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Abstract

Introduction: Primary embryonal rhabdomyosarcoma of prostate (ERMP) is an extremely rare
pathological and clinical entity in adults. It's characterized by extensive loco-regional spread and a
tendency to metastasize by blood stream and regional lymphatics. In adult patients, data available
on the management of ERMP are limited and mostly derived from the pediatric clinical trials on
rhabdomyosarcoma. Case Report: We report a case of group III ERMP approached by initial sur-
gery followed by the administration of three courses of vincristine, doxorubicin and Cyclophos-
phamide regimen. The patient succumbed to disease complications three months after the origi-
nal diagnosis. Conclusion: The most appropriate therapeutic approach for adults with ERMP re-
mains questionable. Further studies are needed to improve the understanding of biological be-
havior of ERMP in adults and to define the best therapeutic strategy in locally advanced disease.
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1. Background

Prostate rhabdomyosarcoma is a highly malignant tumor predominantly found in children. In adults, this tumor is
extremely rare and clinical experience is limited to case reports. The present study reports a case of an adult patient
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with embryonal rhabdomyosarcoma of the prostate and comprehensively reviews the world literature on this
subject.

2. Case Report

A 38 years old man presented with two months history of increased frequency of urination and dysuria followed
by acute urinary obstruction. On examination, he had grade 2 painefulprostatomegaly with no lymphadenopathy
or hepatosplenomegaly. Blood counts, urine microscopy, renal and liver function tests were normal. Prostate
specific antigen (PSA) level was 4.54 ng/ml. A magnetic resonance imaging (MRI) of the abdomen and pelvis
revealed anheterogenous mass rising from the prostate and involving seminal vesicals (Figure 1). There was no
evidence of lymph adenopathy or liver metastasis. The patient underwent transurethral resection and histology
supplemented by immunochemistry showed sheets of spindle cells having a moderate amount of eosinophilic
cytoplasm and hyperchromatic nuclei (Figure 2), expressing desmin and myogenin (Figure 3) and negative for
cytokeratin, suggestive of embryonal RMS Chest computed tomographyand bone scan were normal.

The patient underwent initial radical cystoprostatectomy with residual gross macroscopic tumor; the reason of
incomplete resection was pelvic shielding. Three weeks after surgery, the patient was started on vincristine (2
mg), doxorubicin (50 mg/m?) and cyclophosphamide (1500 mg/m?) regimen every three weeks. After three
courses of chemotherapy, the patient experienced a transient initial clinical response and radiological stability.
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Figure 2. (a) HES stained image showing sheets of spindle cells containing round rhabdomyoblasts
with eosinophilic cytoplasm and multiple hyperchromatic nuclei, at 20x magnification. (b) HES stained

image showing rhabdomyoblasts at 40x.
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Figure 3. Immunochemistry 20x image showing desmin positivity (a) and myogenin positivity (b).

He succumbed to complications of widespread disease three months after the original diagnosis.

3. Discussion

Embryonal rhabdomyosarcoma of prostate (ERMP) is a common tumor in infants and children, with a median
occurrence age of 5 years, but it is rare in adults [1] [2]. It is characterized by a high degree of malignancy, both
local rapid growth with formation of large pelvic masses, often leading to renal failure due to urethral obstruc-
tion, and systemic spread, commonly to the lungs, liver bone and regional lymph nodes [3]. The histogenesis of
embryonal rhabdomyosarcomas is curious because they have a propensity to arise in tissues, such as the middle
ear, bile duct, bladder, and prostate, that are devoid of skeletal muscle. They are thought to derive from undif-
ferentiated mesenchymal cells, which in the distal urogenital tract surround the mesonephric duct and become
incorporated into the bladder and prostate during embryogenes [4]. These cells, which persist into later life, have
the capacity for rhabdomyoblastic differentiation, and may explain the occurrence of these tumors, albeit ex-
tremely rarely, in adults. The presenting symptoms of ERMP published in literature are often related to urethral
obstruction. Radiologic evaluation of genitourinary organs and potential intra-abdominal metastatic sites can be
accomplished with computed tomography (CT) of the abdomen and pelvis [5] [6]. Recently, the improved con-
trast resolution of magnetic resonance imaging (MRI) has offered new potential for staging primary tumors. In
fact, the use of longitudinal T1-weighted images in MRI reduces false impressions of tumor spread by reducing
the partial-volume averaging effect encountered in CT scanning [5]. However, the radiological differential di-
agnosis with prostate adenocarcinoma can be very difficult. Chest CT is used to detect lung metastases. Bone
scan, bone marrow aspirate and biopsy complete the metastatic work up [7]. The utilization of PET-CT for
ERMP staging in adults is still to be consolidated in the literature, however, some reports have demonstrated the
relevance of this method in the detection of the primary focus in metastatic disease or obscure metastases and
the persistent viable disease or recurrence in a previously operated field, which is difficult to assess with current
imaging methods [8] [9]. The diagnosis is made on transrectal needle biopsy or transurethral resection or biopsy
specimens [10]. On histologic examination, embryonal rhabdomyosarcoma have high cytologic variability,
which represents several stages of skeletal muscle morphogenesis. They may range from highly differentiated
neoplasms containing rhabdomyoblasts with large amounts of eosinophilic cytoplasm and cross striations simi-
lar to that of poorly differentiated tumor cells. Desmin and muscle specific actin are the typical stains used to
identify rhabdomyosarcoma [11]; newer staining agents, such as myogenin and MyoD1, are more specific for
skeletal muscle than older stains. ERMS have unique molecular characteristic which consist of loss of the mate-
rial from the 11p15 region [12].

