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Summary

Rhabdomyosarcoma (RMS) occurs rarely in adults and constitutes 2-6% of all uterine neoplasms. The authors report the case of a
26-year-old woman diagnosed with botryoid RMS that presented discordant progression results on follow up imaging and cytodiffer-
entiation on pathologic control. This case showed that radiological evaluation could be misleading as the tumor demonstrated chemother-
apy-induced differentiation without volume reduction. This case illustrates the limitations of using the imaging anatomical dimensions
of sarcomas for treatment planning and highlights the potential role of functional imaging to assess the response to treatment.

Key words: Chemotherapy; Botryoid rhabdomyosarcoma; Cervix; Cytodifferentiation.

Introduction

Rhabdomyosarcoma (RMS) is the most common malig-
nant tumor of children but is very uncommon in older pa-
tients [1]. While RMS could affect striated muscle at any
location, the uterus, where it constitutes 2-6% of all uterine
neoplasms, is rarely affected [2, 3]. The dismal literature
concerning uterine RMS in adults published so far recom-
mends the combination of chemotherapy and surgery as the
optimal treatment plan [4]. In this paper, the authors report
a cervical botryoid RMS of a patient in whom radiologic as-
sessment was in favor of resistance to primary chemother-
apy, while pathological results revealed cytodifferentiation
of RMS. The authors review the literature concerning the
approach of this rare disease with focus on the wishful ob-
servation of chemotherapy induced differentiation phenom-
enon.

Case Report

A 26-year-old woman presented an isolated menorrhagia that
began three months before her referral to the Gynecology Depart-
ment. Clinical exam described a four-cm polypoidal mass of the
cervix that protruded into the vagina. Pelvic MRI demonstrated a
38%27%34 mm mass protruding into the vagina with a 15x10 mm
component in the endocervix (Figure 1). The biopsy of the mass
revealed a botryoid RMS with positive immunohistochemistry for
myogenin and desmin, with a zone of cellular densification and un-
differentiated rhabdomyoblasts (cambium layer), characterized by
high mitotic activity (Figure 2). No secondary localizations were
detected on thoraco-abdominal computed tomography. Multidisci-
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plinary meeting decision (RCP: Reunion de Concertation Pluridis-
ciplinaire) recommended a treatment plan including primary
chemotherapy with VAI regimen according to the pediatric Group
3 of the Intergroup Rhabdomyosarcoma Study (ifosfamide four-
grams day 1-3, actinomycin two mg on day 1, and vincristine 1.8
mg on day 1 administered every three weeks) followed by conser-
vative surgery. However, after two cycles of chemotherapy, pelvic
MRI showed progression according to RECIST criteria: an increase
in the size of the endocervical mass to 24x16 mm. The authors per-
formed a new biopsy of the mass that showed extensive differenti-
ation of tumor cells with positive staining for desmin and negative
staining for myogenin on immunohistochemistry, with a low index
of proliferation, consistent with differentiated rhabdomyoblastic
cells (Figure 3). After the fourth cycle of chemotherapy, pelvic MRI
was completely normal. The patient is currently scheduled for local
resection to confirm pathological complete response, followed by
regular follow-up.

Discussion

RMS is a tumor of the skeletal muscle with three patho-
logical subgroups embryonal, alveolar, and pleomorphic
sarcomas [5]. The botryoid subtype was first described by
Pfannenstiel in 1982 as a tumor with grape-like appearance
that emerges from beneath the mucosal surface [6]. It con-
stitutes almost 10% of RMS and commonly presents with
vaginal bleeding, prolapsing mass from the vagina or an
abdomino-pelvic mass [7]. Subsequently, this tumor is di-
agnosed at early stages and rarely metastasizes to distant
locations [8]. Adverse prognosis has been associated with
deep myometrial and lymphatic invasion as well as a focal
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Figure 1. — Sagittal T2-weighted images showing: A) a multicystic cervical mass protruding into the upper vagina before beginning
of treatment; B) increase in size of the endocervical component of the mass after two cycles of chemotherapy; C) complete disappear-

ance of the cervical mass after four cycles of chemotherapy.
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Figure 2. — BMS showing a region of condensed undifferenti-

ated rhabdomyosarcomatous tumor cells with a less cellular area
of normal rhabdomyoblasts.

alveolar pattern [9].

