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Malignant Extrarenal Rhabdoid Tumor in Adults: Three Case Reports
Originating from the lleum, Adrenal Gland and Uterus'
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Malignant extrarenal rhabdoid tumor (MERT) is a very aggressive tumor that is ex-
tremely rare in adults. Herein, we introduce three cases of MERT in adults that orig-
inated in the ileum, adrenal gland, and uterine endometrium. The MERTs in the ile-
um and adrenal gland showed non-aggressive features and a good prognosis, while
the MERT in the uterine presented with aggressive features and distant metastasis.
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INTRODUCTION

It has been known that malignant rhabdoid tumor, which was
first reported by Beckwith and Palmor in 1978, is a very aggres-
sive renal tumor in infants and children (1). It is a rare tumor,
accounting for less than 2% of renal malignancies in children
and even fewer in adults. However, it has been reported that the
tumor can originate in organs other than the kidney, including
the central nervous system, orbit, lacrimal gland, uterus, skin,
and gastrointestinal tract. These tumors are referred to as malig-
nant extrarenal rhabdoid tumor (MERT). The mean age of the
patients with MERT is about 12 months, but ages range from 3
weeks to 70 years with no demonstrable gender predication.
MERT shows same features as malignant rhabdoid tumor of the
kidney, in microscopic studies of pathology, genetics, and prog-
nosis (1).

MERT is usually aggressive by the time of diagnosis, resulting

in poor prognosis. We present three cases of MERT in adults
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originating from the ileum, adrenal gland, and uterus.

CASE REPORT

Case 1

A 52-year-old woman was admitted to an emergency depart-
ment after cramping, abdominal pain, and vomiting for one day.
The contrast-enhanced CT scan showed a solid mass in the dis-
tal ileum (Fig. 1A). The mass was 2.3 cm in size with good con-
trast-enhancement. It appeared as an intra-luminal protrusion
into the bowel lumen and presented with desmoplastic reaction
at the mesentery. Our initial assessment found the signs similar
to adenocarcinoma of the small bowel, rather than a submuco-
sal tumor such as a neuroendocrine tumor, gastrointestinal stro-
mal tumor, or lymphoma. There was no mechanical obstruction
of the small bowel. The symptoms improved with conservative
management including hydration and analgesics, but recurred

on the fifth day of hospitalization. The patient underwent ene-
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ma with water-soluble contrast medium (Gastrografin, Bayer
Healthcare, Berlin, Germany) and showed an ileocolic-type in-
tussusception (Fig. 1B, C). The intussusceptum moved proxi-
mally with the pressure of the enema, revealing a tumor origi-
nating in the distal ileum, which was not completely resolved
with the enema. Therefore, emergent laparoscopic exploration
was conducted, followed by a radical resection from the distal il-
eum to the hepatic flexure of the colon with extended lymph
node dissection. The pathologic examination revealed absence
of metastasis in a total of 28 dissected regional lymph nodes.

The tumor was 3.5 cm in size and was located 20 cm proximal

to the ileocecal valve. The mass was polypoid at the mucosal sur-

Fig. 1. A 52-year-old woman suffered from cramping abdominal pain.
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face and invaded the muscularis propria (Fig. 1D-F). The lym-
phatic tumor emboli were noted on microscopic examination,
which were composed of polygonal and loosely cohesive cells.
The individual cells had large, eccentric nuclei with homoge-
neously eosinophilic cytoplasm and intra-cytoplasmic inclusions
reminiscent of malignant rhabdoid tumor cells. The tumors were
positive for vimentin and CD56, and negative for CAM5.2, cyto-
keratin, HMB45, synaptophysin, Alcian blue-pH2.5, CD34, and
D2-40.

The patient recovered without any postoperative complica-
tions, and underwent follow-up imaging studies including con-

trast-enhanced abdominal-pelvic CT and contrast-enhanced

F

A. A 70-second-delayed contrast-enhanced coronal CT scan shows a well-enhanced mass (arrowheads) in the distal ileum. The mass has an in-

traluminal protruding appearance and no luminal obstruction.

