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Abstract

Background: Uterine embryonal rhabdomyosarcoma (UERMS) in adult women is a very rare malignant entity. The study aim was to report a
case of adult uERMS and to discuss the implications of histopathological diagnosis on the treatment and prognosis. Case presentation: We
present here the clinicopathological features of a uERMS case in an adult woman. The study has been approved by the institutional Ethics
Committee and an informed consent has been obtained (IJB/CE3005). A 45-year-old woman presented to her gynecologist with intermenstrual
bleedings and polypoid cervical mass (initially interpreted as benign polyp). A second biopsy was sent to our Department of Pathology at the
Jules Bordet Institute, Brussels, Belgium for revision and was reinterpreted as botryoid-type UERMS. The patient underwent a total hysterectomy.
The final pathology confirms a 3 cm cervical ERMS, and a simple surveillance was decided by our multidisciplinary team. Six months later,
pelvic magnetic resonance imaging control showed a recurrence in the right pelvic lymph nodes. Multi-drug chemotherapy and radiotherapy
were done before surgical resection. Pathological examination of the resected pelvic mass confirmed UERMS recurrence of 60 mm, with large
zones of necrosis and the presence of cartilaginous structures. The patient is free of disease 60 months after diagnosis. Conclusions: Adult
UERMS s rare and the pathological examination is the main element for diagnosis and treatment. It is often confused with other benign
entities, at least at the time of diagnosis. ERMS should be included in the differential diagnosis of cervical and uterine polyp of adult women.
Long-term survival is possible with a multimodal therapy approach.
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& Introduction

Rhabdomyosarcomas (RMS) are a unique group of
sarcomas arising from embryonal mesenchyme, respectively
from skeletal muscle stem cells with an inadequate final
differentiation. RMS is exceedingly rare in adults, accounting
for less than 5% of all soft tissue sarcomas (STS) [1-4]
and can affect almost all organs of the body due to its
embryonal mesenchymal origin. The main localizations
of RMS in adults are the trunk (27%) and the extremities
(26%) followed by the genital tract (17%) [3]. The World
Health Organization (WHO) Classification system for RMS
distinguishes four subtypes: embryonal (ERMS), alveolar
(ARMS), pleomorphic (PRMS), and spindle cell/sclerosing
RMS (SRMS) [4].

The majority of RMS arising in the female genital
tract is ERMS (including botryoid type). ERMS usually
occurs in the vagina during the first decade of life, with a
mean age of three years [5, 6]. One of the least common
sites for RMS in the female genitourinary tract is the uterus
(corpus and/or cervix). The mean age at diagnosis of patients
with uterine (u)RMS is the second decade [7-9]. uRMS
very rarely occurs in adults, representing approximately
0.2-0.5% of all malignant tumors of the uterus [2, 10-15].

Almost all the current information regarding adult uERMS
comes from case reports, and it remains an under-recognized
neoplasm that is often confused with other benign or
malignant entities, at least at the time of diagnosis [1, 6].

Since the Intergroup Rhabdomyosarcoma Study Group
(IRSG) was formed in 1972, the management of female
genital tract RMS in pediatric populations has been established
and validated through large, randomized trials, and a multi-
modal treatment of surgery (S), chemotherapy (CHT) and
radiotherapy (RT) significantly improves patient survival
and decreases morbidity in children with locoregional disease
[1, 3, 9]. Unfortunately, similar randomized prospective
studies have not been conducted in the adult population,
due to the rarity of the disease, and consequently there is no
clear standard of treatment established. The current, accepted
treatment strategies for uRMS are based on treatments for
RMS at other sites and, in accordance with the /RSG trials,
addressed mostly to the pediatric population 2, 3,9, 12, 13].

Aim
The purpose of this study was to report a uterine cervix
ERMS in an adult woman and to describe the challenges

associated with its pathological diagnosis and therapeutic
management.
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7 Case presentation

We present here the clinicopathological features of a
cervical uterine ERMS (UERMS) case in a 46-year-old
woman. The study has been approved by the institutional
Ethics Committee and an informed consent has been obtained
(IJB/CE3005).

