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Spindle cell rhabdomyosarcoma of the retroperitoneum: 
an unusual case developed in a pregnant woman but 
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Lu Yu, Shou Jing Yang

Department of Pathology, Xi Jing Hospital, Fourth Military Medical University, Xi’an, Shaanxi 710032, China 

Received June 10, 2014; Accepted July 16, 2014; Epub July 15, 2014; Published August 1, 2014 

Abstract: Spindle cell rhabdomyosarcoma (RMS) is an uncommon histiologic variant of RMS that has spindle cell 
morphology. This tumor occurs almost exclusively in childhood and more rarely in adults. Only a few adult cases, 
including two retroperitoneal cases in male patients, have been documented previously. We describe a rare case 
of spindle cell RMS of the retroperitoneum in a 37-year-old woman developed during pregnancy and incidentally 
discovered after vaginal delivery. Computed tomography showed a huge tumor mass, measured 20 × 20 × 15 cm 
in size, arising in retroperitoneal space. Histologically, the tumor consisted of spindle cells arranged in a fascicular 
or herringbone growth pattern, morphologically mimicking adult fibrosarcoma, intermingled with scattered rhabdo-
myoblasts. Mitotic activity ranged from 20 to 28 mitoses per 10 high-power fields and tumor necrosis was evident. 
Immunohistochemically, tumor cells were stained diffusely positive for muscle specific actin, desmin, and vimentin, 
scattered positive for myogenin, MyoD1 and myoglobin, with a Ki-67 (MIB-1) proliferative labeling index of 46.11%. 
This tumor also stains positively for CD99, strong cytoplasmic WT1, and nuclear p53. Other markers such as S100 
protein, smooth muscle specific actin, CD34, cytokeratin, and epithelial membrane antigen were all negative in the 
tumor cells. On the basis of the findings, a spindle cell RMS was diagnosed. The neoplasm was incompletely excised 
because of encasement of major vessels and invasion to adjacent structures, and additional chemotherapy was 
given. 

Keywords: Rhabdomyosarcoma, spindle cell, adult, retroperitoneum, immunohistochemistry 

Introduction

Rhabdomyosarcoma (RMS) is the most com-
mon soft tissue tumor manifesting features of 
skeletal muscle differentiation, usually occur-
ring in childhood or adolescence [1, 2]. Histo- 
logically, RMS is classified as embryonal, alveo-
lar, and pleomorphic subtypes that differ in the 
degree of differentiation, clinical aggressive-
ness, and prognosis [2]. Spindle cell and scle-
rosing, pseudovascular RMS, a rare histological 
variant of RMS [3-6], has been previously 
included as a subtype of embryonal RMS [1], 
and now represents a distinct subtype of RMS 
[7]. 

Spindle cell RMS was first recognized in the 
pediatric population in 1992 as a rare variant 
that occurred mainly in males, arose preferen-
tially in the paratesticular area and the head 
and neck region, and carried a better prognosis 
when compared with other RMS variants [8]. 

Adult cases were first described in 1998 [9], 
subsequently, larger adult series showed it to 
be a disease predominantly affecting males in 
a wide age range [5, 6]. Spindle cell RMS 
accounts for less than 10% of adult RMSs, 
most commonly occurs on the head and neck, 
but are found at a wide range of sites, including 
the diaphragm [9], paratesticular area [10] and 
uterus [11]. Other rarely affected anatomical 
locations include the viscera and retroperito-
neum, and only two male cases of retroperito-
neal cases have been previously described [5, 
12]. These lesions in adults appear to have dis-
tinct clinicopathologic features and a more 
aggressive clinical course when compared with 
cases occurring in the pediatric population [5]. 

We report here the first female case of spindle 
cell RMS that closely mimics adult fibrosarco-
ma arising in the retroperitoneal space in a 
37-year-old woman during pregnancy. The 
unique features of this case including the pre-
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sentation of a spindle cell RMS in a pregnant 
woman in an unusual location have not been 
reported previously.