B. On 5 days from initial study, contrast enema with water-soluble contrast medium (Gastrografin) is performed due to recurred pain. It shows

an ileocolic type intussusception (arrowheads).

C. The intussusception (arrowheads) is moved proximally to the distal ileum with the pressure of the enema, but not completely resolved.
D. The mass (M) is protruding at the mucosal surface, and the cut surface of the tumor is pale yellow, invading the muscular layer (arrow) and

sparing the adventitia (arrowhead) macroscopically.

E. In a low-power field-microscopic photograph (H&E stain, x 40), the tumor penetrates the entire proper muscle (PM) layer (arrowhead), and

lymphatic tumor emboli are noted.

F. In a high-power field-microscopic photograph (H&E stain, x 400), the tumor is composed of polygonal and loosely cohesive cells. The cells
show large, eccentric nuclei, homogenous eosinophilic cytoplasm, and intra-cytoplasmic inclusions (arrows), concordant with rhabdoid cells.
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chest CT at 2, 6, and 12 months after the operation, and posi-
tron emission tomography-CT at 2 months after the operation.

No tumor recurrence or distant metastasis was detected.

Case 2

A 63-year-old man visited the emergency department due to
abdominal pain that had been present for 3 months. The con-
trast-enhanced CT scan revealed a 10-cm, well-defined, round-
shaped mass in the right upper abdominal cavity. The mass pre-
sented with relatively low attenuation compared to the liver on
the pre-contrast-enhanced CT scan and poor enhancement on
the 1-, 2-, and 15-minute delayed phases of the contrast-en-
hanced scans. The mass was positioned at a blunt angle to the
right adrenal gland, suggesting that the origin was the adrenal
gland (Fig. 2A, B). There was no lymphadenopathy or distant
metastasis on imaging studies. The Iodine-123 MIBG scan re-
vealed a ‘cold defect, eliminating the possibility of functional
pheochromocytoma.

A laparoscopic mass excision was performed. The tumor was
13 x 12 x 8 cm on gross specimen. There were no lymphovascu-
lar emboli or perineural invasion. The tumor showed hemor-
rhagic and myxoid foci (Fig. 2C). The tumor was composed of
sheets of polygonal cells containing eosinophilic cytoplasmic in-
clusion. Immunohistochemical staining of the tumor was posi-
tive for cytokeratin and negative for SMA, CD10, epithelial
membrane antigen (EMA), HNB45, CD34, vimentin, inhibin,
§-100 protein, desmin, and chromogranin.

The patient recovered without complications and presented

no tumor recurrence or distant metastasis on imaging studies

for over 2 years after the operation.

Case 3

A 58-year-old woman was admitted to the hospital due to
vaginal spotting that had been present for 5 months. A palpable,
hard mass was detected by physical examination in the low ab-
dominal cavity. The contrast-enhanced pelvis MRI showed a 10-
cm mass in the uterine endometrial cavity. The mass presented
with heterogeneous high-signal intensity on T2-weighted imag-
es and heterogeneous low-signal intensity on T1-weighted im-
ages. The mass showed poor contrast enhancement and multi-
ple T1 high-signal and T2 low-signal intensity foci in the central
portion, representing hemorrhage on MR images (Fig. 3A-C).
Several enlarged lymph nodes were detected along both internal
iliac chains. In addition, multiple uterine leiomyomas appeared
as low-signal intensity on T1- and T2-weighted images. The pa-
tient underwent total abdominal hysterectomy, left salphingo-
oophorectomy, and radical lymph node dissection, including
pelvic and paraaortic lymph nodes.

The tumor was 11.5 cm in size and originated from the uter-
ine endometrium. The mass involved more than 50% of the
depth of the myometrial layer. Seven metastatic lymph nodes
were diagnosed in a total of 51 lymph nodes.

On microscopic images, typical rhabdoid morphology was
noted. On immunohistochemical stain study, CD99, integrase
interactor 1 (INI1), and vimentin were positive and myogenin,

cytokeratin, and epithelial membrane antigen were negative.

