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Histopathological and Immunohistochemical Approach for         
Characterization of Malignant Round Cell Tumors  

 
 

 
                       Intisar S. Pity*    

Background and Objectives: To analyze the role of immunohistochemistry in 
characterization of malignant round cell tumors  
Patients and Methods: Immunohistochemical staining (IHC) with (monoclonal or 
polyclonal) antibodies was performed on 127 cancer cases reported as malignant round 
cell tumors over a 12 month period from July 2008 through August 2009.   
Setting: Department of histopathology, Duhok Central Labs  
Results: Malignant round cell tumors were more frequently located in the respiratory tract 
30 (23.6%) followed by gastrointestinal tract 25 (19.7%), lymph node 19 (14.9%), and 
bone/soft tissue 19 (14.9%). Among these, 75 (82.7%) cases were primary and 22 (17.3%) 
metastatic.  Application of immunohistochemistry resulted in characterization of 112 
(88.2%) cases. Non-Hodgkin lymphoma 21 (16.5%) was at the top of the diagnosed list 
followed by adenocarcinoma 20 (15.7%), sarcoma 17 (13.4%), and small undifferentiated 
carcinoma 15 (11.8%).  
Conclusions: Immunohistochemistry is a very helpful tool for characterization of malignant 
round cell tumors.  
Key words: Malignant round cell tumor, immunohistochemistry . 

ABSTRACT 

*Department of Histopathology, College of Medicine, University of Duhok                                                 
 

Malignant round cell tumors include a 
diverse  group of cancers  that  appear    
morphologically as round cells. These may 
be large undifferentiated malignant       
neoplasms which are generally, but not  
always, presenting as a lymph node based 
process and usually suggesting the        
differential diagnosis of poorly differentiated 
carcinoma, high grade melanoma, or high 
grade lymphoma 1, 2. More commonly 
malignant round cell tumors include 
cancers consisting of small to intermediate 
cells having a dark, hyperchromatic nuclei 
and scant or indistinct cytoplasm; these 
malignant blue cell tumors include primitive 
neuroectodermal tumor (PNET)/Ewing’s 
sarcoma family, lymphoma/leukemia, 
malignant melanoma, neuroendocrine 
carc inoma,  smal l  und i f fe rent ia ted 
carcinoma (SUC), Merkel cell carcinoma,                        

INTRODUCTION: neuroblastoma, medulloblastoma, 
desmoplastic small round cell tumor 
(DSRCT), synovial sarcoma, and 
rhabdomyosarcoma, etc… 3-8. The optimal 
treatment of patients with cancer depends 
on establishing accurate diagnosis by 
using a complex combination of clinical 
and histopathological data. In malignant 
round cell tumors, this task is difficult or 
impossible because of similar 
morphological appearances in 
histopathology 9, 10. Through the 
identification of specific cellular 
components,   using specific monoclonal or 
polyclonal antibodies, 
immunohistochemistry (IHC) has emerged 
as the most practical adjunct tool to the 
histopathology making accurate   diagnosis 
possible9, 10,11. However, the complex 
distribution patterns of many antigens and 
loss of some differentiation antigens in 
malignant tumors often necessitate the use 
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METERIALS AND METHODS: 

the role of IHC in determining conclusive 
diagnoses of   malignant round cell tumors. 
The occurrence of these tumors and the 
way in which they were distributed 
according to the  localization were also 
evaluated.  
 
 

During a 12 month period, from August 
2008 through July 2009, a total of 127 
cases were diagnosed as malignant round 
cel l  tumors in the department of 
histopathology, Duhok Central Labs, 
Duhok, Iraq. Data including age and site of 
t h e  t u m o r  w a s  o b t a i n e d  f r o m 
histopathology request forms. The IHC 
technique used was carried out by the 
labelled streptavidin biotin method on 

manufactured by DAKO Corporation (Dako        
Denmark A/S), 3-3’-diaminobenzidine     
tetrahydrochloride (DAB) was used as 
chromogen, and the antigen retrieval was 
done by microwave heat (12-16). Three 
μm sections were mounted on silanized 
slides and allowed to dry overnight at 56°C,      
deparaffinized with xylene and blocked for 
endogenous peroxidase with 3% H2O2. 
The buffer used was Tris-buffered saline 
(TBS, 0.05 M) and the counterstain was 
Harris hematoxyllin (12-17). Appropriate 

positive and negative controls were run in 
all cases. The primary antibodies used 
were of rabbit or mouse origin depending 
on the target antigen.  A basic panel of 
antibodies was applied first with respect to 
the patient’s age, tumor location, and cell 
pattern (Table 1).  