Case report

A 37-year-old woman, gravida 1, para 1, abor-
tus 0, had ill-defined left flank pain and noticed 
abnormal abdominal enlargement during the 
latter half of her first pregnancy. The patient 
attributed those to pregnancy and did not seek 
medical attention. She was otherwise healthy. 
The patient was admitted in labor at 40+6 
weeks. A healthy female weighing 3,850 g, with 
Apgar scores of nine at 1 and 5 min, was born 
by spontaneous vaginal delivery. Immediately 
after delivery, however, a distinct mass in the 
left lower quadrant was shown without abdomi-
nal tenderness. Routine investigations of the 
mother’s and baby’s blood and urine revealed 
normal results. Her past and a family history 
were otherwise unremarkable. Abdominal com-
puted tomography revealed a mass arising 
from the left retroperitoneal region measuring 
20 × 20 × 15 cm with homogeneous density 
and without any areas of necrosis or calcifica-
tion, suspected to be an abdominal tumor, 
while other abdominal organs were essentially 
normal (Figure 1A, 1B). 

A laparotomy was performed under general 
anesthesia two weeks after delivery. Exploration 
revealed a poorly encapsulated, firm, globular 
mass lay retroperitoneally in the left paraverte-
bral gutter, displacing the left uterus and left 

ovary. The abdomen and pelvis demonstrated 
no evidence of tumor involvement in any spe-
cific organ as the site of origin of the tumor and 
the peritoneal cavity was found to be free of 
tumor, suggestive of a retroperitoneal rather 
than gynecologic origin. Intraoperative frozen-
section revealed densely cellular spindle cell 
neoplasm suspected malignant. The tumor was 
too large to completely excise because of 
encasement of major vessels and invasion to 
adjacent structures. 

Materials and methods

Tumor tissues were fixed in 10% neutral buff-
ered formalin, routinely processed, and embed-
ded in paraffin wax. Tissue sections of 4-5 μm 
thickness were prepared and stained with 
hematoxylin and eosin (H&E stain), and addi-
tional sections were used for immunohisto-
chemical staining after deparaffinization, rehy-
dration, and antigen retrieval treatments. The 
following primary antibodies and dilutions were 
used: actin (HHF35, 1:50), α-smooth muscle 
actin (SMA) (1A4, 1:50), Bcl-2 (8C8, Neat), 
Bcl-6 (P1F6+PG-B6P, 1:80), CD34 (QBEND10, 
Neat), CD45 (PD7/26+2B11, 1:100), CD68 
(PG-M1, 1:50), CD99 (12E7, 1:50), CD117 
(Polyclonal, 1:200), CD163 (10D6, 1:50), clus-
terin (41D, 1:100), cytokeratin (AE1/AE3, 1:50), 
desmin (D33, 1:50), epithelial membrane anti-
gen (EMA) (E29, 1:50), EGFR (EGFR.113, Neat), 
ER (SP1, 1:70), fascin (55K-2, 1:100), Her-2 
(Polyclonal, 1:200), HMB45 (HMB-45, 1:50), 
HSP70 (W-27, 1:100), Ki-67 (MIB-1, neat), LCK 

Figure 1. Abdominal computed tomography. A. Non-enhanced axial CT image demonstrates a large, homogeneous, 
soft tissue mass about 20 × 15 cm in diameter, occupying the whole abdominal and pelvic cavity and compressing 
the intraabdominal organs to the caudal side. B. Contrast-enhanced CT shows a tumor with early enhancement in 
mainly dorsal side of the tumor.
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(35BH11, 1:50), lysozyme (Polyclonal, 1:50), 
MyoD1 (5.8A, 1:100), myoglobulin (MGN01, 
1:50), myogenin (F5D, 1:100), p53 (DO-7, 1:50), 
PR (SP2, 1:200), WT-1 (6F-H2, 1:50), S-100 pro-
tein (polyclonal, 1:200), and vimentin (V9, 
1:200). All the primary antibodies used in this 
study were mouse monoclonal antibodies and 
the DakoCytomation products (Dako, Carpen- 
taria, CA, USA) unless otherwise stated. The 
specific bindings of the antibodies on the sec-
tions were stained using the Dako EnVision 
Detection System, Peroxidase/DAB (Dako, Car- 
pentaria, California, USA), according to the 
manufacturer’s instructions. Appropriate posi-
tive and negative controls were run in parallel.