In September 2017, a 45-year-old woman presented to
her gynecologist with intermenstrual bleedings which led
to the diagnosis of a polypoid uterine cervical mass, for
which initial excisional biopsy revealed a benign polyp.
Three months later, she returned with recurrent uterine
bleeding and cervical mass. A second biopsy was sent to
our Department of Pathology at the Jules Bordet Institute,
Brussels, Belgium for revision and was reinterpreted as
botryoid-type uERMS. The patient was referred to our
Department of Surgical Oncology. There was no significant
past medical history. Pelvic magnetic resonance imaging
(MRI) demonstrated a 4 cm fibromyoma of the uterine corpus
and multiple Naboth cysts, without mass or abnormal uptake
of contrast in the cervix. Positron emission tomography/
computed tomography (PET/CT) did not show significant
8Fluorine-fluorodeoxyglucose ('*F-FDG) uptake in the
uterine cervix and no other foci of '*F-FDG avidity in the
rest of the whole-body scan (Figure 1, A and B). The patient
underwent a Cl-type hysterectomy (HRT). Intraoperatively,
there was no obvious intraperitoneal disease visible.

The final pathology report described a polypoid cervical
lesion (307 mm), which exhibits the classical appearance
of “bunch of grapes” associated with several Naboth cysts.
This lesion prolapsed from the cervix ostium (Figure 2,
A and B). Additionally, the myometrium contained multiple
leiomyomas, the largest of 5 cm. Microscopically, the
samples of the cervix and the isthmus showed a polypoid
lesion composed of fusiform cells with oval nuclei. The
surface was delimited by a squamous epithelium above a
densification of stromal cells (cambium layer) beneath the
surface (Figure 2C). The tumor stroma was myxoid with
pronounced edema. In depth, the tumor infiltration becomes
denser and tumor cells more basophilic. Cartilaginous foci
have not been demonstrated. The vaginal collar and the
parameters are healthy. The immunohistochemistry (IHC)
was positive for myogenin (Ventana BenchMark ULTRA,
Sanbio, anti-mouse antibody MYF4, clone F5D, 1/1 dilution)
and desmin (Ventana BenchMark ULTRA, Agilent, anti-
mouse antibody, clone D33, 1/1 dilution) (Figure 2, D and E).
The histology and the immunohistochemical profile were
in favor of a cervical ERMS (botryoid subtype). The tumor
cervical stromal infiltration was less than 50% and the
pathological tumor, node, metastasis (TNM) staging was
IA1. According to the /RSG clinical classification, the patient
was grouped as IA, and it was decided by our multi-
disciplinary teams of gynecological oncology and sarcomas
to carry out a simple surveillance.

Six months later, pelvic MRI control showed a recurrence
in the right pelvic lymph nodes (LNs), with a necrotic
mass of 40 mm. The mass had intense metabolic activity
[maximum standardized uptake value (SUVay) 11.3] on
BF_FDG PET/CT scan (Figure 1, C and D) without any
evidence of metastatic disease. A multi-drug VIDE CHT
regimen with Vincristine (1.5 mg/m?, D1), Ifosfamide
(3 g/m?/day, D1-D3), Doxorubicin (20 mg/m?/day, D1-D3)
and Etoposide (150 mg/m?/day, D1-D3) was started. The
BE_FDG PET/CT scan after two cycles showed a partial

metabolic response of this known right pelvic necrotic
mass (SUVmax 4.1; ASUVmax -65%) but with an increase in
size (6 cm) on CT scan images (Figure 1, E and F). Due
to the discrepancy between the two imaging techniques,
it was decided to complete the CHT (for five cycles in
total, then stopped for toxicity) and to do an external RT
(50 Gy) before surgical resection. Pathological examination
of the resected pelvic mass confirmed uERMS recurrence
of 60 mm, with large zones of necrosis and the presence
of cartilaginous structures. At present, the patient is free
of disease 60 months after diagnosis.

@ Discussions
Diagnostic and staging imaging

RMS represents the sarcoma for which their evolution,
treatment strategy, and prognosis vary widely according to
age at diagnosis, primary site, and histological type [9, 14,
15]. The etiology of RMS, and therefore also of uERMS,
is not yet fully understood, but it is almost certain that the
tumors arise from dysontogenetic mesenchymal tissue of
the urogenital ridge [4—6, 16, 17]. The occurrence of RMS
at sites without the presence of striated muscles, such as
the uterus, remains unexplained [16-20].

In a recent mouse model, Hatley et al. showed that
ERMS can develop from an adipocyte lineage by restricted
activation of an oncogenic smoothened allele. This model
may explain the ERMS development at sites that do not
normally have skeletal muscle and suggests that ERMS
may occur through trans-differentiation of mesenchymal,
non-skeletal muscle precursors [20].

