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A case of rhabdomyosarcoma of kidney
mimicking nephroblastoma

Abstract

Background: Rhabdomyosarcoma (RMS) is one of the common malignant tumors in
infants and children, but it is extremely rare in the kidney. In this paper, we present a case
of RMS the kidney of a child.

Case presentation: A 6-month old girl presented with agitation, low fever and abdominal
distention which started 5 days ago. On physical examination, the infant had a large and
firm soft tissue mass in the palpation of her abdomen.

Plain abdominal x-ray, sonography and CT scan showed soft tissue mass and Doppler
ultrasound demonstrated regions of vascular flow in mass. The abdominal mass was
replaced and on pathological examination and immunohistochemistry the diagnosis was
embryonal RMS.

Conclusion: Rhabdomyosarcoma of the kidney should be considered in the differential
diagnosis of children with huge abdominal mass.
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Rhabdomyosarcoma (RMS) is the most common soft tissue sarcoma of the pediatric
age group that contains a mixture of rhabdomyoblasts and undifferentiated cells. The head
and neck and genitourinary tract are the most frequent location of RMS. Less than 20% of
these tumors affect the extremities, followed by the trunk and retroperitoneum (1). RMS of
genitourinary system typically affects 2-6 year old children and occurs more often in
bladder and pelvic organs than kidneys (2). RMS of the kidney is extremely rare. There is
still a controversy as to whether renal rhabdomyosarcoma is a distinct entity or a variant of
nephroblastoma (3).

On the other hand, Wilms tumor (nephroblastoma) accounts for 87% of pediatric renal
masses (4, 5). In fact, many pediatric renal tumors were previously lumped together and
categorized as Wilms tumor. However, in recent years several specific tumors have been
recognized as distinct pathological entities. The diagnosis of these newly described lesions
can be suggested by their unique clinical history, such as age at presentation and
distinctive imaging features. Knowledge of these lesions can help suggest a specific
diagnosis, which in turn has implications for preoperative planning and prognosis (6). In
this study, we present a case of embryonal RMS of kidney in a 6-month old girl.

Case Presentation

A 6-month old girl presented with agitation, low fever and abdominal distention which
started 5 days ago. Past medical and family histories were unremarkable and no history of
benign or malignant tumors was found in her family. On physical examination, the infant
had a large and firm soft tissue mass on the palpation of her abdomen. In laboratory data,
there was an increase in SGOT and SGPT and CRP and a decrease in BUN and creatinine levels.
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A plain abdominal x-ray showed a huge abdominal soft
tissue mass on the right side of her abdomen that displaced
bowel gas to the left and occupied most of the
abdominopelvic area (figure 1). On ultrasound, we found a
heterogenous soft tissue mass, with 10x12x7 cm diameter,
containing necrotic area. Doppler ultrasound demonstrated
regions of vascular flow in mass and no flow detected in
necrotic area. There was not any thrombosis in IVC and
main renal veins.

Figure 1. Abdominal x-ray shows a huge soft tissue mass
in right side of the abdomen that extent to the pelvis and
induces left ward displacement of bowel gas.

Abdominal CT scan showed a 10.5x12.2x8.3 cm
heterogenous mass within the right abdomen that originated
from pelvis of the right kidney and extended inferiorly to the
pelvic area. It contained necrotic area with fluid density and
produced mass effect on liver and bowel and induced
narrowing and deviation of infrahepatic IVC (figure 2).

Figure 2. Abdominal CT scan shows heterogeneous mass
within the right hemiabdomen originating from the right
kidney and extended inferiorly to the pelvic area and
contains necrotic area with fluid density.

The mass produced the “claw sign” of engulfment in the
right kidney (figure 3). In addition, there was free fluid

around the liver and the right kidney, but there was not any
evidence of lymphadenopathy and metastatic disease. The
mass was removed. On pathological examination,
microscopic features were neoplastic small round blue cells
with a lot of nuclear mitotic features and areas of necrosis
and hemorrhage (figure 4). Therefore, the diagosis was a
high grade tumor like lymphoma, rhabdoid tumor or
rhabdomyosarcoma. The sample was sent for
immunohistochemistry (IHC) and finally the pathological
diagnosis was embryonal RMS.

Figure 3. Abdominal CT scan shows claw sign of
engulfment by the right kidney.

Figure 4. Microscopic features shows neoplastic small
round blue cells with a lot of nuclear mitotic features and
areas of necrosis and hemorrhage

Discussion

The clinical course and imaging findings of our patient
were compatible with an aggressive tumor of the right
kidney, as confirmed in the pathological examination that
was embryonal rhabdomyosarcoma. Rhabdomyosarcoma
(RMS) can arise virtually anywhere in the body. However,
although there are 250 new cases per year in the United
states (2) RMS of the kidney is extremely rare as in a
research study by IRSG (Intergroup Rhabdomyosarcoma
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Study Group) from 1972 till 2005, there were only 10
patients with primary renal embryonal RMS (6 cases) or
undifferentiated sarcoma (4 cases) (7).

Also, Senga et al. in 1985 reported 15 cases of RMS of
the kidney in Japanese literature (8). The peak incidence of
RMS is 2-6 years old and 75% of patients are less than 5
years old at diagnosis. Considering that malignant striated
muscle may be a component of Wilms' tumor, it can be
postulated that children renal rhabdomyosarcoma represents,
as a matter of fact, a tumor in which there is an overgrowth
of malignant striated muscle (9). However histologically,
rhabdomyoblasts are hallmark, but there are not always
present especially in poorly differentiated types and
histochemical markers for muscle cells are helpful (2).

Gray scale ultrasound is often the first imaging study
performed to evaluate urinary symptoms. Solid tumors are
typically large and heterogenous but cystic tumors are multi
lobulated. Color doppler is useful in tracing displaced and
compressed vessels, however, vascular invasion is unusual.
CT and MRI of abdomino-pelvic are useful in determing the
organ of the origin of tumor (10).

Gerard et al. in 1991 reported a case of primary
retroperitoneal rhabdomyosarcoma mimicking hypernephroma
in imaging. In fact, these retroperitoneal tumors may
resemble renal carcinomas or tumors arising in other
retroperitoneal organs (10). Unfortunately, differentiation of
this tumor from other tumors of kidney on imaging is
difficult and it can easily mimick other tumors of kidney in
pediatric age group. Interestingly, this tumor can be engulfed
by renal parenchyma and produce the claw sign on CT and
MRI (figure 4). Claw sign is concavity of the renal contour
with renal parenchyma cupping the tumor, and is usually
described in Wilms tumor (11).

Another aggressive tumor of kidney in this age group is
rhabdoid tumor. Its imaging findings and growth rate is
similar to RMS of kidney. However, it can produce a
peripheral subcapsular crescent with attenuation of fluid on
CT in 71% of patients. It is the characteristic of Rhabdoid
Tumor Kidney (RTK), although CT findings are not
pathognomonic (12). Also, neuroblastma arising in neural
crest tissue of adrenal may present sonographically similar to
renal masses, but it can usually be separated from a normal-
appearing kidney. In conclusion, Rhabdomyosarcoma of the
kidney should be considered in the differential diagnosis of
children with huge abdominal mass.
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