Table 1. Immunohistochemical staining of malignant round cell tumors (1-12) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CK: Cytokeratin, NSE: Neuron specific enolase, NFP: Neurofilament protein, WT-1: Wilm's      
tumor-1, TTF-1: Thyroid transcription factor-1, LCA: Leukocyte common antigen, EMA: Epithelial 
membrane antigen, Ca: Carcinoma. 
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Type of  tumor 

+/- - - - - - - /+-  +/- + - - +/- + Ewing's/PENT 

+ - - - - - + - +/- +/- + + - - DSRCT 

- - - - - - - +/- + - - - +/- - Neural tumors 

+ + - - - + - +/- +/- /+-  + - - - SUC 

+/- + - - - +/- - - + +/- + - - - Neuroendocrine Ca. 

- - - - - - - - - - - + - + Rhabdomyoarcoma 

- - + - - - - - - - - - + - Melanoma 

+ - - - - - - - - + + - - + Synovial sarcoma 

+/- - - - + - - - - +/- - - - - Lymphoma 

+ - - - - - + - - - + - - - Mesothelioma 

+ - - - - - - + + - + - - - Merkel cell carcinoma 

+ - - - - - + - - - + - - - Adenocarcinoma 
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Then additional antibodies were used for 
final diagnosis; in lymphoma the antibodies 
u s e d  w e r e  K a p p a  a n d  L a m b d a               
immunoglobulin light chain, CD20 and 
CD79a (Pan B markers), CD2, CD3, CD4, 
CD8, and CD43 (Pan T markers), CD15 
(GAA), and CD 30 (ki-1). In suspected 
cases of anaplastic large cell lymphoma 
(ALCL), CD30, EMA and ALK-1 protein 
were applied. CD10 with Ki67 were used 
for giving the diagnosis of Burkitt's         
lymphoma (CD10+, Ki67+ in 100%), CD56 
for natural killer (NK)/T-cell lymphoma, 
CD5, CD23, and cyclinD1 were applied to 
distinguish Mantle cell lymphoma (CD5+, 
CD23-, cyclin D1+) from small cell          
lymphoma (CD5+, CD23+, cyclin D1-). In 
suspected leukemic infiltration, certain 
markers were applied (CD117, CD13, 
CD34, and myeloperoxidase) 12, 17, and 18. In 
metastatic tumors, antibodies were applied 
according to the patient's age, pattern of 
cells, and site of the organ  involved to 
exclude primary tumors; cytokeratins were 
used together with  lymphoid markers to 
rule out lymphomas in the lymphoid organs 
and with GFAP to rule out high grade 
astrocytoma in the brain 8, 12, 18, 20, 22. In the 
liver, the    cytokeratins CAM 5.2 and AE1/
AE3 were applied to distinguish primary 
hepatocellular carcinoma (CAM 5.2+, AE1/
AE3-) from  metastatic carcinoma (CAM 
5.2+, AE1/AE3+) 12,23. CK7 and CK20 were 
used to predict the site of origin of the    
primary tumor whether colonic (CK20+, 
CK7-) or gastric (CK7+, CK20+/-) 8, 12. CK7 
was also used with lactalbumin for 
diagnosis of breast carcinoma and with CA-
125 for diagnosis of ovarian malignancy 7, 

8,12.  PSA was applied to confirm a 
metastatic prostatic adenocarcinoma 24. 
T h e  i m m u n o s  p r o f i l e  u s e d  f o r 
categorization of malignant blue cell tumor 
cases included antibodies     specific for 
small undifferentiated           carcinoma, 
neuroblastoma, medulloblastoma, Merkel 
cell carcinoma, rhabdomyosarcoma, 
D S R C T ,  s y n o v i a l  s a r c o m a ,  a n d 

panel of antibodies, S-100 protein, HMB45 
and MelanA were used to confirm the     
diagnosis of malignant melanomas 8, 12, and 

26. Immunohistochemistry was also applied 
to differentiate mesothelioma from 
metastatic adenocarcinoma by using a 
panel of ant ibodies, calret inin, 
thrombomodulin, and CK 5/6, which are 
positive in mesothelioma and negative in 

