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ABSTRACT
Malignant rhabdoid tumour is a rare, but highly aggressive, malignancy of early childhood. Malignant 
rhabdoid tumour can be classified according to renal and extrarenal locations. For extrarenal lesions, the 
spinal cord and central nervous system are most commonly involved, although such tumours may arise in 
almost any site. However, malignant rhabdoid tumour of the bladder has only been reported in a few patients, 
mainly focusing on its pathological aspects. We report on a patient with malignant rhabdoid tumour of the 
urinary bladder. The clinical, radiological, and histological features of this disease entity are discussed.
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中文摘要

嬰兒膀胱惡性橫紋肌樣瘤

譚家盈、李子飛、李醒芬、謝佩溈、彭潔儀

惡性橫紋肌樣瘤是發生於童年早期的一種罕見、具高度侵襲性的惡性腫瘤。惡性橫紋肌樣瘤依據發

病部位可分為腎內型和腎外型。儘管該腫瘤可發生於任何部位，但於腎外最常累及脊髓和中樞神經

系統。然而，文獻中只有少數膀胱惡性橫紋肌樣瘤的病例，且主要集中於病理方面。本文報告一宗

膀胱惡性橫紋肌樣瘤的病例，並討論相關臨床症狀、影像學及組織學特徵。

INTRODUCTION
Malignant rhabdoid tumour is a rare, but highly 
aggressive, malignancy of early childhood. The most 
commonly affected site is the kidney and this tumour 
comprises only about 2% of paediatric renal tumours.1 
Approximately 80% of cases occur in children younger 
than 2 years, most of whom are diagnosed between the 
ages of 6 and 12 months.1 The median age at diagnosis 

is 11 months.2 Most patients present with haematuria. 
Due the aggressiveness of the tumour, 80% of patients 
develop metastases, most commonly to the lungs and, 
less often, to the liver, abdomen, brain, lymph nodes, 
or skeleton.3 Patients may develop hypercalcaemia 
secondary to elevated parathyroid hormone and the 
serum calcium level can be normalised after tumour 
resection.2 Patients have a poor prognosis, with 
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mortality occurring within 12 months of diagnosis. 
Data for 5-year survival are barely available due to 
the poor prognosis. Malignant rhabdoid tumour was 
named for its apparent resemblance to skeletal muscle 
histologically. This tumour was first described as a 
sarcomatous variant of Wilms’ tumour, but was later 
recognised as a distinct entity with different clinical 
and pathological features.3 Malignant rhabdoid tumour 
can be classified based on its location as renal and 
extrarenal lesions. For extrarenal lesions, the spinal cord 
and central nervous system (CNS) are most commonly 
involved, although such tumours may arise in almost 
any site, including the extremities, brain, and heart.4 
Malignant rhabdoid tumour of the bladder has only 
been reported in a few patients, mainly focusing on 
its pathological aspects.5-8 We report on a patient with 
malignant rhabdoid tumour of the urinary bladder. The 
clinical, radiological, and histological features of this 
disease entity are discussed.

CASE REPORT
A 5-month-old girl with an uneventful antenatal history 
was referred to the Alice Ho Miu Ling Nethersole 
Hospital, Hong Kong, in September 2011 with a 
1-month history of haematuria. She had end-stream 
haematuria and was afebrile. She had been treated for 
a urinary tract infection with intravenous antibiotics in 
Mainland China before presenting to our hospital. 

Ultrasonography showed a lobulated intravesical mass 
adhering to the left posterior wall of the urinary bladder, 
measuring 2 cm in size at its maximal dimension. 

