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Abstract

Extrarenal malignant rhabdoid tumors (MRT) are extremely rare. There have been only a few cases of MRT described
in the literature and even fewer in the radiology literature. We present rare uterine and hepatic MRT and their
computed tomography, magnetic resonance, and ultrasound imaging features with histopathologic correlation.
Although the final diagnosis is based largely on histopathology, radiologists should include MRT in their differential
considerations, regardless of tumor location, when they are dealing with an extremely aggressive tumor of early

childhood.
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Introduction

Rhabdoid tumor was first described in the kidneys and
was initially thought to be a sarcomatous variant of
Wilms tumor!!!. Renal rhabdoid tumor has been
described as a solid tumor that is seen usually only in
childhood, with most cases occurring in the 1st year of
life'?!. These tumors are usually large at presentation
and show necrosis and calcification more commonly
than Wilms tumor. Affected patients have a dismal
18-month survival rate of only 20%31. Interesting features
of renal rhabdoid tumors include their association with
hypercalcemia, the presence of lobulation at radiology,
and occasional subcapsular hematoma formation!'!.
The two largest series of extrarenal soft-tissue tumors
with a rhabdoid phenotype in the pathology literature
were reported by Parham et al'™ and Kodet et all!
Extrarenal rhabdoid tumors have been described in the
liver, brain, tongue, neck, chest, heart, pelvis, extremities,
and several other sites!®. These tumors typically occur in
infancy; the median patient age in one large series was 20
months. However, patient age ranges from 3 weeks to 50

years[4]. The tumors have a 1.5:1 male predilection[4],

and death occurs an average of 6 months after diagnosis.
Data concerning the 5-year survival rate are not available.

The imaging characteristics of soft-tissue rhabdoid
tumors have yet to be determined, largely because of
the rarity of these tumors!®7!. Recently, Garcés-Inigo
et al.'¥! described the largest case series in the radiology
literature; no specific imaging features were observed that
could prove diagnostic for these tumors, however,
Garcés-Inigo et al®! did show that these tumors have a
tendency to be large and hypodense on CT, and show a
heterogeneous hyperintensity on T2-weighted (W) mag-
netic resonance (MR) imaging. To our knowledge, only a
few cases of hepatic and none of malignant uterine rhab-
doid tumors have been described in the radiology litera-
ture previously.

Case report 1

The patient was a 19-month-old white female with no
relevant past medical history who presented with dysuria.
Ultrasound imaging revealed bilateral hydronephrosis
possibly as a result of bladder outlet obstruction from a
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large heterogeneously hyperechoic mass arising from the
uterus; color Doppler imaging showed tumor vascularity
(Fig. 1).

The patient subsequently underwent MR imaging of
the pelvis, which showed a large mass arising in the
uterus that was heterogeneous and iso- to hyperintense
on T2W imaging and isointensity on T1W sequence
(Fig. 2). Post-contrast TIW MR imaging showed an
avid heterogeneous enhancement pattern with areas of
low intensity suggestive of necrosis. The uterus appeared
enlarged with diffusely irregular wall displacing the blad-
der anteriorly secondary to this large irregular mass
(Fig. 3).

The patient underwent a biopsy which revealed a rare
uterine rhabdoid tumor.
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Subsequent CT imaging of chest, abdomen, and pelvis
was performed to evaluate for metastatic disease; multi-
ple hypodense rounded lesions distributed throughout
the liver were consistent with metastasis (Fig. 5).
A whole body nuclear medicine bone scan (not
shown) was also performed; this showed a focally
prominent activity overlying the sacrum that was felt to
be either a result of small dystrophic calcification within
the mass or extension of the mass into the anterior sacral
cortex.

Follow-up MR imaging revealed multiple hyperintense
lesions in the liver on T2W sequence which appeared
hypointense on T1W sequence. Post-contrast images
revealed moderate heterogeneous enhancement (Fig. 4).
The findings were suggestive of metastatic disease.

TRV PELVIC MASSEPS

Figure 1 Grayscale and color Doppler images of the pelvis showing a large heterogeneous echotexture solid uterine
mass in case 1 with internal vascularity and mass effect on the bladder which appears anteriorly displaced.

