANS in which the local recurrence was
subjected to R1 resection followed by a CHT regimen of doxorubicin plus ifosfamide.
The patient became pregnant after two years without disease and subsequently deliv-
ered a healthy child (40).

There are only few reports pertaining to palliative therapy of ovarian ANS. In
one case, complete radiologic response was achieved by administering epirubicin
60mg/m2 d 1 and 2 plus ifosfamide 1.8 g/m2 d 1–5. The patient was alive without evi-
dence of disease for 12mo (end of control period) after the onset of treatment (79). In
a further case, 3mo of doxorubicin and ifosfamide effected a clinical CR and complete
disappearance of symptoms. After a total of 5mo there was an onset of rapid growth
that could not even be halted by a regimen of cisplatin plus etoposide (16). Overall,
palliative therapy of ovarian ANS as well as the substances/agents to be administered
can be guided by the approach applied for uterine ANS.

Aftercare as well as the therapeutic approach to recurrent and metastatic ovarian angiosarcomas
correspond to the approaches adhered to for uterine angiosarcomas.
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Generally speaking, liposarcomas (LS) are among the most common sarcomas in
adults, without a clear preference for gender (52). They account for 17–20% of all STS,
third only behind LMS and malignant fibrous histiocytoma (13, 77). The extremities
and retroperitoneal localizations are the most common sites. LS of the female repro-
ductive organs are so rare that only individual case studies or small retrospective
studies exist. There is currently no evidence to suggest that genital LS significantly
differ from their extrauterine equivalents, either clinically, pathologico-anatomically
or in terms of prognosis. Due to the limited number of cases of LS of female reproduc-
tive organs that have been published, any characterization thereof must be widely
based on what is known about their extragenital counterparts.

According to the current WHO Classification, uterine LS are categorized as “other
mesenchymal tumors” (61). WHO Classification (18) differentiates adipogenic tumors
into intermediate (locally aggressive) tumors and malignant adipocytic tumors. The
former group essentially covers well-differentiated LS. These neoplasms are termed
atypical lipomatous tumors (atypical lipoma) when located at superficial sites, while
deep, retroperitoneally localized tumors are termed well-differentiated LS (2, 3). The
group of malignant adipocytic tumors, on the other hand, covers dedifferentiated LS,
myxoid round cell LS, and pleomorphic LS. According to WHO Classification, this
group also includes mixed-type LS and LS not otherwise specified (NOS) (18).

Liposarcomas only exceptionally occur in the female reproductive organs.

2.1 Uterine liposarcoma

2.1.1 General, epidemiology, etiology, pathogenesis, staging

LS in the uterus are to be classified as heterologous sarcomas. To date, fewer than 20
cases of uterine LS have been described in the literature. The true incidence rate is,
however, likely to be markedly higher. LS account for 0.4% of all pure uterine sarco-
mas covered in the DKSM database (42). Among uterine sarcomas that are encoun-
tered only occasionally, only alveolar soft tissue sarcomas and malignant extrarenal
rhabdoid tumors are even rarer than LS (16). It has yet to be reported that a well-
differentiated LS has arisen in the uterus. Instead, the LS types that are most fre-
quently known to be encountered at this site are the myxoid round cell and pleomor-
phic types. By contrast, with a share of 40–50%, well-differentiated LS is the most
common lipoma in extrauterine sites, followed by pleomorphic LS (about 30%), and
myxoid round cell LS (about 10%).Well-differentiated, dedifferentiated, andpleomor-
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phic LS of all sites predominantly occur in patients older than 50, but are also known
to arise in patients under the age of 20. Myxoid round cell LS are usually observed in
patients who are slightly younger on average (25 to 45 years old). The average age of
women with all forms of LS is 59 years (16).

Only little is known about uterine LS in terms of etiology and pathogenesis. As is
also the case formost other uterine and also extrauterine STS, previous RT is assumed
to be an etiological factor in LS as well. Different genetic factors have been identified
for the different individual types of LS. In well-differentiated and dedifferentiated LS,
structural anomalies can be found, for instance chromosome 12-derived ring and giant
chromosomes that subsequently lead to the amplification of defined genes (MDM2,
CDK4). t(12;16) (q13;p11) or t(12;22) (q13;q12) chromosomal translocations are known
oncogenic factors formyxoid round cell LS, and complex chromosomal alterations can
be found inpleomorphic LS (1, 5). The aforementioned translocations inmyxoid round
cell LS result in a subsequent gene fusion and thus to an expression of FUS-DDIT3
or EWS-DDIT3 fusion genes and their proteins (67). Myxoid round cell LS, therefore,
belong to the group of translocation-associated sarcomas, which also encompasses
LG-ESS, alveolar RMS, alveolar STS, and ANS. Among other effects, the stated fusion
genes and fusion proteins disturb adipocytic differentiation.

Well-differentiated and dedifferentiated LS are closely pathogenetically related.
The dedifferentiation of LS is probably a temporally contingent consequence of a tu-
mor being present yet undetected for a longer period of time. Dedifferentiated LS virtu-
ally never arise from well-differentiated subcutaneous LS, while the opposite applies
for larger and thus usually older retroperitoneal neoplasms. It occasionally so hap-
pens that the dedifferentiation only becomes evident upon disease recurrence.

In contrast to well-differentiated LS, the p53 protein is mutated in up to 30% of
myxoid round cell LS. More than half of all uterine adipocytic tumors are in some way
or another associated with smooth muscle neoplasia and/or can contain elements or
components of an LM. Such observations have not beenmade for extrauterine lipoge-
nous tumors. It is thus assumed that uterine LS can also arise from an LM or an LLM
(cf. Vol. 1, Chapter 1) (17, 31, 49). There are also (albeit rare) known cases of LLM in
the uterus. The adipocytic component usually has the morphology of myxoid LS in
such cases (45). Otherwise, lipoleiomyosarcomas in the pelvic region are usually only
encountered retroperitoneally (20).

Uterine LS have no separate staging. Staging for STS (cf. Vol. 1, Chapter 2) applies
unless otherwise stated. According to STS classification, uterine LS are always deep
tumors. Consequently, there are no stages T1a and T2a for this type of neoplasm. In
theory, pathologists could also refer to staging for uterine LMS or stromal sarcomas.
They should always clearly note which staging they are applying in the individual
case.
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Well-differentiated liposarcomas are not known to arise in the uterus. Dedifferentiated, myxoid
round cell and pleomorphic liposarcomas do occur in the uterus, albeit rarely. Uterine liposarco-
mas predominantly occur in postmenopausal women. Genetic aberrations are present in all types
of liposarcoma.Myxoid round cell liposarcomabelong to the groupof translocation-associated sar-
comas. No separate staging exists for uterine liposarcoma. Reference should be made to staging
for soft tissue sarcomas, according to which such neoplasms are always deep tumors.

2.1.2 Macroscopic and microscopic features

Uterine LS are usually even larger than LMS at the time of primary diagnosis. They
have a mean diameter of around 16 cm. Their size exceeds 10 cm in the majority of
cases and is only exceptionally under 5 cm (16, 17, 49). LS are usually well-circum-
scribed masses located within the myometrium. Due to their large size, there is very
often also cervical infiltration/involvement. Almost one third are primarily located in
the cervix or in the lower uterine segment (47). Despite their size, LS usually remain
confined to the uterus.

To date, there are no accounts of well-differentiated LS in the uterus without signs
of dedifferentiation. They can, however, occur in immediate proximity to the uterus,
for example in the ligamentum latum. The well-circumscribed nodules usually have
an intense yellow color (Fig. 2.1.1 (A)).

DedifferentiatedLSusuallyhaveamultinodusmacroscopic appearance; cohesion
between the individual nodes is only loose or weak in most cases. They are almost
always free of necrosis, but sometimes hemorrhaging can be observed. Depending on
the share of fat or dedifferentiated tissue in the nodes, they can be either soft or rather
solid, with a lipoid or greyish-brown appearance.

Myxoid round cell LS are characterized either by amore gelatinous or amore solid
whitish or yellowish cut surface, depending on the present shares of myxoid, round,
and/or fat cells. The round-celled histological sections macroscopically present as
opaque-whitish, fleshy nodules.

Pleomorphic LS are usually not macroscopically recognizable as such. Such tu-
mors are most commonly solid, are occasionally knotty/nodular, and the cut surface
presents a fleshy grayish-yellow to grayish-white, sometimes even brownish-yellow
to brownish-white appearance. It is common for signs of necrosis and degeneration
to be visible on macroscopic inspection. The different components of which mixed
myxoid-pleomorphic LS consist provide these neoplasms with a polymorphic macro-
scopic appearance.

Well-differentiated LS are characterized by abundant adipocytes of varying size
withminor nuclear atypia as well as by the ample presence of fibrous septa. The latter
also contain cells with atypical nuclei. Lipoblasts are present, but that presence is not
decisive. The atypical adipocytes almost always express S100, as do non-neoplastic
fat cells (50).
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(A)

(B) (C) (D)

Fig. 2.1.1:Macroscopic and microscopic appearance of a well-differentiated liposarcoma. (A) laparo-
scopic aspect of a well-differentiated liposarcoma located within the ligamentum latum; (B) typical
appearance of a well-differentiated liposarcoma with usually well-differentiated univacuolar fat cells
that are barely or not at all discernible from normal cells, with interjacent fusicellular connective
tissue that is typically found in the majority of such tumors, but also in variants of benign lipoma;
(C) using strong magnification and searching for a considerable amount of time reveals the mor-
phologically important multivacuolar lipoblasts (two cells in this image) that do not occur in mature
cell lipomas; (D) the verification of MDM2 amplification (multiplicity of red signals) in the tumor cell
nuclei via fluorescence in situ hybridization (FISH) constitutes a major diagnostic advance.

Microscopically speaking, dedifferentiated LS are well-differentiated LS in which
an additional non-adipocytic sarcomatous component has developed or in which
progression to a non-lipogenic tumor is recognizable (3, 39) (Fig. 2.1.2 (A), (B)). An LS
should only be classified as a dedifferentiated LSwhendedifferentiation is alsomacro-
scopically visible (> 1 cm). Masses with a size of 1–2 cm should be termed minimal or
early dedifferentiation (25). The boundary between the two components is abruptly
clear in all but exceptional cases. The dedifferentiated component usually consists of
high-grade, sometimes (albeit rarely) of low-grade non-lipogenous sarcoma. Provid-
ing a more detailed description of the dedifferentiated sections – that can consist of
homologous and/or heterologous components – would go too far for the context at
hand, and should be read up in the specialist pathologico-anatomical literature (25).
In order to secure and verify the diagnosis, at least 5M/10HPF should be measured
in the dedifferentiated area. Unlike their pleomorphic counterparts, dedifferentiated
LS always have a well-differentiated adipocytic component. They are also classified
as dedifferentiated LS if the dedifferentiated component is an undifferentiated pleo-
morphic sarcoma. Dedifferentiated LS show a positive reaction to CD34, though the
strength of the reaction varies from case to case (50).
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(A) (B)

Fig. 2.1.2:Microscopic image of a dedifferentiated liposarcoma. (A) typical aspect of a dedifferen-
tiated liposarcoma with abrupt transition from a well-differentiated liposarcoma to a spindle cell
sarcoma, the most common morphological type of the dedifferentiated component; (B) recurrences
can consist only of the dedifferentiated component. Verification of MDM2 amplification, e.g. via
FISH (see Fig. 2.1.1 (D)), is usually decisive for reaching the proper diagnosis, since this typical gene
modification remains detectable in the dedifferentiated component of the tumor.

Molecular verification of the presence of MDM2 amplification using FISH is a help-
ful option when only the dedifferentiated tumor component remains (as is often the
case in recurrent tumors); not doing so will inevitably result in the tumor being mis-
diagnosed (e.g. as pleomorphic sarcoma, NOS) on the basis of the dedifferentiated
sarcoma. In this regard, it is of vital importance that any prior knowledge of the pres-
ence of a well-differentiated sarcoma is shared during anamnesis. Otherwise, the at-
tending physicians are unlikely to have any clues suggesting a necessity for molecular
analyses!

Myxoid round cell LS typically consist of ample extracellular myxoid material
with few mature adipocytes, as well as immature lipoblasts and round cells. Myxoid
round cell LS with large myxoid shares can also exhibit cysts that form in extracel-
lular mucin. A prominently myxoid background inevitably results in hypocellularity,
in turn effecting that an MI of 7M/10HPF is only rarely reached (49). The tumor is
usually pervaded by a striking vascular network (25). There are purely myxoid LS
without round cells (myxoid LS), and LSwith round cells that are poorly differentiated
almost without exception. Essentially, however, both constitute variants of the same
tumor (20). The term “round cell LM” has been dropped in the new WHO Classifica-
tion and replaced with the term “high-grade myxoid LS” (19). The stronger the degree
to which the adipocytic cells lose their differentiation, the more they assume round
cell or spindle cell character. Generally, these cells are tightly grouped in a decreasing
myxoidmatrix. In cases inwhich no lipoblasts are distinguishable, the correct diagno-
sis can be securely confirmed by verifying the presence of chromosome translocation
t(12;16)(q13;p11). Doing so is also necessary in view of the spectrum of “small round
blue cell” tumors. Myxoid round cell LS can occasionally also exhibit chondroid, os-
seous or leiomyomatous differentiations. Malignancy and grading of myxoid round
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cell LS are determined by the share of round cells (G1 < 10% round cells, G2 10–25%
round cells, G3 > 25% round cells). The myxoid component strongly expresses S100
(49). The spindle cell component can also show reactivity to CD 34 (50). Nuclear stain-
ing with ERG is occasionally successful in variants of myxoid LS (cf. ANS, Chapter 1)
(50). The stroma also contains hyaluronic acid that can be visualized via alcian blue
staining.

Uterine lipoleiomyosarcomas consist of a predominantly myxoid LS component
and an LMS component that are focally intermingled, however without invading each
other (45).

Pleomorphic LS consist of uncharacteristic high-grade mesenchymal tissue with
intercalated pleomorphic and multivacuolar lipoblasts. The extremely high degree of
cellular pleomorphism also encompasses bizarre giant cells. Histologically, tumors
of this type are strongly reminiscent of pleomorphic sarcomas NOS (previously: ma-
lignant fibrous histiocytoma). However, large lipoblasts with bizarre hyperchromatic
nuclei cannot be traced in the latter. The diagnosis “pleomorphic LS” thus has its
footing in the verification of the presence of lipoblasts. Should lipoblasts be absent
or overlooked, the tumor will inevitably be identified as a pleomorphic sarcoma, NOS
(24). Pleomorphic LS with focal leiomyosarcomatous components have also been re-
ported. There have also been (albeit few) known cases of pleomorphic LS occurring as
malignant mesenchymoma with lipo-, leio- and osteosarcomatous components (16).
Pleomorphic LS are occasionally positive for CD34 expression.

In one case, a uterine pleomorphic LS was positively immunoreactive for ER and
negative for PGR. Smoothmuscle elements in this tumorwere positive for both ER and
PGR (47).

Liposarcomas can reach a considerable size in the uterus. They usually have a yellowish-brownish
appearance if they contain ample adipocytes. Myxoid round cell liposarcomas often have a gelati-
nous appearance, while their pleomorphic counterparts are usually unspecifically fleshy.

There are to date no accounts of well-differentiated liposarcomas arising in the uterus. Well-
differentiated liposarcomas are characterized by the presence of adipocytes of varying size with
nuclear atypia as well as by fibrous septa that likewise contain cells with atypical nuclei. Histolog-
ically, dedifferentiated liposarcomas are well-differentiated liposarcomas in which an additional
non-adipocytic sarcomatous component has developed, or inwhich progression to a non-lipogenic
tumor is recognizable. An MI of at least 5M/HPF should be measurable in the dedifferentiated
component. Myxoid round cell liposarcomas typically consist of ample extracellular myxoid ma-
trix with few mature adipocytes as well as of immature lipoblasts and round cells. Purely myxoid
liposarcomas do not contain round cells. Grading is determined by the relative share of round cells.
Pleomorphic liposarcomas contain uncharacteristic high-grade mesenchymal tissue with interca-
lated pleomorphic and multivacuolar lipoblasts.
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2.1.3 Clinical presentation, diagnostics, screening

Uterine LS are often incidental findings. Uterine LS essentially exhibit the same clini-
cal behavior as LMor LMS.AUBanddysmenorrhea are key symptoms.Uterine LS often
exhibit rapid growth. The presence of rapid growth in combination with symptoms is
suggestive of sarcoma (cf. Vol. 1, Chapter 6), but is not monospecific to adipocytic ma-
lignancies. Analogous to the other uterine sarcomas, the pelvic pains that LS patient
frequently present with are to be understood as a consequence of said rapid growth.
Depending on the size of the lesion, increases in girth as well as dysuria and obstipa-
tion are also known to occur.

LS are mostly softer than LM on palpation due to their higher share of fat tissue.
The suspicion of a lipomatous tumor is at least partially granted in particular in cases
of younger women with relatively soft nodules in the vicinity of the cervix or the isth-
mus. It is thus imperative that LM that are clinically suspicious in anywaybe subjected
to imaging diagnostic procedures, not least because lipogenous tumors can be easily
identified as such via sonography, CT, and MRI. Particularities to this end and a re-
spective flow chart can be found in Chapter 6 (Vol. 1). An LS will only be recognizable
as such in hysteroscopy in exceptional cases, and fractional curettage, analogous to
LMS, will regularly yield negative results. If patients are not subjected to sonographic
examination, thedifferent forms andvariants of LSwill only be incidentally diagnosed
as such following an HE or uterus preserving surgery performed under the assump-
tion of a uterine myomatosis. Suspicious results from sonographic examination (see
below) should be followed up by further imaging diagnostic procedures, as doing so is
the best means for avoiding incidental intraoperative or postoperative findings. LLM
is the most important clinical DD (cf. Vol. 1, Chapter 1), as it is barely discernible from
LS in imaging. LLMare benign tumors that predominantly occur in the uterus, but also
in the cervix. The localizations inwhich uterine LS arise largely correspond to those of
uterine LM. Patients with LLM are either asymptomatic or their symptoms correspond
to those withwhich LM are associated (10). No particular screening strategy for LS has
taken root in practice.

Symptoms, clinical findings, and hysteroscopic findings pertaining to uterine liposarcomas largely
correspond to those of leiomyoma. The tumors are noticeably soft and often exhibit rapid growth.
No specific screening methods have been established in practice.

2.1.4 Imaging

The following imaging characteristics primarily refer to the uterine variants of LS, but
also apply to LS of other genital sites and retroperitoneal LS.

Lipomatous uterine and extrauterine tumors stand out in sonography because
they typically have a visibly discernible high level of echogenicity (Figs. 2.1.3 (A),
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2.2.2) that clearly delineates them from the surrounding myometrium. That high
echogenicity, however, corresponds to the presence of lipogenous cells and can thus
also be largely absent. Therefore, the generally hyperechoic tumors can contain, to
varying extents, sections that are isoechoic and/or hypoechoic to normalmyometrium
(Fig. 2.1.3 (A)). The borders to the myometrium can be more or less sharply/clearly de-
lineated, depending on the infiltrative behavior of the tumor. The septa (that are so
typical for well-differentiated LS) can usually also be nicely visualized in sonography.
Those septa are not found in the uterus, however, but are abundant in the vulva. Li-
pogenous tumors are occasionally surrounded by a hypoechoic “capsule” that likely
corresponds to compressed myometrium. LLM appear much more frequently in the
uterus than LS do, and likewise appear as well-defined, predominantly hyperechoic
lesions in ultrasound (10, 72). Reliable discrimination from the other adipocytic tumor
types is barely possible.

At -120 to -10 HU, LS have a very low density in CT that is below that of water yet
above that of air. Depending on the number of adipocytes, lipogenous tumors can be
isodense to subcutaneous fat tissue. In CT, the tumor margins or resection margins
of lesions that are particularly rich in fat can be difficult to precisely discern against
the backdrop of the retroperitoneal area that itself exhibits significant fat levels (73).
Infiltrations of adjacent organs are, however, easy to recognize and can be helpful in
making decisions pertaining to neoadjuvant therapy.

As the degree of dedifferentiation increases, so, too, does the density of the soft
tissue,making the tumors noticeably lighter thanwater in CT. The density of the dedif-
ferentiated sections of the tumor becomes increasingly unspecific (43). The remaining
adipocytic areas remain as visiblemasses isodense to water. The solid sections as well
as the septa of well-differentiated LS show a clear and strong enhancement in CECT,
while the lipogenous components show none at all (10, 72).

Myxoid LS show attenuation comparable to that of muscle tissue (43, 73). Hem-
orrhages, myxoid areas, and necroses exhibit lower density or attenuation and thus
appear dark in the image.

When an LS has been diagnosed, staging requires at the very least that the pa-
tient undergoes pulmonary CT. As is also the case for sonographic examination, in
CT, too, accurately and reliably discerning an LS from an LLM is virtually impossible.
The attenuation that the recurrences of well-differentiated LS show in CT is stronger
than that of the present retroperitoneal fat (43). Remissions of advanced tumors and
metastases are visualized in CT insofar as they cause a decrease in density (27). CT can
thus be a helpful and useful tool for assessing disease remission.

MRI has the highest sensitivity and specificity for identifying the presence of fat
tissue, and is thus regarded as the diagnostic method of choice for lipogenous tumors
(55). However, benign neoplasms like lipoma, atypical lipomatous tumors, and well-
differentiated LS cannot always be distinguished from each other.

The adipose tissue sections of all lipogenous tumors share identical characteris-
tics in MRI (Tab. 2.1.1). The presence or extent of the high SI (a typical characteristic of
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(A)

(D)

(B)

(E) (E)

(C)

(F)

Fig. 2.1.3: Results from imaging diagnostics performed on a 23-year-old woman with dedifferen-
tiated uterine liposarcoma; (A) the tumor’s heterogeneous hyperechoicity to normal myometrium
is clearly recognizable in abdominal sonography; (B) coronal T1-weighted MRI reveals a hyperin-
tense tumor with a clearly distinguishable (also from normal myometrium) hypointense margin as
well as hypointense bands, or seams, that correspond to the dedifferentiated sections of the tu-
mor; (C), (D) axial and sagittal T2-weighted MRI likewise reveals a tumor with high signal intensity
and a hypointense border margin; (E) in T1WC, the tumor does not enhance compared to normal
myometrium, the hypointense margin remains; (F) T1WC with fat suppression serves to verify the
diagnosis of adipocytic tumors as the fat suppression agent causes such tumors to lose all signal
intensity.
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fat tissue in MRI) is thus dependent on the share of adipocytes within the tumor. Well-
differentiated LS (which do not occur in the uterus) thus exclusively exhibit the char-
acteristics of adipocytic tumors. Analogous to subcutaneous fat tissue, the sections of
adipose tissuewithin the tumor showhigh SI in T1 and T2W images and are isointense
to fat (Fig. 2.1.3 (B)–(D)). These sections do not enhance in T1WC (Fig. 2.1.3 (E)), but
show signal drop-out in T1/2-FS (Fig. 2.1.3 (F)). In contrast, the septa and solid tissues
(hypointense in T1W) do enhance (75), as is particularly visible in the fat-suppressed
images. Compared to lipomas, the aforementioned septa are thicker, more irregular,
and more nodular (43). Isointensity to subcutaneous fat tissue in T1/2W images, an
absence of SI in T1WCwith FS, and visibly enhancing septa and solid components are
all factors strongly suggestive of a lipogenous tumor, especially when in combination.
In T1/2W and T1WC images, there is a noticeable edge or margin that is hypointense to
both the tumor and to the myometrium (Fig. 2.1.3 (B)–(F)).

Tab. 2.1.1: Sonographic and MRI characteristics of liposarcomas.

Sonography Tumors hyperechoic, commensurate to their share of adipose tissue

T1W High SI isointense to subcutaneous fat, hypointense margin, hypointense
bands/seams reflecting non-adipocytic tumor portions

T2W High SI corresponding to that of subcutaneous fat in the adipocytic parts of the
tumor; non-adipocytic areas have an SI that is isointense to the dedifferentiated
sarcomatous component of the tumor; hypointense margin

T1WC No enhancement in the adipocytic portions; enhancement in the non-adipocytic
portions of the tumor; hypointense margin

T1WC with FS Lack of SI in the adipocytic tumor components

Myxoid LS exhibit high SI in T1W, except in the non-adipocytic areas. In T2-weighted
images, the myxoid components or myxoid cysts also have a high SI (43). Islands or
pockets of fat tissue are shown as areas of high SI in T1W images. The solid tumor
tissues and septa enhance in T1WC, while the adipocytic components do not.

Beyond their typically high levels of SI in the dedifferentiated components in T1-
and T2-weighted images, dedifferentiated LS also exhibit theMRI characteristics of the
soft tissue of other STS (15). Fully dedifferentiated LS are then no longer discernible
from other uterine sarcomas and STS in MRI.

Just like STS, round cell and pleomorphic LS are hypointense in T1W and slightly
hyperintense in T2W images, and generally show a strong enhancement in T1WC. Fo-
cally high SI in T1W will usually correspond to hemorrhages that do not enhance in
T1WC, and that do not change their SI in T1W-FS (75). Pleomorphic LS can generally
not be differentiated from other STS in MRI.

In T2W, adipocytic tumors bear close similarity to LG-ESS as the latter, too, is
hyperintense with a typical visible border margin with low SI (cf. Vol. 1, Chapter 4).
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However, LG-ESS have a lower SI than that exhibited by adipocytic tumors and nor-
mal fat tissue. Furthermore, LG-ESS do not lose all signal intensity in fat-suppressed
images and do not have high SI in T1W.

T1W-FS images should always be recorded in order to exclude hemorrhagic cysts,
mucinous cysts, and degenerated LM – all of which also exhibit high SI – as possible
alternative diagnoses. While in FS images SI will substantially decrease in the sec-
tions of the LS that are rich in fat, it will remain high in the aforementioned potential
differential diagnostic alternatives.

Differentiating LS frompedunculatedmature ovarian teratomaswith fatty content
can be very challenging. Metastases appear hypointense compared to the primary tu-
mor in T1W images, and show heterogeneous enhancement in T1WC images. In T2W,
both metastases and the primary tumor are hyperintense. (71).

RT- or CHT-induced remissions of advanced tumors or metastases are visualized
in T1WC as decreases in enhancement (28). Administering an MRI can thus be helpful
in assessing remissions.

LLM, which occur in the uterus more frequently than LS do, are also the most
important DD for LS in MRI (72).

There is currently no clearly recognizable indication for administering FDG-PET-
CT. However, if neither sonography nor MRI can provide sufficient clarification as
to whether a lesion is potentially malignant, and the patient insists on conservative
surgery, undergoing FDG-PET-CT can be indicated for further clarification. PET-CT
is said to be an effective means for differentiating between atypical lipomas/well-
differentiated LS and clearlymore aggressive lipogenic tumors. However, FDG-PET-CT
appears to be inadequate for detecting metastases due to the frequency of false-
negative findings (71).

Themost fundamental sonographic feature of adipocytic tumors is their hyperechoicity. Depending
on the adipocyte levels in the dedifferentiated, round cell, and pleomorphic components, sections
that are isoechoic and/or hyperechoic to the myometrium can also be visible.

In CT, lipogenic tumors, depending on the share of fat tissue in their makeup, are isodense to
subcutaneous fat tissue. Density decreases as the degree of dedifferentiation increases, so that
the respective sections of the tumor appear lighter thanwater, while the adipocyticmasses remain
darker than water. CT is a very adequate method for evaluating and assessing disease remission.

In MRI, adipocytic tissue is characterized by high signal intensity in T1- and T2-weighted im-
ages, and shows little to no enhancement in contrast MRI. In order to delineate the tumor from
neighboring structures with high SI, both in T1- and T2-weighted images, visualization should be
improved by using fat suppression which causes the adipocytic tissue to lose its high signal inten-
sity. Dedifferentiation or decreasing numbers of fat cells cause the high level of signal intensity to
drop off, leaving a signal image that closely resembles that emitted by non-adipocytic STS. Con-
trast MRI can be helpful in assessing and evaluating disease remission.

In exceptional cases, FDG-PET-CT can be useful for assessing whether a lipogenic tumor is be-
nign or malignant. In contrast, it is rather inadequate for detecting and assessing metastasis.
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2.1.5 Differential diagnostics

Histologically differentiating between undifferentiated pleomorphic sarcomas, pleo-
morphic RMS, and highly malignant myxofibrosarcomas can be very challenging.
Telling dedifferentiated LS from pleomorphic sarcomas that have infiltrated adipose
tissue is equally difficult.

LS sometimes constitutes the mesenchymal component of a CS or an AS. There-
fore, whenever an LS is encountered in the uterus, it must always be borne in mind
that a CS or an AS could also be present. Overall, heterologous CS with an adipocytic
sarcomatous component appear to be much more common and frequent than purely
heterologousuterine LS. Thus, every LS shouldbe carefully scrutinizedas towhether it
contains epithelial components, if need be via immunohistochemical testing. Uterine
LMS with lipomatous differentiation is another possible DD.

Lipoleiomyosarcoma can be wrongfully diagnosed as LMS or merely LS when di-
agnosis is based on curettage or smaller biopsy specimens. Themetastaticmasses that
this entity can develop often lack any sign of the leiomyomatous component (44).

If myxoid round cell LS only contain round cells, i.e. if the presence of lipoblasts
cannot be verified within the tumor, one must also consider other “small round blue
cell” sarcomas and lymphomas as possible differential diagnoses. Myxoid round cell
LS with high counts of myxoid cells can also be primarily mistaken to be myxoid sar-
coma. The typical capillary network and the presence of lipoblasts are important char-
acteristics suggestive of a lipogenous origin.Where the histological diagnosis remains
unclear, searching for chromosome translocation t(12;16)(q13;p11) can be helpful. If
the lipoblasts are either missing or overlooked in pleomorphic LS, the tumor will in-
evitably be mistaken for a malignant fibrous histiocytoma. Malignant fibrous histio-
cytoma constitutes the more important DD for pleomorphic LS.

Liposarcoma can constitute the sarcomatous component of carcinosarcoma and adenosarcoma.
Epithelial components must thus be concertedly sought after. Liposarcoma can also be a con-
stituent element of a lipoleiomyosarcoma. Pleomorphic liposarcoma can be mistaken for other
types of pleomorphic sarcoma. Predominantly round celled liposarcoma can be confused with
other round cell sarcomas and lymphomas.

2.1.6 Course, prognosis

Since LS are only very rarely genitally localized, providing an accurate prognostic
forecast for the uterine variants is extremely difficult. It is thus both reasonable and
expedient to orient oneself along the prognostic lines adopted for lipogenous STS. The
information provided largely applies and refers to intraabdominal and retroperitoneal
LS. Unlike for other uterine sarcomas, for uterine LS, prognosis does not appear to be
associated with tumor size (49). Overall, it is widely assumed that well-differentiated
LS and atypical lipomatous tumors never metastasize, but that they do have a ten-
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dency to recur (13). Five year survival is at around 90% and is exclusively determined
by local recurrence, and thus by their complete surgical excision. Up to now, however,
this tumor type has not yet been encountered within a uterus.

Prognosis for dedifferentiated LS is clearly worse than for its well-differentiated
counterpart. As dedifferentiation increases, so, too, do the recurrence rate and met-
astatic potential. The rate of local recurrence is at 41%, while 15–20% of cases de-
veloped metastatic disease (13, 24). Most patients die from expansive, uncontrollable
locally recurrent disease before metastatic spread can even occur. The 5-year survival
rate is between 30–70%. The non-lipogenous sarcoma component apparently has no
influence on prognosis, regardless of whether it originates from a high-grade or a
low-grade sarcoma (30, 39). The risk of metastasis is said to be elevated when a myx-
ofibrosarcomatous component is present.

The prognosis for myxoid round cell tumors can and does vary. It primarily de-
pends on cell density, proliferative activity, and the share of round cells. Thirty-five
percent of patients with myxoid round cell LS develop metastases and 31% die of
this tumor. Presence or absence of necroses is associated with significantly differ-
ent 5-year OS (25 vs. 90%) (41). In myxoid round cell LS, the degree of round cell
differentiation determines whether the tumor is benign or malignant, as the latter is
a morphological correlate of dedifferentiation. Five year survival is at around 25% for
almost exclusively round celled tumors, at 90% for low-grade myxoid tumors, and
between 40 and 50% for mixedmyxoid-round cell sarcomas. A further study has like-
wise revealed that round cell LS have clearly poorer 5- and 10-year DFS compared to
their purely myxoid equivalents (51). In principle, metastasis should be expected in
any case in which round cells account for 10% or more of the total tumor volume (3).
In one study, 23% of patients whose tumors contained 0–5% round cell differentia-
tion developedmetastases (41). For tumors with 5–25% round cell differentiation, the
rate of developing metastatic disease was 35%, while the rate of metastasis was 58%
in patients with tumors with > 25% round cells (41). This prognostic assessment ap-
plies to myxoid round cell LS of all sites (39, 51). Furthermore, patient age (> 45 years)
and large tumor size (> 10 cm) are associated with poorer prognosis for patients with
myxoid round cell LS (51).

Pleomorphic LS are generally regarded as highly malignant high-grade tumors
with a recurrence and metastasization rate of 30 to 50% and a 5-year OS of 50–65%
(3, 23, 32, 39).

Among patients aged < 22 years, myxoid, well-differentiated, and pleomorphic LS
had 5-year OS of 83, 67, and 25%, respectively. Patients with low-grade myxoid and
well-differentiated LS had a median survival of 7.3 years versus only 1.9 years in pa-
tients with pleomorphic LS (76).

The metastatic spread of myxoid round cell LS is much more frequently to other
soft tissues than to the lungs or the bones.

Positivemargins post-surgery are associatedwithhaving adramatically detrimen-
tal impact on OS. Disease recurs in 67% of patients with R1/2 resection margins, com-
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pared to 14% when R0 margins have been achieved. Peripherally located LS statisti-
cally had a significantly better prognosis than central (i.e. intraabdominal, retroperi-
toneal) tumors (76).

As is also the case for other STS, and analogous to uterine LMS, metastasis to the
locoregional lymph nodes is rare. The prognostic relevance of LN positivity and the
benefits of performing LNE are currently unclear. Nodal status is also not considered
in current prognostic nomograms for retroperitoneal LS and STS (4, 12).

Women with dedifferentiated liposarcomas who die predominantly do so as a consequence of ex-
pansive recurring disease. Prognosis for myxoid round cell liposarcomas depends on the number
of tumor cell necroses and the share of round cell differentiation. Pleomorphic liposarcomas gen-
erally have a poorer prognosis. Resectionmargin status is a decisive prognostic factor in all cases.
Locoregional lymph nodes are usually not affected in liposarcoma patients.

2.1.7 Primary surgery

Surgical excision with wide margins is the therapeutic method of choice for all STS,
including LS. All uterine LS described in the literature to date were removed via THE.
THE can thus be regarded as the optimal surgical method. The adnexa can be left in
situ as a matter of principle. Performing a BSO would currently not be justifiable.
There is no indication for performing RAH or BSO, unless the structures affected by
such surgery are afflicted by the tumor. Analogous to LS located in extragenital sites,
performing an LNE is generally not indicated, nor is doing so recommended in any
publication pertaining to LS of all sites. Moreover, studies have shown that perform-
ing an LNE has no impact on prognosis (29). The current NCCN Guidelines on uterine
sarcomas and soft tissue sarcomas do not envisage subjecting LS patients to an LNE.

There is no literature pertaining to uterus-preserving surgery and LS. A conserva-
tive approach would most likely be conceivable for well-differentiated LS. Since such
tumors do not developmetastatic disease and only recur locally, TE could be a feasible
option in cases in which the patient urgently desires to preserve fertility, not least be-
causewell-differentiatedLSdonot recur at allwhenR0 resectionmargins are achieved
in primary surgery (3). Accounts of uterinewell-differentiated LS have, however, yet to
be scientifically described in the literature. Excisionwithwide clear resectionmargins
seems to be the most conceivable option for dedifferentiated LS. The key problems in
all cases are that the tumor could potentially be damaged during surgery and that the
resection margins are drawn too narrowly. The reason why this risk is so great is be-
cause LS have no capsule – instead, the compressed myometrium or the compressed
edge of the tumor forms a pseudo-capsule. In the case depicted in Fig. 2.1.3 (A)–(F),
the patient underwent a conservative TEwith clear margins – there was no recurrence
of disease over a four-year follow-up period.
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The absence of reliable data pertaining to uterine LS notwithstanding, it can
nonetheless be assumed that predominantly round celled LS and pleomorphic LS
present the same state of affairs as uterine LMS do in this context – tumor injury,
RX or R1/2 resection margins are very likely to have a significant negative impact on
prognosis (cf. Vol. 1, Chapter 2). Accordingly, as is the case for LMS, morcellating or
clamping the uterus with sharp hooks should be refrained from. Patients who insist
on uterus preserving surgerymust be unequivocally informed of these circumstances.
Generally speaking, performing conservative surgery on patients with adipocytic
tumors can be planned rather well. Since conservative LM surgery always requires
imaging diagnostics to be performed prior, at the very least sonography (cf. Vol. 1,
Chapter 6), uterine LS should in fact only rarely arise as incidental findings during or
following organ-sparing operations. Sonographic findings that suggest the presence
of a lipogenous tumor canbe reliably verifiedandwidely substantiated via subsequent
MRT, as can the margins of the tumor in particular (see imaging).

Overall, itwouldbe sensible to base decisions for or against organ-sparing surgery
on the sarcomatous component at hand, which is indeed a relevant prognostic factor
as has already been stated previously (17). Referring to a diagnostic flowchart can also
be helpful in this context (cf. flowchart Vol. 1, Chapter 6).

Patients in whom only an R2 resection could be achievedmust at the very least be
subjected to reresection. As is also the case for the other types of uterine sarcoma, the
THE should be performed once the desire to preserve fertility has ceased to exist.

Total hysterectomy without injuring the uterus is the therapy of choice for uterine liposarcomas.
There is no indication for further reaching surgical measures or lymphonodectomy. Uterus-
preserving surgery can be considered in extremely rare cases without any damage to the tumor.
This would most likely be a conceivable option for dedifferentiated liposarcomas. In this regard,
the same criteria apply as for leiomyosarcoma.

2.1.8 Adjuvant and additive radio-, chemo- and hormone therapy

There arenodatapertaining to adjuvantRT that refer specifically touterineLS.A larger
study on extrauterine myxoid round cell LS revealed no effect of adjuvant RT on sur-
vival. Postoperative RT on patients subjected to R1/2 resections served to significantly
reduce the rate of local recurrence albeit with no effects on OS. In contrast, no benefits
were observed for R0 resections (51). RT was shown to have had no effect in a further
study covering patients aged < 22 with LS at various sites (76). In general, this also
applies to other retroperitoneal STS (24). The results from some studies (the samples
of which consisted largely of patients with LS) suggest that postoperative RT has a
prolonging effect on DFS. Numerous biases, not entirely clear resection margin con-
ditions, and the use of varying surgical methods, however, do not allow any final
conclusions to be drawn (65). In two large SEER analyses, independent of resection
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margin status, no effects of postoperative RT on OS could be measured in retroperi-
toneal sarcomas the majority of which contained LS (9, 79). The current NCCN Guide-
lines for uterine sarcomas do not envisage adjuvant RT for cases inwhich R0 resection
margins have been achieved, although it needs to be noted that this recommendation
primarily refers to LMS,HG-ESS andUUS (53). The currentNCCN recommendations for
retroperitoneal and abdominal STSmake a very weak 2B recommendation to consider
RT in cases of high-grade or extremely large sarcomas, or in cases inwhich recurrences
of tumors with critical boundaries could cause considerable morbidity (54). Regard-
less of the weakness of this recommendation, the stated factors can barely be said to
apply to uterine LS following THE. In brief, there is currently no indication for sub-
jecting patients whose LS have been completely resected via THE to adjuvant RT. In
general, adhering to the recommendations, guidelines and approaches described for
LMS (cf. Vol. 1, Chapter 2) would be adequate practice.

For R1/2 resected myxoid round cell LS, postoperative RT is said to reduce the
rate of local recurrence without having any effects on survival (51). Therefore, the
NCCN Guidelines for retroperitoneal and abdominal STS make the (albeit weak) 2B
recommendation to take postoperative RT into consideration as a therapeutic option
for those extremely rare cases in which tumors have been subjected to uterus-sparing
R1 resections. Reresection is recommended for cases in which only R2 resection mar-
gins could be achieved in primary surgery (53, 54).

Analogous to retroperitoneal/abdominal STS and STS of the extremities, it is not
common practice to apply adjuvant CHT. To date, it has not yet been reliably scien-
tifically proven that undergoing adjuvant CHT has a positive impact on DFS and OS
(1, 11, 24). The same applies to cases in which LS of various sites arise in patients un-
der 22 years of age. In fact, one study has revealed that, for the latter group, adjuvant
RT and/or CHT was associated with shorter survival, though attention must also be
drawn to selection biases that were far from insignificant (76). In a larger retrospec-
tive study on extrauterine myxoid round cell LS, adjuvant CHT was found to have no
influence on DFS and OS (51). Accordingly, the current NCCN Guidelines for uterine
sarcomas and soft tissue sarcomas do not recommend it (54). Well-differentiated LS
are deemed non-chemosensitive anyway (54), and dedifferentiated and pleomorphic
LS show little to no responsivity to CHT (78). This perspective alone already suffices to
exclude the administration of adjuvant therapy to patients with these tumor types.

In general, treating LS with hormones is not established or common in practice.

There is no indication for subjecting uterine liposarcoma patients who have had a hysterectomy
leaving R0 resection margins to postoperative radiation therapy. Postoperative radiation therapy
can be considered in cases in which conservative surgery has left R1 margins. Doing so has no
influence on survival.

It is not established or common in practice to subject uterine liposarcomas to adjuvant
chemotherapy or hormone therapy.
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2.1.9 Primary radio-, chemo- and hormone therapy, approach in cases
of general inoperability

No data are available on this issue for uterine LS specifically. We must thus critically
refer towhat is knownabout extrauterine LS in this context. Thedata that follow there-
fore primarily refer to LS of extrauterine sites. First and foremost, the data suggest that
patients with extrauterine myxoid round cell LS (all sites) whose tumors are inopera-
ble can be subjected to preoperative RT. There are accounts in which such a strategy
has successfully effected tumor diameter shrinkage, but also in which disease pro-
gressed during therapy (51). For retroperitoneal and intraabdominal sarcomas, the
current NCCN Guidelines on soft tissue sarcomas recommend neoadjuvant RT, how-
ever only in the form of a weak 2B recommendation (54). Therefore, exceptional cases
in which patients are inoperable or where effecting tumor shrinkage is deemed neces-
sary can be referred to primary RT.

Well-differentiated LS are not chemosensitive (54, 70), making them ineligible for
primary CHT. Dedifferentiated, myxoid round cell, and pleomorphic LS all exhibit dif-
fering degrees of responsivity to doxorubicin and ifosfamide (36, 70). Dedifferentiated
and pleomorphic LS have rather poor response rates (78). Particularities are discussed
in the subsection on palliative CHT. The current NCCN recommendations on soft tis-
sue sarcomas and on retroperitoneal and abdominal sarcomas lend support to the
adequacy of neoadjuvant CHT in the form of a 2A recommendation (54), albeit for all
STS and not LS in particular. In one study, subjecting patients with myxoid round cell
LS to neoadjuvant therapy with doxorubicin and ifosfamide effected a PR in 41.6% of
cases. Tumors shrank by 26.5%on average. However,more than two-thirds of patients
in the cohort also underwent additional RT. Following surgery,median PFSwas 50mo
and the 5-year PFS was 0.68% (for further information cf. Vol. 1, Chapter 2) (40). An
attempt at therapy with doxorubicin and/or ifosfamide with or without additional RT
can thus be considered. A further study revealed that subjecting patients withmyxoid
round cell LS to primary or neoadjuvant CHT yields no recognizable benefits as of yet
(51). Doxorubicin was administered in the majority of cases covered.

In another study, 46% of patients with advanced myxoid round cell LS who un-
derwent neoadjuvant trabectedin therapy showed a PR, including one case in which
imaging still revealed a mass but that mass could not be found during surgery (26).
These experiences combined with the low rate of side effects occurring make primary
or neoadjuvant CHTwith trabectedin ahighly adequate option. Particularities pertain-
ing to the administration of trabectedin are discussed in the subchapter on palliative
therapy. If the good results that can be achieved by subjecting LMS patients to a com-
bination of trabectedin and doxorubicin (63) were equally valid for LS (for details see
Vol. 1, Chapter 2), then said regimen would have to be considered the option of choice
for neoadjuvant CHT. In Germany and the USA, the use of trabectedin in preoperative
settings currently remains “off-label”.
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According to a randomized study on STS including LS (33), the efficacy of CHT can
be improved by subjecting patients to local hyperthermia. The study compared a rela-
tively toxic neoadjuvant CHT combination regimen of etoposide (125mg/m2 d 1 a. d 4),
ifosfamide (1,500mg/m2 d 1–4), and doxorubicin (50mg/m2 d 1) to patients who were
administered the same CHT regimen plus local hyperthermia (42 °C at the tumor over
60 minutes) at three week intervals on d 1 and 4 of each CHT cycle. While higher re-
sponse rates could be achieved using the CHT-hyperthermia combination compared
to standalone CHT (28.8 vs. 12.7%), for both groups the rate was only 37% for pa-
tients in whom R0 resection was subsequently achieved in surgery. After resection of
the tumor, all patients underwent up to another 4 cycles of CHT with or without hy-
perthermia, and roughly 60% of patients in both groups had additional RT. Overall,
the additional application of hyperthermia to retroperitoneal sarcomas had a statis-
tically significant positive impact on median PFS. The greatest benefit was a longer
recurrence-free period during the first two years. However, it must also be critically
noted that the hyperthermia group underwent considerably more CHT cycles, that
nowadays etoposide is hardly ever used for uterine LMS, and that additional regional
hyperthermia had no beneficial effects on OS. The working group in question (33) cur-
rently only uses doxorubicin plus ifosfamide. In light of the numerous imponderables,
administering a combination of CHT plus hyperthermia as a neoadjuvant or primary
therapeutic strategy should not yet be regarded as standard practice (for further in-
formation cf. Vol. 1, Chapter 2). However, said combination should be considered in
individual exceptional cases. There are no indications for neoadjuvant HT in cases
of LS.

In absolutely exceptional cases, neoadjuvant radiotherapy or neoadjuvant therapy with doxoru-
bicin can be considered for patients with very large uterine liposarcomas. Trabectedin or trabecte-
din plus doxorubicin are most likely to yield positive effects. However, trabectedin is currently not
yet certified and permitted for use in primary therapeutic settings.

In individual cases, primary or neoadjuvant therapy can involve a combination of hyperthermia
plus chemotherapy. There are no indications for neoadjuvant HT.

2.1.10 Aftercare, recurrences, metastases

The aftercare strategy for LS should be clinically guided by symptomatology via gyne-
cological andgeneral examination. Check-ups shouldbe scheduled every 3months for
the first 2 years, every 6 months for the next 3 years, and every 12 months thereafter.
It has yet to be proven that undergoing complex and laborious laboratory-chemical,
technical and/or imaging examinations like CT, MRI and PET-CT, has positive effects
on patients.

This is primarily footed in the fact that, to date, early intervention in cases of
metastases and recurrences that are only traceable via imaging diagnostics has yet
to be scientifically proven as beneficial for survival. Since patients with solitary iso-
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lated metastases in the lung or the liver could possibly benefit from surgery in terms
of survival, it could be sensible to perform yearly imaging examinations on these two
organs. Accordingly, the current NCCN Guidelines make a category 2A recommenda-
tion to perform radiography or CT on the thorax every 6 to 12 months over 5 years,
in addition to the clinical follow-up examinations (53). There are, however, currently
no valid data of which we are aware that would support of such a course of action.
The NCCN Guidelines go on to state that other imaging techniques should only be
resorted to in cases in which symptoms give rise to a clinical indication for such prac-
tice (53). Atypical lipomatous tumors and well-differentiated LS do not metastasize.
Accordingly, pulmonary CT is not indicated in the context of aftercare.

Overall, for the reasons stated above, more intensive diagnostic steps should only
be taken when clinical examination and/or symptoms make such measures neces-
sary. When there is the clinical suspicion of recurrence or of metastasis to the pelvis,
the abdominal cavity or the abdominal wall, patients must undergo an abdominal CT
or an abdominal MRI in order to assess spread and to derive a respective therapeutic
strategy. PET-CT is not an adequate means for examining and determining metastatic
spread due to the incidence of false-negative results with which said measure is asso-
ciated (71). No adequate or usable tumormarkers have yet been determined that could
serve to monitor the course of the disease.

Well-differentiated LS virtually never develop metastases, while recurrences are
common. Recurrences can also occur as dedifferentiated LS. Further details are pro-
vided in the subsection on prognosis. Brain metastases are extremely rare, regardless
of whether patients have undergone prior resection with or without RT/CHT, and are
usually only discovered 10 years after primary therapy. They are usually preceded by
lung metastases (74), and are so rare that there is no justifiable need to purposefully
look for them. Brain metastases apparently most commonly occur in patients with
pleomorphic LS, and are least commonly found in cases of myxoid LS.

Symptom-guided clinical aftercare is recommended. Check-ups should be scheduled for every
3 months in the first 2 years, every 6 months the following 3 years, and every 12 months there-
after. Performing complex and laborious laboratory-chemical and imaging examinations has not
been to proven to be associatedwith benefits for survival. Semiannual to annual follow-up imaging
examinations of the lung could be beneficial, except in cases of well-differentiated liposarcoma, if
any metastases uncovered by doing so will also be removed.

The most fundamental problem with liposarcomas is the frequency with which they locally
recur. For predominantly round celled and pleomorphic liposarcomas in particular, distant metas-
tases should also be reckoned with.
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2.1.11 Surgical management of and postoperative additive therapy for recurrences
and metastatic disease

Well-differentiated LS show virtually no response to CHT, and dedifferentiated and
pleomorphic LS respond only poorly (78). This in itself already suffices to underline
that resection is the method of choice for dealing with recurrences and metastases
(78). As there are essentially no data specific to uterine LS in terms of their surgical
management, onemust resort to the data andprocedures pertaining to retroperitoneal
and intraabdominal LS or other STS. Overall, subjecting LS patients to therapeutic
treatment for recurrences and metastases yields more positive results than for LMS
patients, also in terms of OS (29). The resectability of recurrences and metastases
is regarded as an important prognostic factor. Resected retroperitoneal and intraab-
dominal sarcomas, including LS, have a median OS of 60mo versus 20mo among
non-resected tumors. Fifty-five percent of recurrences are still resectable. Diffuse in-
traperitoneal sarcomatosis or intensive vascular involvement are the most common
causes for a lack of resectability. Tumor grade, multifocality, and tumor growth rate
are important post-resection prognostic factors (29). Extensive tumor spread within
the abdomen is the most common tumor-related cause of death in LS patients (and
the only one for well-differentiated LS patients), rather than distant metastatic dis-
ease. Resecting repeat recurrences is particularly adequate in cases in which the first
recurrences could be completely removed (29). For patients who have undergone pri-
mary resection of local recurrence, disease specific OS is 100mo for patients with
tumor growth rates < 1.0 cm/mo, compared to only 21mo for patientswith growth rates
equal to or greater than 1 cm/mo (1 cm/mo rule) (62).

There are no data pertaining to the question of when is themost adequate point in
time to actually perform surgery on recurrent tumors. Resection is deemed indicated
when symptoms are present and/or continued tumor growth poses a threat to tumor
resectability. For cases to which this does not apply, adopting an observant, patient
approach is regarded as the most adequate approach. This also applies in cases of
repeat recurrence (29). Symptomatic tumors that cannot be completely resected due
to the anatomical circumstances at hand can also be subjected to palliative cytoreduc-
tive methods. Doing so has been shown to improve median OS to 9mo versus 3mo for
cases subjectedonly to biopsy (46).When the growth rate is equal to or above 1 cm/mo,
performing renewed surgery on local recurrences no longer has an influence on OS.
Such cases are deemed inadequate for renewed cytoreduction and should be referred
to systemic therapy (29, 62). Therapeutic interventions for symptomatic treatment, e.g.
in order to alleviate intestinal/bowel obstructions or hemorrhaging, are exceptions of
this rule if the symptoms cannot be treated via othermeans. Growth rates of < 1 cm/mo
serve as an indication for immediate surgery if strong symptoms persist or critical or-
gans are at risk. In all other scenarios, and especially in cases ofwell-differentiated LS,
a more reserved, observant approach that includes imaging-based monitoring/check-
ups can be adopted (62).
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In brief, the following approach is recommended for treating local recurrences
in cases in which there is no CT-based evidence of distant metastases (29): asymp-
tomatic recurrent tumors that are unresectable according to the results from imaging
diagnostics can be either observed or subjected to systemic CHT. Where patients are
symptomatic, they should be administered CHT and/or referred to targeted RT (uni-
focal masses). Should patients present with acute symptoms, they can undergo cy-
toreductive surgery without the aim of or need for achieving complete resection, i.e.
it is not necessary to know with certainty prior to surgery that R0 resection margins
will be achieved in such cases. Asymptomatic masses that appear to be resectable
according to the results from imaging diagnostics can be either resected or subjected
to observation. Observation is most likely to be indicated in cases in which prior PFI
has been short, multiple resections have been performed/when recurrence is multi-
focal, and when there is no risk that the tumor will become unresectable in the near
future. Symptomatic resectable tumors, in contrast, should always be resected. Sys-
temic therapy can be considered when previous PFI has been short, the tumor could
lose resectability in the near future, the tumor is classified as highly malignant (high-
grade), or if there have already been multiple resections or recurrence is multifocal.

No particular or special approaches to aftercare and follow-up of R0 resections
have yet been established. Applying targeted palliative RT to the region inwhich resid-
ual tumor remains could be considered. Reliable data to this end are, however, not
available.

Resection, if need be multiple resections, is the therapeutic method of choice for treating recur-
rences and metastases. Resection is indicated when patients are symptomatic and/or future re-
sectability is jeopardized by increased and continued tumor growth. In all other cases, adopting an
observant, more reserved stance is regarded as being adequate practice. Palliative cytoreductive
surgery can be considered in acutely threatening cases. Repeat resections are no longer indicated
when the growth rate exceeds 1 cm/month. For R0 resections no particular or special aftercare
strategies have yet been established in practice. For R1/2 resections, targeted postoperative RT
can be considered.

2.1.12 Palliative radio-, chemo- and hormone therapy, therapy
with small molecules, supportive therapy

Valid data are not known to exist according to which undergoing RT can be beneficial.
Currently there are no prospective studies on the efficacy of subjecting patient

with uterine LS to palliative CHT using conventional substances. The data presented
below, therefore, primarily refer to retroperitoneal and intraperitoneal LS or STS of all
sites.

Well-differentiated LS are not chemosensitive (54, 70), so that such cases are
only exceptionally eligible for palliative CHT. For dedifferentiated and myxoid round
cell LS, anthracyclines (doxorubicin, liposomal doxorubicin) appear to be the most
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effective agents. Notwithstanding, a study covering well-differentiated and dediffer-
entiated LS measured a rather disappointing RR of 12%, 3-month and 6-month PFI
of 59% and 44%, respectively, and median PFI and OS of 4.6 and 15.2mo, respec-
tively (CBR 45%). Combining doxorubicin with another agent (usually ifosfamide)
yielded the best results (34). However, the higher RR had no impact on PFI and OS.
It is possible that the results were negatively influenced by the fact that chemore-
sistant well-differentiated LS were also included. A further study has revealed an
RR of 37% and a median OS of 14mo among patients with pleomorphic LS who
were administered doxorubicin or doxorubicin plus ifosfamide. Interestingly, further
remission could be achieved in all patients in whom disease had progressed while on
the first-line anthracycline-containing regimens by subsequently treating them with
a gemcitabine-docetaxel combination (35).

On the basis of the data at hand, patients with mild symptoms and in whom re-
currences and/ormetastases are not located critically should first undergomono-CHT,
most likely using doxorubicin.

Strong symptoms and/or critically located recurrences/metastases serve as an in-
dication for combination therapy. However, in doing so, the higher levels of toxicity
must be borne in mind, not least because opting for combination therapy has no ben-
eficial effects on either PFI or OS.

According to one study, despite the fact that well-differentiated LS of all sites are
usually chemoresistant, effects could still be achieved by administering high-dose
CHT using ifosfamide (14 g/m2 continuous over 14 days i.v.) – a CBR of 60% with a
median PFI of 7 months (68).

Currently, administering trabectedin yields the best results. In contrast to conven-
tional chemotherapeutic agents, this substance has been examined and investigated
in several extensive, well-designed studies. The promising results for myxoid round
cell LS are likely a consequence of the trabectedin interacting with the FUS-CHOP and
FUS-DDIT3 fusion genes or their oncoproteins (14, 21, 26). Neoadjuvant administration
of trabectedin to patients with myxoid round cell LS effected a CR in 13% of cases and
an RR of 24%. The other tumors exhibited SD, while no cases of PD were observed
during the administration of trabectedin (26). FUS-CHOP translocations were verified
in all tumors prior to therapy. In cases in which CR was achieved, the translocation
was no longer traceable in the surgical specimens. A further study on a sample of
previously CHT-treated advanced STS, including 476 LS without more detailed classi-
fication, revealed a CBRof 54% (1%CR, 6%PR, 47%SD)with amedianOSof 16.2mo.
Overall, the results were better for LS than for all other STS (66). In another STS study,
within a sample of 27 advanced or metastasized myxoid round cell LS, 15% showed
PR and 52%of cases exhibited SD.Median PFI was 19mo andmedian OSwas 18.3mo,
with a 2-year OS of 41% (45). Furthermore, among 32 advanced andmetastasized CHT-
treated myxoid round cell LS, an RR of 50% (including 2 CR) and a CBR of 90% could
be achieved, along with a PFI of 17 months. Three-month and 6-month PFI were 96%
and 90%, respectively. Effects could still be achieved by re-administering trabectedin
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to patients who had aborted initial treatment and whose disease had subsequently
progressed. The surgical specimens obtained in cases that have been subjected to tra-
bectedin therapy exhibit an increase in mature lipoblasts. Remissions show up as a
loss of density in CT or as enhancement decreases in T1WC (28). It is possible that
the excellent results associated with administering a combination of trabectedin plus
doxorubicin to LMS patients (63) could also apply to LS. More detail is provided to this
end in the chapter on LMS (cf. Vol. 1, Chapter 2).

A randomized trial evaluated first-line trabectedin therapy versus doxorubicin-
based CHT (doxorubicin monotherapy and doxorubicin plus ifosfamide) in patients
with non-resectable/metastatic translocation-related sarcomas, including myxoid
round cell LS (6). While the trabectedin group had a superior PFS to the doxorubicin
group (16.1mo vs. 8.8mo), the difference was not statistically significant. The respec-
tive CBR of 82.4% and 86.4% were virtually identical. However, in the doxorubicin
group, more patients had to stop treatment because they had reached the maximum
cumulativedose or becauseLVEFwas abnormally low. In contrast, themorepromising
side effect profile of trabectedin allowed the patients in the trabectedin group to con-
tinue their treatment for longer. Consequently, it could almost have been suspected
from the onset that trabectedin would achieve a superior OS.

There are no indications for palliative HT in cases of LS.
Some data do suggest that eribulin mesylate (1–4mg/m2 i.v. d 1 & 8, q 3 weeks) is

effective for treating LS. One phase II trial largely covering dedifferentiated, myxoid
and pleomorphic LS revealed a 3-mo-PFI of 46.9% (69).

In cases of advanceddisease or diffusemetastasis in patientswhose overall condi-
tion is poor, providing best supportive therapy and care could be an adequate option
(34, 53, 54).

Subjecting liposarcoma patients to palliative radiotherapy is not established or routine practice.
Well-differentiated liposarcomas do not respond to chemotherapy. For all other types of liposar-
coma, doxorubicin is among the most effective agents. While combining doxorubicin with ifos-
famide does improve remission rates, said combination is also considerably more toxic and does
not serve to prolong the progression free interval. The best results can currently be achieved using
trabectedin, either as a monotherapy or in combination with doxorubicin.

2.2 Extrauterine liposarcomas

2.2.1 Liposarcoma of the vulva and the vagina

General, pathogenesis, pathologico-anatomical features
Of the few cases in which LS arise in extrauterine sites of the female genital tract, the
vast majority occur in the vulva. The vagina is only rarely primarily affected. Vulvar
sarcomas account for 1.2% of malignant vulvar tumors, and only 11% of all vulvar
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sarcomas are LS (37). Vulvar LS do not constitute an independent genital tumor type
andmust be categorized as superficial STS of the trunk, while vaginal LS belong to the
retroperitoneal STS. CurrentWHOClassification lists vulvar LS under soft tissue sarco-
mas as “other sarcoma (liposarcoma)”, andmakes nomention of vaginal LS at all (58).

The mean age of women with vulvar LS is 52 years (56). When occurring in the
vulva, well-differentiated LS are termed “atypical lipomatous tumors”. The vulva in
fact serves as an exception of sorts, sincemost well-differentiated LS occur in the deep
soft tissue. Myxoid round cell LS and pleomorphic LS seem to arise even more rarely
in the vulva than they already do in the uterus. Fewer than 1% of all dedifferentiated
LS are subcutaneous (81). One quarter of pleomorphic LS develop in the skin or the
subcutis (32). Patients are aged between 5 and 39 years (22). Therefore, in principle,
the vulva can also be affected by this tumor type (37).

Little is known in terms of etiology and pathogenesis. Nowadays, there is consen-
sus that LS do not develop from lipomas via malignant transformation (25). LS of the
vagina are extremely rare. A lipoleiomyosarcoma in the vicinity of the vaginal wall has
recently been described in the literature (7).

Staging occurs in accordance with the rules for STS (cf. Vol. 1, Chapter 2).

Adipocytic tumors as STS of the trunk also occur in the vulva on rare occasions. Well-differentiated
LS are referred to as atypical lipomatous tumors when they arise at this site. Dedifferentiated,
myxoid round cell and pleomorphic liposarcomas have also been encountered.

Staging for both vulvar and vaginal LS is in accordance with that for soft tissue sarcomas. Tu-
mors arising in the vagina must be categorized as retroperitoneal liposarcomas.

The vulvar tumors are usually well delineated macroscopically and are normally
> 3 cm. They can be situated either only in the dermis, in both the dermis and the
subcutis, or only in the subcutis (22). Cutaneous and subcutaneous pleomorphic LS
reach sizes between 0.8 and 15 cm (34).

The microscopic appearance of atypical lipomatous tumors is characterized by
adipocytes of various sizes with adipocytic nuclear atypia as well as by the presence
of lipoblasts (56). Histological data pertaining to dedifferentiated, myxoid round cell,
and pleomorphic LS are described at length under “uterine LS” above. All subcuta-
neous pleomorphic LS contain pleomorphic lipoblasts, but can also exhibit primarily
pleomorphic spindle cell and epithelioid growth patterns. Intracutaneous pleomor-
phic LS are almost always well and clearly delineated/circumscribed, while subcuta-
neous tumors usually have infiltrative margins. Necroses occasionally occur, and the
MI can range between 1–48M/10HPF with a mean MI of 5 (23).

Adipocytic tumors of the vulva usually appear to have well delimited margins and have a soft con-
sistency. They can grow to a considerable size. Histologically, they do not differ from uterine and
retroperitoneal liposarcomas.
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Clinical presentation, diagnostics, imaging, differential diagnostics
Clinically, the tumors usually appear to be relatively soft and arewell delineated. They
are usually mistaken for benign vulvar lesions or Bartholin’s cysts. Due to the given
risk that subcutaneous vulvar tumors could also bemalignant or semi-malignantmes-
enchymal neoplasms, any tumor should be excised leavingmacroscopically clear/free
margins, not least for diagnostic purposes. Every tumor that is found in the vulva
should at the very least be subjected to sonography so as to reduce the risk of mis-
diagnoses that can be fatal when they result in inadequate surgery being performed.

Common lipoma has to be taken into consideration as a possible DD for atypical
lipomatous tumors, i.e. that a lipoma could be mistaken for an atypical lipomatous
tumor. However, it appears to occur more frequently in practice that atypical lipoma-
tous tumors aremistaken for lipomas (24). The reason why this occurs is that, in order
for an atypical lipomatous tumor to be diagnosed as such, the presence of adipocytes
of varying sizes, of lipoblasts, and of fibrous septa (that in turn also contain cells with
atypical nuclei) must be verified. Since these characteristics often only occur focally,
they can be easily and quickly missed. Verifying MDM2 amplification using FISH can
be helpful. The presence of lipoblasts also allows a clear differentiation fromangiomy-
ofibroblastoma (57). Myxoid LS in the vulva can histologically bear resemblance to
myxoid dermatofibrosarcoma protuberans. Angiomyxoma, myxoid chondrosarcoma,
and myxoid malignant fibrous histiocytoma are further differential diagnostic con-
siderations (24). Overall, DD for vulvar LS essentially mirrors DD for vulvar LMS and
can be read up on there in more detail. So-called lipoblastoma have been observed in
the inguinal region during childhood. They are also referred to as fetal/embryonal
lipoblastoma. They consist of hypocellular lobules of adipocytes in various stages
of differentiation. The lobules are separated by fibrous septa that may be cellular.
Affected children are usually younger than 3 years, recurrences are known to have
occurred (48).

The imaging characteristics of vaginal and vulvar LS do not differ significantly
from those of uterine/retroperitoneal LS. In terms of differential diagnosis, lipogenic
tumors can be easily discerned from non-lipogenic tumor types via imaging diagnos-
tic procedures. However, securely and accurately differentiating lipoma from atypical
lipomatous tumors is not possible, especially when sited in the area of the vulva (59).
Vulvar and vaginal tumors should always be subjected to sonography. Hyperechoicity
is strongly suggestive of an adipocytic tumor and should be further clarified via MRI.
However, just because a tumor is hypoechoic need not automatically exclude LS as
a possibility (80). The CT and MRI characteristics of vulvar and vaginal LS are essen-
tially congruent with those of their uterine/retroperitoneal counterparts. Preoperative
MRI or CT are generally indicated as means for establishing potential resection mar-
gins (54).
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Vulvar LS are often mistaken for Bartholin’s cysts. The tumor is usually solid and soft. Bartholin’s
cysts can usually be excluded from consideration via anamnesis, clinical examination, and sonog-
raphy. Once a Bartholin’s cyst has been ruled out, as a matter of principle vulvar tumors should be
fully excised with a wide disease-free margin. Leiomyosarcoma and other soft tissue sarcomas are
the most important differential diagnoses.

The imaging characteristics of vulvar and vaginal adipocytic tumors do not differ from those of
their uterine counterparts. Imaging procedures are indicated for extrauterine lipogenic tumors as
means for determining where the resection margins should be.

Course, prognosis, operative, systemic and radiogenic therapy
Analogous to their counterparts at other sites, vulvar and vaginal atypical lipomatous
tumors only develop locoregional recurrences – distant metastasis practically never
arises. When metastatic disease does occur, it is rather likely that a dedifferentiation
has been overlooked. Recurrences of completely excised atypical lipomatous tumors
have not been reported. However, the number of known cases in which such tumors
have been fully resected is very small. Superficial pleomorphic LS have a better prog-
nosis than such located at other sites. Distant metastasis is not known to occur. The
median DFS is 26mo (22). One can thus assume that all subtypes of vulvar LS have
a superior prognosis compared to retroperitoneal LS. Patient age and tumor size are
further prognostic factors. For patients with lipogenic tumors, a prognostic forecast
can be made by using a nomogram (4, 12).

The prognosis for all vulvar adipocytic tumors appears to be more promising than that associated
with their retroperitoneal counterparts. No cases of distant metastasis have yet been described in
the literature.

As for all STS of the trunk, the primary therapeutic option for vulvar LS is extirpa-
tion with clear/free resection margins, i.e. excision well outside/beyond the so-called
pseudo-capsule (27). For vaginal LS, achieving this aim may well require the partial
resection of neighboring organs or an anterior and/or posterior exenteration (7). The
pseudo-capsule consists of compressed tumor and neighboring tissue, and thus al-
ways contains tumorous microsatellites. Accordingly, cutting or damaging the “cap-
sule” or drawing the resection margins to close to the capsule are associated with an
increased rate of local recurrence (27). Resectionmargin positivity is generally associ-
atedwith shorter DFS andOS (60). For atypical lipomatous tumors/well-differentiated
LS, the resection margins can be defined a little more tightly/held narrower if the
tumor borders vital or critical structures (e.g. rectumand/or bladder) (54). There is cur-
rently no indication for performing an LNE, as is already the case for uterine, retroperi-
toneal, and abdominal LS. There are no data that suggest that doing so would poten-
tially offer any benefits. Likewise, there have to date been no studies on the effects of
adjuvant CHT or postoperative RT on R0 resected dedifferentiated, myxoid round cell,
or pleomorphic LS. Postoperative RT is deemed a sensible option in cases in which
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tumor residuals remain following resection (38). Such course of action is apparently
associatedwith a longer DFS (8). Postoperative RT has no effect in cases of R0 resected
atypical lipomatous tumors (8).

According to the current NCCNGuidelines for soft tissue sarcomas, whether or not
postoperative RT should be applied depends on grading, tumor size, margin status,
and location (superficial vs. deep) (see also staging of STS in the chapter on LMS,
Vol. 1, Chapter 2) (54). Low-grade vulvar tumors (tumors of the trunk) (G1/2 < and
> 5 cm) that have been resected with final margins of > 1.0 cm and in which the (pelvic)
fascial plane has remained intact need not be referred to postoperative RT. Except for
atypical lipomatous tumors, reresection is required if the tumor reaches right up to
the cut margin of the surgical specimen or if the fascial plane is not intact (waiving
reresection is possible for 1a tumors). The guidelines strongly recommend (category
1) considering RT for patients whose tumors have infiltrated or breached the fascial
plane (stage 1b/2b) (54). For high-grade tumors (G3), further therapeutic intervention
can only be abstained from when they are small, superficial, in stage 1a, and have
been resected with wide clear resection margins. However, the NCCN Guidelines are
unspecific in terms of which size thresholds this recommendation exactly applies
to. The NCCN Guidelines make the category 1 recommendation that patients with
all other types of high-grade tumors should undergo postoperative RT. In principle,
the same rules apply as have been stated for LMS (cf. Vol. 1, Chapter 2) and ANS (cf.
Chapter 1).

Where LS are very large and in immediate proximity to critical structures, neoad-
juvant RT can be performed as a means for achieving better conditions and circum-
stances for surgery. According to one study on myxoid round cell LS (which also in-
cluded tumors of the posterior and the groin), administering neoadjuvant RT served
to effect a significant reduction in tumor diameter by 59% (64). Referring patients to
neoadjuvant RT or neoadjuvant RT-CHT is also supported by the current NCCN recom-
mendations (54).

For vaginal LS, reference can be made to the recommendations pertaining to
retroperitoneal STS. The respective approach and strategy to be adhered to is elabo-
rated in detail in the subchapters on vaginal ANS (cf. Chapter 1 and Vol. 1, Chapter 2).

Referring patients whose vulvar and vaginal LS have been subjected to surgery to
adjuvant CHT or RT-CHT is only given aweak 2B recommendation. In fact, the benefits
of doing so have yet to be substantiated in scientific trials and studies. For more de-
tails, please refer to the respective sections on LMS of the vagina and the vulva (Vol. 1,
Chapter 2).

Aftercare, recurrences, metastases and their treatment
Aftercare and follow-up are identical to what is recommended for uterine LS further
above. Regarding the therapeutic approach to be adopted in case of recurrence and/or
metastasis, performing a metastasectomy is regarded as the method of choice. It has
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yet to be proven that further measures offer any benefits when R0 resection margins
have been achieved; accordingly, further measures are not routinely recommended
(54). The further course of action has been described in detail in the chapter on uterine
adipocytic tumors.

Recurrences of atypical lipomatous tumors should be subjected to surgery as of-
ten as is necessary until clear, i.e. R0 resection margins have been achieved. Patients
can subsequently expect to remain tumor-free for several years (56). No reliable data
suggest that undergoing RT following the resection of recurrences would be benefi-
cial. Retrospective data suggest that postoperative RT might be beneficial following
resection of atypical lipomatous tumors (38). Very large lesions can be subjected to
radiation so as to effect tumor shrinkage. There is currently no indication for subject-
ing patients whose recurrences have been resected to postoperative CHT.

Tumor extirpation with wide/clear resection margins is the therapeutic method of choice for all
vulvar and vaginal adipocytic tumors. Cases of unclear margins should be subject to reresection or
to postoperative radiation therapy. Superficial low-grade tumors with clear (i.e. R0) resection mar-
gins do not require postoperative irradiation. Liposarcomas that have breached the fascia and/or
that are classified as high-grade tumors should be subjected to postoperative radiation therapy.
For vaginal liposarcomas, the same course of action applies as does for vaginal leiomyosarcomas.
No further adjuvant therapeutic measures have been proven to be effective. Larger tumors can be
subjected to neoadjuvant radiation therapy or radio-chemotherapy as means for improving oper-
ability/resectability. For recurrences andmetastasis, resection is the therapeutic option of choice.
The particularities pertaining to palliative therapy for vulvar and vaginal liposarcomas do not de-
viate from those pertaining to liposarcomas of other sites.

2.2.2 Peritoneal liposarcoma

LS occasionally also occur in the abdominal cavity. When they do, they are usually
well-differentiated LS (Fig. 2.2.1) and can grow to a considerable size.

Dedifferentiation occurs only exceptionally (52). The histological and imaging-
related characteristics have already been described comprehensively in the context
of uterine LS. Clinical appearance, sonographic findings, and DDmost closely resem-
ble those of retroperitoneal LS.

Retroperitoneal LS are in the surgeons’ ballpark. Definite R0 resection is the ther-
apeutic method of choice. Particularities pertaining to recurrence can be read up on
in the respective section on uterine LS.
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Fig. 2.2.1:Well-differentiated liposarcoma originating in the mesentery.

Fig. 2.2.2: Sonographic image of mesenteric
lipoma with regressive alterations, the hypo-
echoic spaces within the hyperechoic tumor
most likely correspond to histologically veri-
fied necroses.
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3 Rhabdomyosarcoma

The overall incidence of all subtypes of rhabdomyosarcoma (RMS) of all sites of the
body is 0.17 per 100,000 for white and 0.2 per 100,000 for black women. The rarity
of RMS becomes clear when compared to the incidence of uterine LMS, which is at
0.55/100,000 women (119). About one quarter of all RMS originate in the urogenital
system, and they can affect the vulva, the vagina, the cervix, the uterus, the fallopian
tube and the ovary in adult women (30). In general, one differentiates between embry-
onal RMS (ERMS), alveolar RMS (ARMS), pleomorphic RMS (PRMS) and, since more
recently, spindle cell RMS. Botryoid RMS (sarcoma botryoides) constitutes a special
variant of ERMS (132). While 20% of RMS in children occur in the genital region, RMS
only rarely occur there in adult women. In contrast, RMS occur rather frequently as
the sarcomatous component in uterine CS and AS.