F

Figure 1 — Coronal and CT images of *F-FDG PET/CT
scans at three different time points: initial diagnosis
(A and B), at the time of local recurrence (C and D)
showing an intense hypermetabolic right pelvic lymph
node mass, and after two cycles of CHT (E and F)
showing a partial metabolic response (ASUV uax -65%),
but with an increase in volume of the right pelvic mass
on CT images probably due to necrotic tissue (red arrow
on D and F images). *F-FDG: ®Fluorine-fluoro-
deoxyglucose; CHT: Chemotherapy; CT: Computed
tomography; PET: Positron emission tomography;
SUVmax: Maximum standardized uptake value.
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Figure 2 — Macroscopic (A and B) and microscopic
(C-E) views of the polypoid uterine cervical mass.
Hematoxylin—Eosin staining (C) showing the fusiform
cells with oval nuclei in a myxoid stroma associated with
a densification of these stromal cells (cambium layer)
beneath the surface, highlighted better after immuno-
histochemistry (D and E). The tumor had nuclear
myogenin immunostaining (D) and diffuse cytoplasmic
desmin immunostaining (E). Scale bar: (C) 250 um;
(D) 50 um; (E) 100 um.

uERMS appears initially as a cervical/endometrial polyp
and is always associated with vaginal bleeding. The peak
age of female genital tract ERMS is 1-5 years (2/3 of cases)
with a second peak seen at 15-19 years [1, 5]. The median
age of adult women with gynecological RMS, in a literature
review, was 32 years and nearly 1/3 of cases were diagnosed
after 50 years of age [21].

There is no specific technique for diagnosis and staging
of uERMS. The most common imaging used is MRI with
a tumor detection rate of 83% [13, 15, 22-26]. In fact, the
main advantage of MRI is its ability to evaluate tumor
depth invasion preoperatively, as is already the case for
endometrial and cervical cancer [22-26].

An unexpected finding of our case report, for the first
time reported in adult uERMS, was the discovery of a pelvic
LN recurrence with intense metabolic activity on *F-FDG
PET/CT, while the exam was negative at the time of
diagnosis (Figure 2, Al and B1). This "*F-FDG PET/CT
avidity in a recurrent tumor could be at least partially
explained in our case by tumor heterogeneity and selection
of clones since, for instance, we were able to observe a
maturation of some cell populations (cartilage) after CHT
in the pelvic LN that was absent in the primary tumor.
Furthermore, '®F-FDG PET/CT reevaluation after two
cycles of CHT showed a partial metabolic response while
the lesion was increasing in size on CT images. Current data
do not suggest a role of '8F-FDG PET/CT for initial staging
in RMS [18, 27]. However, in uERMS, the 'SF-FDG
PET/CT use has been reported only in six cases including
our case and the tumors exhibited hypermetabolic activity
in four cases and no metabolic activity in two of them [8,
19, 28-30].

Histopathological assessment

Pathological examination is one of the most important

aspects of management of uERMS. Due to its rarity, RMS
is often not considered in the differential diagnosis of cervical
and uterine corpus neoplasms in adult women [1, 4-6,
31-34]. Clinicians should keep this disease in mind and
send biopsy material to a reference gynecological pathologist
in cases where there is any suspicion of uERMS because,
as shown in our case and in a large pathology series from
Ferguson et al. [1] and Li et al. [S], for one-quarter of
women, the initial diagnosis was mistaken, and the final
diagnosis was made upon recurrence [1, 5].

The frequency of uRMS subtypes in adult women is
unknown, the reports of gynecological RMS concluded that
the most common RMS subtypes involving the uterus are
uERMS, followed by PRMS, and ARMS [2-6, 34-36].

The final diagnosis is made on histological evaluation
of the biopsy or operative specimen, in combination with an
IHC examination [1, 4-6, 12, 37, 38]. ERMS tumor cells
are characterized by a small and fusiform nucleus. One of
the microscopic features useful for diagnosis is the presence
of highly cellular areas with abundant blood vessels,
alternating with poor cellular regions that show abundant
mucoid intercellular material. A specific characteristic
feature is the presence of Nicholson’s cambium layer, that
is characterized by a dense zone of undifferentiated tumor
cells, situated immediately under the glandular epithelium,
which was also present in our case (Figure 2C). Cross
striations may or may not be present. On the histological
examination, attention should also be paid to the differential
diagnosis between the uRMS and adenosarcoma, carcino-
sarcoma, endometrial stromal sarcoma, or leiomyosarcoma
because some of these entities can occasionally reveal skeletal
muscle differentiation [1, 5, 6]. In accordance with the
large case series from Ferguson et al. [1] and Li et al. [5],
our case and nearly all tumors identified in the published
case reports with histopathological (HP) detail, are positive
for myogenin (93.8%) and desmin (98%), and negative for
hormone receptors [1, 5-8, 10-19, 24-26, 31-38]. The
Ki-67 index or the mitotic index, is usually high, but was
only evaluated in 20% of patients and we cannot draw
any conclusions related to clinical aggressiveness of the
tumor [5, 11, 15, 16, 37, 38]. The microscopic findings
of published uERMS with HP detail are summarized in
Table 1.