It is often considered that changes in tumor size are asso-
ciated with the proliferation status of clonal cells within a
tumor, as it is mostly the case in carcinomas [10]. Effec-
tively, several papers demonstrated a correlation between
tumor response in carcinomas and MRI findings where
tumor shrinkage indicated response to radiation or chemo-
therapy [11-13]. On the other hand, the variation in size of
pediatric sarcomas did not correlate to pathologic response
where progression of the disease underlies swelling and
necrosis of the tumor. In fact, some seemingly unresponsive
tumors on imaging techniques may correspond in reality to
sensitive tumors with chemotherapy-induced differentiation
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Figure 3. — Tumor cells of the BMS showing extensive cytodif-
ferentiation with abundant eosinophilic cytoplasm and scattered
less-differentiated tumor cells.

(CID) or reactive (fibrotic or necrotic) changes that have af-
fected the size of the tumor [14]. Therefore, the increased
size of RMS on radiological follow up is not always a stig-
mata of progressive and resistant disease that may indulge
physicians into revision of their treatment plan and often ad-
ministering unnecessary, and potentially harmful, anti-can-
cer drugs. In line with these findings, a second-look surgery
or biopsy of the residual mass is a crucial part of the RMS
course to assess the histological changes induced by
chemotherapy. Therefore, the comparison of the pre- and
post-therapy specimens by the pathologist is an integral part
of the follow up of the disease. The pathological findings
should focus on the determination of inflammation signs,
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fibrotic, atrophic and necrotic changes, or the persistence of
tumoral cells, as well as the extent of CID which could rep-
resent an actual diagnostic challenge and has a large im-
pact on the final outcome [14, 15].

Chemotherapy-induced differentiation of RMS reflects
the impact of treatment on myogenic differentiation where
RMS cells change their shapes and their nuclear/cytoplas-
mic ratio decrease [14, 16, 17]. This entity is only reported
in children and was mainly assessed in the RMS study
group 4 that evaluated CID before and after administration
of therapy [18]. Results demonstrated higher rates of grade
3 cytodifferentiation in patients with botryoid and embry-
onal RMS after treatment with better prognostic features in
comparison to the alveolar RMS. Although the presence of
well-differentiated rhabdomyoblasts was not correlated to
persistence of malignant disease, the persistence of small
tumor cells with extensive cytodifferentiation did not af-
fect the prognosis of these patients [18, 19].

The extent of the tumor constitutes the most important
prognostic factor in guiding the subsequent management
of RMS. Surgical approach of the RMS has largely evolved
from extensive and aggressive surgeries to more conserva-
tive techniques with preservation of fertility. The optimal
management of RMS is based on the combination of fer-
tility-sparing surgery and chemotherapy with radiotherapy
in selected cases [9]. Several chemotherapeutic protocols
combining vincristine, dactinomycin, ifosfamide, and cy-
colphophamide are available. Omitting the use of adjuvant
chemotherapy in patients treated only with local excision
leads to death within one year, but with the use of a multi-
modality approach, five-year survival rate increases to
90%. Accordingly, patients with local disease and complete
tumor resection benefit largely from postoperative
chemotherapy. In patients with incomplete surgery, primary
chemotherapy followed by local control of the disease, ei-
ther by surgery or radiotherapy, seems a more plausible
strategy for a curative intent [9, 20].

In the present case, the authors extrapolated their manage-
ment rational from pediatric RMS treatment protocols. They
proceeded to a neoadjuvant IVA regimen followed by a
tumor histology reassessment post-chemotherapy before
rushing into aggressive therapeutic decisions. Radiological
evaluation was misleading as the tumor demonstrated CID
without volume reduction. This case illustrates the role of
CID and the limitations of using the imaging anatomical di-
mensions of a tumor for treatment follow up. It also high-
lights the potential role of functional imaging to assess
response to treatment.

References

[1] Soliman H., Ferrari A., Thomas D.: “Sarcoma in the young adult pop-
ulation: an international view”. Semin. Oncol., 2009, 36, 227.

[2] Li R.F.,, Gupta M., McCluggage W.G., Ronnett B.M.: “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, 344.

[3] Behtash N., Mousavi A., Tehranian A., Khanafshar N., Hanjani P.:
“Embryonal rhabdomyosarcoma of the uterine cervix: case report
and review of the literature”. Gynecol. Oncol., 2003, 91, 452.

[4] Miki Y., Ngan S., Clark J.C.M., Akiyama T., Choong P.F.M.: “The
significance of size change of soft tissue sarcoma during preopera-
tive radiotherapy”. Eur. J. Surg. Oncol., 2010, 36, 678.