The presentation that follows refers to genital RMS in adult women. Most of the
findings, insights, clinical experiences, and therapeutic recommendations for RMS in
adults are primarily rooted in data gathered in the context of pediatric oncology, in
particular the so-called CWS studies (Cooperative Soft Tissue Sarcoma Study Group),
the studies conducted by the Intergroup Rhabdomyosarcoma Study Group (IRSG) and
those of the European Paediatric Soft Tissue Sarcoma Study Group. Regarding ther-
apy and therapeutic management, the boundaries between RMS in children, ado-
lescents, and adults are blurred and rather indefinite. RMS in children and adoles-
cents should be placed in the hands of pediatric oncologists or pediatric surgeons.
The approach to treating virtually all RMS of the female genital tract needs to be an
interdisciplinary one.Due to theneed formultimodal therapeutic approaches, respon-
sibility for devising and guiding treatment strategies should primarily lie in the hands
of hematologist-oncologists in close cooperation with pediatric oncologists, radiol-
ogists, and gynecologists. Potentially dangerous CHT is in the hemato-oncologists’
and pediatric oncologists’ ballpark. Accordingly, determining the need for and neces-
sary regimenof CHT, administering it, andmonitoring it should be their responsibility.
The complex CHT charts are thus only addressed parenthetically here. RMS patients
should be included in scientific studies as a matter of course. Uterine PRMS in adult
women constitutes amore or less independent tumor variant and belongs primarily in
the hands of gynecologists. Perineal and perianal RMS as well as RMS of the bladder
are not discussed. However, it is inevitable that the presentation that follows at least
in part refers to RMS of all sites and in patients of all age groups.

Genital rhabdomyosarcomas are extremely rare in adult women. Diagnostic and therapeutic strate-
gies are based in particular on the experiences gathered in the context of rhabdomyosarcomas in
children. They must be subjected to an interdisciplinary treatment strategy without exception.
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3.1 Uterine rhabdomyosarcoma

3.1.1 General, epidemiology, etiology, pathogenesis, staging

Among all RMS of all sites in children and adolescents (age ≤ 19 years), ERMS, ARMS,
PRMS, and RMS-NOS account for 57.3%, 25.7%, 1.1%, and 13.2% of all cases, respec-
tively. For adult women, the numbers (ERMS: 20.4%, ARMS: 14.5%, PRMS: 19.1%,
RMS-NOS: 43.4%) show a significant and clear shift towards PRMS and RMS-NOS.
Overall, the urogenital system (excl. bladder and prostate) is affected slightly more
frequently in adults than in non-adults (116).

Of the uterine RMS arising in patients aged ≤ 20, 65.3% are initially diagnosed be-
fore the patients’ 10th birthday (2). Uterine RMS are generally heterologousmalignant
mesenchymal tumors showing evidence of skeletal muscle differentiation (97). It is
unlikely that they originate from striated/skeletal muscle cells (49).

A number of genetic syndromes have come to be associated with RMS in children,
including Li–Fraumeni syndrome (49, 101). There have also been accounts of ERMS
arising in siblings (2 and 22 years old, 14 and 17 years old), howeverwithout any under-
lying genetic cause beingdiscernible (89, 120). Cervical ERMSarenot seldomobserved
to be associated with Sertoli–Leydig cell tumors (27, 29, 69).

ERMS are often characterized by a loss of heterozygosity at the 11p15 locus and
recurrent chromosome 8 gains (80, 113). Somatic mutations become more frequent as
age progresses (113).

ARMS are known to have t(2;13)(q35;q14) and t(1;13)(p36;q14) translocations that
in turn effect an expression of various fusion genes, for instance PAX3-FKHR or PAX7-
FKHR (114). As is also the case for numerous other types of uterine sarcoma, there are
accounts that suggest an association between the development of PRMS and tamox-
ifen use (96).

Fifty-three percent of genital RMS in adult women are primarily localized in the
uterine cervix, 20% in the uterine corpus, 13% in the vulva, 7% in the fallopian tube,
and 7% in the ovaries (41). Only 6% of all sarcomas that arise in the vagina of adult
women are RMS. At the same time, the vagina is also the rarest site of genital RMS
in adult women (124). In contrast, during puberty, 50% of all genital RMS arise in the
vagina (48). According to current SEER data, 38.8%of all RMS of the female reproduc-
tive tract (age ≤ 19 years) are localized in the cervix or the uterus (64), of which 65.5%
occur in patients aged 10 and above.

In one study, ERMS, ARMS, and PRMS accounted for 73.3%, 13.3%, and 13.3% of
all RMS of the adult female genital tract (41).

Up until 2013, there were 130 accounts of RMS of the corpus and the cervix in
patients aged 5mo to 90 years (72). RMS is the most common type of sarcoma to arise
in the cervix of adult women (36, 37). More recent data (6) suggest that cervical RMS
is the third most common sarcoma variant, behind LMS and AS. Women with cervical
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RMS are aged between 7 and 87 years (median 27), and 90% of affected women are
white (6). Other sources havemeasured amedian age of 18.4 years (2.9–51.9 years) (69).

Botryoid ERMS is the most common form of cervical RMS (73% of all RMS at that
site), while PRMS are only occasionally encountered in the cervix (69). In total, only
four cases of cervical ARMS have been described in the literature (11, 13, 33, 93).

Among botryoid ERMS, the ratio of cervical ERMS to ERMS of the uterine corpus
is roughly 4:1 (72). According to a meta-analysis (85), ERMS and PRMS each account
for around 50% of all RMS of the corpus uteri. ARMSmost frequently arise in the vul-
var region, and only exceptionally occur in the area of the cervix or the corpus uteri
(41, 132).Women are aged between 16 and 80 years (85). Among 8 uterine RMS covered
in the DKSMmaterials database, 7 were ERMS and only 1 was ARMS (65). Patient age,
including one case of cervical RMS, was between 13 and 57 years (mean 41.7, median
44.5) (65). ERMS of the corpus uteri are known to have arisen in patients aged 76 years
(117). Uterine RMS in patients aged less than 20 years are ERMS or botryoid tumors in
80.7% of cases, while the remainder are accounted for by alveolar and undifferenti-
ated tumors (2).

PRMS arise in women aged between 35–87 years (mean 66.3). The majority of
affected women are postmenopausal (38). Uterine PRMS have an incidence rate of
0.05 cases/100,000 women (85) which is thus ten times lower than for LMS. In chil-
dren, PRMS account for less than 1% of all RMS. PRMS differ substantially from ERMS
and ARMS, both clinically and in terms of the therapeutic approach they require, and
should thus rather be classified as STS. Classifying and staging RMS is relatively com-
plicated, and what is known primarily refers to RMS in children. That being said,
classification and staging for pediatric RMS are also applied to adult cases, not least
because the transitions are fluid between pediatric and adult tumors in terms of their
behavior and characteristics as well as their classification and staging, rather than
abrupt or sudden.

Together with RMS of the efferent urinary tracts, RMS of the female genital tract
(excluding the urinary bladder) are deemed favorable sites (91). This includes vaginal,
vulvar, and uterine RMS. It is not entirely clear how the rare RMS of the tube and the
ovaries should be classified. What can be said, though, is that perineal and perianal
RMS do not fall within the category of genital tumors. Differentiating between vulvar,
perineal and perianal RMS can be challenging, but is very important from a thera-
peutic and prognostic perspective. The term “vulvar RMS” only encompasses tumors
of the minor and major labia and of the vulvar vestibule, but excludes RMS arising
between the vaginal introitus and the anus.

The staging criteria for RMS are defined according to local spread/confinement
(confined to site of origin or infiltration of surrounding tissue), tumor diameter, re-
gional LN status, and the presence of distant metastasis (Tab. 3.1.1). What needs to be
noted in this regard is that LN status primarily refers to results from clinical and imag-
ing diagnostics, and not to histological findings. Classification as N1 thus implies that
LN are positive both clinically and in imaging. On the basis of the criteria listed in
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Tab. 3.1.1, RMS are staged using the “Pretreatment Staging System” (Tab. 3.1.2) of the
Soft Tissue Sarcoma Committee of the Children’s Oncology Group. This system in turn
considers primary tumor site, presence or absence of infiltration of surrounding tis-
sue, tumor diameter, clinical/imaging-derived LN status, and the presence or absence
of distant metastasis.

Postoperative risk assessment and treatment are guided by the “Intergroup Rhab-
domyosarcoma Study Group (IRSG) clinical group classification system” (78) and the
Surgical-pathologic Group System of the Soft Tissue Sarcoma Committee of the Chil-

Tab. 3.1.1: Criteria for the pretreatment staging of rhabdomyosarcomas.

f. s.* Orbit, head and neck, biliary tracts, urogenital system
without bladder, prostate & kidney

u. s.* All other sites

T1 Tumor confined to site of origin
(no infiltration of/extension to surrounding tissue)

T2 Tumor extends to/infiltrates surrounding tissue

a Tumor size ≤ 5 cm in largest dimension

b Tumor size > 5 cm in largest dimension

NO Regional lymph nodes not clinically involved

N1 Regional lymph nodes clinically involved

NX Clinical regional lymph node status unknown
(not examined; no information)

MO No distant metastasis

M1 Distant metastasis present

f./u. s.: favorable/unfavorable site

Tab. 3.1.2: Pretreatment Staging System of the Soft Tissue Sarcoma Committee of the Children’s
Oncology Group. Genital RMS belong to the group of tumors with a favorable localization (91).

Stage Site T-stage Tumor size Regional lymph nodes Distant metastasis

1 Favorable T1 or T2 Any size N0 or N1 or NX M0

2 Unfavorable T1 or T2 a ≤ 5 cm N0 or NX M0

3 Unfavorable T1 or T2 a ≤ 5 cm N1 M0

b > 5 cm N0 or N1 or NX

4 Any site T1 or T2 Any size N0 or N1 or NX M1

It is virtually impossible for genital RMS to occur in stages 2 and 3. This does not apply, however,
to retroperitoneal sarcomas.
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Tab. 3.1.3: Intergroup Rhabdomyosarcoma Study Group (IRSG) clinical group classification system
for rhabdomyosarcomas (20).

Group Definition

I A: localized disease, completely resected, confined to site of origin; no regional lymph
node involvement

B: Localized disease, completely resected, with infiltration outside site of origin; no re-
gional lymph node involvement

II A: localized grossly resected tumor with microscopic residual disease at the resection
margins; no signs of lymph node involvement

B: regional disease with clinically involved LN completely resected with no microscopic
residual disease, most distant distal lymph nodes not involved

C: regional disease grossly resected, involved regional lymph nodes grossly resected with
microscopic residual disease or histologic involvement of the most distant distal lymph
nodes

III A: incompletely resected tumor, state/condition after biopsy

B: gross tumor resection (debulking of > 50% of tumor)

IV A: any tumor size, with distant metastasis verified via imaging regardless of the surgical
therapy to which the primary tumor is subjected, positive distal lymph nodes

B: any tumor size, positive tumor cells in the liquor, in the pleural or peritoneal fluids, or
pleural or peritoneal implants

dren’s Oncology Group. It essentially constitutes a surgical-pathological classification
or grouping system that refers to the extent of disease, the type of resection, micro-
scopic assessment of tumor margins and LN, and the presence or absence of distant
metastasis (s. Tab. 3.1.3).

Group I covers localized tumors that have been subjected to completemicroscopic
resection, while group II encompasses cases with evidence of regional spread that
have been subjected to complete gross resection with microscopic residual disease as
well as negative LN or completely resected positive LN. Group III represents tumors
subjected to incomplete microscopic resection with positive yet not resected LN, or
with gross residual disease independent of the tumor’s localization, including malig-
nant effusions. Group III also covers tumors that have been subjected only to biopsy,
i.e. the state in which the tumor remains after biopsy has been performed. Group IV
comprises cases inwhich there is distantmetastasis and/or nodal involvement beyond
the regional LN. Regional LN are defined differently than those of carcinomas of the
same site: for the cervix, the corpus, and the vagina, LN of the vasa iliaca externa,
interna and communes are classified as regional LN. Para-aortic lymph node involve-
ment is already regarded as distant metastasis. For the vulva, only the inguinal lymph
nodes are classed as regional LN (35).
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Besides the surgical-pathological group classification system, the TNM system
can also be used in the postoperative context (Tab. 3.1.4). The two classification sys-
tems can actually be correlated with each other very well (Tab. 3.1.5). The surgical-
pathological group classification system in turn constitutes the foundation for RMS
risk group classification (Tab. 3.1.6). For RMS-NOS, risk group is determined according
to disease site (favorable, unfavorable), patient’s age, tumor size, andLN involvement.
RMS-NOS do not fall within the group of low risk tumors.

Tab. 3.1.4: Postoperative staging (TNM classification).

pT0 No histological evidence of primary tumor in the respective specimen/sample

pT1 Tumor confined to site/organ of origin,
Completely resected with no signs of microscopic residual disease

pT2 Tumor with infiltration/extension beyond site/organ of origin,
Completely resected with no signs of microscopic residual disease

pT3 Tumor with or without infiltration/extension beyond site/organ of origin,
incomplete resection

pT3a Microscopic residual disease

pT3b Gross residual disease

pT3c Additional malignant effusion

pTX Tumor status cannot be assessed histologically

pN0 No histological evidence for positive regional lymph node involvement

pNl Positive regional lymph nodes

pNla Involved nodes considered to be completely resected

pNlb Involved nodes considered not to be completely resected

pNX Regional lymph nodes cannot be assessed due to lack of pathological examination
or inadequate information

pM0 No microscopic evidence of distant metastasis outside/beyond the regional lymph nodes

pMl Distant metastasis histologically confirmed

pMX Distant metastasis cannot be assessed due to a lack of pathological examination

The aforementioned classifications are tailored to ERMS, ARMS, andRMS-NOS as they
arise in children. They can, however, be adopted for the corresponding adult RMS as
well, as these are usually treated in the same way as RMS in children are.

Adult, non-pediatric PRMS are classified in accordance with the TNM classifica-
tion system for malignant tumors or STS. Accordingly, adult uterine PRMS should be
classified using this system, not least because they are subject to different treatment
strategies than their pediatric counterparts (34, 91). The attending pathologist should
always inform the clinician of which classification system is being adhered to.
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Tab. 3.1.5: Correlation of IRS groups and postoperative TNM stage.

IRS Group Definition pTNM

I Tumor completely resected both grossly and microscopically

IA Tumor confined to the organ/site of origin pTl

IB Tumor with infiltration of/extension beyond the site/organ of origin pT2

II Microscopic residual disease in tumors subjected to complete gross resection pT3a

IIA No lymph node involvement

IIB Lymph nodes involved but resected

III Microscopic residual disease in tumors subjected to complete gross resection,
lymph nodes involved but not resected

pT3a

Gross residual disease following resection or only biopsy pT3b

Malignant effusion (e.g. ascites, pleural effusion) pT3c

IV Distant metastasis or involvement of non-regional lymph nodes pT4

Tab. 3.1.6: Soft Tissue Sarcoma Committee of the Children’s Oncology Group: rhabdomyosarcoma
risk group classification.

Risk group Histologic subtype Clinical stage IRS group

Low risk Embryonal 1 I, II, III

Embryonal 2, 3 I, II

Intermediate risk Embryonal 2, 3 III

Alveolar 1, 2, 3 I, II, III

High risk Embryonal or alveolar 4 IV

An ARMS must consist of > 50% alveolar components. If the alveolar component is ≤ 50%, then the
tumor is classified as ERMS. Pretreatment stages 2 and 3 do not apply to RMS of the female genital
tract. Only ERMS fall within the intermediate risk group. RMS-NOS should be classified as
intermediate risk. PRMS are not included in this risk group classification. Instead, the risk and
treatment strategies for undifferentiated STS apply to PRMS.

Uterine rhabdomyosarcomas are heterologous malignant mesenchymal tumors showing evidence
of skeletal muscle differentiation. Seventy-three percent of rhabdomyosarcomas of the adult fe-
male genital tract are embryonal, 13% are alveolar, 13% are pleomorphic, and 20% are rhab-
domyosarcomas NOS. Fifty-three percent are primarily localized in the cervix, 20% in the uterine
corpus, 13% in the vulva, 7% in the fallopian tube, and 7% in the ovaries. Cervical and corporal
tumors occur at a ratio of 4:1. Uterine rhabdomyosarcomas are usually embryonal or pleomor-
phic tumors. Different systems for pretreatment, posttreatment and risk classification exist for
rhabdomyosarcomas, all of which are derived from experiences with childhood tumors. The “In-
tergroup Rhabdomyosarcoma Study Group (IRSG) clinical group classification system” is the most
prominent.
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3.1.2 Macroscopic and microscopic features

The mean diameter of all RMS of the adult female genital tract is 3.4 cm (0.8–6 cm)
(41). Among 9 cases of ERMS and ARMS in the DKSM material database, said mean
diameter was 5.2 cm (2.5–9 cm) (65).

ERMS usually present as polypoid tumors originating in the cervix or the cavity of
theuterus.However, like PRMS, they candevelop aspolypoid submucosal, completely
intracavitary or intramural tumors and can prolapse from/via the cervix and protrude
into the vagina (127). The botryoid subtype,which is themost common formof cervical
ERMS, is submucosal, completely covered by the local epithelium, and has a polypoid
gross appearancewith typical grape-like structures (Fig. 3.1.1 (A)). Inmany cases, such
tumors have a smooth, glistening, hyaline macroscopic appearance, sometimes with
grossly visible focal hemorrhages (27, 57, 110).

In the DKSMmaterials, 50% of ERMS and ARMSwere described as soft or decom-
posing, 25% were necrotic, and 37% exhibited hemorrhages (65).

PRMS can also develop well-circumscribed tumors with a pseudo-capsule. The
cut surface appears fleshy and soft, commonly with visible macroscopic hemorrhages
and necroses. PRMS are of a white to gray color in most cases (38, 98, 99). Uterine
PRMS have a mean diameter of 8.8 cm (39).

ERMS tumor cells are predominantly small, undifferentiated round cellswithmin-
imal cytoplasm and hyperchromatic nuclei. Strap cells with eosinophilic cytoplasm
and cross-striations are also common (Fig. 3.1.1 (B)).

The botryoid variant, as a special growth form, is located directly beneath the
mucous membranes or epithelium, and typically exhibits varying hypercellular and
hypocellular sections. The characteristic hypercellular sections develop from cellu-
lar condensation of primitive small blue cells beneath epithelial surfaces (cambium
layer) or around trapped endometrial glands. They can also form islands or enclaves
within hypocellular areas (72). These hypocellular areas develop on the basis of an
edematous or myxoid matrix. These characteristics can be found in almost all botry-
oidERMSof the cervix and the corpus (72). Aggregations of immature chondrocytes are
often present and are usually located in close proximity to the hypercellular sections
of the tumor (72, 86, 98, 131). Histologically differentiating the common, non-polypoid
ERMSwith varying degrees of cellularity in combination with an edematous andmyx-
oid matrix from the botryoid variant is particularly challenging.

The spindle cell variant of ERMS only exceptionally occurs in the uterus. Be-
sides focal botryoid RMS components and a myxoid matrix, this variant exhibits an
ample predominance of immature bundled spindle cells, some of which have light
eosinophilic cytoplasm and cross-striations (79).

In ARMS, primitive, usually round (but sometimes polygonal) mononuclear or
multinuclear cells predominate. In most cases, they are arranged in a pseudoalveo-
lar pattern or in the form of “nests” that are separated from one another by delicate
strands/cords of connective tissue. The loosely connected cells contain differing levels
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(A)

(B) (C)

Fig. 3.1.1: (A) uterine botryoid embryonal rhabdomyosarcoma in a 42-year-old woman. The polypoid,
visibly grape-like tumor has prolapsed/protrudes from the cervix; extensive intramural growth is
already clearly outwardly visible; (B), (C) identical case; (B) Microscopically, besides giant cells,
HE staining also clearly reveals the cross-striations in the rhabdomyogenic cells; (C) Ki-67 staining
serves to visualize the ample proliferations.

of eosinophilic cytoplasm and hyperchromatic nuclei. The densely packed small tu-
mor cells generate the appearance that is usually typically exhibited by “small round
blue cell tumors”. Solid sections without alveolar structures can be present that usu-
ally exhibit ample mitotic activity (45). In contrast to ERMS, the cells are generally
larger and have round nuclei. Furthermore, multinuclear cells are common and cross-
striations are visible in the majority of cases. The presence of light eosinophilic cyto-
plasm in the roundcells is regardedas an important diagnostic pointer (132). Epithelial
markers can occasionally be positive in ARMS (97). However, overall, differentiating
between the prognosticallymore favorable ERMSand themore aggressiveARMS is not
a simple task. Molecular-pathological verification of underlying genetic PAX/FKHR
gene fusions is regarded as the gold standard for reaching an accurate diagnosis.

RMS-NOS are difficult to classify, both clinically and prognostically. They essen-
tially reflect a group of neoplasms forwhich pathologists have only limited experience
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in terms of classification. It needs to be noted that RMS-NOS do not constitute an inde-
pendent or separate entity of neoplasm.While such lesions can be diagnosed as RMS,
pinpointing a specific subtype is not possible. Classification as RMS-NOS is usually
the result of insufficient tissue being yielded from biopsy in combination with crush-
ingphenomena.Biopsy shouldbe repeated in suchcaseswherepossible. If a definitive
diagnosis cannot be reached, then prognosis, risk group, and treatment should all be
guided by the overall clinical situation (localization, patient’s age, tumor size, LN in-
volvement, resection/margin status). It cannot be entirely ruled out that, at least in
older statistical sources, tumors that were diagnosed as RMS-NOS were in fact LMS or
malignant fibrous histiocytomas (today: pleomorphic sarcomas NOS) (116).

PRMSexhibit amix of highly atypical spindle-shaped, round, andpolygonal rhab-
domyoblasts. Some cells contain light eosinophilic cytoplasmwith off-centered nuclei
and form poorly defined, loosely connected cell clusters. Giant cells are common, and
strap cells can also be present. Overall, the cells are larger than those found in the em-
bryonal variant (38, 99). Besides the typical microscopic/histological characteristics,
PRMS have also been found to contain osteoclast-like giant cells as well as myxoid
stroma on occasion. Cytoplasmic cross-striations are only rarely identified (38). A re-
liable and definitive diagnosis can usually only be reached following immunohisto-
chemical examinations. Hemorrhages are common and occur in all variants of RMS.

The Ki-67 index is clearly elevated in the hypercellular sections of ERMS in par-
ticular (Fig. 3.1.1 (C)). Practically all variants of RMS positively express skeletal muscle
markers myogenin, myoglobin, and myoD1 (38, 45, 79). MyoD1 antibodies are very
early markers for rhabdomyogenic differentiation and can be identified in practically
all forms of RMS. The nuclei express the proteins myogenin and myoD1, both of
which are usually not traceable in either normal cross-striatedmuscle cells or in other
STS (15, 23). Myogenin, the most important marker in the context of pathologico-
anatomical diagnostics, is a transcription factor for rhabdomyogenic differentiation.
Accordingly, it can occasionally also be expressed in regenerating skeletal muscle.
Similar to myoD1, myogenin is particularly relevant for tissue differentiation in the
embryonic phase. Myogenin expression is thus elevated in immature RMS and RMS
with low differentiation in particular, for example ARMS. In contrast, myosin and
myoglobin only come to be expressed in the later stages of myogenic differentiation.
Up to 96% of RMS also test positive for desmin and muscle-specific actin (15, 23, 72).
In contrast to the other aforementioned markers, both desmin and muscle-specific
actin are not monospecific to RMS.

Immunohistochemical testing also facilitates the differentiation between ERMS
and ARMS. While ARMS exhibit diffuse and ample myogenin and myoD1 staining,
ERMS and RMS-NOS show a significantly weaker, usually focal reaction (88, 107).
Notwithstanding, identifying translocations in ARMS is deemed important, in par-
ticular in cases in which precise subgroup typification is gene-fusion dependent. For
more detail pertaining to further differentiation and differing fusion gene expressions,
reference should be had to the specialist pathologico-anatomical literature (132).
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Themajority of PRMS also express calponin and CD56. Undifferentiated tumors of
different histogenesis (e.g. sarcomatoid carcinomas) canusually be easily immunohis-
tochemically discerned, since PRMS generally do not express cytokeratins and other
similar markers (38). Accurately differentiating PRMS from high-grade LMS is both
highly important and not always straightforward. Besides the common absence of
SMA in PRMS (72), another method that can be helpful in this regard is assessing
the presence of myogenin or myoD1 and the absence of caldesmon, the best leimyo-
genic marker of tumor cells. Extensive dedifferentiation in RMS can lead to a loss of
myogenin and myoD1 expression. By definition, these markers are never expressed in
undifferentiated sarcomas (88).

ERMS only focally express ER and PGR, and this only in 25% and 12.5% of cases,
respectively (72).

Rhabdomyosarcomas can be histologically differentiated into embryonal, alveolar, pleomorphic
rhabdomyosarcomas, as well as rhabdomyosarcomas NOS. Embryonal rhabdomyosarcomas in-
clude the botryoid and spindle cell subtypes. All of these tumor types exhibit rhabdomyogenic dif-
ferentiation and express the skeletal muscle markers myogenin, myosin, myoglobin, and myoD1.
Myogenin and myoD1 can be found neither in normal cross-striated muscle cells, nor in other soft
tissue sarcomas.

3.1.3 Clinical presentation, diagnostics, screening

Postmenopausal bleeding, or AUB in form of prolonged and heavy and intermenstrual
bleedings in premenopausal women, are the most important symptoms. Potentially
malodorous vaginal discharge can also occur. In the majority of cases, ERMS of the
cervix and the corpus present as cervical, occasionally endometrial polyps (46, 72,
127). These polypoid tumors can grow and extend all the way to the introitus vagi-
nae. They range in size from 2 to 9.5 cm, and some tumors are pedunculated (27, 57).
Due to their size, they can occasionally lead to or be associated with uterine inversion
(13). What is rather striking about these tumors is their predominantly smooth surface
(84). Botryoid ERMS polyps usually have a grape-like appearance, but can also bear
resemblance to common mucosal polyps.

If technically feasible, primary extirpation with wide clear margins is the gener-
ally recommended diagnostic method of choice (cf. RMS of the vulva and the vagina).
Histological diagnosis of cervical RMS is reached via tumor extirpationwithwide clear
margins or, if this course of action is not feasible or possible, via standalone biopsy.
RMS of the corpus are usually incidental findings made during or following curet-
tage performed in response to AUB. PRMS, in particular, are not rarely intramurally
located and can thus often not be diagnosed as such via curettage. Sometimes the
tissue specimens gathered via curettage only reveal necroses (127). In the DKSMmate-
rial database, curettage was performed on 7 of 8 uterine RMS because of AUB, and
in five of those cases an RMS was actually diagnosed. Thirty-eight percent of RMS
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were incidentally diagnosed as such postoperatively (65). When clinical examination
and sonography reveal suspicious intramural findings, the same approach should be
adopted as applies to LMS (Vol. 1, Chapter 2). A diagnostic flowchart is discussed in de-
tail in the chapter on prevention of inadequate sarcoma operations (Vol. 1, Chapter 6).
For cases that are highly suspicious, both clinically and in terms of their imaging char-
acteristics, THEwithout injuring the uterus is themethod of choice forwomenwho are
postmenopausal or who have no desire for (further) reproduction. In unclear cases,
in cases in which patients wish to preserve their reproductive capacity, as well as in
cases in which patients reject THE for other reasons, performing ultrasound-guided
transcervical punch biopsy with an 18 or 16 (1.2–1.6mm) gauge needle is indicated,
if the results yielded from curettage are deemed unsuspicious (cf. Vol. 1, Chapter 6).
The PDQ Guidelines and study protocols are in favor of the aforementioned measures
(35, 91).

CA-125 can be elevated inARMSandPRMS (56, 98). Analogous to LMS, accounts of
elevatedLDH levels have alsobeendescribed in adult uterinePRMS (129) andpediatric
ARMS (87). In both instances, the LDH values correlated with extent of disease.

When an RMS is either suspected or has been diagnosed as such, the next neces-
sary step is to perform imaging diagnostic procedures for pretreatment staging, aswell
as for assessing LN status in ERMS and ARMS in particular (91). The imagingmethods
applied should at the very least include thoracic CT. PET-CT is recommended in cases
inwhich difficulties are encountered in assessing LN status via other imaging diagnos-
tic procedures (40, 118, 121). PET-CT is also said to improve prognostic accuracy. The
identification of positive LN involvement and of distant metastasis as well as a high
SUV (SUVmax/SUVliver > 4.5) in PET-CT are relevant prognostic factors (7). Where pos-
sible, LN that appear abnormal, either clinically or in imaging diagnostic procedures,
should be biopsied (cf. primary surgery) (32).

There are no particular screening methods for rare RMS. Since cervical ERMS de-
velop beneath the mucous membranes, cytological swabs will only very rarely yield
positive results. There is one account in which cells were found in the swab taken
from a patient with polypoid intracaval uterine ERMS that could at the very least be
interpreted as constituting sarcoma cells (127).

Additional or postmenopausal bleeding are the most important symptoms of uterine rhab-
domyosarcomas. Embryonal RMS of the cervix and the corpus clinically present as “polyps” in
the majority of cases. Diagnosis is reached on the basis of biopsy, curettage or – for cervical
RMS – via resection with wide clear margins, where deemed technically feasible. Where the
diagnosis is clear, imaging diagnostics using CT or MRI are necessary for pretreatment staging
and for assessing lymph node status.
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3.1.4 Imaging

There is only very little literature on the imaging characteristics of genital RMS. Re-
sults from sonography, CT, and MRI are all highly unspecific and do not allow safe or
accurate distinctions to be made from other types of pure genital sarcoma.

In sonography, RMS exhibit heterogeneous echoicity with hyperechoic and hy-
poechoic regions as well as anechoic sections that most likely correspond to necroses
(52). The boundaries between the different echogenicities are either washy or sharp/
clear with bizarre structures overall (Fig. 3.1.2 (A), (B)). The aforementioned charac-
teristics, while not specific to RMS, give rise to suspect the presence of a malignant
mesenchymal tumor and are not shown by regular LM in sonography.

(A)

(B) (C) (D)

Fig. 3.1.2: (A) vaginal sonography of the rhabdomyosarcomas depicted in Fig. 3.1.1. The tumor has
heterogeneous echogenicity with sometimes diffuse, sometimes irregular bizarre margins between
the regions of different echogenicity; (B) embryonal uterine rhabdomyosarcoma with a diameter of
13 × 10 cm and positive lymph node involvement in a 19-year-old woman. The heterogeneous and
inhomogeneous echogenicity with diffuse boundaries/margins between the areas of different
echogenicity is striking; (C), (D) color Doppler sonography shows that the anechoic voids in (C) in
part correspond to vessels and serve to evidence the tumor’s massive degree of central vascularity.

CT reveals a heterogeneous tumor that is isodense to soft tissue, and that shows a
strong heterogeneous enhancement in CECT (52, 57). While these characteristics are
common in soft tissue sarcomas, they do not allow a specific diagnosis as RMS to be
reached (Fig. 3.1.3 (A), (B)).
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(A) (B)

Fig. 3.1.3: Botryoid embryonal rhabdomyosarcoma from Fig. 3.1.1. (A), (B) axial (A) and sagittal (B)
abdominal CECT in the portal venous phase show a clearly enlarged uterus (13 × 14 × 20 cm) (bold
arrows) with polypoid, solid and necrotic tumor components. The hyperdense border area resem-
bles viable tumor components. The central hypodense area corresponds to necrotic sections (stars)
resulting from rapid growth. The tumor appears to be clearly delineated from its surroundings (bold
arrows).

The air bubbles that seem to occur quite frequently (Fig. 3.1.4 (A)) apparently consti-
tute small air entrapments that are predominantly located at themargins of the tumor
between the macroscopically polypoid or grape-like (botryoid) structures.

T2WMRI shows high or intermediate SI. In intermediate SI, numerous pockets of
hyperintensity are visible. In ERMS, multiple narrow hypointense septa can be visi-
ble within the tumor that confer a marbled appearance and that occasionally serve
to visualize the tumor’s botryoid structures. The ample hemorrhages are also visible
in MRI. RMS have low SI in T1W. Strong heterogeneous enhancement is recognizable
in T1WC images, though the necroses that are often present show no enhancement
(52, 109, 127). These characteristics combined with a polypoid clinical appearance are
at the very least suggestive of RMS. Advanced cervical carcinomas can be rather easily
differentiated from advanced cervical RMS in MRI in particular – while cervical carci-
noma usually exhibits infiltration of/extension to the vaginal wall, RMS, in contrast,
only cause the vaginal wall to distend (Fig. 3.1.4 (A), (B)).

In light of the fact that these tumors exhibit early spread/growth, MRI or CT of the
pelvis/abdomen and a CT scan of the lung are indicated as means for primary stag-
ing, assessing LN status, and determining optimal treatment (30). For RMS in adults,
PET-CT can be considered to securely and reliably assess LN status and to detect un-
usually localized metastases. For uterine RMS at least, the reasonability of PET-CT
is indeed questionable, not least because such tumors should be subjected to THE
in combination with selective LNE of intraoperatively suspicious (!) LN (cf. primary
surgery). For PRMS, both clinically and therapeutically, performing an LNE has yet to
be proven beneficial, so that the respective diagnostic procedures become redundant
for this tumor variant. Notwithstanding, there have been considerations as towhether
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(A) (B)

Fig. 3.1.4: Comparison between a cervical botryoid rhabdomyosarcoma (A) in a 54-year-old patient,
and a cervical carcinoma (B) in a 50-year-old patient; (A) abdominal sagittal CECT shows the signifi-
cant degree to which the rhabdomyosarcoma has distended the vagina (bold arrows), further some
air bubbles are visible within the tumor; (B) In contrast, sagittal T1 weighted MRI with i.v. administra-
tion of contrast agent plus fat suppression reveals no vaginal distension by the tumor (open arrows).
Due to superior local resolution and soft tissue contrast compared to CT, MRI allows for more precise
local staging. Here, infiltration of the posterior fornix and a drop metastasis on the anterior vaginal
wall in the lower third of the vagina (star) are visible.

diagnostic selective LNE could be replaced by a PET-CT examination (43). However,
PET-CT should be performed in cases in which there is the suspicion of bone or bone
marrow involvement (32, 40).

The imaging characteristics of rhabdomyosarcomas are nonspecific and correspond to those of
other soft tissue sarcomas. Sonography reveals a heterogeneous echogenicity with hyper- and
hypoechoic areas, as well as anechoic sections. CT shows a tumor that is isodense to soft tissue
that usually contains clearly discernible necroses. Rhabdomyosarcomas have high or intermediate
signal intensity in T2W MRI. Signal intensity is low in T1W. PET-CT is recommended where imaging
diagnostic procedures fail to provide a reliable assessment of lymph node status.

3.1.5 Differential diagnostics

On occasion, polypoid vaginal and cervical RMS can be difficult to macroscopically
discern from common mucous membrane polyps. There are even known cases of mi-
croscopic misdiagnoses (84). An RMSmust always be considered a plausible possibil-
ity in child and adolescent patients.

CS and AS, which occur much more frequently than RMS, are the most important
histological DD for uterine RMS. In AS with stromal overgrowth, the epithelial com-
ponent may only be focally present, which in turn increases the likelihood that it is
missed/overlooked and subsequently not diagnosed in biopsy and curettage speci-
mens. On the other hand, an ERMS with trapped endometrial glands may be difficult
to discern fromanASwith anRMS component. ERMSalso often exhibit similar growth
patterns (botryoid, phylloid) to AS and often also show cellular condensation (cam-
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bium layer in ERMS, “cuffing” in AS) at the margins to epithelial structures (cf. Chap-
ter 6). DD is further compounded by the fact that the RMS-specific markers myogenin
and myoD1 are also expressed in the rhabdomyogenic components of CS, AS, and oc-
casionally LG-ESS. Myogenin and myoD1 expression in these tumor types is a typical
differential diagnostic pitfall. Strong ER and PGR expression are rather suggestive of
ASand serve to reduce the likelihoodof anRMS (72). Therefore, everyuterineRMS, and
especially PRMS, must be rigorously subjected to extensive tissue and immunohisto-
chemical examinations (cytokeratin markers) with a view to assessing the presence
or absence of epithelial components. This is because a CS with a heterologous PRMS
component will always bemore likely than a pure PRMS until there is proof to the con-
trary, especially in postmenopausal women. This notwithstanding, there are cases in
whicha reliable differentiationbetweenanASwithSObyanRMS (cf. AS) andanERMS
is not possible (72). Spindle celled RMS can easily be mistaken for LMS. However, to
date only two cases of spindle cell RMS arising in adult women (28 and 76 years old)
have been described in the literature (63). Without immunohistochemical analyses,
an ERMS could also be misdiagnosed as myxoid LMS or myxoid components of an
LG-ESS (41). Misdiagnoses in the opposite direction are also possible.

PRMS can bear close resemblance to pleomorphic LMS. However, in contrast to
RMS, LMS are almost always primarily localized within the uterine wall. Both of these
tumor types express desmin. Myogenin, by contrast, is only expressed in PRMS, and
caldesmon is almost only expressed in LMS.Another difference is that LMScells donot
exhibit any cross-striation. While UUS can also bear resemblance to RMS, the former
can be reliably excluded from consideration on the basis of its lack of expression of
myogenicmarkers. Undifferentiated carcinomas can also bemicroscopically similar to
PRMS, but compared to the latter, they express cytokeratins but nomyogenicmarkers.

Cervical or corporal polyps are the most important clinical differential diagnostic options for uter-
ine rhabdomyosarcomas. Histological differentiation from carcinosarcomas and adenosarcomas
with sarcomatous overgrowth can be extremely challenging. Pleomorphic rhabdomyosarcomas
bear close microscopic resemblance to pleomorphic leiomyosarcomas and undifferentiated uter-
ine sarcomas. Exclusion of these options occurs on the basis of specific skeletal and smooth mus-
cle markers.

3.1.6 Course, prognosis

The data pertaining to the prognosis of RMS largely come from studies focusing on
pediatric RMS. However, they have often also included adolescent and adult women.
The majority of these studies have focused on ERMS and ARMS. Childhood and adult
PRMS and RMS-NOS have only been the subject of relatively few studies.

A recent SEER analysis (128) of RMS (ERMS, ARMS, PRMS, RMS-NOS) in patients
aged up to 19 years revealed 5-year and 10-year OS of 64.5% and 61.8%, respec-
tively, for the entire cohort. Five-year OS continuously worsened as tumor diameter
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increased – tumors with a diameter of 0–4 cm had a 5-year OS of 79.5% that dropped
to 61.6% for tumor diameters of 5–9 cm, and to only 45.9% for tumor diameters
≥ 10 cm. Likewise, prognosis worsened as patient age increased. Children aged 0–4
had a 5-year OS of 71.3%, while for adolescents aged 15–19 the figure was only 47.9%.
ERMS have a more favorable 5-year OS compared to ARMS (73.5 vs. 46.3%). Localized
tumors, regionally spread RMS, and patients with distant metastatic disease had 5-
year OS of 84.0%, 72.4%, and 35.7%, respectively. RMS in favorable locations had
a significantly better prognosis than such at unfavorable sites (cf. Tab. 3.1.1). The
same also applies to the comparison of whether resection was or was not performed.
Patients who underwent RT had better 5-year OS than patients who did not (65.6%
vs. 62.7%), though the difference was only of weak statistical significance. A useful
nomogram for assessing 5-year and 10-year OS has been published (128) that was
developed on the basis of these SEER data as well as on the findings from the IRSG
(102). It must be noted that said nomogram only refers to RMS in women aged ≤ 19.
RMS in older women are said to have a clearly less favorable prognosis. In one study,
RMS in patients aged > 50 years (all variants and types, 33% in urogenital sites)
were associated with a significantly poorer DFS and OS than in younger patients (31).
These findingsnotwithstanding, the aforementionednomogramand the SEERdata on
which it is largely based nonetheless provide good leads for prognostically assessing
adult patients. A further SEER analysis (116) compared adult RMS (> 19 years, n = 1,071)
to childhood and adolescent RMS (≤ 19 years, n = 1,529) for both genders.With a 5-year
OS of 27%, adult RMS were statistically associated with significantly poorer survival
compared to non-adult RMS (61%). More specifically, pediatric tumors of all stages
and all RMS variants and subvariants had a better prognosis. Regionally advanced
tumors and the presence of distant metastasis were much more frequent in the adult
cohort. A comparison was not possible for PRMS as these occurred too rarely in the
children/adolescent group.

In a current study on adult RMS of all variants and sites, uponmultivariate analy-
sis, only risk group (low vs. high) and primary localization (favorable vs. unfavorable)
remained as significant factors pertaining to OS (47). Even in IRS group IV, favorable
primary localizations have a far better prognosis than those in unfavorable primary
sites (20). According to further sources (24, 58, 81), the following constitute favorable
prognostic factors for all RMS: absence of distant metastasis, urogenital localization
(without bladder and prostate), localized tumor subjected to complete surgical resec-
tion at primary diagnosis, ERMS or botryoid histology, tumor size < 5 cm, and patient
age > 1 and < 10 years.

Eighty-six percent of all genital RMS in adult women present as IRSG group I–III
at the time of initial diagnosis (41). Roughly 82% of patients with cervical RMS had
disease classified as IRSG group I (69). Ten percent of adult women with uterine and
vaginal RMS had developed distant metastasis at the time of primary diagnosis (28).
All childhood urogenital RMS in IRSG groups I/II had a better 3-year DFS than those
in IRSG group III (83% and 86% versus 73%). ERMS, ARMS, undifferentiated RMS,
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and RMS-NOS had respective 3-year DFS of 83%, 66%, 55% and 66% (22). Applying
postoperative CHT to children with RMS of all types yielded an overall 3-year DFS of
77% and a 3-year OS of 86% (22).

Genital ERMS without distant metastasis all fall within the low-risk group, while
respective ARMS are classified as “intermediate risk” (Tab. 3.1.6). All ERMS and ARMS
that are accompanied by primary distant metastatic disease belong in the high-risk
group. PRMS are not included in the table.

Disease-free OS for childhood ERMS and ARMS depends on the respective risk-
group to which they are allocated. Patients at low risk have an estimated 3-year PFS
rate of 88%, while those at intermediate risk have rates between 55–76%. For high-
risk patients, the estimated 3-year PFS rate is at < 30%. It must be generally assumed
that adults have less favorable rates by comparison (32).

The LN are involved in 22% of all patients with histological RMS variants of all
types at favorable sites/localizations. Among ARMS and ERMS of all localizations, the
LN were positive in 45% and 43% of cases, respectively. In the same study, the LN
were only involved in 10% of PRMS cases (108). These data serve to underline the
clinical data that suggest that PRMS are more closely related to STS than to ERMS and
ARMS. ARMS with LN positivity have a significantly poorer prognosis than such with
N0 status (5-year disease-free OS of 43% vs. 73%). Their prognosis resembles that of
cases in which there is just one isolated distant metastatic tumor.

For ERMS, whether the LN are positive or negative is of no prognostic influence,
which stands in stark contrast to ARMS. However, the presence of just one solitary
distant metastatic tumor already significantly impacts negatively on prognosis (108).

Positive LN are detected in 18% of all patients with all variants of cervical RMS,
which is significantly higher than the rates for both LMS (0%) and AS (2.9%) (6). In
contrast, no positive LN were found – neither clinically, nor intraoperatively or via
imaging diagnostics – in any of the patients with cervical ERMS and PRMS covered in
two further studies (2, 69).

Interestingly, in a study covering all variants of vaginal and uterine RMS, the LN
were both pathologico-anatomically and clinically free of disease (108). Yet another
study revealed that the LNwere affected in 27%of uterine RMS in children and adoles-
cents (≤ 20 years). Of the 6 uterine ERMS in theDKSMmaterial database, 2 had positive
LN (33.3%), while the one ARMS in the database showed no LN involvement (65). No
definitive conclusions can be drawn from the LN status of uterine RMS, neither from
a prognostic nor from a therapeutic perspective, because the data that are currently
available, when taken together, are inconsistent, conflicting, and stem from too small
a number of studies (69).

At least for under 21-year-olds, it canbe said that genital RMShave abetter progno-
sis than such at other sites (22, 78). RMSof all variants, types, and sites in adultwomen
have a median DFS of 9mo (1–24mo), a 2-year DFS of 15%, and a 5-year disease-
specific OS of only 29% (41). This outstandingly poor prognosis for RMS in adults
stands in sharp contrast to the 5-year OS rate among children with gynecologic RMS
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(2, 75). Youngwomenover 20 already have a noticeably poorer prognosis than younger
women (53). Regarding these age-specific prognostic differences, it is assumed that
childhood RMS and RMS in adults are biologically different tumors, an assumption
that is somewhat reflected in the different histological variants (PRMS common in
adult women!). For instance, adult RMS behave similarly to other STS in that they
show a poor response to CHT (53), which apparently is connected with an elevated
level of chemoresistancy in adult tumors (66). It is indeed so that expression of the
“multidrug resistance proteins” in adult ERMS and PRMS becomes stronger as patient
age increases. By contrast, ARMS showed no increased levels of expression of these
proteins despite exhibiting poor chemoreactivity (66). However, it has been assumed
that RMS in adults have not been treated with modern CHT regimens with the same
frequencyandconsistency as childhoodRMS (42). A small study coveringonly cervical
RMS revealed no influence of patient age on prognosis (69).

Five-year OS for all stage I cervical sarcomas lies between 80% and 67%, while
the rates for stages II and III are 42% and 20%, respectively, and 33% resp. 11% for
stages IVA and IVB (6). Cervical RMSdonot have a significantly less favorable DFS and
OS compared to all other cervical (!) sarcoma types. However, higher stages of disease
are indeed associated with poorer prognostic data (6).

ERMS of all sites in female patients aged ≤ 19 years have a 5-year OS of 69% (116).
For genital ERMS in girls and women aged up to 21 years, 5-year DFS and OS are 52%
and 92%, respectively (105). Cervical RMS, which are in fact ERMS in the vast major-
ity of cases, are considered to have a relatively promising prognosis (72), with a DFS
that is considerably and an OS that is by trend longer than for RMS localized at other
genital (!) sites (41). Deceased patients died within 1–96mo (median 8mo) (72). At a
median follow-up of 23mo, only 27% of patients with cervical ERMS had local recur-
rence without distant metastasis (69). According to another source, the prognosis for
cervical RMS is considerably poorer than for patientswith vaginal RMS (55). The latter,
however, do not occur in adult women, so that a comparison or transfer of these data
to patients beyond childhood is essentially not possible. Overall, ERMS is deemed a
favorable histological finding.

In one study, ARMS of all sites in girls and young women aged ≤ 19 years had
a 5-year OS of 47% (116). Cervical ARMS are only rarely encountered (93) and are
deemed to have a poorer prognosis than ERMS do (2). According to one source, ARMS
that express the PAX3-FKHR fusion gene apparently have a less favorable prognosis
than tumors in which the PAX7-FKHR fusion gene is found (114). In further studies,
the observation has beenmade that non-metastatic, PAX3/F0X01 positive ARMS have
a significantly poorer course compared to ARMS patients whose tumors test positive
for PAX7/FOX01 expression. As already stated above, it is thus recommended that fu-
sion gene status be taken into account in risk assessments for ARMS patients. The
prognostic behavior of ARMS is said to resemble that of ERMS, according to some
sources (83, 125), a finding that was not mirrored in the results from another study
(115). Overall, ARMS is regarded as an unfavorable histological finding (20).
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Independent fromwhether they are classified as favorable or unfavorable histolo-
gies but depending on age, both ERMS and ARMS are said to exhibit good chemore-
activity.

PRMS have the worst prognosis. PRMS of all sites have a 5-year OS of 47% in pa-
tients aged ≤ 19 years, while the rate for adults accounts for 53.4% (42). Prognosis for
adult PRMS is in fact even worse than for adult ARMS (116). Eighty-six percent of all
adult PRMS already exceed 5 cm in their widest dimension at the time of primary pre-
sentation (Fig. 3.1.5) (42).

Fifty-nine percent of 27womenalreadyhad extrauterine dissemination at the time
of initial presentation. Only 19.2% of women remained recurrence-free during follow-
up. Seventy-three percent had deceased, of whom 53% had died within 6.5mo. Dis-
ease stage, and whether disease was confined to the uterus or had spread beyond
the uterus, had no impact on overall survival in the observed sample (39). ARMS and

Fig. 3.1.5: 64-year-old patient with pleomorphic rhabdomyosarcoma of the uterus. Axial and coronal
abdominal CT in the portal venous phase (top and bottom left) reveal a knotty, nodulated tumor,
with inhomogeneous contrast agent enhancement (arrows), that originates from the uterus and
that extends far into the vagina (8 × 9× 11 cm); two months later (top and bottom right), the primary
tumor had grown substantially (14 × 11 × 13 cm) and peritoneal metastases could be observed (stars).

 EBSCOhost - printed on 2/11/2023 1:05 AM via . All use subject to https://www.ebsco.com/terms-of-use



3.1 Uterine rhabdomyosarcoma | 83

PRMSgenerally have a poorer prognosis thanERMSand its different variants (2). Over-
all, both clinically and biologically, PRMS apparently more closely resemble high-
grade STS than they do pediatric RMS (42).

All genital rhabdomyosarcomas belong to the group of rhabdomyosarcomas in favorable local-
izations. Generally, localized embryonal rhabdomyosarcomas of the female genital tract have a
promising prognosis, regardless of lymph node and resection status. All patients with alveolar
rhabdomyosarcomas are classified as being at intermediate risk. Pleomorphic rhabdomyosarco-
mas are always deemed high-risk tumors. The presence of distant metastasis is always an unfavor-
able prognostic factor. Lymphnodepositivity and/or positive resectionmargins are further adverse
prognostic factors for non-embryonal rhabdomyosarcomas. For all variants of rhabdomyosarcoma,
a patient age of > 20 years, a tumor diameter ≥ 5 cm, and non-subjection to chemotherapy are fur-
ther negative prognostic variables. Radiation therapy only has an insignificant influence on overall
survival. The prognostic factors pertaining to pleomorphic genital rhabdomyosarcomas are largely
congruent to those of the other types of high-grade genital sarcoma.

3.1.7 Primary surgery

Recommendations differ between the USA and Europe in terms of whether primary re-
section or primary CHT with/without RT should be preferred. One substantial reason
for this lies in the differing assessments of the surgical risks that an R0 resection in-
volves. The primary approach in cases of childhood RMSmust be individually tailored
and planned in close cooperationwith pediatric oncologists. It is strongly advised that
such children be brought into respective studies. Children and adolescents with vagi-
nal RMS (see below) are usually first started on CHT so as to avoid/prevent mutilating
surgical interventions (2). Such cases belong exclusively in the hands of pediatric on-
cologists. Accordingly, more details are not provided here to this end.

In general, ERMS, ARMS, and RMS-NOS should only be subjected to surgical re-
section prior to CHT if such surgery will not result in genital mutilation or severe
reductions in organ functionality, and if complete resection with sufficient surround-
ing tissue (i.e. a sufficiently wide margin of resection) can be achieved. Affected LN
should be subjected to sampling where possible (91). Since adult uterine RMS are
generally surgically accessible, surgery is deemed the first treatment method to be
considered. As is also the case for the other forms and variants of uterine sarcoma, for
uterine RMS, too, the overarching surgical goal is achieving complete resection. Be-
sides tumor size, regional and distant metastasis, and patient age, resection margin
status is regarded as one of the key predictors for the further course of disease in adult
RMS patients (54). The general minimum requirement is a 0.5 cm wide healthy tissue
margin. This recommendation must be adhered to in cases of uterus-sparing surgery.
Reresection is indicated if the primary resection margins were not located sufficiently
far into non-diseased neighboring tissue (91). If R0 margins are achieved via reresec-
tion or if no residual disease can be traced, an RMS can be classified under group I

 EBSCOhost - printed on 2/11/2023 1:05 AM via . All use subject to https://www.ebsco.com/terms-of-use



84 | 3 Rhabdomyosarcoma

under the condition that primary surgery caused no contamination or tumor cell dis-
semination (e.g. morcellation). For RMS of the uterine corpus that are subjected to
THE, the resection/tissuemargins play only a subordinated role, since the entire com-
partment “uterus” is removed anyway in such cases. Morcellation is contraindicated
in all cases. ERMS andARMSof the uterine corpus should be treatedwith primary CHT
when patients wish to preserve fertility. However, adhering to the necessary disease-
free tissuemargin of 0.5 cmwouldbarely bepossible in such cases anyway. Performing
these surgicalmethods anyway couldmakepostoperative RTnecessary that otherwise
might not have been necessary beforehand.

Among the 8 adult uterine ERMS/ARMS in the DKSM material database, 4 were
surgically treated via TAH, 2 via RAH, 1 via LAVH, and 1 via TVH (65). In a further
study (72), 20 ERMS of the cervix and 5 ERMS of the corpus in adult women were
surgically removed via THE, tumor resection, conization or “polypectomies”. There
is no visible evidence to suggest that adopting conservative surgical approaches had
adverse effects on patient prognosis. In an additional survey covering 52 cases of cer-
vical and uterine adult ERMS, for all 10 cases in which the women died, there was no
evidence to suggest that their deaths were connected to the surgical method (tumor
resection, TAH, RAH, LNE) to which they had been subjected. There were 2 deaths
among 12 cases that had been subjected to local resection, and 1 of those 2 patients
who died had not received postoperative CHT.

Overall, from the available data, one can conclude that total THE or organ-sparing
R0 tumor resection can be regarded as adequate methods of surgical treatment in
adult women with ERMS. Accordingly, when there is an urgent desire to preserve fer-
tility and in cases of girls and female adolescents, organ-sparing cervical operations
are indeed possible so long as secure R0 resection margins (0.5 cm disease-free tissue
margin) can be and are achieved. If these conditions cannot be met in cases of RMS in
the cervical region, then primary CHT and radical trachelectomy are further options.
Adopting a conservative surgical approach to treating cervical ERMS is also supported
and reinforced by numerous casuistics (9, 29, 50, 59, 61, 68). In fact, no residual tumor
was traceable in 6 out of 7 patients who underwent “polypectomies” or curettage (72).
In addition, for ERMS of the corpus, an SAH leaving R0 resection margins is another
possible option. There is currently no indication for performing RAH or RVH on pa-
tients with ERMS that are confined to the cervix. Individual case histories have served
to provide no evidence that such procedures are beneficial (110).

Only 4 cases of cervical ARMS have been reported to date. In two cases, the
patients died of disease within a very short period of time despite having undergone
radical HE and subsequent postoperative ERT or CHT (11, 33). The other two patients
(21 and 39 years old) both underwent TAH with BSO. One was subsequently put on
an adjuvant CHT regimen consisting of VAC (vincristine, actinomycin, cyclophos-
phamide) and remained disease-free for 20mo from initial diagnosis (13). In the other
case, the patient underwent both VAC CHT and additional ERT (93), and remained free
of recurrence or relapse for 3 years after initial presentation (end of follow-up period).
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There are no data to suggest that performing a simultaneous BSO offers any ben-
efits for patients with any variant of genital non-ovarian RMS. Doing so could be diffi-
cult to justify given the fact that HR expression is essentially always negative in these
types of neoplasm. However, in Germany, both adnexa are removed in 75%of patients
withuterineRMS (65). If postoperativeRT is planned (see adjuvant therapy) forwomen
whohave undergone organ-preserving cervical surgery andwhodesire to preserve fer-
tility, then the ovaries should be surgically relocated away from the area that is to be
irradiated (91).

To date, there is no evidence that subjecting patients with genital RMS to thera-
peutic systematic (!) pelvic and para-aortic LNE offers any favorable effects in terms
of DFS and OS. Among 6 cases of cervical and uterine ERMS (all IRSG group I) that
were subjected to pelvic and para-aortic LNE, 3 died within one year, while the others
remained recurrence-free for up to 125mo (41). Another study analyzed 11 cases of cer-
vical RMS (10 ERMS, 1 PRMS), 5 of which were found in adult women (86). Conization
was performed in 7 cases, 1 patient underwent a polypectomy, and fourwere subjected
to TAHwith or without BSO. None of the patients underwent an LNE. Only one patient
died of disease during the follow-up period. The extent of surgery to which patients
were subjected appeared to have no influence on survival. According to a furthermeta-
analysis (72), among 26 women with uterine and cervical ERMS who underwent LNE,
there were a total of 6 deaths. In contrast, only 2 of the 12 women who merely un-
derwent tumor resection died. In a further study, among women aged > 40 years with
cervical RMS (all group I), the same number of deaths were registered for womenwho
underwent LNE as among those who did not (4).

Genital RMS generally have a relatively promising prognosis, even when there is
LN involvement (67). Since the available data suggest that performing an LNE per se
has no apparent effect on DFS and OS, there is no indication for subjecting ERMS and
ARMS patients to therapeutic systematic (!) pelvic and para-aortic LNE. Besides, the
para-aortic LN are not regional LN for these tumor variants. According to the German
Guidelines for STS, the practice of performing systematic LNE under the indication of
therapeutically treating LN metastases is deemed obsolete (112).

These data notwithstanding, the extent and mode of adjuvant therapy in cases of
ERMS and ARMS are dependent on LN status (cf. Tab. 3.1.6). Primary classification as
N0orN1 ismadefirst and foremost on thebasis of the results fromclinical and imaging
diagnostic examinations (cf. Tab. 3.1.1). It is, therefore, necessary that imaging diag-
nostic examinations via pelvic CT, MRI, or PET-CT (where applicable) are performed
prior to subjecting ERMS and ARMS to definitive therapeutic intervention. The cur-
rent PDQ recommendation and study protocols (35, 91) explicitly recommend that LN
status be confirmed through LN biopsy or sampling of LN that appear suspicious ei-
ther clinically or in imaging. SLN biopsies should be performed whenever doing so
appears to be possible (35). There is no indication for a systematic LNE. Such interven-
tion can, however, be considered if subsequent RT is contraindicated (35). Positive LN
above/beyond the communis vessels are already classified as distant metastasis.
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Cases in which ERMS or ARMS are incidentally discovered postoperatively should
be referred to imaging diagnostic examinations in order to assess LN status. PET-CT
should be included in unclear cases. Otherwise, performing selective LNE is a sensible
option to opt for. Attentionmust be drawn to the fact that postoperative RT should also
beperformed in such cases inwhich removedLNarehistologically found tobewithout
disease, despite having been classified as “positive” via prior clinical and imaging
diagnostic examination (91).

Nodata or information are available pertaining to endoscopic procedures like TLH
or LAVH without injury to the uterus. The downside of these procedures is that they
do not allow for clinically suspicious LN to be palpated. Therefore, such surgical pro-
cedures must be viewed critically in cases in which no imaging procedures have been
conducted or in which the results from such procedures are unclear.

The approach to be applied in cases of ERMS and ARMS in children, young
women, and women who wish to preserve fertility is described in the subchapter
on primary CHT.

The data situation pertaining to the surgical approach to be adopted for PRMS is
very bleak. In onemetastudy (39) that included 27 PRMS, an LNEwas performed in 10
cases. Of these women, 3 had no recurrence, 2 survived despite recurrence, and 5 died
during the follow-up period. Individual case reports indicate that RAH apparently has
no influence on survival in PRMS patients (96). The same analysis also revealed no
benefits from performing a BSO (39). There is one account of a child with PRMS un-
dergoing a successful “polypectomy” and subsequent CHT (12). However, the results
stemming from this case cannot be transferred or translated to PRMS in adult women.

Current NCCN Guidelines for soft tissue sarcomas envisage that PRMS be treated
like the other forms of uterine sarcoma and STS (92, 112), which categorically excludes
organ-sparing surgical strategies from being opted for PRMS patients. Consequently,
THE without injuring or damaging the uterus is the therapeutic method of choice.
Analogous to the other pure uterine sarcomas and STS, there is no justification for
a systematic LNE. The same also applies to selective LNE, not least because no gen-
erally accepted conclusions pertaining to adjuvant therapy can be drawn from the
results of said procedure. Details are provided in the respective chapters on the other
forms and variants of uterine sarcoma.

In advanced ERMS and ARMS, primary tumor debulking should not be opted for
if it is or becomes clear prior to or during surgery that there will be residual disease
(group III) (91). This recommendation is founded in the fact that there is no evidence
to suggest that such intervention offers more favorable OS compared to biopsy with
subsequent CHT (14). Therefore, for localized cervical ERMS and ARMS in children
and young women, it is sensible to first opt for CHT (62), a strategy that is in line with
the generally preferred approach to treating the genitalia of children.

Subjecting advanced RMS to primary resection is only recommended under the
condition that the tumor appears to be R0 resectable and that injury to vital neighbor-
ing organs and tissue can be ruled out (14, 71). This recommendation only refers to the
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surgical approach for children and cannot generally be carried over to adult patients.
Attention is and should be drawn to the fact that primary debulking, even when post-
operative residual disease would be the consequence (R1/2 situation, group III), is in-
dicated in cases inwhich retroperitoneal or otherwise localized tumors could cause or
already have caused dysfunctions (e.g. intestinal obstruction, ureteral compression)
(14, 91). This can apply to adult womenwith pelvic retroperitoneal or abdominal RMS.
Accordingly, indications for extensive surgical procedures (e.g. bowel resections)must
be addresseddifferently than inpediatric cases inwhichCHTwouldfirst be attempted.
The PDQ recommendations donot even exclude exenterations for adult genital RMS, if
such a procedure appears to be successfully performable in the given case. However, if
there is already distant metastatic disease, tumor debulking is not deemed a sensible
approach (except in acutely threatening situations) (91).

Surgical management of advanced uterine PRMS should be approached analo-
gous to other high-grade uterine sarcomas like LMS and UUS (cf. Vol. 1, Chapters 2
and 5).

Total hysterectomy is the therapeutic method of choice for uterine embryonal and alveolar rhab-
domyosarcomas in adult women. For young women and women who desire to preserve fertility,
organ-sparing operations leaving a 0.5 cm wide disease-free tissue margin are possible. For cervi-
cal tumors, local resections, conizations or even trachelectomies are eligible surgical procedures
in this regard. Tumors in the uterine corpus can be excised via supracervical hysterectomy. Morcel-
lation is contraindicated in any case. Reresection is indicated in cases in which primary resection
fails to achieve the required resection margin status. Performing an ovarectomy is not necessary.
It is generally recommended that lymph nodes that appear suspicious in clinical and imaging diag-
nostic examinations be subjected to selective lymphonodectomy. Said procedure is also important
for the context of planning adequate adjuvant therapy. There is no indication for performing a (ther-
apeutic) systematic pelvic and para-aortic lymphonodectomy. The aforementioned procedure can
be indicated if postoperative radiation therapy is contraindicated and lymph nodes are positive.

Advanced tumors can be subjected to primary cytoreduction if fulfilling the conditions of an R0
resection appears to be possible either intraoperatively or according to the results from imaging
diagnostics. Cytoreductive operations with residual tumor should only be carried out in cases of
jeopardized organ functionality.

Surgicalmanagement of uterine pleomorphic rhabdomyosarcomas shouldbe approachedanal-
ogous to other uterine sarcomas. Hysterectomy without injuring or damaging the uterus is the
therapeutic method of choice.

3.1.8 Adjuvant and additive radio-, chemo- and hormone therapy

Which forms of adjuvant therapy are necessary is guided by the RMS risk groups
(cf. Tabs. 3.1.6 and 3.1.7). In contrast to the other types of genital sarcoma, RT is re-
garded as an important component of the multimodal treatment of childhood ERMS,
ARMS, and RMS-NOS. The current recommendations in this regard almost exclu-
sively refer to pediatric patients. There are currently no standards for adult ERMS and
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ARMS, and there is a lack of adequate studies to this end. Due to the lack of data that
specifically pertain to adult ERMS and ARMS, one can largely draw on studies that
are devoted to childhood sarcomas, not least because women up to the age of 40 who
have ERMS or ARMS should be treated in accordance with the criteria that are in place
for children and adolescents (112).

Postoperative RT is not necessary in cases in which group I ERMS have been fully
resected (78). In contrast, such treatment is indicated for all group I ARMS and RMS-
NOS as well as for all ERMS patients who are LN positive and/or in whom only R1/2
resection margins have been achieved (all group IIA, IIB, IIC, III) (cf. Tab. 3.1.7) (104,
106, 126).

The field of irradiation is generally determined by the extent of disease prior to
surgery or CHT, and includes the regions inwhich affected LNare located.Maintaining
a safetymargin of 2 cm is generally recommended (91, 126). Potentially necessary CHT
should be performed prior to RT. The common dose of irradiation is 1.8 Gy/d 5 d per
week over 5–6 weeks (91), while the cumulative dose should be between 36 and 50Gy.
The total cumulative dose to be administered in an individual case depends on the
extent of residual disease and on LN status (105). During ERT, the administration of
actinomycin D should be suspended when patients are on VAC-CHT (123). In the IRSG
studies, RT was initiated after 6 weeks in group II, and after 12 weeks in group III (2).

RT for patients with cervical and uterine tumors can also take the form of VBT.
Standalone VBT is deemed sufficient for cases of tumors at applicators wall with a
size of < 4 cm, while tumors that exceed these dimensions should be subjected to a
combination of VBT and ERT. This approach serves to keep the rate to which side ef-
fects arise low. Standalone ERT will be performed if VBT is not feasible (73).

To date, there are no adequate studies that specifically refer to the use of adjuvant
CHT in adult uterine RMS. In one meta-analysis covering 52 operated adult cervical
ERMS, 3 out of 5 (60%) patients who received no postoperative treatment whatsoever
died. Two of 4 (50%) women who only underwent postoperative RT died, as did 2
of 8 (25%) patients who were postoperatively treated with RT-CHT. These data allow
the conclusion to be drawn, albeit with caution, that subjecting women with cervical
ERMS to clinical observation or postoperative RT alone constitutes inadequate prac-
tice. Of 25 evaluable cases in which the patient received adjuvant CHT, only 2 (8%)
were deceased during the follow-up period.

One study on a sample of 10 cervical RMS was unable to prove beyond doubt that
adjuvant CHT has a beneficial effect on patient prognosis (69). In another study, 12
of 14 child and adult patients with cervical ERMS remained disease-free following
local resection and VAC-CHT (29). Only very few cases of cervical ARMS have been
adequately described in the literature. In one account, a patient who underwent TAH
plus adjuvant RT and CHT remained disease-free for three years (end of follow-up),
while in another case, a patient who had been subjected to RAH with adjuvant pelvic
ERT plus VAI-CHT relapsed and subsequently succumbed to her disease within 3mo.
However, in the latter case, the parametria and the uterine serosa had already been
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primarily involved. Genital RMS that are already advanced at the time of primary di-
agnosis/presentation appear to have a poor prognosis evenwhen subjected to surgery
and adjuvant CHT (48).

Overall 3-year DFS and 3-year OS for childhood (aged ≤ 19 years) RMS of all types
and variants subjected to postoperative CHT are 77% and 86%, respectively. CHT ef-
fects a more favorable prognosis for patients with tumors in the groups I and II in
particular.

In one study, adult RMS of all sites (!) that were treated with pediatric CHT reg-
imens had a 5-year OS that was superior to that measured for patients who did not
undergo CHT or who received inadequate CHT regimens (60% vs. 40%) (42). Among
16 girls with genital ERMS who received CHT, the 5-year DFS was 52% and 5-year OS
was 92%. Putting patients with RMS of all variants and all genital (!) localizations
on adjuvant CHT regimens thus tends to have beneficial effects on both PFS and OS.
However, the differences are not statistically significant (41). A different study came
to the conclusion that adjuvant CHT does not serve to significantly improve OS in
adult women (53). The disappointing results, despite adequate surgical treatment,
were most likely a result of adjuvant CHT being applied too rarely, the administration
of inadequate CHT regimens, and a relatively large proportion of PRMS in the samples.
However, virtually identical response rates and survival data are achieved when adult
RMS are stratified according to the prognostic factors for pediatric RMS (42).

It is, therefore, insistently recommended that pediatric CHT protocols also be ap-
plied to adult ERMS and ARMS patients (42). Accordingly, all ERMS, ARMS, and RMS-
NOS patients should receive adjuvant CHT. The approach suggested in Tab. 3.1.7 also
corresponds to what is recommended for RMS of the female genital tract (2). The time
period between surgery and adjuvant CHT should not exceed 8 weeks.

For low-risk cases (ERMS group I, IIA), the two-drug VA-regimen is deemed suffi-
cient (Tab. 3.1.7) (105), a regimen that is relatively uncomplicated and that will effect
a reaction in most uterine RMS (cf. therapy proposal). The total time period of CHT

Tab. 3.1.7: Adjuvant/additive chemo- or radiochemotherapy for genital embryonal and alveolar
rhabdomyosarcomas and RMS-NOS (2, 22, 82, 91, 105, 106, 126).

Chemotherapy VA Chemotherapy VAC Plus radiotherapy

ERMS All ARMS/RMS-NOS* All ARMS/RMS-NOS*
Group I, IIA All N1 All N1

All group IIA - III#

VA Vincristine plus actinomycin (abbreviated protocol with reduced cyclophosphamide dose
is possible), VAC Vincristine plus actinomycin plus ifosfamide, * due to their unclear
typification, RMS-NOS should be allocated to ARMS in order to prevent undertreatment (35),
# does not apply to ERMS N0 that have been R0 resected either primarily or following
chemotherapy; radiotherapy can also be omitted in cases of R0 resected N0 ARMS.
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administration is 22 weeks. Collaboration with hemato-oncologists and/or pediatric
oncologists should be categorically sought.

For all other cases (except PRMS), three-drug VAC-CHT in accordance with “Inter-
group Rhabdomyosarcoma Study Protocol IV” is the standard CHT regimen to be ad-
ministered (3, 22, 91). Cyclophosphamide can be replaced with ifosfamide (VAI-CHT).
A combination of vincristine, ifosfamide, and etoposide is deemed equally effective
(22). Alternating VAC with vincristine, topotecan, and cyclophosphamide yielded no
difference in effect (3). The relatively high levels of toxicity, especially in the “three-
drug regimens”, must be borne inmind, and themaximumpermissible dosesmust be
strictly adhered to. CHT was administered over a period of 42 to 45 weeks depending
on protocol, but usually over a 25-week period. More recent data suggest that stage I
group IIB/C ERMS can also be treated under a reduced treatment protocol in which
the cumulative cyclophosphamide dose is reduced from 26.4 to 4.8 g/m2. The study in
question covered patients aged up to 50 years with tumors of all sites (123).

The discussed CHT and CHT-RT regimens are highly toxic and can bear lethal
consequences for the patients subjected to them. Accordingly, they should only be
administered by experienced medicinal oncologists. In contrast to the other types of
uterine sarcoma, additive CHT or CHT-RT is also indicated for cases in which there is
postoperative residual disease (group III) (22).

The few known case studies of PRMS do not allow any definitive conclusions to be
drawn as to the effects that adjuvant CHT and RT have on DFS and OS in patients with
these tumors (96). No impact on survival could be identified in a group of 27 women
with PRMS (38, 39). Among 12 women who received adjuvant CHT, 10 died during the
12mo follow-up period, 1 relapsed, and only 1 remained disease-free. One patient with
uterine PRMS (IRSG group III) who underwent TAHwith BSO and postoperative RT re-
lapsed after 3mo and died of disease within 5mo. In a different, smaller study, 2 of 12
(16%) patients who received adjuvant CHT and 7 of 23 (30%) who did not developed
distant metastasis (42). However, the share of genital PRMS in said study could not be
discerned. Overall, it has yet to be evidenced in valid, reliable scientific studies that
adjuvant CHT has a beneficial effect on DFS and OS in PRMS patients. Furthermore, it
is known that the chemosensitivity of ARMS and PRMS in patients aged > 20 years is
significantly lower than in younger patients and roughly corresponds to that of adult
STS (53). The study comes to the overall conclusion that it remains scientifically un-
proven that CHT has positive prognostic effects on adult ARMS and PRMS, though it
must be borne in mind that the sample of said study did not include any urogenital
RMS.

In light of the fact that PRMS almost exclusively arise in adult women, the poor
prognosis withwhich PRMS are associated, the lack of specific standards, and the fact
that PRMS are predominantly not included in scientific studies, the NCCN Guidelines
for soft tissue sarcomas (92) recommend that treatment strategies be designed in ac-
cordance to the criteria for STS. Against this backdrop, analogous to the other forms
of uterine sarcoma and in contrast to ERMS and ARMS, administering adjuvant CHT
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cannot be regarded as standard practice, not least because adequate studies have yet
to provide evidence that doing so offers any benefits in terms of DFS and OS. There-
fore, the recommendations and guidelines pertaining to uterine LMS orUUS (cf. Vol. 1,
Chapters 2 and 5) can be adhered to in such cases.

Therapy proposal VA-CHT regimen for low-risk embryonal rhabdomyosarcomas

Vincristine 1.5mg/m2 i.v. (max. single dose 2mg) d 1, 8, 15, 22, 3wk interv., tot. 4 cycles +
Actinomycin-D 1.5mg/m2 (max. single dose 2mg) d 1 and 22, 3wk interv., tot. 4 cycles

The highly toxic to life threatening three-drug regimens, especially when combined
with RT, belong in the hands of hemato-oncologists. They are, however, set out in the
(albeit confidential) “CWS-Guidance for risk adapted treatment of soft tissue sarcoma
and soft tissue tumours in children, adolescents, and young adults” of the Cooperative
Weichteilsarkom Studiengruppe (CWS) of the Gesellschaft für Pädiatrische Onkologie
und Hämatologie (GPOH) (Version 1.6. from 12/12/2012; Stuttgart, Germany 2012). If
required, they can be requested from the Studienzentrum: Olgahospital, Klinikum
Stuttgart, Bismarckstraße 8, D-70176 Stuttgart or the responsible hemato-oncologist
or pediatric oncologist and be discussed in lieu of the specific case at hand.

There is no indication for adjuvant or additive HT.

With the exception of definitively R0 resected embryonal rhabdomyosarcomas without lymph
node involvement, postoperative radiotherapy is indicated for all uterine embryonal and alveolar
rhabdomyosarcomas. All rhabdomyosarcomas except pleomorphic rhabdomyosarcomas should
be subjected to adjuvant chemotherapy. For R0 resected embryonal rhabdomyosarcomas with-
out lymph node involvement, a combination of vincristine and actinomycin is deemed sufficient.
A combination of vincristine, actinomycin D, and cyclophosphamide is indicated for all other cases.
Radiotherapy should be incorporated into chemotherapy. Adjuvant chemotherapy with/without
radiotherapy is also indicated when cytoreductive surgery has been performed.

Pleomorphic rhabdomyosarcomas are generally not subjected to postoperative radiotherapy
and/or adjuvant chemotherapy in practice. In general, an approach should be adopted that is
analogous to the approach envisaged for soft tissue sarcomas or the other types of uterine sar-
coma.