Fig. 2. A 63-year-old man presenting a right adrenal gland mass.
A. A pre-enhanced CT scan shows well-defined, round-shaped, low attenuatting mass in the right upper abdominal cavity.

B. An 120-second-delayed contrast-enhanced CT scan shows poor enhancement of the mass. The mass is positioned at a blunt angle to the right
adrenal gland (arrowheads).
C. The cut surface of the tumor is pinkish tan and soft with hemorrhagic and myxoid foci.
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Multiple pelvic tumors and retroperitoneal lymphadenopathy
were detected on the follow-up CT scan performed 3 months
after the operation, suggesting a tumor recurrence (Fig. 3D, E).
The patient expired 9 months after the operation.

Malignant rhabdoid tumor was first described as a sarcoma-
tous variant of Wilm’s tumor (1). However, because of the ab-
sence of ultrastructural or immunohistochemical evidence of
myogenic differentiation, the term “rhabdoid tumor” was adopt-
ed, based on the rod-like shape of the tumor cells. The rhabdoid
cells typically present with a large polygonal appearance with
juxtanuclear, globular, and eosinophilic inclusions in the cyto-
plasm and vesicular nuclei that often contain a single prominent
nucleolus. The histologic diagnosis of MERT is confirmed by
identifying rhabdoid cells in the tumor. The architecture of a tu-

mor usually consists of a solid pattern, but it can also have tra-
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becular, pseudo-alveolar, and myxoid patterns (2).

The histologic origin of MERT is unclear. The term ‘malig-
nant rhabdoid tumor’ has been used to describe a heteroge-
neous group of neoplasms that have distinct so-called “rhab-
doid” cytologic features in common. However, for malignant
rhabdoid tumors, 70% of the primary tumors share a similar
mutation or loss of the tumor-suppressor gene SWI/SNF-related,
matrix-associated, actin-dependent regulator of chromatin, sub-
family b, member 1 (SMARCBI), also known as INII on chro-
mosome 22q11.2. This unique gene makes this tumor a distinct
entity (3). It has also been reported that rhabdoid tumors can
arise within neural stem cells during a critical developmental
period, in which a loss of SMARCBI directly results in repres-
sion of neural development (4).

There is a controversy regarding the development of malig-
nant rhabdoid tumors, with two prominent hypotheses: de novo
from non-neoplastic cells or through tumor progression from

other types of neoplasm. Therefore, it is suggested that other

D E

Fig. 3. A 58-year-old woman complaining vaginal spotting.

A, B. The uterine endometrial mass presents with heterogeneous high-signal intensity on T2-weighted image (A) and heterogeneous low-signal
intensity on T1-weighted image (B). Multiple T2 low-signal and T1 high-signal intensity foci in the mass, representing hemorrhage (arrows).

C. Contrast-enhanced T1-weighted MR image shows poor enhancement of the mass.

D, E. Contrast-enhanced CT scan images performed 3 months after the operation show multiple pelvic tumors and retroperitoneal lymphade-

nopathy.
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non-rhabdoid tumor components are found in the tumor, and
may be referred to as composite malignant rhabdoid tumors.
This focal “rhabdoid phenotype” may be present in various mes-
enchymal and epithelial malignancies including squamous car-
cinoma, malignant melanoma, and synovial sarcoma. It has
been accepted that the rhabdoid phenotype is usually associated
with worst prognosis (5).