Table 1 — The most frequently reported microscopy

findings in uERMS (cases series since 1970)

No. and percent of uUERMS cases with
Available findings Positive findings

Characteristic*

n (%) n (%)

Cambium layer 47 (39.8) 44 (93.6)
Edema 31(26.2) 27 (87)
Entrapped glands 31(26.2) 20 (64.5)
Heterologous elements 39 (33) 18 (46.1)
Immunohistochemistry

= Desmin 50 (42.3) 49 (98)

= Myogenin 49 (41.5) 46 (93.8)

= Vimentin 14 (11.8) 14 (100)

- ER 10 (8.4) 3 (30)**

= Ki-67 index 16 (13.4) 16 (100)***

ER: Estrogen receptor; n: No. of cases; uERMS: Uterine embryonal
rhabdomyosarcoma; *Available for 58 cases in 27 studies [1, 5-8,
10-19, 24-26, 31-38]; **Focal positive; ***In seven additional cases,
a high number of mitoses were reported by microscopic field.
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In a large part of published case reports, there is a lack
of a complete pathological description, particularly, the
depth of invasion, which has been observed as an
unfavorable prognostic factor in the literature [1, 2, 5, 6,
21]. A regular assessment of in-depth tumor invasion
should be part of the final pathological report in uERMS,
because this relationship between deeply invasive disease
and poor survival outcomes was seen both in the pediatric
population and the adult women with gynecological
RMS [1, 4-13]. Another problem related to pathological
evaluation is the absence of tumor staging in most cases
of uERMS reported, making interpretation of survival
outcomes relatively difficult. We believe that staging the
tumor through the two available systems, Fedération
Internationale de Gynécologie et d’Obstétrique (FIGO —
International Federation of Gynecology and Obstetrics)
and TNM (for RMS) along with /RSG classification, and
depth of tumor invasion should be part of a standardized
pathological report which would facilitate information on
survival and prognosis [1-6, 10, 19, 33].

Recently, the uERMS has been shown to be associated
with the autosomal dominant pleuropulmonary blastoma
familial tumor predisposition syndrome (DICER1 syndrome)
[39]. The name relates to a germline mutation in the
DICERI gene, a ribonuclease III (RNase IIT) enzyme that
cleaves micro-ribonucleic acids (miRNAs). These mutations
are unique among tumor suppressor genes, as they will
produce a mutant non-functional protein instead of a protein
loss. To detect any DICER] alterations/mutations a deoxy-
ribonucleic acid (DNA) sequencing is needed. Among
the gynecological cancers that have been reported to be
associated with DICER1 syndrome include ovarian Sertoli—
Leydig cell tumor and cervical RMS. This associated
DICER1 gene mutation was also detected in our patient,
but for instance we do not know if there is a real RMS-
associated familial syndrome for the adult population with
uERMS [6, 39].

General overview of management

Treatment has evolved significantly over the past 50
years, with the implementation of multi-modal therapy.
Complete surgical resection (RO surgery) remains the
cornerstone of treatment for all localized adult sarcomas,
RMS included [3, 9, 40]. The surgical aggressiveness of
the management of uRMS in adult women decreased
progressively from pelvic exenteration to radical HRT,
and now often involves a more conservative approach [2,
9-13, 22, 37, 40]. In a recent review of gynecological
RMS, which suggested that patients with /RSG type I
tumors at any gynecological site (n=68) can be treated
with fertility-sparing surgery without a negative impact on
outcomes [S-year overall survival (OS) 79% for radical
surgery versus 90% for conservative surgery, p=0.229]
[21]. Lymphadenectomy is an important step of RO surgery
in most gynecological malignancies, but in uterine sarcoma
is still a matter of debate, except maybe carcinosarcoma
[9, 39, 40]. On the other hand, LN involvement at
diagnosis in adult uRMS was stated in 13.3% of patients
in a recent multi-institutional series and were associated
with a poor prognosis of this subgroup of patients [39].
Considering this data, and the rapid LN recurrence seen
in our case, we believe that lymphadenectomy appears to

be important in uERMS (at least as a staging procedure)
to identify patients with a worse prognosis and to guide
the additional treatments. New and more solid evidence is
needed before he can draw a definitive conclusion about
the place of LN surgery in uERMS.