3.1.9 Primary radiation, hormone and chemotherapy, approach in cases
of general inoperability

For children and adolescents, THE is classified as a mutilating surgical intervention.
Accordingly, pediatric uterine RMSare primarily treated via CHT. In these cases, secur-
ing of the histological diagnosis is followed by neoadjuvant or primary CHT/RT-CHT.
There are known accounts in which CR or PR with only small residual disease were
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observed after or during CHT (18, 92, 106). Among 11 cases of uterine RMS, CHT served
to spare the uterus in 8, though additional ERT or BT were administered in some of
these cases (75). High levels of toxicity through CHT and RT and also deaths must be
reckoned with (18). THE must follow if CHT or CHT-RT do not effect a CR. Respective
cases are matters for pediatric oncologists and are not elaborated further here. R0 re-
sectable cervical ERMS and ARMS can also be subjected to primary surgery.

One study (14) showed that performing biopsy and subsequently administering
neoadjuvant CHT to patients with locally advanced ERMS and ARMS did not result
in a significantly poorer PFI or OS compared to patients who underwent biopsy with
consecutive cytoreductive surgery that left gross residual disease (group III). Notwith-
standing, both PFI and OS were marginally better in the group subjected to primary
debulking. This is likely to be because CHT administered after cytoreduction achieves
better response rates than primary CHT (14). Primary cytoreductive surgery leaving
residual disease is nonetheless not recommended except for exceptional cases (91). If
locally advanced tumors do not pose an acute threat to organ functionality and an R0
resection thereof appears to be unachievable, it is indicated that securing the diagno-
sis via biopsy should be followed by neoadjuvant CHT, usually in combination with
RT (71). There is currently no evidence that interval surgery following primary CHT or
CHT-RT has favorable effects on OS. PFI is apparently only improved when no viable
tumor tissue can be found following CHT (103). Administering RT after residual viable
tumor tissue has been R0 resected can serve to increase PFI, but not OS (103).

Analogous to the recommendations pertaining to pediatric tumors, primary CHT
is a viable possibility for cases of ERMS and ARMS in young women and/or women
with an urgent desire to preserve fertility. Both MRI and preoperative PET-CT are ur-
gently recommended for such cases so as to be able to safely exclude possible LN
involvement and the presence of distant metastasis. If the tumor cannot be detected
via imaging diagnostics after administration of CHT, then resection is no longer nec-
essary, analogous to the pediatric treatment protocols. Cases have been reported in
which complete remissions were achieved in children and adolescents (18). In one
study, administering primary CHT served to reduce the frequency of HE by 48% in
group I/II and by 22% in group III/IV (2). Regarding women who desired to preserve
their fertility, it must be borne in mind that RT was also undergone in many cases and
that the data refer to persons up to the age of 17.

Primary CHT, possibly in combination with RT, is indicated for cases of generally
inoperable disease. Standalone RT can be opted for in cases of genital RMS in which
CHT is contraindicated. However, there are no studies that are devoted specifically to
this question.

The VAC-CHT protocol is generally the method of choice to be applied in the con-
text of primary or neoadjuvant CHT (91). One report describes an account of an ERMS
in which primary VAC-CHT and subsequent combination therapy with cisplatin and
etoposide yielded no response (57). In contrast, one study reports a case of uterine
ARMS inwhich application of theVAC-regimen effected a clear preoperative remission
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that allowed subsequent resection to be performed. Following additional postoper-
ative VAC-CHT, the patient remained disease-free for 20mo (end of follow-up) (13).
Required surgery is usually performed after the 12th week of CHT in the majority of
cases. In the neoadjuvant context, patients are generally not given RT prior to under-
going planned resection (2). RT is no longer indicated if R0 resection is successful and
there is no LN involvement (2).When there is residual disease or when patients are N1,
RT should be applied 12 weeks after surgery (2).

Overall, the benefits of interval surgery (delayed primary operation, second-look
intervention) are disputed. The primary advantage of such an approach is that it al-
lows for remaining viable tumor tissue to be detected. However, when viable tumor
tissue is detected, only the PFI is shortened, but not OS (103). Interval surgery is thus
only deemed sensible if an R0 resection appears to be achievable. If this succeeds, RT
can possibly be omitted or the RT dose can be reduced (91). This is of relevance for
cases in which the patient wishes to retain the functionality of the ovaries. Primary
CHT should be administered by medicinal oncologists due to the potentially lethal
risks with which the measure is associated.

There is no recommended course of action for cases in which there is primary
distantmetastatic disease. Uterine or cervical tumors that are operable should be sub-
jected to surgery. If the metastases are open to R0 resection according to imaging
diagnostic criteria, then they, too, can be resected, usually in a second surgical ses-
sion. When patients have already developed lung metastases at the time of primary
diagnosis, the primary tumor should be subjected to multimodal treatment. Applying
CHT in this context usually also effects metastatic remission. Additionally, resecting
the lungmetastases is not said to improve prognosis (25). For themajority of cases, the
most sensible course of action would therefore be to follow up the uterine operation
with CHT, and to then reassess the operability of the metastases. Primary CHT could
also be an adequate option. Such cases should be elaborately discussed in multidis-
ciplinary tumor conferences involving gynecologists, the specialists responsible for
metastasis surgery, radiologists, and hemato-oncologists.

One publication reports that an RR of > 50% was yielded in a sample of 7 adult
patients with PRMS by administering vincristine, doxorubicin, and ifosfamide in the
additive and neoadjuvant contexts (95). This regimen thus also appears to be suitable
for primary or neoadjuvant CHT in PRMS patients. Further chemotherapeutic options
are discussed under palliative CHT. If no response can be achieved, CHT regimens
should be resorted to in line with the NCCN Guidelines for soft tissue sarcomas (92)
that are also effective for treating STS.

A combination of doxorubicin and ifosfamide shouldmost likely be considered in
such cases.

There is no indication for primary hormone therapy for all kinds of rhabdomyosar-
coma.
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In cases of uterine embryonal and alveolar rhabdomyosarcomas, when surgery is contraindicated
or if patients wish to preserve their fertility, primary chemotherapy using a combination of vin-
cristine, actinomycin D, and cyclophosphamide can be administered. Complete remission makes
resection unnecessary. In cases of advanced localized disease in which organ functionality is not
acutely jeopardized and forwhich successful R0 resection does not appear to be achievable, secur-
ing the diagnosis via biopsy and subsequent neoadjuvant CHT is generally indicated. R0 resection
should be aspired to via interval surgery in cases of residual disease. Radiotherapy is indicated if
R0 resection is not possible or if residual disease remains. Pleomorphic rhabdomyosarcomas can
be treated with the same aforementioned chemotherapeutic regimen, both primarily and in the
neoadjuvant context. Overall, however, the rules and guidelines described for the other types of
uterine sarcoma apply. There is no indication for primary hormone therapy for all kinds of rhab-
domyosarcoma.

3.1.10 Aftercare, recurrences, metastases

There are no evidence-based data concerning aftercare. Aftercare should, therefore,
be arranged analogous to the other types of uterine sarcoma, which includes clini-
cal examination, an x-ray of the thorax, and sonographic examination of the genital
region every 3mo plus an MRI of the tumor bed every 6mo in years 1 to 3. Conven-
tional x-ray diagnostics of the lung should be complemented with a CT when there is
suspicion of disease recurrence. In isolated cases (ARMS in particular), a bone scintig-
raphy or an F-18-fluoride-PET(/CT) can be performed. Depending on the individual
case, PET(/CT) can also be applied as a means for monitoring treatment response or
in cases in which there is concrete suspicion of relapse. In years 4 and 5, the intervals
between the aforementioned measures should be 6mo, though MRI can optionally
be conducted every 12mo. From year 6 onwards, intervals of 12mo are deemed suffi-
cient, and can be extended to 24mo as of year 11. However, more intensive diagnostics
should be undertaken if patients present with symptoms (71, 92, 112).

Amongpediatric RMS (excludingPRMS) that havebeen subjected toprimary treat-
ment, recurrences and/or distantmetastasis occur as local or locoregional recurrences
(including LN recurrences) in 76%, as only distant metastatic disease in 15%, and as
both locoregional recurrences and distant metastases in 9% of cases (17). However,
these figures refer to all primary disease localizations and can only be said to apply to
genital RMS to a limited degree.

According to one larger study, poor prognosis formetastatic ERMS, RMS-NOS, and
ARMS is strongly linked to the following factors: prior RT, initial tumor size > 5 cm, time
of relapse < 18mo from primary diagnosis, unfavorable primary disease site, nodal in-
volvement at the time of primary diagnosis, ARMS and previous 3- or 6-drug CHT (17).
The chance of cure can be estimated on the basis of these factors using a respective
nomogram (17). However, the estimations are based on pediatric and adolescent RMS
and exclude PRMS.
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Aftercare for uterine rhabdomyosarcomas largely corresponds to aftercare for other uterine sar-
coma types. Recurrences and metastases arise as local or locoregional recurrences in 76%, as
distant metastases in 15%, and as both locoregional recurrences and distant metastases in 9% of
cases.

3.1.11 Surgical management and postoperative additive therapy for recurrences
and metastatic disease

The following data almost exclusively refer to pediatric ERMS and ARMS of all sites.
As is also the casewith primary therapy, the conclusions drawn from the data can also
be applied to adult RMS. Among all uterine RMS with local recurrence or regional LN
involvement, ERMS thatwere small, in stage 1 and in group I at initial presentationhad
the most promising prognosis (24, 77). Distant metastasis, prior RT, a primary tumor
size of > 5 cm, and a PFI of < 18mo are deemed unfavorable prognostic factors for OS
following relapse (17, 26).

There are currently no standards concerning the approach to be adopted in cases
of recurrent disease or metastasis. For adult RMS of all sites that are accompanied by
distant metastasis, applying a multimodal treatment strategy consisting of resection,
CHT, and RT is associated with significant benefits for both PFI and OS (31). Treat-
ment in these situations should thus be approached as it is in the context of primary
treatment, in that it adheres to a respective concept, for which several options are
available. These include: CHT with/without local therapeutic intervention (resection
with/without RT); primary resectionwith subsequent CHT; or RTwith subsequent sur-
gical intervention. Case-specific decisions on which alternative to opt for should be
made on the basis of operability/resectability in cooperation with pediatric or medici-
nal oncologists. Patients who have an estimated chance of cure below 10% according
to the prognostic nomogram for recurrences (17) should be offered experimental ther-
apy (17).

Multimodal therapeutic strategies for locally recurrent or metastatic tumors
that include resection have a noticeably better prognosis than those that do not
(28, 54). The time period until death is significantly longer for patients (all localiza-
tions, ≤ 18 years) who receive both surgery and CHT than for those whose treatment
plan does not include surgery (54). Thirty-seven percent of patients who underwent
surgery were disease-free after a mean follow-up period of 4.9 years, while 42% had
died within the same time frame. Ninety-two percent of patients who did not undergo
resection died (54).

Local recurrences should generally be resected. More radical surgical methods,
even exenterations, are indicated in cases in which there is no distant metastasis (ex-
tensive bone metastases in particular) (28, 54). Resecting isolated lung metastases
also appears to be a sensible option (54), though an R0 resection needs to be achiev-
able in such cases in order to opt for said approach. Where radical surgery is being
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considered, the possibility and tenability of the surgical complications that can po-
tentially arisemust be balanced against overall prognosis. Whether primary resection
or primary CHT should be preferred is thus also dependent on the localization and
resectability/operability of disease (34). Notwithstanding, CHT should constitute part
of any treatment strategy for recurrent disease. RT should first be applied to the region
that is to be operated on, unless said region has previously already been irradiated.
In those rare cases in which the region in question has already been subjected to irra-
diation and where surgical resection is not possible in said region, repeat RT can be
considered (91).

The combinationsCHTplus successful R0 resectionwithoutRT, andR1/2 resection
with RT are regarded as adequate approaches to the local treatment of ARMS. Accord-
ing to one study, 50% of ARMS patients who have a circumscribed recurrence survive
if treatedwith adequate local relapse therapy including CHT (26). Disseminated recur-
rences and/ormetastases that are not accessible to adequate local treatment generally
have a poorer prognosis.

CHT regimens in this context should use effective agents that have not yet been
tried in the given case, and can be administered either as a monotherapy or combina-
tion therapy. Adequate CHT regimens are discussed in the following section.

Local recurrences and distant metastases of PRMS should be treated in accor-
dance with the principles and guidelines for the other types of soft tissue or uterine
sarcomas (e.g. LMS and UUS, Vol. 1, Chapters 2 and 5) (92).

Treatment of recurrences and metastases of embryonal and alveolar rhabdomyosarcomas should
be multimodal. Chemotherapy with/without secondary resection and/or radiation therapy, pri-
mary resection with subsequent chemotherapy, or radiation therapy with subsequent surgery are
the respective options in this regard. Deciding which of these strategies to opt for must be guided
by the operability of the findings. Local recurrences should rather be subjected to surgical therapy.
More extensive surgical procedures can be adequate in individual cases. Local recurrences and
metastases of pleomorphic rhabdomyosarcomas should be treated in accordance with the princi-
ples in place for the other types of soft tissue sarcoma and uterine sarcoma.

3.1.12 Palliative radiotherapy, chemotherapy and hormone therapy,
therapy with small molecules

RT is indicated in cases of general inoperability or when there is a solitary recurrence
and/or metastasis. Regions that have previously already been irradiated can be re-
subjected to irradiation upon consultation of the radiologist (91). Such RT should be
administered in combination with CHT as a general rule. Patients with inoperable or
diffuse recurrences and metastases should be referred to systemic therapy. In the ma-
jority of cases, patients with ERMS and ARMSwill have previously already undergone
VAC or VAI-CHT, either adjuvantly or in the context of treating recurrence. If they have
not, then the aforementioned regimens constitute the treatment method of choice. If
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they have, a combination of cyclophosphamide plus topotecan can be applied, which
has been shown to have an RR of 66% in recurrent or otherwise CHT refractory ARMS
and ERMS (as well as 20% SD) (111). Irinotecan plus vincristine is another possible
combination. One studymeasured a 1-year PFI and 1-year OS of 38% and 60% for this
regimen, respectively (76). PR and SD were observed in 36% resp. 30% of cases. In
a phase II trial, subjecting patients with metastatic RMS to topotecan monotherapy
yielded an RR of 46% (4% CR, 42% PR). ARMS showed better responses than ERMS.
Nothing could be said in terms of survival, as topotecan constituted but one element
of a larger CHT package (100). A CR was achieved in one isolated case of recurrent
uterine ERMS with a combination of ifosfamide and mitomycin D (5).

In one trial, administering a regimen of vincristine, doxorubicin, and ifosfamide
to patients with extragenital PRMS yielded an RR of 86% (95). However, only 55% of
patients were still alive after a follow-up period of 2 years.

According to the results from one piece of research, patients with locally recur-
rent or distantly metastatic RMS (all histological types, all sites) who showed a CR
to CHT had a 5-year OS of 57%, compared to only 7% among those patients who re-
sponded poorly or not at all (34). Treatment for patients with ERMS and ARMS should
be planned and given in cooperation with hemato-oncologists and pediatric oncolo-
gists.

For PRMS, those CHT regimens should be applied to which the other STS are also
responsive (92), most prominently a combined doxorubicin and ifosfamide regimen.
Further options are described in the chapter on LMS (Vol. 1, Chapter 2).

There is a report of one account in which a PR was achieved in an ARMS pa-
tient by administering the TKI pazopanib following unsuccessful treatment with VAC-
CHT (51).

Therapy proposal (embryonal and alveolar rhabdomyosarcomas) upon exhaustion
of the standard therapeutic options

Irinotecan 50mg/m2 i.v. d 1–5, wks 1; 4; 13; 25; 34; 49 + Vincristine 1.5mg/m2 d1, wks 1; 2; 4; 5;
13; 14; 25; 26; 34; 35; 46; 47; 49; 50
Cyclophosphamide 250mg/m2 i.v. + Topotecan 0.75mg/m2 i.v. d 1–5, q 3wks

Therapy proposal (pleomorphic rhabdomyosarcoma)

Doxorubicin 25mg/m2 i.v. d 1–3 + Ifosfamid 2.5 g/m2 i.v. d 1–4 q 3wks

There is no indication for palliative hormone therapy.
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Radiotherapy is indicated in cases of general inoperability or when local recurrences and metas-
tases are inoperable. Radiotherapy in such cases should, as a general rule, be accompanied by
chemotherapy. Persistently inoperable or diffuse recurrences and metastases must be referred to
modes of systemic therapy that are effective in achieving responses in rhabdomyosarcomas. Pleo-
morphic rhabdomyosarcomas are largely treated analogous to the other types and variants of soft
tissue sarcoma.

3.2 Extrauterine rhabdomyosarcoma

3.2.1 Rhabdomyosarcoma of the ovary and the fallopian tube

General, pathogenesis, pathologico-anatomical features
Primary ovarian RMS are the absolute exception. Ovarian and vulvar RMS account for
19.4% of RMS of the female genital tract in patients aged up to 19 years (64). Ovarian
RMS occur both in children and in adults. One overview reported 13 known cases up to
1998. Patients were aged between 2 and 86 years (mean 35 years) (94). A further 10 pe-
diatric cases were reported up until 2008 (19). RMS of the fallopian tube are extremely
rare (10, 44).

There have only been isolated cases of rhabdomyosarcomas arising in the ovary and the fallopian
tube in adult women.

The size of ovarian RMS observed to date has ranged between 5–30 cm (mean 16 cm).
The tumors are described as being solid or gelatinous and generally exhibit hemor-
rhages. The cut surface can be grayish-white, yellowish or pink (90, 94). Ovarian RMS
are largely ERMS, while ARMS arise in this site more rarely (19, 95). ERMS can exhibit
focal pleomorphic components in up to one third of cases (95). Purely ovarian PRMS
are the exception (90). In one case, the precise subtype of an RMS located in the tube
could not be accurately determined, while another was identified as PRMS (41).

Analogous to uterine RMS, in cases of ovarian RMS, it should first be assumed that
the tumor is in fact a CS with a rhabdomyogenic sarcomatous component, not least
because CS arise in the ovaries relatively frequently by contrast. The epithelial com-
ponent can be barely traceable. It is, therefore, imperative that the whole specimen is
meticulously examined using cytokeratin markers. This equally applies to ovarian AS
with rhabdosarcomatous overgrowth. A large proportion of RMS are in fact merely a
component of rare malignant teratomas (62), other malignant mixed germ cell tumors
(8), and Sertoli–Leydig cell tumors.
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Ovarian rhabdomyosarcomas can only barely be macroscopically discerned from carcinoma. Em-
bryonal, alveolar, and pleomorphic rhabdomyosarcomas can all arise in the ovaries. Carcinosarco-
mas and germ cell tumors are the most important histologic differential diagnoses.

Clinical presentation, diagnostics, imaging, differential diagnostics
Abdominally palpable, often grossly visible lesions, sometimes accompanied by acute
pains, are the fundamental characteristics and symptoms of ovarian RMS (94). De-
pending on their size, such tumors can cause considerable displacement of neighbor-
ing organs and even constrictions of the large veins (19). There have been accounts of
ovarian RMS rupturing and causing subsequent bleeding (19, 94). It must generally
be borne in mind that an RMS in the ovary could in fact be an ovarian metastasis
stemming from an RMS located at a different site (130, 131). In one study on pediatric
RMS, the primary tumor was only discovered after the ovarian RMS had been diag-
nosed as such (131). In children, RMS is said to be the histological tumor type that
most frequently metastasizes to the ovaries. Metastasis can occur either bilaterally or
unilaterally (131). Pediatric ovarian RMS are almost exclusively embryonal or alveo-
lar. In some cases, the ovarian metastases were only discovered during surgery (131).
Metastasis of only the sarcomatous component of a uterine CS is another differential
diagnostic option.

A tumor should only be diagnosed as primary ovarian RMS if all DD options – in-
cluding metastatic tumors emanating from primary tumors at other sites – have been
ruled out with a high degree of certainty.

Sonography reveals septate cystic or primarily solid tumors that cannot be safely
differentiated fromOC (90). Similarly, in CT, lesions are unspecific andheterogeneous,
and their ovarian primary origin can sometimes be discerned (19). MRI characteristics
are also rather unspecific (cf. uterine RMS).

Ovarian rhabdomyosarcomasarepractically indiscernible fromcarcinomas, neither clinically nor in
terms of their imaging characteristics. They often constitute metastatic disease of rhabdomyosar-
comas at other primary sites. Carcinosarcoma with a rhabdomyogenic sarcomatous component
must be considered as a differential diagnostic option. Respective appropriate diagnostic mea-
sures are always required in this regard.

Course, prognosis, operative, systemic and radiogenic therapy
The majority of RMS are confined to one ovary (94). Roughly 50% of patients present
with stage II or stage IV disease at the time of initial presentation (94). Isolatedmetas-
tases can occur in the greater omentum (90). It is not rarely the case that ovarian RMS
already exhibit extensive spread and are inoperable at first. There are accounts of RMS
spontaneously rupturing (19, 94). It is not clear whether or not ovarian RMS can be
classified as tumors with a favorable primary localization. So long as this question
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has not been resolved, in the context of determining adequate subsequent treatment,
it appears to be pertinent and safer to place ovarian RMS in the “unfavorable” cate-
gory. Accordingly, all patients with ovarian RMSmust be deemed at intermediate risk.
The fact that ovarian RMS generally have a poor overall prognosis serves to support
such an approach. As only very few cases of ovarian RMS are known, median and
mean PFI and OS as well as 5-year OS cannot be calculated or estimated with any
degree of accuracy. In one study, patients who did not survive died within 10 days to
26mo (94). In one case of RMS of the fallopian tube, the LN were already involved at
the time of primary diagnosis.

There are no data pertaining to adequate surgical therapy. This is exacerbated
by the fact that the diagnosis “ovarian RMS” is usually only reached intraoperatively.
Based on the general standards, guidelines and recommendations for the treatment
of RMS, primary ovarectomy must be regarded as the therapeutic method of choice
for ovarian RMS that are confined to the ovary. Analogous to ERMS and ARMS of other
genital sites, it is indicated that patients with ovarian RMS undergo selective LNE or
that clinically suspicious LN be sampled so as to determine an adequate adjuvant
therapeutic strategy. There is currently no evidence to suggest that performing an
ovarectomy on the uninvolved ovary or systematic LNE offer any benefits for patient
outcomes. In a similar vein, the utility of selective or systematic LNE in PRMS cases
lacks any scientific substantiation.

In one case, a patient with PRMS of the tube (IRS group I) who underwent a TAH
with BSO did not relapse during the 7mo follow-up period (41).

Ovarian rhabdomyosarcomas generally have a poor prognosis. It is not clear whether or not they
can be assigned to the group of tumors with a favorable primary localization. Treatment consists
of performing an ovarectomy on the involved ovary. It is indicated that patients undergo selective
lymphonodectomy as ameans for assessing the need for and determining the particularities of po-
tential chemotherapy and/or radiotherapy. There is no evidence that a lymphonodectomy achieves
more favorable outcomes in patients with pleomorphic rhabdomyosarcomas.

The case studies at hand give no rise to assume that undergoing adjuvant CHT yields
more promising outcomes. It must be critically noted in this regard, though, that some
of the individual cases occurred several decades ago, that different chemotherapeu-
tic agents were administered, and that modern concepts of systemic treatment were
applied either only rarely or not at all (94). Adjuvant CHT involved use of the Mayo
protocol (vincristine, cyclophosphamide, doxorubicin, and ifosfamide) in the major-
ity of cases. In the case of one patientwith RMSof the fallopian tube, adjuvant therapy
using the VAC protocol yielded no response (44).

Larger analyses have shown that adult ERMS, ARMS, and RMS-NOS should be
treated in the same fashion as pediatric tumors, and this also applies to the applicable
CHT protocols and regimens (42). In this regard, adjuvant CHT using the VAC protocol
is indicated for all ovarian ERMS, ARMS, and RMS-NOS patients who are classified
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as being at intermediate risk. RT should also be administered when the pelvic LN are
involved and when there is residual disease (cf. Tab. 3.1.7).

PRMS should be approached analogous to the STS or the other types and variants
of ovarian sarcoma (e.g. LMS).

There is no indication for adjuvant HT.

Analogous to embryonal and alveolar rhabdomyosarcomas of other sites, there is an indication
to administer adjuvant chemotherapy using the respective protocols and regimens. Radiotherapy
should also be performed when the lymph nodes are involved. Pleomorphic rhabdomyosarcomas
should be treated in the same way as the other ovarian sarcomas.

Primarily advanced tumors can be treated analogous to uterine RMS. Patients with
primarily inoperable tumors can be given CHT with vincristine, doxorubicin, and cy-
clophosphamide, a combination that has served to successfully achieve operability
in the past (19). It is highly questionable whether additive RT serves to yield more fa-
vorable outcomes in cases in which disease has spread to the abdominal cavity. Such
RT would have to take the form of whole abdomen irradiation. Due to the high level
of toxicity that such a procedure implies, especially in combination with a necessary
CHT and in light of the overall infaust prognosis, it should only be considered in ex-
ceptional cases.

RMS also occasionally occur in the ligamentum teres. There are known isolated
accounts of ERMS, ARMS, and PRMS arising in the broad ligament (16). Treatment of
such tumors is guided by the histological variant at hand as well as the IRSG and risk
groups as which they are classified, analogous to uterine or ovarian RMS of the female
genital tract.

Primary radiotherapy and/or chemotherapy for primarily advanced ovarian rhabdomyosarcomas
should be approached in the same fashion as described for uterine rhabdomyosarcomas.

Aftercare, recurrences, metastases and their treatment
Regarding aftercare, reference can be made to what has been stated for uterine RMS.
This equally applies to the treatment of recurrence and metastasis. Virtually no liter-
ature is available on this issue.

Aftercare and the treatment of recurrence and metastasis should be approached and designed in
accordance with the approach described for uterine rhabdomyosarcomas.
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3.2.2 Rhabdomyosarcomas of the vulva and the vagina

General, pathogenesis, pathologico-anatomical features
Vulvar and vaginal RMS account for a clearly larger share of all vulvar and vaginal
sarcomas in white women than they do for black women (124). In girls and women
aged up to 19 years, 41.7%of all genital RMS originate in the vagina, while a combined
19.4% occur in the vulva and the ovaries (64). A further study revealed that 54% of
genital sarcomas in patients aged ≤ 20 affected the vagina, 17% arose in the uterus,
15% were cervical, and 13% were vulvar (2). Vulvar and vaginal RMS account for 6%
resp. 26.3%of all vulvar and vaginal sarcomas inwomen aged > 18 years (124). Vaginal
RMS are extraordinarily rare in adult women (41).

Vulvar RMS affect themajor andminor labia, the clitoris, and the vestibulum. The
transitions to perineal and perianal RMS are more fluid than abrupt, which makes a
precise classification or categorization difficult in many cases. Perineal/perianal RMS
no longer belong to the group of tumors classified as urogenital tumors, and thus do
not belong to the group of RMS with favorable localizations. Accordingly, they are not
deemed relevant to the genital tract and are not discussed any further here.

The staging, classifications, and risk groupsdiscussed in the context of theuterine
variants of RMS also apply to RMS of the vulva and the vagina. For vulvar RMS, the
inguinal LN are classified as regional LN, while for RMS of the vagina, the regional LN
comprise the LN of the vasa iliaca externa, interna and communes.

Vulvar and vaginal rhabdomyosarcomas account for 6% resp. 26.3% of all vulvar and vaginal sar-
comas inwomenaged > 18 years.Only tumorsof theminor andmajor labia aswell as the vestibulum
are classified as vulvar rhabdomyosarcomas. Rhabdomyosarcomas of the vagina are extraordinar-
ily rare in adult women.

The macroscopic appearance largely corresponds to that of cervical RMS. In adult
women, vulvar RMS are practically always ARMS (2, 41). Ninety percent of vaginal
RMS occur in children < 5 years of age and in pubescent females. They are ERMS in
the majority of cases (48, 72).

Particularities pertaining to microscopic appearance are presented in the sub-
chapter on uterine RMS.

Clinical presentation, diagnostics, imaging, prognosis
Vaginal ERMS can develop as tumors with a solid appearance that exhibit exophytic
growth into the vagina (Fig. 3.2.1 (A)–(C)).

In the vulvar region, diagnosis is generally reached via complete resection leaving
sufficiently wide disease-free margins. Since the requirement of leaving a disease-free
resection margin of 0.5 cm cannot be fulfilled in most cases of vaginal RMS, either
open biopsy or punch biopsy constitute the diagnostic methods of choice.
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(A)

(A)

(B) (C)

Fig. 3.2.1: Spindle celled rhabdomyosarcoma of the vagina in a 48-year-old woman, NO, R0.
(A) macroscopic appearance; (B), (C) microscopically, spindle celled rhabdomyosarcoma bears re-
semblance to conventional leiomyosarcoma, and both of these tumor types express desmin (C),
which at least allows non-myogenic spindle cell sarcomas to be ruled out. Verifying the presence of
rhabdomyogenic transcription factors (such as myogenin) in the tumor cells of rhabdomyosarcomas,
not depicted in this figure (though see “inset” Fig. 7.1.5 (A)), helps to differentiate rhabdomyosar-
coma from leiomyosarcoma.

Analogous to uterine RMS, it is essential that imaging diagnostic examinations are
conducted in order to assess whether or not there is LN involvement. Sonographic
examination is deemed sufficient for assessing LN status for uterine tumors. For vulvar
RMS, additional selective LNE of LN that have been found to be affected via clinical or
imaging diagnostics must also be performed.

Vaginal RMS in particular are known to swiftly infiltrate neighboring structures
suchas theuterus and the vulva (75). According to onemultivariate analysis, advanced
patient age, a higher stage (regional disease vs. distant metastasis) and subjection
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to RT were unfavorable prognostic factors for vulvovaginal RMS. Univariate analy-
sis revealed that tumor sizes < 5 cm, non-application of RT, and surgical resection vs.
radical/no resection are associated with more favorable outcomes. Mean disease-free
survival is 338mo (124).

In one study, positive LNwere found in up to 50%of perineal RMS (108).Whether
the covered sample also included vulvar RMS cannot be discerned from the publica-
tion. In another study, the LN were disease free in all covered cases of vaginal RMS
(108). For patients aged < 19 years, vaginal RMS tend to yield a (albeit not signifi-
cantly) poorer prognosis than uterine RMS. One assumption is that this difference
is connected to a superior degree of surgical accessibility among RMS of the cervix
or the corpus (64). For tumors that have been initially resected leaving gross resid-
ual disease, prognosis improves if the patient is R0 reresected prior to undergoing
CHT (55).

Vulvar rhabdomyosarcomas in adult women are virtually always alveolar, while only embryonal
rhabdomyosarcomas occur in the vagina. Diagnosis is reached via complete resection if said re-
section can be performed without injuring neighboring organs. If this cannot be achieved, open
biopsy or punch biopsy are the methods of choice. Imaging diagnostics are urgently indicated for
LN assessment. For vulvar RMS, LN that have been found to be affected via clinical or imaging
diagnostic examination must be subjected to selective LNE. Advanced patient age, a higher stage
(regional disease vs. distant metastasis) and subjection to RT are unfavorable prognostic factors
for vulvovaginal RMS.

Operative, systemic and radiogenic therapy
All of the data that follow refer to vulvar and vaginal ERMS, ARMS, and RMS-NOS.
The main therapeutic features mirror those pertaining to the multimodal approach
described for uterine RMS. For vulvar RMS, primary resection with subsequent CHT
with/without RT, neoadjuvant CHT after biopsy with consecutive interval surgery
with/without subsequent RT, or primary CHT with/without RT are the available mul-
timodal options. Analogous to uterine RMS, which of these routes should be taken
depends on patient age, local and general operability, and the IRSG group. The tran-
sitions between the treatment approaches to be adopted for pediatric, adolescent,
and adult patients are fluid, i.e. there are no abrupt or sudden differences at specific
age thresholds. The CHT to be applied does not differ from that for uterine RMS, and
generally implies the application of the protocols and regimens that are recommended
for pediatric patients. In general, ERMS and ARMS in adults and children should be
treated alike up to a patient age of 40. Pediatric and adolescent vulvar and vaginal
RMS belong in the hands of pediatric surgeons and pediatric oncologists. Therapy
for adult patients should generally be multidisciplinarily guided and the highly toxic
CHT should be a matter for medicinal oncologists.
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Vulvar and vaginal RMS should only receive primary surgery if it appears that R0
resectionmargins will be achieved and neighboring organs will not suffer injury or be
impeded in their functionality (70). If these conditions cannot be fulfilled, adminis-
tering CHT after performing a diagnostic biopsy is the therapeutic strategy of choice.
For RMS of the vagina, it must be assumed that leaving a disease-free resection mar-
gin of 0.5 cm will inevitably cause injury to neighboring organs and severe disruption
of their functionality. Against this backdrop, more extensive surgical interventions,
for example a colpectomy with THE, are not indicated, especially for children, female
adolescents, andyoungadultwomen. In these cases, patients shouldundergoprimary
CHT once diagnosis has been confirmed via biopsy (91). According to the European
Paediatric Soft Tissue Sarcoma Study Group, local therapy in the form of secondary
surgery and/or RT is no longer necessary if a CR has been achieved either during or
after CHT. The tumor should be resected if CHT yields only a partial response or no
response at all.

The presence of rhabdomyoblasts in surgical specimens yielded from secondary
surgery that was necessary due to a previous incomplete remission is regarded as an
indication for a positive reaction to CHT. CHT should be continued in such cases until
further notice (1).

Consecutive RT is indicated for patients with residual disease or in whom surgical
treatment is not possible or would be severely mutilating (1, 91). Such RT can also be
performed as VBT with the help of a vaginal cast or mold (35, 74, 91). The advantage
of the aforementioned approach is that a high dose can be applied to the tumor itself,
while the surrounding tissue and organs are widely spared. Depending on the precise
location, VBT can even serve to replace resection when there is only little residual
tumor that does not exceed 4 cm (73). Larger tumors require resection or additional
ERT (73).

There is also the recommendation that conservative therapeutic strategies for
treating pediatric vaginal RMS should always include RT, since failing to do so is
associated with a higher rate of recurrence in group II and III RMS (82, 122). It should
be borne in mind, however, that irradiating the vagina during childhood can result in
a lifelong loss of functionality of the vagina and the urethra. These consequences also
arise in up to 20% of pediatric patients subjected to VBT (75). However, RT should
not be omitted for adult women with group II and III RMS. Analogous to the approach
recommended for children, said RT can take the form of VBT, depending on disease
localization.

Some authors regard wide primary local resection with subsequent VAC-CHT as a
viable therapeutic option for vaginal RMS in pubescent patients. Three patients who
underwent this treatment strategy did not relapse (48). Optimal resection with sub-
sequent CHT is regarded as providing the best conditions for reducing the dose of or
refraining entirely fromRTand thus sparing patients the ample side effectswithwhich
such treatment is associated (74). In children, youngwomen, orwomenof all ageswho
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desire to preserve their fertility, the ovaries should be surgically relocated away from
the region to be irradiated prior to RT.

Analogous to RMS in other sites, R0 resection is also deemed the therapeutic
method of choice for vulvar RMS in adult women. If R0 resection margins cannot be
achieved, or if such resection would likely result in genital mutilation, the further
course of action following biopsy should be analogous to that described for vaginal
RMS. BT is also a viable option for patients with vulvar RMS due to the lower dose and
rate of side effects that this form of therapy entails (73).

In principle, CHT can also be administered with neoadjuvant intent in order to
effect shrinkage of large tumors and to improve their operability (2).

If clinical or imaging diagnostics reveal LN involvement, biopsy or selective LNE
should be performed as means for determining the type and extent of CHT and RT
required (1). Study protocols state that a sentinel LN biopsywould also be an adequate
option (35, 60). There is no indication for performing systematic LNE. Thought has
been devoted to the question of whether or not LNE with diagnostic intent could be
replaced by PET-CT (43), a course of action that would be beneficial in cases of vaginal
RMS in particular.

One study recommends that patients with N1 ARMS undergo RT of both the tumor
bed and the regional LN. In the opinionof the authors of this study, omittingRT in such
caseswould constitute patient undertreatment (108). They go on to recommend RT for
LN positive ERMS aswell, notwithstanding the fact that whether the LN are positive or
negative has no proven prognostic implications to date. Independent of the described
treatment options, the administration of RT and the choice of CHT protocol/regimen
should be guided by the criteria presented in Tab. 3.1.7.

Systematic LNE should be performed in cases with LN involvement in which RT is
contraindicated.

Vulvar and vaginal PRMS in adult women should be treated like other STS or the
other variants and types of genital sarcoma.

Treatment of vulvar and vaginal embryonal and alveolar rhabdomyosarcomas as well as vulvar
and vaginal rhabdomyosarcomas NOS should be approached analogous to the multimodal ap-
proach described for the respective uterine variants. For vulvar rhabdomyosarcomas, primary re-
section with subsequent chemotherapy with/without radiotherapy, neoadjuvant chemotherapy
after biopsy with consecutive interval surgery with/without subsequent radiotherapy, or primary
chemotherapy with/without radiotherapy, are the available multimodal options. Primary surgery
is only adequate if it appears that R0 resectionmargins can be achievedwithout injuring neighbor-
ing organs (urinary bladder, rectum) or without significantly impeding their functionality. If these
conditions cannot be met, securing the diagnosis via biopsy followed by primary chemotherapy
is indicated. In cases in which clinical or imaging diagnostics reveal lymph node involvement, se-
lective LNE should be performed in order to determine the type and extent of chemotherapy or
radiotherapy required. There is no indication for systematic LNE.
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Aftercare, recurrences, metastases and their treatment
Aftercare, diagnostics, and treatment for recurrences and metastases do not differ
from what has been elaborately described for uterine RMS.

Aftercare for and the treatment of patients with recurrent and metastatic vulvar and vaginal rhab-
domyosarcomas should be approached in the same fashion as has been described for their uterine
counterparts.
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4 Perivascular epithelioid cell tumor (PEComa)

4.1 PEComa of the uterus

4.1.1 General, epidemiology, etiology, pathogenesis, staging

The perivascular epithelioid cell tumor is a mesenchymal tumor that is more widely
knownunder its acronym“PEComa”. CurrentWHOClassification categorizes this type
of tumor under “miscellaneousmesenchymal tumors” (32). Only very little is currently
known in terms of its epidemiology, etiology and pathogenesis. PEComas more fre-
quently occur in women (male–female ratio of 1 : 7) in a number of different organs
and localizations, such as the lungs, the liver, the kidneys, the large and small in-
testines, and the bones (16). Compared to other localizations, PEComas are relatively
frequently found in the uterus and the lesser pelvis, as around 40% of PEComas in
women arise in genital sites. Uterine PEComas can occur in the cervix and the corpus
uteri. Patients are aged between 7 and 75 years (mean 45 years). Women with cervical
primary involvement appear to be 10 years younger on average (9, 58). Median and
mean age are 49 resp. 50 years when PEComas at extrauterine sites are included (41).
Themajority of women are thus premenopausal. About 15% of affectedwomen simul-
taneously present with tuberous sclerosis, an autosomal dominant hereditary disease
that goes hand in hand with malformations and tumors of the brain. This clinical pic-
ture is associated with mutations of the tumor growth suppressor genes TSC1 and/or
TSC2 (tuberous sclerosis 1 or 2 protein), the presence of which cannot, however, nec-
essarily be verified in every case. The TSC1 gene encodes a growth suppression protein
and, together with the TSC2 protein, serves to inhibit mTOR (mammalian Target of Ra-
pamycin) – a protein that, among other effects, promotes cell proliferation as a protein
kinase via different signaling pathways. Dysfunction of these genes can thus result in
increasedmTOR activity. At the end of its signaling pathway, overactivemTOR leads to
a plethora of oncogenic effects, like e.g. proliferation, cell growth and angiogenesis.
Activation of the mTOR pathway has also been verified in PEComas (25, 36). The pres-
ence of skin angiofibromas (typically in the central facial region), renal and extrarenal
angiomyolipomas as well as lymphangioleiomyomas/lymphangioleiomyomatosis in
the lung, the lesser pelvis or the uterus is another typical characteristic of PEComas.
TFE3 translocation is an alternative molecular pathogenetic route that might be rele-
vant for cases of malignant uterine PEComas. TSC gene mutations are absent in such
cases, which could imply that mTOR inhibitors could be putatively ineffective (11).
Clear cell tumors (“sugar tumors”) of the lung and clear cell myomelanocytic tumors
of the falciform ligament are further examples for PEComas. These neoplasms differ
significantly in morphological terms and have already been known for many years.
Conceptually, they have retained their names and are now members of the PEComa
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family (12). PEComas have also been observed to have arisen in polypoid adenomyoma
(24). The mTOR pathway is overactivated in a large share of these cases (25, 29, 36).

Abdominopelvic sarcomas with perivascular epithelioid cells constitute another
recently identified subgroup of tumors that was established togetherwith the PEComa
concept. Both uterine and extrauterine/pelvic PEComas belong to this subtype (12).
Such tumors can also affect other organs than those previously stated, for example
the heart, the gastrointestinal tract, the mesentery, and the thighs. What all of these
tumors share in common is their immunoreactivity to the HMB-45 (HumanMelanoma
Black 45) AB-clone, combined with an expression of myogenic markers or even the
presence of morphologically developed smooth muscle cells. Besides HMB-45, other
melanocytic markers (e.g. AB against Melan-A or the S100 protein) can also be posi-
tive, albeit not as frequently. The tumor thus exhibits immunohistochemical features
of both smooth muscle cells and melanocytes. In some cases, epithelioid LMS might
possibly constitute a precursor of malignant PEComas. This assumption is supported
by the fact that, occasionally, in addition to themyogenic filaments, melanocytic anti-
gens also test positive in the metastases of primary LMS that are negative for S100
and HMB-45 (45). In a similar vein, it is thinkable that there could be a connection
between benign or semi-malignant PEComa and epithelioid LM (cf. recurrences and
metastases). Analogous to the uterine sarcomas, there is also an account of a PEComa
arising after tamoxifen exposure (24).

Essentially, PEComas are defined as tumors with perivascular epithelioid cells
that co-express smooth muscle and melanocytic markers (14). According to the WHO
definition, PEComas are mesenchymal tumors with varying degrees of biological ag-
gressiveness that typically contain epithelioid cells with clear to eosinophilic granu-
lar cytoplasm and that exhibit melanocytic and smooth muscle differentiations. The
hypothesis that such tumors derive from so-called perivascular epithelioid cells (33)
remains unproven to this day and is most likely incorrect.

There is no specific staging system or classification for malignant uterine PE-
Comas (not all PEComas take a malignant clinical course!). In theory, one could
draw on staging for uterine LMS, as the two groups of neoplasms share certain com-
monalities. Likewise, staging in accordance to that provided for STS would also be
conceivable. The attending pathologist should always note which classification is
being used. Based on the experiences made by the DKSM, pathologists usually only
provide a description of the tumor’s features and characteristics, without fully opting
for a certain staging classification model.

Perivascular epithelioid cell tumors (PEComas) arise in numerous organs and localizations. Af-
fected women are usually premenopausal, predominantly with primary uterine involvement. PE-
Comas, like the tumors arising from or in the context of tuberous sclerosis, are frequently associ-
ated with overactivity of the protein kinase mTOR. PEComas exhibit features and characteristics of
both smooth muscle cells and melanocytes, and are apparently related to both. PEComas can take
a benign or a malignant clinical course. There is no specific staging system for uterine malignant
PEComas.
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4.1.2 Macroscopic and microscopic features

About 10% of uterine PEComas are localized in the cervix. The majority arise as soli-
tary tumors, though occasionally numerous nodules are found in the myometrium
(58). As is also the case for LMS, a PEComa can occur simultaneously with numer-
ous ordinary LM, which inevitably makes reaching the proper diagnosis more diffi-
cult. PEComas have a mean diameter of 6 cm, though sizes of up to 30 cm have also
been reported. Outer inspection of the uterus usually reveals the same features and
characteristics as those presented by LM (Fig. 4.1.1 (A)). PEComas are usually intra-
murally or subserously located and can be more or less clearly delineated from their
surroundings, dependingonwhether they aremalignant or benign. The surface is usu-
ally smooth and, like LM, appears to be encapsulated (Fig. 4.1.1 (B)), however without
a real capsule actually being present. Uncut PEComa specimens can also bear strong
resemblance to regular LM in terms of both their gross appearance and their consis-
tency (58), but often appear to be soft and fleshy. Firm bands of collagen can give the
tumor a multinodular appearance. It is also not uncommon for cystic structures to
be present that are also noticeable in the results yielded from imaging diagnostics
(Fig. 4.1.1 (B), (C)).

(A) (B) (C)

Fig. 4.1.1: PEComa – macroscopic appearance and sonography. (A) in endoscopic examination, the
PEComa, localized in the anterior wall of the uterus, appears to be leiomyoma; its “softness” was
already noticeable in clinical examination; (B) a large and a small cystic section are recognizable
within the tumor on observation of the cut-open specimen. This benign PEComa was clearly/sharply
delineated from the myometrium that formed a kind of “pseudo-capsule”; (C) vaginal sonography is
predominated by a large cystic section, the smaller cyst is also clearly recognizable as can be seen
in the cut-open specimen.

Broadly speaking, on the one hand, tumors within this subgroup can exhibit spin-
dle cells containing eosinophilic-fibrillary cytoplasm and a fascicular growth pattern,
and thus barely any clear cell proliferation. In such cases, reliable differentiation from
conventional LM is barely possible. On the other hand, tumors can be predominantly
epithelioid with eosinophilic clear cells. Such tumors usually exhibit distinct atypia
and are reminiscent of clear cell epithelioid LMS (cf. below). PEComa cells generally
have relatively uniform vesicular nuclei with coarse chromatin and distinct nucleoli
(Fig. 4.1.2 (A), (B)). The nuclei of the epithelioid cells are predominantly round to oval,
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while in the spindle cells, they appear elongated in a fashion similar to LM. The tumor
cells are arranged in short fascicles or nests that are compartmentalized by bands of
collagen (Fig. 4.1.2 (B)) that, when as obvious as in Fig. 4.1.2 (B), (D), are a reliable in-
dication that the tumor is a sclerosing PEComa. Though not always eye-catching, their
focal perivascular arrangement around thin-walled, sometimes dilated vessels and a
rich network of capillaries are typical features. The cells are often radially arranged
around the vascular lumen, with the epithelioid cells usually located closer to the
vessels, and the spindle cells located farther away from them. Larger accumulations
of cells “mimicking” adipocytes or lipoblasts are often also found in lesser proxim-
ity to the blood vessels (16). Immunochemical staining serves to clearly highlight the
perivascular accumulations of tumor cells, particularly thosewith partialmelanocytic
differentiation (Fig. 4.1.2 (H)).

The cells usually have low nuclear grading und exhibit few to no mitotic figures
(Fig. 4.1.2 (C)), though nuclear polymorphism and higher grading are possible as well.
Multinucleate giant cells are also a characteristic feature of PEComas. Independent of
the aforementioned features, the tumors usually exhibit high cellularity, and mitotic
activity of > 5M/50HPF with atypical mitoses are possible in cases of higher nuclear
grading (41, 55). There are accounts of cases with extremely high MI ranging from
84M/10HPF to 395M/50HPF (25). The breadth of possible proliferative and cytolog-
ical activity is also mirrored in the diversity of the biological behavior of PEComas.
TCN are present in up to 50% of cases, and can in fact take up 50% of the tumor.
Hyalinizations are common (sclerosing PEComa) (41).

The fact that a vast majority of PEComas expresses smoothmusclemarkers serves
to firmly underline the close relationship PEComas share to smooth muscle cells – to
epithelioid LM in particular, but also to epithelioid LMS. In fact, 49–100%of PEComas
express desmin (Fig. 4.1.2 (F)) and 73–93% express SMA, 56% of cases express vi-
mentin and 92–100% express caldesmon (13, 17, 41) (Fig. 4.1.2 (F)). Interestingly, there
have been reports on three cases of uterine PEComa that tested entirely negative for
h-Caldesmon, α-SMA, CD34, EMA and ER, but were positive for PGR and desmin (59).
In another study, 25% of cases were found to express CD10 (13).

Immunoreactivity to antibody clone HMB-45 is a key diagnostic characteristic
expressed in 96–100% of PEComas. The antibody clone HMB-45 typically stains
cytoplasmic antibodies in melanocytes, which suggests that PEComas are related to
such cells as well. Staining is often patchy and of intermediate intensity (29). The
melanocytic antigen Melan-A can also be found in 72–88% of PEComas (14, 29, 41),
and around 2–30% of tumors are also positive for the S100 protein (14, 41). The
S100 protein is also traceable in melanocytes or melanocytic tumors. PEComas
always express at least one of these melanocytic markers. Therefore, epithelioid
tumors that are positive for the smooth muscle markers actin and desmin should be
immunohistochemically examined via HMB-45 staining. If there is a positive reaction
(Fig. 4.1.2 (G), (H)), the diagnosis must be “PEComa”, as long as LMS can be ruled out
(cf. DD). Cytokeratins, CD34 and CD117 are usually negative. CD117 positivity has been
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(A) (B) (C)(A) (B) (C)

(D) (E) (F)

(G) (H)

Fig. 4.1.2: PEComa – histological findings pertaining to an intraligamentarily located PEComa. (A) the
cells are epithelioid throughout, sometimes clear celled and in part compartmentalized by bands
of collagen fibers; (B) staining with azan clearly reveals the tumor cell nuclei in bright red, while the
dense compartmentalizing collagen stains in blue (sclerosing PEComa); (C) blue enlarged nuclei with
discernible nucleoli are visible in the epithelioid cells, necrosis is not present, mitotic density is low;
(D)–(F) the tumor cells express various myogenic markers in both components, in this case smooth
muscle actin (D), desmin (E) and caldesmon (F); in the past, such findings would have justified clas-
sification as epithelioid leiomyoma; (G), (H) expression of the melanocytic marker HMB45, strongest
in the perivascularly located cells (H), makes classification of the lesion as PEComa mandatory.

documented in some cases, which, when present, can make discerning PEComa from
a pelvic gastrointestinal stromal tumor more complicated (11).

There have been accounts of PEComas with glandular epithelial components
or encapsulated endometrial glands (21, 29, 53). Most PEComas exhibit displacing
growth into the myometrium or finger/tongue-like myometrial infiltrations that are
reminiscent of LG-ESS (29). As already mentioned, PEComas could be categorizable
into twomorphologic groups, or subtypes (52). The first subtype consists of epithelioid
cells with abundant eosinophilic cytoplasm, diffuse HMB-45 expression and only few
positive smooth muscle markers, and demonstrates a finger-like growth pattern simi-
lar to that seen in LG-ESS. The other subtype consists of cells that are rather spindled
than epithelioid, with less ample but clear cytoplasm. HMB-45 expression is lower,
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and smooth muscle marker expression is extensive. This latter subgroup might be
more closely related to (epithelioid) smooth muscle tumors (44, 52). While PEComas
and their metastases can be both ER and PGR negative (5), there have been numerous
accounts of ER and PGR positivity (1, 28, 52, 58). ER expression tends to be stronger in
some cases, but can also be entirely absent when PGR are positive (24).

Regarding the aggressiveness of PEComas, a classification system (4, 14, 16) based
on clinical observational studies has come to be widely accepted. The classification in
its current form (4) – a modified version of the original classification (14) – consid-
ers the following criteria: tumor size > 5 cm, high-grade nuclear atypia and cellularity,
TCN, > 1M/50 (!) HPF, infiltrative growth pattern, lymphovascular invasion. A PEComa
is deemed benign when it fulfills < 2 factors and (!) is < 5 cm in size, while tumors are
already classified as malignant when ≥ 2 factors are fulfilled. Tumors fall within the
“uncertain malignant potential” risk category when they have a size that is ≥ 5 cm
without other high risk features or (!) nuclear pleomorphism/multinucleated giant
cells.

Tumors that fulfill four or more of the aforementioned features have a specificity
and sensitivity of 100% to be malignant PEComa (41).

PEComas arise in the myometrium in particular. They closely resemble leiomyoma in terms of their
gross appearance and macroscopic features, but are usually fleshier. Necroses and hemorrhages
can be present.

PEComas consist of epithelioid cells and/or spindle cells. The focal perivascular localization
of the tumor cells around blood vessels is a prominent feature. The expression of smooth mus-
cle markers suggests that PEComas are related to smooth muscle tumors. Immunoreactivity to
melanocytic antigens, verified via antibody HMB-45 or Melan-A and S100, is a key diagnostic fac-
tor. PEComas are classified as benign, malignant or as tumors of uncertain malignant potential.
Classification is made on the basis of the following factors: tumor size > 5 cm, high-grade-nuclear
atypia, strong cellularity, tumor cell necrosis, > 1M/50 (!) HPF, infiltrating/invasive margins, and
lymphovascular invasion.

4.1.3 Clinical presentation, diagnostics, screening

Symptoms and clinical features correspond to those of regular LM. The diagnosis “PE-
Coma” is thus usually only reached after surgery. AUB in form of heavy and prolonged
menstrual bleedings, and dysmenorrhea are typical symptoms in pubescent women.
Virtually all PEComas present with AUB and/or pelvic pain (41). Lower abdominal
pains are suggestive of a rapidly growing lesion. The findings and features yielded
from palpation also barely differ from those of regular LM. PEComas are usually soli-
tary tumors. Identifying multiple lesions via palpation could be suggestive of multi-
locular PEComa or simultaneous LM. PEComas are usually softer than LM and have
numerous clinical differential diagnostic alternatives. Simultaneous tuberous sclero-
sis or the presence of a tumor from the PEComa family, e.g. angiofibroma, angiomy-
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olipoma or lymphangioleiomyoma, are factors strongly suggestive of a uterine PE-
Coma.

Since a reliable diagnosis “PEComa” will only be possible prior to surgery in ex-
ceptional cases, the clinical diagnostic approach to be adopted corresponds to that for
regular LM. As a matter of course, when there is the suspicion that a lesion is not reg-
ular LM, regardless of what it is thought to really be, diagnostics must be conducted
with particular attentiveness, and the diagnostic flowchart presented in Chapter 6,
Vol. 1 should be applied.

No particular screening has been established in practice for this extremely rare
type of neoplasm. However, in some reported cases, cytological smears yielded find-
ings suggestive of PEComa, including discohesiveness, epithelioid morphology with
ample and pale to weakly eosinophilic cytoplasm, and low-grade nuclear atypia (48).
The diagnosis as PEComawas later confirmed. Therefore, PEComamust be considered
as a possibility whenever cytological smears/swabs contain corresponding cellular
material.

The symptoms and clinical presentation of PEComas largely correspond to those of leiomyoma.
However, PEComas usually appear to be softer in comparison. Joint occurrence with tumors associ-
ated with the tuberous sclerosis complex, such as angiofibroma, angiomyolipoma and lymphangi-
oleiomyoma, is particularly suspicious. The diagnosis “PEComa” is reached postoperatively in the
majority of cases. Noparticular screeningmethodshave yet been established as standardpractice,
though cells suggestive of PEComa can occasionally be found in cytological swabs/smears.

4.1.4 Imaging

Literature pertaining to the imaging diagnostic features of uterine PEComas is sparse
as corresponding cases are so rare. A PEComa should at least be considered as a possi-
bility in cases in which assumed LM exhibit abnormal/suspicious features, and/or in
which the patient has tuberous sclerosis, facial angiofibromas or otherwise localized
angiomyolipomas. Performing imaging diagnostics on the lungs (CT) is worthwhile
whenever a PEComa has been reliably diagnosed as such. Doing so not only serves to
verify the absence of primary metastatic spread, but also helps rule out some tumors
from the PEComa family (lymphangioleiomyomatosis for example) and thus to narrow
down the precise variant of PEComa at hand.

Uterine and extrauterine PEComas produce a largely identical appearance in
sonography. PEComas bear resemblance to LM inmany cases, but it is not uncommon
for them to be derounded and/or unclearly delineated andheterogeneously echogenic
(50). Reports often describe the presence of irregularly circumscribed anechoic to hy-
poechoic sections that correlate to the macroscopically visible cystic structures or
necroses (12, 43, 50) (Figs. 4.1.1 (C); 4.1.3 (A), (B)). As in CT, the walls of the cysts are
usually thickened. It should be noted that these findings all also apply to STUMP,
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LMS and LM degeneration and thus do not serve to rule them out from a differential
diagnostics perspective. LM or LMS are thus also the most frequently made misdiag-
noses in sonography, too (50). It happens on occasion that PEComas entirely resemble
the features of a hemorrhage cyst in sonography, which can result in a misdiagnosis
as a “chocolate cyst” or an endometrioma (56). Malignant variants of the PEComa
family can showmyometrial invasion or infiltration in the right conditions (50). These
features notwithstanding, sonography is not suitable for specifying tumor types.
The presence of these suspicious sonographic features should, however, give rise to
further imaging diagnostic procedures (cf. Vol. 1, Chapter 6).

(A) (B)

Fig. 4.1.3: Sonographic findings in PEComa. (A) A tumor with heterogeneous echogenicity that is
predominantly hypoechoic containing hyperechoic as well as virtually anechoic spaces of varying
size. Interestingly, pathologists diagnosed this tumor to be cellular leiomyoma at the time of pri-
mary diagnosis, as leiomyosarcoma at the time of initial recurrence, and finally as PEComa upon
further relapse. The irregularly contoured margins in sonography already made a leiomyoma rather
unlikely; (B) heterogeneous, predominantly hyperechoic tumor. The margins between the areas of
differing echoicity are partly irregular, which is strongly suggestive of an irregular mesenchymal
tumor.

CT is generally not an appropriatemethod for specifying tumor type, but it highly suit-
able for diagnosing extent and spreadof disease, andas ameans formonitoringpallia-
tive therapy (43). The features that uterine PEComas exhibit in CT andMRI correspond
closely to those of their extrauterine/retroperitoneal counterparts and their metas-
tases. The picture they emit is rather unspectacular, characterized in CT by a well-
circumscribed, displacing solitary mass with heterogeneous density (26, 37). Other
sources have described the tumor as being hypo- and isodense to the skeletal mus-
culature (50). Hypodense sections usually correspond to necroses or cystic structures
that do not enhance in CECT (43, 50) and that present as anechoic structures in sonog-
raphy. The enhancement emitted is deemed significant and can be homogeneous and
heterogeneous (50). According to some sources, enhancement is stronger at the mar-
gins of the tumor than at its center and higher in the venous phase than in the arterial
phase (1, 22). Analogous to the clinical and sonographic findings, the features of PE-
Comas in CT make such neoplasms very difficult to discern from LM. PEComas can
even contain calcifications (37).
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Analogous to uterine sarcomas, the malignant forms of PEComa, in particular,
exhibit recognizable hemorrhages, cysts, necroses, and infiltrations in MRI (43). T1W
reveals a hypointense tumor with hyperintense sections in hemorrhagic areas. In T2W
images, the tumor has heterogeneous SI, containinghyperintense andhypointense re-
gions with irregular and unclear margins (24, 50). Their heterogeneous enhancement
in T1WC (50)makes PEComas almost impossible to discern from LMS. No appearances
or features have yet been identified as being specific to PEComas, though MRI can
largely serve to rule out regular LM. In MRI, PEComas can occasionally resemble the
features of a hemorrhage cyst with an irregular, usually thickened wall (56).

In terms of PET-CT, the same criteria apply as for LMS.

In sonography, PEComas are characterized by exhibiting heterogeneous echogenicity across
the entire tumor, often in combination with anechoic, occasionally larger cystic sections or
necroses. While these features are suspicious, they do not serve to reliably discern PEComas
from leiomyosarcomas.

CT is not suitable for reliably specifying tumor types. Nor can a specific diagnosis be reached via
MRI. The imaging features that PEComas exhibit inMRImost closely resemble those of leiomyosar-
coma, characterized in T2 weighted images by a tumor with heterogeneous signal intensity with
hypointense and hyperintense areas with irregular and unclear margins.

4.1.5 Differential diagnostics

For rather soft tumors, the possible differential diagnostic alternatives are LM degen-
eration, an LMS, a CLM, a STUMP or an LG-ESS. Macroscopically discerning between
the aforementioned types of neoplasms is often not even possible when observing the
cut-open specimen (56).

Epithelioid LM and LMS are the most important DD at the microscopic level. Not
only do these two tumor types have a similar morphologic appearance – they occa-
sionally also express HMB-45 (focal expression in 36% of LMS) and Melan-A (though
the latter extremely rarely) (46, 51, 55). This is apparently an overlapping gray area in
which the tumor types cannot reliably be discerned from each other, though it likely
only involves very fewcases inpractice.However, tumors are very likely to bePEComas
when there is clear staining formelanocyticmarkers, clear ormildly eosinophilic cyto-
plasm, round to oval nuclei, a prominent capillary network as well as multinucle-
ated giant cells (52, 55). The difficulty of discerning PEComas from epithelioid LM
can be somewhat alleviated by verifying the presence of a pronounced capillary net-
work in the former, that cannot be found in the latter as such. Since differentiation is
so challenging, it has been suggested that tumors that exhibit morphologic and im-
munohistochemical characteristics of LMS should be classified as such even when
HMB-45 staining is positive, so long as no other features suggestive of PEComa are
present. Tumors that do not exhibit the characteristics of LMS, but which do exhibit
the morphologic criteria of PEComa and positive HMB-45 staining should be classi-
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fied as PEComas, and subsequently categorized as benign, as having uncertainmalig-
nant potential, or as malignant depending on their further morphologic features (60).
Notwithstanding, some also assume the stance that PEComas in fact only constitute a
special form of epithelioid smoothmuscle tumors that expressesmelanocyticmarkers
(44, 45, 51). This hypothesis questions the entire PEComa concept per se, since some
PEComas, like angiomyolipoma of the liver for example, are certainly not variants of
smooth muscle tumors. There is an interesting account of a case in which a PEComa
was mistaken for LG-ESS of the uterus at primary diagnosis, and was only later iden-
tified as such on the basis of its metastases (10).

The expression of HMB-45, Melan-A, and the S100 protein makes it necessary to
consider melanoma or metastases thereof as DD alternatives. Cervical melanomas are
exceedingly rare, usually occur in postmenopausal patients, and – together with vagi-
nal and vulvar melanomas, which occur five times as often – account for around 2%
of all malignant melanomas (38). Since melanomas test negative for smooth muscle
markers, such findings serve to rule them out with a high degree of certainty. PE-
Comas, in contrast to melanomas, only rarely express S100, and when they do, said
expression is only very mild (41). Unlike most melanomas, PEComa cells virtually
never form melanin pigment and thus do not have a noticeably dark macroscopic
coloration. Cervical melanoma exhibits polypoid exophytic or ulcerous growth and
spreads in the fashion of cervical carcinoma (38). Amelanotic cervical melanoma can
be clinicallymistaken for cervical carcinoma, and histologicallymistaken for PEComa
(Fig. 4.1.4). Cases in which PEComas have been misdiagnosed to this end have been
recounted in the literature (6). The difficulties in differentiation are exacerbated by
the fact that more than 50% of cervical melanomas exhibit epithelioid or spindle-like
cells.

The tongue- or finger-like growth pattern that infiltrating PEComas exhibit bears a
strong microscopic resemblance to LG-ESS. LG-ESS and ESN can both contain ample
epithelioid cells with eosinophilic cytoplasm (32). What both of these entities share
in common with PEComas is that they can clinically and macroscopically “mimic”
LM. The vessels in PEComas usually have thicker walls than those in LG-ESS. LG-ESS
and ESN clearly exhibit stromal differentiation, have the typical spiral arterioles and
usually have aCD10positive andHMB-45negative immuneprofile (55).However, CD10
expression can also be positive in PEComas (13).

Angiomyolipomas or lymphangioleiomyomatosis, both members of the PEComa
tumor family, can occasionally be found in the uterus. The diagnosis “lymphan-
gioleiomyomatosis” is usually histomorphologically footed, characterized by the
presence of smooth muscle cells with flocculent eosinophilic cytoplasm in widened
lymphatic vessels. Classic triphasic angiomyolipoma, in contrast, is a clinically rec-
ognizable benign tumor comprising atypical vessels, epithelioid smoothmuscle cells,
and fat. Both of these neoplasms express melanocytic markers by definition; HMB-45
positivity is particularly prominent (6). In principle, it can be assumed that present
tuberous sclerosis or synchronous angiofibromas, epithelioid angiomyolipomas or
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Fig. 4.1.4: Differential diagnosis PEComa. Largely amelanotic cervical melanoma.

lymphangioleiomyomatosis at another anatomical site serve to strongly support the
diagnosis “PEComa”.

Cervical clear cell carcinoma can resemble or “mimic” PEComa in HE-stain
slides (38). The strong expression of cytokeratin markers and the absence of veri-
fied melanocytic markers in carcinoma serve to resolve this diagnostic issue.

In summary, the key conclusion that can be drawn in the context of DD is that
all mesenchymal tumors that contain epithelioid cells should be tested for HMB-45
expression.

Regular and degenerated leiomyoma, leiomyosarcoma, STUMPand low-grade endometrial stromal
sarcoma constitute themost importantmacroscopic differential diagnoses for PEComa. Epithelioid
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smooth muscle tumors and melanomas (due to the expression of melanocytic markers, especially
HMB-45) are the key differential diagnostic alternatives at the microscopic level. Synchronous or
metachronous angiomyolipomas or lymphangioleiomyomatosis serve to sustainably support the
diagnosis “PEComa”.

4.1.6 Course, prognosis

Since so little is known about this family of neoplasms, even PEComa variants that are
classifiedasbenign shouldnonetheless be considered tumorswith “very lowpotential
for aggressive behavior” and be treated accordingly. Overall, up to 71% of PEComas
are said to fulfill the malignancy criteria (14). The malignancy criteria presented in
the microscopic context are virtually always met in metastasized PEComas (41). Re-
sults frommultivariate analysis suggest that a tumor size of > 5 cm and the presence of
TCN are the factors most strongly associated with recurrence (4). Malignant PEComas
can extendand spreadbeyond theuterus. In one study, positive pelvic LNwere verified
in 2 of 7 cases (41). However, 6 of the 7 patients who underwent LNE still developed
metastatic disease. Tumors classified as malignant recur or metastasize within a me-
dian period of 21.6mo (3–72mo) (41). In one review (4), 29.6% of the PEComas that
had been classified as malignant had been advanced at the time of primary diagnosis
or later developed recurrences or metastases.

The lungs, the liver, the kidneys and also the bones are the most important sites
of metastatic involvement (14, 58). Accounts have been published in which PEComas
were simultaneously present both in the uterus and in the lesser pelvis, the adnexa
and/or the abdominal cavity (12, 58). The tumors exhibited criteria suggestive of a
malignancy according to the classification presented earlier. The question remains
unresolved whether or not the PEComas in question were synchronous or consti-
tuted/involved locoregional metastasization. Synchronicity should be assumed in
cases of simultaneous tuberous sclerosis (12).

Generally speaking, PEComas that are classified as benign should nonetheless be treated as tu-
mors with “very low potential for aggressive behavior”. Tumor sizes > 5 cm and TCN are the factors
most strongly associated with disease recurrence. Metastatic spread is to the lungs, the liver, the
kidneys and the bones in the majority of cases.

4.1.7 Primary surgery

THE without injuring the uterus or the tumor is the therapeutic method of choice for
PEComas, not least due to the difficulties involved in ascertaining whether or not they
are malignant. Like for LG-ESS, STUMP and LMS, the main problem with PEComas is
that they are usually not detected as such on the basis of their clinical behavior and
symptomsandare subsequently subjected to surgical treatment under the assumption
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of LM. Such cases have also been encountered in the advisory work of the DKSM. No
standards exist in terms of surgical management (4, 41). The current NCCNGuidelines
on uterine tumors and soft tissue sarcomas provide no recommendations (30, 31). Un-
til valid, reliable data have been published, malignant PEComas should be surgically
treated analogous to LMS, while PEComas with uncertain malignant potential should
be subjected to surgery analogous to that for STUMP (cf. variants of LM and LMS
Vol. 1, Chapters 1 and 2). This applies equally to conservative or uterus-sparing sur-
gical procedures. A 24-year-old patient with uterine PEComa who underwent primary
tumor extirpation twice developed a cervical recurrence, both of which were subse-
quently resected. The patient was without further relapse for 12mo thereafter (end
of follow-up) (56). Morcellation must be regarded as contraindicated for PEComas as
well. Details in this regard are provided in the chapters on STUMP, LMS, and LG-ESS
(cf. Vol. 1, Chapters 1, 2, 4 and 6). There are currently no data which suggest that per-
forming RAH, BSO, LNE, or omentectomy on tumors that are confined to the uterus
has an impact on OS or PFS. Among 7 patients with malignant PEComas (2 of whom
had positive LN) who underwent LNE, 6 nonetheless developed metastatic disease or
local recurrences (4, 25).

For advanced PEComas that extend beyond the uterus, reference should be made
to the respective provisions for LMS.

Total hysterectomywithout injuring the uterus or the tumormust currently be regarded as the ther-
apeuticmethodof choice.Overall, reference canbe taken to the specificationsmade for STUMPand
leiomyosarcoma, depending on degree of malignancy. The same applies to conservative and addi-
tional surgical measures.

4.1.8 Adjuvant and additive radio-, chemo- and hormone therapy

There is currently no evidence to even remotely justify subjecting patients with ma-
lignant PEComas to postoperative RT. It must be assumed that, analogous to pure
uterine sarcomas, postoperative ERT will not have a favorable impact on survival. Nor
are any data available regarding the RFI of local recurrence. It currently remains un-
clear whether VBT serves to reduce the rate of vaginal stump recurrence in malignant
uterine PEComas.

There are also no data that could give any insight into whether or not subjecting
R0 resected malignant and semi-malignant PEComas to adjuvant CHT yields benefi-
cial results (4, 41). The NCCN Guidelines Uterine Sarcomas and Soft Tissue Sarcomas
(30, 31) do not consider PEComas in this context. The same applies to the RX situations
that so regularly arise following morcellation or tumor enucleation. Nor are there any
data which verify that adjuvant CHT improves PFI or OS in asymptomatic R1 resected
patients. In one study, all 4 women with malignant PEComas who received CHT de-
veloped metastatic disease (41). According to one review, adjuvant therapy was even
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associated with higher recurrence and mortality rates, though selection bias might
possibly have had a role to play (4).

MTOR inhibitors might be suitably applied in the adjuvant context (see recur-
rences and metastases), though the literature does not provide any reliable data to
this end. There have been isolated accounts of treatment with everolimus, though no
effects on RFI or OS can be concluded from the results (29). There is consensus in the
available literature that there is currently no indication for administering adjuvant
CHT to patients whose disease has been R0 resected. One study recounts a case in
which a patient with pelvic PEComa in the posterior cul de sac was suboptimally de-
bulked (R2 resection) in initial surgery. Upon 12 cycles of subsequent additive therapy
using temsirolimus (25mg IV weekly) there was no evidence of remaining disease (7).

While some PEComas express steroid receptors, no data are available that pertain
to the application of adjuvant HT. Drawing on what is known for HR positive LMS, ad-
juvant HT currently cannot be deemed indicated for HR positive PEComas, regardless
of whether R0, RX or R1/2 resection margins have been achieved.

There is currently no discernible indication for postoperative radiotherapy. In general, the stan-
dards and provisions pertaining to leiomyosarcoma can also be adhered to in cases of PEComa.
Likewise, there is currently no indication for subjecting R0 and RX resected PEComas to adju-
vant chemotherapy. Additive therapy that antagonizes mTOR (e.g. temsirolimus) might be a useful
option when there are postoperative tumor residuals. Nor is there an indication for adjuvant and
additive hormone therapy.

4.1.9 Primary radio-, chemo- and hormone therapy, approach in cases
of general inoperability

Only insufficient data are available on the application of neoadjuvant RT, for achiev-
ing operability. Therapy attempts using radiotherapy could be considered in cases of
general inoperability, though nothing is known about what the benefits of doing so
might be.

Regarding neoadjuvant CHT, there is one case report of a soft tissue PEComa
in which administering a combination of doxorubicin and ifosfamide achieved an
80% tumor shrinkage (35). Bearing in mind the tumor’s pathogenesis, treatment
with an mTOR inhibitor might be plausible. In one DKSM case (27), treating a patient
with primarily inoperable metastases and extensive recurrence with everolimus ef-
fected dramatic tumor shrinkage that rendered disease accessible for R0 resection
(Fig. 4.1.6 (A)–(E)). In this case, mTOR overexpression had been verified prior to the
onset of CHT (cf. recurrences and metastases). These results allow the conclusion to
be drawn that neoadjuvant or even primary systemic therapy with an mTOR inhibitor
could bepossible in cases of PEComas that are extensive or inoperable at primary diag-
nosis. In another case, dramatic tumor shrinkage was achieved under temsirolimus,
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though the PFI was only 5mo. One study recounts a case in which a patient with
pelvic PEComa in the posterior cul de sac was suboptimally debulked (R2 resection)
in initial surgery, and who showed a CR upon undergoing additive therapy using tem-
sirolimus (7). No experiences have yet been published in terms of what the benefits
would actually be of subjecting patients who have undergone successful neoadjuvant
therapy to subsequent surgery. Administering mTOR inhibitors (off-label use) could
serve to achieve temporary remission in generally inoperable patients. Whenever
possible, mTOR activation in the tumor tissue should be immunohistochemically
measured and verified.

No data are available regarding the application of primary or neoadjuvant HT to
PEComa patients. Neoadjuvant or adjuvant therapy with GnRH analogues is appar-
ently ineffective (56). Postmenopausal patients with inoperable HR positive tumors
could undergo HT with AI (cf. palliative HT).

There is no indication for administering primary/neoadjuvant radiotherapy. Regarding primary/
neoadjuvant chemotherapy, there are only insufficient data. Therapy with mTOR inhibitors (e.g.
temsirolimus) is the most likely to achieve an effect. Primary/neoadjuvant hormone therapy is
not indicated. Nor are there standards that pertain to cases of general inoperability. Systemic
treatment with mTOR inhibitors, or in case of hormone receptor positive tumors with aromatase
inhibitors could be conceivable.

4.1.10 Aftercare, recurrences, metastases

Aftercare for cases of malignant PEComas and PEComas with uncertain malignant
potential should be designed in accordance with the approach adopted for LMS and
STUMP, respectively. More details are presented in the corresponding Chapters 1 and 2
of Volume 1. TVS constitutes an essential element of PEComa follow-up, not least be-
cause it is very effective at identifying pelvic recurrences. The sonographic features
essentially correspond to those of the primary tumor. They typically includenumerous
anechoic to weakly echoic spaces that correspond to cysts and necroses in particular,
though this finding is not specific to PEComas (Fig. 4.1.5).

Any lesion that is assumed to be a metastasis of a primary uterine PEComa could
theoretically in fact constitute a primary extrauterine PEComa. This is especially the
case when disease is associated with tuberous sclerosis, not least because multilocu-
lar tumors can also arise in that context.

For malignant PEComas, aftercare and follow-up should be designed in accordance with the ap-
proach adopted for leiomyosarcomas, while for PEComas with uncertain malignant potential, ref-
erence should be taken to STUMP. The general suspicionmust apply that any lesion assumed to be
a metastasis of uterine PEComa could in fact be primary extrauterine PEComa.
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(A) (B)

Fig. 4.1.5: Sonography and macroscopy of a pelvic PEComa recurrence. (A) Sonography reveals a
tumor with heterogeneous echogenicity with numerous anechoic voids that correspond to cysts or
necroses; (B) the macroscopic specimen serves to confirm the sonographic diagnosis.