Intralesional hypoechoic areas were present (Figure 
1). No significant vascularity was noted within the 
mass. No focal renal mass or proximal dilatation of 
the ureters and collecting systems was detected on 
either side. Computed tomography (CT) scan showed  
a lobulated soft tissue mass with broad attachment to  
the left superoposterior wall of the urinary bladder 
(Figure 2). Internal hypoenhancing areas were 
suggestive of cystic or necrotic components. The 
kidneys were unremarkable. No pelvic or retroperitoneal 
lymphadenopathy was identified. No evidence of 

Figure 1. A transabdominal ultrasound scan of the pelvis in 
longitudinal section shows a lobulated soft tissue mass (arrow) 
attached to the left posterior aspect of the urinary bladder wall. Of 
note are internal hypoechoic areas that may suggest the presence 
of tumour necrosis.

Figure 2. Contrast-enhanced computed tomography scans of 
the abdomen and pelvis: (a) axial and (b) coronal reformatted 
images show a lobulated soft tissue mass (arrows) with broad 
attachment to the left superoposterior wall of the urinary bladder. 
Internal hypoenhancing areas that suggest the presence of cystic 
or necrotic components are present. No intralesional calcification 
is identified.

(a)

(b)
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distant metastases was detected on the CT scan. She 
subsequently underwent cystoscopy, which showed 
a large intravesical mass arising from the posterior 
part of the dome of the urinary bladder. The mass had 
an irregular shape with a rough papillary surface and 
appeared vascular. 

Partial cystectomy was performed. Intraoperatively, 
the tumour measured approximately 3 cm in maximal 
dimension and was attached by a stalk to the dome 
of the urinary bladder (Figure 3). Additional necrotic 
tumour fragments were present within the bladder. 
The rest of the urinary bladder was unremarkable 
macroscopically. Pathologically, the tumour was 
confirmed to be extrarenal malignant rhabdoid tumour. 

The ulcerated tumour consisted of diffuse sheets of 
malignant cells exhibiting large vesicular nuclei, 
prominent nucleoli, and a moderate-to-large amount 
of eosinophilic cytoplasm. A rhabdoid appearance 
with eccentrically located nuclei with inclusion-like 
cytoplasmic features was noted. Mitotic activity was 
frequent with tumour necrosis (Figure 4). The tumour 
invaded deep into the muscularis propria without 
evidence of lymphovascular permeation. The resection 
margin was clear. Immunohistochemical staining of 
the tumour cells exhibited loss of integrase interactor 1 
(INI-1) staining. 

Postoperative bone scan and CT scan of the thorax 
and abdomen at 1 month after operation showed no 
evidence of metastases. Due to the association of the 
tumour with the CNS, the patient underwent magnetic 
resonance imaging (MRI) of the brain and whole spine, 
which was negative for metastases. The patient was 
cared for by the paediatric oncologists and scheduled 
for chemotherapy.

DISCUSSION
Malignant bladder tumour in childhood is commonly 
mesenchymal in origin. The most common entity is 
rhabdomyosarcoma, either arising directly from the 
bladder wall or originating from other pelvic or perineal 
structures. Rhabdomyosarcoma usually presents in the 
first 2 decades of life, with an older age of presentation 
than rhabdoid tumour. Rhabdomyosarcoma usually 
arises from the trigone or urethral orifice when located 
within the urinary bladder.9 Other less common bladder 

Figure 3. Intraoperatively, the tumour is attached to the dome of 
the urinary bladder, with evidence of necrosis.

Figure 4. Rhabdoid tumour of the bladder specimen: (a) longitudinal sagittal section of the ulcerated polypoid mass that protruded from 
the bladder mucosal surface is shown. The cut surface reveals a solid whitish fleshy tumour measuring 2.8 cm in maximum dimension. 
The tumour is close to most of the circumferential margins and the deep margin. (b) Histological section shows diffuse sheets of malignant 
cells with large eccentric vesicular nuclei, prominent nucleoli (white arrow) and a moderate-to-large amount of eosinophilic cytoplasm (black 
arrow). Mitotic activity is frequent (H&E, original magnification x 400). (c) Integrase interactor 1 (INI-1) immunostain shows loss of INI-1 
staining in the tumour cells (H&E, original magnification x 400).