Results

Grossly, the tumor was a huge, firm and fibrous, 
solid mass that measured 20 × 20 × 15 cm and 

weighed 1,000 g. The cut surface was glisten-
ing, faintly bulging, and lobulated with a whorled 
cut surface resembling leiomyoma, with cystic 
and necrotic areas. There was no discrete cap- 
sule. 

Histologically, the neoplasm was composed 
mainly of hypercellular spindle cells, arranged 
in fascicular and herringbone patterns, closely 
resembling leiomyosarcoma or fibrosarcoma 
(Figure 2A). The spindle cells showed oval, 
elongated and tapered nuclei, vesicular chro-
matin, inconspicuous to small nucleoli, and 
indistinct eosinophilic cytoplasm (Figure 2B). 
Occasionally, the neoplastic cells also showed 
rather more rounded or epithelioid morphology 
(Figure 2B). In addition, scattered enlarged 
plump spindle- or polygonal-shaped rhabdo-
myoblasts with abundant eosinophilic cyto-
plasm and a large nucleus with a prominent 

Figure 2. Spindle cell RMS. (A) The tumor showed high cellularity consisted predominately of spindle cells in long 
fascicles, arranged in a herringbone pattern, resembling adult-type fibrosarcoma. The spindle cells had elongated 
and hyperchromatic nuclei, prominent nucleoli and scant cytoplasm, often arranged in a fascicular or herringbone 
growth pattern. (B) Scattered rhabdomyoblasts containing abundant eosinophilic cytoplasm and eccentrically 
placed nuclei are admixed with spindled cells. (D) Tumor cells demonstrated a higher mitotic activity and mitotic 
figures. (E) Spindle cells interspersed with larger geographic areas of necrosis. H & E, original magnification, (A, D), 
× 200; (B, C), × 400.
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nucleolus admixed within dense whorls and 
fascicles of spindle cells throughout the tumor 
(Figure 2B, 2C). Mitoses, including atypical 
forms ranged from 20 to 28 per 10 high-power 
fields (Figure 2B, 2C). Geographic necrosis was 
present (Figure 2D). 

By immunohistochemistry, the tumor cells were 
stained uniformly positively for muscle-specific 

actin (Figure 3A), desmin (Figure 3B), myoglo-
bin (Figure 3C) and vimentin (Figure 3D). Tumor 
cells also showed strongly positive for myo-
genin (Figure 3E), and MyoD1 (Figure 3F) in 
21.9% and 23.64% of tumor cell nuclei, respec-
tively. In addition, a strong and diffuse cytoplas-
mic staining for WT1 (Figure 4A), and CD99 
(Figure 4B) was noted. A strong nuclear accu-
mulation of p53 (Figure 4C) has been detected 

Figure 3. Immunohistochemistry of spindle cell RMS. Tumor cells are stained positively for muscle specific actin (A), 
desmin (B), myoglobin (C), and vimentin (D). Scattered tumor cells show a nuclear positivity for myogenin (E) and 
MyoD1 (F). DAKO Envision peroxidase detection system, (A), × 200; (B-F), × 400.
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in more than 82.2% of the tumor cells. The pro-
liferative fraction, evaluated by Ki-67 (MIB-1), 
was 46.11% of the tumor cells (Figure 4D). 
Other markers such as S100 protein, smooth 
muscle actin, cytokeratin, EMA, HMB45 and 
CD34, histiocyte marker CD45, CD68, CD163, 
and lysozyme were all negative. 

Based on histopathologic and immunohisto-
chemical findings, a diagnosis of spindle cell 
RMS was made. Subsequent imaging studies 
of the lungs and brain showed no evidence of 
metastatic disease. Adjuvant chemotherapy 
therapy was administered.

Discussion

Spindle cell RMS of the retroperitoneum is an 
extremely rare disease in adults, and only two 
male cases have been previously described in 
the literature [5, 12]. This report describes an 
unusual case of retroperitoneal RMS in a preg-

nant woman whose disease was obscured by 
pregnancy, and discovered only after vaginal 
delivery. The overall clinical, radiological, histo-
logic and immunohistochemical patterns of 
this case are most consistent with spindle cell 
variant RMS. To our knowledge, this is the first 
case report of retroperitoneal spindle cell RMS 
in a pregnant woman.