Furthermore, the risk of recurrence and metastatic
spread is a concern [2, 1216, 21, 37]. The effectiveness
of adding an adjuvant CHT regimen for sterilizing minimal
amounts of residual disease or distant micrometastases
remains debatable, even in cases of localized disease [8,
10, 13, 16, 18, 37-40].

Due to the rarity of the tumor, the optimal choice of
CHT remains controversial. Anthracycline-based CHT
is the “gold standard” in adult STS while the systemic
treatment containing Vincristine, Actinomycin-D, and
Cyclophosphamide (VAC) is currently considered the
standard regimen for pediatric RMS including uRMS [9,
21, 39, 40]. The role of postoperative RT as the third arm
of multimodal treatment in uERMS, is very questionable.
In pediatric RMS with RO surgery, no RT is recommended
according to /RSG studies, excepting the patients with non-
ERMS, patients with positive LN and for patients whose
tumors could not be completely resected [9, 21, 39, 40].
Further collaborative studies are needed to better establish
the role and type of each of these treatments in adult
patients with uERMS.

& Conclusions

uERMS is a rare disease among adult women. The
pathological examination is the main element for diagnosis
and treatment and is based on histological evaluation
including IHC examination. ERMS should be included in
the differential diagnosis of cervical and uterine polyps
in adult women. Surgery is the mainstay of treatment, and
with multimodal therapy, patients could have relatively
good survival outcomes. Further prospective collaborative
studies and an international registry are needed to better
establish the optimal treatment for adult women with
uERMS.

Conflict of interests
The authors declare that they have no conflict of interests.

References

[1] Ferguson SE, Gerald W, Barakat RR, Chi DS, Soslow RA.
Clinicopathologic features of rhabdomyosarcoma of gynecologic
origin in adults. Am J Surg Pathol, 2007, 31(3):382-389. https://
doi.org/10.1097/01.pas.0000213352.87885.75 PMID: 17325479

[2] Kriseman ML, Wang WL, Sullinger J, Schmeler KM, Ramirez PT,
Herzog CE, Frumovitz M. Rhabdomyosarcoma of the cervix
in adult women and younger patients. Gynecol Oncol, 2012,
126(3):351-356. https://doi.org/10.1016/j.ygyno.2012.05.008
PMID: 22609112 PMCID: PMC3939703

[3] Sultan |, Qaddoumi |, Yaser S, Rodriguez-Galindo C, Ferrari A.
Comparing adult and pediatric rhabdomyosarcoma in the
Surveillance, Epidemiology and End Results Program, 1973
to 2005: an analysis of 2,600 patients. J Clin Oncol, 2009,
27(20):3391-3397. https://doi.org/10.1200/JC0O.2008.19.7483
PMID: 19398574

[4] Fletcher CDM, Bridge JA, Hogendoorn PCW, Mertens F (eds).
World Health Organization (WHOQ) Classification of tumours
of soft tissue and bone. 4" edition, International Agency for
Research on Cancer (IARC) Press, Lyon, France, 2013. https://
publications.iarc.fr/Book-And-Report-Series/Who-Classification-
Of-Tumours/WHO-Classification-Of-Tumours-Of-Soft-Tissue-
And-Bone-2013




Uterine embryonal rhabdomyosarcoma in adult women: a case report on the challenging diagnosis and treatment 87

[5] Li RF, Gupta M, McCluggage WG, Ronnett BM. Embryonal
rhabdomyosarcoma (botryoid type) of the uterine corpus and
cervix in adult women: report of a case series and review of
the literature. Am J Surg Pathol, 2013, 37(3):344—355. https://
doi.org/10.1097/PAS.0b013e31826e0271 PMID: 23348207

[6] Dehner LP, Jarzembowski JA, Hill DA. Embryonal rhabdo-
myosarcoma of the uterine cervix: a report of 14 cases and
a discussion of its unusual clinicopathological associations.
Mod Pathol, 2012, 25(4):602—614. https://doi.org/10.1038/mod
pathol.2011.185 PMID: 22157934 PMCID: PMC5031244

