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Abstract

Malignant rhabdoid tumor is a rare but high malignant neoplasm associated with a high mortality rate. It is a distinct clini-

copathologic  entity  with a  characteristic  clinical  behavior  and pathological  features.  They usually  occur in the kidney but

many extra renal rhabdoid tumors were reported; the unifying feature of infantile rhabdoid tumors at all sites is the pres-

ence of a mutation or deletion of the INI1 gene located at chromosome 22q11.

We present four cases that demonstrate the importance of early diagnosis to improve the prognostic. The study concerned

four children between 6 months and 18 months old, in whom the diagnosis of rhabdoid tumor has been made, localized in

retro-auricular, gluteal, pelvic or pleural area.
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Case reports

First case

We  report  the  case  of  an  18-month-old  male  in-

fant, with three weeks ‘history of dry cough, polypnea, and

fever  without  improvement  under  antibiotic  therapy.  The

chest radiography

showed a left pleural effusion with lysis of sixth rib

(Figure 1).

CT showed a large lobulated parietal mass delimit-

ing liquid hypodense areas with pleural effusion measuring

90  ×  67×  86  mm.  The  mass  compressed  the  homolateral

lung and mediastinal structures to the right. It was associat-

ed with a lysis of the fifth and

sixth ribs with soft tissue extension.

After  biopsy,  histological  examination  showed  a

richly  vascularized  fibrous  tissue  composed  of  large  cells

ranges with reduced cytoplasm and oval nuclei with vesicu-

lar  chromatin,  and  cells  ranges  with  nuclei  often  eccentric

with  abundant  eosinophilic  cytoplasmic  inclusion  (Figure

2).

Figure 1: opacity of the left hemithorax compressing heart and the mediastinum structures to the right
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Figure 2: Eosine staining showing large cell ranges with often poorly reduced cytoplasm and oval nuclei with vesicular chromatin, and cell
ranges with nuclei often eccentrically placed with abundant eosinophilic cytoplasmic inclusion

Immunohistochemical  study  revealed  a  positive

staining for cytokeratin, vimentin, epithelial membrane anti-

gen, smooth muscle actin, and CD99. Tumor cells were neg-

ative  for  CD45-CD3-  CD20-ALK-CD30,  MPO-CD34-

CD68-CD1-desmin–  myogenin.  Also,  INI-1  protein  label-

ing was negative (Figure 3).

In  front  of  the  clinical  deterioration  and  histo-

pathological results, particularly the loss of expression of IN-

I1, the diagnosis of the RT was retained.

The  patient  underwent  chemotherapy  treatment

associating  vincristine,  actinomycin,  cyclophosphamide,

then cyclophosphamide/Adria  and VP16/carboplatin  alter-

nately.

Despite all these treatments, there was a deteriora-

tion on the patient’s conditions with dependence on oxygen

therapy.

The patient died after 2 months and 10 days of di-

agnosis.

Second case

We report the case of an 18-month-old female in-

fant which presented with a left retroauricular mass, evolv-

ing since 5 months and gradually increasing in volume.

Clinical  examination  highlighted  a  2  cm  long

mass,  painless,  firm,  fixed  to  the  deep  plane.
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Figure 3: A: Vimentin, B: CD56, C: SMA, D: CKAE1/AE3

Figure 4: left retro auricular mass

Examination of lymph node areas found some cen-

timetric cervical lymphadenopathy.

Brain  CT revealed  a  malignant  process  in  the  left

retroauricular soft tissue without endocranial extension.
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Figure 5: Retro auricular soft tissue process without endocranial extension

The histological examination, after excisional biop-

sy, revealed a malignant proliferation with heterogeneous ar-

chitecture  with  lobulated,  dense  or  sometimes  alveolar  ar-

eas.  Tumor  cells  were  atypical,  polygonal,  non-cohesive

with often vesicular nuclei, nucleolus, within an eosinophil-

ic  cytoplasm  of  variable  abundance.  Mitosis  is  very  com-

mon.

Figure 6: Hematoxylin eosin staining showing atypical rhabdoide cells with vesicular nucleolus nuclei and eosinophilic intra cytoplasmic in-
clusion

Faced with this morphological aspect, different di-

agnoses have been proposed, like a sarcomatous process of

the  soft  tissues,  including  alveolar  rhabdomyosarcoma;  a

chondrosarcoma because  of  the  lobulated  architecture  and

the vesicular nature of the nuclei;

A PNET (primary neuro-ectodermal tumor).