[5] Fletcher C., Bridge J., Hogendroom P., Mertrens F.: “WHO classifi-
cation of tumours of soft tissue and bone”. Lyon: IARC, 2013.

[6] Palazzo J.P., Gibas Z., Dunton C.J., Talerman A.: “Cytogenetic study
of botryoid rhabdomyosarcoma of the uterine cervix”. Virchows
Arch. A. Pathol. Anat. Histopathol., 1993, 422, 87.

[7] Maurer H.M., Crist W., Lawrence W., Ragab A.H., Raney R.B., Web-
ber B., et al.: “The intergroup rhabdomyosarcoma study-I. A final
report”. Cancer, 1988, 61, 209.

[8] Kriseman M.L., Wang W.L., Sullinger J., Schmeler K.M., Ramirez
P.T., Herzog C.E., et al.: “Rhabdomyosarcoma of the cervix in adult
women and younger patients”. Gynecol. Oncol., 2012, 126, 351.

[9] Arndt C.A., Donaldson S.S., Anderson J.R., Andrassy R.J., Laurie F.,
Link M.P., et al.: “What constitutes optimal therapy for patients with
rhabdomyosarcoma of the female genital tract?” Cancer, 2001, 91,
2454.

[10] Gwyther S.J., Schwartz L.H.: “How to assess anti-tumour efficacy by
imaging techniques”. Eur. J. Cancer. Oxf. Engl., 1990, 2008 44, 39.

[11] Flueckiger F., Ebner F., Poschauko H., Tamussino K., Einspieler R.,
Ranner G.: “Cervical cancer: serial MR imaging before and after pri-
mary radiation therapy—a 2-year follow-up study”. Radiology, 1992,
184, 89.

[12] Jeong Y.Y., Kang H.K., Chung T.W., Seo J.J., Park J.G.: “Uterine
cervical carcinoma after therapy: CT and MR imaging findings”. Ra-
diogr. Rev. Publ. Radiol. Soc. N. Am. Inc., 2003, 23, 969.

[13] Manfredi R., Maresca G., Smaniotto D., Greggi S., Andrulli D., Ra-
bitti C., et al.: “Cervical cancer response to neoadjuvant therapy: MR
imaging assessment”. Radiology, 1998, 209, 819.

[14] Coftin C.M., Lowichik A., Zhou H.: “Treatment effects in pediatric
soft tissue and bone tumors practical considerations for the patholo-
gist”. Am. J. Clin. Pathol., 2005, 123, 75.

[15] Lowichik A., Zhou H., Pysher T.J., Smith L., Lemons R., Coffin
C.M.: “Therapy associated changes in childhood tumors”. Adv. Anat.
Pathol., 2000, 7, 341.

[16] d’Amore E.S., Tollot M., Stracca-Pansa V., Menegon A., Meli S.,
Carli M., et al.: “Therapy associated differentiation in rhab-
domyosarcomas”. Mod. Pathol. Off. J. U. S. Can. Acad. Pathol. Inc.,
1994, 7, 69.

[17] Coffin C.M., Rulon J., Smith L., Bruggers C., White F.V.: “Patho-
logic features of rhabdomyosarcoma before and after treatment: a
clinicopathologic and immunohistochemical analysis”. Mod. Pathol.
Off- J. U. S. Can. Acad. Pathol. Inc., 1997, 10, 1175.

[18] Smith L.M., Anderson J.R., Coffin C.M.: “Cytodifferentiation and
clinical outcome after chemotherapy and radiation therapy for rhab-
domyosarcoma (RMS)”. Med. Pediatr. Oncol., 2002, 38, 398.

[19] Ortega J.A., Rowland J., Monforte H., Malogolowkin M., Triche T.:
“Presence of well-differentiated rhabdomyoblasts at the end of ther-
apy for pelvic rhabdomyosarcoma: implications for the outcome”.
J. Pediatr. Hematol. Oncol., 2000, 22, 106.

[20] Zeisler H., Mayerhofer K., Joura E.A., Bancher-Todesca D., Kainz
C., Breitenecker G., et al.: “Embryonal rhabdomyosarcoma of the
uterine cervix: case report and review of the literature”. Gynecol.
Oncol., 1998, 69, 78.

Corresponding Author:

T. ASSI, M.D.

Department of Hematology-Oncology

Hotel-Dieu de France University Hospital

Faculty of Medicine, Saint Joseph University, Beirut
Damascus street. Mar Mikhael. BP 17-5208

Beirut 1104 2020 (Lebanon)

e-mail: tarekassi@gmail.com