1 cm
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tumours include pheochromocytoma, which is usually 
suspected in the presence of biochemical abnormalities. 
Imaging study is performed primarily to locate the 
tumour rather than to make the primary diagnosis. 
Transitional cell carcinoma of the bladder is rarely 
found in the first 2 decades of life and is exceptional 
in children younger than 10 years.10 Other rare 
bladder tumours include cavernous haemangioma and 
neurofibroma, which show no specific imaging features. 
Infantile intravesical malignant rhabdoid tumour is 
exceedingly rare, and has been reported in only a few 
patients,5-8 but it should be considered as a differential 
diagnosis in infants presenting with a bladder mass. 

While the imaging features of renal and CNS malignant 
rhabdoid tumour have been well described,11,12 those of 
malignant rhabdoid tumour within the bladder are rarely 
reported. Imaging features of renal malignant rhabdoid 
tumour include a subcapsular fluid collection and a 
lobulated appearance surrounded by haemorrhage or 
necrosis. Calcifications are more common in rhabdoid 
tumour than in Wilms’ tumour. Vascular and local 
invasion is not uncommon.11 In this patient, the tumour 
appeared lobulated in outline both on ultrasonography 
and CT, with central hypoechoic/low attenuating areas 
highly suggestive of tumour necrosis. Although there 
was no calcification or evidence of local invasion, the 
overall appearance was similar to its renal counterpart, 
which is prone to necrosis and haemorrhage. 

Malignant rhabdoid tumour has the worst prognosis 
among malignant urinary tract tumours of infancy 
and childhood. The tumour is aggressive, with early 
metastasis, and patients commonly have advanced 
disease at presentation, with death ensuing within 
12 months of diagnosis.3 The 18-month survival 
rate is only 20%.13 The association of rhabdoid 
tumour with synchronous or metachronous primary 
intracranial tumours or metastases has been well 
established as a distinctive feature. Rhabdoid tumours 
are commonly midline lesions in the posterior 
cranial fossa, and include primitive neuroectodermal 
tumour, ependymoma, and cerebellar and brainstem 
tumours.2 Hence, it is justifiable for patients with tissue 
confirmation of infantile intravesical rhabdoid tumour to 
undergo evaluation of the CNS. This patient underwent 
MRI of the CNS, which showed no evidence of distant 
metastases or intracranial lesions. Recent studies 
have also investigated the use of tracer fluorine-18 
fluorodeoxyglucose (F18-FDG) positron emission 
tomography (PET) for malignant extrarenal rhabdoid 

tumours, which accumulate F18-FDG avidly. PET/CT 
is helpful in the initial staging, assessing response to 
treatment, and clinical decision making at various stages 
of disease management.14

The treatment approach is different for rhabdoid 
tumour than for other bladder tumours, usually 
involving partial cystectomy and chemotherapy,7 as 
for this patient. Radiotherapy is commonly given for 
rhabdomyosarcoma together with chemotherapy, which 
incurs a radiation hazard during early childhood.

