Malignant rhabdoid tumor of the kidney arising in an

adult patient
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Malignant rhabdoid tumors (MRT) of the kidney are rare in children and
even less common in adults, with only six previously reported adult cases.
We present the case of a 60-year-old man with an MRT arising in the left
kidney with extensive pulmonary micrometastases and thromboembolism
resulting in thrombotic pulmonary microangiopathy (pulmonary tumor
embolism syndrome). MRT is an extremely aggressive neoplasm with
a short survival time.

alignant rhabdoid tumor (MRT) of the kidney is a

highly aggressive, extremely rare neoplasm that is

usually seen in children. The term rbabdoid is used

because the tumor cells resemble rhabdomyoblasts
but lack myogenic markers, and pathologic diagnosis requires
familiarity with these microscopic features plus awareness that
adult onset is possible. We describe clinical and necropsy find-
ings in an adult with primary renal MRT.

CLINICAL HISTORY

A 60-year-old white man with known hypothyroidism,
hypertension, and chronic obstructive pulmonary disease had
progressive fatigue and abdominal distension for 6 months
and worsening dyspnea for 2 weeks. Imaging showed bilateral
pulmonary infiltrates consistent with pneumonia, and he was
treated at home with antibiotics and prednisone. Three days
later, he presented to an outside emergency department with
gross hematuria, left calf pain, hemoptysis, painful testicular
swelling, and nontraumatic ecchymoses. He was then trans-
ferred to Baylor University Medical Center at Dallas and admit-
ted to the intensive care unit. Examination disclosed bilateral
lower-extremity edema and ecchymosis over the left calf and
ankle. His body mass index was 30.4 kg/m?, blood pressure,
170/90 mm Hg; heart rate, 96 beats/minute; respiratory rate, 18
breaths/minute; white blood cell count, 31.9 k/pL; hemoglobin,
9.3 g/dL; hematocrit, 25.9%; platelets, 81 k/pL; prothrombin
time, 18.0 seconds (reference range 9.0-12.0 seconds); blood
urea nitrogen, 46.0 mg/dL; creatinine, 1.6 mg/dL; and arterial
blood gas pH, 7.38. He was given heparin and multdiple units
of red blood cells and cryoprecipitate. Chest radiograph showed
bilateral basilar and right upper lobe infiltrates. Computed to-
mography showed a thrombus within the left renal vein that
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Figure 1. Computed tomography showing (a) a thrombus distending the left renal
vein and (b) a mass in the middle to lower pole of the left kidney.

extended into the inferior vena cava and a mass in the mid to
lower pole of the left kidney (Figure 1).

Over the next few days, the patient’s oxygen requirements
increased, his abdomen became more distended, and his urine
output decreased. A left radical nephrectomy and retroperito-
neal lymph node dissection was performed. At surgery, there was
no residual thrombus in the left main renal vein. Postoperatively,
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Figure 2. “Rhabdoid” tumor cells with eccentric nuclei and eosinophilic cytoplasm
(H&E, 400x).

he continued to bleed and developed an abdominal compart-
ment syndrome; the same day at reoperation a splenectomy
was performed for apparent “decapsulation,” and he died on
the operating table.

The left kidney (surgical specimen) contained a 3.5 X 2.5 X
2.0 cm poorly circumscribed, soft tan lesion in the mid to lower
pole that extended from the hilum to the cortex. Numerous
tan-gray nodules (0.1-0.4 cm) were also present within peri-
nephric and renal sinus connective tissues. Microscopically, this
MRT contained characteristic sheets of anaplastic, noncohesive
tumor cells with eccentric nuclei, prominent nucleoli, and eo-
sinophilic, fibrillar cytoplasmic inclusions (Figure 2). There
was extensive intravascular tumor within adjacent soft tissues.
Immunohistochemically, tumor cells were strongly reactive for
vimentin and pancytokeratin (AE 1-3), but negative for desmin,
myoglobin, $100, melanoma cocktail, TTF-1, CK7, CK20,
CDX2, PAX8, CD31, CD34, Factor VIII, CD30, and CD45.
Additionally, tumor cells were negative for integrase interactor 1
(INI-1) nuclear protein expression. Electron microscopy found
cytoplasmic whotls of intermediate filaments, some of which
displaced the nucleus (Figure 3). Together, these histologic, im-
munohistochemical, and electron microscopic findings were
sufficient for the diagnosis of MRT.