4.1.11 Surgical management and postoperative additive treatment for recurrences
and metastatic disease

In general, R0 resection is regarded as the measure of choice for recurrences and
metastases (4, 10, 34). Overall, the data situation is very weak as only very few cor-
responding cases have been covered in the literature. In principle, reference can be
made to the data that pertain to LMS (cf. Vol. 1, Chapter 2). Likewise analogous to LMS,
early recurrences need to be reckoned with.

There have been no experiences to date that suggest that R0 resecting recurrences
and metastases in asymptomatic women yields any benefits in terms of PFI and OS
(4, 41). Nor are there sufficient data concerning the effects of targeted RT. Administer-
ing temsirolimus achieved a CR of residual tumor in a patient with advanced primary
PEComa (7). However, there is also a report of PD following R2 resection of a colonic
PEComa (40). Generally speaking, treatment with mTOR inhibitors can be consid-
ered, though it remains unproven that doing so has an effect on OS in asymptomatic
patients. Symptomatic tumor residuals should be treated analogous to the palliative
context.

Experiences to date suggest that R0 resection is the method of choice for recurrences and metas-
tases. In general, reference can be made to the data and approach presented for leiomyosarcoma
in this context.

It has yet to be proven that performing any form of postoperative additive therapy on patients
who have undergone R0 resection of recurrences and metastases offers any benefits. Treatment
with mTOR inhibitors can be considered when there is residual disease, though doing so has not
yet been proven to improve survival.
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4.1.12 Palliative radio-, chemo- and hormone therapy, therapy with small
molecules, supportive therapy

Only isolated case studies have been published on palliative RT and PEComas. These
sources suggest that RT has largely no effect on metastases or disease recurrences (8,
28). Targeted RT could conceivably serve to achieve short-term symptom control in
isolated cases. Reference can be made to the criteria for LMS in this regard as well.

Palliative CHT has been the subject of only few retrospective studies and sporadic
case studies on PEComa. In one case, application of liposomal doxorubicin resulted in
PD (28). Combinations of carboplatin plus paclitaxel and gemcitabine plus docetaxel
appear to be equally ineffective (8, 20, 40), as does the highly toxic combination of
ifosfamide, vincristine and actinomycin D (34). “Positive” experiences with doxoru-
bicin plus ifosfamide are currently limited to one case in which SD was achieved for
9mo (23, 40).

Building on the mTOR signal pathway and its potential role in the etiology and
pathogenesis of PEComas (cf. etiology and pathogenesis), the recent literature has
included case studies on the targeted application of mTOR inhibitors (sirolimus/
rapamycin, everolimus, temsirolimus). Within a sample of 10 patients, temsirolimus
achieved a PR in 50%and SD in 10%of cases (3). In a recent literature review covering
a total of 22 advanced cases treatedwith sirolimus or temsirolimus, a CRwas achieved
in 18%, and a PR was achieved in 63% of cases (RR: 81%) (19). Besides lasting
remissions, PFI was otherwise between 2–37mo. Other sources report significant PR
and a corresponding PFI of 2–22mo for a total of 6 cases with IHC verified mTOR
overactivation (one case without verification) (18, 23, 54). In a DKSM case, a patient
with primarily extensive, inoperable pelvic and retroperitoneal recurrence with IHC
verified mTOR overactivation was given everolimus (3mg oral daily). The patient
underwent R0 resection after 4mo of treatment. The pulmonary metastases present
vanished completely (Fig. 4.1.6 (A)–(E)) (27).

In two further case studies, mTOR inhibitors administered either alone or in com-
bination with topotecan achieved no responses, though elevated mTOR activity had
not been immunohistochemically verified prior (40, 47). The recently reported cases
of TFE3 translocation-associated PEComas that lack TSC mutations (42), but that do
not putatively exhibit mTOR overactivation, could well serve to explain why therapies
that aims to antagonize against mTOR are ineffective. Overall, it might be sensible to
expand the spectrumof predictivemolecular diagnostics for individualized treatment.
Overall, it would likely be sensible to verify mTOR overactivation prior to administer-
ing mTOR inhibitors. This can be achieved by presentation of mTOR target structures
via IHC testing for overexpression of phospho-ribosomal protein S6, or of phospho-
rylated binding protein-1 of eukaryotic indication factor 4E (p-4EBP1). Since recently,
the current NCCN Guidelines Soft Tissue Sarcomas have recommended the applica-
tion of the mTOR inhibitors sirolimus and everolimus as a means for treating PEComa
patients (30). The TKI imatinib is apparently ineffective (8).
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(A) (B)

(C)

(D) (E)

(A)

Fig. 4.1.6: Clear partial remission of an extensive PEComa recurrence treated with everolimus for
3 months, imaging and macroscopy. (A) Pre-therapeutic vaginal sonography of the recurrent lesion
with numerous necroses and cysts which correspond to the anechoic spaces; (B) post-therapeutic
sonography reveals substantial tumor shrinkage; (C) axial CECT confirms the findings in (A) (upper
left, open arrow); coronal CECT clearly reveals that the tumor extends beyond the lesser pelvis (bot-
tom left, open arrow), and has irregularly defined cystic and necrotic areas. Axial and coronal CECT
(top and bottom right, thin arrows) after everolimus therapy show that massive tumor shrinkage has
occurred; (D), (E) the remaining, subsequently resected and opened residual tumors; (D) the cystic
structures and macroscopically yellow necroses correspond to the sonographic findings; (E) histol-
ogy revealed necroses in the yellow areas, while the hyaline part still contained vital tumor cells, a
fact that serves to confirm that remission was only partial.)
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Therapy proposal

mTOR inhibitor Everolimus 3×1mg daily oral

While PEComas also express HR, no data are currently available regarding the ap-
plication of palliative HT to patients with uterine PEComas. One publication reports a
case of a postmenopausal patientwith amassive chemo- and radio-resistant retroperi-
toneal PEComa with positive ER and PGR. The patient showed a lasting (at the time
of publication of the report) PR and a significant reduction of symptoms after 12wk of
treatment with AI (letrozole 2.5mg daily) (28). HT with AI thus appears to be effective
in tumors with positive HR. Therefore, a therapy attempt using AI can be considered
in corresponding cases. There are currently no datawhich suggest that the application
of GnRH analogues in premenopausal women has any potential benefits. As already
stated, analogous to breast cancer, combiningHTwith anmTOR inhibitor as a therapy
attempt could be a conceivable option.

Regarding supportive therapy, the same criteria apply as for uterine sarcomas.

Palliative radiotherapy appears to be ineffective. There are no known cases of complete remission
being achieved under palliative chemotherapy. Short-term partial remissions are possible under
a regimen of anthracyclines and ifosfamide. When there is mTOR overactivation, applying mTOR
inhibitors is themeasuremost likely to achieve positive results, with remission rates of up to 81%.
A hormone therapy attempt using aromatase inhibitors, possibly in combination with an mTOR
inhibitor, can exceptionally be considered for tumors with positive hormone receptors.

4.2 Extrauterine and extragenital PEComas

4.2.1 General, pathogenesis, pathologic-anatomical features

The extrauterine variants should be classified as soft tissue PEComas. Patients aged
as young as 8 years can be affected (34). Since the uterus is the most common site
of PEComas in women, it must be considered in every case of extrauterine PEComa
that there might well be a primary tumor in the uterus, and corresponding diagnostic
steps should be initiated. Medical histories in such cases often reveal a STUMP or a
uterine LMS that had not been recognized as a PEComa at primary diagnosis (27). Re-
evaluation and re-examination of the initial specimen is sensible in any case.

There have only been isolated reports of PEComas arising in the ovaries, the
vagina, the vulva, the ligamentum teres and the ligamentum latum (29, 34, 37, 55).
Tumors in the wall of the bladder are reported to reach sizes of up to 9 cm. Growth
is usually predominantly extravesical. PEComas of the bladder as well as tumors
between the posterior vaginal wall and the anterior wall of the rectum (11) are difficult
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to clinically discern from uterine or vaginal PEComas. The few known cases of vesical
PEComawerenot recognizably associatedwith tuberous sclerosis (32, 47). Overall, any
solid tumor within the female pelvis that bears clinical resemblance to an LM could
in fact be a PEComa. The presence of further tumors from the PEComa family must
always be deemed suggestive of the presence of extrauterine PEComa (see etiology
and pathogenesis).

Extrauterine PEComas can occur both in genital and extragenital sites. Patients with extrauterine
PEComas frequently have a past medical history of uterine PEComa that has been misdiagnosed
as STUMP or leiomyosarcoma.

The uterine and extrauterine variants of PEComa do not differ in terms ofmacroscopic
appearance, microscopic features and IHC. These tumors all appear to be more or
less well encapsulated in terms of gross appearance (22, 48), with a shape and con-
sistency that are reminiscent of LM. Positive ER have also been verified in retroperi-
toneal PEComas without uterine involvement (28, 57). Classification and assessment
ofmalignancy and prognosis occurs in accordance to the criteria described for uterine
PEComas.

The macroscopic and microscopic features and the assessment of the degree of malignancy of
extrauterine PEComas do not differ from those of their uterine counterparts.

4.2.2 Clinical presentation, diagnostics, imaging, differential diagnostics

Extrauterine genital and pelvic PEComas are usually incidentally discovered during
gynecologic examinations. Depending on their exact localization in the lesser pelvis,
they can compress the ureter and sometimes the intestines and subsequently become
evident via examinations conducted in the respective medical disciplines. Features
in palpatory examination generally correspond to those of LM. The presence of cys-
tic structures and/or necrosis can let the tumor appear softer. The outer surface can
be smooth or occasionally (like LM) have a more nodular appearance. There are no
known tumor markers, nor are there any specific or suggestive paraclinical features.
Overall, for extrauterine PEComas too, present tuberous sclerosis or synchronous an-
giofibromas, epithelioid angiomyolipomas or lymphangioleiomyomatosis at another
site serve to strongly support the diagnosis “PEComa”.

Further clarification must be sought via imaging and/or diagnostic LSC. Since
benign extrauterine LMare also rather the exception, the possibility of a benign, semi-
malignant ormalignant tumor should alwaysbe consideredwhenpalpatory and imag-
ing examinations are suggestive of LM. Corresponding tumors should thus always
be R0 resected for histologic examination. Wedge and other biopsies must always
be avoided in such cases, regardless of access route. RX situations are an automatic
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consequence of such measures, for which an elevated risk of recurrence needs to be
reckoned with.

Extrauterine PEComas can emit a strong clinical impression of ovarian tumors or other extrauterine
benign and malignant soft tissue tumors.

Extrauterine PEComas barely differ from uterine PEComas in terms of their imaging
features. Their extrauterine origin is usually recognizable in CT. Imaging often also
reveals evidence of micturition problems in PEComas of the bladder (22).

The features and characteristics that extrauterine PEComas exhibit in imaging diagnostics do not
differ from those of uterine PEComas.

Clinically speaking, extrauterine and pelvic PEComas are most likely to be mistaken
for an ovarian tumor or a smooth muscle tumor of the respective site. Sonography or
CT/MRI are generally capable of determining the organ of origin or whether the tumor
has an extraperitoneal origin. LMS, other STS and GIST need to be considered as well
whenever an extraovarian and/or retroperitoneal lesion exhibits rapid growth. While
a lesion cannot be reliably diagnosed as PEComa on the basis of clinical, biochemi-
cal and imaging-based methods, PEComa is a possibility that should nonetheless be
considered.

GIST can exhibit features and characteristics of PEComa, for example epithelioid
cells and spindle cells ormultinucleate giant cells, which can occasionallymake these
entities difficult to discern from each other histologically. Melanocytic markers (HMB-
45, S100) as well as CD34, DOG1 and CD117 facilitate microscopic differentiation be-
tween these entities, though in GIST, the former is negative and the latter are positive
(cave: CD117 positivity exceptional in PEComa) (11).

Alveolar STS constitutes another important histologic DD (41). Alveolar STS ac-
count for only 1% of all STS and only exceptionally arise in the female genital tract
(39); they also lack the joint expression of actin and melanocytic markers (15). Clear
cell sarcoma is also a melanin-producing STS in younger women that expresses S100
and HMB-45, but does not express muscular markers. In principle, vaginal clear cell
carcinoma can also first bemistakenwith PEComa inHE-stainedhistological samples.
The diffuse expression of cytokeratins and the lack of melanocytic markers in such
carcinomas are the key suggestive factors that help to differentiate between these two
types of neoplasm. Amelanotic vulvarmelanoma is a differential diagnostic option for
the extremely rare vulvar PEComa (Fig. 4.2.1)

Malignant PEComas in female patients that are located extragenitally and/or in
the bones could in fact constitute metastatic lesions from a primary uterine tumor
that subsequently needs to be searched for (58). Such PEComas in the lower extremity
are more likely to be primarily localized in the bone (58).
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Fig. 4.2.1: Amelanotic vulvar melanoma.

GIST, alveolar soft tissue sarcoma, abdominopelvic sarcoma and clear cell sarcoma all share nu-
merous histologic commonalities with PEComas. Successful differentiation requires intensive im-
munohistochemical testing with a particular focus on melanocytic markers.

4.2.3 Course, prognosis, operative, systemic and radiogenic therapy

Course and prognosis of extrauterine PEComas correspond to those of their uterine
counterparts. Excision with wide clear resection margins is currently regarded as the
therapeutic method of choice (2, 22, 29, 34). No data have been published to date that
pertain to the potential benefits of performing LNE and other forms of farther reaching
surgery. Regarding adjuvant treatment, the surgicalmanagement of advanced tumors,
recurrences and metastasis, and systemic therapy, reference should be made to the
uterine forms of PEComa. One study recounts a case in which a patient with pelvic
PEComa in the posterior cul de sac was suboptimally debulked (R2 resection) in ini-
tial surgery. Upon 12 cycles of subsequent additive therapy using temsirolimus (25mg
IVweekly) therewas no evidence of remaining disease (7). Therefore, additive therapy
with anmTOR inhibitor should be considered in cases inwhich only R1/2 resection has
been achieved in primary surgery (for details see uterine PEComas). Another publica-
tion reports a case of a patient with a massive chemo- and radio-resistant retroperi-
toneal PEComa with positive ER and PGR. The patient showed a lasting (at the time
of publication of the report) PR and a significant reduction of symptoms after 12wk of
treatment with AI (letrozole 2.5mg daily) (28). HT with AI thus appears to be effective
in tumors with positive HR. Combining HT with an mTOR inhibitor could be possible
as a “therapy attempt”.

R0 resection constitutes the therapeutic method of choice for treating extrauterine PEComas. Oth-
erwise, the same criteria apply as for uterine PEComas.
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5 Adenofibroma

Genital AF belongs to the group of benign genital mesodermal mixed tumors. Adeno-
myoma is a further benign entity.

5.1 Uterine adenofibroma

5.1.1 General, pathogenesis, pathologico-anatomical features

Uterine AF is a rare benign epithelial-mesenchymal mixed tumor (benign mixed Mül-
lerian tumor) of the uterus that consists of a benign epithelial and a benign mes-
enchymal fibroma-like component. Malignant transformation of only the epithelial
component results in a carcinofibroma, in which the tumorous fibrousmatrix remains
in the form of ample fibromatous tissue, however without losing its benign features.
Carcinofibroma is generally not officially recognized as an individual or independent
tumor entity, and its particularities pertaining to clinic and therapy correspond to
those of EC. Malignant transformation of only the mesenchymal component of an AF
creates an AS. It has long been known that an AS can develop from an AF in this man-
ner (Fig. 5.1.2 (A), (B)) (8, 14, 15, 19), and the boundaries between these two neoplasms
in termsof their features and characteristics are gradual rather thanabruptly different.
Patients with AS often have a prior medical history of cervical or corporal polyps. It is
likely that AS or AF were primarily misdiagnosed as such or missed in these cases.

If both the epithelial and the mesenchymal matrix are malignant, the tumor in
question is a CS. AS and CS are two typical examples for malignant mixed tumors. At
the very least, AF is histologically located between the three aforementioned types of
neoplasm.

Barely any data are available regarding the prevalence, epidemiology and etiol-
ogy of AF. Such tumors are estimated to account for less than 5% of all uterine mixed
Müllerian tumors. AF usually originate in the uterine corpus, while the cervix is the
primary site of disease in only around 10% of cases. Benign biphasic AF are predom-
inantly found in postmenopausal patients with a median age of 68 years (38), though
there are also known accounts of younger patients as well (3, 32). AF can coexist with
adenomyosis and endometriosis (30). As is also the case for uterine sarcomas, there
have been multiple reports of a connection with previous or ongoing exposure to ta-
moxifen (16, 28, 30). In one case (30), a tamoxifen-associated AF continued to grow
under toremifene therapy, while in another (8), an AF developed into an AS during
toremifene treatment. It occasionally occurs that AF develop simultaneously in both
the uterus and the ovary while subjected to ongoing tamoxifen therapy (30).
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Uterine adenofibroma belongs to the group of malignant mixed Müllerian tumors and predomi-
nantly occurs in postmenopausal women. Histologically, adenofibroma is located between adeno-
sarcoma, carcinofibroma, and carcinosarcoma, and constitutes a potential antecedent of adeno-
sarcoma. Multiple publications report an association between adenosarcoma and exposure to ta-
moxifen.

The macroscopic similarities between AF and AS are striking. AF usually originate
from a broad-based stem, often fill the entire uterine cavum (Fig. 5.1.1), and can cause
the uterus to become irregularly enlarged (37). Tumors are known to reach sizes in
excess of 15 cm and to weigh up to 800 g. When the connective tissue accounts for a
large share of overall lesion volume, the mass can appear relatively solid or elastic
with a grayish to whitish color, characteristics that become clearly visible when the
uterus has been cut open, and that allow the assumption that the mass is an AF. It is
also not uncommon for AF to have a yellowish to brownish, spongy, partly grape-like
or honeycomb-like aspect caused by ample larger and smaller cysts and numerous
clefts (Fig. 5.1.1). Consequently, AF are macroscopically similar to AS in this regard.

Fig. 5.1.1: Large adenofibroma with predominantly fibrous, white solid sections and centrally lo-
cated areas with a sponge-like structure. This sponge-like structure causes the typical black sponge
appearance in T2W-MRI. An endometrial carcinoma (arrows) was also incidentally detected that
possibly developed from the adenofibroma.

In terms of their prominent microscopic features, AF exhibit papillary structures and
leaf-like (phylloid) contours. The entire fibrous stroma is covered by the epithelium
(Fig. 5.1.2), which also fills the gaps and voids between the papillary and phylloid con-
tours and the intrastromal cysts, which constitute dilated glands.
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(A) (B)

Fig. 5.1.2: (A) on low magnification, adenofibroma exhibit a leaf-like, phylloid growth pattern.
The diagnostic criteria “no cellular atypia” (especially regarding the stromal cells) and “no ample
mitotic activity” serve to distinguish adenofibromas from adenosarcomas. Therefore, only very
few tumors, usually with a high amount of collagen fibers and low cellularity, can be classified as
adenofibromas; (B) the tumor depicted here is in fact the adenofibroma component of the adeno-
sarcoma shown in Fig. 6.1.4 (A), (B) and was its precursor (see adenosarcoma below).

Individual glandular systems can be entirely trapped/surrounded by the stroma. The
epithelium is sometimes hyperplastic and can bear close resemblance to that of the
endometrium, the cervix, and the fallopian tube. It can also exhibit irregular prolif-
erations (24). The epithelium can be squamous, though this occurs only very rarely.
Epithelia of various different origins can be simultaneously present within the same
tumor (38). The epithelial component largely corresponds to that ofAS (11). Thefibrous
stroma typically has a higher level of cellularity than usual and is normally fibroblas-
tic. AF typically do not exhibit the periglandular condensation of the stromal cells that
is so characteristically observable inAS. TheMI is lowanddoes not exceed 2M/10HPF.
Atypia are not present bar for a fewmild variants (11). As a general rule, a lesion should
not be diagnosed as AF if the MI exceeds 2M/HPF (37). Tumors with an MI of 2M/HPF
or more, mild atypia, moderate hypercellularity, and focal periglandular cuffs con-
sisting of cell-rich stroma are very difficult to discern from AS. Such lesions do not yet
fulfil the microscopic criteria that would allow the diagnosis “AS”. They do, however,
constitute a kind of “transitional entity”, not least due to their immunohistochemical
commonalities, e.g. in terms of Ki-67 index and p53 expression (14, 34). Unfortunately,
there are no clear histopathological criteria for reliably distinguishingAF fromAS (14).
It is probable that tumors that are currently classified as AF due to their low mitotic
counts and the absence of nuclear atypia are in fact well-differentiated AS (14).

Generally, the base of the AF is well delineated from the myometrium and is al-
most exclusively limited to the endometrium. Invasion of the cervical stroma and the
myometrium is observed in rare individual cases (11). There are also accounts inwhich
invasion reached almost to the serosa, with worm-like tumor plugs extending into the
veins. Such cases demand thorough diagnostic effort in order to be able to reliably rule
out AS (10).
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Some AF have benign heterologous elements with skeletal muscle differentiation
(32). There have also been reports of lipoadenofibromas with ample fat tissue (2).
These rare heterologous elements are of no clinical or prognostic relevance. Rather,
they serve to exemplify the ability of the Müllerian stroma to transform into other
mesenchymal cells.

Adenofibromas usually originate in the endometrium and grow into the cavum uteri. Tumors are
typically brownish in color and usually present with clearly discernible cysts and clefts. The tu-
mor consists of a benign epithelial and a benign mesenchymal component. Adenofibromas have
a noticeable papillary, phylloid growth pattern with ample cystic spaces. The cysts and papillary
structures are lined by the epithelium, which in turn usually bears resemblance to the endometrial
epithelium. High cellularity, hypercellular stromal cell condensations around the glands, atypia
and a mitotic index of 2M/10HPF or above are features suggestive of adenosarcoma.

5.1.2 Clinical presentation, diagnostics, imaging, differential diagnostics,
screening

AUB in form of intermenstrual bleedings or postmenopausal bleeding are the typical
symptoms. Speculum examination quite often reveals a tumor bulging from the cervi-
cal canal. Palpation often reveals irregular uterine enlargement. Growth and cervical
dilation cause lower abdominal pains. Uterine growth in postmenopausal women is
a significant reason to seek help. Since all symptoms and features are also typical for
uterine sarcomas, diagnostics are frequently performed under the assumption of that
diagnosis. Anamnesis frequently reveals a history of polyps, in the context of which
the AF might not have been recognized as such or missed. The many cysts are of-
ten clearly hysteroscopically recognizable, and give the tumor its grape-like surface
structure.

Further diagnostic features pertaining to AF are identical to those of AS and LG-
ESS and are elaborated in more detail in the respective chapters (cf. Chapter 6 and
Vol. 1, Chapter 4). The diagnosis “AF” cannot be reached with a sufficient degree of
certainty on the basis of curettage specimens alone (9, 14, 26).

No particular screening methods are applied for this rare disease in practice, and
screenings in general would be uneconomic. The absence of cytological atypia makes
it almost impossible to detect and correctly diagnose AF as such early on. However,
such tumors can be detected in routine clinical examinations and in sonography.

Abnormal uterine bleedings are themost typical symptom of adenofibromas. They usually present
with the clinical features of polyps, and often have a grape-like appearance. No specific screening
methods are available for adenofibroma.

In accordance with the aforementioned gross and histologic features, sonography re-
veals intrauterine echoic tumormasseswithwell-definedmargins and the quintessen-
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tial ample presence of small cysts, in part reminiscent of a honeycomb structure (17,
21, 25, 30). Furthermore, the RI is low (25). One study has reported cases in which
there was a lack of central vascularity (30). The overall sonographic appearance and
features of AF closely resemble those of AS (cf. Chapter 6).

AF show heterogeneous enhancement in CECT, though attenuation is lower than
that of the myometrium. The cystic sections can be visualized very well (21, 23, 31). CT
is not a viable means for reliably discerning AF from other types of neoplasms.

In T2W-MRI, AF show up as tumor masses with heterogeneous high SI (16, 21, 23,
28, 31).Myometrial invasion,whenpresent, canbevisible inT2W imagesunder certain
circumstances (15). AF are characterized by heterogeneous low SI in T1W. Smaller sec-
tions with high SI usually represent hemorrhages (23, 31). In T1WC, the enhancement
in the solid tumor sections and/or the septa between themany non-enhancing cysts is
clearly visible (23, 31). The cysts showno enhancement (21) and thus give the tumor its
characteristic appearance. Overall, there are barely any differences between AF and
AS in terms of their MRI-related features. As also applies to AS, AF typically originate
from the endometrium with a broad base and more or less fill the entire cavum uteri.
Further detail is provided in the chapter on AS.

There are no data pertaining to PET-CT and AF.

In sonography, adenofibroma usually presents as an echoic tumor within the uterine cavity with
ample cysts of differing sizes. Adenofibromaandadenosarcomacannot bedifferentiated fromeach
other via CT or MRI.

Uterine polyps are the most important clinical DD for AF. AF can bear resemblance
to common or necrotic pedunculated polyps, or necrotic myoma in statu nascendi.
Compared to AF, necrotic myoma in statu nascendi (when not necrotic) are smooth,
less fissured and jagged, and are usually more or less clearly pedunculated. Atypi-
cal polypoid adenomyoma needs to be considered as a possibility especially during
pubescence. Such adenomyoma typically develop in the lower segment of the uterus
and, like AF and uterine sarcomas, can protrude from the cervical canal. At the mi-
croscopic level, adenomyomas are characterized by cellular myofibroblastic stroma.
The endometrial glands exhibit mitotic activity and varying degrees of cytological
atypia. The smooth muscle or myofibroblastic components can occasionally contain
mild to moderate atypia. ESN, the pure uterine sarcomas (LMS, LG-ESS, HG-ESS, UUS
cf. Vol. 1, Chapters 2, 4, 5), and CS (cf. Chapter 7) are further differential diagnostic
options to be considered when diagnosing broad-based tumor masses that are pro-
truding from the cervix. Depending on the extent and share of their fibroblastic com-
ponent, AF have a noticeably more solid, harder consistency compared to the afore-
mentionedmalignancies. Cystic structures, when present, constitute a further pivotal
clinical feature that helps to distinguish AF from those malignancies, with the excep-
tion of AS. Reliably differentiating an AF from an AS on the basis of gross examination
of the cut-open uterus alone is thus virtually impossible.
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Endometrial polyps are also the most important DD at the microscopic level,
though they are usually more glandular and have a lower degree of cellularity in
the stromal part than in AF. Endometrial polyps usually lack the papillary, phylloid
growth pattern. AS and carcinofibromas are further DD in this regard. In this regard, it
must be borne in mind that the transition of a lesion from an AF to an AS is a gradual,
flowing one that is far from abrupt (Figs. 5.1.2 (A), (B); 6.1.4 (A), (B)), which can make
differentiation very difficult (14). An MI of 2M/10HPF and above, cellular and nuclear
atypia and diffuse periglandular cuffs consisting of cell-rich stroma are factors that
serve to exclude AF from the list of possible options. It happens again and again
that AF need to be reclassified as AS upon closer examination and assessment (14).
Curettage specimens alone are insufficient for reliably diagnosing an AF as such and
thus for safely distinguishing AF from AS. Therefore, from a pathologico-anatomical
perspective, reliably reaching the proper diagnosis requires that the entire tumor be
present for examination and assessment (26).

Uterine polyps and adenosarcomas are the key clinical and pathologico-anatomical differential
diagnostic options for adenofibromas. Thediagnosis “adenofibroma” cannot be reliably and safely
reached on the basis of tissue specimens retrieved via curettage alone.

5.1.3 Course, prognosis, operative, systemic and radiogenic therapy

AF are benign tumors as a general rule. What makes them so significant is their abil-
ity and potential for malignant transformation into an AS, a CS and an EC (carci-
nofibroma). One publication has presented an account in which a serous carcinoma
and an endometrial intraepithelial carcinoma developed within an AF (35). Further-
more, patients with AF occasionally develop local recurrence. In one larger review,
12% of patients developed local recurrences within 3–96mo of primary surgery on
the primary tumor (7). A risk of recurrence is essentially only present in cases inwhich
uterus-sparing surgeryhas beenperformed. The risk of developing recurrent disease is
however at its highest when patients are subjected to curettage alone. In actual fact,
the majority of recurrences are reported for patients who have only been subjected
to curettage without careful hysteroscopic R0 resection at the base of the tumor (1).
Repeated conservative operations can be accompanied by repeated recurrences (29).
Due to the lack of relevant data caused by the rarity of these neoplasms, it is unknown
whether morcellation increases the risk of relapse and thus has adverse effects on
the prognosis for AF patients, as it does for STUMP (cf. Chapter 1, Vol. 1) patients.
There have been no known cases of death resulting from local disease recurrence,
not least because all known cases of recurrence were subjected to THEwithout excep-
tion. These findings notwithstanding,malignant courses with distantmetastasis have
also been observed in AF with < 2M/10HPF, moderate cellularity, mild nuclear atypia
and focal periglandular cuffs consisting of cell-rich stroma. These tumors will most
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probably have been AS that were misdiagnosed or not microscopically diagnosable
as such (14). In summary, epithelial-mesenchymal mixed tumors with mild nuclear
atypia and negligible mitotic activity, though still classified as AF, can nonetheless
be associated with aggressive courses and behavior. AF could possibly also consti-
tute a form of low-grade AS (3) or a kind of “borderline tumor” (7). AF is nonetheless
classified as a benign neoplasm. Accordingly, pathologists must precisely adhere to
the very strict criteria for diagnostically distinguishing AF from AS so as to prevent
underdiagnosis.

In principle, adenofibromas are benign tumors. Recurrences virtually only occur following uterus-
sparing surgical procedures. Analogous to STUMP, conservative surgery and/or morcellation must
be considered as having adverse effects on patient prognosis. The key problem lies in the difficulty
of histologically distinguishing adenofibromas from adenosarcomas, and the potential of the for-
mer to transform into adenosarcoma, carcinosarcoma or carcinofibroma.

The potential for AF to transform into an AS, a CS, and/or a carcinofibroma as well as
the increased risk of recurrence that said transformation entails, make it imperative
that diagnosedAFbe subjected to surgical treatment. In postmenopausal patients and
patientswithout a desire to preserve their fertility, performing THEwithout injuring or
damaging the tumor is the therapeuticmethodof choice.Nodata are available pertain-
ing to whether or not a BSO should be performed. Accordingly, performing a BSO (or
not) will depend on the will of the patient, her menopausal status, or whether or not
there is an independent indication for doing so. There is no indication for subjecting
patients to BSO ex post.

Should the patient desire fertility-preserving surgery, R0 tumor resection or hys-
teroscopic removal via “polypectomy” can be considered. Due to the danger of devel-
oping recurrences, the tumor must be separated away at its base leaving verifiable R0
(disease-free) resection margins (24). The pathologist will not be able to safely and re-
liable exclude AS from the equation if the tumor is not removed in its entirety. Patients
should be reresected if need be. THE is insistently recommended from a pathologico-
anatomical perspective (26, 38). The same recommendation applies to patients who
have undergone tumor extirpation if they no longer wish to preserve their childbear-
ing abilities.

The tumor tissue must be completely removed via maximal cytoreductive surgery
in cases of extrauterine extension.

Total hysterectomywithout damaging or injuring the uterus is the therapeuticmethod of choice. R0
resection canbe considered in cases inwhichpatientswish to preserve their fertility. Hysterectomy
should then be performed ex post. Morcellation is associated with an elevated risk of relapse and
should thus not be resorted to.

Adjuvant RT, CHT and HT are neither indicated nor effective for AF.
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There is no indication for subjecting operable AF to primary and neoadjuvant RT
and/or CHT.

The fact that there are no data specific to AF notwithstanding, analogous to AS,
progestins can be administered to patients with advanced disease as a therapeutic
attempt (cf. AS) with a view to achieving tumor shrinkage. Generally inoperable pa-
tients with an intact uterus or with tumor residuals can be subjected to clinical and
sonographic observation in an oncologic and clinical symptom-oriented follow-up
strategy. Patients who test positively for HR can alternatively be directed to therapy
with progestins, though there are no data availablewhichwould reliably support such
an approach.

There are no indications for administering adjuvant therapy of any type or form. It is also not
indicated that adenofibroma patients be given primary radio- or chemotherapy. For generally in-
operable patients, a therapy attempt using progestins can be considered.

5.1.4 Aftercare, recurrences, metastases and their treatment

Patients with benign AF need only undergo clinical follow-up. Examinations should
be scheduled in three month intervals during the first two years and should also in-
clude TVS. The intervals and the TVS are rooted in the elevated risk of recurrence in
patients who have undergone uterus-sparing surgery or morcellations, as well as the
fact that an AS might have been overlooked at primary diagnosis. Analogous to the
procedure for STUMP, in these cases, a laparoscopic follow-upexamination canbeper-
formed within six months. Within the same time period, patients who have only been
primarily subjected to curettage or resection via HSC could undergo a hysteroscopic
follow-up examination. Later examination intervals correspond to those for gyneco-
logic malignancies.

There are currently no hard data against giving HRT when an AF has been reli-
ably and safely diagnosed as such or when an AS or an LG-ESS have been reliably
and correctly ruled out. At the same time, it cannot be ruled out to any degree of
certainty that the development of AF may also be hormonally influenced. Therefore,
when hormones are administered, it should be done with restraint. Since tamoxifen
is very likely pathogenetically involved in the genesis of AF, administering tamoxifen
as a form of therapy is to be deemed contraindicated. Where tamoxifen therapy is
indicated as treatment for simultaneous or metachronous breast cancer, aromatase
inhibitors can be given in standard dosages, as can GnRH analogues in cases of young
women.

There have been isolated cases in which patients with AF developed distant met-
astatic disease. However, it is likely that they were in fact a result of a misdiagnosed
or overlooked AS. Treatment should therefore be designed analogous to that for AS
(cf. Chapter 6). Local recurrence at the site of primary disease occurs in 12% of AF pa-
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tients, almost exclusively in patients who underwent uterus-sparing primary surgical
procedures (29).

No follow-up or aftercare is necessary in cases in which the adenofibroma has been removed via
total hysterectomy. For patients who have undergone uterus-sparing surgery, it is sensible to de-
sign follow-up in accordance with the approach adopted for malignant tumors. Analogous to the
practice for STUMP, an endoscopic follow-up examinationwithin 6months should be considered in
such cases. There are no data that speak against hormone replacement therapy. Tamoxifen therapy
is regarded as contraindicated. Recurrences of adenofibromas are virtually always locoregional or
confined to the remaining uterus.

Surgical removal is the only availablemethod for treating recurrent AF. The same prin-
ciples apply as do for primary surgical treatment. THE should be performed urgently,
if it has not been already, when disease recurs within the uterus. There are no data
pertaining to postoperative additive therapy, so that administering such therapy is
not indicated.

R0 resection is the therapeutic method of choice for treating recurrent disease. Total hysterectomy
should be performed if not already done. There are no additive therapeutic methods or strategies
that could be regarded as standard practice.

It essentially does not occur in practice that an AF develops distantmetastatic disease
that requires palliative therapy. Accordingly, there are no data on this issue. Progestin
therapy would be a justifiable option when HR are positive.

Palliative contexts basically never arise in adenofibroma patients. Progestin therapy can be con-
sidered in cases in which the tumor tests positive for hormone receptors.

5.2 Extrauterine adenofibromas

5.2.1 Adenofibromas of the ovary and the fallopian tube

There exists an assumption that the development of ovarian AF is associated with
endometriosis. In many such cases, the AF was also associated with a sarcoma or car-
cinoma of the ovaries (4). Ovarian AF are also referred to as cystadenofibromas when
ample cysts are present (Fig. 5.2.1).

An AF can also be referred to as “ovarian endometrial AF” when the epithelium
is of endometrial origin, and it is these cases in particular that are more frequently
associated with an endometriosis (30). Otherwise, AF can also be serous, clear celled
or mucinous, depending on the (non-endometrial) origin of the epithelium (20). AF of
the ovaries have to be distinguished from borderline tumors that exhibit an atypical
epithelial proliferation (purely epithelial papillae, mild cellular atypia). Differentiat-
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(A) (B)

Fig. 5.2.1: Intact and opened ovary with a cystadenofibroma. (A) the epithelial cysts are already
clearly grossly discernible within and alongside the fibroblastic nodules on the surface of the ovary;
(B) the very solid, fibrous structure of the adenofibroma is both palpable and visualized nicely at the
base of the otherwise smooth intraovarian cysts.

ing between harmless and atypical cells is particularly challenging for the clear celled
types and is often subjective.

Sonography reveals solid tumors in which the (usually multilocular) cysts stand
out as anechoic sections, especially in cystadenofibromas. Other sources have de-
scribed a sonographic appearance that is identical to that of uterine AF (30). Doppler
sonography shows a strong degree of vascularity in 50% of cases, though it can also
be entirely absent (30).

Calcifications can sometimes be found in CT, and the solid and cystic components
of the tumor exhibit a heterogeneous enhancement in CECT (6).

In T2W images, the solid sections have very low SI, which is typical for fibroblas-
tic tissue (22, 18, 27). Accordingly, ample small cysts with high SI are usually clearly
visible within the very dark solid sections. These features combined serve to gener-
ate the characteristic aspect of a black sponge in T2W images. The septa of the cysts
(high SI) also have low SI and are thus discernible. The cysts can compress the solid
components of the tumor to narrow bands or seams (18). Ovarian AF are homoge-
neously isointense to the musculature in T1W (22). Enhancement is relatively low in
T1WC and is weaker than that of the myometrium, and the cysts do not enhance at all
(22, 18, 27). The combination of these characteristics and features, when found in the
ovary, quickly results in a diagnosis of AF or cystadenofibroma. However, it should be
noted that, in some cases, no cystic structures can be found at all.

AF can also occur in or on the fallopian tube. Such tumors are usually incidental
findings and rarely exceed 1 cm in diameter. They almost exclusively develop in the
vicinity of the fimbriae, can arise bilaterally and as multiple rather than only as soli-
tary lesions. The epithelium in these tumors corresponds to that of endosalpingeal
differentiation. Tubal and ovarian AF are difficult to discern from one another, and
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might in fact be identical tumors merely with differing localizations (5). In one case
in which a patient had had a positive pregnancy test, a cystic tumor in the tube with
embryo-like solid structures was initially mistaken for a tubal pregnancy. Salpingec-
tomy revealed the solid mass to be an AF. The embryo was later discovered in the
uterus, and the pregnancy ended with the birth of a mature child (13).

Ovarian AF are deemed to be benign neoplasms. However, relatively recent find-
ings do suggest that clear cell OC candevelop fromclear cell AF (36). Ovarectomy is the
therapeuticmethodof choice. Smaller,well-circumscribed, primarily solid tumors can
be removed via organ-sparing R0 resection. There is an account of a patient who car-
ried three subsequent pregnancies to full term after having undergone organ-sparing
AF resections on both ovaries (12).

Adenofibromas of the ovary and the fallopian tube are usually incidental findings with a favorable
prognosis. T2W-MRI shows numerous cysts with high signal intensity and solid components with
low signal intensity, within which yet more smaller cysts with high signal intensity can be found.
R0 resection is the therapeutic method of choice.
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6 Adenosarcoma

AS is a typical mixed tumor consisting of a benign epithelial and a malignant mes-
enchymal component. In theUSA,AS is also referred to as “Müllerian adenosarcoma”.
AF (see Chapter onAF) is the respective benign variant. There are no “evidence-based”
therapeutic standards for AS due to the rarity of this type of neoplasm. AS receives no
mention in theNCCNGuidelines for uterine sarcomas.Without exception, studies per-
taining to AS are retrospective case studies that usually cover relatively small samples.

6.1 Uterine adenosarcoma

6.1.1 General, epidemiology, etiology, pathogenesis, staging

In one study, AS accounted for only 5.5% of all uterine sarcomas (1). In the DKSM
materials database, only 5.7% of all sarcomas including CS were AS. Their share is
slightly larger (8.9%) when CS are excluded (54). More precise prevalence data are
not available. Themajority of patients with AS are aged between 50 and 70 years, with
a median age of 54–58 years (14). According to the DKSM data, women with AS are
between 22 and 82 years old (mean 54.6 years, median age 56 years), and 61.9% of
them are postmenopausal (54). AS with and without SO (see below) do also occur in
adolescents from the age of 10 onwards (13, 14, 16, 19, 30, 34, 37, 49, 72, 96). AS can also
primarily originate in the cervix (63). They have been reported to account for 20.7%
of all cervical sarcomas (median age 45 years) (9). In adolescents, the cervix appears
to be more frequently affected than the uterine corpus. One meta-analysis and two
further casuistics report on a total of 18 cervical tumors in patients aged between 10
and 19 years (13, 26, 34). There are clear and noticeable differences between AS with
and without SO in terms of patient age. A review of the literature reveals a median
age of 58 years (29–87 years) among patient with AS without SO (see below), while
the median age of women with AS with SO (see below) is 67 years (38–94 years) (9).
Respective median ages in the DKSMmaterial database are 56 and 55 years. There is a
known account of a 14-year-old patient with AS with SO (72). AS primarily originate in
the uterine corpus in 71–77% of cases, while 10–22% have primarily developed in the
cervix, 8–15% in theovary and6–12% inother structures of the lesser pelvis, including
the vagina and the intestines (37, 97, 111, 113). Over 90% of uterine AS develop in
the endometrium, a feature that serves to distinguish this type of neoplasm from LG-
ESS, which primarily originates in the myometrium in the majority of cases. AS in the
myometrium have likely developed out of an adenomyosis (38, 71). In this regard, the
potential impact of an estrogeneous environment has also been discussed (19).
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As is also the case for CS and pure uterine sarcomas, a look at the medical history
of AS patients occasionally reveals previous subjection to pelvic irradiation (19). For
more than a decade, however, reports have been amassing that point to AS arising
within 5mo to 8 years after exposure to tamoxifen (8, 17, 20, 32, 45). One study has
also reported on a patient who developed an AF that subsequently transformed into
an AS under toremifene treatment (18).

The possibility that anAF can transform into anAS (cf. Chapter 5) has been known
for some time (Fig. 6.1.4 (A)–(D)). Patients with AS often have a prior medical history
of cervical or corporal polyps. It is likely that AS or AF had not been initially correctly
recognized as such in these cases. Malignant transformation of the epithelial compo-
nent can cause an AS to develop into a CS. Furthermore, an AS and an EC can grow
into each other to form a CS (collision tumor) (91). Accordingly, both an EC and an
AS can develop and be simultaneously present in the uterus. Such cases are likely to
be incidental findings, not least because more recent data point out that AS and CS
are unlikely to be closely related lesions (77). The respective studies (77) have found
that themesenchymal, but not the epithelial components of AS harbor clonal somatic
genetic alterations. It is thus assumed that, similar to fibroepithelial breast tumors,
the somatic alterations would be restricted to the mesenchymal component and ab-
sent in the epithelium. These findings provide evidence that AS are mesenchymal
neoplasms, and that the epithelium is independent and clonally unrelated to themes-
enchymal component. The presence of the non-neoplastic epithelium may be the re-
sult of the almost invariable polypoid growth of AS. The authors hypothesize (77) that
the neoplastic sarcomatous component arises within the endometrial stromal com-
partment, and as the stromal component grows itmay eventually result in entrapment
of non-neoplastic endometrium. With tumor progression, interactions with the mes-
enchymal neoplastic component may promote the expansion of the non-neoplastic
endometrium, and the non-neoplastic endometrium itself may also elicit factors that
stabilize the relationship between the epithelium and the neoplastic mesenchymal
component, or even support the growth of the latter. The repertoire of somatic genetic
alterations found in CS (47) was significantly less in AS. These findings are consistent
with the notion that AS and CS are unrelated entities.

An overexpression of Her-2/neu has not yet been found in AS (4, 101).
Since 2009, new binding FIGO staging and UICC classifications (33, 95) have been

in place for AS, that differ from those provided for pure uterine sarcomas (Tab. 6.1.1).
They take into account that AS generally originate in the endometrium. One problem
lies in the fact that, in the old staging system, stage II included AS that are confined to
the uterus but extend to the cervix. The current stage II, by contrast, refers to disease
that has spread beyond the uterus yet only to the pelvis. Stage III has experienced a
dramatic adaptation. AS that now belong to stage III had previously been categorized
as stage IV. Therapeutic recommendations that had in the past applied to stages II and
III can thus not simply be adopted for current FIGO stage II and III.
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Tab. 6.1.1: FIGO staging for adenosarcoma.

I Tumor limited to uterus
IA Tumor limited to endometrium/endocervix with no myometrial invasion
IB Less than or equal to half myometrial invasion
IC More than half myometrial invasion

II Tumor extends to the pelvis
IIA Adnexal involvement
IIB Tumor extends to extrauterine pelvic tissue

III Tumor invades abdominal tissues
IIIA One site/organ
IIIB >One site/organ
IIIC Metastasis to pelvic and/or para-aortic lymph nodes

IV Tumor invades bladder and/or rectum and/or distant metastasis
IVA Tumor invades bladder and/or rectum
IVB Distant metastasis

Uterine adenosarcomas are predominantly found in postmenopausal patients andmost frequently
develop in the endometrium, and occasionally in the cervix. Adenosarcoma can develop from an
adenofibroma. Uterine adenosarcoma has its own staging that takes into consideration the fact
that it predominantly arises in the endometrium, and this staging differs from staging for endome-
trial carcinoma.

6.1.2 Macroscopic and microscopic features

AS are usually polypoid or papillary, often broad-based pedunculated masses that
frequently fill the endometrial cavity. Over 90% of AS originate in the endometrium
(Fig. 6.1.1 (A), (B)), which is causative for its early intracavitary expansion.

(A) (B) (C)

Fig. 6.1.1: Adenosarcoma – macroscopic appearance. (A) an AS alongside several LM in the fun-
dus of the uterus; (B) it becomes apparent upon magnification that the AS developed from the
endometrium and subsequently advanced into the cavum like a broad-based polyp. Numerous
smaller and larger cysts are recognizable within the tumor. They usually correspond to dilated en-
dometrial glands; (C) Adenosarcomas without sarcomatous overgrowth can also reach a substantial
size.
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AS can grow to a considerable size (Fig. 6.1.1 (C)). Diameters of up to 20 cm have been
described in the literature (37). The tumor forces the myometrium far apart; however
myometrial infiltration only rarely occurs in cases of AS without SO. AS contain ep-
ithelial cysts that vary in size and that effect a spongy appearance on the cut surface.
Grape-shaped tumormasses are also typical in this context (“botryoidal” appearance)
(Fig. 6.1.2 (A)–(C)).

(A) (B) (C)

Fig. 6.1.2: Adenosarcoma without sarcomatous overgrowth – macroscopic appearance. (A), (B) the
AS specimens obtained via curettage have a noticeable grape-like appearance that becomes even
more apparent when magnified (B); (C) corresponding hysterectomy specimen, the uterus was per-
forated during curettage causing bleeding (bottom of image). The polypoid residual tumor is visible
in the cavum uteri.

The cysts also constitute the pivotal feature of AS in imaging diagnostic procedures
(see below). Their content can be mucinous, serous, gelatinous or hemorrhagic. The
fact that AS are closely related to AF is also obvious on gross observation. The yel-
lowish to brownish, pink or white to gray tumor is usually also macroscopically well
differentiated from the myometrium. Outside the cystic areas, the tumor can be of a
solid or fleshy, but also a soft and gelatinous consistency. Grossly visible necroses and
hemorrhages can be observed in roughly one quarter of all cases.

AS generally originate in the endometrium. They consist of a benign epithe-
lial component (endometrial glands) and a mesenchymal sarcomatous component.
Therefore, from a purely morphologic perspective, AS lies between AF and CS. How-
ever, more recent studies (77) have shown that AS and CS are unlikely to be related.

An AS is classified as homologous when the sarcomatous component is of uterine
origin (endometrial stroma,myometrium, connective tissue, vessels). Said component
is comprised of anLG-ESS, anHG-ESS, anUUS, or anLMS in themajority of such cases.
FS structures are additionally detected in up to 9% of cases. There have also been
rare accounts of foci of UTROSCT being found within the LG-ESS component (100).
Roughly 75–80% of AS are homologous tumors (19, 37).

By contrast, an AS is heterologous if the sarcomatous component derives from
extrauterine tissue. In those cases, the mesenchymal component usually consists of
RMS, chondrosarcoma, osteosarcoma, LS, or another form of sarcoma in rarer cases.
Focal and entirely heterologous sarcomatous components can be found in about 45%
of AS.
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Heterologous AS can also contain homologous components.
Classification of AS into tumors with or without SO is of considerable clinical

and prognostic importance. An AS is classified as having SO (AS with sarcomatous
expansion) when more than 25% (61) of the tumor volume is composed of pure (i.e.
epithelium-free) sarcoma. Tumors with an epithelium-free volume share below 25%
are referred to as AS without SO.

AS without SO is regarded as the “classical” or “typical” variant of AS. Unfortu-
nately, numerous studies and publicationsmake no precise distinction between these
two AS variants. While some authors take the term AS to generally imply AS without
SO, others include AS both with and without SO under that nomenclature. A look at
the histological appearance of AS reveals an eye-catching phylloid, leaf-like, or papil-
lary growth pattern. Epithelium-lined clefts and cysts of varying size, combined with
papillary protrusions of cellular stroma into these cysts, serve to generate this appear-
ance (Figs. 6.1.1 (B), 6.1.2 (A)–(C), 6.1.3 (A)–(D)).

The benign epithelial layer can be immunohistochemically visualized using cy-
tokeratins, while the endometrial stromal cells can be highlighted by administrating
an AB that targets CD10. These findings clearly show that the growth pressure that
is responsible for the development of the plump protrusions is of a stromal origin.
The epithelium is distributed across the entire tumor, usually in the form of benign

(A) (B) (C)

(D) (E) (F)

Fig. 6.1.3: Adenosarcoma – microscopic findings. (A) adenosarcoma with the typical phylloid histo-
logic growth pattern; (B) the plump protrusions are merely covered by the flat, cytokeratine positive
epithelium; (C), (D) the protrusions grow from a stromal component consisting of low-grade en-
dometrial stromal sarcoma ((C) HE-stain, (D) CD10, serial sections); (E), (F) the hypercellularity of the
subepithelial stroma, an important diagnostic feature, can also be found around the benign glands
that the tumor has entrapped, a feature that can be accentuated by visualizing CD10 (F) and that led
to the coining of the term “cuffing”.
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glandular isles (exception: AS with SO!), however without fostering an impression of
infiltration. Inmost cases, the epithelium is atrophic/inactive or resembles the normal
phase of proliferation. Like AF, AS can contain different types of Müllerian cells (en-
dometrioid, tubal, cervical), but also metaplastic squamous and clear cells, as well as
glandular hyperplasia. Complex atypical hyperplasia can occur and are usually focal.
The presence of malignant epithelial cells is indicative of CS. Microscopically distin-
guishing AS from CS can be very difficult.

The characteristic abounding, collar-like growth of stroma cells around the be-
nign glands (Fig. 6.1.3 (E), (F)) has resulted in the coining of the term “cuffing”, a phe-
nomenon that is strongly suggestive of an AS both in diagnostics and DD.

The fact that AS are closely related to AF is also more than apparent at the micro-
scopic level. The case depicted in (Fig. 6.1.4 (A)–(D)) is an example for an AS that has
developed from an AF.

(A) (B)

(C) (D)

(B)

Fig. 6.1.4: Adenosarcoma – development from an adenofibroma. (A) infiltration of the adenofibroma
portions by the sarcoma (arrow); (B) only small parts of the adenofibroma remain; (C) mitotic count
is the decisive feature for discerning adenofibromas from adenosarcomas – in this case, 3 mitoses
in one field of vision (arrows); (D) typically, this tumor exhibits no significant myometrial invasion
(bottom of image).
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Prime criteria for distinguishing AS from AF are: an MI ≥ 2M/10HPF (Fig. 6.1.4 (C)),
marked stromal hypercellularity with periglandular or subepithelial stroma cell con-
gestions (collar, cuff), and significant stromal cell atypia. The mitotic rate is usually
between 2–4M/10HPF. However, themeanmitotic rate across the whole tumor is only
2.2M/10HPF (97). Occasionally, between 9 and 40M/10HPF have been measured in
the so-called mitotic hot spots. Nuclear atypia are predominantly mild to moder-
ate. In practice, biphasic tumors with cellular atypical stroma and periglandular
cell accumulations should be classified as AS even when no mitoses are measured
(19, 21, 91). The majority of AS without SO are confined to the cavity of the uterus
or to the endometrium. Non-destructive myometrial invasions are rare, occurring in
roughly 20% (16–42%) of cases, andusually reach only a fewmillimeters deep (19, 37)
(Fig. 6.1.4 (D)). LVI is reported in only 7% of cases (49).

Analogous to LG-ESS,ASwithout SOare characterizedbyhigh levels ofHRexpres-
sion: in one study, ER resp. PGR positivity weremeasured in the epithelial component
of 85 resp. 65% of AS without SO, while the stromal component was ER resp. PGR
positive in 80 resp. 60% of cases. Both ER and PGR positivity were detected in 90%
of cases (2). Seventy-seven and 81% of the tumors covered in a further study were ER
and PGR positive, respectively, while 37% exhibited AR positivity (97). In yet another
study, 33% of AS exhibited ER positivity regardless of whether or not SO was present
(44). Analogous to LG-ESS, CD10 expression tests positively in 81–100%of ASwithout
SO (Fig. 6.1.3 (D), (F)). Moreover, IHC testing has verified a myogenic differentiation in
numerous cases (smooth muscle actin, desmin) (2, 65, 97). With levels around 5%,
the Ki-67 index is typically low (37, 97). Overall, AS without SO and LG-ESS share nu-
merousmorphological and immunophenotypical commonalities. Contrary to LG-ESS,
c-Kit is only rarely expressed (up to 5% of cases) (97).

AS with SO (Fig. 6.1.5) differ from the aforementioned “typical or classic” AS in
numerous aspects. The literature suggests a rather wide range of frequency, from 8 to
60% of all AS. The majority of studies narrow their share down to 20% (19, 37, 49, 61,
90, 97, 106). More recent studies (14) revealed a share of 48%, and 35.1% of all AS
in the DKSM materials exhibited SO (54). While no significant differences between
AS with and without SO are discernible in the epithelial component of the tumor,
the sarcomatous component of AS with SO usually consists of an HG-ESS, an UUS,
or another high-grade sarcoma, for instance RMS or ANS, predominantly with severe
nuclear atypia.

With an MI of up to 115M/10HPF and a mean MI of 13.5M/10HPF, the number of
mitoses is significantly higher in AS with SO compared to AS without SO (19, 37, 97).
Myometrial invasion is observed in 53–60% of cases (19, 37) and often borders on the
serosa. LVI is verified in up to 24% of cases. Hemorrhaging, TCN, and heterologous
components are much more frequent in this neoplasm than in its counterpart with-
out SO (48). Analogous to HG-ESS and UUS, and in contrast to LG-ESS, ER and PGR
expression are very low or non-existent. The epithelial component has shown ER and
PGR positivity in 50% resp. 25% of cases, while the stromal component has shown ER
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Fig. 6.1.5: Adenosarcoma with sarcomatous
overgrowth. Histological analysis reveals that
about 50% of the biphasic tumor (epithelial
glands and sarcoma) has been overgrown by
the sarcoma. The tumor thus had to be clas-
sified as adenosarcoma with sarcomatous
overgrowth, even though in this case, quite
unusually, there was no histologic transforma-
tion into an undifferentiated sarcoma (small
epithelium residual with “cuffing” at top left).

positivity in 0% and PGR positivity in only 0–12% of cases (3, 37). Seventy-seven and
14% of the tumors covered in a further study were ER and PGR positive, respectively,
while 71% exhibited AR positivity. Malignant mesenchymoma was the only type of
neoplasm in which ER and PGR expression were noticeably rarer (4 and 28%, respec-
tively) (97). CD10 expression tests positive in the sarcomatous component of no more
than 28% of AS with SO (2, 37, 97). Compared to “classical AS”, AS with SO have a
significantly higher Ki-67 and noticeably higher levels of p53 and EGFR expression
(37, 97). Overall, AS with SO and HG-ESS and UUS share numerous morphologic and
immunophenotypic commonalities (97). An AS can also consist of two clearly distinct
areas, one with and one without SO, that can already be easily discerned from each
other on gross observation. The part with SO has noticeable necroses, hemorrhages
and a pleomorphic macroscopic appearance. Diagnoses can be incorrect when made
on the basis of curettage specimens.

Only up to 5% of AS with SO express c-Kit. SO can also develop as a result of an
extensive UTROCST component within the sarcomatous LG-ESS (100).

The majority of adenosarcomas are localized in the uterine cavity and can prolapse into and pro-
trude from the cervix when growth is continuous. Due to the presence of numerous cysts, adeno-
sarcomas typically have a spongy, grape-like macroscopic appearance.

In terms of histology, adenosarcomas consist of a benign epithelial and amalignantmesenchy-
mal (sarcomatous) component. The latter can be homologous or heterologous. Marked stromal
hypercellularity with periglandular or subepithelial stromal cell accumulations are highly char-
acteristic features. Dilated benign glands result in numerous cysts and effect a phylloid pattern.
An adenosarcoma has sarcomatous overgrowth if the sarcomatous (epithelium-free) component
accounts for more than 25% of the total tumor volume. Adenosarcomas with sarcomatous over-
growth usually contain a high-grade sarcomatous component, while the sarcomatous component
is usually low-grade in tumors without overgrowth. The latter usually also test positive for steroid
hormone expression.
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6.1.3 Clinical presentation, diagnostics, screening

Since AS originate in the endometrium or the cervix, AUB in form of intermenstrual
bleedings or postmenopausal bleeding are the most common presenting symptoms.
Overall, the symptoms correspond to those of EC. Palpatory examination reveals an
enlarged uterus in up to 40% of cases. Analogous to the other uterine sarcomas, a
broad-based, usually polypoid tumor protruding from the cervix that can fill the en-
tire vagina is a commonly reported finding (Fig. 6.1.6 (A)). Especially in very young
patients, such tumors usually turn out to be cervical AS. Lower abdominal pain is a fre-
quent symptom resulting from rapid tumor growth, which in turn causes the uterus to
expand and/or the cervix to dilate. ASwith SO can exhibit rapid growth in some cases,
and can even cause the uterus to spontaneously rupture and subsequent intraperi-
toneal hemorrhaging (72). Anamnesis very frequently reveals a history of recurring
polyps that are likely to have been primarily overlooked AF or AS (21).

Performing anHSC and/or fractional curettage is indicatedwhen patients present
withAUBor postmenopausal bleeding. AS canprimarily originate in themyometrium;
however, this is only rarely known to have occurred. Notwithstanding, in such cases,
the AS might not be traceable in tissue specimens retrieved via curettage. The tumor
can thus be missed or overlooked when patients are subjected to HSC and/or curet-
tage. Further imaging diagnostic procedures, such as Doppler sonography or MRI,
should be performed when there are obvious contradictions or differences between
the histological findings yielded via curettage and the clinical and/or sonographic
findings (cf. Vol. 1, Chapter 6). Overall, though, HSC and curettage are generally ad-
equate measures for diagnosing AS. The grape-like structure encountered in imaging
and microscopy is occasionally already recognizable during HSC, and is sometimes
described as “cloudy” or “cloud-like” by clinicians. It is also not uncommon for such
tumors to be smooth and bulging into the cavum (Fig. 6.1.6 (B), (D)). It is conceivable
that the tumordepicted inFig. 6.1.1 (A) could come to exhibit suchanappearanceupon
further progression. In cases in which tumor masses are protruding from the cervix,
measures should be limited to performing a respective biopsy. It is vital that sufficient
tissue is taken during biopsy, as failing to do so increases the likelihood of a misdiag-
nosis as pure uterine sarcoma (cf. differential diagnostics).

Analogous to LMS, some advancedAShave been observed that exhibited elevated
LDH levels, that in turn receded following cytoreductive surgery in one case and fol-
lowing effective CHT in another (62, 111).

AF are not suitable for a cytological screening as they lack cellular atypia. Cytolog-
ical intrauterine swabs are known to have returned negative results for AS (104). Ref-
erence should be made to the screening data and information presented for LG-ESS.
There are currently no adequate clinical tumor markers, the fact that elevated LDH
values have been observed in some cases of AS notwithstanding (62, 111).
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(A)

(B)

(C)

(D)

Fig. 6.1.6: Adenosarcoma – clinical appearance. (A) adenosarcoma without sarcomatous overgrowth
that has prolapsed into the vagina. The cystic polypoid structure is only barely recognizable; (B) two
polyps removed via hysteroscopic resection that turned out to actually be adenosarcoma with sar-
comatous overgrowth. Small cystic glands are just barely visible and are an important diagnostic
pointer; (C) typical HSC image with numerous grape-like tumors in a 21-year-old patient; (D) hystero-
scopic findings of a relatively smooth intracavitary adenosaroma with sarcomatoeus overgrowth, the
gross appearance of which had not aroused any suspicion of adenosarcoma.

Abnormal vaginal bleeding is the central symptom of adenosarcoma. The uterus is usually en-
larged, and it is not uncommon for tumors to protrude from the cervix. Hysteroscopy and curettage
are the key diagnostic procedures andmust be accompanied by sonographic examination. No spe-
cific or adequate screening methods have yet been established in practice.

6.1.4 Imaging

Sincemore than 90%of AS originate in the endometrium, in almost all imagingmeth-
ods, the characteristic and typical structures of AS are virtually always only to be
found in the endometrial region, or to originate from that region. The cavity is often
completely filled and subsequently substantially expanded by the tumor, which can
also prolapse into or originate from the cervix. In contrast to polyps, which constitute
a central differential diagnostic alternative, imaging reveals a broad-based connection
with the endometrium almost without exception. Narrow, stem or stalk-like connec-
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tions are very rare. AS that originate froman adenomyosis can also be largely localized
within the myometrium (84). The presence of extensive adenomyosis is thus also an
important differential diagnostic pitfall in the imaging context. Adenomyosis usually
affects the posterior uterine wall and originates from a clearly widened junctional
zone. Other tumorous diseases that originate from the endometrium, like adenoma-
tous polyps, atypical polypoid adenomyoma, EC and CS, are further imaging-related
differential diagnostic options.

In contrast to LG-ESS and LMS, AS appear to be confined to the endometrium
or predominantly centrally localized in sonography. AS express a heterogeneous
echogenicity in the majority of cases (104) and largely correspond to the echogenic
texture of the endometrium (17). Tumors have a higher echogenicity than the sur-
roundingmyometrium and can thus be easily discerned from it. Sonography typically
reveals a polypoid tumor mass that fills the cavum, displaces the myometrium, and
that has a broad connection to the thickened, heterogeneous endometrium from
which it originates. Such findings are, however, apparently not consistently made
(Fig. 6.1.7 (A)–(C)). Analogous to the macroscopic andmicroscopic features character-
ized by cystically dilated glands, sonography, too, reveals an internal structure that
comprises numerous anechoic areas that represent said glands (17). These anechoic
areas could theoretically also resemble vessels,which canbe easily verified inDoppler
sonography (Figs. 6.1.7 (C), (D); 6.1.8 (A), (B)). The usually ample presence of anechoic
spaces or cysts is a key diagnostic feature. The presence of large numbers of dilated
glands can also generate a honeycomb-like appearance that can often also be found in
CT and MRI (Fig. 6.1.8 (C)). The phylloid growth pattern can also be clearly recognized
in fortunate cases (Fig. 6.1.7 (A)–(C)). In AS with SO, gland-associated anechoic voids
are noticeably rarer, because the number of endometrial glands is significantly lower
in such tumors, as can already be clearly seen on gross observation (Fig. 6.1.6 (B)).
Invasions of the myometrium can occasionally also be visible. AS can also exhibit
features in sonography that are characteristic and typical of uterine sarcomas (cf.
Vol. 1, Chapter 2 and 6).

AF can barely be discerned from AS in sonography. The localization of these tu-
mors within the cavity and their predominantly hyperechoic texture often make them
undiscernible from CS and EC.

Doppler sonographic criteria correspond to those of stromal sarcomas, character-
ized in particular by strong irregular central vascularity (see also Chapter LG-ESS and
LMS, Vol. 1, Chapter 2 and 4). One marked difference, however, lies in the fact that,
in AS, the numerous differently sized cysts are easily recognizable alongside the visi-
ble vessels (Fig. 6.1.7 (D); 6.1.8 (B)). One or multiple larger vessels can often be seen to
originate from the endometrium into the tumor (17, 84).

CT frequently reveals an uncharacteristically enlarged uterus and a tumor that is
isodense to soft tissue, with areas of necroses particularly in AS with SO. While these
necrotic areas are suggestive of sarcoma, their presence alone is not specific enough
to allow a particular tumor type to be reliably deduced. AS have clearly lower atten-
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(A) (B)

(C) (D)

Fig. 6.1.7: Sonography – adenosarcoma. (A) hyperechoic adenosarcoma with sarcomatous over-
growth with recognizable broad origination from the posterior uterine wall (arrow); (B) sonographic
examination of the tumor covered in Fig. 6.1.6 (C). The tumor is largely echogenic and contains nu-
merous anechoic voids that correlate to the dilated endometrial glands and the phylloid growth
pattern, (C) the presented image shows a polypoid adenosarcoma that fills the entire cavum. Numer-
ous anechoic voids/areas are visible in the tumor. They correspond to the often substantially dilated
glands and form a correlate to the phylloid growth patterns revealed by histologic examination,
as can be seen here; (D) however, in color Doppler sonography, ample echo-free areas can also be
caused by dilated vessels (arrow in (C) and (D)), the presence of which was extensive in the case
at hand.

uation than that of the surrounding myometrium. In AS without SO, numerous cysts
can be visible that are isodense to water and that correspond to dilated glands. The
same applies to CECT, which reveals a heterogeneous enhancement alongside non-
enhancing necrotic tissue. In AS without SO, the ample dilated glands can present
as non-enhancing cysts. This, together with the sonographic findings, is indeed rem-
iniscent of AS without SO (Fig. 6.1.8 (C)). Therefore, they constitute a factor strongly
suggestive of AS in CT as well. Interruptions of the continuously strong, light myome-
trial signal in CECT are reliable evidence for myometrial invasion.

AS have heterogeneous SI in T2W images, with hypointense, intermediate, and
hyperintense areas. Themultitudinous hyperintense regions represent the cystic com-
ponents, while the areas of low to intermediate SI correspond to the solid components
of the tumor (102, 104, 105, 110). The tumor usually has an SI that is higher than
that of normal myometrium. Interestingly, like LG-ESS, the tumor is surrounded by
a hypointense margin (Fig. 6.1.8 (D), (E)). Clusters of cystic components with high SI
correspond to the ample presence of dilated glands (in AS with SO in particular), and
are a finding strongly suggestive of AS (Fig. 6.1.8 (D), (E)). T1WMRI reveals a heteroge-
neous tumorwith anSI that is intermediate andusually isointense to themyometrium.
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Focal hemorrhages exhibit high SI, while cysts are characterized by low SI (17, 116).
The tumor components that are hypointense in T2W images show a strong enhance-
ment in T1WC images (102). There are accounts of cases in which themyometrium has
a stronger enhancement than the tumor, making tumor invasions easy to recognize.
There are, however, also tumors with an SI that appears isointense compared to the
myometrium (116). The enhancing solid tumor components, as well as the enhancing
septa between the non-enhancing cystic areas, often serve to create a lattice-, truss-,
honeycomb-like overall visual impression (Fig. 6.1.8 (F)) (17, 105, 116). The junctional
zone has low SI and is clearly recognizable, and is not interrupted when there is no
myometrial invasion. An “intact” junctional zone is therefore regarded as the most
important factor suggestive of an AS that is confined to the endometrium.

There is currently no evidence that would justify the use of PET-CT for primary
diagnostics (81). FES-PET-CT is indicated for cases in which difficulties are encoun-
tered trying to assess the HR in recurrent tumors or metastases, as the presence of HR
can be accurately verified using this method (112). FDG-PET-CT has a high sensitivity,
specificity and accuracy in detecting recurrences (80–92.1%, 96.2–100% and 83.3%).
According to the results froma comparative trial, FDG-PET-CT offered no benefits com-
pared to CT (83, 93). In cases in which recurrences and/or metastases are suspected,
PET-CT can, however, behelpful for decidingon further therapeutic steps and formon-
itoring the efficacy of palliative treatment (90). False-positive findings, in the form of
miliary tumor deposits on the bowel, need to be reckoned with.

Since distant metastasis is frequently already present in patients with SO at the
time of primary presentation, such cases must be subjected to imaging-based staging
of the pelvis, the abdomen and the thorax via MRI and/or CT. There is currently no
scientific justification for administering primary PET (79).

For adenosarcomas, sonography typically reveals tumor masses with heterogeneous echogenicity
within the uterine cavum. The presence of numerous large anechoic voids or spaces, that corre-
spond to dilated endometrial glands, are a key diagnostic sonographic feature. CT is largely only
suitable for assessing spread and extent of disease, but can on occasion also provide information
pertaining to diagnosis. In CECT, the non-enhancing cysts are a key diagnostic feature.

In MRI, T1 weighted images show a heterogeneous, intermediately intense to isointense tumor.
Hyperintense sections represent areasof hemorrhage. In T2weighted images, the solid tumor com-
ponents have a noticeably heterogeneous hypo- to isointense (and sometimes also hyperintense)
SI. The numerous cysts are hyperintense in T2W and do not enhance in contrast MRI, making them
a clear indication of adenosarcoma.

If not achievable by other means, FES-PET-CT can be helpful in assessing hormone receptors in
recurrent tumors and metastases.
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(A)

(B)

(C)

(F)
(D) (E)

(I)(G) (H)

Fig. 6.1.8: Sonography, CT and MRI of one identical patient with adenosarcoma without sarcoma-
tous overgrowth and MRI of a patient with an adenosarcoma with sarcomatous overgrowth. (A) in
axial gray scale sonography the uterine cavum is distended. As exemplified in the following CT (C)
and MRI (D–F) images, the surrounding myometrium is rather visible, at least in the immediate
vicinity of the transducer. The tumor has heterogeneous echogenicity. The margins between the
areas with differing echogenicities are only barely visible, and appear to be irregular to bizarre. In
this plane, the echo voids most likely correspond to central vessels with a visible narrow hyper-
echoic border margin; (B) Doppler sonography reveals dilated vessels alongside anechoic voids,
that most likely resemble dilated glands; (C) in contrast CT, the tumor generally shows a strong
enhancement, but also contains areas with lower attenuation. The overall picture corresponds to
the “lattice-” or “truss”-like structure described in the literature; (D), (E) the tumor is hyperintense
to the myometrium in sagittal (D) and axial (E) T2W, and exhibits numerous areas of even greater SI
that correlate to dilated glands; (F) the dilated glands do not enhance in contrast-MRI, thus serv-
ing to help secure a reliable diagnosis. All images clearly show that the margin or border to the
myometrium is irregular, best exemplified by the fact that the hypointense margin is repeatedly
interrupted in the MR images. The tumor has infiltrated the myometrium in these areas. Additionally,
the protrusion of the tumor into the cervix is visible in (C) and (F); (G) in a case with sarcomatous
overgrowth the tumor is heterogeneous hyperintense in T2W-MRI with a greater and only some small
regions of high SI; (H) the greater and some small hyperintense regions do not enhance in contrast
MRI. The large area corresponds to a necrosis, while the smaller sections correspond to glands; (I) in
the corresponding sonography the outlined necrosis is also visible. In contrast to the findings in
(C)–(E), in (G)–(I) the sarcoma share typically consists of a high-grade sarcoma with very few glands
but extensive necrosis.
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6.1.5 Differential diagnostics

Grossly differentiating AS from EC, CS, AF, stromal sarcomas as well as from large
necrotic endometrial polyps solely on the basis of the macroscopic appearance of
incidental findings in the resected and opened uterus is barely possible. The same
applies to tumor masses protruding from the cervix. Real polyps usually have a ta-
pered, gradually narrowing stemand a generally smooth appearance. AS, by contrast,
usually have a broad-based connection to the corpus or the cervix. RMS should also
be considered as a possible option in pediatric and adolescent patients with polypoid
cervical tumors, asRMSsharenumerousmicroscopic andmacroscopic commonalities
with AS (97) (cf. Chapter 3), including entrapped endometrial glands at the periphery
of the RMS with periglandular cuffing in same cases. This also makes discerning such
RMS from heterologous AS with an RMS component particularly challenging. In post-
menopausalwomen, but also in adolescents (72), a rapidly growing uterus or amyoma
can in fact be caused by or constitute a number of other types of neoplasms, such as
sarcomas and mixed tumors, including AS.

AF constitutes the most difficult and challenging DD, since the histological tran-
sition from AF to AS is a continuous, gradual one (19, 37). Accordingly, it is not the
exception for primary AF to be reclassified as AS upon reassessment. There is a possi-
bility that AF is in fact “merely” a mild form of AS and that it thus does not constitute
an independent entity of neoplasm (37). Diagnostically differentiating AS from AF is
discussed in the chapter on AF in greater detail. At the microscopic level, discerning
AS from endometrial polyps with atypical stroma cells, or polyps with periglandu-
lar stromal cell aggregations without mitotic activity, can be a complicated endeavor.
However, polyps lack the phylloid structure, and their stroma largely corresponds to
that of the neighboring endometrium. Similarly, an atypical polypoid adenomyoma
could be wrongly classified as AS, especially if the cellular smooth muscle or myo-
fibroblastic stroma with atypia is mistaken for a sarcomatous component. However,
the periglandular aggregations of stromal cells, the intraglandular stromal papillae,
and the phylloid structure are all absent in atypical polypoid adenomyoma.

Accounts have also been reported in which intra- and extrauterine AS have been
misdiagnosed as endometriosis (43, 64). It can in fact occur that an AS “imitates” the
features of an endometriosis (Fig. 6.1.9) and is subsequently overlookedwhen both are
present in the same specimen.

Glands from surrounding normal endometrium can be “captured” or “entrapped”
up to 2mmdeep in the edgemargins of LG-ESS (cf. Vol. 1, Chapter 4) (19, 91). The latter
can thus appear to resemble AS in curettage specimens. Very recently, there have been
accounts of intrauterine and extrauterine LG-ESS with endometrial glands that are ei-
ther focal or distributed across the entire tumor (LG-ESS with extensive endometrioid
glandular differentiation). Making this distinction is indeed challenging, as most re-
cent studies have revealed that the epithelial parts of the AS are probably “trapped”
endometrial glands (77). Compared to AS, however, LG-ESS lack stromal protrusions
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Fig. 6.1.9: Differential diagnosis endometriosis – adenosarcoma. Under weak magnification, the
areas of the tumor that are farther away from the surface can barely be discerned from banal en-
dometriosis. The key to reaching the proper diagnosis lies in macroscopic appearance, histological
findings and the atypia in the stromal cuffs.

into the glands, and the periglandular stromal cuffs are less pronounced or entirely
absent. Since LG-ESS and AS are largely morphologically and immunophenotypically
identical, distinguishing these two types of neoplasm from each other can be difficult
to impossible (64, 97). It should be noted that LG-ESS most usually arise in the re-
gion of the myometrium, while AS originate in the endometrial stroma in a majority
of cases.