[7] Scaravilli G, Simeone S, Dell’Aversana Orabona G, Capuano S,
Serao M, Rossi R, Orabona P, Balbi C. Case report of a
sarcoma botryoides of the uterine cervix in fertile age and
literature review. Arch Gynecol Obstet, 2009, 280(5):863-866.
https://doi.org/10.1007/s00404-009-1022-3 PMID: 19294398

[8] Scheidt P, Moerman PH, Vergote |. Rhabdomyosarcoma of
the corpus of the uterus: a case report. Eur J Gynaecol Oncol,
2000, 21(4):371-373. PMID: 11055485

[9] Bompas E, Campion L, Italiano A, Le Cesne A, Chevreau C,
Isambert N, Toulmonde M, Mir O, Ray-Coquard |, Piperno-
Neumann S, Saada-Bouzid E, Rios M, Kurtz JE, Delcambre C,
Dubray-Longeras P, Duffaud F, Karanian M, Le Loarer F,
Soulié P, Penel N, Blay JY. Outcome of 449 adult patients with
rhabdomyosarcoma: an observational ambispective nationwide
study. Cancer Med, 2018, 7(8):4023—-4035. https://doi.org/10.
1002/cam4.1374 PMID: 29956493 PMCID: PMC6089183

[10] Perrone T, Carson LF, Dehner LP. Rhabdomyosarcoma with
heterologous cartilage of the uterine cervix: a clinicopathologic
and immunohistochemical study of an aggressive neoplasm
in a young female. Med Pediatr Oncol, 1990, 18(1):72—76.
https://doi.org/10.1002/mpo0.2950180116 PMID: 2294394

[11] Palazzo JP, Gibas Z, Dunton CJ, Talerman A. Cytogenetic
study of botryoid rhabdomyosarcoma of the uterine cervix.
Virchows Arch A Pathol Anat Histopathol, 1993, 422(1):87-
91. https://doi.org/10.1007/BF01605138 PMID: 8438559

[12] Zeisler H, Mayerhofer K, Joura EA, Bancher-Todesca D,
Kainz C, Breitenecker G, Reinthaller A. Embryonal rhabdo-
myosarcoma of the uterine cervix: case report and review of
the literature. Gynecol Oncol, 1998, 69(1):78-83. https://doi.
org/10.1006/gyno.1998.4962 PMID: 9571003

[13] Takano M, Kikuchi Y, Aida S, Sato K, Nagata |. Embryonal
rhabdomyosarcoma of the uterine corpus in a 76-year-old
patient. Gynecol Oncol, 1999, 75(3):490—-494. https://doi.org/
10.1006/gyno0.1999.5593 PMID: 10600314

[14] Bernal KL, Fahmy L, Remmenga S, Bridge J, Baker J.
Embryonal rhabdomyosarcoma (sarcoma botryoides) of the
cervix presenting as a cervical polyp treated with fertility-
sparing surgery and adjuvant chemotherapy. Gynecol Oncol,
2004, 95(1):243-246. https://doi.org/10.1016/j.ygyno.2004.06.
049 PMID: 15385139

[15] Miyamoto T, Shiozawa T, Nakamura T, Konishi |. Sarcoma
botryoides of the uterine cervix in a 46-year-old woman: case
report and literature review. Int J Gynecol Pathol, 2004,
23(1):78-82. https://doi.org/10.1097/01.pgp.0000101147.41
312.54 PMID: 14668557

[16] Osmanagaoglu M, Osmanagaoglu S, Cobanoglu U, Bozkaya H.
Embryonales Rhabdomyosarkom der Zervix: ein Fallbericht
[Embryonal rhabdomyosarcoma of the cervix: a case report].
Geburtshilfe Frauenheilkd, 2005, 65(2):195-198. https://doi.
org/10.1055/s-2005-837457 https://www.thieme-connect.de/
products/ejournals/abstract/10.1055/s-2005-837457

[17] Houghton JP, McCluggage WG. Embryonal rhabdomyosarcoma
of the cervix with focal pleomorphic areas. J Clin Pathol, 2007,
60(1):88-89. https://doi.org/10.1136/jcp.2005.034769 PMID:
17213352 PMCID: PMC1860605

[18] Baiocchi G, Faloppa CC, Osorio CA, Kumagai LY, Fukazawa EM,
Cunha IW. Embryonal rhabdomyosarcoma of the uterine cervix
in a 47-year-old woman. J Obstet Gynaecol Res, 2011, 37(7):
940-946. https://doi.org/10.1111/j.1447-0756.2010.01449.x
PMID: 21410833