Figure 4. Microthrombi within lung vasculature containing tumor cells (H&E,
100x).

At necropsy, the abdomen contained 90 g of clotted blood at
the nephrectomy site. Subcentimeter grey-white tumor nodules
were present in pulmonary hilar lymph nodes, the left adrenal
gland, the left spermatic cord, and the right kidney. The inferior
vena cava contained loose fragments of thrombus, and there
were large, coiled thromboemboli in bilateral hilar lung vessels.
Microscopically, all tumors had the same histologic appear-
ance. The large pulmonary thromboemboli were laminated, and
most contained tumor cells. In some sections, the tumor cells
extended along endothelial surfaces of the pulmonary arteries,
and small, intravascular fibrin thrombi containing tumor cells
were widely distributed throughout both lungs (Figure 4). Addi-
tional autopsy findings included severe pulmonary emphysema,
pulmonary hypertensive vasculopathy, chronic thyroiditis, and
chronic gastroesophageal inflammation.

DISCUSSION

MRT of the kidney usually affects children <2 years of
age (1). It comprised 1.8% of all pediatric renal tumors in the
National Wilms' Tumor Study (2). In 1978, MRT of the kidney
was described as a “rhabdomyosarcomatoid variant of Wilms
tumor” by Beckwith and Palmer because the cells resembled

Figure 3. Tumor cells containing cytoplasmic whorls of intermediate filaments (electron micrographs, 3200x/4600x).
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rhabdomyoblasts (3), but further studies failed to demonstrate
myogenic differentiation (1), and eventually MRT was recognized
as a distinct clinicopathologic entity (4). These tumors have also
been reported to arise in the urinary bladder, gastrointestinal tract,
mediastinum, liver, soft tissue, orbit, uterus, and central nervous
system (5, 6), and MRT may be “pure” or associated with other
malignant patterns (as “composite” tumors) (1).

Adult renal MRT is even less common, and only six cases
have been reported (1, 7-11). Age at diagnosis has ranged from
32 to 60 years with no predominant gender. One patient was
Asian, one was Caucasian-Hispanic (Spanish), and the remain-
ing four were Caucasian non-Hispanic; all patients presented
with symptoms related to the renal mass or to lung metastases.
The postdiagnosis survival time was usually only a few months
(1). Histologically, all tumors contained noncohesive cells with
eccentric vesicular nuclei, prominent nucleoli, and fibrillar,
eosinophilic cytoplasmic inclusions.

MRT is immunohistochemically perplexing because of
frequent dual reactivity for vimentin, a mesenchymal marker,
and cytokeratin, an epithelial marker (12); this dichotomy
raises interesting questions regarding the origin of these
unusual tumors. Chromosome 22q11.2 deletions or mutations
eventually led to the discovery of INI-1 as the tumor suppressor
gene mutation involved in renal and extrarenal MRTs (13), and
these studies have firmly established MRT as a distinct entity
(14). Furthermore, one fascinating hypothesis is that there is
no single cell of origin for MRT, and that diverse cell types
(even tumor cells) may give rise to an MRT as a consequence of
congenital and/or acquired mutations involving the INI-1 gene.

Criteria essential for pathologic diagnosis of MRT include
characteristic histology showing rhabdoid features (as described
above) and immunohistochemistry indicating loss of INI-1
protein nuclear expression. Although not essential for diagnosis,
negative myogenic markers and electron microscopic confirma-
tion of cytoplasmic intermediate filaments in swirls or whorls
provide additional support for this diagnosis. Also, loss of INI-
1 is helpful to differentiate MRT from other primary renal
neoplasms (15) with rhabdoid differentiation including clear
cell, transitional cell, papillary, chromophobe, and collecting
duct carcinomas (16-18).

Intravascular coagulopathy associated with a pulmonary
tumor embolism syndrome also contributed to this patient’s
death. Pulmonary thrombotic microangiopathy is uncommon,
reported in only 3% to 26% of autopsied patients with solid
tumors (19-22), and is usually only diagnosed postmortem
(23). In this condition, embolic tumor cells obstruct pulmo-
nary vessels, activate the coagulation cascade (24), and produce
inflammatory mediators promoting thrombosis and intimal
proliferation (23). This disorder results in increased vascular
resistance, secondary pulmonary hypertension (24, 25), and
right-sided heart failure. Such patients generally have widely
disseminated cancer, and their prognosis is dismal.
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