The clinical presentation of this tumor includes 
abdominal pain, unexplained weight loss, and 
mass, which are usually not specific. This may 
be mistakenly attributed to the physical chang-
es that occur during pregnancy if the symptoms 
are obscured or masked by pregnancy. Histo- 
logical examination showed a highly cellular 
tumor composed mainly of fascicles of spindle 
cells with elongated, vesicular nuclei, incon-
spicuous nucleoli and palely eosinophilic cyto- 
plasm, arranged in a herringbone pattern, remi-
niscent to what is seen in rare fibrosarcoma in 
adults, leiomyosarcoma or malignant peripher-

Figure 4. Immunohistochemistry of spindle cell RMS. A. WT1 immunostaining reveals the fascicular features more 
clearly. The neoplastic cells show strong cytoplasmic stain for WT1. B. The tumor cells are diffusely positive for CD99 
in a cytoplasmic and membranous fashion. C. More than 82.2% of the tumor cells show nuclear accumulation of 
p53. D. MIB-1 positivity is found in 46.11% of tumor cells. DAKO Envision peroxidase detection system, × 400.
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al nerve sheath tumor. Occasionally, scattered 
tumor cells showed a rather polygonal, round-
ed, or strap-shaped shape with abundant 
brightly eosinophilic cytoplasm resembling 
rhabdomyoblasts. The spindle cell morphology 
in the tumor presented here initially provided 
some diagnostic challenges, thus an immuno-
histochemical staining using a panel of mark-
ers for screening was essential. Traditionally, 
intermediate filament desmin, the contractile 
protein actin, or the oxygen transport molecule, 
myoglobin immunohistochemistry has been 
used to detect myoid differentiation. However, 
these traditional markers require considerable 
differentiation along the myogenic pathway 
before cellular expression occurs, and only 
30% of embryonal RMS and 70% of alveolar 
RMS cases are immunohistochemical staining 
for myoglobin [13]. In contrast, myogenin and 
MyoD1, the myogenic transcriptional regulatory 
proteins expressed early in skeletal muscle dif-
ferentiation, are considered sensitive and spe-
cific markers for RMS and are more specific 
than desmin and muscle-specific actin and 
more sensitive than myoglobin [14]. These 
markers stain the overwhelming majority (> 
95%) of RMSs [14-16] including the primitive 
undifferentiated forms, regardless of morpho-
logic evidence of skeletal muscle differentia-
tion [15], whereas almost no in other paediatric 
tumors demonstrate positive immunostaining 
[14, 17-19]. Although essentially all RMS sam-
ples show some degree of nuclear immunos-
taining with MyoD and myogenin, the expres-
sion patterns differ between embryonal RMS 
and alveolar RMS. RMS of the alveolar subtype, 
alveolar or solid variants, demonstrate wide-
spread and strong myogenin expression in a 
high proportion of cells (extensive nuclear myo-
genin staining in more than 75% of tumor cells 
in most cases of alveolar RMS) compared with 
those of the embryonal subtype (less uniform, 
and in many cases less than 25% of tumor 
cells) [14, 18, 20]. A recurrent mutation and 
transactivating mutation of the MYOD1 gene is 
a frequent event in adult spindle cell rhabdo-
myosarcoma [21-23]. Thus, MyoD1 and myo-
genin immunohistochemistry is useful in the 
diagnosis of RMS, including its subtypes [15], 
and also able to distinguish alveolar RMS from 
the more common embryonal subtype [20, 24]. 
In our case, in contrast to the classic embryo-
nal and alveolar forms [20], the spindle tumor 
cells are uniformly and strongly positive for all 

muscle cell markers (actin, myoglobin, desmin, 
vimentin), and also positive for myogenin and 
MyoD1 in 21.9% and 23.64% spindled tumor 
cells in addition to obvious rhabdomyoblasts, 
confirming its myogenic origin and keeping with 
immunophenotypic features of an embryonal 
RMS [3, 5]. Thus, the diagnosis of spindle cell 
RMS was preferred. 