adenocarcinoma 8, 12, 27. 
The diagnosis of malignant round cell 
tumors was given for 127 cases. Among 
specific organs involved, respiratory tract 
30 (23.6%) was at the top of the list  
followed by gastrointestinal tract 25 
(19.7%), lymph node and bone/soft tissue 
19 (14.9%) each (Table 2). Metastatic 
tumors formed 17.3% (n=22) of all cases. 
Table 3 shows the final histopathological 
diagnoses. Non-Hodgkin lymphoma was 
the most frequently identified pathology 21 
(16.5%). Of these, 6 (28.6%) were nodal 
and 15 (71.4%) extranodal. Only 2 (9.5%) 
cases were of T-cell type, one nodal    ALK
-1+ anaplastic large T cell lymphoma 
(ALCL) and one nasal natural killer 
(CD56+) T cell lymphoma. The remainders 
(90.5%) were B-cell lymphomas: 12 diffuse 
large, 3 Burkitt's, 1 Mantle cell, 1 small cell 
(SLL/CLL), 1 T cell-rich B cell lymphoma 
and the last case was leukemic infiltration 
of the skin (Table 4). Poorly differentiated 
adenocarcinoma was the second most  
frequently identified pathology 26 (20.5%). 
Of these, 12 were primary and 8 metastatic 
(Table 5). As shown in table 6, sarcomas 
17 (14.4%) were classified as Ewing's/
PNET, embryonal rhabdomyosarcoma, 
round cell  variant of l iposarcoma, 
monophasic synovial sarcoma, osteogenic 
sarcoma, and malignant peripheral nerve 
sheath tumor. The diagnosis of small   
undifferentiated carcinoma was given in 15 
(11.8%) cases, 10 pr imary and 5  
metastatic (Table 7).  

RESULTS:  
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Table 2. Distribution of the study cases on the basis of location. 

Table 3 . Distribution of the study cases on the basis of morphology 

Table 4. Distribution of lymphoma cases on the basis of site (n=21) 

Organ/tissue Number Percentage 
Respiratory T 30 23.6 

Gastrointestinal T 25 19.7 

Lymphoid tissue * 19 14.9  (*Including 2 cases of bone marrow) 
Bone/Soft tissue 19 14.9 
Female genital T 7 5.5 
CNS 6 4.7 
Male genital T 4 3.1 
Eye 4 3.1 
skin 4 3.1 
Kidney 3 2.4 
Adrenal 2 1.6 
Breast 2 1.6 
Bladder 1 0.8 
Ear 1 0.8 

Morphology Number Percentage 

 * Five nasopharyngeal carcinoma 
were primary, 2 metastatic in     
cervical lymph nodes 
  
  
 ** Wilm's, GM, & DSRCT 

Non-Hodgkin lymphoma 21 16.5 

Adenocarcinoma 20 15.7 
Sarcoma 17 13.4 
Small undifferentiated 
carcinoma 

15 11.8 

Nasopharyngeal carcinoma 7* 5.5 

Neuroendocrine carcinoma 7 5,5 

Squamous cell carcinoma 5 3.9 

Neuroblastoma 4 3.1 
Malignant melanoma 3 2.4 

Mesothelioma 3 2.4 
Merkel cell carcinoma 3 2,4 

Retinoblastoma 2 1.6 
Medulloblastoma 2 1.6 
Miscellaneous 3** 9.4 
Uncertain 15 11.8 

Organ/tissue Number Percentage 
  
*One case is leukemic infiltration 
  
  
** Colon, sinonasal, small intestine, liver,   
testis, ovary, bone, bone marrow, and breast 

 Lymph node 6 28.6 

Skin 2* 9.5 

Stomach 2 9.5 

Salivary gland 2 9.5 

Others 9** 38.1 
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Neuroblastoma was identified in 4 (3.1%) 
cases (adrenal, renal, sinonasal, and        
cervical LN), retinoblastoma in 2 cases in 
the eye, one almost completely calcified 
leaving a peripheral rim of malignant blue 
cells and the other formed a big mass      
involving the eye and extending to the 
peiorbital region making the diagnosis by 
H & E  i m p o s s i b l e .  T w o  c a s e s  o f               
medulloblastoma were diagnosed in the 
cerebellum; one seeding via the CSF down 
to the lower vertebrae and the other was so 
undifferentiated making the differentiation 
from Glioblastoma multiforme (GM), PNET,       

and metastatic carcinoma very difficult. 
The diagnosis of malignant melanoma was 
given for 3 cases in the rectum, nose, and 
inguinal LN.Mesothelioma was diagnosed 
in 3 cases, 2 pleural and 1 mesenteric and 
Merkel cell carcinoma was seen in 3 cases 
in the skin, LN, and kidney.  Poorly 
differentiated squamous cell carcinoma 
was diagnosed in 5 (3.9%) cases and there 
was 1 extrarenal monophasic wilm's tumor, 
1 cerebellar GM, and 1 abdominal DSRCT. 
In 15 (11.8%) cases, the diagnosis was 
given as malignancy of uncertain           
histogenesis after application of extensive 
panels of antibodies.  