At first, immunohistochemical study showed a pos-

itive labelling for Cytokeratin, EMA, AML and, focally, CD

99 and Wt1. HMB 45 myogenin labeling was negative.
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A complementary study was made on the patholo-

gy laboratory at Saint Jude Children's Research Hospital in

Memphis  with  INI1  showing  loss  of  its  nuclear  expression

in tumor cells.

Figure 7: Negative staining with INI1

The diagnosis  of  primary  malignant  rhabdoid  tu-

mor  (MRT)  of  the  retroauricular  soft  tissue  was  thus  re-

tained.

The  patient  underwent  a  surgical  resection of  the

mass  first,  for  which  histological  examination  confirmed

the diagnosis with resection limits less than 1mm. It was fol-

lowed by chemotherapy and then radiotherapy. The evolu-

tion was marked by a local recurrence 10 months later, lead-

ing to a second surgery. After follow-up every 3 months, the

evolution was favorable.

Third case

A 14 month-old-female was referred to our hospi-

tal for a history of a mass in the gluteal region, evolving for

3 months, associated with dysuria. On examination, she was

a  healthy  girl  with  stable  vital  signs.  Back  examination  re-

vealed a firm mass with a normal overlying skin.

Ultrasound  of  the  mass  revealed  uretero-hy-

dronephrosis associated with a left gluteal tissular mass. Sur-

rounding soft tissues were unremarkable.

Hematoxylin-eosin stained sections showed malig-

nant  mesenchymal  proliferation  made  up  of  round  or

spindle-shaped  cells.  These  cells  are  small  to  medium  in

size,  with  round  or  oval  hyperchromatic  nuclei,  with  a

prominent  nucleolus.  The  cytoplasm  is  of  variable  abun-

dance, with imprecise limits, sometimes microvacuolar. The

stroma is myxoid.

On  immunohistochemistry,  neoplastic  cells  were

positive for CD99, EMA, CD56, Vimentine, desmine. There

were negative for Cytokeratin, LCA, Bcl6, Myogenin, Myo-

D1, PS100 and Synaptophysin. Thus the diagnosis of rhab-

doid  tumor  was  made  based  on  morphological  and  im-

munohistochemical  studies.

The patient  was operated on and then lost  to fol-

low-up.

Fourth case

6-month-old girl, initially followed in oncology for

pelvic  neuroblastoma.  In  the  absence  of  response  to  che-

motherapy, a review was requested.
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Histological  examination  revealed  a  proliferation

of round cells with an abundant eosinophilic cytoplasm and

a rounded or oval  exentered,  hyperchromatic  nucleus with

a prominent nucleolus.  These cells  are arranged in plaques

on a sometimes myxoid background.

Figure 8: Proliferation of round cells with an abundant eosinophilic cytoplasm and a rounded or oval hyperchromatic and eccentrically
placed nucleus arranged in plaques on a myxoid background

A  complementary  immunohistochemical  study

was  made  objectifying  a  positive  staining  for  Vimentin,

EMA,  CD  99,  Cytokeratin  and  CD56  antibodies.  Tumor

cells  were  negative  for  desmin,  myogenin  and  INI  1.

Figure 9: A= CD99+; B=CKAE1/AE3+; C=EMA+; D=CD56+; E= Vimentin+

The  diagnosis  of  rhabdoid  tumor  was  thus  re-

tained.

The  patient  underwent  a  surgical  resection of  the

mass first,  followed by chemotherapy and then radiothera-

py. The evolution is favorable for now.

Discussion

Malignant rhabdoid tumor is  one of the most ag-

gressiveneoplasms  in  infancy,  associated  with  a  reported

mortality  rate  of  80% to  100%.  It  seems to  be  confined  al-

most exclusively to children, particularly those less than five
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years of age [1].

The usual site of occurrence is the kidney but, re-

cently,  many  other  rhabdoid  tumors  were  reported  at  a

number  of  extra  renal  sites,  particularly  extra  nervous  sys-

tem,  as  well  as  other  locations  such  as  the  liver,  muscle,

heart,  lung,  soft  tissues  and  skin  [2].

It was initially associated with other skeletal mus-

cle tumors, but because of the lack of ultrastructural or im-

munohistochemical  proof  of  myogenic  origin,  it  is  now

defined as a distinct clinicopathologic entity with a charac-

teristic clinical behavior and histopathologic, immunohisto-

chemical and cytogenetic features [3].