ANS, too, can still contain endometrial glands in areas of endometrial invasion
and thusbemistaken forAS. Particular scrutinymust thusbe appliedwhenexamining
AS with a sarcomatous component that appears to be ANS, though testing for CD31
and/or ERG serves to quickly resolve this diagnostic question mark (cf. Chapter 1).

Assessing frozen sections or tissue specimens yielded from curettage is associated
with numerous challenges and much room for misinterpretations. For instance, if too
small an amount of tissue is available for analysis, the areas containing the epithe-
lial isles can be missing entirely from the specimens or overlooked in them, which
facilitates a misdiagnosis as pure sarcoma. In the DKSM database, 17.6% of AS were
initially diagnosed as a pure homologous or heterologous sarcoma on the basis of tis-
sue specimens taken via curettage (LG-ESS, HG-ESS, UUS, LMS, RMS) (54). Seventeen
point seven percent were each diagnosed as LM or endometrial polyps via curettage,
i.e. curettage only revealed that the tumors were not malignancies in those cases (52).
Because AS sometimes express myogenic markers, they can also be microscopically
mistaken for CLM. Verifying the presence of CD10 and caldesmon expression can be
helpful in such cases. CD10 is usually not so strongly expressed in CLM, while AS
generally do not express caldesmon. Due to the substantial differential diagnostic
difficulties, more than one third of AS are primarily misdiagnosed on the basis of
histological examination (19, 94). Correct final diagnosis is frequently only reached
upon examination of the surgical specimen. Therefore, tissue samples obtained from
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curettage are not appropriate for reliably correctly diagnosing different types and en-
tities of sarcoma.

Metastases of primary AS are purely sarcomatous in up to 70–100% of cases (11,
19), while local recurrences usually also contain epithelial components (91). AS that
are deemed homologous at primary diagnosis can develop heterologous metastases
(103). It cannot be ruled out in these cases that the heterologous component had been
overlooked in the primary tumor. There have been cases in which transformation into
a CS has been observed in metastases (19). Here, too, it cannot be ruled out that the
primary tumor had in fact been CS. The primary tumor can, therefore, not be accu-
rately or reliably identified or verified on the basis of the metastases alone. This state
of affairs generally applies to all malignant mixed tumors of the female genital tract.
The simultaneous presence of AS in the uterus and in the ovary need not automati-
cally imply that they are in some way connected, as they could also be independent
synchronous tumors. Metastatic spread of AS to the ovaries is extraordinarily rare.

Endometrial polyps, endometrial carcinomas and the other uterine sarcomas are the most im-
portant macroscopic differential diagnostic options. Adenofibroma, endometrial polyps, atypical
polypoid adenomyoma, stromal sarcomas, angiosarcoma, and – occasionally – carcinosarcoma
and rhabdomyosarcoma are the most important differential diagnoses in the microscopic context.
Correctly and reliably diagnosing adenosarcomaas suchon thebasis of tissue specimens obtained
via curettage is often not possible.

6.1.6 Course, prognosis

The few studies onAS that have beenpublished oftenmakenodifferentiation between
AS with SO and such without SO, even though these two tumor types differ substan-
tially in terms of their clinical features and prognosis. Most of the few available data
pertaining to survival are essentially “mixed calculations” that donot allow individual
assessments to be made for the two different variants of AS. These problems notwith-
standing, they do indeed also share a number of common features. Generally speak-
ing, stage of disease is the most important prognostic factor for AS as well (1). There
is apparently no correlation between MI levels and rates of recurrence (49). There are
accounts of metastasized AS with an MI of < 2M/10HPF, but also of recurrence-free
tumors with 40M/10HPF (19, 37). Deep myometrial invasion and LVI are regarded as
predictors of recurrence and metastasis (37, 49). Compared to early invasion, the rate
of recurrence is 5.3 times higher in cases in which invasion has already reached the
outer two-thirds of the myometrium. Opinions going in the other direction have also
been voiced, namely that myometrial invasion has no significant influence on the rate
of recurrence (113). A further study reported a recurrence rate of 60% in AS patients
presenting with LVI (49).
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According to the DKSM database and the majority of other studies, metastatic
spread to the ovaries is not observed at the time of primary diagnosis (7, 11, 54, 106).
One further study reported ovarian involvement at the time of primary therapy in 8%
of cases. Metastases were not visible on gross observation in 2 of 5 cases (14). There
are (albeit weak) data which suggest that leaving the adnexa in situ in premenopausal
women with HR positive uterine sarcomas could impact negatively on prognosis and
increase the risk of relapse (5, 10, 39, 58). In contrast, more recent reports (albeit with
numerous biases) have stated that DFS and OS are identical for patients who have
and who have not undergone BSO. According to extensive SEER analyses, leaving the
ovaries in situ in premenopausal women has no adverse effects on OS (92). These find-
ings notwithstanding, the SEER data, too, feature numerous inherent biases.

Only limited data are available pertaining to the rate to which LN test positive in
cases of AS with and without SO. In one study covering 262 cases of AS, nodal metas-
tases were found in only 3.1% of cases of AS (all stages) with and without SO (7).
A further, smaller study determined that 3.4% of AS that are confined to the uterus
had positive LN (113). In yet another study, pelvic and para-aortic sampling revealed
no nodal involvement in 14 AS without SO. Among 17 tumors with SO, 2 were found
to have positive LN (11%), while only 3% of cervical AS exhibited LN involvement (9).
A more recent study (14) found positive LN in only one case of AS with SO, however
with simultaneous further extrauterine spread.Within the DKSMmaterials, LNmetas-
tases could be verified for 33% of ASwith SO and 11% of ASwithout SO. Interestingly,
recurrences only occurred in patients with negative LN. Twenty-five percent of distant
metastases occurred inpatientswith positive LN,while the LNof the remaining 75%of
patients who developed distant metastatic disease tested negative (54). Accordingly,
the prognostic value of verifying LN positivity is indeed questionable. Moreover, it has
yet to be scientifically proven to any degree that performing LNE has favorable effects
on OS.

The typical (classical) AS variant – AS without SO – is associated with a relatively
favorable prognosis (analogous to LG-ESS) and is often cited as a tumor with low ma-
lignant potential (37, 49, 78, 88). In actual fact, up to 96% of AS patients initially
present with stage I disease (11). Tumor growth is relatively slow and recurrences usu-
ally occur in the formof late recurrences in the vagina, the lesser pelvis (Fig. 6.1.10 (A)),
and the abdomen. Reported rates of recurrence range from 7–14% (11, 19, 49, 106).
Distant metastasis is reported to have been found in up to 50% of cases (11). It is as-
sumed that this indolent behavior is caused by the fact that myometrial invasion is
both rare and usually not particularly deep. However, just because myometrial inva-
sion is minor, it does not rule distant metastasis out per se (37). AS without SO, too,
can biologically progress during metastasization, i.e. dedifferentiation with complete
or partial loss of HR, as is impressively shown in Fig. 6.1.10 (B), (C).

The presence of SO is statistically significantly associated with less favorable OS
and is regarded as an independent prognostic determinant per se (13, 37, 113). Thirty
to forty percent of AS with SO are already at an advanced stage of disease at the time
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(A) (B)

(C)

Fig. 6.1.10: Recurrences and metastases of adenosarcomas. (A) late pelvic recurrence of an adeno-
sarcoma without sarcomatous overgrowth 24 years after initial treatment that continues to exhibit
the typical macroscopic appearance characterized by ample cysts; (B), (C) CT and surgical specimen
of massive metastatic involvement of the lungs in a patient with primary adenosarcoma without
sarcomatous overgrowth, the metastatic mass only consists of a largely undifferentiated sarcoma
with epithelial components and has lost its estrogen receptors.

of initial diagnosis (11, 56). Overall, rapid tumor growth and early recurrence and/or
metastasization should be expected when SO is present. Reported recurrence rates
for AS with SO have ranged from 44–80% (11, 19, 49, 106) and distant metastases
occur in up to 90% of cases (11). In 30% of cases overall, pulmonary metastases arise
without local recurrences or abdominal cavitarymetastases (11). The risk of recurrence
is roughly 3.2 times higher than for classic AS (49). The simultaneous presence of SO
and deep myometrial invasion is a particularly unfavorable constellation. Such cases
have a recurrence rate of 70%. That rate continuously improves when only one (46%)
or neither (12.7%) of the two aforementioned factors can be verified. Metastases with
SO can also originate from an ASwithout primary SO. According to one publication, it
hasnobearingonprognosis if the SO is the result of an extensiveUTROCST component
within a sarcomatous LG-ESS component of the AS (103).
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Overall, the presence of SOand/ormyometrial invasion aswell as LVI are regarded
as the most reliable histological predictors for recurrence of AS (14, 39, 97). According
to a recent publication, “TCN” is the strongest multivariate and “cell atypia” is the
strongest univariate prognostic factor for AS (1). Five-year OS for AS with and with-
out necroses was 92% and 43%, respectively. The malignant potential of AS with SO
reportedly corresponds to that of CS and LMS (21, 56).

Isolated recurrences in the vagina and the pelvis are observed in 33% and 28% of
cases, respectively. Roughly 38% of recurrences occur in the abdomen and the pelvis
with and without distant metastases. By contrast, isolated (!) distant metastases are
observed in only 5–9% of all AS patients. Hematogenous metastatic spread is rather
the exception and practically only occurs in AS patients with SO (19, 117).

The data pertaining to the frequency of disease recurrence are largely based on
tumors that are primarily confined to the uterus. Despite substantial differences in
terms of recurrence, 5-year OS among patients with AS with SO is not considerably
shorter than that among patients without SO (60.7 vs. 69.3%) (11). A different study
(albeit with a smaller sample) revealed that the 2-year DFS and OS were both 20% for
patients with SO, and 100% for patients without SO (106). A recent analysis (14) mea-
sured amedianDFS and amedian OS of 29.4 resp. 55.4mo for ASwith SO, compared to
105.9 resp. 112.4mo for AS without SO. Among stage I disease patients, 77% with SO
and 22% without SO showed recurrence. The difference was statistically significant.

In summary, the mesenchymal sarcomatous component dictates the immunohis-
tochemical, clinical, and prognostic features and behavior of the AS. The role that the
epithelium plays has long remained unresolved (91). More recent data (see pathogen-
esis) suggest that the epithelial elements are in fact “merely” glands that have been
“trapped/captured” by the AS as it has developed in the endometrium (77). Thus, AS
with SO and AS without SO differ significantly in terms of their prognosis. The for-
mer exhibits clinical features and prognostic behavior more reminiscent of HG-ESS
and other high-grade sarcomas, while the latter more closely resembles LG-ESS from
a clinical and prognostic perspective.

Adenosarcoma without sarcomatous overgrowth has a relatively favorable prognosis. Recurrences
usually only arise late. The presence of sarcomatous overgrowth has a clear negative impact on
prognosis and distant metastasis is more frequent in such tumors. Diagnosis is largely dictated
by the sarcomatous component that is usually high-grade in adenosarcomas with sarcomatous
overgrowth.Myometrial invasion, lymphovascular invasion, and the number of tumor cell necroses
are further pivotal prognostic variables. Pelvic andpara-aortic lymphnodesare only rarely positive,
and the ovaries are only rarely primarily involved.

6.1.7 Primary surgery

Due to the rarity of AS, there are no therapeutic studies that specifically pertain to this
type of neoplasm. Accordingly, there are no recommendations that satisfy the criteria
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for “evidence-based medicine”. The NCCN Guidelines (69) give AS no consideration.
The situation is even more unsatisfactory if one differentiates between AS with and
without SO. Therapeutic decision-making is made somewhat easier, however, by the
fact that AS and stromal sarcomas share certain clinical, microscopic, biochemical,
and prognostic commonalities (97). AS without SO is more reminiscent of LG-ESS,
whileASwith SOmore closely resemblesHG-ESS or other high-grade sarcomas. Proce-
dure should or can thus be guided by the procedure applied to the sarcomas to which
the different AS variants bear close resemblance (35, 97, 113).

In accordance with the current NCCN Guidelines for LG-ESS and HG-ESS and the
GCIG-Consensus (35, 69), THE without injuring the uterus with accompanying BSO
is regarded as the adequate surgical approach to be applied, and thus as accepted
standard practice. There is no indication for performing TVH when an AS has been
diagnosed, due to the risk of injuring the uterus and the fact that this procedure does
not allow for abdominal exploration. LAVHorTLH,whenopted for,must beperformed
without causing injury to the uterus.

The SEER analyses and the lack of scientific evidence notwithstanding, there is
nonetheless consensus among several studies that a BSO is more likely indicated
when the tumor expresses HR positivity (5, 10, 36, 58). Reference should be had to the
chapter on LG-ESS in this regard (cf. Vol. 1, Chapter 4). The data, when taken together,
suggest that preserving the adnexa is at least a possibility, i.e. that a subsequent
extirpation can be forgone. According to the NCCN Guidelines, in referring to LG-ESS,
decisions for or against performing a BSO can be made on an individualized basis
under consideration of patient’s reproductive age or desire for fertility preservation
(69). This statement is supported by the current GCIGConsensus (35). PatientswithHR
positive AS should, however, be informed of the potentially elevated risk of recurrence
that is associated with ovarian preservation. Notwithstanding, when the data are all
taken together, they do not truly suffice to reliably justify subjecting premenopausal
women to a BSO. Patients must, however, be informed of the minor risk that remains
(14). Said risk obviously only applies to uterus-preserving surgical procedures. A BSO
is not necessary for ASwith SO because theHR are usually negative in premenopausal
women.

It is currently contested whether or not performing an LNE is necessary (49), not
least because the share of cases with nodal involvement is low (see prognosis). Data
stemming from smaller studies suggest that an LNE could potentially serve to reduce
the number of pelvic recurrences (81, 108). These findings notwithstanding, the cur-
rent SEER data do not serve to verify that performing an LNE has any benefits on OS
(91), even in cases with nodal involvement. The biases that are inherent to the retro-
spective SEER studies do, however, need to be borne in mind. Further retrospective
analyses, too, have been unable to verify that undergoing an LNE has a favorable
impact on OS (11, 55). In the current NCCN Guidelines, LNE has been removed from
the recommendations for all uterine sarcomas (69). Likewise, according to the current
GCIG Consensus, the benefits of an LNE have yet to be scientifically proven. Routinely
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performing a systematic LNE is thus not recommended (35). However, the guidelines
do indeed recommend the removal of all metastatic masses, which can be interpreted
as a recommendation for performing selective LNE on enlarged LN on an individual-
ized basis. It needs to be reiterated that the preceding statement is not supported by
evidence-based data, and that it has yet to be scientifically proven to any degree that
performing any form of LNE is beneficial for prognosis.

In summary, systematic LNE or LN sampling currently lack a sufficing and ade-
quate scientific basis, and can thus not be defined as standard practice (14, 35, 36, 92).
Moreover, it is not clear whether LN positivity is of any prognostic value in patients
with AS confined to the uterus. Sampling enlarged LN is currently deemed a justifi-
able compromise. However, not performing an LNE cannot be regarded as erroneous
practice. If an LNE is opted for, it must be borne in mind that no prognostic or thera-
peutic consequences can be deduced from the findings resulting from said course of
action, even when the LN test positive. The patient must be unequivocally informed
of this fact, as well as of the potential complications that can arise from undergoing
an LNE.

Standalone TE, any form ofmorcellation, and any form of SHE all constitute inad-
equate surgical procedures for AS. As also applies for LG-ESS, HG-ESS, UUS and LMS,
a negative impact on the prognosis has to be expected when such procedures are per-
formed (12, 28, 76). Fifteen percent of patients who underwent completion surgery fol-
lowing inadequate primary surgical interventionswere upstaged, though these higher
stages were actually found in new tumor deposits, and were not necessarily evidence
of an incorrectly staged primary lesion (28). A case has been reported in which the
uterus was perforated during curettage, which allowed tumor material to enter the
abdominal cavity and ultimately resulted in the development of a large recurrence of
disease within a short period of time (67). The problems associated with inadequate
modes of surgery includingmorcellation are discussed at length in Chapter 6 of Vol. 1,
where a respective diagnostic flowchart is also provided.

Local resection appears to be an option in exceptional cases of youngwomenwho
urgently desire fertility preservation and in whom the AS without SO is conveniently
located within and confined to the uterus (19, 39, 63, 98). It is necessary that R0-
esection margins are achieved beyond doubt in such cases. One study revealed that
one patient who underwent curettage alone, and two patients who underwent SHE,
had no recurrences (11). According to two further studies (13, 34), among 7 adoles-
cents who underwent organ-sparing surgery for cervical AS, 5 developed recurrences.
Conservative procedures are best suited for pedunculated tumors confined to the en-
dometrium,under the condition that R0 resection is achieved (39). In general, patients
must be thoroughly informed of the implications of such course of action, not least be-
cause preserving the ovarieswhenanHRpositiveAShas been subjected to inadequate
surgery could potentially promote recurrence (as also applies to LG-ESS, Vol. 1, Chap-
ter 4). A case has been reported in which adnexal preservation was not accompanied
by recurrence in the follow-up period (63).
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When TE or SHE have been opted for, the residual uterus should be resected with-
out undue delay. For patients who wish to preserve their fertility, the THE should be
performed no later than when that wish has expired. Adjuvant HT should be consid-
ered for patients who have undergone organ-sparing surgery or morcellation on HR
positive AS (cf. LG-ESS and adjuvant and additive HT, Vol. 1, Chapter 4).

AS that have spread within the pelvis and the abdominal cavity should be sub-
jected to maximal cytoreductive surgery. Retrospective studies, albeit referring to all
uterine sarcomas, suggest that doing so is associated with improved OS (36). There is
an account of a patient with an AS with SO that had spread to and within the pelvis,
who underwent a total of three cytoreductive operations following THEwith BSO plus
cytoreduction plus hyperthermic intraperitoneal CHT with 50mg/m2 melphalan. The
patientwas still alivewithdisease after 55mo (46). Notwithstanding the fact that expe-
riences with sarcomas are limited in this regard, this method could nonetheless con-
stitute a further therapeutic alternative in select applicable cases. However, it remains
unclear in this case whether hyperthermic CHT actually had any effects. Drawing on
findings relating to LG-ESS, it is fair to assume that performingmaximal cytoreductive
surgery will have favorable effects on survival (108). “Removal of all tumor” and “free
resectionmargins” are deemed themost important prognostic factors for such tumors
(70). For AS with SO, analogous to HG-ESS (cf. Vol. 1, Chapter 5), due to the absence of
effective alternatives, maximal cytoreductive surgery should also be considered. Ac-
cording to the current NCCN 2A recommendations (that refer to all uterine sarcomas),
the decision to surgically resect all tumor tissue can be made on an individualized i.e.
case-specific basis, depending on symptoms, extent of disease, and resectability. LNE
is deemed inadequate where there is extrauterine spread (69). There are currently no
data available pertaining to the potential benefits of performing a selective LNE, even
when the resection margins are tumor free.

More extensive surgical procedures, for example exenterations, are generally re-
jected on the grounds of the substantial complications that can arise and in light of the
poorer prognosis withwhich especially ASwith SO are generally associated. Pelvic ex-
enteration should only be considered in exceptional cases, in which R0 resection (i.e.
disease-free margins) can be achieved and the patient is young and in a good general
state of health (50).

Total hysterectomy without injuring or damaging the uterus is regarded as the gold standard
for surgically treating adenosarcoma. Clinically unsuspicious adnexa can be left in situ in pre-
menopausal women. Especially in cases with inadequate surgery not removing the ovaries could
increase the risk of recurrence when the primary tumor is hormone-receptor positive. Selective or
systematic pelvic and para-aortic lymphadenectomy currently cannot be regarded or defined as
standard practice. Not performing a lymphadenectomy can therefore not be deemed erroneous
practice. Patients with clearly delineated tumors without sarcomatous overgrowth can undergo
tumor extirpation if they wish to preserve their fertility. When opted for, the resection margins
must be verifiably disease-free and patients must be subjected to rigorous follow-up. Hysterec-
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tomy should then be performed once the desire to preserve fertility has expired. In cases of
advanced disease, subjecting all visible and palpable lesions to maximal cytoreductive surgery
could improve survival. Said course of action should be considered for patients who are in a good
general state of health. Subjecting such patients to systematic or selective lymphadenectomy has
not yet been proven to be beneficial.

6.1.8 Adjuvant and additive radio-, chemo- and hormone therapy

It has yet to be scientifically substantiated beyonddoubt that subjectingASwith/with-
out SO that are confined to the uterus to postoperative RT has any effect on DFS and
OS, so that this question currently remains unanswered (23). A randomized phase III
trial (EORTC 55874) covering all types of uterine sarcomas (albeit without any AS in
the sample) revealed that postoperative RT did not yield improvements in DFS and OS
compared to the observation arm (80). However, since there were no AS in the EORTC
study sample, no definitive conclusions can be drawn for this type of neoplasm specif-
ically. This notwithstanding, the data gathered in the EORTC trial, the SEER analyses
and a number of smaller retrospective studies can still be said to largely apply to AS.
The aforementioned studies were unable to verify that postoperative RT offers any fa-
vorable prognostic effects (51, 93). A SEER analysis focusing solely on AS revealed that
performing ERT had no influence on OS (7). Two larger retrospective analyses, cover-
ing either all types of uterine sarcoma (60) or only LG-ESS and HG-ESS (58), suggest
that ERT effects only non-significant reductions in the rate of local recurrence, while
having no impact on OS. Combining ERT with VBT is said to yield the most promising
results in this regard (60). In one more recent retrospective analysis, no local recur-
rences occurred in patients with ASwith SOwho underwent pelvic ERT (11). However,
the number of cases covered in said study was only relatively small, so that no defini-
tive conclusions can be drawn from the results. There are, however, also reports (89)
suggesting that RT is entirely ineffective. It would be conceivable to assume that sub-
jection to standalone VBT could serve to lower rates of recurrence, however such a
hypothesis has yet to be backed by respective scientific data. The favorable effects of
RT on the rate of local recurrence andOS could not be confirmed in two further studies
on AS (14, 86).

Summing up, in light of the presented data, there have been no valid studies or
trials to date that are in favor of subjecting patients with AS to postoperative ERT.
Accordingly, analogous to LG-ESS, the currentNCCN2A recommendations only recom-
mend subjecting respective patients to observation (35, 69). According to a category 2B
NCCN recommendation (69) for HG-ESS and UUS, administering ERT with or without
VBT can be considered for AS with SO. However, said recommendation entirely lacks
any scientific basis or supporting plausible data.
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In general, there is no indication for subjecting patients with uterus-confined AS
with/without SO to postoperative RT. Said course of action should be reserved to treat-
ing recurrent disease.

In a similar vein, there are nodatawhich suggest that applyingpostoperativeRT in
advanced cases in which R0 and R1/2 resection has been achieved in primary surgery
yields any favorable effects. Accordingly, there are no practice recommendations per-
taining to AS in this regard. Drawing onwhatwe know about the other types of uterine
sarcoma, improved survival should not be reckoned with in such cases. However, tar-
geted RT might serve to improve local control. Therefore, according to the current
NCCN category 2A recommendation, subjecting the region in which the tumor is lo-
cated to targeted ERT and/or BT can be considered an adequate option (69). Such
course of action would bemost likely conceivable for cases in which R1 resectionmar-
gins have been achieved in primary surgery. Targeted RT can be combined with HT
for AS with positive HR (69), though there are no valid data which suggest that doing
so offers any benefits in terms of survival. Administering whole abdomen RT should
be viewed critically due to the high frequency with which side effects are known to
occur, which is likely the reason why said measure has been omitted from the NCCN
recommendations. Patients who insist on whole abdomen RT must be unequivocally
informed of the complications that can potentially arise as well as of the lack of scien-
tifically proven benefits of doing so.

Administering adjuvant CHT to AS patients has yet to be proven to be associated
with more beneficial outcomes. No positive impact on survival was recognizable in
the few retrospective studies that have been published (56, 113). In a recent retrospec-
tive analysis, treating stage I to IV AS with SO with adjuvant CHT effected an (albeit
statistically insignificant) improvement in both DFS and OS. The authors came to the
conclusion that adjuvant CHT can be considered as a therapeutic option in such cases
(14). Two further publications – one randomized study covering all types of uterine
sarcoma except AS, and onemeta-analysis on STS – failed to verify that adjuvant CHT
has an influence on OS (74, 109). One publication reports a case in which disease pro-
gressed in a patient with cervical AS with SO under adjuvant CHT using ifosfamide
plus doxorubicin. Changing CHT to gemcitabine plus docetaxel did not serve to halt
progression, and the patient died 12mo after diagnosis (89). AS are accorded no con-
sideration in the current NCCN recommendations (69). Building on the assumption
that stromal sarcomas and AS share numerous commonalities (91) and exhibit largely
identical behavior, the criteria applied in the context of adjuvant CHT for stromal
sarcomas must also be accepted for AS. The NCCN Guidelines make a category 2A
recommendation to subject LG-ESS merely to observation (69). There are currently
no arguments that go against applying this recommendation to ASwithout SO aswell.
Observation is also a recommendedoption forHG-ESS andUUS (2A recommendation).
The NCCN Guidelines do also make a very weak 2B recommendation to consider ad-
juvant CHT as a possible course of action. However, this recommendation is based on
a very small number of cases presented in retrospective studies and is thus already
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rather weak for HG-ESS (cf. Vol. 1, Chapter 5). The data situation pertaining to AS with
SO is too poor to support administering adjuvant CHT as “evidence-based practice”.
A recent retrospective study (11) revealed no findings to suggest that CHT in this con-
text offers any benefits.

In summary, there is wide consensus that subjecting patients with uterus-con-
fined AS with/without SO to adjuvant CHT cannot be deemed standard practice, as
there is currently no indication for doing so. If such treatment is nonetheless opted
for on the basis of the aforementioned weak NCCN 2B recommendations, despite the
lack of supporting data, then the patient must be unequivocally informed of the fact
that adjuvant CHT in this context has yet to be scientifically proven to be beneficial.

No findings have yet been published that pertain to whether subjecting primarily
R0/1/2 resected advanced AS (stages II and III) to postoperative CHT is prognostically
beneficial. AS are not covered in the NCCN Guidelines (69). Since there are currently
no recommendations concerning the subjection of patients with advanced ASwith SO
to postoperative CHT, general reference can be had to the respective data pertaining to
HG-ESS andUUS, as they are closelymorphologically, immunologically, clinically and
prognostically related to AS with SO. Individual reports and so-called expert opinions
support giving postoperative CHT to patients with advanced tumors (29, 36, 79). In
the new NCCN Guidelines, administering standalone postoperative CHT to patients
with LMS, HG-ESS and UUS has been degraded to a comparably weak category 2B
recommendation (69). According to the stated recommendations, postoperative CHT
can, however, be considered when there is spread in the abdominal cavity. There are
isolated accounts of a highly toxic combination of dactinomycin, doxorubicin und
cyclophosphamide being potentially effective in AS patients (113). In general, and ac-
cording to the NCCN Guidelines, combining CHT with RT could be plausible in iso-
lated cases (69). Both methods should be applied sequentially (for CHT regimens and
dosages see palliative CHT).

The fact that AS without SO express HR almost without exception makes such
tumors generally eligible for adjuvant HT, analogous to LG-ESS. Respective studies
focusing specifically on AS in this context have yet to be published. Given the numer-
ous commonalities, features and characteristics that uterine stromal sarcomas (97)
and AS share, as well as their virtually identical behavior, the same criteria must be
applied to the latter as to the former in regard to HT as well. Administering adju-
vant HT to patients with LG-ESS primarily confined to the uterus, and whose tumors
have been subjected to adequate primary surgery (R0 resection margins), has not yet
been shown to be beneficial (cf. Vol. 1, Chapter 4). The current NCCN 2A recommenda-
tions concerning LG-ESS recommend subjecting such patients solely to observation
(69). The guidelines do, however, make a very weak 2B recommendation that adju-
vant HT can be considered, even though there is no evidence of beneficial outcomes
to support such practice. Hence, there is no scientifically substantiated indication for
adjuvant HT. When adjuvant HT is nonetheless opted for, the procedure should be
designed analogous to that for LG-ESS (cf. Vol. 1, Chapter 4). Verified HR positivity is
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one precondition that must be fulfilled in order for HR to be permissible. Adjuvant
HT is categorically ruled out if this is not the case. Patients with R0 primary resec-
tion margins who undergo adjuvant HT must be unequivocally and comprehensibly
informed of the potential side effects, and of the fact that the procedure has not yet
been scientifically proven beneficial.

PostoperativeHT shouldbe administered inRX situations (tumor injury,morcella-
tion, TE), in cases of primarily advanced ASwithout SO andwith positive HR (stages II
and III), or in patients in whom primary surgery left R1/2 resection margins. Postoper-
ative HT should also be given serious consideration for patients who have undergone
forms of surgery (e.g. SLH, SAH) that are deemed inadequate. Reference can be made
in this regard to the details pertaining to postoperative HT and LG-ESS (cf. Vol. 1 Chap-
ter 4) (35, 97, 113). Within the current NCCN 2A guidelines (69), reviews and individual
studies (22, 29, 36, 79, 113), there is overall agreement that HT should be given to pa-
tients whose primary resection margins are not free of disease and whose primary
tumors were HR positive. Furthermore, postoperative HT should also be administered
when tumors not confined entirely to the uterus have been resected, even when the
resection margins are clear, i.e. R0 (89).

For premenopausal women, HT can consist of a BSO or progestin therapy. In
the DKSM case materials, four consecutive patients with HR positive LG-ESS who
were subjected to inadequate operations (TE and/or morcellation) relapsed within
very short periods of time, despite having undergone a BSO. Against this backdrop,
administering HT with progestins in addition to a BSO should be given serious con-
sideration. Progestin therapy is regarded as themethod of choice for postmenopausal
women, and is recommended in the NCCN Guidelines (2A recommendation) (69).
Long-lasting remissions of suboptimally resected AS have been observed under MPA
therapy (40, 113). AI can be applied when the use of progestins is contraindicated,
for instance when patients have type 2 diabetes or thromboses (further information
is provided at length in the chapter on LG-ESS, Vol. 1, Chapter 4). The progestin DNG
can be administered where contraindications prevent the use of the relatively highly
dosed MPA or MGA. Whether or not GnRH analogues can actually serve to prevent
recurrence in premenopausal patients who have not undergone a BSO remains insuf-
ficiently substantiated. GnRH analogues and AI are only administered “off-label” in
Germany, and the former are only accepted in the USA in the form of a weak 2B recom-
mendation (69). GnRHanalogues can be a sensible therapeutic option for bridging the
time period to a planned ex post BSO, not least because progestin therapy has to be
discontinued in due time prior to surgical therapy, because of the risk of thromboses.

Patients inwhomR1/2 resections have been achieved should continue therapyun-
til they relapse, while 5 years of treatment might potentially suffice for patients whose
advanced AS have been R0 resected and/or who have been subjected to inadequate
modes of surgery. Overall, the duration of therapy should be designed in accordance
with the approach adopted for other malignant, hormone-sensitive tumors. More de-
tails are provided in the subchapter on palliative HT.
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In the current version of the NCCN Guidelines, subjecting patients with stage II or
stage III disease, who have undergonemaximal or submaximal cytoreductive surgery,
to targeted postoperative RT, either as a standalone or as an additional therapeutic
measure, has been downgraded to a weak 2B recommendation (69).

If a patient with an HR positive AS is under HRT or tamoxifen therapy at the time
of initial diagnosis, then said therapies should be discontinued. Tamoxifen therapy
that is being administered as treatment for breast cancer should urgently be switched
over to an AI. Tamoxifen must be regarded as being contraindicated.

There is no evidence to suggest that subjecting adenosarcomas confined to the uterus with and
without “sarcomatous overgrowth” to postoperative external irradiation prolongs survival. Overall,
percutaneous irradiation is deemed not indicated. The few data available pertaining to achieving
reductions in the rate of local recurrence are contradictory. Brachytherapy could possibly be ben-
eficial in this regard and thus be taken into consideration as a possible option. Targeted external
irradiation and/or brachytherapy can be considered for patients who have been subjected to R1/2
resections. Whole abdomen radiotherapy is not indicated due to the potential side effects and the
fact that doing so has yet to be proven to promote favorable outcomes.

No valid, reliable data exist that suggest that adjuvant chemotherapy improves survival in pa-
tients with adenosarcoma confined to the uterus and who have undergone adequate surgery. Fur-
thermore, there are no sufficiently tested and effective chemotherapeutic schedules or regimens.
Consequently, there is currently no indication for adjuvant chemotherapy. The same largely applies
to R0/1/2 resected advanced tumors.

Moreover, there is also no evidence that adjuvant hormone therapy or ovarectomy (as a form
of adjuvant ablative hormone therapy) serve to improve survival in patients who have undergone
adequate surgery on uterus-confined, hormone-receptor positive adenosarcomas.

Analogous to low-grade endometrial stromal sarcoma, subsequent hormone therapy is re-
garded as the treatment method of choice for cases in which hormone receptor positive adeno-
sarcomashavebeensubjected toR1/R2orRX resectionsor inadequate surgery. For premenopausal
women, such hormone therapy can take the form of an ovarectomy or at least 5 years of progestin
therapy. Some data suggest that supplementary progestin therapy is indicated despite ovarec-
tomy. It has not yet been reliably proven that GnRH analogues achieve more favorable outcomes
compared to those achievable via ovarectomy. Administering aromatase inhibitors is indicated if
there is a contraindication for progestin therapy in postmenopausal women or women who have
undergone ovarectomies. For R1/2 resections, hormone treatment should continue until disease
progresses.

6.1.9 Primary radio-, chemo- and hormone therapy, approach in cases
of general inoperability

Patients with primarily advanced AS with and without SO that are confined to the
pelvis/the abdomen should undergo surgical therapy. Analogous to LG-ESS, HG-ESS,
UUS and CS, pelvic ERT with or without BT can be considered if a patient with an AS
confined to the uterus is generally inoperable. Evidence pertaining to the efficacy of
said practice and to improved survival has yet to be published. If the tumor is local-
ized outside of the uterus, but remains confined to the pelvis, targeted ERT can be
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administered with or without BT. Combining such therapy with CHT would also be a
conceivable option. One publication recounts a case in which a CR was achieved in a
generally inoperable patient under a combination of RT and carboplatinmonotherapy
(113). RT can also be considered, albeit without any curative aspirations, as a means
of temporary symptom control when tumors are inoperable for technical reasons or
when the patient refuses surgery (58, 60). Primary RT was found to be ineffective in
one patient with ASwith SO that had extended into the parametria (89). It is therefore
urgently required that patients are unequivocally informed of the fact that subjecting
operable tumors to RT offers no scientifically proven benefits. A combination of RT
and CHT has served to effect a CR in isolated cases (see neoadjuvant CHT).

One publication reports two cases in which remission was achieved in AS under
primary carboplatin CHT. The first case involved an AS without SO that was jointly
treatedwithGnRHanalogues,while the secondpatient hadanASwithSOandalsoun-
derwent RT (113). The reported remissions could thus also have been a consequence of
the treatmentwithGnRHanalogues andRT, respectively.Whether or not carboplatin is
effective in this context therefore remains questionable. It should be noted, however,
that therapy in these generally inoperable cases was not geared towards achieving
operability.

Since achieving quick remission is the goal in the neoadjuvant context, poly-CHT
regimens are the only option in practice. The few effective cytostatic agents that are
available are described in the subchapter onpalliative CHT.One study reports a case of
an LG-ESS that had spread beyond the uterus, in which operability was successfully
achieved (and surgery was subsequently performed) by administering neoadjuvant
CHT using ifosfamide plus doxorubicin (42). Applying the highly tolerable combina-
tion of liposomal doxorubicin plus carboplatin (25) or doxorubicin plus trabectedin
could also be a conceivable strategy for AS-SO in exceptional cases, especially when
ifosfamide is contraindicated (cf. palliative therapy). However, it should not come as a
surprise if there is no response. In one case of advanced cervical ASwith SO, CHTwith
ifosfamide plus doxorubicin as well as subsequent gemcitabine plus docetaxel failed
to achieve a response (89). Due to the bleak data situation, administering neoadjuvant
CHT to achieve operability can currently only be regarded as a “therapy attempt” that
cannot be assumed to be effective. All patients who are to undergo CHT must be un-
equivocally informed of the wide lack of previous clinical experience in this context.

For AS in which ER and PGR expression is strong throughout the entire tumor,
HT can be attempted as a means for achieving tumor operability, either primarily
or when CHT is contraindicated. Notwithstanding, there are no known reliable data
which would support such an indication. Progestin therapy is the first option to be
considered, and should be replaced with AI when progestins are contraindicated for
postmenopausal patients. There are no usable data pertaining to the use (and benefits
of the use) of GnRH analogues in premenopausal patients. Nor can any reliable state-
ments currently be made as to whether HT achieves superior outcomes compared to
neoadjuvant CHT. One collection of case histories describes howa good remissionwas
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achieved in a 79-year-old patient under a combination of carboplatin and GnRH ana-
logues, though it remains unclear what the observed therapeutic effect was ultimately
a consequence of. It should be noted that the purpose of therapy in the stated case
was not to make the locally advanced tumor operable (113). It needs to be reckoned
with that responses can be delayed under standalone HT. It is questionable whether
or not this drawback can be compensated for by administering targeted RT to locally
confined tumors. Overall, neoadjuvant HTmust be regarded as unreliable, and apply-
ing it needs to be understood as a “therapy attempt” in which curative effects cannot
be reliably assumed to follow, even when tumors are positive for HR. The hormone-
therapeutic models correspond to those applied to recurrences and metastases.

There is currently no indication for subjecting generally operable patients with resectable adeno-
sarcomas with and without “sarcomatous overgrowth” to primary radiation therapy. Irradiating
only advanced tumors may serve to achieve temporary symptom control, however such practice
has yet to be proven beneficial. Combining such targeted radiotherapy with chemotherapy might
serve to improve the results.

Noparticular treatmentmethod canbehighlighted as constitutingoptimal therapy for generally
inoperable patients. Percutaneous pelvic irradiation with or without brachytherapy can be per-
formed on patients whose tumors are confined to the uterus and the pelvis. Such treatment can be
combined with chemotherapy. Chemotherapy is indicated for all other instances, and can be com-
bined with targeted radiotherapy when the tumor is localized in the abdominal cavity. Chemother-
apy for generally inoperable patients should begin with a monotherapeutic regimen when symp-
toms are mild and the pressure to achieve a remission is not so great. Otherwise, a combination
regimen should be opted for. Treatment can begin with hormone therapy if the hormone receptors
are positive.

Neoadjuvant polychemotherapy with the option for surgery can be considered for inoperable
adenosarcomas, though there is no evidence to support that doing so yields more favorable out-
comes. No chemotherapeutic agents or regimens have yet been proven to be effective in AS for
such an approach. In exceptional cases, reference can be made to the information pertaining to
palliative therapy in this context.

Subjecting advancedadenosarcomaswith positive hormone receptors to neoadjuvant hormone
therapy will always merely constitute a therapy attempt with an uncertain outcome, and is essen-
tially only an option for adenosarcomas without sarcomatous overgrowth. Neoadjuvant hormone
therapymight possibly even be superior to chemotherapy in such cases. Whether better outcomes
can be achieved in locally confined tumors by combining neoadjuvant hormone therapy with tar-
geted radiation therapy remains unclear.

6.1.10 Aftercare, recurrences, metastases

Analogous to the other types and variants of uterine sarcoma, aftercare should be clin-
ically guided by symptomatology via gynecological and general examination. Follow-
ups should be conducted every 3mo for 2 years, every 6mo for the next 3 years, and
every 12mo thereafter. TVS and TAS can be among the applied modes of clinical ex-
amination (Fig. 6.1.11 (A)). Performing a CT of the thorax, abdomen and pelvis can
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be considered at the same intervals. Further measures should only be taken when
follow-up reveals a need for them, or when patients present with symptoms. Com-
plex laboratory chemical and technical examinations as well as a very early therapy
have not yet been proven to reliably improve survival. Taking more intensive diagnos-
tic steps is, therefore, only sensible if clinical and/or sonographic examination yields
suspicious results, or when patients are symptomatic. No tumor markers are known
that could serve as means for reliably monitoring the follow-up period. Determining
the N/L ratio can be a helpful, easy and cheap means for detecting recurrences or
for monitoring the progress of palliative treatment. It needs to be noted that the N/L
ratio is not specific to AS, but rather also applies to the other uterine sarcomas, in-
cluding CS. The cut-off value for uterine sarcomas is 2.12 (52). Tumors with values
beyond 2.12 have a sensitivity, a specificity, a PPV, an NPV and an accuracy of 74.5,
70.3, 29.5, 94.3 and 60.6%, respectively (cf. Vol. 1, Chapter 6). It is, however, entirely
unclear which consequences can be deduced when the results from imaging diagnos-
tic examinations are suspicious or when the N/L ratio is abnormal in asymptomatic
patients. Consequently, such findings do not necessarily have any definitive therapeu-
tic implications. Elevated LDH values have also been detected in advanced tumors in
some cases (62, 111).

As a precaution, analogous to the other types of uterine sarcoma, patients who
have been subjected to inadequate surgery or morcellation should undergo follow-up
LSC within 3 to 6mo, unless completion surgery via reresection is already planned.

It is strongly advised that HET not be given to patients who have undergone
surgery on HR positive AS. Tamoxifen and toremifene therapy are both contraindi-
cated due to their pathogenetic association with AS. AI or GnRH analogues (the latter
for younger patients) can be administered in the usual dosages if adjuvant HT is
indicated due to simultaneous or metachronic breast cancer.

In 70–100% of cases, recurrences and metastases of AS are purely sarcomatous
and are usually not as well differentiated as the primary tumor (Fig. 6.1.10 (B), (C)).
Metastases from AS without SO can themselves exhibit SO (103). Furthermore, it is
not uncommon for metastases to lack the HR that had previously been verifiable in
the primary tumor. Due to the therapeutic consequences that could potentially result
from not doing so, the metastases and recurrences should also be tested for HR. As-
sessing the presence of HR in recurrences and metastases is, however, superfluous
when the primary tumor was HR negative. Local recurrences of AS without SO often
arise up to 10 years after primary diagnosis, usually in the vagina, the lesser pelvis and
in the abdominal cavity, and typically exhibit slow rates of growth. Distant metasta-
sis is more frequently observed in patients with AS with SO, and usually involves the
abdominal cavity and the lungs (11). Recurring AS with SO have a distinctly poorer
prognosis, and are often only even identified as such upon detection of recurrent tu-
mors and/or metastases. Patients in these cases have often already undergone HE for
other reasons, during which the AS was overlooked. In certain circumstances, mea-
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suring the LDH value (62) and the L/N ratio can be drawn on as means for monitoring
therapeutic progress and effects (for details, see LMS, Vol. 1, Chapter 2).

For adenosarcomas, aftercare and follow-up should be clinically guided by symptomatology via
gynecological and general examination in combination with sonography. Follow-up should be con-
ducted every 3 months for 2 years, every 6 months for the next 3 years, and every 12 months
thereafter. Performing a CT on the thorax, the abdomen and the pelvis at these intervals can also
be considered. Farther-reachingmeasures should only be initiated when examinations reveal sus-
picious findings or when patients present with symptoms. The increased risk of recurrence as-
sociated with inadequate operations requires particular attention and consideration. Subjecting
patients who have undergonemorcellation or whose tumors sustained injury during surgery to en-
doscopic follow-up might be sensible if completion surgery/reresection is not definitely planned.
Hormone replacement therapy is contraindicated when hormone receptors are positive. Adjuvant
tamoxifen therapy administered as treatment of mammary carcinoma should be replaced with aro-
matase inhibitors or GnRH analogues.

In general, recurrences and distant metastases should be histologically verified and examined
for the presence of hormone receptors. Distantmetastasis and recurrence are bothmore frequently
observed in patients whose adenosarcomas exhibit sarcomatous overgrowth.

6.1.11 Surgical management and postoperative additive therapy for recurrences
and metastatic disease

There is consensus that all of the measures described hereafter constitute adequate
therapeutic measures, the adequacy of which is only based on clinical experience or
“lower-level evidence”.

Localized recurrences in the lesser pelvis and the abdominal cavity should, if
technically possible, be subjected to surgical treatment analogous to stromal sarco-
mas. The key precondition is that R0 resection margins can be achieved according to
the results from imaging diagnostic examination. Metastases in the abdominal cavity
are usually well accessible, implying that surgery is relatively simple in many cases
from a technical perspective (Fig. 6.1.11 (B)–(E)). The results from two retrospective
studies suggest that cytoreductive surgery is superior or at the very least equally
adequate to palliative CHT (11, 106). Women who underwent cytoreductive surgery
showed a clearly (albeit not statistically significantly) longer PFI compared to those
who did not (14, 106). Resection can also be considered in cases of solitary lung and
liver metastases (57). A minimally invasive approach is also possible when more than
one, but fewer than fivemetastases are present in the lungs and the liver. LITT, SIRT or
chemoembolization are eligible options in this context, though no larger-scale stud-
ies or experiences have yet been published that refer specifically to AS. In principle,
surgical management can correspond to that envisaged for the surgical treatment of
recurrent and metastatic stromal sarcomas. Respective details for AS without SO can
be found in the chapter on LG-ESS, while the relevant information for AS with SO
is provided in the chapter on HG-ESS (cf. Vol. 1, Chapter 4 and 5). No valid data are
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(A) (B)

(D)

(C)

(E)

Fig. 6.1.11: Imaging of and surgery on pelvic recurrences and intraabdominal metastases.
(A)–(C) vaginal sonography with solid and anechoic areas; axial CECT likewise reveals both a solid
and a non-enhancing, cystic region (arrow); both structures are traceable in the macroscopic spec-
imen (arrows indicate the margin of the opened “cyst”); (D) coronal CECT clearly reveals that the
metastases in the upper abdomen and the pelvic recurrences are open to adequate resection, a
finding that was intraoperatively confirmed; (E) The cystic sections (arrows) do not enhance in CECT
and can be easily discerned in the presented metastatic lesion resected from the upper abdomen.

available pertaining to improved survival. Whether surgery is superior to systemic
therapy cannot currently be confirmed definitively. The advantage of opting for the
surgical route lies in the fact that the masses can usually be removed relatively easily
and effectively, and that CHT (that is only barely effective, and when so only achieves
short responses) can be kept in reserve.

The currently available evidence is insufficient to verify that subjecting patients
whose recurrences and/or metastases have been R0/R1/R2 resected to postoperative
RT or CHT offers any benefits in terms of OS. Against the backdrop of the fact that AS
and stromal sarcomas exhibit largely identical behavior (91), the criteria applied in
the context of additive therapy for uterine stromal sarcomasmust also be accepted for
AS. The approaches to additive therapy for AS with and without SO can thus largely
mirror those adopted for LG-ESS andHG-ESS, respectively (cf. Vol. 1, Chapters 4 and 5).
According to the current NCCN category 2A guidelines for these types of neoplasms,
targeted postoperative ERT and/or BT are most likely justified in cases of localizable
R1/R2 resected recurrences (69). CHT (for substances and dosages, see palliative CHT)
can be considered when findings cannot be localized and the tumor is HR negative. It
is vital that the potential side effects be borne inmind, given the fact that it is question-
able whether or not postoperative CHT or RT will achieve a response, and that, when
they are achieved, responses are short. Evidencehas yet to beprovided that postopera-
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tive CHTand/orRToffer anybenefitswhenpatients are postoperatively asymptomatic.
The efficacy of performingRT and/or CHTafter anR0 resection is thus highly question-
able and lacks any scientific substantiation. CHT should be kept in reserve for renewed
progressionor further recurrences in such cases. Sucha course of action is further sup-
ported by the fact that there are barely any chemotherapeutic agents that are known
to achieve responses in AS patients, and the PFI that can be achieved under CHT is al-
ready very short as it is. Adopting a “wait and see” approach can thus not be classified
as erroneous practice, not least because there are very few alternatives.

Based on what is known for LG-ESS, AS that are positive for HR should be sub-
jected to postoperative HT, as is also recommended (2A recommendation) for LG-ESS
in the current NCCN Guidelines (69). In general, an approach can be adopted that cor-
responds to that recommended for LG-ESS. Particularities pertaining to this context
are discussed at length in the chapter on LG-ESS (cf. Vol. 1, Chapter 3).

Localized recurrent masses in the pelvis and the abdominal cavity should be subjected to surgery
when technically feasible. Solitary lung and livermetastases can also be resected, under the condi-
tion that R0 resection margins will be achieved and that the patient is otherwise disease-free. The
surgical strategic approach can correspond to the measures used for uterine stromal sarcomas.
A minimally invasive approach can be opted for when there are more than one, but fewer than five
metastatic lesions in the lungs and/or the liver. There is currently no evidence to suggest that the
aforementioned measures are superior to systemic therapy with or without irradiation.

It has yet to be scientifically proven that subjecting patients who have undergone R0 resections
to postoperative chemo- or radiation therapy yields prognostic benefits. Targeted external irradia-
tionand/or brachytherapy canbe consideredas therapeutic options for localized (!) R1/R2 resected
tumors. Postoperative chemotherapy can be considered if lung and liver metastases have been
subjected to R1/R2 resection, or to targeted irradiation due to technical inoperability, though there
are no data to verify that doing so yields more favorable outcomes. An observant approach can be
adopted in place of chemotherapy if patients are asymptomatic. Doing so has not yet been associ-
ated with negative effects on overall survival. It is generally indicated that postoperative hormone
therapybe subsequently administeredwhenever recurrencesandmetastasesof hormone-receptor
positive tumors are resected.

6.1.12 Palliative radio-, chemo- and hormone therapy,
treatment with small molecules, supportive therapy

There have been only few experiences with palliative external RT and AS. Palliative
external RT is indicated for localized (!) recurrences and distant metastases that are
not surgically accessible/inoperable and that are ineligible for HT. Among the few
cases that have been reported, there is one account in which local recurrences rapidly
progressed under RT. In another case, subjecting a vaginal metastatic tumor to VBT
achieved a CR (104). At the very least, applying targeted RT can achieve short-term
palliative effects (11). Targeted RT, in the form of ERT or BT, provides an alternative to
surgically treating local recurrences when surgery is not possible for whatever reason.
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The few available data pertaining to the use of palliative CHT in AS patients are
disappointing and come exclusively from retrospective studies. CHT is indicatedwhen
there is diffuse metastasis, for symptomatic patients, or when disease is located in
threatening or risk-associated sites, and the operative, radiological and hormone-
based options have been exhausted or are not applicable in the case at hand. In
practice, this usually concerns AS with SO. As AS and uterine stromal sarcomas share
various commonalities, the cytostatic agents should be those that are effective in
achieving responses in uterine stromal sarcomas. Doxorubicin/epirubicin or a combi-
nation of ifosfamide and doxorubicin are themost noteworthy regimens in this regard
(14, 104). These regimens are only rarely reported to have effected a CR (for 5 years in
one case) (14), and PR are usually only for a short period. There are accounts in which
both a CR and a PR were achieved under liposomal doxorubicin (24, 41, 62). Based on
these data and several meta-analyses, liposomal doxorubicin monotherapy appears
to be the most adequate regimen for the palliative context (41, 62). Ifosfamide could
be administered as an alternative, especially when there are contraindications for
liposomal doxorubicin. In one study, administering trabectedin effected a 13mo PR in
one patient, one case of SD for 3mo, and no response in a third patient (87). Trabecte-
din monotherapy can thus also be considered, especially when no response can be
achieved using doxorubicin or ifosfamide, or when these agents are contraindicated.

Experience has shown that the combinations carboplatin plus paclitaxel, ifos-
famide plus paclitaxel, and ifosfamide plus carboplatin either only lead to short-term
RR or SD that rarely last for longer than 3mo, or they achieve no response at all
(16, 110). In one study, a combination of ifosfamide, doxorubicin plus cisplatin only
achieved a PFI of between 44 and 80 days (115). Similarly, gemcitabine plus docetaxel
triggered no response except for one PR for 4.4mo (87, 106). Positive responses were
achieved in two cases using carboplatin in combination with HT and RT, respectively
(113). In light of it having been administered simultaneous to HT or RT in these cases,
the effectiveness of carboplatin must be deemed questionable.

Poly-CHT can achieve potentially better response rates than mono-CHT, and is
thus indicatedwhenachievingdisease remission is urgently requiredorwhenpatients
presentwith severe symptoms.Analogous to LG-ESS, a combinationof ifosfamideplus
doxorubicin currently appears to be the regimen of choice. A combination of gemc-
itabine and docetaxel can also be considered for lack of alternatives (106), though it
must be reckoned with that said regimen will fail to yield a response and that, when
yielded, the PFI will be very short (89). Accounts of remissions that were achieved in
AS by administering trabectedin and doxorubicin monotherapies (87, 106) render the
combination of trabectedin and doxorubicin (a regimen that has been proven highly
effective in LMS) apromising alternative for treatingAS. For LMS, this combinationhas
achieved an RR of 55% and a CBR of 88% with a PFI of 8.1mo (75). In the DKSM ma-
terials database, in one advanced AS, PD under liposomal doxorubicin was followed
by SD for 4mo under trabectedin (end of follow-up). Administering the rather tolera-
ble (in terms of toxicity and side effects) combination of liposomal doxorubicin plus
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carboplatin could be adequate in some isolated cases (25). However, the PFI under
or following this CHT regimen is usually only a few months in duration. Poly-CHT is
associated with toxicity-related detrimental effects on quality of life and usually only
effects a very short PFI. It should, therefore, be regarded critically, and should only
be administered when there is urgency to achieve remission. Combinations of three
agents, for instance ifosfamide, epirubicin and cisplatin, should be the exception.

Therapy proposal: chemotherapy

Monochemotherapy Ifosfamide 1.5 g/m2 i.v. (d 1–4) q 3–4wk
or 2 g/m2 i.v. (d 1–3) q 3–4wk

Peg-liposomal doxorubicin 40mg/m2 1h i.v. (d 1) q 4wk

Trabectedin* 1.5mg/m2 i.v. (d 1) q 3wk

Polychemotherapy Ifosfamide 1.5 g/m2 i.v. (d 1–4) + Doxorubicin 50mg/m2 i.v. (d 1) q 3wk
Ifosfamide 2 g/m2 i.v. (d 1–3) + Epirubicin 40mg/m2 i.v. (d 1)
+ Cisplatin 60mg/m2 (d 1)

q 4wk

Doxorubicin 60mg/m2 i.v. D1+Trabectedin* 1.1mg/m2 3h, d 1 q 3–4wk

Gemcitabine 900mg/m2 i.v. d 1 + Docetaxel 100mg/m2 i.v. d 8 q 3wk

Peg-liposomal doxorubicin 30–40mg/m2 1h i.v. (d 1) +
Carboplatin AUC 5–6 i.v. (d 1)

q 4wk

* second line

Patients with HR positive AS can undergo palliative HTwhen all surgical options have
been exhausted,when they are inoperable, orwhen there is diffusemetastatic disease.
There is one report of a case in which a 10-year PR was achieved under MGA therapy
(106). DNG is highly effective for treating endometriosis, and constitutes a more novel
hormone-therapeutic option for AS (53). Due to its endocrinological characteristics
(82), the virtual absence of influence on metabolism change, and its proliferation-
inhibiting effects on endometrial stromal cells (73), DNG appears to be adequate for
treating HR positive endometrial stromal sarcomas as well. There is one case report
in which a marked PR with an SD of 21mo and a parallel reduction of elevated CA-125
values was observed in an endometriosis-associated AS (107). In one of our own cases
(54), a patient with recurrent and metastasized LG-ESS underwent intensive sequen-
tial hormonal pretreatment with BSO, MAG, AI and fulvestrant. After further recur-
rence, the patient was treated with DNG. She showed SD for more than 6mo (end of
follow-up). However, for lack of approved alternatives, DNG can be used as a ther-
apy attempt when MPA and MGA are contraindicated (thrombosis) or fail. HR status
should be re-evaluated prior to anyHT, as their expression (as is also the case for other
hormone-dependent tumors) can change for the worse. FES-PET-CT can be performed
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instead if HR expression cannot be assessed by other means, for whatever reasons
(112, 118). FES-PET-CT has the advantage that it serves to determine the HR content of
all filiae. An absence of receptors is regarded as a contraindication for HT. No further
data are available that pertain to the effectiveness of HT in AS patients, as their inci-
dence is so low. Given the fact that AS and stromal sarcomas both pathogenetically
originate from the endometrial stroma (91) and that both of these neoplasms exhibit
virtually congruent behavior, the same criteria can also be adhered to as are accepted
for uterine stromal sarcomas in the context of palliative HT. Such a course of action is
also supported by the literature (97, 113). Details pertaining to the agents and dosages
applied are described at length in the chapter on ESS (cf. Vol. 1, Chapter 4) and can be
transferred to AS. CHT is indicated if HT is ineffective or the options within that group
of therapeutic measures have been exhausted.

Analogous to the other types of uterine sarcoma, in cases in which disease has
spread, CHT can be replaced with the provision of best supportive care, an option that
is also positively echoed in the current NCCN Guidelines (69).

While both AS types largely immunophenotypically correspond to the stromal
uterine sarcomas, in contrast to the latter, only 5% of AS express c-Kit (CD117) (97).
Consequently, in contrast to stromal sarcomas (85), AS are not eligible or adequate for
therapy with the c-Kit inhibitor and the TKI imatinib (97).

Palliative irradiation is most likely indicated for localized recurrences and distant metastases that
are either inoperable or not eligible for hormone therapy.

Palliative chemotherapy is indicated when the surgical, radiological and hormone-based alter-
natives have been exhausted, when surgery is contraindicated, or when there is diffusemetastatic
disease. Chemotherapy should first be administered as monotherapy when patients present with
symptoms. Polychemotherapeutic regimens should only be opted for when remission must ur-
gently be achieved and/or when patients present with severe symptoms and/or when disease is
localized in threateningor risk-associated sites, orwhendiseaseprogressesdespitemonotherapy.

Analogous to low-grade endometrial stromal sarcomas with positive hormone receptor expres-
sion, palliative hormone therapy is also regarded as the therapeutic option of choice for patients
whose AS are hormone-receptor positive and who exhibit diffuse metastasis, or when all surgical
alternatives have been exhausted. Ovarectomy should be performed first if the ovaries have not
yet been removed. The first therapeutic step for patients who are under hormone replacement or
tamoxifen therapy would be to discontinue such treatment. Progestins, aromatase inhibitors, and
GnRH analogues (exceptionally for premenopausal patients) constitute the alternative therapeutic
options in this regard. Palliative hormone treatment must be continuously rendered until there is
renewed progression, upon which a switch to another hormone-based measure is possible. While
no data are available pertaining to the use of fulvestrant in this context, off-label use as a “therapy
attempt” could be feasible when progestins and aromatase inhibitors have failed.

Standalone best supportive care is an accepted therapeutic option for cases in which there is
diffuse metastatic dissemination. Small molecule therapy has not yet been proven to be effective
in adenosarcoma patients.
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6.2 Extrauterine and extragenital adenosarcomas

Extrauterine AS have been reported to arise in the ovary, the fallopian tube, in the
paraovarian tissue, the vagina, in the area of the ligamentum latum, andon the intesti-
nal serosa (61). Clinical and pathologico-anatomical findings from numerous studies
suggest that extrauterine AS with and without SO develop from or arise in extraovar-
ian endometriosis in the majority of cases (6, 15, 27, 48, 59, 66, 68, 99). Women with
extrauterine AS appear to be younger than women with uterine AS.

Extrauterine and extragenital adenosarcomas predominantly develop in or from an endometriosis.

6.2.1 Adenosarcomas of the ovary and the fallopian tube

The ovary appears to be the most common localization in which extrauterine AS
arise. Notwithstanding, AS account for only 2.1% (1 of 48) of all ovarian sarcomas in
the DKSM material database (54). Among 40 reported cases, mean patient age was
54 years (30–84 years), which is lower than among patients with uterine AS. The same
microscopic criteria apply as for uterine AS. Disease was unilateral in 39 of 40 cases,
and tumor size ranged from 5.5 to 50 cm (27). Staging for OC is generally applied (95).
The majority of such tumors are predominantly solid, while 10% are predominantly
cystic, and a further 10% are entirely solid. Cyst diameters range from 0.2 to 12 cm (27)
(Fig. 6.2.1).

The presence of SO is verified in 30% of cases. Heterologous elements can be
present in tumors both with and without SO, and usually consist of RMS or chon-
dromatous, osteomatous or lipomatous sarcoma components. Analogous to uterine
AS, sex cord-like elements can also occasionally be present (27).

Ovarian AS are characterized by features, findings and symptoms that are also
typical of OC. Sixty percent of ovarian AS are recognized as malignancies at the time
of primary diagnosis. Ovarian AF, cystadenofibroma and ovarian endometriosis are
themost significant DD. Stepsmust be taken to rule out sex cord stromal tumors when
sex cord-like components are present. From a differential diagnostic perspective, pure
homologous andheterologous sarcomas canbedifficult to discern fromanASwith SO.
Pure sarcomas must be extensively examined to determine whether or not they also
contain epithelial structures, so as not to overlook an AS. CS must also be considered
as an alternative diagnostic option when there are epithelial atypia.

Recurrences or metastases are observed in 62.5% of ovarian AS within a mean
time period of 2.6 years (median 2.2 years). Median survival is 7.3 years. Five, 10, and
15-year OS are 64, 46 and 30%, respectively (27). Tumor ruptures and the presence of
an SO with a high-grade (in part RMS) sarcomatous component are risk factors asso-
ciated with an unfavorable impact on OS. Literature review reveals that prognosis is
generally poorer than for the uterine types, likely caused by their free localization in
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Fig. 6.2.1:Macroscopic features of an ovarian adenosarcoma. The epithelial cystic areas in the sar-
comatous stroma are clearly visible.

the abdominal cavity, a higher proportion of tumors with SO, tumor perforations, and
by the fact that tumors tend to be larger due to being detected and diagnosed compa-
rably later. Patient age < 53 years is said to be an unfavorable prognostic factor (27).

Reliable R0 resection is the therapeutic method of choice. No data are available
that could give insight as to whether an additional THE or an ovarectomy on the non-
affected contralateral ovary would be beneficial. Uterine AS needs to have been ruled
out via imaging diagnostics if the uterus is to be left in situ. However, uterine AS only
exceptionallymetastasize to the ovaries (see uterineAS). LNE or omentectomy are cur-
rently not indicated. OvarianASwith extraovarian extension should also be subjected
to R0 resection. Regarding the postoperative treatment of recurrences andmetastases,
the same criteria apply as described for uterine AS with and without SO.

AS of the fallopian tube is extremely rare and can barely be clinically discerned
from ovarian AS. The same therapeutic criteria apply as to ovarian AS.

The ovaries are the most common site of extrauterine adenosarcoma. Such tumors barely differ
fromovarian carcinoma in termsof their clinical features andbehavior. Themore frequent presence
of sarcomatous overgrowth in ovarian adenosarcomas, their free localization in the abdominal cav-
ity and tumor perforations impact negatively on prognosis. Reliable R0 resection is the therapeutic
method of choice. Performing further-reaching surgical and postoperative measures has not yet
been proven to be beneficial in terms of prognosis. Recurrences and metastases are treated anal-
ogous to those of uterine adenosarcomas.
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6.2.2 Adenosarcoma of the vagina

There have been fewer than 10 reported cases of vaginal AS, which serves to under-
line their rarity. AS of the vagina likely usually develop from an endometriosis (6, 48).
There have been accounts of such neoplasms arising in patients as young as 17 (114).
Since these sarcomas usually originate from the rectovaginal septum, they are often
located retrocervically, behind or beside the uterus. AS arising from the rectovaginal
pouch can breach into and subsequently fill the vagina (111).

Definite R0 resection is the therapeutic method of choice. Further treatment can
be designed in accordance with the therapeutic strategies described for uterine AS.
Locally confined recurrences in the vagina can be positively responsive to targeted
irradiation (6).

Adenosarcomas of the vagina must be subjected to definite R0 resection. Apart from that, the ap-
proach corresponds to that followed for uterine adenosarcomas. Targeted irradiation is a further
option for recurrences in the vagina.

6.2.3 Extragenital adenosarcomas

Accounts of AS arising from the pelvic and abdominal peritoneum have been de-
scribed in the literature. According to a meta-analysis covering numerous individual
publications, they can occur on the peritoneum of the entire abdomen including the
mesentery and the greater omentum. Affected women have a median age of 45 years
and are thus significantly younger than women with uterine AS. The development of
the majority of extragenital AS is highly likely to be associated with endometriosis.
Clinically speaking, extrauterine AS can usually be palpated at their respective site
or they are incidental findings discovered during imaging diagnostic procedures.
Endometriosis-associated AS are said to have a better prognosis than those with
another genesis (41). Macroscopic and imaging diagnostic observations often reveal a
cystic, lobulated soft mass. Due to the fact that they develop from an endometriosis,
such tumors are frequently localized in the pouch of Douglas (Fig. 6.2.2). Malignant
ovarian tumors are the most important differential diagnostic alternatives.

In one publication,median andmean survival were 24 resp. 30mo in endometrio-
sis-associated cases,while the figureswere considerablyworse in cases not associated
to an endometriosis (12 resp. 15.8mo) (41). Presence of SO does not appear to be an im-
portant prognostic factor in extragenitalAS.ASof themesentery aswell as recurrences
of such tumors can cause bowel obstruction (41). Maximal cytoreductive surgery leav-
ing disease-free (i.e. R0) resection margins is among the most important prognostic
factors. To date, as also applies to uterine and other genital AS, subjecting patients to
postoperative therapeutic measures has yet to be scientifically proven as beneficial.
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(A) (B)

Fig. 6.2.2: Endometriosis-associated extrauterine peritoneal adenosarcoma. (A) sagittal vaginal
sonography reveals a cystic tumor that is clearly localized in the Douglas pouch. The weak echoes
in the cystic component of the tumor correspond to hemorrhages so identified intraoperatively. The
small tumor in the uterus turned out to be leiomyoma; (B) transverse sonography shows that the
tumor consists of solid and cystic or necrotic components. The hemorrhages are also clearly visible.
A deep concretion with the serosa of the uterus was confirmed during surgery.

Regarding the treatment of recurrences andmetastases, the same criteria apply as de-
scribed for uterine AS.

Extragenital adenosarcomas arise in the entire abdomen. Reliable R0 resection is the therapeutic
method of choice. Resorting to farther-reaching measures has yet to be proven beneficial. Recur-
rences und metastases are treated analogous to those of uterine adenosarcomas.
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7 Carcinosarcoma

Carcinosarcoma (CS) consists of a malignant epithelial (carcinomatous) and a malig-
nant mesenchymal (sarcomatous) component and is thus classified as a malignant
mixed tumor. CS are most commonly localized in the uterine corpus. Fewer than 3%
of uterine CS originate in the cervix (43). The ovaries are the most common extrauter-
ine genital site. CS canoccasionally also arise in the fallopian tube, and can sometimes
occur in the region of the peritoneumof the pelvis or the abdominal cavity. Primary CS
of the vagina virtually do not arise. On closer observation, the few CS that are found
there are likely to be metastatic lesions (219).

Carcinosarcoma consists of a malignant epithelial (carcinomatous) and a malignant mesenchymal
(sarcomatous) component and predominantly occurs in the uterus.

7.1 Uterine carcinosarcoma

7.1.1 General, epidemiology, etiology, pathogenesis, staging

Recent findings suggest that uterine CS (UCS) originating in the endometrium are
largely highly malignant EC with sarcomatous dedifferentiation. From a clinical and
prognostic perspective, the attributes of UCS, however, more closely correspond to
those of sarcoma. Accordingly, the majority of publications and studies cover UCS in
the context of sarcoma, and occasionally also in the context of high-risk EC. High-risk
EC andUCS share numerous epidemiologic, prognostic, clinical and therapeutic com-
monalities. Due to its particular characteristics, however, UCS should be investigated
in separate studies.

UCS account for fewer than 5% of all uterine malignancies (224). Black women
are said to be affected to a significantly greater degree than white women (142). More
recent data from the USA, however, suggest that 71% of patients are white women
(201). The majority of UCS occur in postmenopausal women – 66% of women are
older than 60 and 58.7% are older than 65. In 10% of cases, UCS presents before
the patient has reached 40 years of age. The age of the women in 329 DKSM con-
sultation cases (128) ranged from 34–92 years (median 65, mean 63.3 years). Other
studies have revealedmedian ages of 67 (201) and 72 years (206), respectively. Etiologi-
cally, analogous to EC, previous or ongoing tamoxifen exposure plays a non-negligible
role (12, 68, 63, 236, 255). The same applies to LG-ESS, HG-ESS, UUS and LMS (cf.
Vol. 1, Chapters 2, 4 and 5). Accordingly, following tamoxifen exposure, EC and uter-
ine sarcomas can coincide (35), which can theoretically form the basis for UCS to
develop through collision (see below). The median time interval between the onset
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of tamoxifen therapy and UCS is 120 (32–140) mo (127). In the etiologic context, a
tamoxifen-induced modification of the p53 protein likely plays a role. UCS are some-
times associatedwith the risk factors pertaining to endometrioid adenocarcinoma, for
example hypertension, adiposity and nulliparity (107). Other data suggest an associa-
tion with prior nativities (68). Anamnesis occasionally reveals a history of prior pelvic
RT (260). Endocrinic and radiogenic etiologies have, however, not yet beendefinitively
substantiated.

In terms of formal pathogenesis, there are several theories. On the one hand, there
is the less frequently observed “multifocal tumorigenesis” (8–15% of cases) (215, 224,
264), which implies that CS develops biclonally from a separate carcinoma and a sep-
arate sarcoma, thus constituting a collision tumor (collision theory) (Fig. 7.1.1).

(A) (B)

Fig. 7.1.1: Carcinosarcoma – identical case of a collision tumor. (A) carcinomatous (short yellow
arrow) and sarcomatous (small white arrow) components forming a collision tumor (large black
arrow), with an additional fibroglandular-cystic polyp of the corporal mucous membrane (small
black arrow); (B) fixed specimen cut in another plane, fibroglandular-cystic polyp (large black ar-
row), carcinomatous (short black) and sarcomatous component (short white arrow).

Conversion theory, by contrast, implies that both tumor components originate mono-
clonally and unifocally from an EC (92). Both monoclonal and biclonal genesis theo-
ries have been verified via genetic testing (90, 112, 264).Monoclonal formationhypoth-
esizes metaplastic transformation or transdifferentiation of the epithelial carcinoma
cells into malignant mesenchymal cells. This process of “epithelial-mesenchymal
transition” constitutes an important source for the genesis of mesenchymal cells in
the context of embryologic development that later also occurs inmalignant cells (114).
This is supported by the fact that the metaplastically formed sarcomatous component
expresses both epithelial (cytokeratins) and mesenchymal markers (vimentin). In-
terestingly, EC is among the few types of carcinoma that continuously express the
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intermediate filament protein vimentin, even when the tumor is well differentiated.
In contrast, vimentin is barely present in the epithelial cells of most other carcino-
mas, and can thus be regarded as a factor suggestive of the presence of mesenchymal
cells. Therefore, the joint expression of cytokeratin and vimentin in the epithelial
cells can at least be regarded as an indirect indication of their metaplastic potential
for sarcomatous transdifferentiation. The fact that both the sarcomatous and the
carcinomatous component express identical genetic changes (e.g. p53 and KRAS
mutations) serves to further substantiate conversion theory and the common origin
that this theory implies (90, 92, 131, 120, 238). Loss of expression or functionality
of epithelial cell marker and cell adhesion molecule E cadherin can be regarded as
further signs for transdifferentiation (279). Furthermore, analogous to EC, the tumor
suppressor gene PTEN (phosphatase and tensin homolog) is frequently mutated in
UCS. In contrast, PTEN is rather rarelymutated in pure uterine sarcoma (6). Prognosis
primarily depends on the epithelial factors (grading, histologic type). Moreover, both
locoregional and distant metastases are purely carcinomatous or carcinosarcomatous
in 94% of cases, and are only rarely purely sarcomatous (231).

VEGF canbe found in the epithelial tissue in up to 100%, and in themesenchymal
tissue in up to 93% of cases. In contrast to high-risk EC, VGEF-A-m-RNA expression
has been shown to be significantly more frequent in UCS (67), with expression being
particularly elevated in the epithelial component of the tumor. From a molecular-
biological perspective, this distinguishes UCS from EC, their identical clonal origins
notwithstanding. Recent genetic andmolecular-biological studies have in fact associ-
atedUCSmore closelywith uterine sarcoma thanwith EC (38), whichwould also serve
to better account for its clinical behavior and overall/general chemoresistance.

A combination of an AS and an EC is also possible (215). Recent data (195) pertain-
ing to the pathogenesis of AS (see Chapter AS) serve to clarify that the development
of a UCS from an AS is rather unlikely, but that such neoplasms can nonetheless co-
incide. However, it cannot be ruled out that a UCS can develop in or from an AS as
a consequence of malignant transformation of its benign epithelial component. AS
components have been found in 15% of UCS (215, 224). Metastases and recurrences of
AS occasionally present as CS (42, 128). The DKSM materials database also included
cases in which a UCS developed from adenomyosis or adenomyoma.

A large SEER analysis covered a total of 128 cases of cervical UCS. Fewer than 65
cases of primary cervical UCS have been published (1, 20, 143, 158). Patients have a
median age of 64 years (25–93) (20, 271). Only 8% of cervical UCS are said to actually
originate in the cervix (22). CervicalUCSnormally stem fromcervical adenocarcinoma,
sometimes from squamous cell cervical carcinoma, in such cases. Pathogenetically,
prior infection with the human papilloma virus (HPV) is often said to play a role (20,
218). The carcinomatous component is of mesonephric origin in 16% of cases (143,
158). Mesonephric CS are considered not to be HPV induced (122).

New binding FIGO staging was introduced for UCS in 2009 (Tab. 7.1.1). This new
staging is identical to that for endometrial carcinoma and takes the origination of UCS
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fromEC into consideration (70, 227). In contrast topure sarcoma, stage IIUCS is limited
to theuterus. Instances inwhichonly the cervical glands (intraluminal growth into the
cervixwithout invasion of the cervical stroma) are affected by the UCS are classified as
stage I. The intraperitoneal cytological findings (see also prognosis) are not taken into
consideration in staging, but should nonetheless be recorded separately. Likewise,
since 2010, the UICC TNM staging system for UCS (Tab. 7.1.2) has corresponded to the
classification for EC (227). Analogous to EC, staging is performed surgically and cannot
be replaced by imaging.

Tab. 7.1.1: FIGO staging for uterine carcinosarcoma.

I Involvement of corpus uteri and/or cervical glands
IA Involvement of endometrium with no or less than half (< 50%) myometrial invasion
IB Invasion equal to or more than half (> 50%) of the myometrium

II Cervical stromal involvement

III Local and/or regional pelvic spread (positive cytology to be assessed separately)
IIIA Invasion of the serosa and/or the adnexa
IIIB Vaginal and/or parametrial involvement
IIIC Pelvic and/or para-aortic lymphadenopathy
IIIC1 Positive pelvic lymph nodes
IIIC2 Positive para-aortic lymph nodes with/without positive pelvic lymph nodes

IV Involvement of organs and/or distant metastasis
IVA Bladder and/or rectal mucosal involvement
IVB Distant metastases incl. intraabdominal involvement and/or involvement of inguinal lymph

nodes or intraabdominal lymph nodes other than pelvic/para-aortic nodes

Tab. 7.1.2: TNM classification for uterine carcinosarcoma according to the UICC.