The prognosis of adults individuals with rhabdomyosarcoma (RMS) remains poor. Recently, Ferrari and al
[13] reported in a large retrospective analysis of 141 adults with rhabdomyosarcoma, thirty six genitourinary
RMS submitted to multimodal treatment according to guidelines childhood RMS. In this report, the 5-year
event-free survival and 5-years overall survival were 32.9 months and 45.7 months respectively, suggesting the
worse outcome of adults with RMS than children; however, subgroup analysis showed that genitourinary RMS
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were not associated with the worst reported outcomes. Other previous series of adults prostatic rhabdomyosar-
coma have reported poor results and significantly different natural history of genitourinary tract tumors in these
patients in comparison to children [14]-[16].

Multimodal therapy is essential to cure patients with RMS, but different uses of surgery, radiotherapy and
chemotherapy, and their intensity, need to be selected and modulated to different patient risk groups. In adult
patients, data available on the management of RMS are limited and mostly from heterogeneous retrospective
single institution studies. Therapeutic options used are usually derived from the pediatric clinical trials on RMS
conducted by international cooperative groups, but no definitive conclusions could be drawn up to now regard-
ing the best available treatment option towards ERMP in adults.

The treatment policy largely depends on the disease stage at the time of appearance. Localized prostatic RMS
require prostatectomy with an attempt at bladder salvage with or without urethral reconstruction [17]. Unfortu-
nately, the functional morbidity of initial surgery for genitourinary tract tumors has prompted the avoidance of
upfront surgery in favor of multimodality approaches [18]. Prostatic RMS usually respond well enough to in-
duction chemotherapy to render them locally resectable, often with clear resection margins [19] [20]. For pa-
tients with group 111 (clinical group classification [21] [22]) embryonal disease as in our patient’s case, VAC
chemotherapy (vincristine, dactinomycin, cyclophosphamide) or VAC alterning with vincristine and irinotecan
[23] [24] is the standard treatment. The addition of many individually active agents (like doxorubicin, cisplatin,
etoposide, ifosfamide, topotecan, and melphalan) did not improve outcomes, compared to VAC [25]-[27]. Ra-
diotherapy is a major tool for achieving local control after chemotherapy or surgery for group Il patients. The
optimal timing and sequence of RT is not established; it is generally started at week 4 of therapy and given at the
doses of 45 to 50.4 gray [28] [29]. The resection of post therapy residual tumor (second look surgery) has been
evaluated in group 111 patients for the purpose of resecting viable tumor that remains after chemotherapy and ra-
diotherapy in the hope of improving outcomes. This approach was beneficial for confirming the pathologic tu-
mor response, for identifying patients who required second-line chemotherapy. However, the impact of a sec-
ond-look procedure on survival in group Il patients was unclear [21] [30]. In general, modern risk-based mul-
timodality therapeutic protocols including chemotherapy for primary cytoreduction and eradication of both
macroscopic and microscopic disease, surgery if feasible, and radiation therapy to control microscopic local re-
sidual disease, leads to improved outcomes in children with RMS [23]. However, regimens specifically designed
for children may not be the most suitable ones for adults; who may be able to tolerate more intense regimens
than those used to treat children, but not necessarily those developed specifically for children. So in the absence
of large experience with treatment of adults with ERMP, those ones should be treated using the same principles
as established for children, especially astherapeutic results are most favorable when adults are treated in pediat-
ric clinical trials, which are generally open to individuals up to age 50 [13] [31] [32], and although data are
lacking with regards to some specifics such as the total radiation dose and the best way to integrate surgery, ra-
diation, and chemotherapy in these patients.

4. Conclusion

More data and further studies are needed in the future in order to improve the understanding of biological behavior
of ERMP in adults and to define the most appropriate therapeutic approach, as well as the timing of local therapy
in locally advanced disease.
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