In  fact,  the  establishment  of  a  common  genetic

deletion  on  the  long  arm of  chromosome 22  in  both  renal

and  extra  renal  rhabdoid  tumors  in  infants  has  allowed  a

unifying  approach  to  the  recognition  of  primary  rhabdoid

tumors of childhood [2].

At different sites, rhabdoid tumor show similar de-

mographic, clinical and histological features.

These different sites of occurring explain why rhab-

doid tumors create a diagnostic challenge.

Clinical presentation is variable, depending on the

localization of the tumor. Plus, there are no pathognomonic

imaging signs. Nonetheless, imaging may show the heteroge-

neous  nature  of  the  lesion  with  intense  contrast  enhance-

ment with necrosis areas and intra tumor calcifications [4].

Thus, the final diagnosis is essentially based on his-

tological, immunohistochemical and cytogenetic features.

Histologically, it is characterized by a diffuse prolif-

eration  of  “Rhabdoid  cells”  consisting  of  monomorphous

population of large, relatively noncohesive cells with vesicu-

lar  nuclei,  large  nucleoli  and glassy  eosinophilic  cytoplasm

with hyaline-like inclusion bodies [5].

However, extra renal rhabdoid tumors are not the

only  tumors  showing  these  rhabdoid  cells,  and  might  be

confused  with  other  high  grade  sarcomas  harboring  rhab-

doid features.

In fact, they are even seen in other soft tissue sarco-

mas  including  epithelioid  sarcoma,  melanoma  and  rhab-

domyosarcomas  exhibiting  rhabdoid  type  inclusions  [6].

Immunohistochemical studies permit to eliminate

differential diagnostic and suggest the diagnosis of rhabdoid

tumor.  Immunochemistry  of  rhabdoid  tumor  shows  com-

mon mesenchymal and epithelial differentiation.

Vimentin is the most frequently expressed marker,

followed by EMA and Cytokeratin.

Epithelioid  sarcomas  are  positive  for  epithelial

markers and vimentine, however they express CD34 which

is usually absent in rhabdoid tumors.

Cells with rhabdoid histology may be seen in me-

lanomas  but  they  express  PS100,  HMB  45  and  Melan  A,

which is lacking in malignant rhabdoid tumors.

Immunohistochemistry  permit  to  eliminate  the

myogenic  origin  by  the  lack  immunoreactivity  for  muscle

differentiation with myo D1 and Myogenin [3].

INI  1  immunohistochemical  study  is  now  added

to the panel in conjunction with the other markers to con-

firm the  histological  diagnosis,  showing  a  complete  loss  of

INI 1 protein expression [7].

With  cytogenetic  and  molecular  analyzes,  the

defining feature of ERRTs is an aberration located at chro-

mosome 22q11.1 which encodes the INI 1 gene.

Thus, the histological diagnosis of malignant rhab-

doid tumors is based on INI 1 negative expression and the

presence of rhabdoid histological features.

Mutations causing inactivation or loss of the INI1

on  chromosome  22,  aberrations  involving  22q11.2  and

consequent loss of INI 1 expression by immunohistochem-

istry are necessary for the diagnosis [8].

The  accurate  diagnosis  of  ERRT  is  important  for

both correct treatment and prognosis. At the moment, radi-

cal surgery remains the only treatment, but may not be real-

ized  at  advanced  stage.  Some  authors  have  been  reported

the  beneficial  role  of  chemotherapy  and  radiotherapy  but

there is no consistently effective regimen established. Com-

bination  of  ectoposide  and  cisplatin  or  ifosfamide  is  em-
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ployed, but the results have not been encouraging [9].

Despite all these treatments, the prognosis of these

tumors remains fair to poor. It depends on the stage of the

tumor  at  presentation,  the  patient’s  age  at  diagnosis,  and

probably the genetic background. Usually, patients with ma-

lignant rhabdoid tumor of soft tissue present at a young age,

often with disseminated disease and the aggressive course of

the  disease  is  most  often  fatal  with  a  survival  rate  varying

from 11 to 17 months [10].

Conclusion

Malignant rhabdoid tumor is a rare but high malig-

nant tumor in infant showing diagnostic and treatment chal-

lenges. The diagnosis is essentially based on histological, im-

mune histochemical and cytogenetic features. The accurate

and early diagnosis is crucial to try to offer the correct treat-

ment and improve the prognostic that remains poor,  espe-

cially with metastasis present at the time of diagnose.
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