T1 Involvement of corpus uteri and/or cervical glands
T1a Involvement of endometrium with no or less than half (< 50%) myometrial invasion
T1b Invasion equal to or more than half (> 50%) of the myometrium

T2 Cervical stromal involvement, no extrauterine involvement

T3 Local pelvic spread (positive cytology to be assessed separately)
T3a Invasion of the serosa and/or the adnexa (direct spread or metastases)
T3b Vaginal and/or parametrial involvement (direct spread or metastases)

N1 Metastases in pelvic and/or para-aortic lymph nodes

T4 Bladder and/or rectal mucosal involvement

M1 Distant metastases incl. intraabdominal involvement and/or involvement of inguinal lymph
nodes or intraabdominal lymph nodes other than pelvic/para-aortic nodes
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Uterine carcinosarcomapredominantly arises in postmenopausalwomen. Anamnesis often reveals
previous exposure to tamoxifen. In terms of pathogenesis, dedifferentiation from an endometrial
carcinoma predominates over collisions of pure sarcoma with endometrial carcinoma. Staging for
carcinosarcoma corresponds to that for endometrial carcinoma.

7.1.2 Macroscopic and microscopic features

UCS have a polypoid, fleshy and usually very soft macroscopic appearance. Such tu-
mors are noticeably sludgy decomposed, gray to reddish-gray exophytic masses with
hemorrhages, necroses and cystic areas that are also clearly visible in sonography.
In addition, hyaline tumor material as well as tumor tissue that appears to be rela-
tively solid/hard can also be observed. The different sarcomatous and epithelial com-
ponents can result in a particularly polymorphous appearance that bears great re-
semblance to G3-EC. On occasion, a UCS can also develop within an endometrial or
cervical polyp. In terms of macroscopic and imaging features, UCS is predominantly
observed as a tumor in the endometrial cavity. It exhibits a conspicuously fast rate of
polypoid growth, often completely filling the cavity. From there, it visibly proceeds to
infiltrate the entire myometrium. In collision tumors, the different sarcomatous and
carcinomatous components can be recognizable to the naked eye (Fig. 7.1.1 (A), (B)).
Once UCS have reached a certain size, they can protrude from the cervix into the
vagina and be subsequently mistaken for (necrotic) endometrial or cervical polyps.
Rapid growth all the way up to the vulva can occasionally result in an inversion of the
uterus (97, 225) (Fig. 7.1.2 (A)–(F)).

The pressure emitted by the tumor’s rapid growth is often so great that it can ooze
or quickly protrude from the incision when the uterus is cut open. The tumor can also
visibly penetrate/rupture through the myometrium (Fig. 7.1.3 (A), (B)).

Though a rather less common growth pattern, the tumor can sometimes com-
pletely invade the myometrium and rupture the serosa (Fig. 7.1.4 (A), (B)).

As with other uterine malignancies, tumor bleeding can result in hematometra.
Cervical CS has the same polypoid, hemorrhagic and necrotic macroscopic ap-

pearance as CS originating in the corpus uteri (137).
A UCS is classified as homologous when its sarcomatous component derives from

uterine tissue. The mesenchymal component consists of HG-ESS or UUS in the ma-
jority of cases, followed by LG-ESS and (rarely) LMS. If the mesenchymal component
consists of non-uterine tissue, the UCS is deemed heterologous. The heterologous
component usually consists of chondrosarcoma (Fig. 7.1.5 (B), (C)), RMS (Figs. 7.1.2 (E),
7.1.5 (A)), or (very rarely) osteosarcoma.

LS andFS canalso be found in rare cases. In theDKSMmaterials database, thehet-
erologous component consists of chondrosarcoma, RMS and osteosarcomas in 51%,
30% and 7% of cases, respectively. It can also occur that multiple sarcomatous com-
ponents can be found within one tumor. Homologous UCS can also contain heterol-
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(A)

(B)

(C)

(D)

(E) (F)

Fig. 7.1.2: Carcinosarcoma – macroscopic aspect. (A) polypoid carcinosarcoma in lower left segment
of the uterus, along with common (despite suspicious gross appearance) leiomyoma in the fundus;
(B), (C) identical intact and opened uterus with broad-based pedunculated carcinosarcoma; (D) car-
cinosarcoma with a macroscopic appearance resembling a necrotic cervical polyp; (E), (F) uterine
inversion in a 79-year-old patient with a huge heterologous (in this case rhabdomyosarcoma) carci-
nosarcoma, (E) laparotomy findings showing the inverted uterine fundus; (F) corresponding tumor
that has prolapsed from the vagina outside of the vulva.
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(A) (B)

Fig. 7.1.3: Carcinosarcoma – macroscopic aspect. (A) the cut-open uterus stands agape, suggestive
of substantial growth-induced mechanical pressure; distended cervix visible in lower part of the
image; (B) penetration of the uterine wall with tumor extension into the Douglas.

(A) (B)

Fig. 7.1.4: Carcinosarcoma – macroscopic aspect. (A), (B) unopened and opened uterus, the tumor
has invaded the entire myometrium; the uterine wall including the serosa has been ruptured.

(A) (B) (C)

Fig. 7.1.5: Heterologous carcinosarcomas, microscopic and macroscopic aspects. (A) heterologous
sarcoma component corresponding to pleomorphic rhabdomyosarcoma, inset at the lower right
shows immunohistochemical staining with myogenin which is specific for rhabdomyosarcoma (iden-
tical with the case depicted in Fig. 7.1.2 (E)); (B) heterologous chondrosarcomatous component, a
small residual of an undifferentiated stromal sarcoma component remains in the bottom right of the
image; (C) identical case, the whitish-gray color (arrow) and the more solid cut surface are already
grossly suggestive of a chondrosarcoma component.
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ogous elements that can be easily overlooked. Accordingly, heterologous materials
found in specimens obtained via curettage can be untraceable in the HE specimen.
The results from one study suggest that homologous UCS is more common (69%)
(89), a finding that is somewhat mirrored in the DKSM materials (65% homologous
UCS) (128). Other sources rather indicate that the distribution is largely balanced. Ho-
mologous and heterologous UCS likely have an identical prognosis, though this may
not necessarily apply to UCS with an RMS component (see prognosis). From a clinical
perspective, it may thus suffice to speak of UCS and to differentiate between homolo-
gous and heterologous tumors, without further specification (182, 224).

Besides a distinctively pleomorphic appearance, a high degree of cellular atypia,
anMI of normally > 10M/10HPF, and the occurrence of atypicalmitoses are keymicro-
scopic characteristics for all CS. Myometrial invasion, LVI and VI can be observed in
most cases. The epithelial component of UCS can be either endometrioid carcinoma
of different grading and squamous partial differentiation, or mucinous, adenosqua-
mous, papillary-serous, parvocellular, clear cell, squamous cell and undifferentiated
carcinoma. Monoclonal and biclonal tumors exhibit no microscopic differences (112).
G3 endometrioid EC as well as the prognostically more adverse serous or clear cell
carcinomas are frequently observed (Fig. 7.1.6 (A)). Simultaneous occurrence of multi-
ple epithelial elements is also possible and not uncommon. Further aberrations have
also been observed in the epithelial differentiation (e.g. embryonal glandular struc-
tures). The carcinoma component is purely endometrioid in up to 50% of cases, and
occasionally takes the form of G1/G2 carcinoma (107, 120). Nonetheless, all UCS are
classified as G3, independent of the grading of the carcinomatous component (61).
UCS can also express steroid receptors (Fig. 7.1.6 (C)). ER expression can be verified in
up to 44% of cases, up to 19% express PGR, and up to 24% exhibit both ER and PGR
expression (108, 265). Hardly any usable and reliable data are available that pertain to
receptor distribution in and among both tumor components. Menopausal status and
whether the sarcoma is heterologous or homologous apparently have no influence on
receptor expression (265).

(A) (B) (C)

Fig. 7.1.6: Carcinosarcoma – microscopic aspect. (A) “standard” histology with malignant endome-
trial glands and malignant stroma in the style of an undifferentiated (homologous) uterine sarcoma;
(B) cytokeratin immunohistochemistry serves to nicely visualize the glands; (C) only the carcinoma
cells and benign stromal cells are estrogen receptor positive, while the sarcomatous cells are not.
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Both the carcinomatous and the sarcomatous component can be predominant with
UCS (188), with a ratio of 59% to 41% (120). The carcinomatous component can
account for less than 1% of total tumor volume. Accordingly, the presence of carcino-
matous cells in specimens obtained via curettage or HE can result in a misdiagnosis
as pure uterine sarcoma (see DD). Whether sarcomatous overgrowth is prognostically
relevant (analogous to AS, see Chapter 6) remains unclear. It could, however, imply
poorer responsivity to CHT (188). The morphologic and immunohistochemical trans-
formation of the carcinoma glands into sarcoma cells (see conversion theory) can
sometimes be nicely visible under the microscope.

IHC findings have shown that the sarcomatous component is strongly positive for
vimentin in 100%of cases, and focally positive for CK7 in 36%. The epithelial compo-
nent has expressed a strong reaction to CK7 in 100% of cases, and a weak reaction to
CK20, vimentin and CA-125 (Figs. 7.1.6 (B), 7.1.7 (B), (C)) (131). Some pure sarcomas can
contain a rudimentary degree of cytokeratin expression, which serves as a possible
indicator for an epithelial origin. CD10, by contrast, is only expressed in the stromal
component (Fig. 7.1.7 (D)).

EGFR expression in the epithelial and mesenchymal components has been mea-
sured at 13–30% and 45–67%, respectively (24, 41), and at up to 71% in whole tumors
without discernment between the two components (23). Available data on Her-2/neu

(A) (B) (C)

(D) (E) (F)

Fig. 7.1.7: In collision tumors, intermingling of the two components can often be observed, as can
the morphologic and immunohistochemical transformation of carcinoma glands into sarcoma
cells in some instances; (A) well-differentiated and poorly differentiated carcinoma glands that
gradually pass over into the sarcomatous components, a picture strongly mirrored in immunohis-
tochemistry, (B) cytokeratins: epithelium > stroma; (C) vimentin: epithelium < stroma; (D) CD10: only
stroma; (E) rudimentary, usually only focal cytokeratin expression often remains in the sarcomatous
components (carcinoma left, sarcoma right); (F) serial section of (E) with corresponding cytokeratin
expression [antibody clone MNF116].
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▸ Fig. 7.1.8: Carcinosarcoma – collision tumor. (A) digital specimen scan of the collision tumor pre-
sented in Fig. 7.1.1 (A), (B) that, besides the corporal polyp revealed in macroscopy, in fact consisted
of three histologically different malignant components. The right part (double arrow) corresponded
to the sarcoma (high-grade endometrial stromal sarcoma) that had already been partly removed via
curettage, while the left part (arrow) was grade 1 endometrioid adenosarcoma. In the middle (arrow
head), a very rare uterine small cell (neuroendocrine) carcinoma that is clearly delineated from the
other two components; (B) adenocarcinomatous component under strong magnification; (C) sarco-
matous component; (D)–(F) the small cell carcinoma from (A); (E) as is typical for such neoplasms,
cytokeratins [antibody clone AE1/3] visualize as dots, which serves to reflect the epithelial origin of
the tumor; (F) neuroendocrine differentiation [synaptophysin]). Despite the similarities in the results
from (H) and (E) staining for the sarcoma (C) and the small cell carcinoma (D), histologic analysis
revealed that these two components were clearly topographically delineated from each other, which
in turn makes it seem possible that the two components each had an independent pathogenesis
(collision tumor). (G) and (H) show the sharp, clear borders without fluent or gradual transitions
between the sarcomatous component (top right) and the synaptophysin positive, neuroendocrine
carcinomatous component (bottom left).

overexpression are rather contradictory. Studies have reported rates ofHer-2/neu over-
expression ranging from 0 to 56 to 100% in the epithelial component, and from 6 to
83% in the sarcomatous component. Generally, overexpression is greater in the ep-
ithelial component (8, 172, 213, 278).

Tissue specimens obtained via curettage can contain both carcinomatous and sar-
comatous elements,while individual tissue samples collected via biopsies can contain
only sarcomatous or only carcinomatous materials. Such findings are to be deemed
suggestive of a collision tumor if more or less independent or separate carcinomatous
and sarcomatous components can be found in the specimen yielded from HE as well.
The surface of the area in which the two components of collision tumors are intermin-
gled or mixed with each other need only be very small (231). It is not uncommon for
only carcinoma or only sarcoma to be traceable in the surgical tissue specimen. Re-
gardless, the diagnosis of UCS reached on the basis of curettage must be maintained
(Figs. 7.1.1 (A), (B), 7.1.8 (A)–(H)).

Since themajority of UCS are dedifferentiated highly malignant EC, and thus con-
stitute conversion-type tumors, up to 94% of the corresponding metastases are either
carcinomatous or amix of carcinomatous and carcinosarcomatous, thoughpurely car-
cinomatousmetastases prevail (70%). In themajority of cases, the pattern ofmetasta-
sization corresponds to the characteristics and features of the respective tumor com-
ponents. Analogous to EC, the carcinoma component lymphogenically metastasizes
to the LN, the ovaries and the vagina. Accordingly, LN metastases are almost exclu-
sively of epithelial origin (231). Analogous to serous EC, metastatic involvement of the
omentum and the abdominal cavity are very common when the carcinomatous com-
ponent is serous. Purely sarcomatous metastases develop hematogeneously and are
thus predominantly found in the lungs and occasionally in the abdominal cavity.
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(A) (B)

(C) (D)

(E) (F)

(G) (H)

With the rarer collision tumors, both tumor components can invade the myometrium
independently of each other and thus generate histologically different metastases.
Generally, therefore, findings from microscopic examination of the metastases do
not necessarily allow for the primary tumor to be definitively deduced (cf. DD)
(Fig. 7.1.9 (A)–(I)).

Microscopically, the carcinomatous element of cervical UCS can be poorly differ-
entiated squamous epithelial carcinoma, adenocarcinoma or undifferentiated carci-
noma (158). In some instances elements of both squamous epithelial carcinoma and
adenocarcinoma can be present simultaneously (143). In 16% of cases, adenocarci-
nomas originate from mesonephric rests. Cervical UCS can equally occur as homolo-
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(A) (B)

(E) (F)

(C)

(I)(H)

(G)

(D)

Fig. 7.1.9: (A), (B) in this case of carcinosarcoma (primary tumor see Fig. 7.1.2 (B)), the omental (A)
und adnexal (B) metastases were purely carcinomatous; (C) primary collision tumor consisting of
a high-grade papillary-serous carcinoma and a high-grade endometrial stromal sarcoma with dis-
tinct separate metastasization. Draining the hematocervix has left the cervix considerably dilated;
(D)–(F) intact and opened mesenteric metastatic lesion that is predominantly sarcomatous, the ar-
row points to a mitosis of a sarcoma cell; (G)–(I) intact and opened ovarian metastatic mass that was
revealed to be pure carcinoma via histologic analysis.

gous and heterologous tumors. Spindle cell sarcoma, chondrosarcoma, osteosarcoma
and RMS have all been encountered as sarcomatous elements of CS originating in the
cervix and the mesonephron (271).

Carcinosarcoma can generally not be discerned from G3 endometrial carcinoma on the basis of
gross appearance alone. Carcinosarcomas are characterized as decomposing necrotic tumors ex-
hibiting very rapid growth with a primarily central localization in the uterine cavity.

The epithelial component of carcinosarcoma usually consists of G3 type I or type II endome-
trial carcinoma. The sarcomatous component can be either homologous or heterologous (non-
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uterine tissue) sarcoma. Carcinosarcomas are characterized by a distinct degree of pleomorphism,
a mitotic index of usually > 10 mitoses/10HPF and the presence of atypical mitoses. Myometrial,
lymphatic and vascular invasions are usually present. Locoregional metastatic disease usually
takes the form of carcinoma, while distant metastases are usually sarcomatous. Epithelial mes-
enchymal markers can always be immunohistochemically verified. Hormone receptors are positive
only in rare cases.

7.1.3 Clinical presentation, diagnostics, screening

Postmenopausal bleeding or premenopausal AUB are the cardinal symptoms of UCS,
sometimes in connection with lower abdominal pains. The uterus is often enlarged
or dilated due to the rapid growth of the CS or due to hematometra/hematocervix
(Fig. 7.1.9 (C)). An enlarged, relatively soft uterus can be the only finding. Overall, any
uterus exhibiting postmenopausal growth should be considered suspicious for a ma-
lignant mesenchymal tumor. Like for pure uterine sarcomas, polypoid tumor masses
protruding from the cervix, and occasionally from the vulva, are also characteristi-
cally suggestive of UCS. Very large UCS and LMS can even effect an inversion of the
uterus (47, 97) (Fig. 7.1.2 (E), (F)). The urinary bladder is often unable to adapt to the
rapid growth of the uterus, so that an otherwise unexplainable mictional urge can be
among the symptoms. The dilatation of the cervix is a constitutive cause for the lower
abdominal pains (Fig. 7.1.10)

Fig. 7.1.10: Carcinosarcoma with maximally enlarged cervix, corpus (arrow), and both adnexa.
The corpus has been massively suppressed by, and is consequently considerably smaller than the
cervix, and generates the impression that it is merely superimposed.
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CervicalUCSusually present as tumors in the cervicalwall (271),with symptomatology
that corresponds to that of cervical carcinoma. The principal symptom is AUB.

Speculum examination, rectovaginal palpation and TVS or TAS are followed by
HSC with biopsy or fractional curettage. Where sonographic findings suggest a high
probability for a UCS, it appears to be safer to dispense with the HSC (see progno-
sis). The dissemination of tumor cells that occurs in the course of said procedure may
well be more relevant for UCS than it is for EC. In cases of tumors protruding from
the cervix, a sufficiently large amount of tissue should be taken via biopsy. If not, it
can occur that only the epithelial or the stromal component of the tumor can be mi-
croscopically detected. Due to the exceptionally high rate at which UCS grow, it is not
rare that only necroses can be found in the samples gathered via biopsy or curettage.
Due to the rapid rate of hematogeneous metastasization, up to 50% of cases already
present with distant metastasis at the time of initial diagnosis (4, 64). Consequently,
the diagnosis is not seldom formed primarily on the basis of the distant metastases,
predominantly those observed in the lungs.

Due to the advanced stage at which UCS are often initially diagnosed, contrary to
common EC, imaging-based staging of pelvis, abdomen and thorax using CT and/or
MRI are indicated in order to plan reasonable and adequate treatment strategies.

CA-125 levels are elevated inmany UCS, and continue to rise as tumor growth pro-
gresses (103, 105). Elevated CA-125 levels can frequently be observed at the time of
initial diagnosis and are for the most part an expression for an advanced stage of dis-
ease (105). The preoperative CA-125 levels have a sensitivity of 52.3% and a specificity
of 50.5% at a cut-off value of ≥ 27.5 U/ml. UCS and pure uterine sarcoma can also ex-
hibit elevated N/L ratios. With a threshold value of ≥ 2.12, the preoperative diagnosis
has a sensitivity of 74.5% and a specificity of 70.3%. The positive and negative predic-
tive values are 29.5% and 94.3%, respectively (125). CA-125 levels and N/L ratio can be
used tomonitor remission in the context of palliative therapy. TheN/L ratiomight pos-
sibly be an appropriate measure for detecting relapse early. It is not only relevant for
CS specifically, but also for pure uterine sarcomas and other malignancies (cf. Vol. 1,
Chapter 6).

Diagnostics for cervical UCS do not differ from those for cervical carcinoma or
CS of the uterine corpus, but are occasionally complicated by the fact that adenocar-
cinoma and CS of mesonephrogenic origin usually develop primarily in the lateral
cervical wall and can thus elude detection via curettage-based diagnostics. In con-
trast to LMS and LG-ESS, by drawing on cytology, sonography, CT and MRI, 94% of
UCS can be preoperatively identified as malignant (209).

Analogous to EC, there are no specific screening tests for UCS. It cannot be entirely
ruled out that cytological swabs performed in the context of preventive cervical carci-
noma screenings might yield endometrial or mesenchymal tumor cells, the presence
of which will require further clarification. UCS show positive cytological results from
swabs of the endometrial cavity in about 65% of cases (209). Sarcomatous cells have
been found in about 50% of cases (109). The pertinence of performing transvaginal
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sonography on high-risk patients, for example those with prior or ongoing tamox-
ifen therapy, is disputed. For asymptomatic women with a fitting medical history and
conspicuous sonographic findings, it could be expedient to perform an endometrial
biopsy using the Pipelle device. The positive likelihood ratio for endometrial carci-
noma, however, lies at roughly 65% (257).

The sensitivities and specificities for CA-125 and the N/L ratio (see symptoms
and findings) apply to all sarcomas and EC and are thus inadequate for use in tar-
geted/specific UCS screenings.

Cytological screening can incidentally reveal cervical UCS. However, such find-
ings are most likely to be understood as signs of adenocarcinoma or squamous cell
carcinoma, if they are not simultaneously accompanied by malignant mesenchymal
cells. In one study, cytological swabs taken frompatients with sarcomatoid carcinoma
only contained carcinoma cells (29).

Postmenopausal bleeding or additional/irregular bleeding in premenopausal women are the car-
dinal symptoms of carcinosarcoma. The uterus is usually significantly enlarged, and the tumor
often protrudes from the cervix. Speculum examination, rectovaginal palpation, and sonography
followed by hysteroscopy with biopsy or fractional curettage represent the most important di-
agnostic measures. CA-125 values and the neutrophil-lymphocyte ratio are often elevated. The
fact that carcinosarcomas have frequently already spread beyond the uterus at primary diagnosis
makes comprehensive imaging-based diagnostics imperative. Analogous to EC, there is no partic-
ular screening for UCS.

7.1.4 Imaging

An important factor that helps to distinguishUCS frompure sarcoma is that the former
develops centrally in the region of the endometrium, and not within themyometrium.
For all imagingmethods, the presence of a large, broad-based lesionwithin the uterus,
accompanied by (usually) visible myometrial invasion, is regarded as the most signif-
icant feature suggestive of UCS, but also of AS (cf. Chapter 6).

Analogous to the clinical presentation of UCS, an unusually enlarged uterus is
also at the center of attention in the majority of cases from a sonographic perspective.
Because UCS originate in the endometrium, a central localization in the endometrium
in close proximity to the cavum is typical in sonography in the early stages of disease.
Early tumor growth is often only represented by a homogeneous echogenic thicken-
ing of the endometrium. In correspondence to its genesis from an EC, young UCS is
predominantly hyperechoic. In most cases, within a short period of time, the cavity is
filled by a tumor that is at first primarily hyperechoic to themyometrium, and that has
a recognizably papillary surface. Unlike polyps, the connection to the myometrium is
almost always broad-based. The mean largest dimension of the intracavitary tumors
has beenmeasured at between 5.4 and 8.5 cm (246). UCS can also exhibit rapid infiltra-
tive growth into themyometrium and ultimately fill the entire uterus, thus exhausting
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the whole myometrium. Accordingly, most tumors cannot be easily or reliably demar-
cated from the myometrium (135). In such cases the architecture of the uterus is lost
both clinically and in imaging, so that neither the endometrium nor the myometrium
can be clearly discerned.

As tumor growth progresses, the echotexture becomes increasingly heteroge-
neous, as the presence of hyperechoic and hypoechoic to anechoic areas increases.
Examination of surgical tissue specimens generally reveals the poorly circumscribed
hypoechoic to anechoic areas with irregular margins to be necroses and/or hemor-
rhages (135). Ultimately, what results is a bizarre heterogeneous sonographic texture
with irregularly distributed hyperechoic and anechoic areas. According to a larger
study, these tumors are predominantly isoechoic or hypoechoic compared to the en-
dometrium (135). However, this difference can no longer be discernedwhen the CS has
infiltrated or exhausted the endometrium entirely. Microscopic examinations suggest
that the hypoechoic areas are attributable to the sarcomatous component, while the
hyperechoic areas are attributable to the glandular epithelial elements (Fig. 7.1.11)
(135). The anechoic clefts and fissures or small cysts represent dilated glands (135),
but also vessels in some cases. Doppler sonography can provide easy clarification
in this regard. In polypoid tumors protruding into the cavum, Doppler sonography
clearly shows a larger nutritive vessel.

Inmost cases, the tumor exhibits expansive irregular vascularity in the solid com-
ponents. RI ranges from 0.25–0.57 (65, 135, 242) with a mean of 0.41 (17, 135). It is the
hypoechoic sarcomatous elements in particular that express a prominent degree of
vascularity. Generally, whether anechoic clefts/fissures or small cysts are in fact ves-
sels or dilated glands can usually be accurately verified in Doppler sonography. They
usually have a narrow hyperechoic margin in gray-scale sonography. Overall, CS has
a strikingly ostentatious appearance in sonography (31, 65, 135, 242, 246) (Tab. 7.1.3)
and thus results in the correct diagnosis in 73% of cases (Fig. 7.1.12 (A)–(D)).

The sonographic appearance is similar to that of high-risk EC and of AS originat-
ing in the endometrium. Endometrioid EC only rarely reach the metric dimensions
of UCS and exhibit a central, predominantly hyperechoic structure compared to the
latter.

Without exception, the dilatation of the endocervical canal by the tumor masses
can be successfully visualized via imaging technologies. However, at the same time,
such dilatation is also typical for pure uterine sarcomas and AS. Combining sonogra-
phy with CA-125 analysis, particularly in more advanced stages of disease, can help to
distinguish CS from pure sarcoma, but does not allow a reliable differentiation from
advanced EC in particular.

CT is not an adequate measure for diagnosing particular neoplastic entities, and
is instead used in the context of extrapelvic staging in particular.

Almost without exception, CT reveals an intracavitary, occasionally ill-defined
mass (246). Analogous to the findings from sonography, CT reveals a dilatation of
the cavum uteri caused by a usually broad-based lesion. The myometrium is often
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(A) (B)

(C)

Fig. 7.1.11: Sonographic appearance of carcinosarcoma; (A) this carcinosarcoma is almost entirely
confined to the cavum. Its posterior, lateral and anterior walls (transabdominal sonography) are
surrounded by a margin that is clearly hyperechoic compared to the tumor and that corresponds to
the endometrium (arrows). Endometrial hyperplasia already described in corresponding histologic
analysis can be seen on the posterior wall (face to face arrows). The tumor transitions into the my-
ometrium immediately beside said hyperplasia. The tumor itself is characterized by an unobtrusive
heterogeneous echogenicity that is hypoechoic to the myometrium, a finding that serves to differen-
tiate carcinosarcoma from endometrioid carcinoma, which itself is usually hyperechoic. The visible
hypoechoicity is said to stem from the sarcomatous component and to be suggestive of a more ad-
vanced tumor; (B) the heterogeneous echogenicity of the tumor with bizarre, interrupted margins
between the areas of differing echoicity are even easier to recognize in color Doppler sonography.
Perfusion appears to be low and did not constitute a particularly significant factor in this case. The
anechoic voids most likely correspond to necroses, that in fact rendered the tumor at hand a very
soft specimen; (C) the specimen depicted here clearly mirrors the features described under (A). The
tumor is located and has spread in the cavum. The cavum is visibly lined with the endometrium,
which also appears to be thickened at the point at which it clearly infiltrates the myometrium.
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(A)

(B)

(C) (D)

Fig. 7.1.12: Carcinosarcoma in sonography; (A) carcinosarcoma that has already metastasized into
the abdominal cavity and the lungs, the endometrium has been entirely infiltrated/exhausted, ob-
serving the surgical specimen revealed that the tumor had widely ruptured the serosa in numerous
locations; (B) a different tumor that completely fills the cavum and which infiltrates the myometrium
at the lower anterior wall of the uterus; the carcinosarcoma is predominantly hyperechoic to normal
myometrium, the anechoic clefts/voids correspond to vessels or necroses; (C) the aforementioned
well-vascularized infiltration into the myometrium can be easily discerned in Doppler sonography,
the anechoic voids correspond to numerous vascular lumina; (D) in a further case, the predomi-
nantly hyperechoic tumor exhibits irregular central vascularization, the infiltrative/pushing margins
to the myometrium are ill-defined.

Tab. 7.1.3: Sonographic features of uterine carcinosarcoma.

Early stages Centrally localized tumor with unclear margins that is hypoechoic to endo-
metrium and hyperechoic to myometrium

Advanced stages Heterogeneous echogenic centrifugally spread tumor with expansive hyper-
echoic sections, hypo- and anechoic areas and clefts with in part unclear
margins, margins to myometrium often irregular or unclear

Doppler sonography Irregularly distributed vascularity within the tumor, RI mostly < 0.4
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compressed to a narrow band or strip. UCS appear hypodense to myometrium. Some
fewUCS have been shown to contain areas of hyperdensity that did not, however, con-
stitute 50% of the respective mass. With the exception of smaller lesions, themajority
of UCS appears heterogeneous (246). CECT usually shows a heterogeneous enhance-
ment that is, however, weaker than the enhancement of the myometrium (Fig. 7.1.13).

Fig. 7.1.13: Carcinosarcoma in axial CECT ex-
hibiting heterogeneous enhancement that
is significantly weaker than that of normal
myometrium, and which reveals an infiltration
in the left anterior wall that almost reaches up
to the serosa.

The hypodense necroses that are so frequently observed show no enhancement in
CECT (184).

Overall, the CT features of UCS are very unspecific – LMS can generate a largely
identical image. However, the latter is primarily localized within the myometrium. In
one analysis pertaining to diagnostics and UCS, CT yielded ambiguous or suspicious
findings in 72% of cases, however further specification was not possible (209).

MRI is the imagingmethodof choice for precisely diagnosing local disease spread,
and should always be applied instead of CT in cases inwhich sonography yields suspi-
cious results. InMR images, too, the primarily central localization of UCS in the region
of the endometrium or the uterine cavity is an important criterion for distinguishing
UCS from pure uterine sarcomas, from LMS and LG-ESS in particular (cf. Vol. 1, Chap-
ters 2 and 4). Tumors that appear to be cervical in CT or MR imaging should be closely
examined as to the presence of a pedunculated, stem-like connection to the cavum
(broccoli-sign). A positive finding in this regard would corroborate the suspected di-
agnosis of a prolapsed UCS (111). Regardingmetric tumor size or the degree of cavitary
dilatation caused by the UCS, the statements made in the context of sonography and
CT also apply to MRI. In fact, in one study, dilatation of the endometrial cavity, de-
fined as a dilatation of more than 5mm in the sagittal plane (151), was observed in
98% of cases and was thus the most consistent finding (22). One factor that strongly
alludes to UCS is when the diameter of the tumor within the cavity of the uterus is dis-
tinctly larger. The ratio of tumor thickness to maximum anteroposterior diameter of
the uterus can be decisive for discerning between EC and CS.Where the ratio is higher
than 0.63, forming a diagnosis of UCS should be considered (84). Tumors that fill the
entire cavum uteri typically have a broad-based connection to the myometrium. The
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tumor epicenter is in the endometrium in 88% of cases, in the myometrium in 4% of
cases and in the cervix in the remaining 8% (22).

On T1W images, UCS appear isointense to both myometrium and endometrium
in approx. 75% of cases. SI is heterogeneous in one third of cases, sometimes with
hyperintense areas or foci. The latter are usually hemorrhages. There have also been
accounts in which a homogeneously low SI has been described (220). Hemorrhages
appear as pouches or regionswith strong SI. In T2W images, themajority of UCS (92%)
appearheterogeneous andhyperintense compared tonormalmyometrium (Fig. 7.1.14).
Fifty-five percent of UCS are hypointense to endometrium, and 43%appear isointense
(22). The sharewith low SI can sometimes predominate (240). As tumor size increases,
so toodoes heterogeneity in T2W images, in particular due to the increasedpresence of
areas with higher SI that usually constitute hemorrhages and/or necroses. Generally,
hemorrhages, necroses and cystic structures are characterized by high SI in T2W im-
ages. It is not uncommon for larger tumors to exhibit large fluid-filled or cystic sections
with high SI (220). Necroses are the exception in early UCS.

While sometimes homogeneous, SI is heterogeneous in T1WC images in the ma-
jority of cases, and is generally weaker than that of myometrium (220), which makes
myometrial invasion easier to recognize. Hemorrhages, necroses or cystic regions usu-
ally show no enhancement and remain hypointense. To date, there is no evidence to
suggest that heterologous and homologous UCS differ in terms of their MRI character-
istics.

In diffusion weighted MR images, the complex tissue structure of UCS, with its
necroses and different histologic components, is demonstrated by strongly hetero-
geneous SI. Accordingly, it has been recommended that diffusion weighted imaging
methods be incorporated into routine MRI diagnostics for uterine neoplasms (118).
However, such methods are only rarely applied in clinical practice pertaining to gy-
necologic malignancies due to a lack of standardization, substantial overlap between
benign and malignant tumors, and poor image quality (251).

In 88% of cases, UCS exhibit the same MRI characteristics as EC (220). Conse-
quently, the latter constitute themost important imaging-based differential diagnosis.
Virtually all UCS exhibit early focal or diffuse sustained/delayed enhancement that is
stronger or identical to that of the myometrium (Fig. 7.1.14). Endometrioid EC does not
exhibit these characteristics. This is regarded as a clear sign of UCS and should set
alarm bells ringing (22). MR imaging of EC only rarely reveals necroses.

UCS, AS and EC generally differ from pure uterine sarcomas in that they are usu-
ally primarily centrally localized in the uterus. Unlike LG-ESS, bothUCS andECalmost
always invade theLM (whichare clearly discernable due to their hypointensity), a find-
ing that can serve to distinguish UCS and EC from LG-ESS. The MR image that LMS
generates is similar to that of UCS, though the former is usually primarily localized in
the myometrium and generally exhibits more necroses than the latter. However, it is
often not possible to reliably differentiate between these two entities on the basis of
imaging alone (22, 45, 184, 217, 237, 240, 246, 251). While early-stage UCS still bear a
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Fig. 7.1.14:MRI of the patient from Fig. 7.1.2 (E), (F); as described, the tumor prolapsed from the vulva
causing uterine inversion two days after this MRI was taken; axial and sagittal T2 weighted images
(upper and lower left) show a tumor that is heterogeneously hyperintense to the smooth muscu-
lature. Upon i.v. administration of contrast agent and fat suppression, the axial and sagittal T1
weighted images (upper and lower right) reveal a tumor with a diameter of no more than 5 cm.
The tumor presents with an actiniform growth pattern in all images (large arrows) and protrudes
from the uterus into in vagina (stars). The tumor causes the vagina to expand. In addition, the
left side of the vagina has been infiltrated by the tumor (thin arrows). Urinary bladder and rectum
are not involved.

close resemblance to EC, in more advanced stages of disease, the MRI characteristics
associated with LMS, like necroses and hemorrhages, become increasingly manifest
(240). LM can be easily distinguished from UCS in the majority of cases due to their
well-definedmargins, intramural localization and low homogeneous SI. Degenerated
submucosal myoma can be problematic, as they are often characterized by heteroge-
neous SI.

There are currently no sufficiently validated data and thus no justifications for
the routine use of PET-CT in staging (203, 208). CS are characterized by a high SUV in
FDG-PET-CT. In individual cases, opting for PET-CT can be sensible as a means for
diagnosing recurrence or for monitoring adjuvant or palliative CHT. False negative
findings must be reckoned with when very small lesions are involved, as must false
positive findings when inflammatory processes are involved (113).

In sonography, carcinosarcomas present as centrally localized tumors with a centrifugal growth
pattern. They are usually predominantly hyperechoic, but also heterogeneously echogenic with
anechoic areas (necroses, cysts).

In CT, uterine carcinosarcomas are usually hypodense to the myometrium with occasional hy-
perdense sections. They generally exhibit inhomogeneous enhancement in CECT that is weaker
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than that of themyometrium. CT is not suitable for diagnosing specific neoplastic entities. Instead,
it is predominantly used in the context of extrapelvic staging and spread diagnostics.

In T1W-MRI, carcinosarcomas are usually isointense to both myometrium and endometrium.
One third of cases exhibit noticeable heterogeneous signal intensity with in part hyperintense foci
that constitute hemorrhages. In T2W-MRI, the majority of carcinosarcomas are hyperintense to the
myometrium, while equal shares of such tumors are hypointense or isointense to endometrium. As
tumor size increases, so too does heterogeneity in T2W images. In contrast MRI, most carcinosar-
comas have heterogeneous SI (though SI can be homogeneous in less common cases) that is lower
than that of normal myometrium. Hemorrhages, necroses or cystic components generally do not
enhance and remain hypointense.

There is currently no justification for routinely using PET-CT as a means of staging. In isolated
cases, PET-CT can be a useful tool for diagnosing recurrences or for monitoring neoadjuvant or
palliative therapy.

7.1.5 Differential diagnostics

Early findings resulting from clinical sonographic examination and HSC can be mis-
takenly interpreted as evidence for EC, endometrial polyps or cervical polyps (see
imaging). For polypoid tumors protruding from the cervix, the differential diag-
nostic options are: all other uterine sarcomas, AF, necrotic polyps and fibroids in
statu nascendi. UCS can still be confused with (necrotic) endometrioid or cervical
polyps, pedunculated fibroids or other uterine sarcomas on the basis of observa-
tion/assessment of the cut-open surgical specimen (Fig. 7.1.2 (B)–(D) and Fig. 7.1.15).

UCS can be barely discernible from G3-EC (9), HG-ESS, UUS, and (occasionally)
LMS (cf. Vol. 1, Chapters 2, 4 and 5) on gross observation of the surgical specimen
alone. G1/2 EC usually have a consistent macroscopic appearance without consider-
able invasion, which serves to differentiate them from UCS, which by contrast have a
predominantly polymorphous appearance (Fig. 7.1.16 (A)–(C)).

In general, a UCS should always be considered in cases in which the entire cavum
uteri is dilated bywhat appears to be a large endometrial carcinoma, especially in light
of the fact that diagnoses formed on the basis of curettage are susceptible to being
erroneous in such cases (see microscopic findings and below). It is often the case that
the tissue obtained from fast-growing, voluminous tumors via curettage only contains
evidence of necrosis.Widespreadnecrosis is always suggestive of UCS or a particularly
aggressive form of sarcoma.

Where HT is planned as treatment for EC, the tumor tissue should be removed as
completely and fully as possible via curettage and subsequently subjected to particu-
larly thorough analysis, so as to avoid overlooking an early UCS. An unsuspected or
overlooked UCS can grow relatively quickly when exposed to conservative progestin
therapy (74).

When the tumor has invaded the abdominal cavity, OCS is also a possible differen-
tial diagnosis in terms of clinical presentation. Synchronous occurrence of CS in both
the uterus and the ovaries could point to actual tumor synchronicity, but could also
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Fig. 7.1.15: Unusual case of an endometrioid adenocarcinoma of the corpus with synchronous pres-
ence of a tiny, almost purely sarcomatous carcinosarcoma (arrow) (with a gross appearance closely
resembling a tiny cervical polyp) that later recurred and took a fatal course. Extensive analysis failed
to detect any sarcomatous tissue within the endometrioid carcinoma. This served to rule out the
possibility of canalicular metastasis and instead verified that the lesion was in fact a synchronous
double tumor.

be due to metastatic spread of CS from the uterus to the ovaries or vice versa (cf. OCS).
Tumors occurring simultaneously in both the uterus and the ovaries/the pelvis should
be regarded as separate entities when also accompanied by endometriosis (268).

Cervical squamous cell carcinoma and adenocarcinoma of the cervix are key clin-
ical differential diagnoses. Whether a CS is primarily cervical or corporal depends on
the site in which themajority of the tumor volume is located, on the findings from pal-
pation and imaging, and ultimately on the pathologico-anatomical diagnosis reached
following analysis of the hysterectomy specimen. Tumors in the lateral cervical wall
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(A)

(B) (C)

Fig. 7.1.16: Grossly differentiating carcinosarcoma from G3 endometrioid carcinoma is barely possi-
ble; (A) carcinosarcoma; (B), (C) G3 and G1 endometrioid carcinoma.
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suggest a mesonephric origin. Very large lesions in the cervical walls are more likely
to be CS than carcinoma.

DD can be very difficult at the microscopic level. Where the epithelial component
has only developed focally or when there is “sarcomatous overgrowth”, the curettage
specimen, the surgical specimen or a recurrent tumor can be mistakenly interpreted
as pointing to a pure homologous or heterologous uterine sarcoma. The true diagno-
sis then usually only becomes evident when the disease takes a suspicious clinical
course, or because recurrent tumors or metastases exhibit epithelial structures. The
literature and the DKSM material database recount multiple cases in which heterolo-
gous UCS with a rhabdomyomatous sarcoma component were primarily classified as
RMS (57). Since RMS of the corpus uteri are very rare in adults, such tumors should be
subjected to thorough examination, not least because the therapeutic consequences
for RMS and UCS differ substantially. Primary tumors in which the epithelial com-
ponent is predominant can be misdiagnosed as EC, especially when the diagnosis is
based on findings from curettage. In cases of collision tumors, only the endometrial or
only the sarcomatous componentmight be traceable in the available tissue specimens,
which in turn could result in a primary misdiagnosis. Since UCS can focally contain
normal glandular tissue, they can be wrongly diagnosed as AS (see Chapter 6) or as
LG-ESS (cf. Vol. 1, Chapter 4) with extensive glandular differentiation. Such cases are
not rare, and constitute examples for well-known pitfalls in the context of DD.

In the DKSMdatabase, of the UCS that were definitively diagnosed as such follow-
ing surgery, only 72%had been diagnosed as UCS on the basis of the tissue specimens
obtained via curettage. Among the remainder, 18% had been diagnosed as EC, 5% as
pure sarcoma (LG-ESS, UUS), 1% as AS and 4% as benign or other neoplasms (128).
Endometrioid EC sometimes contain heterologous chondroid and osteoid elements
that, when regarded on their own, are insufficient grounds on which to base a diag-
nosis of UCS (63). Also, UCS can be confused with endometrioid EC when spindled
epithelial cells are present in the latter (166). Such cases normally involve low-grade
endometrial (G1/G2) and low-grade spindle cell components that, while exhibitingmi-
totic activity and high cellularity, are not strikingly atypical. Moreover, the clinical
presentation of this entity does not correspond to that of UCS (63).

Occasionally, it can occur that an atypical polypoid adenomyoma is mistaken for
UCS, especially when the cell-rich stroma is interpreted as a sarcomatous component,
and the numerous atypia and mitoses in the epithelium are mistakenly interpreted as
implying a carcinomatous component. Distinguishing cervical UCS from sarcomatoid
carcinoma of the cervix can be challenging, not least because these two entities have a
very similar macroscopic appearance. The spindle cells of the latter express unlike to
all othermesenchymal tumors keratin, andalso vimentin in somecases (29). They lack
the glandular or basaloid morphology and exhibit direct transition of the squamous
cell into a spindle cell component. Heterologous elements are not visible. CervicalUCS
are occasionally also confused with cervical AS. Likewise, the possibility of a primary
tumor in the corpus or the ovary that has subsequently metastasized must be borne
in mind (181).
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Endometrioid carcinoma is the cardinal clinical differential diagnostic alternative for uterine car-
cinosarcoma. Ovarian carcinosarcoma must also be considered as an option when tumors have
spread within the abdominal cavity. A misdiagnosis as endometrioid carcinoma or as homolo-
gous or heterologous sarcoma is possible when diagnosis is based on tissue specimens gathered
via curettage. Whenever a rare heterologous uterine sarcoma is diagnosed (rhabdomyosarcoma,
liposarcoma, fibrosarcoma), effort must be devoted to reliably assessing whether or not epithe-
lial components are present, because heterologous carcinosarcomas occur much more frequently
than heterologous uterine sarcomas do, and these two neoplasms require different treatment ap-
proaches.

7.1.6 Course, prognosis

As is also the case for sarcoma, disease stage is the most important primary inde-
pendent prognostic factor for UCS patients (4, 107, 201, 206). Achieving R0 resection
margins, regardless of the stage of disease, appears to be equally, if not even more
pivotal (3, 107). Advanced patient age is associated with a negative impact on prog-
nosis (4, 165), while parity – when adjusted for age and clinical stage – appears to
have no prognostic influence (4). A previous medical history of breast cancer and/or
tamoxifen therapy has been shown to constitute a significant independent prognostic
factor (68, 255). Whether the UCS has developed through collision or through con-
version is of no clinical or prognostic significance. From a morphologic perspective,
the carcinomatous component constitutes the driving force for prognosis, not least
because proliferative activity is higher in the carcinomatous component than in the
sarcomatous component (89, 216). Accordingly, analogous to EC, serous, clear cell or
G3 EC components, myometrial invasion, LVI, VI, stromal involvement of the cervix
and extrauterine dissemination are associated with a poor prognosis (52, 89, 148, 179,
224, 231, 274). Serous and clear cell carcinomatous components are regarded as the
most significant prognostic factors (179, 224).

While some studies suggest that ER positive UCS could be associated with a
slightly more favorable prognosis (108), other studies have not been able to confirm
this effect (129, 277).

Irrespective of the considerable impact that the epithelial component has on prog-
nosis, tumors with a well-differentiated sarcomatous component (e.g. LG-ESS) are as-
sociated with significantly longer PFS than tumors in which the sarcomatous compo-
nent is poorly differentiated (e.g. HG-ESS and UUS). This applies to both homologous
and heterologous UCS (148). Homologous UCS are said to be associated with signifi-
cantly superior OS compared to their heterologous counterparts (69), though this may
only apply to heterologous UCSwith an RMS component. The experience of the DKSM
(128), too, has shown that this entity tends to exhibit particularly rapid clinical growth
(Fig. 7.1.2 (E)). According to a recent study,UCSwith anRMS component have amedian
DFS of 13mo and amedian OS of 23mo (150). The respective values for a control group
were 15 and 67mo (149, 150). According to other sources, the extent of the sarcomatous
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component, andwhether the tumor is homologous or heterologous, are of no prognos-
tic significance (55, 179, 224, 274). The question if prognosis is affected by whether a
component is homologous or heterologous therefore remains unresolved. Research
suggests that patients with a predominating sarcomatous component show poorer re-
sponses to CHT (188). MI apparently has no prognostic impact (148, 179). HR status
(123, 265), Ki-67 and p53 expression (123) and Her-2 overexpression (199) apparently
have no influence on prognosis. WT-1 overexpression is regarded as an independent
prognostic marker for both DFS and OS (46).

Elevated CA-125 values prior to surgery are suggestive of primary extrauterine in-
volvement and/or a serous epithelial component. Persistently high postoperative CA-
125 values are deemed a predictor for a particularly poor prognosis (103, 105).

Overall, UCS is a highly aggressive neoplasm. Complete staging reveals myome-
trial invasion in 22–37% and adnexal involvement in 5–23% of stage I UCS patients.
In 15–45% of cases, disease has already spread to the pelvic LN, while para-aortic
LN are involved in 8–27% of patients (9, 148, 170, 273, 274). In the DKSM database,
29% of cases had nodal involvement (128). Forty-one to forty-six percent of patients
present with stage III or stage IV disease at the time of initial diagnosis, and the tu-
mor has transgressed the boundaries of the uterus at least microscopically in up to
61% of cases. Distant metastasis is already present in 24–45% of patients at the time
of primary diagnosis (4, 25, 107, 165, 274). According to most recent data from the Na-
tional Cancer Database, covering 10,609UCS, 28.2%of patients presentedwith stage I
disease at initial diagnosis, 6.1%were stage II, 19.2% had stage III disease and 12.4%
were in stage IV. No stage could be specified in 34.1%of cases (201). Therefore, stages I
and II occur with roughly the same frequency as stages III and IV. Sixty-one percent
of first recurrences occur outside of the lesser pelvis or as distant metastasis (32, 148).
The pelvis is affected alone or in combination with distant metastasization in only
30% of cases. Autopsy reveals local metastasis in 55.6% and distant metastasis in
62.9% of cases (4). Analogous to EC, the vagina is the most frequently involved pelvic
organ. The high frequency of pulmonary and hepatic metastasization is also notewor-
thy (Fig. 7.1.17 (A)–(G)).

In UCS patients, the LN are involved much more frequently compared to women
with pure uterine sarcomas. The number of positive LN is at its highest when the
epithelial component consists of serous carcinoma or clear cell carcinoma. Further-
more, LN involvement significantly correlates with involvement of the adnexa, the
cervix and the isthmus as well as with myometrial invasion of over 50%, but not
with tumor size or MI (148). LN positivity is associated with a significantly poorer
5-year OS. However, whether it is the pelvic or the para-aortic LN that are affected
appears to have no bearing on the prognosis (81). Prognosis is superior when only
the LN are affected than when there is intraperitoneal disease spread (27). Please re-
fer to the subsection on “primary surgery” for the prognostic relevance of an LNE.
Positive peritoneal cytology is associated with a significantly poorer 5-year OS, and
with a worsening of the prognosis that is identical to that caused by involvement of
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(A)

(B)

(C)

(F)

(D) (E) (G)

Fig. 7.1.17: Autopsy findings pertaining to the primary tumor in Fig. 7.1.15; (A), (B) Tumor dissemina-
tion in the lesser pelvis including retroperitoneum and vagina; (C), (D) spread over the entire upper
abdomen (peritoneal carcinosis or sarcomatosis) and to the liver; (E)–(G) metastatic disease on the
parietal and visceral pleurae and in the lung.

the uterine serosa or the adnexa (81). The clinical consequences of LN involvement
and positive cytology, however, remain entirely unclear, and currently do not allow
appropriate therapeutic measures to be deduced. In fact, only 13.3% of recurrences
and metastases are limited to the LN, while metastasis/recurrence is (also) distant
in 73.3% of cases, with pulmonary involvement being particularly frequent (206). In
advanced (!) UCS, neoadjuvant CHT, deep myometrial invasion, VI, LVI, cervical, ad-
nexal or parametrial involvement, positive intraperitoneal cytology, enlarged affected
LN, the epithelial cell component and the presence of a heterologous sarcomatous
component no longer have any prognostic consequences (206, 241).

Recurrences and metastases occur within the first 2 years in 53.3% of cases,
and within the first year in 43.3% (206). According to other sources, 61% of UCS
recur within 10mo of surgery. Forty percent of patients with stage I UCS relapse with
3 years. There have been numerous accounts of UCS recurring within only a few
weeks of surgery (55). Median OS is 26mo in stages I and II, and only 18–25mo in
stages I–IV (80, 256). Another study measured a median OS of 40mo among patients
with stage I–III disease (177). According to further research (197),medianOSwas 1,066
days for stage I, 648 for stage II and 641 for stage III patients. Five-year OS for all stages
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has been found to range from 25 up to 55%. According to SEER data, disease-specific
OS is 59% for stage IA, 54% for stage IB, 38% for stage IC, 35% for stage II, 22% for
stage III and 10% for stage IV (FIGO before 2009) (19). One publication suggests that
race negatively impacts on prognosis. Black women in the study had a median DFS of
13.6mo and median OS of 25.4mo, compared to 77.4mo and 94.7mo, respectively, for
whitewomen (66). The risk of recurrence andmortality in stages I and II is significantly
greater for black than for white women. This difference does not carry over into higher
stages of disease (66).

Based on the available literature, the prognosis for UCS patients is apparently
identical to that for patients with serous EC (228), but significantly worse than for
patients with high-grade endometrioid EC, which itself is already characterized by
a poor prognosis (24, 69, 280). More recent studies suggest that UCS has significantly
poorer DFS andOS compared to serous (55, 280) and clear cell EC (280). G3 endometri-
oid EChas amedianOSof 78% for stage IAdisease, 83% for stage IB, 68% for stage IC,
60% for stage II, 45% for stage III and 17% for stage IV (FIGO before 2009) (19). Other
reports suggest that there is no discernible difference between UCS and G3 endometri-
oid EC in terms of OS (3). In general, there is wide consensus that UCS constitutes a
highly aggressive variant of EC that should be regarded as an independent entity in the
context of prognosis as well (9, 85, 256, 280). Overall, the survival data for UCS more
or less correspond to those associated with LMS and UUS (cf. Vol. 1, Chapters 2 and 5),
and are dramatically worse than for LG-ESS patients (cf. Vol. 1, Chapter 4). According
to the current GCIG Consensus, the prognosis for UCS has not improved over the past
two years (21).

Compared to UCS of the corpus uteri, primary cervical UCS are less frequently
initially diagnosed in advanced stages of disease – 31% are initially diagnosed in
stages III and IV. This is apparently because the latter are easier to recognize clinically,
and patients with cervical UCS show symptoms earlier. Research suggests, however,
that cervical UCS originating in the mesonephron are associated with a poorer prog-
nosis than their adenocarcinoma equivalents (10, 18). Nineteen percent of patients
with primary cervical UCS have nodal metastases (20). However, what this implies for
therapy is unclear. Upon critical review of the literature, which in total covers only a
small number of cases, it appears as though the prognosis for cervical UCS is noworse
than for UCS of the corpus uteri.

Carcinosarcoma is a highly malignant neoplasm. Five-year overall survival across all stages of
disease is between 25% and 55%. Stage of disease and disease-free resection margins are the
cardinal prognostic factors. Prognosis is primarily driven and determined by the epithelial com-
ponent of the tumor. Serous, clear cell, or poorly differentiated carcinomatous components are
associated with a poorer prognosis. Prognosis is better for tumors with less aggressive sarco-
matous components (e.g. low-grade endometrial stromal sarcoma) than for tumors with more ag-
gressive histologic types (e.g. undifferentiated uterine sarcoma, leiomyosarcoma, rhabdomyosar-
coma). Nodal involvement is commonplace in carcinosarcoma, though the clinical consequences of
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this feature remain entirely unclear. High CA-125 levels are suggestive of extrauterine involvement.
Recurrences and metastases involve distant metastasization in the majority of cases. It currently
cannot be reliably discerned whether performing lymphadenectomy has any prognostic impact.

7.1.7 Primary surgery

For UCS that are confined to the uterus (stages I and II), performing THE with
BSO is the smallest common denominator in terms of surgery. The current NCCN
Recommendations Uterine Neoplasms Version recommend (2A recommendation)
complete staging analogous to OC, consisting of THE, BSO, pelvic and para-aortic
LNE, omentectomy as well as peritoneal biopsies and peritoneal cytology (175). This
recommendation, however, is based solely on retrospective data that are subject to
numerous biases, and lacks a clear scientific foundation. TAH with BSO is accorded a
relatively high degree of recommendation in the Japanese Guidelines. Regarding LNE,
the Japanese guidelines state that, though it has yet to be proven to have a positive
therapeutic impact, LNE can be considered for use in the context of staging (169).
The lack of evidence that measures beyond THE with BSO have any positive effect
on DFS and OS is well exemplified by the classification as a 2A Recommendation
(“based upon lower-level evidence, there is uniform NCCN consensus that the inter-
vention is appropriate”) (175). Like the NCCN Guidelines, the current GCIG Consensus
(21) recommends complete staging be performed analogous to staging for OC. The
recommendation is not backed by sufficient data, an insecurity that is underlined
by the careful wording used: “adequate lymphadenectomy seems needed for both
staging and therapeutic reasons”. The German guidelines (54) are noncommittal in
this regard, merely stating that retrospective studies suggest that LNE might have an
impact on OS. There have in fact been no randomized studies to date that have proven
that the recommended staging would be beneficial in terms of OS. There is also no
evidence to suggest that systematic pelvic andpara-aortic LNEprolongs survival. A ret-
rospective surveywith a small sample found thatmedian/meanDFS andOSwere only
significantly improvedwhenmore than 11 LNwere removed (245). Univariate analyses
conducted in the context of a comparative retrospective evaluation of all (!) uterine
sarcomas in 17 Japanese institutions revealed a significantly prolonged OS following
LNE, though the results fail to take (in part substantial) biases into consideration (3).
The data cannot, however, be said to apply to UCS without further ado. According to
a SEER analysis, LNE was associated with a statistically significant improvement in
5-year OS and median OS (177). Beyond the fact that the study was retrospective and
thus tied to different forms of bias, the data are also flawed with inconsistencies. No
differentiation was made between pelvic and para-aortic LNE, and on average only 12
(1–90) LN were removed. Neither the number of removed LN, nor whether they were
positive or negative, showed any recognizable significant effect on OS. Accordingly,
the authors make no (!) recommendation on the basis of the data to perform LNE as
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routine practice, and warn that these results should be interpreted with caution (177).
In a more recent SEER analysis, risk of mortality was 33 times lower for women who
underwent LNE than for patients who did not. However, due to insecurities in the
context of data collection, the authors refrained from definitively clarifying whether
or not this had in fact been a therapeutic effect (80). Further retrospective research
suggests that performing LNE in stages IIIC1/2 (81) and stage II (not stage I) (82) is
associated with a statistically significant improvement in OS. Multivariate analysis
conducted in the context of another study also revealed improved survival (95). How-
ever, a larger share (20%) of the patients who underwent LNE had also received
CHT-RT compared to the observation arm or the patients who underwent standalone
CHT or RT. The extent of the LNE, the number of LN, and the proportion of cases with
positive LN are not mentioned in the publication (95). Improvements in OS following
LNE were also observed in a recent analysis (201) by the National Cancer Database,
covering a total of 10,609 UCS. Since the study was marred by numerous biases, the
authors refrained from drawing any definitive conclusions as to whether or not an
LNE should be performed. Taken together, the presented retrospective studies do
not allow any definitive statements to be made in terms of the prognostic impact of
LNE. The benefits of performing pelvic and para-aortic LNE can be questioned, not
least because, in many cases, occult distant metastatic disease has already developed
at the time of surgery, and in 50% of cases, distant metastatic dissemination can
already be clinically verified (4). Distant metastasization is already present at the
time of primary diagnosis in 27% of corresponding cases in the DKSM database (128).
Metastases in the abdominal cavity or distant metastasization are present in 70%
of cases in which the LN test positive (231). Tumor cell dissemination still occurs
relatively swiftly after complete staging has been performed, even despite an absence
of nodal involvement. In a further retrospective study, undergoing LNE appeared
to have no positive effects on OS, while at the same time, early distant metastases
could be found despite negative results from LNE (107, 130). Combining LNEwith VBT
does not appear to impact favorably on the rates of local and distant relapse (30).
While 10–12% of relapses occur as recurrences in the pelvic region, in around 90%
of cases, relapse involves metastases in the upper abdomen or distant metastases
with and without pelvic recurrences. Sixty-one percent of women already exhibit
extrauterine tumor dissemination at the time of primary diagnosis (274). According
to other sources, 83% of first recurrences are distant metastases with/without pelvic
involvement (273) and recurrences are confined exclusively to the pelvis, including the
vagina, in max. 25% (148) resp. 11.3% (55) of cases. OS is thus essentially determined
by extrapelvic dissemination. The fact that an association between performing LNE
in UCS patients per se and improved survival has yet to be scientifically proven is
largely congruent with the results from two randomized studies on intermediate and
high-risk EC (16, 190). LNE did not result in improvements in DFS or OS in either of
the two studies. It should not be overlooked that these studies, too, have their flaws,
and have repeatedly been the subject of critical enquiry (154, 176). The findings are
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remarkable nonetheless, because compared to UCS, EC much less frequently develop
distant metastases or spread beyond the uterus. Accordingly, it would have been fully
plausible to expect LNE to be beneficial for patients with EC. Despite a lack of reliable
and/or valid data, for high-risk EC there is nonetheless the general recommendation
not to go beyond LNE until need for another course of action has been proven beyond
doubt (48).

Whether or not LNE offers any benefits in the context of staging or as a therapeu-
tic measure remains contested (148). According to the available literature and clinical
practice, LNE is nonetheless performed in 35% to 100% of cases (77, 81, 189, 201,
206, 263), with most sources stating frequencies ranging from 35% to 57% (189, 263).
Sixty-seven percent of corresponding patients covered in the DKSM database (122)
were subjected to LNE. Two recent studies report rates of 68.7% and 80%, respec-
tively (95, 201).

Taken together, the available data do not suffice to prove that performing system-
atic pelvic and para-aortic LNE on UCS patients yields any benefits. For UCS, whether
the LN are positive or negative currently has no therapeutic consequences or impli-
cations (see adjuvant and postoperative therapy). LNE thus currently serves only as a
prognostic tool and for precisely determining the stage of disease. This purpose can
also be achieved (albeit with limitations) using MR imaging or by removing enlarged
LN via selective LNE. As long as no therapeutic consequences can be generally de-
duced fromLN status, there is currently also no clear indication for sentinel LN biopsy.
The guidelines only consider sentinel LN biopsy worthy of a category 3 recommenda-
tion (175). Whether reducing overall tumor burden by removing enlarged LN serves to
improve OS is unclear. At the same time, it is rather unlikely, given the biology of UCS.

To recapitulate, there are currentlynovalid and reliabledata that suggest perform-
ing systematic or selective pelvic and para-aortic LNE as standard practice. Nonethe-
less, taken together, the literature shows a certain consensus in that LNE should be
considered in suitable fit patients (203). In such cases, the patient must be compre-
hensively and unequivocally informed of the possible complications that can arise,
and that the benefits of the procedure have not been scientifically proven.

The only condition that the NCCN Guidelines state regarding THE is that the pro-
cedure is performed without causing injury to the uterus. (175). TLH is thus not cat-
egorically excluded. However, this contradicts the NCCN recommendation to subject
the whole abdomen to detailed palpatory examination, which includes the retroperi-
toneal spaces. Furthermore, “port site” metastases should be reckoned with when
endoscopic procedures are opted for (51). Laparotomy is recommended for patients
with metastatic UCS, with large uteri, those who are morbidly obese, and/or elderly
patients (175).

Though still practiced in many parts of the world, RAH is not recommended or
considered in the NCCN Guidelines (175). In fact, there are no valid data that sug-
gest that performing this measure would be beneficial in cases in which disease is
confined to the uterus. Notwithstanding, in a retrospective Japanese study, both ex-
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tended and RAH were associated with significantly improved OS (130). However, the
study involved an analysis of all uterine sarcomas in stages I–IV that does not allow
the share of stage I and II UCS to be deduced.

The available data pertaining to omentectomy are contradictory. Omental involve-
ment is found in 9–13%of cases at the time of initial diagnosis (79, 100). The omentum
can be removedwhen there is a clear cell or serous epithelial component (139). In a re-
cent retrospective study (88), multivariate analysis revealed that, in addition to stage
of disease, undergoing complete staging with pelvic and para-aortic LNE as well as
omentectomy was associated with longer OS. However, numerous biases and a rela-
tively small sample size prevent us from drawing any definitive conclusions from the
results. The NCCN Guidelines also suggest performing an omentectomy (category 2A
recommendation). TheGermanguidelines (54) at least question the sensebehind such
practice. According to theDKSMdatabase (128), omentectomies are performed in 49%
of cases in Germany. In the USA, the figure is 42% (95). Overall, due to the lack of re-
liable data and sound scientific substantiation, performing omentectomy cannot be
deemed standard practice. At the same time, it is not subject to any definitive con-
traindications either.

The results from the recommended intraperitoneal cytological examinations cur-
rently have no therapeutic implications or consequences.

Where a UCS is only diagnosed as such after surgery, subsequent systematic LNE
or omentectomy need not necessarily be performed due to a lack of respective benefits
having been scientifically proven to that end. However, they should be performed if
the patient so requests after havingbeen comprehensively and clearly informedof that
lack of proven benefits. It should generally be reckoned with that even patients with
stage I disease who undergo extensive surgery including systematic pelvic and para-
aortic LNE, omentectomy and parametrial resection are likely to relapse very early
(Fig. 7.1.18 (A)–(D)).

Analogous to EC, the adnexa should also be excised, as they are often affected by
metastatic infestation and/or synchronous CS (see prognosis).

The data situation pertaining to surgical therapy for cervical UCS is particularly
poor. As is also the case for all other types and forms of sarcoma, it is key that cervical
UCS are resected leaving no residual disease (i.e. R0 resection margins). Upon critical
review of the literature, it appears that performing RAH with concurrent removal of
the parametria is only advisable when there is extracervical dissemination. The ben-
efits of performing LNE are also questionable and far from having been scientifically
substantiated (20, 271).

Analogous to advanced OC and EC, at least maximal tumor debulking is recom-
mended for UCS that have spread in the pelvis and the abdominal cavity (139, 149, 269,
273). The current NCCN Guidelines (2A recommendation), the GCIG Consensus and
the German guidelines all recommend maximal cytoreduction for advanced tumors
(21, 54, 175). These recommendations are primarily based on retrospective studieswith
no focus on extensive surgery, and/or that included all uterine sarcomas (130). In a
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retrospective review of 44 patients with UCS in stages IIIC–IVB, the median PFI fol-
lowing cytoreductive surgery was 8.6mo in the total sample (241). Complete gross
cytoreductionwas associatedwith amedian PFI of 14.3mo, compared to 7.1mo among
patients with gross residual disease. The respective OS were 52.3 versus 8.6mo. Max-
imal cytoreduction was achieved in 40% of cases, while optimal tumor debulking
was possible in 30%. As expected, the further course also depended on the volume
of residual disease. The results were better for patients in whom metastasis is lim-
ited to enlarged, bulky LN (stage IIIC), versus patients with peritoneal dissemination.
Optimal cytoreduction and (independent of the extent of surgery) the subsequent ad-
ministration of CHT or CHT-RT were the only independent factors to be associated
with positive effects on OS. Interestingly, the precise forms of adjuvant therapy ad-
ministered – CHT or CHT-RT – did not produce differing results. Therefore, and due
to selection biases, the authors expressly advise not to overvalue the positive data
yielded for postoperative adjuvant therapy.

Neoadjuvant CHT, deep myometrial invasion, cervical, vaginal or parametrial in-
vasion, positive intraperitoneal cytology, LN involvement, a heterologous sarcoma-
tous element, and the epithelial component all had no prognostic impact on the fur-
ther course following cytoreduction in advanced UCS. In the authors’ opinion, the
overall results suggest that surgical resection should be considered when there is a
strong likelihood of achieving complete gross resection (241). Since prognosis is not
determined or guided by nodal involvement (81), whether or not it makes sense to
resect enlarged LN is indeed a disputed issue. In practice, LN are in fact resected in
only about 50% of cases. Postoperative complications arise following cytoreductive
surgery in about 36% of cases (241).

Opting for a primarily surgical approach for treating advanced UCS can be justi-
fied by the fact that the available CHT options are limited, have relatively low response
rates and are associatedwith only a short PFI (see adjuvant andpalliative CHT). There-
fore, instead of primary palliative CHT, with its significantly shorter PFI, maximal or
at least optimal cytoreduction should currently be regarded as the method of choice.
Whether this aim can be achieved needs to be ascertained in advance via optimal
imaging diagnostic procedures. CHT should be kept in reserve as an option for pal-
liative systemic therapy that will be necessary later anyway. There are currently no
data that serve as an argument against such a course of action. If the required pre-
conditions for surgical therapy are not met or if there are general contraindications,
systemic therapy must be considered.

Due to the very poor prognosis with which extensive intraperitoneal dissemina-
tion is associated, performing ultra-radical surgery and both anterior and posterior
exenterations should be avoided to the benefit of the patient’s quality of life. Such
practices can, however, be considered in cases of tumors that are without doubt con-
fined to the pelvis. In these rare cases, administering pre-operative PET-CT would be
beneficial. There are currently no respective valid data on ultra-radical surgery.
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For carcinosarcomas that are confined to the uterus, the NCCN Guidelines recommend (2A rec-
ommendation) performing staging surgery involving total hysterectomy with bilateral salpingo-
oophorectomy, pelvic and para-aortic lymphadenectomy, omentectomy, peritoneal biopsies and
peritoneal cytology. It has yet to be substantiated with reliable data that performing surgical pro-
cedures that go beyond total hysterectomy plus salpingo-oophorectomy has a beneficial impact
on overall and recurrence-free survival. Notwithstanding, there is overall consensus that the afore-
mentionedadditional surgical options should beperformed if doing so canbe reasonably expected
of the patient given her overall condition. They currently only serve asmeans of forecasting patient
prognosis without any consequences in terms of adjuvant therapy, so that they cannot be deemed
standard practice. Likewise, refraining from these measures cannot be classified as malpractice.
Total hysterectomyplus salpingo-oophorectomy thus currently constitutes a justifiable therapeutic
option. There are no data to suggest that performing an extended or radical hysterectomy impacts
on survival.

For carcinosarcomas that have spread to involve the pelvis and the abdominal cavity, and for
which the results of imaging diagnostics suggest that maximal, but at the very least optimal cy-
toreduction (debulking) appears to be achievable, opting for said course of action must currently
be regarded as the therapeutic route of choice. In this context, it can be sensible to remove any
enlarged lymph nodes as well.

7.1.8 Adjuvant and additive radio-, chemo- and hormone therapy

In retrospective studies (93) conducted in the 1990s, subjecting patients with uterine
sarcomas, including UCS, to postoperative RT was still associated with improvements
inDFS andOS. The first randomizedphase III study (EORTC 55874) on adjuvant RT and
uterine sarcoma included 91UCS in stages I and II. The findings are congruent to those
from a randomized study investigating the administration of adjuvant RT in cases of
intermediate and high-risk EC (15). OS remained unchanged in both studies. Just as
was the case for EC, the local recurrence rate in the RT group was reduced for UCS
as well, while the number of distant metastases was elevated. In numerous retrospec-
tive surveys with larger sample sizes, standalone RT yielded no benefits for survival,
but the number of local recurrences could in fact be reduced, by up to 100% in some
instances (32, 49, 60, 81, 89, 165, 211, 212, 276). Further retrospective analyses have
compared patients who received CHT with or without RT to patients who underwent
RT alone, and found that considerably more extravaginal pelvic recurrences occurred
(80 or 90.9%) in RT only patients compared to the two CHT arms (149, 150). The con-
clusion was drawn from the EORTC 55874 study that – the reduced rates of recurrence
notwithstanding – subjecting patients with UCS to ERT is not routinely indicated due
to the toxicity of the measure and the fact that doing so has no impact on OS (202).
The authors also state that there is no evidence to prove that performing RT without
prior LNE yields any benefits. However, they go on to state that VBT could be advisable
in cases of cervical stromal invasion. Extensive retrospective SEER data (272) on adju-
vant RT in 1,819 UCS in stages I and II stand somewhat in contradiction to the results
from the aforementioned randomized EORTC 55874 study (202). According to the SEER
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data, receiving RT was associated with a 21% reduction in cancer-specific mortality.
The reduction was particularly considerable (25%) in patients who had not under-
gone LNE. At the same time, for patients who underwent LNE, adjuvant RT conferred
only amodest survival advantage. Thedata could be interpreted as being supportive of
the notion that an LNE could possibly improve survival or that LNE can be replaced by
ERT. The results from the EORTC 55874 study, the findings from a randomized study on
postoperative RT and EC (15) and numerous biases in the SEER analysis are counterar-
guments against such considerations. Aware of the many biases in the SEER analysis,
the authors formulated no recommendations for administering adjuvant ERT on the
basis of their data. A very recent analysis of 10,609 UCS contained in the National
Cancer Database (USA) revealed that standalone postoperative RT has no impact on
OS (210). The apparent failure of RT to impact on survival is likely due to the fact that
between 26 and 50%of patients present with distantmetastasis at the time of primary
diagnosis, compared to only 17% who exhibit “only” nodal involvement (4, 165), and
that recurrences are initiallymanifested outside the lesser pelvis in amajority of cases
(147, 214, 231). OS is, therefore, apparently not decided in the pelvic region. This is fur-
ther exacerbated by the fact that pelvic ERT will be unable to reach nodal metastases
located higher up in the body. Interestingly, in another retrospective study (56), the
DFI and OS among patients who underwent standalone RT or standalone CHT did not
differ substantially from those of patients who did not undergo such measures. The
GCIG consensus (21) also assumes the stance that standalone RT is unlikely to impact
favorably on survival. According to the current NCCN recommendations (175), post-
operative therapy can be entirely dispensed with in cases of stage IA disease without
myometrial invasion and in which no disease is found in the hysterectomy specimen.
This recommendation has been subject to critical scrutiny in light of the fact that
disease recurs in up to 18% of such cases (34). Therefore, the guidelines state (2A
recommendation) that CHT or (!) pelvic ERT are options that can be considered. The
German guidelines (54) state that RT should be indicated for patients with stage I and
II disease as a means for reducing the rate of local relapse, albeit without becoming
more specific as regards the precise form such RT should take. Congruent to modern
overviews, the NCCN Guidelines do not recommend performing whole abdomen ERT
with or without VBT (175, 203). The Japanese guidelines allow for such a course of
action to be considered (169). In making such decisions, the fact that this measure is
highly toxic and that known patient deaths (260) are associated with it needs to be
borne inmind. A review of all the data allows the conclusion that there is currently no
indication for administering standalone postoperative ERT in cases of UCS limited to
the uterus. Where a patient insists on such treatment, she must be unequivocally and
comprehensively informed of the possible complications that can arise, and that the
benefits of the procedure on OS have not been scientifically proven.

Overall, analogous to the results of a randomized study on EC (180), the random-
ized EORTC study (202) could not resolve the question whether administering stan-
daloneVBT (which is lowon side effects) is enough to reduce local recurrence. A recent
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analysis (95) did in fact reveal that undergoing standalone VBT can serve to signif-
icantly reduce the rate of vaginal recurrence. VBT even achieved better results than
standalone ERT. According to a recent analysis of SEER data, OS was independent
from the type or mode of irradiation applied (192), making standalone VBT without
ERT an option to consider seriously. Overall, there are no data that go against apply-
ing VBT alone. However, it must be borne in mind that the high risk of local relapse or
developing metastases appears to remain, even when VBT is combined with an LNE
(30). Moreover, it has yet to be scientifically substantiated whether administering in-
traoperative RT to patients with R1/2 resections has a favorable impact. As was to be
expected, DFS and OS were only dependent on the extent of residual disease (73). In
the USA, 20.7% of patients undergo standalone RT (201).

While reductions in rates of local recurrence can be achieved, there are no data to suggest that sub-
jectingpatientswith carcinosarcomas confined to theuterus to standaloneadjuvant external radio-
therapy has a beneficial impact on overall survival. The same applies to combining it with vaginal
brachytherapy. Standalone postoperative percutaneous radiotherapy is therefore generally not in-
dicated, not least in light of the side effects. The NCCN Guidelines make the 2A recommendation
to consider subjecting stage IA patients without myometrial invasion to percutaneous irradiation
instead of chemotherapy or only clinical observation. More recent analyses confirm that, analo-
gous to endometrioid carcinoma, standalone vaginal brachytherapy can be sufficient to reduce
rates of local recurrence. Standalone vaginal brachytherapy is not categorically ruled out by any of
the authoritative recommendations and guidelines. Therefore, if additional chemotherapy is not
planned, standalone brachytherapy can be opted for whenever irradiation is being considered.
There are no data that go against choosing such course of action.