Spindle cell RMS poses special problems in dif-
ferential diagnosis when arising in adults and it 
should be distinguished from other spindle cell 
malignancy [9], including sarcomatoid carcino-
ma, leiomyosarcoma, malignant peripheral 
nerve sheath tumor with heterologous rhabdo-
myoblastic differentiation, and fibrosarcoma. 
Again, immunohistochemical staining for skel-
etal muscle markers can be helpful in differen-
tiating spindle cell RMS from other spindle cell 
tumors. In our case, these spindle cells were 
immunonegative with markers for epithelial, 
mesothelial, endothelial, neurogenic, leiomyo-
genic, lipogenic, melanocytic or other hemato-
poietic derivation, thus, excluding other spindle 
cell mimics of these origins.

Previous studies have shown that a strong cyto-
plasmic rather than the specific nuclear stain-
ing for WT1, and CD99 is observed in RMSs, 
including in adult-type spindle cell RMS in occa-
sional reports [6, 25]. WT1, the Wilms tumor 
suppressor gene, located on chromosome 
11p13, encodes a putative transcription factor 
implicated in tumorigenesis and in normal uro-
genital development. WT1 nuclear staining in 
the blastemal area is seen in 70% to 100% of 
cases [25, 26]. Although the blastemal compo-
nent is reactive for vimentin and desmin (par-
tially in up to 90%), the absence of staining for 
myogenin and MyoD1 discriminates blastoma-
tous Wilms tumor from RMS [27]. CD99, the 
product of the MIC2 gene, is a cell surface gly-
coprotein that is expressed in more than 95% 
of Ewing sarcoma/primitive neuroectodermal 
tumors (EWS/PNETs) with a diffuse membra-
nous staining pattern [28, 29]. It is interesting 
to note that our case stained strongly positive 
for WT1 and CD99 emphasizing that WT1 rep-
resents a further sensitive, but not specific 
marker for RMS [25], and that the cytoplasmic 
expression of CD99 has to be considered in the 
differential diagnosis of CD99 positive neo-
plasms. The expression of p53 protein in RMS 
has been recognized in 19-75% of cases [30-
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35]. It has been reported that p53 overexpres-
sion has no association with the patients’ prog-
noses or with any of the other clinicopathologic 
parameters, including age, sex or histopatho-
logic subtype [30, 33], but related to tumor 
aggressiveness in RMS because tumors with 
p53 overexpression have a high proliferative 
activity [30, 34]. In line with these reports, the 
tumor in the present case showed a higher 
nuclear accumulation of p53 and a marked cell 
proliferation as evidenced by extremely high 
mitosis counts and high MIB-1 labeling indices, 
indicative of a high rate of cell proliferation.

Spindle cell RMS are treated aggressively with 
similar protocols as for other RMS and owing to 
their rarity, very little research has been done 
on the use of a different approach for this vari-
ant. The standard protocols involve combined 
therapy including surgery, chemotherapy, and 
adjuvant radiation. Spindle cell RMS behaves 
more aggressively, with worse overall survival 
in adults in which up to 40% of patients had 
uncontrolled local disease, 25% developed 
metastases, and 17% died of disease [5], in 
striking contrast to children and adolescents in 
which it has an excellent prognosis [8, 36]. 
Because of this marked difference between the 
clinical findings in children and adults with spin-
dle cell RMS, it is possible that these two neo-
plasms in fact represent different disease pro-
cesses. As in other types of sarcomas in adults, 
patient age, tumor size, extent of disease, and 
margin status after resection represent the 
most important predictors of outcome in adult 
patients with RMS [37]. Unfortunately, our 
patient has a large tumor invading vital struc-
tures that result in incomplete surgery. The 
patient in the present study developed multiple 
metastases and died of disease within a short 
time period, although she receives treatment 
with surgical resection and chemotherapy. 

In summary, spindle cell RMS of retroperitoneal 
origin in adults is uncommon, and its occur-
rence in a pregnant woman has not been 
reported previously. The presentation of spin-
dle cell RMS arising in adult patients during 
pregnancy was obscured by pregnancy, and 
delayed the diagnosis in this case, thus affect-
ing the efficiency of disease management. In 
addition to its distinct clinical presentation, this 
case highlights the histological features of a 
rare form of RMS, and emphasizes the impor-

tance of awareness of its existence and the 
utility of skeletal muscle markers in distinguish-
ing spindle cell RMS from its mimics.
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