[19] Shim AR, Lee M, Paek JH, Kim MJ, Kim SW. A case of embryonal
rhabdomyosarcoma of the uterine cervix in a middle-aged woman.
Korean J Obstet Gynecol, 2011, 54(11):707—711. https://doi.
org/10.5468/KJOG.2011.54.11.707 https://www.ogscience.
org/journal/view.php?doi=10.5468/KJ0G.2011.54.11.707

[20] Hatley ME, Tang W, Garcia MR, Finkelstein D, Millay DP, Liu N,
Graff J, Galindo RL, Olson EN. A mouse model of rhabdo-
myosarcoma originating from the adipocyte lineage. Cancer

Cell, 2012, 22(4):536-546. https://doi.org/10.1016/j.ccr.2012.
09.004 PMID: 23079662 PMCID: PMC3479681

[21] Elsebaie MA, Elsayed Z. Is fertility-preservation safe for adult
non-metastatic gynecologic rhabdomyosarcoma patients?
Systematic review and pooled survival analysis of 137 patients.
Arch Gynecol Obstet, 2018, 297(3):559-572. https://doi.org/
10.1007/s00404-017-4591-6 PMID: 29159540

[22] Bouchard-Fortier G, Kim RH, Allen L, Gupta A, May T. Fertility-
sparing surgery for the management of young women with
embryonal rhabdomyosarcoma of the cervix: a case series.
Gynecol Oncol Rep, 2016, 18:4—7. https://doi.org/10.1016/j.
gore.2016.08.004 PMID: 27642626 PMCID: PMC5018073

[23] Akhavan S, Tehranian A, Ghahghaei Nezam Abadi A. Rhabdo-
myosarcoma of the cervix, local excision or radical surgery
(report of two cases and review of the literature). J Obstet
Gynecol Cancer Res, 2016, 1(2):e8303. https://doi.org/10.17
795/0jcr-8303 https://www.jogcr.com/article_697086.html

[24] Yamada S, Harada Y, Noguchi H, Satoh N, Kimura S,
Nakayama T, Tanimoto A. Embryonal rhabdomyosarcoma
arising from the uterine corpus in a postmenopausal female:
a surgical case challenging the genuine diagnosis on a cytology
specimen. Diagn Pathol, 2016, 11:3. https://doi.org/10.1186/
$13000-016-0451-0 PMID: 26755204 PMCID: PMC4709879

[25] Samlali H, Jouhadi H, Attar H, Sahraoui S, Benider A. Cas
rare d’un rhabdomyosarcome du col: a propos d’un cas avec
revue de la littérature [A rare cases of rhabdomyosarcoma of
the uterine cervix: about a case and review of the literature].
Pan Afr Med J, 2016, 25:166. https://doi.org/10.11604/pam,;.
2016.25.166.8629 PMID: 28292128 PMCID: PMC5326059

[26] Karaman E, Akbayir O, Kocaturk Y, Cekic S, Filiz FB, Gulkilik A.
Successful treatment of a very rare case: locally treated cervical
rhabdomyosarcoma. Arch Gynecol Obstet, 2011, 284(4):1019—
1022. https:/doi.org/10.1007/s00404-011-1974-y PMID: 21748315

[27] Norman G, Fayter D, Lewis-Light K, Chisholm J, McHugh K,
Levine D, Jenney M, Mandeville H, Gatz S, Phillips B. An
emerging evidence base for PET-CT in the management of
childhood rhabdomyosarcoma: systematic review. BMJ Open,
2015, 5(1):e006030. https://doi.org/10.1136/bmjopen-2014-
006030 PMID: 25573522 PMCID: PMC4289735

[28] Reynolds EA, Logani S, Moller K, Horowitz IR. Embryonal
rhabdomyosarcoma of the uterus in a postmenopausal woman.
Case report and review of the literature. Gynecol Oncol, 2006,
103(2):736-739. https://doi.org/10.1016/j.ygyno.2006.03.033
PMID: 16684558

[29] Adams BN, Brandt JS, Loukeris K, Holcomb K. Embryonal
rhabdomyosarcoma of the cervix and appendiceal carcinoid
tumor. Obstet Gynecol, 2011, 117(2 Pt 2):482—484. https://doi.
org/10.1097/A0G.0b013e3182051dd0 PMID: 21252797

[30] Garrett LA, Harmon DC, Schorge JO. Embryonal rhabdomyo-
sarcoma of the uterine corpus. J Clin Oncol, 2013, 31(4):e48—
e50. https://doi.org/10.1200/JC0O.2012.43.1841 PMID: 23248250