To date, there have been no randomized studies that have focused specifically on the
use of adjuvant CHT in patients with R0 resected stage I/II UCS. According to the UCS-
specific data yielded from the only applicable randomized study that covered all types
of uterine sarcoma, adjuvant CHT apparently had no significant effect on OS (186). To
be fair, it needs to be highlighted that doxorubicin was the cytostatic agent used, one
that is regarded as being not very effective when used in a monotherapeutic context
in CS. However, numerous retrospective analyses, the majority of which covered all
types of uterine sarcoma, have failed to prove that adjuvant CHT has a real positive
impact (72, 121, 130, 254, 274).

Regarding adjuvant CHT, reference is often made in the literature to the random-
ized phase III study (GOG 150). In advance, it should be noted that said study does not
constitute a truly adjuvant (!) therapeutic study per se, since it encompassed stage I
through IV with an eligible residual disease of ≤ 1 cm. The study compared whole ab-
domen ERT to a CHT regimen consisting of three cycles of ifosfamide and cisplatin,
independent of LN status (269). The recurrence rate and mortality rate in the CHT
group were 21% resp. 29% lower than in the RT arm, though this advantage was
not statistically significant. The data according to which postoperative RT does not
improve OS in UCS patients already suggested that CHT could indeed be potentially
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effective in the adjuvant context. However, since there was no control group, it can-
not be ruled out that whole abdomen ERT might well have effected less favorable
outcomes than might have been achieved via observation alone, not least if one con-
siders the two toxicity-associated deaths that occurredwithin the RT arm. The authors
concluded that administering CHT for longer (more than three cycles) and/or includ-
ing other substances (e.g. paclitaxel) in the regimen might serve to amplify the minor
benefit for survival revealed in their study.

Only few retrospective studies have concentrated on the application of adjuvant
CHT to patients with stage I and II disease. In studies of UCS exclusively, undergoing
standalone CHT was found to yield only insignificant improvements in DFS and OS
(see below) (147, 273). In one extensive study on women aged > 65 years, applying ad-
juvant CHT to patients with stage I disease did not improve survival, not even when
combined with RT. For stage II patients, there was only a statistically insignificant
reduction in mortality risk (82). In one single arm study, applying adjuvant CHT con-
sisting of ifosfamide plus cisplatin to stage I/II disease achieved a 5-year OS of 62%,
though the study lacked a control group (235). A multicenter retrospective study (34)
covered 111 UCS in stages I and II in 4 arms – RT, CHT, CHT-RT and observation. Ifos-
famide plus cisplatin and carboplatin plus paclitaxel were the most frequently used
CHT regimens. RT consisted of pelvic ERT in 63%, ERT plus VBT in 20%, and only VBT
in 17% of cases. Overall, CHT was associated with better DFS and (weakly associated)
with longer OS compared to the RT and observation arms. The data pertaining to CHT-
RT couldnot be evaluatedas the subsamplewas too small. Another retrospective study
(149), designed in accordance to the GOG 150 study (269), compared CHT (usually 6 cy-
cles with carboplatin plus paclitaxel, or in some cases ifosfamide plus cisplatin) with
and without sequential ERT to standalone ERT in patients with stage I–IV. CHT with
and without ERT achieved longer DFS and OS compared to standalone ERT, though
the association was not statistically significant. Another study with the same design
(150) covered cases of completely resected heterologous UCSwith a sarcomatous RMS
component. The analysis revealed that CHT with and without RT was associated with
an (albeit statistically insignificant) improvement in DFS and 3-year OS (total group
20.7% vs. 16.7%). The results for stages I and II were more promising than for pa-
tients with higher stages of disease. In a further study (153) covering 38 stage I/II UCS,
administering “sandwich therapy” using 4 (stage I) or 6 cycles (stage II) of cisplatin
plus epirubicin alongwith intermediary RT achieved anOS of 78% (stage I) and 100%
(stage II) within amedian of 55mo. Two further studies (160, 270) compared a CHT reg-
imenof 3–6 cycles of ifosfamide plus cisplatin combinedwith subsequent RT (CHT-RT)
to observation, standalone CHT, and standalone RT. Pelvic or whole abdomenRTwere
administered with a dosage of between 45 and 54 resp. 45 and 50Gy in 20–30 frac-
tions, and included VBT in some cases. Overall, when adjusted for stage of disease,
the results suggest that sequential CHT-RT was associated with a beneficial impact on
survival, without the additional RT causing noticeably more morbidity. These results
notwithstanding, it must be critically noted that the relatively small samples (49 and
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43 UCS, resp.) included patients in all stages of disease, and that there were recogniz-
able selection biases at play in these two studies. In a recent retrospective comparison
(88), sequential CHT-RT (n 20) was associated with significantly superior DFS and OS
compared toRT (n 14) andCHT (n 3) in patients in stages I and II onunivariate analysis.
However, besides its small sample size, the study is alsomarredby (inpart substantial)
biases, and the results could not be confirmed in multivariate analyses.

In another more recent study (54) with a relatively small sample, patients with
stage I/II disease who were subjected merely to observation had a fourfold mortality
rate compared to patients who underwent standalone CHT. Compared to standalone
CHT, CHT-RT improved DFS, but had no impact on OS. An extensive analysis by the
National Cancer Database (USA) (201) covering 10,604 cases of stage I–IV UCS found
that adjuvant CHT and CHT-RT are associated with improved OS.

Overall, the data situation pertaining to standalone adjuvant CHT is confusing. It
has yet to be reliably scientifically substantiated that adjuvant CHT significantly im-
proves DFS and OS in patients whose uterus-confined UCS have been primarily R0
resected.Accordingly, administering standaloneadjuvant CHTcurrently cannot bede-
fined or classified as the standard (226). This stance is also adopted in the current GCIG
Consensus (21), according towhich there are insufficient data to justify regarding adju-
vant CHT as standard procedure. According to the German guidelines, decisions for or
against CHT should be made on a case-by-case basis, though without providing any
recommendations or information that can be of assistance for the decision-making
process (54). Not applying CHT, regardless of LN status, can currently not be regarded
as erroneous practice. This notwithstanding, when taken together, the literature does
signify or suggest that adjuvant CHT is likely to improve survival, so there are no hard
data that go against such practice. Accordingly, the current NCCNGuidelinesmake the
2A recommendation, even without a verified scientific basis, to consider administer-
ing adjuvant CHT with or without RT to stage I/II patients with myometrial invasion
or more advanced disease (175). They also make the 2A recommendation to subject
stage IA patients with myometrial invasion to CHT with or without ERT (see below). It
needs to be repeated here that these recommendations aremerely based on consensus
and not on scientific evidence. In light of a relapse/metastasization rate of 18% (34),
the exclusion of stage IA disease without myometrial invasion from the recommenda-
tion must be critically scrutinized. The Japanese guidelines state that both CHT and
RT can be considered, both with equal levels of recommendation (169).

While randomized studies are still lacking, both older and more recent analyses
do consistently suggest that CHT-RT achieves the best results in the adjuvant setting
(56, 88, 95, 201).

CHT-RT comes at the price of increased toxicity, especially when combined with
ERT. Therefore, analogous to the approach adopted for CHT in primarily advanced
and metastasized UCS, it would indeed be sensible to replace the highly toxic combi-
nation of ifosfamide plus cisplatin with carboplatin plus paclitaxel in the adjuvant
CHT-RT setting. A recent study has revealed that CHT with carboplatin plus pacli-
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taxel is not only significantly less toxic, but also more effective in stages I–IV than
ifosfamide plus cisplatin (median DFS 11.6 vs. 16.6, med. OS 17.1 vs. 35.1mo) (144).
In the meantime, paclitaxel plus carboplatin has been found to be less toxic than,
and equally effective to ifosfamide plus paclitaxel or ifosfamide plus cisplatin with or
without additional epirubicin. Accordingly, the former is currently themost frequently
applied or recommended combination (56, 95, 132, 147, 149, 150, 203). Comparable
retrospective, prospective and randomized studies on high-risk EC serve to support
such an approach (100, 155, 167, 168). Ifosfamide monotherapy “sandwiched” with
RT is another option for UCS. Compared to a combination with cisplatin, ifosfamide
monotherapy was equally effective but significantly less toxic (62).

In the EORTC 55874 study (201), a reduction in the rate of local recurrence was
observed following percutaneous RT, though there were no apparent benefits for sur-
vival. By analogy to EC (180), this could indeed imply that the local effectmight also be
achievable viaVBT.Against this backdrop, combiningCHTwithVBT seems tobe a sen-
sible option. A small retrospective study (266) and amore recent publication (55) have
shown that doing so can yield results (DFS and OS) identical to those achieved by
administering a CHT-ERT combination. Since the period until postoperative relapse
is often only very short, it is important to begin CHT-RT as soon as possible after
surgery (55).

One advantage of doing so lies in the fact that VBT can be incorporated into the
CHT schedule – the duration of treatment does not increase, nor does its level of toxi-
city (168). When CHT is contraindicated, VBT can be opted for instead as a minimum
option for reducing the likelihood of local recurrence.

Overall, the NCCN Guidelines (175) allow CHT-RT to be taken into consideration
in the adjuvant context. This recommendation is echoed in the GCIG Consensus (21),
albeit with reference to the current lack of substantiated benefits. However, ultimately
there are no hard reliable data that go against adjuvant CHT-RT. Most of the available
analyses are based on very small samples, and there are no randomized studies in
which statistically significant benefits for survival have been scientifically substanti-
ated. This state of affairs is insufficient to be able to declare CHT-RT the postoperative
standard. When CHT-RT is nonetheless opted for, the patients must be unequivocally
informed of the toxicity involved, and that the procedure has not yet been proven to
achievemore favorable outcomes, at least in termsofOS.After all, thebroadDFSband-
width revealed in the literature strongly suggests that disease often even progresses
while CHT-RT is still ongoing. Deciding against adjuvant CHT-RT or opting for “mere”
observation can thus not be classified as erroneous practice, regardless of LN status.
In the USA, 39.9% of patients receive no form of adjuvant therapy (201).

In stage III patients, assuming a purely observational stance is associated with
poorer PFS and OS compared to standalone CHT. CHT-RT prolonged PFS only to an
insignificant degree, and did not improve OS at all (54). A further larger analysis (201)
concludes that postoperative CHT-RT is associated with longer OS.
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Standalone adjuvant chemotherapy has not yet been proven to be prognostically beneficial when
applied to patients with uterine carcinosarcoma who have undergone adequate surgery. Accord-
ingly, it cannot be recommended as standard practice. Current (retrospective) studies do, however,
suggest that adjuvant sequential radiochemotherapy can have a favorable impact on relapse free
interval and overall survival in patients with carcinosarcoma confined to the uterus, regardless
of nodal status. More recent data also suggest that combining chemotherapy with brachyther-
apy can achieve the same results as chemotherapy combined with percutaneous radiotherapy.
However, the effectiveness of radiochemotherapy has yet to be reliably scientifically verified, so
that it, too, cannot be recommended as standard practice. At the same time, not administering
radiochemotherapy cannot be classified as erroneous practice. Patients who desire such therapy
must be unequivocally informed of the lack of scientifically proven benefits and of the side effects
that all forms of adjuvant therapy can involve.

According to retrospective studies, administering postoperative CHT or CHT-RT to pa-
tients who have undergone debulking surgery with or without complete tumor resec-
tion is associated with a longer PFI and improved OS (see above). Due to numerous
biases and inexplicable findings, however, the authors of the respective studies them-
selves conclude that the observed benefits are far from proven, even when there is
residual disease, and recommend that the results should not be overvalued (241).

The randomized GOG 150 study (269) compared the effects of postoperative CHT
using ifosfamide plus cisplatin to those of whole abdomen ERT in stage I–IV UCS
patients who had undergone optimal debulking leaving < 1 cm residual disease. The
results suggest that CHT achieved superior results in terms of survival. However, the
difference was not statistically significant. The downside is that the study lacks a ni-
hil arm, and that two women in the ERT group died of irradiation-associated toxicity.
Moreover, in each treatment arm, 4 patients with residual disease (4/5, 4/6) relapsed
within a very short period of time, though it should be noted that only 3 cycles of
CHT had been administered. This might have been insufficient to yield a measurable
effect. The statistically unsubstantiated finding that applying postoperative CHT af-
ter cytoreductive surgery has a positive impact on survival can therefore at least be
questioned. In a further study, 11 of 49 women underwent standalone pelvic or whole
abdomen ERT with or without VBT, while the rest received CHT with or without RT. In
60.5% of cases, patients received 6 cycles of paclitaxel plus carboplatin, or 4–6 cycles
of ifosfamide plus cisplatin (as in the GOG 150 study) or another CHT schedule (149).
CHT with and without RT achieved a 3-year PFI and 3-year OS of 35% and 66%, re-
spectively, while the figures for the standalone RT arm were 9% and 34%. CHT with
or without RT was thus superior to standalone RT, however not to a degree that was
statistically significant. The study failed to clarify whether adding RT to CHT had a fa-
vorable impact in itself. Likewise, it remains unknownwhether VBT had a therapeutic
effect.

Against the backdrop of the retrospective and randomized EORTC 55874 and GOG
150 studies, it cannot be assumed that applying standalone postoperative RT to pa-
tients with advancedUCS, andwho have undergone debulking surgerywith andwith-
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out residual disease, will be beneficial in terms of survival. However, the literature
tends to lean in favor of the notion that postoperative CHT could potentially have a
favorable impact on survival. Taking into consideration all available data pertaining
to UCS and EC, and despite some contradictory statements and assumptions (241),
postoperative CHT-RT could possibly be expected to yield the most beneficial results
(100, 155, 160, 270).

The current NCCN Guidelines (175) state (2A recommendation) that performing
postoperative CHT with or without targeted (!) RT can indeed be considered. There
is major disagreement (category 3 recommendation) whether whole abdomen ERT,
either alone or in combinationwith CHT, constitutes an adequatemeasure. Therefore,
in light of the high toxicity of themeasure and the fact that it has not yet beenproven to
have a beneficial prognostic impact, combining whole abdomen ERT with CHT would
currently not be justifiable.

Targeted ERT with or without VBT appears to be a sensible option especially for
localized tumors or patients who have undergone R1/2 resection on localized tumors.
Standalone postoperative systemic therapy is indicated for patients who have under-
gone R1/2 resection for extensive disease, or for patients in whom multiple organs
are metastatically involved, though it needs to be noted that, for these scenarios, too,
adopting such a course of action has not yet been proven to be beneficial.

Since significant survival benefits have yet to be scientifically substantiated for
all of the aforementioned measures, administering postoperative CHT or CHT-RT to
patients who have undergone surgery on advanced CS cannot be deemed standard
practice or procedure. Refraining from postoperative CHT or CHT-RT can thus not be
regarded as erroneous practice, not least because doing so serves to maintain the few
applicable chemotherapeutic options available for later use in the palliative context.
This applies in particularwhen the resectionmargins are clinically or evenmicroscop-
ically free of residual disease (R0 resection).

At the same time, there are currently no data which definitively militate against
postoperative CHT or CHT-RT. Given the lack of alternatives and the very poor progno-
sis withwhich UCS are generally associated, drawing on postoperative CHT or CHT-RT
in adherence to the aforementioned restrictions would be a justifiable decision. How-
ever, patients must be unequivocally informed of the absence of proven benefits and
the relatively high level of toxicity with which such treatment is unavoidably linked.
Applicable regimens and schedules for CHT and CHT-RT correspond to those used in
the adjuvant or palliative contexts.

In contrast, systemic therapy – if need be in combination with targeted RT – is
clearly indicated when tumor residuals remain in threatening or risky locations.

The effect of performing ERT with or without VBT on PFI in the lesser pelvis as
reported in all RT studies suffices as grounds for subjecting patients with residual
disease in the lesser pelvis to targeted ERT and/or VBT, depending on the exact lo-
calization. The swift progression that such findings usually exhibit necessitates that
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RT be administered as soon as possible once the surgical wounds have healed. If CHT-
RT is planned, RT should be administered before CHT in these special cases (276).

The data situation is extremely poor regarding the use of adjuvant HT in patients
with HR positive UCS. In the few accounts that have been described in the literature,
adjuvant HT was not superior to “mere” observation in terms of median DFS and OS
(265). Analogous to EC, adjuvant HT is not even indicated in cases of HR positive tu-
mors. Administering tamoxifen therapy, as still sometimes occurs in practice, must be
deemed obsolete, not least in light of the non-negligible role that tamoxifen plays in
the etiology and pathogenesis of CS (cf. pathogenesis).

There are also no data available and no indications that pertain to the postopera-
tive application of additive HT to patients with receptor positive advanced UCS.

Therapy proposal: standalone chemotherapy

Paclitaxel 175mg/m2 i.v. (day 1) + Carboplatin AUC 5–6 i.v. (day 1) q 4wk
Ifosfamide 1.5 g/m2 i.v. (day 1–5) + Cisplatin 20mg/m2 i.v. (day 1–5) q 3wk
Ifosfamide 1.6 g/m2 i.v. (day 1–3) + Paclitaxel 135mg/m2 i.v. (day 1) q 3wk

Therapy proposal: sequential radiochemotherapy

Paclitaxel 175mg/m2 i.v. (day 1) + Carboplatin AUC 5–6 i.v. (day 1) q 4wk
Ifosfamide 1.2–1.5 g/m2 i.v. (day 1–5) + Cisplatin 20mg/m2 i.v. (day 1–4) or 60mg/m2 i.v. (day 1),
q 3–4wk over 3 to maximum 6 cycles, reduction to 4 days ifosfamide in case of myelotoxicity,
q 3–4wk
Subsequent pelvic ERT with 45–54Gy (or whole abdomen RT 45–50Gy) with/without VBT of the
vaginal stump with 3 ×5Gy in 0.5 cm tissue depth or standalone VBT of the vaginal stump with 7 ×3
to 6 ×4Gy in 0.5 cm tissue depth.

Therapy proposal: “Sandwich” radiochemotherapy

Ifosfamide 1.2 g/m2 i.v. (day 1–5) q 3wk over 3 cycles each before and after RT

There is no indication for subjecting patients with advanced CSwho have undergone cytoreductive
surgery to standalone additive pelvic or whole abdomen radiation therapy. Standalone radiother-
apy or sequential radiochemotherapy could be adequate for cases in which localized tumors have
been subjected to R1/2 resection. Radiotherapy must take the form of targeted (!) percutaneous
radiation and/or brachytherapy in such cases. For patients who have undergone R1/2 resection on
disseminated disease or multiorgan metastasization, standalone postoperative systemic therapy
is indicated at most. No postoperativemeasures have yet been proven to yield significant improve-
ments in survival. Therefore, administering chemotherapy or radiochemotherapy to patients who
haveundergone surgery on advanceduterine carcinosarcomas cannot bedefinedas standardprac-
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tice, though there are no definitive data that militate against such an approach. Moreover, there is
no evidence to suggest that assuming an observant stance until symptoms or threatening metas-
tases arise impacts negatively on survival. Applicable treatment schedules are identical to those
for chemotherapy or radiochemotherapy in an adjuvant or palliative setting. The rules pertaining
to palliative therapy apply when metastases are in threatening or risky locations, or when tumor-
associated symptoms arise. In cases in which there is residual disease in the pelvis, radiation
therapy, if even planned, should be administered without undue delay.

There is no indication for adjuvant or additive hormone therapy, even when the hormone recep-
tors are positive.

7.1.9 Primary radio-, chemo- and hormone therapy, approach in case
of general inoperability

OS is distinctly poorer in patients with stage I UCS who undergo standalone RT than
in those who undergo surgery (202). Themost fundamental reasons for this difference
are that recurrences of UCS are almost exclusively localized outside of the pelvis, that
OS is determined by the distant metastases, and that there is usually already occult
metastatic dissemination at the time of primary diagnosis. Therefore, there is no indi-
cation for performing primary RT on generally operable patients with operable UCS.
Should a patient refuse surgery, the case should be treated as though the patient was
generally inoperable. However, in such cases, patients must be insistently and un-
equivocally informed of the fact that subjecting operable UCS to primary RT has not
yet been proven to be beneficial.

The therapeutic effect that can be expected from subjecting advanced UCS to pri-
mary RT is even poorer than that in cases of UCS that are confined to the uterus. No
usable data exist in this regard to our knowledge. Therefore, there is no indication
for administering standalone primary RT to patients with advanced tumors. Should
the patient insist on primary RT, treatment should be approached as though she were
generally inoperable.

Barely any information has been published on the use of neoadjuvant CHT or
CHT-RT in patients with primarily inoperable UCS. Analogous to postoperative CHT,
CHT-RT and palliative CHT, carboplatin plus paclitaxel or ifosfamide plus cisplatin
would be the most suitable combinations for such an indication as well. There are
accounts of cases in which neoadjuvant CHT effected remissions in advanced UCS,
thus making them accessible to subsequent optimal debulking. Carboplatin plus pa-
clitaxel (187), paclitaxel plus ifosfamide (185) and irinotecan plus cisplatin (239) were
the combinations used. Accordingly, neoadjuvant CHT can be applied as a “therapy
attempt” to achieve operability in exceptional cases, so long as the patient is in a good
general state of health. CHT-RT would be another justifiable alternative in this regard.
In light of the rapid rate of growth that UCS generally exhibit, and the short amount of
time this leaves for further therapeutic intervention, applying neoadjuvant CHT could
well turn out to have been too time-consuming if the tumor shows no response to sys-
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temic or actinic therapy. This risk should not be underestimated, given the generally
low response rates. While doing so might well effect a remission, it remains question-
able whether it has a favorable impact on prognosis. Studies have in fact revealed that
undergoing neoadjuvant therapy prior to debulking surgery has no or only marginal
influence on subsequent prognosis for UCS and OCS (187, 232). If neoadjuvant ther-
apy is opted for regardless, the patient must be unequivocally and comprehensively
informed of the potential side effects and that the measure has yet to be proven to be
beneficial.

If there is a general contraindication against surgery in a case in which UCS is
confined to the uterus or the pelvis, administering sequential CHT-RT (regimen see
adjuvant CHT-RT) as a “therapy attempt” seems to be the most adequate alternative.

For cases inwhich CHT is also contraindicated, standalone RT consisting of pelvic
ERT and VBT can be opted for instead. The question, whether or not subjecting ad-
vanced tumors that extend beyond the pelvis to whole abdomen ERT would be justi-
fied, currently remains unresolved. Such intervention can, however, be considered for
cases in which the tumor has spread beyond the lesser pelvis, but remains confined
to the abdominal cavity. Effects on OS have yet to be proven, but cannot be reliably
ruled out entirely. Whole abdomen ERT might possibly achieve a temporary arrest of
growth. Substantial gastrointestinal and hepatic toxicity needs to be reckoned with
in the field of irradiation, which can ultimately result in death (269). For this reason,
whole abdomen ERT should not be combinedwith CHT. The current NCCN recommen-
dations classify said combination as inadequate therapy (174). Systemic therapy will
most likely be the strategy of choice for generally inoperable patients with abdomi-
nally disseminated disease. The rules for palliative therapy apply in such cases.

As described below, palliative HT only achieves very poor results, which makes
it seem unlikely from the outset that treatment with hormones will be effective in the
neoadjuvant situation or in cases with contraindication against surgery. No data are
in fact available to this end. Therefore, there is no indication for administering neoad-
juvant or primary HT to patients with advanced disease or in inoperable UCS, even
when their tumors test positive for hormone receptors.

Subjecting patients with operable, entirely uterine carcinosarcomas to primary radiotherapy is not
indicated. Nor is primary standalone radiotherapy indicated for advanced tumors.

Neoadjuvant chemotherapy could be a conceivable option for reducing tumor size or for es-
tablishing local operability, though no survival-related benefits have yet been seen to result from
such an approach, even when operability is indeed achieved by it. In light of the particularly poor
prognosis with which advanced carcinosarcomas are generally associated, patients should rather
be dissuaded from opting for neoadjuvant chemotherapy.

Applying sequential radiochemotherapy could be an option for cases of generally inoperable
tumors that are confined to the uterus and the pelvis. Standalone percutaneous irradiation can be
applied instead when chemotherapy is contraindicated. Whole abdomen radiation therapy can be
considered for advanced tumors that extend beyond the pelvis without extraabdominal dissemina-
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tion, but should not be combinedwith chemotherapy due to its high levels of toxicity. Alternatively,
chemotherapy canbeadministered in accordancewith the criteria andprinciples that pertain to the
palliative situation. There are currently no data which suggest that the aforementioned measures
impact on survival in any way whatsoever.

There is no indication for administering neoadjuvant or primary hormone therapy.

7.1.10 Aftercare, recurrences, metastases

Analogous to EC, aftercare and follow-up should be clinically guided by symptoma-
tology via gynecological and general examination. Follow-up examinations should
be scheduled every 3mo in the first 2 years, every 6mo for the next 3 years, and ev-
ery 12mo thereafter. TVS should be among the examinations routinely performed in
this context, not least because it serves to identify local recurrences relatively early
on. TVS should be complemented with color Doppler sonography when it yields am-
biguous or suspicious findings, as the latter is well suited for visualizing whether a
recurrent lesion is well vascularized (Fig. 7.1.18 (C)). The NCCN Guidelines recommend
(2A recommendation) performing a CT of the abdomen and the thorax at the same in-
tervals. It has not yet been proven that these measures serve to improve survival. The
same applies for complex and laborious laboratory-chemical and technical examina-
tions. More intensive diagnostic procedures, like PET-CT or MRI, should only be opted
for when there is a respective clinical indication, when the aforementioned methods
have revealed ambiguous or suspicious findings, or when the patient presents with
symptoms (175). While PET-CT is indeed a meaningful and convincing method when
indicated (203, 204), the benefits it can offer in terms of survival have still yet to be
sufficiently validated.

It is contested whether measuring CA-125 levels should constitute an element of
follow-up, not least because rising levels are not associated with any immediate ther-
apeutic consequences. However, analogous to OCS, measuring CA-125 is deemed ade-
quate for cases in which surgery is regarded as the primary option for treating recur-
rences and/ormetastases (262). CA-125 is awell-suitedmeans formonitoring palliative
therapy (28). Overall, measuring the N/L ratio has also proven to be an appropriate
measure for the aforementioned indications for measuring CA-125 (125). The N/L ratio
is said to more accurately reflect recurrence and progression compared to CA-125 lev-
els, and is generally a less laborious method (125). The cut-off value is at 2.12. Higher
values could be suggestive of the presence of recurrence. Our own analyses (128) sug-
gest that a cut-off value of 2.3 would be more appropriate. Notwithstanding, it still
remains entirely unclear what the therapeutic consequences should be when asymp-
tomatic patients are found to have positive CA-125 values or an elevated N/L ratio.

HRT with estrogens should be entirely refrained from in the very rare cases in
which UCS are both ER and PGR positive. Patients with UCS that are receptor neg-
ative can be approached analogous to receptor negative EC and thus administered
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(A)

(B) (C)

(D)

Fig. 7.1.18: (A) Coronal CT reveals a pelvic
recurrence four months after radical hys-
terectomy with bilateral ovarectomy, pelvic
and para-aortic lymphadenectomy and omen-
tectomy in stage pT1b, N0, R0. The tumor has
noticeably breached the bladder wall, pre-
dominantly on the left side; (B) said breach
of the bladder wall is also nicely depicted
in gray-scale sonography; (C) color Doppler
sonography confirms both strong profu-
sion in the tumor and that the bladder wall
has ruptured. The strongly anechoic area at
12 o’clock, also visible as such in gray-scale
sonography, is entirely without vasculature
and corresponds to an area of necroses;
(D) the superficial atypical vessels visual-
ized in Doppler sonography were also clearly
visible in cystoscopy, to the right of the left
ureteral orifice.

HRT. There have as of yet been no accounts of negative consequences arising from
doing so. Tamoxifen therapy must be deemed contraindicated, not least due to the
non-negligible role that tamoxifen plays in the genesis of CS. In cases in which tamox-
ifen treatment is indicated due to synchronous or metachronic breast carcinoma, said
treatment can be replaced with aromatase inhibitor therapy or treatment with GnRH
analogues (in cases of younger patients) with the usual dosages.

Essential data pertaining to the diagnostic pitfalls and challenges associatedwith
recurrences andmetastases have already been presented and discussed in the context
of macroscopic appearance and prognosis (see above). Overall, it must be reckoned
with that recurrences andmetastaseswill develop relatively swiftly after primary ther-
apy. Distant metastases are already found at the time of primary diagnosis in 24–45%
of cases (4, 25, 107, 165, 274). Therefore, it is not rarely the case that the primary diag-
nosis is made on the basis of a metastasis. Dissemination into the entire abdominal
cavity as well as to the lungs and liver is common. There is an account in which port
site metastasis was the first verifiable indicator of disseminated metastatic disease in
a patient who had undergone endoscopic HE (51). As is also the case for EC,metastatic
dissemination to the vagina is not rare (Fig. 7.1.20 (A), (C)), while metastases are only
exceptionally found in cerebrum and cerebellum (120). Brain metastases occur less
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frequently than they do in cases of endometrioid EC (173), which is likely a result of
the fact that UCS are generally associated with shorter OS compared to EC.

CT (lungs inparticular) andMRI are suitable imagingmethods for diagnosingmet-
astatic disease and its spread. Metastatic lesions in the liver are characterized by low
attenuation in CECT and are thus easily discernible. They often present as lesionswith
weak overall attenuation surrounded by a strongly enhancing margin (113).

Analogous to endometrioid carcinoma, aftercare and follow-up should be clinically guided by
symptoms via gynecological and general examination. Follow-up examinations should be sched-
uled every 3mo in the first 2 years, every 6mo for the next 3 years, and every 12mo thereafter.
Transvaginal sonography should be among the examinations routinely performed in this context.
CT of the abdomen and the thorax can also be performed at the aforementioned intervals, though
doing so has yet to be proven to improve survival. The same applies for complex, laborious
laboratory-chemical and technical examinations. More intensive diagnostic steps should there-
fore only be taken when ambiguous or suspicious findings or symptoms present themselves.
Measuring CA-125 levels and the neutrophil-lymphocyte ratio can be helpful in this regard.

Carcinosarcomas usually recur and metastasize very early. Extrapelvic dissemination is very
frequent. CT and MRI are adequate diagnostic tools in this regard.

7.1.11 Surgical and postoperative additive treatment for recurrences
and metastatic disease

For all of themeasuresdescribedhereafter, there is general consensus that they consti-
tute adequate therapeutic interventions that are based only on clinical experience or
“lower-level evidence”, except for some individual exceptional forms of intervention
that are basedon randomized studies. Since there are only feweffective substances, re-
sponse rates are poor, and PFI under or following palliative CHT is usually only short,
it is sensible to first consider surgical therapeutic procedures. A good general con-
dition and state of health is the fundamental precondition in this regard. Localized
recurrences in the lesser pelvis and the abdominal cavity are the most common in-
dication for surgery. Isolated pulmonary and liver metastases are also suitable for
resection, so long as the abdominal cavity is free of disease. The Japanese guidelines
also envisage that such an approach can be considered (169). Aminimally invasive ap-
proach is a further option when there is more than one but fewer than five pulmonary
or liver metastases. LITT, SIRT or chemoembolization are adequate options in such
cases.

Only three cases of brain metastases have been reported in the literature. One
patient survived for 25mo following surgery plus RT, another who only underwent
surgery died 38 days later, and the third woman died 2mo upon initial presentation
after having undergone no form of treatment at all (126). These experiences do not al-
low any therapeutic recommendations to be deduced. Notwithstanding, surgery plus
RT might be an adequate strategy for patients with brain metastases when there are
no other sites of metastatic involvement.
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Subjecting patients with recurrent UCS to pelvic exenteration is apparently not
associated with improved survival. Median OS for such cases is only 6mo (123). In
light of the fact that postoperative complaints only begin to decline after 3mo, and
that baseline quality of life is only returned to after 12mo (205), the short OS of 6mo
with which pelvic exenteration is associated does not appear to suffice to constitute a
beneficial effect.

There are currently no data that pertain to surgery in two compartments, for ex-
ample lung and abdomen, on CS patients. Analogous to LMS for example, the precon-
ditions that need to be fulfilled for such an approach would be that the patient is in a
good general condition/state of health, that at least 6mo have passed since previous
surgery, and that it is probable that there will be no gross residual disease. In light
of these factors, patients should first be subjected to extensive and precise imaging
consisting at least of full body CT, preferably even PET-CT.

These restrictions do not apply to lifesaving symptomatic or palliative operations,
for example such for alleviating ileus or facilitating urinary drainage.

Performing surgery on recurrent disease or metastases has the advantage that it
puts off the onset of systemic therapy which itself is usually only effective for a short
period of time. Essentially, however, there are no valid or reliable data which suggest
that surgery achieves superior results to systemic therapy. Accordingly, CHT is be-
stowed the same degree of recommendation as cytoreductive surgery in the Japanese
guidelines (169). Given the fact that such tumors are highly malignant and aggressive,
surgery must ultimately also be understood as a highly palliative measure. Patients
must be unequivocally informed of this state of affairs before undergoing any surgical
intervention (Fig. 7.1.19).

(A) (B)

Fig. 7.1.19: (A) Encapsulated recurrence of carcinosarcoma that fills the whole pelvis, primary
hysterectomy with pelvic and para-aortic lymphadenectomy performed 12 months prior; (B) De-
composing tumor depicted in (A), that was successfully fully clinically resected (max. cytoreduction);
new recurrence after 4 months despite having been grossly disease-free and undergoing subse-
quent irradiation.
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Subsequent targeted ERT can be administered in cases in which localized recurrences
have been subjected to R1/2 resection. For patients who have undergone surgery on
recurrences in the vaginal region, RT can take the form of standalone VBT.

The current data situation pertaining to RT and UCS gives rise to the assumption
that additive RTwill not have a beneficial impact on survival. The currentNCCNGuide-
lines make the 2A recommendation to administer targeted RT with or without CHT,
while there is major NCCN disagreement that additive whole abdomen ERT is appro-
priate (category 3 recommendation) (175).

The NCCN Guidelines make the category 2A recommendation to consider stan-
dalone postoperative CHT for patients with R1/R2 resectionmargins following surgery
on large tumors.

No adequate literature has yet been published regarding the use of postoperative
HT. At most, it could be considered for justifiable cases in which ER and PGR are posi-
tive. For all postoperative options and steps for patients who have undergone surgery
on metastatic disease, please refer to what is stated in the context of surgery for pri-
marily advanced UCS.

All of the interventions described above must be regarded as highly palliative
modes of treatment. No data are available that could give insight into potential effects
on survival. None of the aforementioned postoperative measures can be classified as
standard practice, and refraining from them can thus not be deemed erroneous.

Since the effectiveness of palliative chemotherapy is very limited, a surgery-based strategy should
be prioritized when there is localized recurrence/metastasis, under the precondition that the pa-
tient will be clinically disease-free thereafter. Surgery in two compartments can only be considered
exceptionally. This equally applies tominimally invasive interventions in the vicinity of the lungand
the liver. It has yet to be reliably and validly proven that surgery is in fact superior to palliative sys-
temic therapy. Large recurrences, multiple organ metastasization and diffuse metastasization are
all contraindications. The limitations do not apply to palliative or symptomguided operations used
to alleviate acutely threatening situations (ileus, facilitating urine drainage) at short notice, so long
as the patient’s general condition allows it.

Patients who have undergone R1/2 resection on localized recurrences/metastases can undergo
targeted (!) postoperative percutaneous radiotherapy, standalonebrachytherapy, or a combination
of the two. CHT can be considered when large parts of the surgical margins have residual disease
(R1/2 resection), as can hormone therapy when there is estrogen and progesterone receptor posi-
tivity, though only in exceptional (!) cases. None of the statedmeasures can be defined as standard
practice due to a lack of reliable data.

7.1.12 Palliative radio-, chemo- and hormone therapy,
therapy with small molecules, supportive therapy

Barely any experiences have been reported that pertain to the application of stan-
dalone RT to recurrences andmetastases of UCS. Standalone targeted RT ismost likely
indicated for localized (!) recurrences and distant metastases that are accessible to
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irradiation but not to surgery. Standalone VBT might possibly be sufficient for metas-
tases in the vaginal region.

Analogous to carcinomas and pure sarcomas, severe pain from bone metastasis
constitutes an important indication for the application of highly palliative ERT.

Notwithstanding, the patient must be informed that such course of action will
only achieve a temporary remission or an alleviation of symptoms, without having
any impact on OS.

Palliative CHT is indicated for cases of extensive recurrence, diffuse metastasiza-
tion or findings that are not surgically accessible. No definitive statements can be
made as to whether systemic therapy can be held in reserve when metastases diag-
nosed via imaging diagnostics are asymptomatic and in noncritical locations. Anal-
ogous to other malignancies of the female genital tract and the breast, due to the
low response rates and the relatively short PFI that can be achieved during or after
palliative CHT, as well as the fact that further chemotherapeutic options are limited, it
appears to be a sensible option toput off systemic therapyuntil symptomsarise and/or
until recurrences are localized in threatening or critical sites. In light of the generally
poor prognosis, quality of life is the defining factor to which all interventions must
be geared at this stage, and the toxicity of systemic therapy has a major impact on
said quality of life. In any case, there are no valid and reliable data which suggest that
beginning treatment immediately will offer any benefits in terms of OS. The authors of
a systematic review on the use of palliative therapy in patients with uterine sarcomas
and malignant mixed tumors appear to agree to such an approach, in that they only
recommend CHT for symptomatic patients with inoperable disease (116). It is indis-
pensable that patient to whom these circumstances apply are given comprehensive
and informed counseling to this end.

The results from one study suggest that the sarcomatous component may be pri-
marily responsible for the high degree of chemoresistance with which UCS are gen-
erally associated (188). These data could help to explain why UCS with a predomi-
nating epithelial component behave more like EC in terms of their chemotherapeutic
response, while the chemotherapeutic behavior of UCS with a predominating sarco-
matous component more closely resembles that of pure sarcoma.

Only very few cytostatic drugs are said to be effective for treatingUCS in the pallia-
tive context. While effective when applied to patients with pure sarcoma, doxorubicin
is rather not adequate for treating UCS in the palliative setting, neither alone (RR
of 10–19%) nor in combination with cyclophosphamide (116). Topotecan has been
shown to achieve an RR of only 10% (161). Ifosfamide, paclitaxel and cisplatin are
regarded as the most effective monotherapeutic cytostatic agents, with RR of up to
36%, 19% and 18%, respectively (49, 248). Ifosfamide is among the most rigorously
researched cytostatic substances. A randomized GOG study compared a combination
of ifosfamide plus cisplatin to a monotherapeutic ifosfamide regimen (234). Ifos-
famide/cisplatin therapy was associated with an RR of 54% and a median PFI of
6mo, while the respective figures for the ifosfamide monotherapy arm were 36% and
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4mo OSwas identical in both arms, but ifosfamide/cisplatin had substantially higher
toxicity. In a further phase II trial, alongside a high degree of toxicity, cisplatin plus
ifosfamide achieved amedian PFI of only 2–4mo and an RR of only 33% (198). In light
of the substantial levels of toxicity observed, the authors of both studies recommend
that this regimen should be used only in select individual cases (198, 234).

Another phase III study compared a combination of ifosfamide plus paclitaxel to
ifosfamide monotherapy. With an RR of 45%, a median PFI of 5.8mo and an OS of
13.5mo, combined CHT was clearly superior to monotherapy (RR 29%, PFI 3.6 and OS
8.4mo), though the rate of neutropenia and alopecia was higher (101). On the basis of
these results, the ifosfamide-paclitaxel combination came to be declared the standard
arm for future comparative studies at the time.

In one study, weekly administration of docetaxel plus gemcitabine as second-line
treatment only achieved a PR of 8%, but a CBR of almost 42%. Median PFI was only
1.8mo, with an OS of 4.9mo (162). Bringing its high toxicity into the equation, doc-
etaxel plus gemcitabine is an inadequate regimen for palliatively treating UCS.

Two studies examined the effectiveness of carboplatin plus paclitaxel in treating
patients with advanced, metastasized and recurring UCS. This regimen achieved an
RR of 54% resp. 55%, with tolerable toxicity levels. An additional 24% of patients
had SD, resulting in a CBR of 76% (102, 196). However, while the 12 women covered
in the smaller study (102) had a PFI of 12mo, for the 46 patients in the larger study
(196), PFI was lower, at only 7.6mo, with an OS of 14.7mo. Similar remission rates
have been reported to have been achieved in recurrent and metastasized EC (156).
In another study, administering carboplatin plus paclitaxel to patients with measur-
able advanced UCS achieved an RR of 62%, a PFI of 7.9mo and median OS of 21.1mo
Toxicity-related reductions in dosage were not necessary (132). Alopecia and fatigue
are the most important toxicities associated with the carboplatin plus paclitaxel com-
bination.

This combination has a number of advantages compared to ifosfamide plus pacli-
taxel or ifosfamide plus cisplatin. PFI andOS are superior, regimen-associated toxicity
is less severe and easier tomanage, and ultimately, carboplatin plus paclitaxel is used
muchmorewidely in practice (132, 196). More recent data suggest that, for stages I–IV,
carboplatin plus paclitaxel is not only less toxic than ifosfamide plus cisplatin, but
also achieves superior responses (median PFI 16.6 vs. 11.6mo,med. OS 35.1 vs. 17.1mo)
(144). These results served to establish the carboplatin-paclitaxel combination as the
gold standard in palliative therapy (102, 132, 203). Even heterologous UCS with a sar-
comatous component consisting of RMS, deemed highly malignant, do not appear to
respond any worse to paclitaxel plus carboplatin than homologous and other heterol-
ogous UCS do (150). If this treatment option is not available or applicable, treatment
should first consist of ifosfamidemonotherapy, especiallywhen there is no acute pres-
sure to achieve disease remission or when symptoms are only mild to moderate.

Primary application of the highly toxic combinations ifosfamide plus paclitaxel
or ifosfamide plus cisplatin should only be considered when there is acute pressure to
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achieve disease remission, and only when administering carboplatin plus paclitaxel
is contraindicated in the case at hand.

A feasibility study of sequential doublet chemotherapy consisting of 4 cycles
each of carboplatin/doxorubicin followed by carboplatin/paclitaxel (carboplatin
AUC 5, doxorubicin 50mg/m2, paclitaxel 175mg/m2) at 21 day intervals achieved
remarkable results: the RR was 66.7%, median PFI was 12mo and OS was 19.6mo,
though the sample was rather small (11). The primary problem in the study was the
incidence of neurotoxicity that sometimesmadedosage reductions or theuse of longer
intervals necessary. No cardiac toxicity was observed. Some patients also underwent
additional RT between the different CHT regimens. While the sample of patients to
whom RT was applied was too small (within a small total sample as it is) to be able to
assess its impact, interestingly, toxicity did not increase.

The promising RR mentioned above should not obscure the fact that median PFI
for UCS usually does not exceed 2–8mo, or up to 12 resp. 14mo according to two
retrospective studies. Accordingly, even when tumors do respond to CHT (sometimes
impressively), they usually reprogress while still under CHT, or shortly thereafter
(Fig. 7.1.20 (A)–(F))

More recent analyses suggest that UCS with a predominating epithelial compo-
nent respond better to a combination of paclitaxel plus carboplatin (analogous to
EC), while those in which the sarcomatous component is predominant show better re-
sponses when treated with cisplatin plus ifosfamide (188). Taking into account which
tumor component is predominant in the individual case at hand can be helpful when
faced with deciding between the two combinations when there is urgent pressure to
achieve remission.

More recently, the combination of liposomal doxorubicin plus carboplatin has en-
tered the focus of initial research studies and testing. A PRwas observed in 57% of the
7 women with recurrent UCS in two prospective phase II trials, with tolerable levels of
toxicity. The studies yielded no assessable data regarding PFI (59, 134). In the DKSM
database (128), a PR of at least 7mo (end of follow-up) was achieved in 3 patients.
Adding paclitaxel to this combination even yielded an RR of 62%with a PFI of 8.2mo
and tolerable toxicity (193). If these results are confirmed in further trials, then liposo-
mal doxorubicin plus carboplatin with and without paclitaxel should be preferred to
therapywith ifosfamide plus cisplatin. Administering carboplatin plus liposomal dox-
orubicin served to achieve a further remission in some DKSM cases in which patients
had undergone prior palliative CHT with carboplatin plus paclitaxel (128). Another
study recounts an isolated case in which a temporary CR was achieved under liposo-
mal doxorubicin monotherapy (40mg/m2 every 4wks) (87). The DKSM (128) has had
several cases ofUCS inwhich the application of trofosfamide in ahighly palliative con-
text served to effect a long-lasting arrest in tumor growth. In one case (194), a relatively
long period of SD was observed upon administration of trabectedin to a patient with
OCS inwhomprior CHTusingpaclitaxel plus carboplatinhad failed. It canbe assumed
that this cytostatic agentwill also be effective inUCS. Therefore,when tried and tested,

 EBSCOhost - printed on 2/11/2023 1:05 AM via . All use subject to https://www.ebsco.com/terms-of-use



258 | 7 Carcinosarcoma

(A)
(B)

(C) (D)

(F)(E)

Fig. 7.1.20: (A) Vaginal metastases of a heterologous carcinosarcoma; (B) complete remission of
the vaginal metastases depicted in (A) after 3 cycles of paclitaxel plus carboplatin; (C) a new vagi-
nal recurrence with diffuse metastasization 5 months after complete remission, autopsy findings;
(D) further case of carcinosarcoma that has infiltrated the vagina and that fills the entire lesser
pelvis; (E) complete remission of the findings in (D) after 3 cycles of radiochemotherapy with se-
vere skin- and hematotoxicity; (F) splenic metastases in the same patient, findings from autopsy
10 months after onset of palliative radiochemotherapy.
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established CHT combinations have failed, therapeutic attempts using trofosfamide,
liposomal doxorubicin or trabectedin (1.5mg/m2 over 24 h day 1, q 3wk) can be opted
for (see also OCS).

Therapy proposal

Monotherapy Ifosfamide 2 g/m2 i.v. (day 1–3) q 3wk

Polychemotherapy Paclitaxel 175mg/m2 i.v. (day 1) + Carboplatin AUC 5 (day 1) q 4wk

Ifosfamide 1.6 g/m2 (day 1–3) + Paclitaxel 135mg/m2 i.v. (day 1) q 3wk

Ifosfamide 1.5 g/m2 i.v. (day 1–5) + Cisplatin 20mg/m2 i.v.
(day 1–5)

q 3wk

PegLiposomal Doxorubicin 30–40mg/m2 1h i.v. + Carboplatin AUC
5–6 i.v. (day 1)

q 4wk

Up to 44% of UCS express ER, up to 19% are PGR positive, and up to 24% of UCS are
both ER and PGR positive (cf. microscopic findings) (108, 265). Unfortunately, only
very little is known about the exact distribution of the receptors between/in the ep-
ithelial and the sarcomatous components. Palliative HT would be at its most feasi-
ble if both the epithelial and the sarcomatous component expressed HR positivity.
In any case, receptor status would need to be re-evaluated and positivity confirmed
prior to palliative HT actually being administered. Where this precondition is met,
when disease is not in a threatening or critical location, and when symptoms are mild
to moderate, undertaking a “therapy attempt” using progestins can be considered
(analogous to EC). Experiences with the use of MGA and MPA have been somewhat
disappointing. In a study that also investigated the effects of palliative HT using MGA,
within the sample of 6 UCS patients albeit with unknown receptor status, 3 patients
showed no remission and 2 patients had a PFI of 3mo. The last patient was treated
with both MGA and tamoxifen and had a PFI of 37mo (108). In contrast, a different,
smaller study observedno responsewhatsoever (265). Onepublication recounts a case
in which marked tumor shrinkage was achieved in a tamoxifen-associated UCS with
unknown receptor status under letrozole treatment (2.5mgdaily) (267). These findings
cannot be interpreted as constituting a recommendation to primarily subject recur-
rent tamoxifen-induced UCS to AI therapy. However, AI therapy could be adequate for
treating a new progression in patients in whom progestin treatment had achieved an
initial response. Analogous to EC (76, 99), administering the estrogen receptor blocker
fulvestrant could be a sensible option in applicable cases. AI and/or fulvestrant are
only used “off-label” in some countries. Nonresponsivity to HT constitutes an indica-
tion for CHT.

One study reports two cases in which a PFI of just over one year was observed un-
der treatment with GnRH analogues, though it should be noted that hormone receptor
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status had not been assessed (117). The regulatory mechanism of GnRH analogues for
tumor cells is apparently not dependent on the presence of steroid hormone receptor
expression (71). Therefore, analogous to endometrioid EC and OC, GnRH analogues
could be applied as ultima ratio when HT using steroid hormones or CHT has failed
to achieve a response. This equally applies when the options mentioned above are
contraindicated.

Therapy proposal

Progestins Medroxyprogesterone acetate 150–200mg/d oral

Megestrol acetate 80–160mg/d oral

AI Letrozole 2.5mg/d oral

Anastrozole 1mg/d oral

Estrogen receptor blocker Fulvestrant 250mg monthly i.m.

GnRH analogues Zoladex 3.6mg monthly

Joint expression of VEGF and EGFR in both the epithelial and the mesenchymal com-
ponent of UCS qualify this neoplasm for treatment with antibodies that antagonize
VEGF or with TKI. In a phase II study, administering the TKI pazopanib to pretreated
women achieved no remissions at all, and SD for ≥ 6mowith amedian PFI of only 2mo
in 15.8% of corresponding patients in the study (33). Better results could possibly be
expected from combining pazopanib with CHT. Administering sorafenib, an inhibitor
of multiple tyrosine protein kinases including VEGFR, to patients with advanced UCS,
of whom some had already undergone prior treatment, yielded disappointing results
(178). Verification of PDGFR expression in CS (2) provided the foundation for a phase II
studywith the TKI imatinib (106).With amedian PFI of 1.8mo andmedian OS of 5mo,
imatinib had practically no effect whatsoever on advanced UCS. In vitro analyses of
Her-2/neu overexpressing uterine and ovarian cancer cell lines give rise to hopes that
targeted immunotherapies could be developed for chemoresistant Her-2 positive tu-
mors (96, 199). While thalidomide is known for its anti-angiogenetic activity (159), in
one study, administering it to patients with UCS who have undergone prior CHT only
yielded an RR of 4.4% and a 6month PFI of only 18% (157). According to the authors,
among other factors, selection biases and a too short treatment period were respon-
sible for the poor results. A study initiated in 2008 (GOG-0232C) (5) on paclitaxel plus
carboplatin and the PARP inhibitor iniparib had not yet been concluded at the time of
writing.

Analogous to the other types of uterine sarcoma, given the very poor prognosis
withwhich UCS is generally associated, opting for best supportive care instead of CHT
or RT is a justifiable strategy that is also supported in the current NCCN Guidelines in
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the form of a 2A recommendation (175). Rendering supportive therapy appears to be
themost adequate approach for cases of general disseminationwith brainmetastases.

Primary targeted radiotherapy is most likely to be indicated in cases in which local recurrences
and distant metastases are surgically inaccessible. Since systemic therapy only has a limited ef-
fect, it could be sensible to administer it in the context of a “therapy attempt” before applying
chemotherapy. Severe pain from bonemetastasis constitutes an important indication for applying
highly palliative radiotherapy.

There are no valid data which would suggest that undergoing systemic therapy is beneficial
when tumor marker levels are elevated or when imaging has reliably revealed asymptomatic
metastases at noncritical locations. In light of the short progression free interval with which
all chemotherapeutic regimens and schedules are associated when applied to UCS, patients
with mildly to moderately symptomatic noncritical recurrences/metastases should first undergo
monochemotherapy. Disease progression during ongoing monochemotherapy and/or primarily
severe or critical symptoms and/or acute pressure to achieve disease remission imply a need for
polychemotherapy. Bearing the remission rate, levels of toxicity and progression free interval in
mind, a combination of paclitaxel plus carboplatin should be regarded as the therapeutic regimen
of choice.

Due to the very poor response rates that palliative hormone therapy achieves, it should only
be considered exceptionally, for patients with receptor positive CS who are mildly symptomatic or
whose recurrences are limited to non-threatening/noncritical locations. Administering progestins
should be given consideration first. If progestin therapy is ineffective or if there is renewed disease
progression, applying aromatase inhibitors or fulvestrant can be considered. GnRH analogues can
be considered as ultima ratio if all other options have failed or when progestins, aromatase in-
hibitors or CHT are contraindicated. The results achieved by applying targeted substance-based
therapies to carcinosarcomas have been disappointing overall.

Merely rendering best supportive treatment is a widely accepted therapeutic optionwhen there
is diffuse metastatic dissemination.

7.2 Extrauterine carcinosarcoma

7.2.1 Carcinosarcoma of the ovary

General, pathogenesis, pathologico-anatomical features
It is estimated that OCS account for no more than 4% of ovarian carcinomas or 1% of
all malignant ovarian tumors (44, 86, 124). Within the DKSM materials database, the
ovaries are the most common site of extrauterine CS (65%), and 68.8% of all ovar-
ian sarcomas are CS (128). The majority of presenting women are postmenopausal,
only 10.6% are aged under 50 years, and 58.6% are over 65 years of age. Average age
is higher compared to patients with high-grade serous OC (82), but is slightly lower
than for UCS (80). In contrast to UCS, white women are considerably more frequently
affected than black women.

As is also the case for UCS, there appears to be a possible association with pre-
vious history of breast carcinoma and/or tamoxifen exposure (133). Genetic analyses
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have verified that OCS, like UCS, have a monoclonal histogenesis (112), which lends
strength to the assumption that OCS generally result from a transdifferentiation of
OC. Cases have been recounted in which OCS developed from a serous OC (78). This
theory is further underlined by the concordant expression of p53 (78), or absence of
such expression, in both tumor components. So-called collision tumors appear to be
the exception among OCS. According to WHO Classification, OCS belongs to the en-
dometrioid epithelial stromal tumors (136). Generally, staging for ovarian carcinoma
is applied for OCS as well (268).

The ovaries constitute themost frequent extrauterine localization of carcinosarcoma. Sarcomatous
dedifferentiation of a malignant ovarian carcinoma is the most likely pathogenesis.

(A)

(B)

(C) (D)

Fig. 7.2.1: (A), (B) Laparotomy findings of two ovarian carcinosarcomas with capsule ruptures;
(C) opened specimen of (B). The solid components predominate macroscopically; (D) the ovary is
almost entirely filled with a whitish-gray solid tumor, the numerous tissue-free voids are cysts and
vessels that correlate to the anechoic regions in sonography.
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About one third of OCS occur bilaterally (53). Macroscopically, they are not distin-
guishable from OC at first. The tumor capsule is usually breached relatively early on.
Solid or cystic components can each predominate, though the former most frequently
does so in practice (Fig. 7.2.1 (A)–(D)).

The microscopic aspect is that typical of CS. Hemorrhaging and necroses com-
monly occur. OCS and serous OC are also similar in terms of their early peritoneal
dissemination. Like UCS, OCS can be homologous or heterologous, with a ratio of
about 1 : 2–3 (7, 29, 98, 231). RMSor chondrosarcomaare the leadingheterologous com-
ponents; osteosarcoma and LS can also occur. In homologous OCS, LG-ESS and FS are
most common. The epithelial component consists of endometrioid carcinoma in the
majority of OCS. Further variations include serous, nondifferentiated, squamous cell,
clear cell and in rare cases mucinous or neuroectodermal differentiations (183, 231).
P53mutations can sometimes be verified in both components (112). In one study, 66%
of examined OCSwere ER positive, while all were PGR negative (79). Another research
group found no hormone receptors at all (281). IHC findings pertaining to CK7, CK20,
vimentin, CA-125 and CEA expression are consistent with the findings for UCS (131).

In OCS, one of the components – epithelial or sarcomatous – can be predominant.
Serous and undifferentiated OC canmetastasize as CS (7). Where both the primary tu-
mor and the metastases express the same p53 mutation, either the primary diagnosis
asOCmight have beenwrong, or themetastasesmight have transformed intoOCS (77).
Analogous to UCS, OCS metastases can be entirely sarcomatous or carcinomatous, so
that it is not always possible to correctly deduce the primary tumor from them. Occa-
sionally, only carcinomatous metastases are present. LN and intraperitoneal metas-
tases are carcinomatous in 66%, carcinosarcomatous in 32%, and purely sarcoma-
tous in 2% of cases (7). Synchronous and metachronous OCS and UCS have already
been discussed in the respective section on UCS above.

Macroscopically, ovarian carcinosarcomas are practically undiscernible from ovarian carcinoma.
The epithelial component usually consists of endometrioid carcinoma; the sarcomatous compo-
nent can be homologous or heterologous. Ovarian carcinosarcoma can metastasize as sarcoma or
carcinoma.

Clinical presentation, diagnostics, imaging, differential diagnostics
OCS canbedifficult to discern fromOC in terms of symptoms and clinical presentation.
Depending on tumor size, relatively nonspecific symptoms include abdominal pain,
nausea, dyspepsia, early satiety, constipation, and sometimes increasedmictional fre-
quency and weight loss (19). The features encountered in palpatory examination can
be equally suggestive of OC. The diagnostic approach is the same as in cases in which
OC is suspected. OC thus constitutes the most important DD.

A lower proportion of patients with OCS are found to have ascites compared with
patients with OC (28), but when it is found, it has a higher incidence of being hemor-
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rhagic than in carcinoma patients (40). The elevated CA-125 levels found in the major-
ity of OCS (7, 28, 39, 40) could equally point to OC.

The pretherapeutic approach is laid out in the NCCN Guidelines Ovarian Cancer
(174). As with OC, no effective screening methods exist for OCS.

Ovarian carcinosarcoma and ovarian carcinoma do not differ substantially in terms of symptoms,
clinical features and diagnostics.

As with the macroscopic appearance of OCS, its sonographic appearance, too, does
not appear to differ from OC in any particular or characteristic fashion. Therefore,
when it comes to assessing a tumor’s aggressiveness, it is generally adequate to ori-
ent oneself towards the characteristics of OC. Against this backdrop, the macroscopic
and sonographic appearance can be highly pleomorphic, with larger cysts, solid ele-
mentswith parietal papillary proliferations, hemorrhages and larger areas of necroses
(Fig. 7.2.2 (A)–(E)). In OCS, however, the solid structures appear to be predominant,
both clinically and in sonography (Fig. 7.2.2 (D), (E)). They are largely hyperechoic,
though numerous anechoic cystic sections or voids remain, generating a pattern remi-
niscent of Swiss cheese. The ample small anechoic voids usually correspond to dilated
vessels that are often characterized by hyperechoic margins or edges.

Doppler sonography shows increased irregular vascularization in the solid sec-
tions (Fig. 7.2.2 (F)). In addition to this high degree of vascularity, power Doppler imag-
ing reveals low RI and pulsation index levels (210). Values of < 0.4 resp. < 1.0 are re-
garded as indicators for malignant activity. Due to their poor specificity, RI and pulsa-
tion index levels should not be the sole basis on which clinical discernments between
malignancy and benignity are made (244). Ultimately, it is the summation of all of
these sonographic findings that points to OCS, though without ruling OC out entirely.
Solid structures with central arterial blood flow – also within individual nodules – are
among the most consistent findings (14, 75, 250). A combination of the stated sono-
graphic characteristics with little ascites, very rapid growth and a medical history of
prior tamoxifen exposure can be a further indicator for OCS (Fig. 7.2.2 (A)–(C)).

CT is inappropriate for diagnosing histological types. Its primary purpose in this
context is to determine disease spread. The CT image corresponds to the sonographic
image, showing irregularly distributed solid and cystic elements and wide septa. In
CECT, quick contrast agent absorption and subsequent homogeneous enhancement
in the solid components, strong enhancement in the tumor wall and in the septa, and
no enhancement in the necrotic tissue, are typical characteristics. These findings are,
however, not exactly distinctive and can also be observed in OC (Fig. 7.2.3). It is inter-
esting to note that, compared toOC, staging often reveals thatmetastases have already
spread to the liver and the lungs (14).
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(A) (B) (C)

(D) (E) (F)

Fig. 7.2.2: Ovarian carcinosarcomas in sonography. (A)–(C) This tumor, that was equally pleomor-
phic on gross observation, exhibits all of the distinguishing features of carcinosarcoma in the
different sectional planes, that can however also be found in ovarian carcinoma: predominantly
cystic elements with septa of differing thickness (A), solid components with papillary growth into
the cysts (B), extensive necroses with dull/weak echogenicity (C); (D) predominantly solid hyper-
echoic ovarian carcinosarcoma; (E) mixed solid-cystic carcinosarcoma, the solid components are
hyperechoic, some of the anechoic voids constitute vessels, the cysts were also easy to discern
macroscopically; (F) color Doppler sonography of (E) with noticeably irregular perfusion of the solid
tumor components/septa.

(A)

(B)

Fig. 7.2.3: (A) 60-year-old patient with ovar-
ian carcinosarcoma. Abdominal CECT in
the portal venous phase in the axial (left)
and coronal (right) planes shows a nodular
tumor (9 × 6×6 cm) with inhomogeneous
enhancement originating from the left ovary
(open arrows). The tumor ranges across the
pelvic midline to the opposite side. The pre-
dominantly hypodense tumor components
corresponded to extensive necroses in the
surgical specimen. An incidental uterine my-
oma (stars) is recognizable in the right image;
(B) this image of a further caudally located
axial plane shows an ovarian tumor that fills
the entire lesser pelvis, together with the my-
omatous uterus.
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MRI can be indicated when sonographic findings are insufficient for predicting be-
nignity or malignancy in ovarian tumors. A specific OCS diagnosis, and the definitive
delineation fromOC that such a diagnosis would require, cannot be achieved through
MRI. Differently sized solid masses, cystic regions with septations exceeding 3mm in
thickness, necroses and noticeable invasion of adjacent tissue are regarded as mor-
phologic criteria suggestive of a malignancy (75).

In T1W images, the solid structures have predominantly low SI, while SI of the
fluid in the multilocular cysts can range from hypointense to variable intermediate,
depending on its protein content. Hemorrhages on the other hand are characterized
by high SI. By contrast, in T2W images, the SI of the solid components is predomi-
nantly high,whichmakes invasions of neighboring structures and tissuesmore visibly
discernible than in CT images. T1WC images are often necessary in order to be able to
clearly distinguish thehighSI of the cysts andnecroses from thehighSI of the tumor in
T2W images. T1WC shows a quick heterogeneous enhancement in the tumor wall, the
solid components and the septa. Enhancement in the peritonealmetastases is delayed
due to their slower absorption of the contrast agent. In T2W images, homogeneous hy-
perintensity makes ascites easy to distinguish (14, 191, 237).

PET-CT can be helpful for decidingwhether or not to perform surgery for recurrent
disease. It is not suitable for detecting small peritoneal implants, because respective
findings can be concealed by intestinal metabolic activity (14). For individual cases, it
appears to be more appropriate than CT for monitoring the efficacy of palliative ther-
apy (87).

Ovarian carcinosarcoma barely differs from ovarian carcinoma in terms of its sonographic appear-
ance and features. Solid structures with central arterial blood flow, also in the wide septa and
individual nodules, are the most consistent findings. Likewise, there are no specific character-
istics or findings in CT and MRI that allow ovarian carcinosarcoma to be reliably discerned from
ovarian carcinoma. Likewise, the malignancy criteria that are characteristic for ovarian carcinoma
also apply to ovarian carcinosarcoma. PET-CT can be useful as a means for monitoring palliative
therapy.

OC is the most important clinical DD. In large tumors, one of the components might
be overlooked entirely under histological examination, resulting in the OCS being
misdiagnosed as carcinoma or pure sarcoma. Since OCS metastases can consist only
of sarcomatous or only of carcinomatous cells, it is not always possible to correctly
deduce the primary tumor from them. This risk is particularly pertinent when the di-
agnosis is based on a frozen section analysis. This is a typical pitfall, one for which
the pathologists are not to blame as the sample they have to base their decision on is
very small.

Histologically, immature teratoma and poorly differentiated Sertoli–Leydig cell
tumors are possible DD. These, however,more typically occur in children and younger
women. The latter are also often accompanied by signs of androgenization. Positive
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inhibin and/or calretinin expression is a clear indication for a Sertoli–Leydig cell tu-
mor (42). Ovarian LG-ESS with sex cord-like elements and endometrioid carcinoma
with reactive spindle cell stroma can have a histologic appearance similar to that of
OCS (183). In endometrioid spindle cell carcinoma, the epithelial component is usu-
ally better differentiated, and there is a clear boundary between the epithelial and
supposed sarcomatous components (42).

Ovarian carcinoma is the most important clinical differential diagnosis. The risk of histologically
misdiagnosing carcinosarcoma as carcinoma or pure sarcoma is particularly great when diagnosis
is based on a small amount of tissue (frozen section) or on the metastases only. Immature ter-
atomas and poorly differentiated Sertoli–Leydig cell tumors exhibit a similar histologic picture.

Course, prognosis, operative, systemic and radiogenic therapy
Analogous to UCS, patient age and stage of disease are unfavorable prognostic fac-
tors for OCS (80, 189, 200). OCS is a highly aggressive malignancy – 61.6% of patients
present with stage III and stage IV at initial presentation (86). Advanced stage of dis-
ease at the time of primary diagnosis can partially be explained by the fact that many
patients remain asymptomatic for a long time (80). Five-year OS among all OCS is
only between 15–28.2%, median OS has been measured to range from 6.4–18mo (28,
80, 200). Stage I OCS have a 5-year OS of 73.4–83%, while for stage III, it is 0–24.6%
(28, 200).

Median stage-specific OS periods are 75mo, 5.1mo, 8.5mo and 5.5mo for stages I,
II, III and IV, respectively (28). The mortality risk for OCS patients is 76% higher than
for patients with high-grade serous OC (37, 200). Five-year and median OS in all OCS
are significantly poorer compared to UCS (80). In 72.3% of OCS patients, the abdomi-
nal cavity has already been affected at the time of initial diagnosis. However, stratifi-
cation according to disease spread (e.g. to the abdominal cavity) shows that prognosis
is worse for the uterine entities. Other studies suggest that prognosis is largely iden-
tical (189). Prognoses for heterologous and homologous OCS appear to be identical
(28, 39, 40, 91, 98, 138).

LNwere involved in 18–38.8%of all cases under examination (80, 145). Systematic
LNE in early stages and optimal cytoreduction in advanced stages are said to be associ-
ated with a more promising prognosis. In a recent study (145), pelvic LN involvement,
but not para-aortic LN involvement, was found to be associated with poorer survival,
while LNE had no impact on survival.

Metastatic spread is usually primarily intraperitoneal. The lymph nodes are less
frequently involved (231). Contrary to OC and analogous to UCS, metastases do not
remain limited to the peritoneum for long, instead also infiltrating the deeper struc-
tures early on. Therefore, extensive invasion of the abdominal wall is not uncommon
(Fig. 7.2.4).
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Fig. 7.2.4: Infiltration of the abdominal wall by an ovarian carcinosarcoma. Such findings are also
often made pertaining to uterine carcinosarcomas.

Pulmonary metastases appear to occur more frequently than with OC (14, 39). Analo-
gous to UCS, in OCS patients, too, the metastases are predominantly carcinomatous,
and only rarely consist of the sarcomatous component (7, 231). Performing a frozen
section procedure on intraperitonealmetastases can therefore result in a primarymis-
diagnosis. Normal preoperative CA-125 values (230) andpositive ER expression (83) are
said to be associated with a more promising prognosis.

The mortality risk for patients with ovarian carcinosarcoma is 76% higher than for patients with
serous ovarian carcinoma. Ovarian carcinosarcomas have a prognosis evenworse than that of uter-
ine carcinosarcomas. Nodal involvement worsens prognosis even further, and lymphadenectomy
does not serve to improve the situation. Pulmonary metastasization apparently occurs more fre-
quently than in patients with ovarian carcinoma.

Most OCS are clinically diagnosed as OC at the time of primary surgery. Accordingly,
a definitive diagnosis is regularly only reached postoperatively or following frozen
section diagnostics. The obstacles and problems associated with frozen section di-
agnostics have already been referred to in the context of UCS. When OCS has been
definitively diagnosed as such, the current GCIG Consensus (21) and NCCNGuidelines
Ovarian Cancer (174) recommend (2A recommendation) the same surgical approach
as for OC, namely complete staging via vertical midline laparotomy. The abdominal
cavity is opened, thoroughly visualized and palpated, and present ascites removed
for cytological testing. If no ascites are found, administering peritoneal lavage is the
most suitable method for gathering cellular material. Where there is no extraovarian

 EBSCOhost - printed on 2/11/2023 1:05 AM via . All use subject to https://www.ebsco.com/terms-of-use



7.2 Extrauterine carcinosarcoma | 269

metastasization, multiple proper biopsies should be performed on the peritoneum of
the pelvis, the paracolic gutters and the diaphragm. TAH should then subsequently
be performed together with BSO. In doing so, the uterus (including the cervix) and
the adnexa should be removed as a self-contained specimen. Perforation of the tu-
mor must be avoided at all costs. After at least infracolic omentectomy, systematic
para-aortic and pelvic LNE constitute the final steps. The German S3 Guidelines (140)
OC (deutsche S3-Leitlinien Ovarialkarzinom) recommend the same approach, albeit
without making explicit reference to OCS.

The NCCN recommendation (174) is a product of consensus and is based only
on lower-level evidence. The benefits of performing complete staging have yet to be
proven, so following the recommended approach cannot be defined as standard prac-
tice. For OCS that are confined to the ovaries, performing TAHwith BSO, and an omen-
tectomy where appropriate, is widely accepted as the minimal surgical option. Addi-
tionally, selective LNE should be performed and the diaphragm and paracolic gutters
should be biopsied (204). In practice, randomized studies have yet to verify beyond
doubt that surgicalmeasures beyondTAHwithBSOcanbebeneficial in cases inwhich
OCS are limited to the adnexa. Currently, no further consequences can be deduced
from positive intraperitoneal cytological findings.

Studies suggest that, in early OC, complete surgical staging is associated with
more favorable DFS and OS than incomplete staging (5-year PFI 79% vs. 61%, 5-year
OS 89%vs. 71%) (249, 252). For OC confined to the ovaries, the necessary extent of the
LNE procedure remains uncertain so that, currently, removing at least 10 LN through
selective LNE is recommended (253). Whether or not these data also apply to OCS re-
mains unclear. SEER analyses suggest that an LNE is associated with a significant
improvement in OS in OCS patients, and the risk of mortality was 34% lower than
without an LNE (80, 200). Due to uncertainties pertaining to their collection of the
data, the authors refrained frommaking any definitive statement as to whether or not
this is in fact a therapeutic effect (80). In a recent study, pelvic and para-aortic LNE
apparently had no impact on survival (145). The GCIG Consensus, too, is also rather
vague when it comes to pinpointing the advantages of LNE (21). LN findings play a
rather subordinate role in decisions pertaining to adjuvant therapy. In this context,
reference should bemade to the discussion about the benefits of LNE for UCS patients
in this context. Interestingly, LNE is only performed on 41% of OCS patients, while
THE is carried out in virtually all cases (80, 200).

The NCCN Guidelines recommend that, where an OCS is detected after TAH with
BSOor exclusive BSO, complete staging should be performed retroactively (174). Doing
so is, however, not indicated due to the lack of a corresponding scientific basis.

Minimally invasive techniques are not categorically ruled out in cases in which
OCS is limited to the adnexa, so long as they pose no hindrance to staging (174). For ag-
gressive OCS, the NCCN Guidelines make no indication regarding fertility-preserving
surgery (like unilaterally retaining a tumor-free adnexa, for example). Contrary to OC,
this also applies to stage IA disease (21, 174). Theminimal option should at least entail
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TAH and resection of the remaining adnexa. SAH can be deemed appropriate under
certain exceptional circumstances (174). Patients who choose organ-sparing surgery
must be informed of the extremely high risk of recurrence that needs to be under-
stood against the backdrop of an already very poor prognosis.

Maximal (or at least optimal) cytoreduction/debulking is recommended for
stages II to IIIC (39, 174, 204). Depending on the patient’s general condition, the
following operations can be performed to achieve this goal: pelvic exenteration,
bowel resection, peritoneal surface stripping (including diaphragm), splenectomy,
partial liver resection, cholecystectomy, partial gastrectomy, partial resection of the
urinary bladder and the uterus, distal pancreatectomy and appendectomy. For pa-
tients with extrapelvic tumor nodules smaller than 2 cm in diameter, undergoing
additional bilateral pelvic and para-aortic LNE is recommended (174).

Definitions of what constitutes optimal debulking vary in the literature – no vis-
ible residual tumor (39), a largest residual tumor nodule with a maximum diameter
equal to or less than 1 cm (138, 200, 223) or than 2 cm (28, 40, 50). This state of affairs
severely complicates any analysis or joint evaluation of these entirely retrospective
studies. Nonetheless, debulking in accordancewith the latter twodefinitions is associ-
atedwith a significant improvement inOS, and is regarded as themost important prog-
nostic factor (28, 50, 98, 145, 200, 223, 229). Patients with only microscopic residual
disease had a median OS of 47mo. By comparison, patients with optimal debulking
and microscopic residual tumor had an OS of 18mo, and in patients with suboptimal
cytoreduction, OS was 8mo (200). In a different study, patients with residual tumors
< 2 cm had a median OS of 14.8mo and a 2-year OS of 39%, while for patients whose
residual tumors exceeded 2 cm, the figures were 3.1mo (P < 0.001) and 0%, respec-
tively (28). Due to the generally poor prognosis for OCS in stages II and III, whether or
not debulking to < 1 cm in fact leads to better results than < 2 cm, remains a disputed
issue. Further research and studies have shown that a cytoreduction to < 2 cm had no
positive effects onOS in 5 of 16 cases (40, 50, 53), or therewas only an associationwith
OS but not with PFI (40). A recent study covered tumors in stages II–IV and differenti-
ated between patients with no visible residual disease, with ≤ 1 cm of residual disease,
and > 1 cm of residual disease. Median PFI (29, 21 and 2mo) andmedian OS (57, 32 and
11mo) varied significantly between the groups (58). These differences remained when
only stage III was considered.

In many cases, however, achieving maximal or optimal cytoreduction is not tech-
nically possible (138). Maximal debulking is achieved in 55% of stage I/II and in 45%
of stage III/IV patients, and optimal debulking in 57–81% of cases across all stages
(39, 40, 138).

Upon critical review and assessment of all of these studies, many questions re-
main unanswered and there are numerous biases. In some cases, there was no strati-
fication into the prognostically differing stages II and III or within stage III. Stage IIIC
covered cases ranging from a single 2 cm large epicenter to massive dissemination.
Therefore, it cannot be ruled out that optimal cytoreduction was primarily achieved
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in those cases with a smaller tumor burden and a corresponding more favorable ini-
tial prognosis. In some cases, there were no recognizable benefits for higher staged
disease (222). The studies also fail to consider the type and duration of postoperative
CHT sufficiently (if at all), and no reference is made to additional LNE and its respec-
tive benefits in terms of PFI and OS. Only one study (40) has given at least partial
consideration to these issues. Stage I/II patients had a post-debulking PFI of 9.7mo
andmedianOSof 50mo, compared to only 2.7 and 25mo, respectively, in patientswith
advanced stage disease (stages III/IV). Postoperative CHT with paclitaxel and carbo-
platin resulted in a statistically longer PFI andOS compared to other regimens. Taking
all studies together, it can currently be concluded that being aged over 60, advanced
stage disease (III/IV), submaximal debulking (and suboptimal debulking with reser-
vations), and omitting consecutive paclitaxel-platinum CHT are factors that result in
poorer PFI and OS (39, 110).