Table 5. Distribution of adenocarcinoma cases on the basis of site (n=20)  

Table 6. Distribution of sarcoma cases (n=17) 

Table 7. Distribution of small undifferentiated carcinoma cases (n=15) 

 
 

Type Organ/tissue Number (%) 

  
Primary (n=12) 

Stomach 5 (35,7) 
Colon 3 (21.4) 
Prostate 2 (14.3) 
Others 2 (28.6) (Lung and skin) 

  
Metastatic (n=8) 

Lymph node & BM 5 (41.7) 
Pleura 2 (16.7) 
Bone 1 (41.7) 

Type Number (%) 
*8 extra-skeletal (2 thigh, 1 retroperitoneum, 1 shoulder, 1 
CNS, 1 eye, and 2 metastatic in LN and bone) 
  
** Vertebra and pelvis 

  
*** Others: liposarcoma (round cell variant), monophasic 
synovial sarcoma,  osteogenic sarcoma, and MPNST* 

Ewing's/PNET 10 (58.8) 

  
-Extraskeletal 

8* 

             - Skeletal 2** 

Rhabdomyosarcoma 3 (17.6) 

Others*** 4 (23.6) 

Type Site Number (%) 

Primary (10) Sinunasal 5 (33.3) 

  Larynx 3 (20) 

  Lung 2 (13.3) 

Metastatic (5) LN 3 (20) 

  Others* 2 (13.3)  (*Pleura and liver) 
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This study indicated that Non-Hodgkin 
lymphoma (16.5%) was at the top of the 
diagnosed malignant round cell tumors; we 
demonstrated that the positive rate of IHC 
in lymphoma is much higher than 
carcinoma in undifferentiated round cell 
tumors. This finding is correlated with that 
reported by some authors 20, 21 but higher 
than 5.2% reported by others 8. We also 
found high frequent B cell types of non-
Hodgkin lymphoma (90.5%). Therefore it is 
suggested that IHC clearly characterizes 
malignant round cell tumors especially in 
difficult and challenging cases of non-
Hodgkin lymphoma. Adenocarcinomas of 
various organs (including the breast) 
comprise a large chunk of malignant 
tumors. In the present study, only 20 cases 
challenged the routine histopathological 
diagnosis. These cases were represented 
as a very little or crushed material of true-
cut or endoscopic biopsy specimens. An   
important application of IHC is to detect 
and characterize micrometastases 8,19,20. In 
the current study, definite diagnosis was 
given in 22 (17.3%) metastatic malignant 
round cell tumors. This finding may be of 
benefit for the search of new cases 
different from the classical once based on 
their unlimited   histogenesis. On the basis 
of immunohistochemical analysis, using 
panels of antibodies, malignant blue cell 
tumors were       accurately diagnosed and 
subcategor ized  in to  EWS/PNETs, 
n e u r o b l a s t o m a ,  e m r y o n a l 
rhabdomyosarcoma, DSRCT, synovial 
sarcoma, and Merkel cell carcinoma. Again 
IHC was extremely helpful for the diagnosis 
of 15 cases of small undifferentiated       
carcinoma and 7 cases of neuroendocrine 
carcinomas which comprise another       
diverse category those often present      
d i f f icu l t ies in d iagnosis.  Immunos           
performed in the form of a panel of 
antibodies including S-100 protein, HMB45 
and MelanA resulted in accurate diagnosis 
of 3 cases of malignant melanoma. In the      
current study, IHC was also essential to  

DISCUSSION: mesothelioma and to exclude metastatic 
adenocarcinoma in the pleura and 
mesentery. Application of extensive panels 
of   antibodies in the current study resulted 
in definite diagnosis of 88.8% of malignant 
round cell tumors. Site and distribution   
patterns of immunos staining whether    
nuclear, cytoplasmic, membranous, or any 
combination were of a great importance for 
final diagnosis. For example, almost all 
lymphoma markers, EMA, and CD99     
produce cell membrane staining; WT-1, 
TTF-1 are nuclear; S-100 protein is nuclear 
+/- cytoplasmic (only cytoplasmic is      
nonspecific); CK, GFAP, NFP, and HMB45 
are cytoplasmic 1-12. The most interesting 
finding in this study is the diagnosis of 
malignant round cell tumors in uncommon 
locations like malignant melanoma in  
rectum and nose, Merkel cell carcinoma in 
the kidney and lymph node, leukemic    
infiltration in the skin, and monophasic 
synovial sarcoma near the tarsal bones of 
the foot. Nevertheless, conclusive 
diagnosis was impossible in 11.2% of 
cases, probably due to limitations of the 
technique, antigen changes during tissue     
fixation or true absence of cellular 
differentiation. However, we should keep in 
mind that this study is only definitive and a 
small sample sized research. 

Immunohistochemistry is very useful for 
accurate characterization of malignant 
round cell tumors, especially in difficult and 
challenging cases, whereas in some cases 
even after application of extensive panels 
of antibodies, diagnosis may still be      
problematic because of the presence of 
o v e r l a p p i n g  m o r p h o l o g i c  a n d                 
immunophenotypic features. In such 
cases, molecular techniques may able the 
pathologist to achieve the goal. 
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