Figure 2 Axial TIW MR image (b) shows a large isointense uterine mass in case 1 with mass effect and anterior
displacement of the bladder. On axial T2ZW MR image (a), the uterine mass appears heterogeneous with areas of

hyperintensity.
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Figure 3 Pre- and post-contrast TIW MR images of the uterine mass in case 1. Post-contrast axial TIW MR image (b)
showing heterogeneously avid enhancement with areas of hypointensity suggestive of necrosis.

Figure 4 An isointense mass on axial TIW MR imaging (a) in the anterior segment of the right lobe of the liver in
case 1, which appears heterogeneously hyperintense on axial T2ZW MR imaging (b) suggestive of metastatic disease.

Figure 5 Axial CT post-contrast images show a large heterogeneous, predominantly hypodense uterine mass (a) in
case 1 with mass effect and displacement of adjacent structures. A hypodense lesion is seen in the right lobe of the liver
most consistent with metastatic disease (b).
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Figure 6 Axial T2ZW MR image (a) shows a multilobulated heterogeneously hyperintense mass in case 2, which appears
hyperintense on TIW MR image (b) involving the right lobe of the liver. Axial TIW MR post-contrast image shows
heterogeneously avid enhancement of this mass, which appears lobulated (c). Axial CT post-contrast image shows a large
macrolobulated heterogeneous and predominantly hypodense mass involving the right lobe of the liver in case 2 with

areas of low density suggestive of necrosis.

Case report 2

The patient was a healthy 3-year-old white male with no
significant past medical history who presented with right
upper quadrant pain, intermittent fever, and distended
abdomen. Physical examination revealed tenderness to
palpation in the right upper quadrant and hepatomegaly.
Initial imaging with CT was performed and revealed a
well-circumscribed, large, heterogeneous, hypodense
mass with areas of necrosis within the anterior segment
of the right lobe of the liver (Fig. 6d).

MR imaging showed a large heterogeneous, hyperin-
tense, mutilobulated liver mass involving the inferior
aspect of the right lobe of the liver on T2W imaging
with mass effect on the main portal vein (Fig. 6a).
Post-contrast T1W imaging showed heterogeneous con-
trast enhancement (Fig. 6¢).

Serum levels of ferritin, alpha-fetoprotein, and beta-
human chorionic gonadotropin were within limits of
normal, however, the patient did have increased lactate
dehydrogenase levels of approximately 1371 IU/L
Further CT imaging of the chest and brain did not
reveal any metastatic disease. The tumor was judged to
be surgically unresectable because of its close proximity
to porta hepatis. An open wedge biopsy was performed
and tumor histology confirmed a rare rhabdoid tumor of
the liver.

Discussion

Malignant rhabdoid tumors (MRTs) are highly aggres-
sive neoplasms that most commonly occur in the
kidney of young children. A few cases of primary MRT
occurring in extrarenal sites have been reported, particu-
larly in the soft tissues. MRT was first described by
Beckwith and Palmer in 1978 as a rhabdomyosarcoma-
toid variant of Wilms tumor with a poor prognosism.

Most MRTs occur during the first year of life!!. The
median age at presentation is about 11 months and is
distributed over early infancy and later childhood and
tails off into adult life"'!"). The course of extrarenal
MRT is short and its prognosis is very poor. Less than
50% of patients with this neoplasm have survived for 5
years without tumor recurrence, regardless of the therapy
used!!>~141,

Our first case was a malignant and highly aggressive
tumor of the endometrium, which corresponded to
Beckwith’s  restrictive morphological criteria for
MRT!! with all the main histological, immunohisto-
chemical and ultrastructural characteristics of the entity.

Radiologically, MRTs are large heterogeneous tumors
on CT and MRI at the time of presentation“’g’]s]. They
demonstrate contrast enhancement and areas of necrosis.
They can be locally invasive. Extrarenal MRTs are highly
aggressive neoplasms and patients may have metastatic
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disease at the time of presentation. The liver may be the
primary site of metastatic involvement. Hypodensity on
CT seems to be a consistent feature of these aggressive
tumors, as seen in our cases and in a recent case series
published by Garcés-Inigo et al"®!. Our cases also showed
heterogeneous hyperintensity on T2W MR and heteroge-
neous enhancement as seen in the case series by Garcés-
Ihigo et al.!®!.

In summary, although the diagnosis is largely based on
histopathology, radiologists should include MRT in their
differential considerations, regardless of tumor location,
when they are dealing with an extremely aggressive tumor
of early childhood.
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