[31] Ayas S, Uygur L, Bostanci E, Gurbtiz A. A successful pregnancy
during the treatment of cervical sarcoma botryoides and advantage
of fertility sparing management: a case report. Iran J Reprod
Med, 2015, 13(2):113-116. PMID: 26000001 PMCID: PMC
4426149

[32] Melo A, Amorim-Costa C, Cruz Pires M, Fernandes D, Soares M,
Cambéo M, Petiz A. Botryoid rhabdomyosarcoma of the uterine
cervix, J Obstet Gynaecol, 2012, 32(7):709-711. https://doi.org/
10.3109/01443615.2012.698663 PMID: 22943732

[33] Hagiyama 'Y, Hashimoto H, Hamada K, Matsubara K, Fujioka T,
Nawa A. Embryonal rhabdomyosarcoma of the uterus in a
35-year-old woman: case report and review of the literature.
Eur J Gynaecol Oncol, 2013, 34(4):332-335. PMID: 24020141

[34] Ditto A, Martinelli F, Carcangiu M, Solima E, de Carrillo KJA,
Sanfilippo R, Haeusler E, Raspagliesi F. Embryonal rhabdo-
myosarcoma of the uterine cervix in adults: a case report and
literature review. J Low Genit Tract Dis, 2013, 17(4):e12—e17.
https://doi.org/10.1097/LGT.0b013e31827a8b8c PMID: 23903199

[35] Hosseini MS, Ashrafganjoei T, Sourati A, Tabatabeifar M,
Mohamadianamiri M. Rhabdomyosarcoma of cervix: a case
report. Iran J Cancer Prev, 2016, 9(3):e4383. https://doi.org/
10.17795/ijcp-4383 PMID: 27703644 PMCID: PMC5038840

[36] Ibrahim U, Saqgib A, Mohammad F, Ding J, Salman B,
Collado FK, Dhar M. Embryonal rhabdomyosarcoma of the
cervix: a rare disease at an uncommon age. Cureus, 2017,
9(11):e1864. https://doi.org/10.7759/cureus.1864 PMID: 29375950
PMCID: PMC5773277




88 Catalin Florin Pop et al.
[37] Zanetta G, Rota SM, Lissoni A, Chiari S, Bratina G, Mangioni C. [39] Ricciardi E, Plett H, Sangiorgio V, Paderno M, Landoni F,

Conservative treatment followed by chemotherapy with Doxo- Aletti G, Prader S, du Bois A, Harter P, Colombo N. Adult
rubicin and Ifosfamide for cervical sarcoma botryoides in young primary cervical rhabdomyosarcomas: a multicentric cross-
females. Br J Cancer, 1999, 80(3-4):403—406. https://doi. national case series. Int J Gynecol Cancer, 2020, 30(1):21—
org/10.1038/sj.bjc.6690370 PMID: 10408845 PMCID: PMC 28. https://doi.org/10.1136/ijgc-2019-000821 PMID: 31780571
2362332 [40] Dumont SN, Araujo DM, Munsell MF, Salganick JA, Dumont AG,

[38] Ballard KS, Tedjarati SS, Robinson WR, Homesley HD, Raymond KA, Linassier C, Patel S, Benjamin RS, Trent JC.
Thurston EL. Embryonal rhabdomyosarcoma: adjuvant and Management and outcome of 239 adolescent and adult
ex vivo assay-directed chemotherapy. Int J Gynecol Cancer, rhabdomyosarcoma patients. Cancer Med, 2013, 2(4):553-563.
2010, 20(4):561-563. https://doi.org/10.1111/IGC.0b013e31 https://doi.org/10.1002/cam4.92 PMID: 24156028 PMCID:
81d320dd PMID: 20442589 PMC3799290

Corresponding authors
Ciprian Juravle, MD, Department of Radiology, Emergency County Hospital, 2—4 Corneliu Coposu Street, 550245
Sibiu, Romania; Phone +40756—408 847, e-mail: juravle.ciprian@gmail.com

Catalin Florin Pop, MD, Department of Surgical Oncology, Institut Jules Bordet, Université Libre de Bruxelles,
90 Rue Meylemeersch, 1070 Brussels, Belgium; Phone +3225-413 244, Fax +3225-413 132, e-mail:
catalin.florin.pop@hubruxelles.be

Received: June 13, 2021

Accepted: April 14, 2023