The misleading name of rhabdoid tumour was  
originally suggested because of the morphological 
resemblance to other skeletal muscle tumours. However, 
neither ultrastructural nor immunohistochemical 
features support a myogenic origin for this tumour.15 
Histologically, rhabdoid tumour is characterised by 
a monotonous population of large, non-cohesive 
cells with vesicular nuclei and large nucleoli. The 
eccentric nucleus contains vesicular chromatin and 
prominent nucleoli, and eosinophilic cytoplasmic 
hyaline inclusions are present. Immunostaining is 
variable, but the tumour cells may be immunoreactive 
to vimentin, which may show paranuclear staining, 
cytokeratin, epithelial membrane antigen, desmin, 
and neurofilament. Extrarenal rhabdoid tumours 
generally have a histological appearance similar to 
renal rhabdoid tumours. The prognosis is poor for 
children with malignant rhabdoid tumour, therefore, 
making an early and accurate diagnosis is essential. 
Homozygous truncating mutations of the hSNF5/
INI1 gene have been known to predispose patients to 
malignant rhabdoid tumour and a variety of tumours of 
the CNS since 1999.16 Patients with rhabdoid tumours 
have homozygous deletions or mutations of the INI1 
gene in chromosome band 22q11.2.17 Thus, molecular 
genetic analysis of the INI1 locus has clinical utility 
in a diagnostic setting. The INI-1 gene is a tumour 
suppressor gene that alters the conformation of the 
DNA histone complex so that transcription factors have 
access to the target genes. INI-1 is a nuclear antigen 
that is normally expressed in nucleated cells. The 
diagnostic feature of a rhabdoid tumour is the loss of 
normal nuclear INI-I expression. Thus, a positive INI-1 
stain result will show loss of nuclear INI-1 staining. The 
cystectomy specimen of this patient exhibited loss of 
INI-1 staining. The INI-1 gene mutation has also been 
reported to be associated with germline mutation and 
predisposition to familiar cancers.18 Early diagnosis can 
aid family screening and counselling.19
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CONCLUSION
Malignant rhabdoid tumour is an aggressive malignancy 
of early childhood that should be considered as a 
differential diagnosis in infants with a bladder mass. The 
imaging findings of malignant rhabdoid tumour are non-
specific, although the histological and immunochemical 
findings are distinctive. CNS screening is essential as 
malignant rhabdoid tumour is highly associated with 
CNS tumours. Imaging can help to stage the disease and 
monitor treatment response. 

REFERENCES
1. Charles AK, Vujanić GM, Berry PJ. Renal tumours of childhood. 

Histopathology. 1998;32:293-309. cross ref 

2. Agrons GA, Kingsman KD, Wagner BJ, Sotelo-Avila C. Rhabdoid 
tumor of the kidney in children: a comparative study of 21 cases. 
AJR Am J Roentgenol. 1997;168:447-51. cross ref 

3. Palmer NF, Sutow W. Clinical aspects of the rhabdoid tumor of the 
kidney: a report of the National Wilms’ Tumor Study Group. Med 
Pediatr Oncol. 1983;11:242-5. cross ref 

4. Parham DM, Weeks DA, Beckwith JB. The clinicopathologic 
spectrum of putative extrarenal rhabdoid tumors. An analysis of 42 
cases studied with immunohistochemistry or electron microscopy. 
Am J Surg Pathol. 1994;18:1010-29. cross ref 

5. Harris M, Eyden BP, Joglekar VM. Rhabdoid tumour of the 
bladder: a histological, ultrastructural and immunohistochemical 
study. Histopathology. 1987;11:1083-92. cross ref 

6. Carter RL, McCarthy KP, al-Sam SZ, Monaghan P, Agrawal M, 
McElwain TJ. Malignant rhabdoid tumour of the bladder with 
immunohistochemical and ultrastructural evidence suggesting 
histiocytic origin. Histopathology. 1989;14:179-90. cross ref  

7. Chang JH, Dikranian AH, Johnston WH, Storch SK, Hurwitz RS. 
Malignant extrarenal rhabdoid tumor of the bladder: 9-year survival 
after chemotherapy and partial cystectomy. J Urol. 2004;171(2 Pt 
1):820-1 cross ref 

8. Duvdevani M, Nass D, Neumann Y, Leibovitch I, Ramon J, 
Mor Y. Pure rhabdoid tumor of the bladder. J Urol. 2001;166: 

2337. cross ref  
9. McCarville MB, Spunt SL, Pappo AS. Rhabdomyosarcoma in 

pediatric patients: the good, the bad, and the unusual. AJR Am J 
Roentgenol. 2001;176:1563-9. cross ref 