For stage IIIB disease, the current NCCN Guidelines recommend systematic para-
aortic and pelvic LNE in addition to cytoreduction. When there are extrapelvic metas-
tases > 2 cm in their greatest dimension, only the enlarged LN should be resected if
technically possible (174).

In summary, despite numerous unresolved questions, patients with stage II dis-
ease or higher should undergo maximal debulking (at the very least optimal debulk-
ing) and LN sampling, so long as this course of action can be reasonably expected of
the patient and is justifiable in light of disease spread. This approach cannot, however,
be defined as standard practice, as the effects on PFI and OS have not yet been sub-
stantiated through validated scientific studies. Due to the poor overall prognosis for
OCS, extreme surgical operations (exenteration) should be subject to thorough prior
consideration.

For ovarian carcinosarcoma, right from stage IA, total abdominal total hysterectomy with bilateral
salpingo-oophorectomy, pelvic and para-aortic lymphadenectomy, omentectomy, peritoneal biop-
sies and peritoneal cytology are recommended as an NCCN 2A recommendation. The advantages,
in terms of overall and remission-free survival, of performing surgeries beyond total hysterectomy
and salpingo-oophorectomy in patients with entirely ovarian carcinosarcoma, have not yet been
confirmed through valid data. There is, however, consensus that the aforementioned additional
surgical methods should nonetheless be performed so long as they can be expected of the pa-
tient given her overall condition. They cannot, however, be declared standard procedure as their
recommendation is based solely on retrospective data. Therefore, following a minimalist strategy
involving total abdominal hysterectomy with bilateral salpingo-oophorectomy and selective lym-
phadenectomy, where appropriate, can be regarded as a justifiable therapeutic option.

There is consensus that patients with stage II disease and above should undergo maximal
cytoreductive surgery (at least no gross residual disease), if need be in combination with selec-
tive lymphadenectomy of enlarged lymph nodes. While maximal debulking with and without lym-
phadenectomy is likely to have a favorable impact on overall survival, said impact has not been
reliably substantiated beyond doubt in adequate studies. Therefore, such course of action cannot
be defined as standard practice. Due to the lack of alternatives, it should nonetheless be opted for
if it can be reasonably expected of the patient.
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There are as of yet no significant or scientifically meaningful studies that investigate
the application of postoperative RT with OCS patients (221). The NCCN Guidelines
make no such recommendation (174) and, according to the GCIG Consensus (21), no
benefits can be expected from RT. Whether or not applying tumor-directed RT to tu-
mor residuals within the pelvis has an influence on PFI is not known. It is, however,
thinkable that tumor-directed RT could well have an effect on delimited, localized tu-
mors (as for UCS as well), so that tumor-directed ERT or VBT can be considered in
exceptional cases (152).

Where a decision is made in favor of postoperative RT, the patient must be un-
equivocally informed of the lack of scientifically proven benefits that this course of
action has for PFS and OS.

The benefits of applying adjuvant CHT in cases of stage I OCS in which R0 re-
section has been performed are as of yet unclear, or, put differently, could not yet be
confirmed in randomized studies. The core problem in this regard is that, analogous
to UCS, the response rates for all tested cytostatic drugs and their different combi-
nations have been shown to be poor (see palliative therapy). Consequently, an ideal
CHT regimen could not yet be defined (28, 80, 86, 110). The case samples covered in
research studies on postoperative CHT almost unanimously include OCS of all stages
(36, 98, 222, 243) or only advanced stages (28, 40, 50, 138, 223). According to the re-
spective authors, this limits the degree to which one can conclude without any doubt
that the suggested benefits of postoperative CHTalso apply toOCS that have been com-
pletely resected. Nor have the authors of the most recent SEER analyses (80, 85, 200)
beenable tomake any statement on the effectiveness of adjuvant CHT, evendespite the
large volume of data at their disposal. The current Cochrane review also comes to the
conclusion that positive effects of adjuvant or postoperative CHT, RT or CHT-RT on life
expectancy or quality of life have yet to be substantiated in adequate studies (221). This
opinion is also mirrored in the current GCIG Consensus (21). The current NCCN Guide-
lines recommend (2A recommendation) applyingpostoperative CHTusing chemother-
apeutic agents that are also used in cases of EC, at all stages of disease. Overall, there
is wide agreement that, in any case, a platinum-based CHT should be applied – com-
binations of platinum-based compounds with paclitaxel appear to be most promising
(28, 39, 40, 53, 110, 145). It currently cannot be definitively pinpointed whether com-
bining a platinum-based drug (usually carboplatin) with paclitaxel, or a combination
of cisplatin plus ifosfamide is more favorable in terms of survival. There is, however,
agreement that the latter combination is associatedwith higher levels of toxicity (145).

No data are available regarding the use of adjuvant HT in the context of OCS, so
that – as is the casewithUCSaswell – it is not indicated evenwhen theHRarepositive.

The NCCN Guidelines generally recommend postoperative chemotherapy right from stage I. The
data situation is particularly bleak regarding completely resected stage I tumors, and provides
no evidence of beneficial effects. Though there is consensus that adjuvant chemotherapy be ad-
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ministered to patients with stage I disease, doing so cannot be defined as standard practice. Ac-
cordingly, refraining from adjuvant chemotherapy cannot be regarded as erroneous. There is also
consensus, both in the NCCN Guidelines and in numerous retrospective studies, that any form and
degree of cytoreductive surgery performed on patients with stage II disease and above should be
followed up with postoperative chemotherapy. However, neither chemotherapy nor chemoradio-
therapy in this context can be defined as standard practice, because respective adequate studies
are still lacking. Thus, omitting such interventions cannot be deemed erroneous practice. Any
chemotherapy schedule in this context should be platinum-based. A combination of carboplatin
plus paclitaxel is most likely recommendable.

No data are available pertaining to the use of primary or neoadjuvant RT in patients
with OCS.

Some publications have reported that primary or neoadjuvant CHT achieved dis-
ease remissions that allowed subsequent interval debulking surgery. Carboplatin plus
paclitaxel (88, 187), paclitaxel plus ifosfamide (185) or irinotecan plus cisplatin (239)
were the combinations administered. A randomized study on neoadjuvant platinum-
based CHT and OC, which also included some cases of OCS, found that women pre-
senting in stage IIIC with low tumor burden were more likely to benefit from primary
cytoreductive surgery. For patients with stage IV and extensive stage IIIC disease, the
outcomes following prior neoadjuvant CHT were more favorable (259, 261). Whether
these data also apply to the small sample of OCS covered in the study cannot be defini-
tively stated. Even where remission occurred, it remains questionable whether or not
it had any positive effects on prognosis. In fact, neoadjuvant therapy prior to debulk-
ing surgery has been shown to have little to no influence on subsequent prognosis
(187, 241). Moreover, poor responsivity of CS to CHT could well worsen the operative
situation even further. The histological pattern ofmetastatic spread after neoadjuvant
CHT (with combinations that are also effective with EC) indicates that the epithelial
component was more responsive to the CHT (7) and that further prognosis is dictated
by the remaining sarcomatous component. Neoadjuvant CHT should, therefore, only
be considered as a means for achieving operability in exceptional cases. When this
form of treatment is nonetheless opted for, the patient has to be unequivocally in-
formed of the possible side effects and of the fact that benefits for survival have not
yet been proven to result. The CHT combinations that should be considered are the
same as those that are primarily used in the adjuvant and palliative contexts.

There is no indication for administering primary or neoadjuvant HT.

Primary or neoadjuvant chemotherapy as ameans for achieving optimal cytoreduction should only
be considered in exceptional cases in which the tumor and/or the patient are inoperable. These
measures are unlikely to improve prognosis. There is no indication for primary or adjuvant radio-
therapy or hormone therapy.
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Aftercare, recurrences, metastases and their treatment
In general, regarding aftercare and follow-up, the same criteria apply as for UCS, as
do the surgical therapeutic measures already described in the context of UCS and
advanced OCS. The very poor overall prognosis with which OCS are associated is in-
evitably connected with the fact that recurrence andmetastasization occur very early.

Validated research data suggest that rising CA-125 levels are not to be treated as
an indication for administering palliative therapy for OC, as there are no data which
suggest that such a therapeutic approach has a positive influence on OS (207). There
is no reason to assume that these findings should not be considered for OCS as well.
Measuring CA-125 is deemed sensible when surgery is regarded as the primary option
for treating recurrences or metastases (262). Measuring CA-125 can also be a suitable
means of palliative therapy control in cases that are difficult to assess and evaluate
radiologically and clinically (28). Generally, measuring the N/L ratio, too, has proven
to be appropriate for this purpose (cf. aftercare UCS) (125).

No particular surgical or postoperative additive therapeutic approaches or meth-
ods have yet been validated as adequate for treating patients with recurrent and/or
metastasized OCS. The poor prognosis with which recurrent and metastasized OCS
are associated, as well as the very rapid growth such tumors exhibit, serve to make
respective surgical interventions largely inadequate or inapplicable. Generally, one
can refer to the data that pertain to UCS in this context.

Regarding surgery and postoperative additive therapy for recurrences and metastases, reference
can be had to the criteria and data presented for uterine carcinosarcoma in this context.

While effective in cases of pure sarcoma, doxorubicinhasbeen shown to achieve a very
low RR of only 4.7% in OCS (164). At 17.9% (233) and 20% (243), respectively, the RR
achieved with ifosfamide monotherapy and cisplatin monotherapy barely differ from
those for UCS. A larger study investigated the effects of platinum-based CHT combi-
nations on measurable lesions, and measured an RR of 25% (CR 8%, PR 17%), an NC
rate of 17%andaPD rate of 58%.OCS showedno response tononplatinum-basedCHT
regimens (28). Further studies have mostly covered fewer patients, and found slightly
higher RR for platinum-based CHT up to 40% (median OS 8.7mo) (98) and 33% (me-
dian OS 8mo) (36). An analysis (152) of all CHT studies known at the time found that
RR for platinum-based regimenswere clearly higher than for nonplatinum-basedCHT.
A case control study measured a surprisingly high RR of 62% (CR 56% and PR 6%)
for first-line platinum- and taxane-based CHT. However, the RR was lower than was
measured for papillary serous OC (RR 83%, CR 75% and PR 8%) (200).

The fact that the RR remains unfavorable overall can likely be attributed to the sar-
comatous tumor component, as pure sarcoma are poorly responsive to CHT in general.
This assumption is further supported by the pattern of metastatic spread following
neoadjuvant CHT. As a matter of fact, in one study (7), interval debulking after CHT
uncovered considerably fewer carcinomatous metastases than are usually found, but
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at the same time more metastases consisting of carcinosarcoma or purely sarcoma-
tous metastases. This suggests that CHT first and foremost affects the carcinomatous
component.

Overall, the combinations carboplatin plus paclitaxel or platinumplus ifosfamide
achieve the best results in terms of remission and survival (40, 53, 146, 214, 234).
Median PFI and OS are practically identical for both of these schedules (223). Gen-
erally, it is safe to assume that CHT in cases of OCS should always include a platinum
compound, while the toxicity of carboplatin/paclitaxel is lower overall than for other
platinum-based combinations.

One fundamental problem is that nearly all patients with recurring and/or met-
astatic OCS have already been treated with a platinum-based combination, and the
alternatives are limited. One study recounts a patient with recurring OCS with multi-
ple prior courses of platinum-based CHT, for whom a remission of more than 41mo
could be achieved under liposomal doxorubicin (104). Combining carboplatin with
liposomal doxorubicin, as described in the context of UCS, is also a conceivable op-
tion. Trabectedin has also proven to be effective in OCS patients where paclitaxel plus
carboplatinhasnot been successful, achieving a 13moPR inone study (194). Trabecte-
din is considered to be particularly effective at achieving responses in sarcoma. This
could serve to explain both its effectiveness when used after CHT with paclitaxel plus
platinumhas failed, and also themicroscopic pattern of sarcomatousmetastasization
following neoadjuvant CHT. Regarding dosage, reference should be made to the sec-
tion on palliative CHT in the context of UCS. The DKSM (128) has several reports of
cases of UCS in highly palliative situations, in which the use of trofosfamide was fol-
lowedby longer periods of SD.Overall, it appears logical to focus on chemotherapeutic
agents in second-line therapy that are particularly effective against sarcoma.

There are no meaningful data that pertain to treatment with small molecules.
Providing best supportive care is widely accepted for cases of advanced disease

or cases in which there is diffuse metastasization.

In general, reference can be made to the summary on palliative chemotherapy and uterine car-
cinosarcoma above. Experience to date suggests that any palliative chemotherapeutic schedule
or regimen should include a platinum-based agent. The remission rates that have been achieved
using carboplatin plus paclitaxel and paclitaxel plus cisplatin do not differ from each other sub-
stantially. However, bringing toxicity and progression free interval into the equation makes pacli-
taxel plus carboplatin the more recommended option. There are no recommendations pertaining
to second-line therapy. The experiences in some individual cases suggest that administering a
combination of carboplatin plus liposomal doxorubicin, or monochemotherapy with ifosfamide or
trabectedin (as a “therapeutic attempt” in all three of these cases) might be a conceivable option.
There is no indication for palliative hormone therapy. Nor have any therapeutic measures involving
the use of small molecules yet been established in practice.
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7.2.2 Carcinosarcoma of the fallopian tube

TCS are staged in accordance with the criteria that apply to tubal carcinoma. TCS
occur much less frequently than OCS, accounting for only 10% of all cases of CS of
the pelvis or the extrauterine genitalia in the DKSM database (128). In total, fewer
than 100 cases have been described in case histories or surveys. According to reviews
(94, 275), patients are aged between 29 and 80 years, with mean and median ages
of 59.7 and 62 years, respectively. 62.7% of TCS are heterologous tumors with sarco-
matous components consisting of chondrosarcoma, RMS, osteosarcoma and LS. LMS
and FS are the most common homologous components. The carcinomatous compo-
nent can consist of adenocarcinoma, clear cell carcinoma, squamous cell carcinoma,
endometrioid carcinoma and adenosquamous carcinoma (275). As is also the case
with peritoneal CS, TCS occasionally occur with concomitant OC (171). Metastases and
peritoneal disseminations are largely carcinomatous (275). It often occurs that TCS are
initially subjected to surgery under the assumed diagnosis of OC based on the clinical
findings and the results from frozen section analysis.

The behavior of TCS bears close resemblance to that of OCS, OC or tubal carci-
noma, both clinically and in terms of the symptoms theypresentwith. In early disease,
TCS predominantly growswithin the tubal lumen, causing the fallopian tube to dilate.
Analogous to OCS, TCS relatively quickly invade the peritoneum. The ovaries must be
unambiguously tumor-free in order for a TCS to be diagnosed as such.

In contrast toOCS,AUB (34.2%) (275) or bloody, serousdischargepresent as symp-
toms more frequently, as do pelvic pains likely caused by the dilation of the tubal lu-
men caused by the tumor. Accordingly, tubal CS are discovered at amuch earlier stage
than OC and OCS on average. At the time of initial diagnosis, 54.2% are in stage I or II
(275). TCS can be clinically confused with a hydrosalpinx or tubo-ovarian abscesses.
TCS and carcinoma cannot be reliably discerned from each other in sonography. An
unsuspicious uterus andnormal ovaries in sonography suggest that a correspondingly
localized lesion could well be a tubal malignancy.

In CT, TCS have attenuation equal to that of other nonspecific soft tissue. In CECT,
enhancement is weaker than that of normal myometrium. The tumor is usually hy-
pointense in T1W-MR images, and homogeneously hyperintense in T2W (119).

Overall, prognosis and prognostic factors appear to be identical to those of OCS
(145). Analogous to EC, OC, UCS and OCS, CA-125 expression is often elevated in TCS
as well (40, 275).

Poorly differentiated endometrioid carcinoma with spindle cell features is the
most important histological DD (258).

Median 3-year OS is 34.5mo; 3-year OS is 54.8%. OS is generally poorer than that
in patients with tubal carcinoma (275).

The surgical approach corresponds to that for OCS (145). Retrospective data from
a total of 59 cases suggest that surgery followed by CHT or CHT-RT is significantly
superior to surgery alone in terms of survival, especially when platinum-based agents
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are administered. Polychemotherapy using ifosfamide, epirubicin and cisplatin (ifos-
famide 1 g/m2 d 1–3, epirubicin 40mg/m2 d 1, cisplatin 60mg/m2 d 1, q 4wk) has
achieved the best results to date, though the number of cases on which these ex-
periences are based is rather small. While highly promising results have been seen
under additive CHT-RT, they, too, are only based on a small sample (275). Generally
speaking, CHT-RT should really only be considered when disease has spread within
the pelvis.

Therapy, including surgery and postoperative measures, otherwise corresponds
to that recommended for OCS.

Surgical treatment for the very rare carcinosarcomas of the fallopian tube is analogous to that
for ovarian carcinosarcoma. Retrospective studies that cover small numbers of cases suggest that
additive chemotherapy can possibly have favorable effects on survival. Chemotherapy should def-
initely include a platinum-based agent. Carboplatin plus paclitaxel or ifosfamide plus epirubicin
plus cisplatin appear to be preferred combinations. There are no recommendations for second-
line therapy. In general, reference can be made to the recommendations that relate to uterine and
ovarian carcinosarcoma in this context.

7.2.3 Peritoneal carcinosarcoma

CS occasionally originate in the peritoneum. They are more frequent than TCS, ac-
counting for 20% of all CS of the pelvis and extrauterine genitalia. They are staged in
accordance with the criteria that apply to OCS (see above). Peritoneal CS are normally
localized in the vicinity of the pelvic peritoneum or the pouch of Douglas (247). What
is decisive is that these tumors occur without involvement of the ovaries or tubes and
that – when the tumor has spread in the pelvis – the surface of the ovaries is affected
less than the surrounding surfaces. According to a case history analysis of 43 cases
that included an extensive review of the literature (146), CS can also originate in the
peritoneumof the abdominal cavity, the intestines and themesentery. Themedian age
of affectedwomen is 64 years (33–87). Over 90%of the tumors are heterologous CS. In
one third of cases, theyoccur synchronouslywith carcinomaof the fallopian tubes, the
ovaries, the endometrium and the cervix (146, 232). In principle, in these cases, they
could also in fact constitute transdifferentiated carcinoma metastases. Peritoneal CS
do not differ from OCS or OC in terms of symptoms, palpation and their macroscopic
appearance. Diagnostics and both primary and palliative therapy are congruent to the
approach followed for OCS and TCS (145). Almost without exception, peritoneal CS of
the lesser pelvis are operated on under the assumed diagnosis of OC (115), and the
prognoses for these two entities are virtually the same.

Primary peritoneal carcinosarcomasare the exception. Regarding clinical features, diagnostics and
treatment, reference can be made to the ovarian and tubal carcinosarcomas.
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7.2.4 Extraperitoneal carcinosarcoma

Extraperitoneal CS of the lesser pelvis are extremely rare. Only five cases have been
described in the literature (230). They account for 5% of all CS of the extrauterine
genitalia and of the pelvis (128). Abdominal pains, often in connection with an ob-
struction of the urinary tract, are particularly fundamental symptoms.

CS can also occasionally occur in the abdominalwalls of the lower abdomen (141).
It is probable that at least some of these tumors arise from an endometriosis (26, 141,
230). Reliable R0 resection is generally the most common form of surgical therapy.
Primary or postoperative ERT is to be dismissed in cases of CS of the abdominal walls
due to the risk of necrosis to the skin. All other therapeutic measures correspond to
the approach followed for OCS and UCS.

Extraperitoneal carcinosarcomas are rare and are virtually always diagnosed incidentally. In terms
of clinical features, diagnostics, and treatment, reference can be made to the extrauterine carci-
nosarcomas. Carcinosarcomas of the abdominal wall should generally not be subjected to postop-
erative radiotherapy.
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8 Fertility and pregnancy and variants of leiomyoma,
smooth muscle tumors of unclear malignant
potential, stromal tumors, genital sarcomas,
PEComas and mixed tumors

8.1 General, symptoms, clinical presentation, diagnostics,
differential diagnostics, prognosis

Genital or pelvic retroperitoneal sarcomas and pregnancy only very rarely occur si-
multaneously. According to one review, up until 2009, only 41 such cases had been
described for women aged between 17 and 39 years (54, 64). During pregnancy, larger
uterine tumors or rapid growth can result in miscarriage, premature birth, positional
changes of the fetus or a labor obstruction. For all uterine and retroperitoneal sarco-
mas, the rate of premature birth ranges from 13.3% to 18.2%, and the children born
have an averageweight of 2,843 ± 791 g. No accounts have yet been published in which
uterine sarcoma has been passed over transplacentally. The majority of cases covered
in the aforementioned reviewwereuterine sarcomas (37.5%),while vulvar andvaginal
sarcomas accounted for 22.5%and 12.5%, respectively. Sarcomas of the fallopian tube
and the ovaries were not observed (54).

LMS (33.5%) and LG-ESS (26.7%) were the types of genital sarcoma most com-
monly encountered during pregnancy. The aforementioned review (54) also reported
two embryonal RMS, one AS, one LS, and one sarcoma NOS.

In most cases, the presence of uterine sarcoma in pregnant women became evi-
dent in the first or the third trimester (54). Tumors had an average size of 8.1 cm in their
largest dimension. Of a total of 15 uterine sarcomas, two became evident because of
postpartum bleeding, and a further two due to rapid growth in the 11th and 30th week
of gestation, respectively (54). Two or more symptoms were present simultaneously
in only 20% of cases. Overall, symptoms in the form of pains, vaginal bleeding, and
rapid tumor growth largely correspond to those encountered outside of pregnancy.

Clinical diagnosis of uterine sarcomas in pregnant women is inevitably compli-
cated. In 20% of cases, uterine sarcomas are first thought to be LM. In the aforemen-
tioned review (54), in total, 42.5% of all genital sarcomas were not initially suspected
to be malignancies, and 22.5% were incidental diagnoses. In 20% of cases, sarcomas
were only diagnosed during cesarean sections, and the suspected diagnosis was in
fact reached via sonography in only 1 of 15 cases (54). The greatest diagnostic problem
is that LMhave a prevalence of around 10% in pregnant women (43). During gestation
71.4%of ordinary LMalso exhibit significant growth, though said growth ismore rapid
in the first trimester (18). Myxoid LM, a type of neoplasm that predominantly arises
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in connection with pregnancy anyway, have also been observed to exhibit particu-
larly rapid growth during gestation (37). Therefore, “rapidly growing myomas” dur-
ing pregnancy are only exceptionally in fact uterine sarcomas (54). To be certain, LM
discovered during pregnancy should be quickly examined via vaginal and/or transab-
dominal sonography. If the cumulative context of anamnesis, current clinical findings
and symptoms plus suspicious sonographic findings suggests the presence of amalig-
nantmesenchymal tumor, performingDoppler sonographyalongwith ameasurement
of the RI is indicated. Doing so helps to more precisely assess whether a lesion is po-
tentially LMS or LG-ESS (26). Patients should undergo an MRI when there is doubt.
However, for LMS, MRI alone has a positive predictive value of only around 83% (27).
In summary, during pregnancy, both LMS and ESS exhibit largely the same character-
istics in terms of clinical presentation and imaging diagnostics as they do outside of
gestation (cf. flowchart in Vol. 1, Chapter 6).

It is unclear whether performing transcervical punch biopsy (analogous to the
soft tissue tumors) is adequate or sensible. On the one hand, the informative value
and significance of a punch biopsy, and the results such practice will yield, is strongly
limited for both LMS and LG-ESS (cf. Chapters 2 and 6, Vol. 1). On the other hand,
the question whether this method could potentially cause intraperitoneal tumor cell
dissemination remainsunresolved. Thepotential risks associatedwith intraperitoneal
needle or punch biopsies are discussed inmore detail in Chapters 2 and 6 in Volume 1.
Performing a transcervical punch biopsy can be considered in exceptional cases, if
such a procedure is even technically feasible.

Determining whether smooth muscle tumors in pregnant women are malignant
or benign is already significantly exacerbated by the fact that cellularity is high and
mitotic activity is elevated in the gestational context, and that necroses can also po-
tentially be present in regular LM. Suchfindings are an expression of the elevated level
of progesterone production. Whether a smooth muscle tumor should be classified as
STUMP or as LMS is a particularly difficult decision to make in cases in which the
number of mitoses is right at the threshold between these two entities, the TCN are
minimal, or questionable necroses are present. See Chapters 1 and 2 in Vol. 1 for more
detail.

The greatest differential diagnostic challenge during pregnancy is myoma degen-
eration, which presents with lower abdominal pains, rapid growth and suspicious
results from multiple consecutive sonographic examinations.

Pregnant patients with uterine sarcomas have a mean and median survival of 2.5
and 1.5 years, respectively. These comparably unfavorable survival data are not least
the result of relatively short periods of follow-up (average of 2.8 years) as well as the
fact that two patients were lost within one year. Since the three patients who died
had advanced/metastasized disease at the time of initial presentation, it cannot be
concluded that pregnancy impacts negatively on prognosis for patients with uterine
sarcomas. This is true especially für LG-ESS.
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In a literature review (54), pregnant women with extrauterine-genital and ab-
dominopelvic intra- and retroperitoneal sarcomas were aged between 17 and 41 years.
Of all sarcomas detected in pregnant women 27.5% were retroperitoneal. Analogous
to the uterine variants of sarcoma, any mass that is palpable in the genital region
during pregnancy must be assumed to be extrauterine sarcoma, even though their
incidence during gestation is so low. Extrauterine-genital sarcomas are usually not
independent tumor variants specific to the affected organ, but rather constitute STS
that are “merely” localized there. Data pertaining to tubal sarcomas are practically
nonexistent. A case of tubal sarcoma with dramatic intrapartum hemorrhage was
described more than 50 years ago (65). At the time, histological diagnoses were not
immunohistochemically substantiated. Looking back, the diagnosis seems barely
believable.

Of the vulvar sarcomas observed in the literature to date, 5 were LMS, 2 were ep-
ithelioid sarcomas, 1 was undifferentiated sarcoma, 1 was botryoid sarcoma and 1 was
RMS. Patient age ranged from 19 to 41 years. The distribution of the different entities
roughly corresponds to the distribution in nonpregnant women (5). Tumor diameter
ranged from 2.5 to 10 cm (mean: 6 cm). Only 2 patients reported pains. Most of the
reported vulvar tumors were primarily identified as such due to suspicious growth,
two were initially thought to be Bartholin’s cysts. Similar to the uterine variants, the
majority of vulvar sarcomas are incidental findings exclusively made in the first or
third trimester. Four out of 10 patients had distant metastatic disease at the time of
initial diagnosis, and these are the only women who were lost during follow-up. Only
one sarcoma was diagnosed postpartum, while 5 sarcomas were surgically removed
after delivery. It cannot be concluded from the data whether vulvar sarcomas have
any influence on fertility and pregnancy, nor whether gravidity has an unfavorable
influence on prognosis.

In pregnant patients, retroperitoneal sarcomas are usually discovered inciden-
tally during cesarean sections, because of rapid growth or because patients present
with symptoms likepain and sensations of distention (35, 54). In somecases, retroperi-
toneal sarcomasbecomeevident becauseofweight lossduringpregnancy.Myxoidand
pleomorphic LS are the most common retroperitoneal tumors during pregnancy, fol-
lowedby LMS. Premature birth is themost important complication, arising in 13.3%of
uterine and 18.2%of retroperitoneal sarcomas. The ample amount of space that the tu-
mor comes to require is deemed the principal cause for such complications – retroperi-
toneal sarcomas are known to reach sizes of up to 25 cm in pregnant women. Only
12.5% of the children born to term exhibited intrauterine growth retardation. Vaginal
births and births via cesarean sections accounted for equal shares (50% each).

Diagnostics and therapy are largely guided by the principles that apply to uterine
sarcomas and STS.

The survival rates among pregnant women with uterine sarcomas and those with
extrauterine sarcomas do not differ. Median and mean survival are 3.3 and 2.5 years,
respectively, for all genital and pelvic retroperitoneal localizations and histological
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entities; the 2-, 3- and 5-year cumulative survival rates are 60%, 38%and 17%, respec-
tively (54). Chemotherapy and/or radiation therapy were almost exclusively reserved
for patients who already presented with metastatic disease at the time of primary di-
agnosis.

Resection should be performed in any case of a malignant tumor in which it is
suitably localized and resection is technically possible during pregnancy. Otherwise,
therapeutic decisions should bemade on an interdisciplinary basis, taking the respec-
tive neoplasms’ prognosis and gestational age into account. Neoadjuvant CHT could
be a sensible alternative when patients desire to preserve their fertility. Alternatively,
terminating the pregnancy or adopting an observant approach would have to be con-
sidered.

Uterine, extrauterine-genital and pelvic-retroperitoneal sarcomas rarely occur during pregnancy.
They are usually incidental findings, and are often initially assumed to be leiomyoma when local-
ized in the genital region. Leiomyosarcomas and low-grade endometrial stromal sarcomas are the
most common types of sarcomas to arise in the uterus during gestation.

The symptoms and clinical findings presented by uterine sarcomas during pregnancy largely
correspond to those of respective sarcomas outside of gestation. Ample use should be made of
MRI andDoppler sonographywhenever there are suspicious or abnormal findings. For extrauterine
sarcomas, surgery is generally both indicatedandpossiblewithout needing to terminate gestation.
The prognosis for pregnant women with intrauterine and extrauterine sarcomas does not appear
to differ from that for nonpregnant women with the same neoplasms.

8.2 Disseminated (diffuse) peritoneal leiomyomatosis

In principle, one must differentiate between pregnancy and hormone-associated
DPLM on the one hand, and metastasized DPLM on the other. In around half of
all observed cases, DPLM is incidentally diagnosed either during or shortly after
gestation. All the available data do suggest that disease occurs de novo or recurs
during the respective pregnancy (see pathogenesis of DPLM, Vol. 1, Chapter 1). DPLM
apparently only develops during the second half of gravidity and can also affect
younger women (78). DPLM in these cases are virtually always pregnancy/hormone-
associated. If not accompanied by uterine LM, DPLM has no impact on fertility and
generally has no influence on the course of pregnancy and the development of the
fetus. The corresponding nodules can grow dramatically as pregnancy progresses, a
course that cannot even be halted by extensive tumor-reductive surgery in some cases.
Another study reports a case in which a parasitic LM, that had developed after the
patient had undergonemorcellation, exhibited rapid growth during pregnancy (82). It
is not clear whether gestation has any role to play in the development of metastasized
DPLM. Whether a DPLM is pregnancy-associated, or constitutes metastasized DPLM
incidentally diagnosed upon conservative surgery performed under the indication of
LM, is determined by the further course. While the former generally spontaneously
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regresses after pregnancy, the latter does not or continues to progress (cf. Chapter 1,
Vol. 1).

While most DPLM are asymptomatic, they can sometimes cause ambiguous ab-
dominal complaints that in turn can affect a pregnancy. In extremely rare cases, DPLM
can complicate gestation by causing an acute abdomen together with elevated CRP
values and a leukocytosis (78).

Treating gestation-associatedDPLM that are incidentally discovered, e.g. during a
cesarean section, is not necessary. Themasses and symptoms virtually always regress
after delivery, even when courses have been dramatic during gestation. Some of the
present masses should be R0 resected in order to histologically secure the diagnosis.
Larger or grossly suspicious lesions should likewise be surgically removed leaving R0
resection margins so as to rule out STUMP or LMS. If resection during pregnancy is
indicated due to mechanical, technical or other reasons, only those masses should be
removed onwhich the indication for surgery is based. Otherwise, asymptomaticDPLM
incidentally diagnosed during gestation can be subjected to observation to term.

For women who have already presented with a coincidence of pregnancy and
DPLM in thepast, itmust be assumed that theDPLMwill recur if theybecomepregnant
again. There are no known prophylactic measures.

A case has been reported inwhich aDPLMdeveloped andwas subsequently surgi-
cally treated outside of gestation. The patient later conceived via in vitro fertilization
and delivered a healthy child via cesarean section (16). Another study recounts two
cases in which women with pre-existing, thus metastasized DPLM successfully deliv-
ered after in vitro fertilization (80).

Pregnancy-associated disseminated peritoneal leiomyomatosis only develops during gestation. It
hasnoapparent impact on fertility or on the course of thepregnancy, andusually regresses sponta-
neously after gestation. Growth during gestation can cause abdominal complaints. Asymptomatic
cases require no therapeutic treatment. Patients who become pregnant again need to reckon with
recurrences, there are no known prophylactic measures. To be certain, large and macroscopically
suspicious individual lesions should be R0 resected and subjected to histological analysis. It is
not known whether metastasized peritoneal leiomyomatosis has an influence on reproduction or
exhibits noticeable growth during pregnancy.

8.3 Intravenous (intravascular) leiomyomatosis

Up to the year 2000, there had been at total of 35 cases in which this rare disease
coincided with pregnancy (47). This incidence allows the assumption that the impact
of IVLM on patient’s fertility is at least not greater than that associated with regu-
lar LM. In one case, an IVLM resected during gestation revealed pronounced edema
and hemorrhages, but only very few mitoses (55). IVLM are very likely to grow and
expand during pregnancy. Analogous to uterine LM, strong intrauterine and para-
uterine intravenous growth can causemiscarriage. Progressive intracardiac extension
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into the large veins can induceor amplify cardiopulmonary complaints (47).Unilateral
“thick legs” are also suspicious. In the latter case, for certainty, the possible presence
of thrombosis needs to be ruled out. Abdominal MRI is, therefore, indicated in un-
clear or ambiguous cases. Resecting the lesions during pregnancy is indicated when
symptoms are severe or threatening. Depending on the patient’s desire to bear a child
and on gestational age, one can resort to “merely” removing the IVLM from the large
veins in a palliative approach, and schedule hysterectomy for after pregnancy (52).
Definitive surgery can be performed on the date of delivery or during a cesarean sec-
tion when the child is viable (cf. Vol. 1, Chapter 1). No literature is currently available
on this matter.

The impact of intravenous (intravascular) leiomyomatosis on patient fertility is apparently no
greater than that associated with regular leiomyoma. Cardiopulmonary complaints can complicate
gestation. In these cases, the tumor must be bilaterally or unilaterally resected, depending on the
age of pregnancy.

8.4 Benign metastasizing leiomyomas

MLMdonot have any influence on fertility and gestation per se. However, the presence
of large pulmonary masses will likely cause respiratory problems with increasing ges-
tational age. An interesting case has been reported of a pregnant womanwith a uterus
myomatosus who underwent a cesarean section due to severe pre-eclampsia. Surgery
revealed numerous myomas with wide open veins. The patient developed dramatic
pulmonary symptoms immediately after the operation, and imaging revealed an ex-
tensiveMLM in the lung. Symptomsdiminishedunder 150mgMPAdaily, but therewas
no remission. GnRH analogues were given after one week, and upon general recovery
the patient underwent HEwith BSO.While this treatment approach served to alleviate
the symptoms, the combination of HT and BSO did not achieve a remission of the pul-
monary lesions (56). In this case, the operation obviously must have caused dramatic
hematogenous dissemination of leiomyomatous materials. Since HT achieved no ob-
jective remission in the pulmonary lesions, it cannot be ruled out that the symptoms
might have regressed spontaneously, and that they might have in fact been associ-
ated with the pre-eclampsia. There has also been an interesting case of spontaneous
remission during gestation (31).

Benignmetastasizing leiomyomas generally have no impact or influence on fertility and gestation.
However, pulmonary complications can result from tumor growth and should be reckoned with.
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8.5 Leiomyoma and its variants

In principle, it can be assumed that the different variants of LM affect and influence
fertility and gestation to the samedegree as regular LM. Rapid growthneeds to be reck-
oned with during pregnancy due to the changes in blood circulation and the elevated
levels of progesterone exposure that occur during gestation in LM. ALM are known to
cause pain during pregnancy, though to date, this feature has only been observed in
patients with extragenital-extrapelvic ALM (28). ALM can potentially rupture during
pregnancy, and the resulting bleeding can quickly become life-threatening. The possi-
bility of rupture must be considered whenever patients with known ALM present with
an acute abdomen. Myxoid LM are often encountered in connection with gestation,
and usually exhibit rapid growth when the two coincide (37).

The main problem with this family of neoplasms is that they are virtually always
diagnosed as such postoperatively. Imaging diagnostic procedures like sonography
and/or MRI cannot serve to reliably discern them from sarcomas during pregnancy.
However,when there is clinical doubt,MRI in combinationwith an assessment of LDH
values can be helpful in assessing whether a lesion is malignant or benign (cf. Vol. 1,
Chapters 1, 2 and 6).

Due to themitogenic effect of progesterone, mitotically active LM are often associ-
ated with a pregnancy or an otherwise caused exposure to progestins (15). Progestins
are also capable of provoking changes in myxoid LM. The gestation-associated eleva-
tion in MI levels found in variants of LM (CLM, mitotically active, epithelioid, myxoid,
apoplectic LM and LM with bizarre nuclei) resected during pregnancy or during a
cesarean section, make differentiation from an LMS or a STUMP considerably more
difficult.

Pregnancy apparently has no influence on the prognosis for the different LM vari-
ants. No recurrences were found in three women who had undergone ME on bizarre
LM andwho subsequently conceived and delivered, two via spontaneous delivery and
one via elective cesarean section (50, 81). In one case, no residual disease was found
in a patient who successfully delivered a child via cesarean section after resection of
a superficial cotyledonoid LM (67). A further publication reports an account in which
a superficial cotyledonoid LM was resected in the 14th week of gestation. The uterus
was found to be tumor-free during cesarean section performed to term (53).

ME is a possible option for patients with variants of LM who urgently wish to
preserve their fertility (7, 68). However, due to the special growth pattern that cotyle-
donoid LM exhibit, recurrence must be reckoned with when conservative surgery is
opted for and R1 resection margins are achieved. CLM, in particular such with chro-
mosomal p1 deletions, and LM with diffuse p16 and p53 expression must be treated
analogous to STUMP (cf. Vol. 1, Chapter 1). Likewise, tumor injury/perforationandR1/2
resections should be avoided.
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Thedifferent variants of leiomyomadonot differ from regular Leiomyoma in termsof their influence
on fertility and pregnancy. They can, however, grow rapidly and become painful. MRI in combi-
nation with LDH value measurement can be helpful when there are clinical doubts regarding the
aggressiveness of the tumor. Pregnancy has no influence onprognosis for this groupof neoplasms.

Histologically differentiating STUMP or leiomyosarcoma from leiomyoma resected during preg-
nancy, and especially from its variants, can be challenging. Uterus-sparing surgery is possible
when patients wish to preserve their fertility, as long as the tumor is not injured or perforated.

8.6 Smooth muscle tumors of uncertain malignant potential

The STUMP tumor family is discussed at length in the chapter on smooth muscle tu-
mors, their variants and smooth muscle tumors with uncertain malignant potential
(Vol. 1, Chapter 1). Such tumors usually only come to be discussed in the context of
fertility and gestationwhen they are discovered incidentally after patients haveunder-
gone conservative surgery under the indication of LM inorder to preserve their fertility.
STUMP do not appear to have a noticeable influence on pregnancy or fertility, regard-
less of whether they remain in situ or if they have been treated with organ-sparing
surgery. There are reports of cases in which STUMP patients had multiple pregnan-
cies after having undergone one or even two TE (13, 50). STUMP and regular LM are
very similar in terms of their clinical behavior, localization and growth, making it rea-
sonable to expect that they will have largely the same effects on gestation and fertility.

Determining whether smooth muscle tumors in pregnant patients are malignant
or benign is exacerbated by the fact that even regular LM can exhibit high cellular-
ity, elevated MI, necroses and myxoid change in the context of gestation. Moreover,
deciding whether a smooth muscle tumor still constitutes a STUMP or whether it
should already be classified as LMS is particularly difficult when the MI is near the
threshold/cut-off point and the type of necrosis is unclear. Please refer to the chapter
on STUMP for more detailed information (Vol. 1, Chapter 1). In this regard, in one
case study (92), a tumor was detected and extirpated during a cesarean section. The
lesion was classified as LMS, and the case took a positive course. However, critical
assessment of the case suggests that the tumor was in fact a STUMP.

While there are reports of pregnancies that took a successful course (13, 50), com-
plications can still arise and courses can be unusual. In one case of a woman with
coinciding gestation and STUMP, pregnancy had to be ended via preterm birth, prob-
ably due to a chorioamnionitis (14). There are also accounts of rapid tumor growth
during pregnancy (50). In one DKSM consultancy case, an LM that had already been
suspicious in sonography increased 3-fold in surface from 1 year before pregnancy to
the 36thweekof gestation, and 7-fold by the timepregnancy ended (41). The tumorhad
a diameter of 7 cm and was resected during a cesarean section after an otherwise un-
eventful pregnancy. The tumor constituted a labor obstruction. Histological analysis
revealed only minimal TCN, 5M/10HPF and focally disseminated significant cellular
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atypia. The tumorwas classified as a STUMP in the gestational context, thoughoutside
of that context it would more likely have been classified as an LMS (Fig. 8.6.1 (A)–(C)).
What was noticeable about this tumor was that it was negative for ER but had strong
PGR expression. Its rapid growth was most likely progesterone associated, not least
because progesterone is said to influence LM growth (34, 40).

(B) (C)(A)

Fig. 8.6.1: (A) STUMP that had grown rapidly during pregnancy, macroscopic findings; (B) described
tumor cell necroses were clearly discernible under the microscope, but did not fulfill the criteria
necessary to be classified as tumor cell necroses in leiomyosarcoma; (C) the microscopic features
exemplified in (B), together with significant atypia and ample mitotic activity, create a histological
picture strongly reminiscent of LMS. Follow-up is still ongoing, but the patient did not relapse within
the first year.

In principle, patients who wish to preserve their fertility can undergo organ-sparing
surgery (13, 50). However, they must be informed, not only that it is not uncommon
for STUMP to recur after conservative surgical procedures, but also that they can recur
as LMS (for details see Vol. 1, Chapter 1). Therefore, indications for organ-preserving
surgical procedures need to be based on strict criteria, and patients must be unequiv-
ocally informed of the increased risk of recurrence.

A case has been reported in which a patient became pregnant following removal
of a STUMP via TE. At the time of the later cesarean section, a large uterine fibroid
was again present. The patient underwent HE one year later, revealing numerous
LM, but no STUMP (13). One literature review (13) also covered cases of women with
STUMP who underwent TE, followed by successful pregnancy and birth of a living
child. Among them, not one recurrence or de novo STUMP was observed. The same
applies to the two cases in said review in which TE was performed during gestation.

While the courses witnessed after having performed TE on STUMP have thus far
been promising ones, the goal should nonetheless be to become pregnant as shortly
after surgery as possible. THE should thenbeundergone as soonas thepatient’s desire
to have children has been satisfied. Where the desire to have children is not “acute”,
follow-up LSC should be performed within 3–6mo (see Vol. 1, Chapters 1 and 6) (60,
74). There are no known prophylactic measures for preventing relapse.

LM and STUMP can also arise in the region of the vulva, vagina and ovaries during
gestation. The myxoid variants, in particular, exhibit rapid growth during pregnancy
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(58, 83). Overall, it is typical for vulvar LM and STUMP in pregnant women to exhibit
extensive myxoid differentiation, while significant cellular atypia and an elevated MI
are not found to be present (83).

Morcellation is associatedwith potentially elevated risks of recurrence andmetas-
tasis, and should thus never be opted for in any form in STUMP patients. The main
problem in this regard is that STUMP are usually incidentally diagnosed as such post-
surgery, and that lesions could in fact also be LMS. Analogous to the uterine neo-
plasms, DD are exacerbated by the fact that the MI is often elevated in smooth muscle
tumors during gestation. MRI and color Doppler sonography should be performed
when diagnosis is uncertain. Transcervical punch biopsy can be considered if diag-
nostic uncertainty persists and the intervention is technically feasible (cf. Vol. 1, Chap-
ters 2 and 6). The challenges and pitfalls pertaining to punch biopsy are referred to in
the chapters on STUMP, LMS and prevention of inadequate surgery (Vol. 1, Chapters 1,
2 and 6).

R0 resection is sufficient for vulvar and vaginal LM and STUMP, and can be per-
formed during pregnancy. Follow-up treatment is not necessary.

Ovarian smooth muscle tumors in pregnant women usually also present with
rapid growth, high cellularity, elevated mitotic activity and extensive hyaline necro-
sis. Consequently, diagnostically differentiating between LM and STUMP in pregnant
patients can be challenging.

STUMP apparently have no influence or impact on fertility or gestation per se. It is highly unlikely
that pregnancy will impact negatively on patient prognosis, but it does make discerning STUMP
from regular leiomyoma and leiomyosarcoma considerably more difficult. Undergoing organ-
sparing surgery is associated with an increased risk of recurrence, but is an option for patients
who still desire to have children, so long as they are comprehensively informed. Patients should
come in for endoscopic follow-up with 3–6 months of conservative surgery. Such patients should
seek to become pregnant without undue delay. Total hysterectomy should be performed as soon
as possible once the patient’s desire to have children has been fulfilled.

8.7 Leiomyosarcoma

Womenwho develop an LMS at amore advanced age apparently do not suffer adverse
effects on their fertility. Accordingly, only about 11% of women with an LMS are nulli-
parous (1).When adjusted for patient age and stage of disease, the number of previous
pregnancies has no influence on prognosis for LMS patients (1). Even pre-existing and
recurrent LMS do not seem to have any bearing on fertility and the course of gestation
(36). The same applies to retroperitoneal LMS and LMS of other sites, for example the
vagina and the vulva (6, 19, 85).

Uterine and extrauterine LMS can produce HCG and thus generate the wrong im-
pression that the patient is pregnant (46).
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It has not yet been clarified whether or not gestation has an influence on LMS
in terms of growth and prognosis. Since LMS are largely HR positive, one could as-
sume that pregnancy would serve to accelerate growth of present LMS or facilitate the
recurrence of LMS that have been subjected to conservative surgery prior. After all,
progesterone does have a mitogenic effect on myogenic cells (40). However, PGR ex-
pression is typically only low or entirely absent in LMS (cf. Vol. 1, Chapter 2). The pos-
itive prognosis with which HR positive LMS as well as LMS in premenopausal women
are associated rather suggests that pregnancy is unlikely to stimulate disease.With the
exception of two observed patient deaths (54), there is at least no evidence to suggest
that pregnancy has an unfavorable impact on prognosis.

There are accounts of 9 coincidences of gestation and LMS, in 4 of which the preg-
nancy was carried out. In one case that took a fatal course, the recurrent tumor was
discovered during a cesarean section. All tumors had been R0 resected, i.e. the re-
section margins were microscopically disease-free. More closely studying the sources
(48, 68) reveals that the majority of these tumors had in fact been STUMP. These find-
ings must, therefore, be regarded critically and should not simply be taken at face
value.

If clinical examination and medical imaging reveal a justifiable suspicion of an
LMS in a pregnant patient, diagnostics can be expanded to include transcervical
punch or fine needle biopsies if technically feasible (cf. Vol. 1, Chapters 2 and 6).

Organ-sparing operations and intraoperative tumor injuries and/or perforations
significantly worsen the prognosis. Therefore, any form of conservative intervention
must be abstained from, even if the patient still desires to bear children. If such course
of action is opted for nonetheless, the patient must be unequivocally informed of the
elevated risk that such procedures are associated with in terms of DFS and OS. Endo-
scopic follow-up should occur within 3–6 months of such surgeries (60, 74). Patients
in these cases should seek to become pregnant as quickly as possible and definitive
surgery should be performed as soon as the patient has fulfilled her desire to have
children. Details pertaining to diagnostics and organ-sparing surgery are discussed
at length in the chapter on LMS (Vol. 1, Chapter 2). In general, when considering preg-
nancy, patientswhohaveundergone conservative operations shouldbear inmind that
LMS have an extraordinarily poor prognosis.

It is unclear whether the discovery of a uterine LMS during gestation mandatorily
requires that pregnancy be ended immediately, not least because OS does not depend
on whether a uterine LMS is diagnosed early or late. Given the very poor prognosis, if
the child is not yet viable, terminating pregnancy and simultaneously subjecting the
LMS to adequate surgical treatment should be given serious consideration. No expe-
riences or data have yet been published relating to the administration of neoadjuvant
CHT in the 2nd or 3rd gestational trimester. Neoadjuvant CHT generally achieves low
response rates in LMS and therefore constitutes a risk that is far from insignificant.

Pre-existing, even recurrent extrauterine LMSapparently haveno influence on fer-
tility and the course of pregnancy. The same applies to vaginal, vulvar and retroperi-
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toneal LMS. In general, extrauterine genital sarcomas can, however, develop into an
obstruction for labor. Vulvar LMS can also be extirpated during gestation. Meticulous
effort must be taken to achieve wide R0 resection margins so as to spare the patient
postoperative RT. In principle, vaginal LMS can also be subjected to surgery during
pregnancy, if their size makes such surgery technically possible. Otherwise, it must
be considered in each case individually whether pregnancy should be ended and the
tumor simultaneously resected (cf. Vol. 1, Chapter 2).

Only two accounts of vaginal LMS in pregnant women have been published. Di-
agnostics and therapy largely correspond to those of vaginal LMS in non-gestational
patients (6, 54).

On the basis of current knowledge, performing unilateral ovarectomy can suffice
in cases of patientswith unilateral ovarian LMSwhodesire to preserve their fertility. In
principle, the same applies to ovarectomies in cases of pregnant women. In any case,
the poor prognosis with which such tumors are associated must always be borne in
mind. LMS localized in the vulva have the most promising starting point. Details are
presented in the context of extrauterine LMS (cf. Vol. 1, Chapter 2).

Leiomyosarcoma apparently have no influence on fertility and gravidity. It is highly unlikely that
pregnancy will impact negatively on prognosis. Subjecting Leiomyosarcoma patients who wish to
bear children to organ-sparing surgery is associated with a poorer progression free interval and
poorer overall survival. The poor overall disease-specific prognosis already serves to contraindi-
cate conservative surgical interventions. When they are nonetheless opted for, patients must be
unequivocally and comprehensively informed of the risks involved. Laparoscopic follow-up should
be scheduled within three months of undergoing conservative surgery. Moreover, patients should
seek to become pregnant without considerable undue delay. Once the desire to bear children
has been fulfilled, total hysterectomy should be performed as quickly as possible. Pregnancies
in which the child would not be viable should be aborted and the tumor subjected to adequate
surgery.

8.8 Endometrial stromal nodules and uterine tumors
with sex cord-like elements type I and II
(ESTSCLE and UTROSCT)

The data situation is too weak to allow conclusions to be drawn in terms of whether
ESNaffect fertility or gestation. Notwithstanding, it can be assumed that ESNwill have
a similar influence to LM, as these two types of neoplasm have numerous features in
common in terms of clinical behavior, localization and growth.

Bearing in mind that ESN exhibit a strong expression of ER and PGR almost with-
out exception, it is at least thinkable that pregnancywill have an impact on the growth
of such tumors, or might promote transformation into an LG-ESS. Elevated mitotic
rates, constituting an expression of increased proliferation, have been reported dur-
ing pregnancy (38). However, ESN in nonpregnant women have also been described
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as having this feature. The observed decidualization of ESN is most likely effected by
gestation. In one case, sonography revealed a 5 cm large ESN situated at the interface
between the placenta and the decidua in the 28th week of pregnancy. At the time of
normal term delivery, the tumor was found to be embedded within the placenta (38).

Pregnant patients with ESN who urgently desire to bear the child and to preserve
their fertility can undergo organ-sparing surgery. More information to this end is pro-
vided in the chapter on ESN under surgical therapy (cf. Vol. 1, Chapter 3). Since diag-
nostically differentiating ESN from LG-ESS poses such a challenge, patients with ESN
should undergo laparoscopic follow-up within 3–6 months, if they have been sub-
jected to morcellation or conservative operations.

In one DKSM consultation case, a patient whose ESN had been extirpated became
pregnant soon after surgery. Pregnancy took an uneventful course and culminated
in the birth of a healthy child. Multiple peritoneal and uterine biopsies revealed no
findings suggestive of ESN or LG-ESS, even though the tumor – not known to be ESN at
the time of primary diagnosis – had been intraperitoneally punctured during primary
surgery (cf. Vol. 1, Chapter 3) (3).

Conservative surgery leaving R0 resection margins can be considered for patients
with uterine tumorswith sex cord-like elements (cf. Vol. 1, Chapter 3) whowish to bear
children (8, 9, 25, 30), but should only be opted for in exceptional cases. Since such
procedures are generally associated with an elevated risk of recurrence, they should
only be performed when the following criteria are fulfilled: not ESTSCLE, no LVI, no
distant metastasis, tumor < 10 cm (9).

In one case, a patient who underwent enucleation subsequently successfully car-
ried out a regular pregnancy, even though the tumor had pushing invasive margins
(30). In another case, apatientwasdiagnosedwith ametastasizedESTECLE in the 35th
week of gestation. The peritoneal masses were subjected to maximal cytoreductive
surgery during cesarean section. However, the patient had also developed pulmonary
metastases. Neither CHT using ifosfamide plus carboplatin, nor a combination of cy-
clophosphamide, vincristine, doxorubicin plus dacarbazine effected a remission. The
patient died 9mo after surgery (20).

Endometrial stromal nodules apparently have no influence on patient fertility. The situation cor-
responds to that of leiomyoma or endometrial stromal sarcomas in this context. Pregnancy could
promote their growth. Organ-sparing surgery is possible if patients desire to preserve fertility. Con-
servative procedures should not be performed on patients with uterine tumors with sex cord-like
elements due to the elevated risk of recurrence.

8.9 Low-grade endometrial stromal sarcoma

Fertility and gestation usually only really become an issue when an LG-ESS is inci-
dentally diagnosed in patients who desire to preserve their fertility and thus undergo
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conservative surgery under the indication of LM. Neither existing LG-ESS, nor those
that have been subjected to organ-sparing surgery, appear to have a noticeable influ-
ence on fertility or pregnancy (4, 17, 21, 42, 45, 59, 87, 90, 95). In one case, cesarean
section revealed a retroplacental LG-ESS within the decidua. The tumor had had no
impact on gestation (40). Since LG-ESS and LM share numerous commonalities in
terms of their clinical behavior, localization and growth (cf. Vol. 1, Chapter 4), it can
be expected that their influence and impact on gestation is also similar. No accounts
of transplacental passage of uterine sarcoma have yet been published (54).

The few available reports pertaining to the course of LG-ESS following pregnancy,
with and without prior surgical interventions, are contradictory and ambiguous. In
one case, a patient underwent conservative surgery and subsequent CHT on a tumor
classified at the time as high-grade ESS. Following treatment, she conceived natu-
rally and subsequently delivered a healthy child. The patient did not relapse within
the 5-year follow-up period (90). However, the histological findings and the evalua-
tion thereof were questionable overall. In another instance (17), a 16-year-old patient
with LG-ESS (pre-2014 nomenclature) underwent an organ-sparing resection. She con-
ceived after 8 years of adjuvant MGA therapy and carried out the pregnancy. Her fur-
ther course is not known. The presented microscopic findings do not serve to reliably
rule out whether the patient had in fact had primary ESN. A further publication re-
counts the case of a woman who conceived rapidly after hysteroscopic resection of an
LG-ESS, and who duly delivered her child. Extensive peritoneal recurrence was diag-
nosed in the immediate postpartum period and subsequently surgically resected. The
patientwas treatedwithAI upon removal of a further recurrence (42). In a similar case,
apatientwithLG-ESSopted for primary conservative surgerywith 16moof subsequent
progestin treatment. She subsequently conceived and gave birth to premature twins
via cesarean section in the 32ndweek of gestation. Postpartum follow-up revealed that
thepatient haddeveloped recurrences (70). A further case study reports a lethal course
within 4mo of having undergone a cesarean section with simultaneous resection of
an LG-ESS (87). A further publication recounts a case in which stage III LG-ESS was
revealed in a patient who presented with persistent postpartum bleeding (45).

Since LG-ESS are generally HR positive and respond well to palliative HT, in light
of the case studies at hand, it is justifiable to assume that pregnancy can accelerate
or induce growth in present LG-ESS or those that have been subjected to conservative
surgery prior.When technically feasible, transcervical punchbiopsy canbeperformed
during pregnancy, if a lesion’s clinical behavior and imaging diagnostic features cre-
ate a reasonable suspicion of LG-ESS. The problems and challenges associated with
this procedure are discussed in the chapters on LMS, LG-ESS and prevention of inad-
eqate surgery (cf. Vol. 1, Chapters 2, 4 and 6). Besides the possibility of terminating
pregnancy and performing an HE, LG-ESS can also first be enucleated. Since this pro-
cedure is associated with a very high risk of recurrence, it could be sensible to end
pregnancy via cesarean section once the child is viable, and to perform simultane-
ous definitive surgery. The lack of reliable data makes it imperative that the potential
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risks are precisely discussed with the patient beforehand. Due to the fact that tumors
subjected to conservative surgery have been observed to recur after pregnancy, to be
certain, administering postpartum progestin therapy should be given serious con-
sideration. Taken together, the available data do suggest that such course of action
should at least be considered.

Due to the aforementioned factors and to the fact that undergoing inadequate
surgery serves to shorten RFI considerably, conservative operations should not be
resorted to “merely” to fulfill the patient’s desire to preserve their fertility (cf. Vol. 1,
Chapter 4). On the other hand, effects on OS have yet to be observed. Therefore, de-
spite reports of several cases in which outcomes were favorable, conservative surgery
should only be considered exceptionally for LG-ESS patients, and only after they
have been comprehensibly informed of the potential risks involved (77). Resection
must reliably occur entirely in disease-free tissue (R0margins). Extensive LVI must be
deemed a contraindication. Likewise, conservative surgery is contraindicated if the
patient is already suffering other fertility disorders. Patients shouldundergo follow-up
LSCwithin 3–6mo of surgery before considering conception (74). Otherwise, one runs
the risk that recurrence could already (potentially avoidably) be present at the onset
of pregnancy. Since an R1 or RX situation must be presumed following conservative
surgery in many cases, administering immediately postoperative adjuvant HT with
progestins should be considered as a means for reducing the risk of recurrence. One
case report recounts positive experiences being made by administering postoperative
progestin therapy to a patient who underwent prior resection of an LG-ESS and later
became pregnant (21). The literature offers no usable information or recommenda-
tions in terms of what duration such adjuvant HT should be administered for in this
context, though a two-year timeframe seems appropriate. Giving patients adjuvant
HT is also in line with the current NCCN recommendations (57). However, it has yet to
be reliably proven that such therapy is effective in preventing pregnancy-associated
recurrence. One reported case exemplifies that following up conservative operations
with HT need not necessarily always be enough to protect patients from developing
recurrences during gestation (70). THE should be performed as soon as the patient
has fulfilled her desire to bear children (4).

Vulvar and vaginal LG-ESS should be surgically R0 resected while pregnancy is
still ongoing so as to prevent that the gestation context potentially accelerates tumor
growth. For LG-ESS in the ovary, performing an ovarectomy can be classified as ade-
quate surgery, also during pregnancy.

Low-grade endometrial stromal sarcomas apparently have no influence on fertility and/or gesta-
tion per se. Pregnancy will most likely influence the prognosis unfavorably. Organ-sparing surgery
opted for on grounds of a patient’s desire to preserve fertility is associated with a higher risk of
recurrence that is likely exacerbated by the pregnancy context. Endoscopic follow-up should oc-
cur within 3–6months of conservative surgery. It seems sensible to seriously consider undergoing
adjuvant hormone therapy prior to conceiving. Total hysterectomy should follow as soon as the pa-
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tient has fulfilled her desire to bear children. Whether undergoing temporary postpartum hormone
therapy, with a view to preventing recurrence, is sensible, has yet to be reliably proven, though it
should be at least considered.

8.10 High-grade endometrial stromal sarcomas
and undifferentiated uterine sarcomas

Virtually no data are available that relate to the influence of HG-ESS and UUS on
fertility and gestation, nor that concern the impact of pregnancy on these types of
neoplasms. This state of affairs is a consequence of both the generally low incidences
of such tumors and the fact that they predominantly arise in postmenopausal women.
UUSwere recently first included in the currentWHOClassification (62), but absolutely
no data are available on these neoplasms in the context of fertility and pregnancy. In
one case, an HG-ESS presented as an endocervical polyp in the 25th week of preg-
nancy. Pregnancy took an uneventful, regular course after resection. Gestation was
ended in the 34thweek of pregnancy via cesarean section combinedwithHE and LNE,
and culminated in the delivery of a healthy child (72).

One HG-ESS discovered in the 15th week of gestation already exhibited wide in-
traperitoneal spread (2). Pregnancy was terminated via TAH, and the patient died
within 6weeks.Whether or not the tumorhad in fact originated in theuterus, however,
remained unclear. HG-ESS can also be HR positive (44). In these cases, as for LG-ESS,
itmust be reckonedwith that pregnancywill have anunfavorable impact on the tumor
(in all of the aforementioned cases, the nomenclature prior to 2014 was used).

SinceHG-ESS andUUSare known to growvery rapidly, itmust be assumed that an
incurable conditionwill develop during pregnancy if intervention is not immediate. In
HG-ESS that are HR positive, pregnancy is even likely to stimulate tumor growth even
further. Against this backdrop, the sensible option is to end the pregnancywithout de-
lay, also via abortion or premature birth, whenever these tumors are diagnosed, and
to immediately undertake adequate surgery. While administering systemic (neoadju-
vant) therapyuntil the child is viablemight seem like a sensible option, due to thepoor
rates with which CHT achieves a response, and the fact that responses are only very
short, such course of action would constitute an unjustifiable risk. In a similar vein,
for HG-ESS and UUS, any form of uterus-sparing surgery is strongly contraindicated,
even when technically feasible. Overall, it appears unlikely that pregnancy per se has
an unfavorable influence on the prognosis for HR negative HG-ESS and UUS.

Barely any usable data are available pertaining to the relationship between fertility and gestation
on the one hand, and high-grade endometrial stromal sarcomas and undifferentiated uterine sar-
comas on the other. Due to the extremely poor prognosiswithwhich these neoplasms are generally
associated, pregnancy should be terminated by whatever means are appropriate in the individual
case, and the tumor should be subjected to adequate definitive surgery in the same sitting.
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8.11 Angiosarcoma

There is nothing in the literature about uterine, vulvar and vaginal ANS in the context
of fertility and gravidity. This is likely to be connected to the fact that uterine ANS
predominantly arise in postmenopausal women. In contrast, the majority of ovarian
ANS patients are premenopausal. However, barely any cases of ovarian ANS in preg-
nant women are known. In one case, a 28-year-old woman presented with ovarian
ANS and underwent unilateral ovarectomy. She relapsed within 15mo. The recurrent
tumor had infiltrated the pelvic colon, the rectum and the abdominal wall. The pa-
tient retained her uterus and remaining ovary by undergoing maximal cytoreductive
surgery and subsequent CHTusing doxorubicin and ifosfamide. After two years of hor-
monal contraception, the patient becamepregnant and later delivered a healthy child.
She suffered no further relapse (32). In a further case, CT revealed a pelvic mass in a
patient whowas threemonths pregnant andwho had undergone surgery on a primary
ANS of the mammary two years prior. Cesarean section in the 36th week of gestation,
in the course of which a healthy child was delivered, revealed a well-capsulated ANS
metastasis to the ovary. The ovary was resected, the uterus and the other adnexa were
preserved (86).

According to the literature, ANS in the ovaries as well as those in other organs
apparently have no influence on fertility or on the intrauterine development of the
child. There have been no accounts of metastasis to the placenta. The aforementioned
case (86) as well as accounts of ANS in other sites like the mammary, the skull and
the chest (23, 69, 71), are at least suggestive of the possibility that pregnancy can im-
pact negatively on the course of ANS, or can promote their growth. Given the fact that
ANS are generally already associated with a poor prognosis, patients should rather be
dissuaded from conceiving.

Angiosarcomas and pregnancy only rarely coincide. Such neoplasms have no apparent impact on
fertility or on the adequate development of unborn children. Gestation could possibly have an un-
favorable influence on the prognosis of angiosarcomas in all localizations.

8.12 Liposarcoma

It is not known whether or not uterine LS have any influence on fertility. Lipogenic
tumors are easy to recognize as such in sonography and MRI. Transcervical or fine
needle aspiration biopsy can be performed. The problems and challenges that can
arise in this context are described in the chapter on LS (Chapter 2).

Exceptionally, uterus-sparing tumor extirpation can be considered for patients
with uterine LS who wish to preserve their fertility. This decision ultimately depends
on the tumor’s degree of malignancy or its dedifferentiation. Such an approachwould
most likely be conceivable for well-differentiated LS, though there have been no re-
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ports of this type of neoplasmhaving arisen in theuterus to date. For all other variants,
conservative surgerymust be regarded as inadequate and thus contraindicated, due to
their strong potential for recurrence andmetastasis. In direct comparison, that poten-
tial is lower in dedifferentiated andmyxoid round cell LS, and highest in pleomorphic
LS (cf. Chapter 2). Even patients with well-differentiated LS must be insistently and
comprehensively informed of the high risk of recurrence.

Uterus-sparing operations must thus always be regarded critically, especially if it
cannot be guaranteed beyond doubt that the resectionmarginswill be disease-free. In
once DKSM consultancy case (41), a 23-year-old patient who underwent R0 resection
of a uterine dedifferentiated LS did not relapse during the 4-year follow-up period.
Analogous to the other types of uterine sarcoma, an endoscopic follow-up examina-
tion should be considered within 3–6months. Uterine sonography should likewise be
regarded as an essential element of oncologic follow-up.

Within the group of LS, retroperitoneal LS appear to coincidemost frequentlywith
pregnancy. Upuntil 2014, the literature provided accounts of 67 pregnancies that coin-
cided with retroperitoneal LS (35, 49, 61, 66, 84, 88). Even entirely resected, extremely
large pelvic-retroperitoneal LS do not appear to have any impact on gestation or fertil-
ity (49, 79). In one case inwhich a huge dedifferentiated LSwas discovered at 29weeks
gestation, the patient had previously already had five miscarriages (61). In a case in-
volving a pregnant patient with simultaneous pleomorphic LS, fetal development was
normal, though delivery was premature (84). It appears unlikely that premature de-
livery stood in connection to the LS. Roughly 25% of the 67 cases of LS described in
the literature significantly progressed either during or immediately after gestation and
took a lethal course. Those cases included patients who were operated on either be-
fore, during or after pregnancy. CHT and/or RT failed to impact on the further course.
In one case, a well-differentiated (low-grade) purely myxoid LS was radically excised
from a pregnant patient at 36 weeks’ gestation at the time of cesarean delivery. The
resection margins were not disease-free (not R0), and the tumor recurred as a poorly
differentiated (high-grade) myxoid/round cell LS. The patient eventually died of the
disease. Pregnancy might possibly have an unfavorable influence on LS in terms of
prognosis.

Overall, completely resecting retroperitoneal LS while gestation is still ongoing
seems to be a sensible option (65). In one case, a pleomorphic LS in a pregnant pa-
tient was wrongly classified as pedunculated myoma (84). Despite CHT, the case took
a dramatic further course. In cases of well-differentiated LS, definitive surgery can be
performed during cesarean section once the child’s lungs have matured (88).

MRI (see also imaging, Chapter 2) and FDG-PET-CT are highly reliable means for
verifying/securing a diagnosis of well-differentiated LS (75). Notwithstanding, the di-
agnosis should be confirmed via punch biopsy. On the basis of what is known today,
subject to strict indication criteria, FDG-PET-CT can be performed as of the second
trimester (93, 94). Overall, LS do not appear to impact negatively on the child’s devel-
opment in any way.
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It is not knownwhether uterine liposarcomas have any influence on fertility and pregnancy. Arising
space constraints could necessitate or facilitate a premature delivery. Uterus-sparing operations,
as means of fertility preservation, should only be performed upon highly critical consideration.
Where possible, extrauterine LS should be surgically excised leaving clean R0 resection margins
while the patient is still pregnant. Until further data are available, patients whose uterine, gen-
ital or retroperitoneal tumors have been resected, but without achieving R0 resection margins,
should rather be dissuaded from becoming pregnant. The question whether gestation has a nega-
tive impact on the prognosis for liposarcomas remains an open one, but it might possibly have an
unfavorable influence.

8.13 Rhabdomyosarcoma

Only four cases of RMS coinciding with gestation have been reported. Patients were
aged between 18 and 29 years (54). One patient with botryoid RMS was lost within
12 months. In the remaining three cases, follow-up lasted for 12–54 months. Embry-
onal/botryoid RMS generally have a relatively promising prognosis (cf. Chapter 3).
The tumors were all localized in the upper two-thirds of the vagina, were discovered
incidentally during obstetric examination, and were primarily recognized and diag-
nosed as such. Patients became symptomatic with bleeding during the last third of
gestation. Three RMS patients were operated on during the third trimester and two
underwent surgery postpartum. In one case, considerable tumor growth made a ce-
sarean section necessary. One patient received CHT, another underwent both CHT
and additional ERT. The majority of the sources covered in the corresponding liter-
ature review (54) are more than 20 years old.

Overall, the RMS did not appear to have had any impact on patient fertility or
gestation (54). A recent publication recounts a case in which a large retroperitoneal
spindle cell ERMSwas incidentally discovered immediately after spontaneous vaginal
delivery of a healthy child (91). The tumor had had no discernible influence on the
pregnancy.

ERMSusually clinically present as polypoid tumors growing into the vagina. Diag-
nosis is usually reached via biopsy. No cases of primary metastatic disease have been
reported, most likely because ERMS generally have a rather favorable prognosis. The
reviewat hand, aswell as another case study, yieldednofindingswhichwould suggest
that pregnancy has an unfavorable influence of the prognosis of patients with ERMS
andARMS (54, 76, 91). RMS fall within the domains of pediatric oncology and hemato-
oncology. Such neoplasms generally require a multimodal therapeutic strategy that
needs to be interdisciplinarily discussed among representatives from the correspond-
ing disciplines as well as radiologists. The same applies to RMS that coincide with
gestation. Nowadays, multimodal therapeutic models achieve cure rates of over 90%.
A case has recently been reported inwhich a pregnant patient (27thweek of gestation)
with extrauterine ARMS was successfully treated with CHT. Treatment had no appar-
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ent influence on the fetus (76). A healthy child was delivered by cesarean section, and
the mother did not relapse within the 2-year follow-up period.

Coincidences of genital rhabdomyosarcoma and pregnancy are the exception. Rhabdomyosarco-
mas do not have a negative impact on fertility or fetal development. Pregnancy has no apparent
influence on the prognosis for this neoplasm.

8.14 PEComa

No cases have yet been observed in which pregnancy and PEComa coincided. Accord-
ingly, it is unclear whether pregnancy impacts negatively on the clinical course or
prognosis of such tumors. Women who develop a PEComa later do not appear to suf-
fer any limitations or detrimental effects in terms of their fertility. It is also unknown
whether PEComas are epidemiologically associated with prior pregnancies. It is not
uncommon for benign, semi-malignant and malignant PEComas to occur in children
and women under the age of 30, i.e. in girls and women who potentially still have a
desire to bear children (11, 15, 63, 89). In terms of conservative surgery, the same rules
apply as for STUMP and LMS. Reference can be made to the chapter on PEComas (cf.
Chapter 4) in this regard. It is also unknown whether pregnancy impacts negatively
on the prognosis for PEComas that have been subjected to conservative surgery prior
to gestation.

No publications have yet been devoted to the issue of fertility/gestation and PEComas. Regarding
conservative operations and the desire to preserve fertility, reference can bemade to the data and
information pertaining to leiomyosarcoma and STUMP.

8.15 Adenofibroma

In one case in which a patient had had a positive pregnancy test, a cystic tubal tumor
containing embryo-like solid components was mistaken for a tubal pregnancy. Salp-
ingectomy revealed the solid mass to be AF. The embryo was later found in the uterus,
and pregnancy culminated in the birth of a healthy child (24).

Literature covering possible associations between adenofibromas and gestation is virtually non-
existent.
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8.16 Adenosarcoma

Due to a lack of data, it is not known whether AS that have been treated with conser-
vative surgery prior to gestation have any influence on fertility, or whether pregnancy
has a negative impact on the prognosis of such tumors. Given that AS and stromal
sarcomas exhibit largely identical behavior (73), reference can be made to the uterine
stromal sarcomas in the context of these issues as well. In particular, the data and
information pertaining to LG-ESS can also be largely applied to AS without OS, and
with positive HR.

Local excision can be an option for patients with favorably localized AS without
SO, who urgently desire fertility-preserving treatment (29, 51). Resection must leave
disease-free (R0) margins. No recurrences were observed in one patient who under-
went curettage and two patients who underwent SHE (7). Among 8 adolescents with
cervical AS who underwent organ-sparing surgery, 5 developed recurrences (12, 22).
Pedunculated tumors confined to the endometrium are best suited for a conservative
surgical strategy, assuming R0 resection margins are achieved in the process (29). In
general, organ-sparing surgical interventions must nonetheless be classified as inad-
equate operations, not least because (analogous to LG-ESS) leaving the ovaries in situ
in patients with HR positive AS can potentially foster recurrence. Among the cases
covered in one publication, retaining the adnexa was not associated with recurrence
during the follow-up period (51). Long-term data have yet to be published, however.
Patients in this context need to be comprehensively informed of the generally elevated
risk of recurrence that arises when sarcomas are treated conservatively. Furthermore,
it is particularly important that patients in these cases undergo accurate follow-up
examinations using sonography and MRI, when necessary. Analogous to the other
uterine sarcomas, patients should undergo follow-up LSC within 3 to 6 months of
conservative surgery (cf. Chapter 6 andVol. 1, Chapter 4). The very poor prognosis gen-
erally associated with AS with SO forbids any and all forms of conservative surgery.
Pregnancy-related data have not been published to date.

No data are available that pertain to the influence of AS that have been subjected to conserva-
tive surgical therapy prior to gestation on fertility. Nor can any reliable statements be made as to
whether gestation impacts negatively on the prognosis for such tumors. Regarding organ-sparing
operations and the desire to preserve fertility, reference can be made to the stromal sarcomas.

8.17 Carcinosarcoma

Analogous to EC, in some cases, UCShave been found to be associatedwith nulliparity
(33). According to one publication, nulliparous women more frequently present with
advanced CS at the time of primary diagnosis (1), while in another study, parity did not
influence overall survival (10). There have been no publications over the last 50 years
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that describe the simultaneous occurrence of gestation and UCS, most likely because
such tumors predominantly arise in postmenopausal women. If a CS is diagnosed at
an early age of gestation, the very poor overall prognosis withwhich CS are associated
serves as anurgent indication for terminating thepregnancy andperformingdefinitive
surgery. This generally applies to all genital CS.

No accounts of carcinosarcomas in pregnant patients have yet been described in the literature.
When carcinosarcoma and gestation do coincide, treatment must be administered swiftly and con-
sistently.
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