Because immunohistochemistry is available in clinical prac-
tice more often than a molecular gene assay, immunostaining
with INI1/BAF47 antibody can be used to confirm malignant
rhabdoid tumor, instead of analysis of the SMARCBI/INII
genes. Malignant rhabdoid tumor shows polyphenotypic im-
munohistochemical profiles and positive results for a variety of
antigens including epithelial, mesenchymal, and neural anti-
gens. Fanburg-Smith et al. (6) evaluated the immunohistochem-
ical features of 28 cases of rhabdoid tumors and reported that
rhabdoid tumors were mainly positive for vimentin, which is a
type III intermediate filament protein that is expressed in mes-
enchymal cells and used as a sarcoma tumor marker to identify
the mesenchyme. The EMA and cytokeratin are found in the in-
tra-cytoplasmic cytoskeleton of epithelial tissue and have been
used as tumor markers of epithelial origin; they appear to be the
next most frequently expressed markers. Some malignant rhab-
doid tumors may be positive for CAMS5.2, MSA, CEA, SMA,
CD99, synaptophysin, or neuron-specific enolase including
CD57 (Leu-7), NSE, and focal S100 protein (6).

To our knowledge, a primary malignant rhabdoid tumor in
the gastrointestinal (GI) tract is extremely rare. A total of 28 cases
of malignant rhabdoid tumor involving the GI tract have been
reported, and the stomach is the most frequently involved (8 cas-
es), followed by 10 cases of small bowel (1 duodenum, 7 jeju-
num, and 1 ileum), 7 cases of colon, and 3 cases of esophagus (7).
The patients with MERT in the GI tract are older (mean, 67.9
years; range, 52-84 years) than patients who have the same tu-
mor elsewhere. Furthermore, men are 3.6 times more likely than
women to develop GI tract MERT. However, none or only a slight
male predilection has been generally reported for MERT else-
where. The diameter of the primary tumor exceeded 5 cm in
most cases. The most common sites of metastasis were the liver,
adrenal glands, and regional lymph nodes. The prognosis of
MERT in the GI tract is very poor, and the median rate of sur-
vival is approximately 5.5 months (8).

24

Only one case of primary adrenal gland MERT has been re-
ported, and the patient was a 3-year-old boy (9). Both tumors
showed no invasion into the adjacent organs, contrary to the ag-
gressive imaging features of MERT originating elsewhere, de-
spite the huge size of over 10 cm in diameter. Our case had re-
sults with positivity for cytokeratin stain, in accordance with the
previous case which had positivity for cytokeratin and EMA by
immunohistochemistry.

MERT arising from the female genitalia has been reported in
12 cases of the vulva, 5 cases of the uterus (except mixed form),
and one case of the ovary. The ages at the onset of the diseases
ranged from 18 to 71 years (mean age, 38 years). It was reported
that 6 surgically treated female genitalia MERT patients had
lived for more than 30 months. Female genitalia MERT showed
positive staining for vimentin, cytokeratin, and EMA.

There are no known pathognomic imaging findings for MERT.
The tumor is usually large and presents with parenchymal het-
erogeneity without capsulation, on various imaging modalities
including ultrasonography, computed tomography, and MRI;
this is due to frequent intra-tumoral necrosis and hemorrhage,
which suggests a rapid tumor growth (1).

Upon diagnosis, most tumors show extensive aggressive fea-
tures with invasion into the adjacent organs or distant metasta-
sis, including the liver, retroperitoneal space, pancreas, adrenal
gland, and urinary bladder.

Our case of GI tract MERT was small in size (less than 3 cm)
with no distant metastases, probably due to early symptoms such
as bowel obstruction. In this case, the tumor showed a homoge-
neous enhancement pattern. It was reported in another study
that MERT detected early in the subcutaneous layer of the ab-
dominal wall was small in size with homogeneous enhancement
(10). In both cases, a complete excision of the tumor was achieved
and the prognosis was excellent.

The best treatment for MERT is the complete surgical resec-
tion, and there is no established adjuvant therapy. The post-op-
erative chemotherapy and radiation therapy are usually attempt-
ed in most MERT patients with aggressive features, using an
alkylating agent such as doxorubicin. However, the benefits of
these adjuvant therapies are not clear.

In summary, MERT is an extremely rare tumor in adults, with
aggressive features and poor prognosis. They usually present as
large heterogeneous tumors on imaging studies. However, they
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can also be small homogeneously enhanced tumors with excel-

lent prognosis, if detected early enough.
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