10. Lerena J, Krauel L, García-Aparicio L, Vallasciani S, Suñol M, 
Rodó J. Transitional cell carcinoma of the bladder in children and 
adolescents: six-case series and review of the literature. J Pediatr 
Urol. 2010;6:481-5. cross ref  

11. Chung CJ, Lorenzo R, Rayder S, Schemankewitz E, Guy CD, 
Cutting J, Munden M. Rhabdoid tumors of the kidney in children: 
CT findings. AJR Am J Roentgenol. 1995;164:697-700. cross ref 

12. Koral K, Gargan L, Bowers DC, Gimi B, Timmons CF, Weprin B, 
et al. Imaging characteristics of atypical teratoid-rhabdoid tumor in 
children compared with medulloblastoma. AJR Am J Roentgenol. 
2008;190:809-14. cross ref 

13. Weeks DA, Beckwith JB, Mierau GW, Luckey DW. Rhabdoid 
tumor of kidney: a report of 111 cases from the national Wilms’ 
tumor study pathology center. Am J Surg Pathol. 1989;13:439- 
58. cross ref 

14. Howman-Giles R, McCowage G, Kellie S, Graf N. Extrarenal 
malignant rhabdoid tumor in childhood application of 18F-FDG 
PET/CT. J Pediatr Hematol Oncol. 2012;34:17-21. cross ref 

15. Raspollini MR, Li Marzi V, Nicita G, Mikuz G. The challenging 
diagnosis of the rhabdoid carcinoma of the pelvis: a case report 
with literature review. Appl Immunohistochem Mol Morphol. 
2012;20:177-83. cross ref 

16. Sévenet N, Sheridan E, Amram D, Schneider P, Handgretinger 
R, Delattre O. Constitutional mutations of the hSNF5/INI1 gene 
predispose to a variety of cancers. Am J Hum Genet. 1999;65:1342-
8. cross ref 

17. Biegel JA, Tan L, Zhang F, Wainwright L, Russo P, Rorke LB. 
Alterations of the hSNF5/INI1 gene in central nervous system 
atypical teratoid/rhabdoid tumors and renal and extrarenal rhabdoid 
tumors. Clin Cancer Res. 2002;8:3461-7.

18. Harris TJ, Donahue JE, Shur N, Tung GA. Case 168: rhabdoid 
predisposition syndrome — familial cancer syndromes in children. 
Radiology. 2011;259:298-302. cross ref 

19. Eaton KW, Tooke LS, Wainwright LM, Judkins AR, Biegel JA. 
Spectrum of SMARCB1/INI1 mutations in familial and sporadic 
rhabdoid tumors. Pediatr Blood Cancer. 2011;56:7-15. cross ref 

http://dx.doi.org/10.1046/j.1365-2559.1998.00344.x
http://dx.doi.org/10.2214/ajr.168.2.9016225
http://dx.doi.org/10.1002/mpo.2950110407
http://dx.doi.org/10.1097/00000478-199410000-00005
http://dx.doi.org/10.1111/j.1365-2559.1987.tb01847.x
http://dx.doi.org/10.1111/j.1365-2559.1989.tb02127.x
http://dx.doi.org/10.1097/01.ju.0000107014.40195.cf
http://dx.doi.org/10.1016/S0022-5347(05)65582-6
http://dx.doi.org/10.2214/ajr.176.6.1761563
http://dx.doi.org/10.1016/j.jpurol.2009.11.006
http://dx.doi.org/10.2214/ajr.164.3.7863897
http://dx.doi.org/10.2214/AJR.07.3069
http://dx.doi.org/10.1097/00000478-198906000-00001
http://dx.doi.org/10.1097/MPH.0b013e31822541a6
http://dx.doi.org/10.1097/PAI.0b013e318230ac42
http://dx.doi.org/10.1086/302639
http://dx.doi.org/10.1148/radiol.10092219
http://dx.doi.org/10.1002/pbc.22831



