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Abstract

Small Round Blue Cell Tumors (SRBCTs) include diverse group of aggressive pediatric 
malignancies that pose significant diagnostic challenges because of their overlapping 
histological features. These include Neuroblastoma (NB), rhabdomyosarcoma, non-
Hodgkin’s lymphoma, Ewing’s sarcoma and the closely related Primitive Neuroectodermal 
Tumour (PNET) and the blastemic component of Wilms’ tumour. The tumours have 
similar appearance by light microscopy and are often indistinguishable by common 
immunocytochemical markers. Accurate diagnosis of this condition requires a 
comprehensive evaluation involving clinical presentation, imaging, histopathology, and 
immunohistochemistry. Herein, we report a rare case of a 3-year-old male presenting 
with right lower limb pain and a retroperitoneal mass with marrow involvement. This 
case highlights the diagnostic complexity of SRBCTs and the importance of a meticulous 
diagnostic approach in pediatric oncology. Timely diagnosis and intervention are crucial, 
guided by a high clinical suspicion and characteristic histopathological findings. Advances 
in treatment modalities offer hope for improved outcomes in this challenging malignancy.
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Introduction

SRBCTs covers a diverse group of undifferentiated or poorly 
differentiated malignancies that predominantly affect the chil-
dren and adolescents. These tumors are characterized by small, 
round blue cells with scant cytoplasm and hyperchromatic nu-
clei. Accurate differentiation is very important, as each subtype 
has variable clinical symptoms, prognosis and treatment strate-
gies.

The diagnostic challenge arises because of overlapping mor-
phological features among these tumors. In many cases, pa-
tients may initially present with vague symptoms such as bone 
pain, fever, or fatigue. Imaging studies such as PET-CT (Positron 
Emission Tomography/ Computed Tomography) MRI and MIBG 
scans play an important role in identifying the extent of disease.

SRBCTs commonly infiltrate the bone marrow, where they 
may be mistaken for leukemia or lymphoma, further compli-
cating the diagnosis. Bone marrow involvement is particularly 
common in high-risk tumors and it often signifies the advanced 
disease. Immunohistochemistry plays a very vital role in distin-
guishing between these malignancies and molecular studies are 
often required for confirmation. Most small round blue cells in 
BM pediatric pathology are attributable to leukaemias and lym-
phomas.

Case details

03-year-old male presented with pain right lower limb of 
one month duration associated with low grade fever. It was 
intermittent in nature, non-radiating, associated with limping 
gait, which aggravated on exertion and relieved on medication. 



MedDiscoveries LLC

2

There was pallor, Hepatomegaly and tenderness over right hip 
joint. An initial diagnosis of ostemomyelitis was rendered and 
intravenous antibiotics were given. Ultra sonography abdomen 
revealed multiple paravertebral lesions in retro peritoneum 
and mediastinum and a mass lesion in right lobe of liver mea-
suring 8.1×5.8×10 cm. The bone marrow aspirate revealed a 
cellular bone marrow aspirate showing small round blue cells 
forming rosettes places. These cells show high N:C ratio, scant 
cytoplasm, round to oval nuclei with stippled chromatin and 

Figure 1: (A,B) Cellular bone marrow aspirate showing small round 
blue cells forming rosettes places. These cells show high N:C ratio, 
scant cytoplasm, round to oval nuclei with stippled chromatin and 
inconspicuous nucleoli.  (C,D) Bone marrow biopsy showing tumor 
cells in sheets as well as clusters forming rosette like morphology 
at places. Brisk mitosis also noted.

Figure 2: Immunohistochemistry showing tumor cells positive for 
synaptophysin, chromogranin & CD56 and are negative for PanCK, 
Desmin, Tdt, WT1 and CD99.

inconspicuous nucleoli. Bone marrow biopsy showing normal 
marrow elements completely replaced by tumor cells in sheets 
as well as clusters forming rosette like morphology at places. 
These tumor cells had small round blue morphology with high 
N:C ratio, round to oval nuclei with salt and pepper chromatin 
and inconspicuous nucleoli and brisk mitosis (Figure 1) Immu-
nohistochemistry (IHC) showed tumor cells that were positive 
for synaptophysin, chromogranin & CD56 and are negative for 
Pan CK, Desmin, Tdt, WT1 and CD99 (Figure 2). The combined 
histopathological and IHC findings were consistent with small 
round blue cell tumor. Cervical lymph node biopsy from the 
same patient also shows metastatic deposits of neuroblastoma, 
which was positive for chromogranin, CD99, CD56, Vimentin, 
ALK-1 with Ki67 proliferating index of 90% and negative for Pan 
CK, GFAP, SALL4, WT-1, p40, CD3, CD20, S-100.

Table 1: Differential diagnosis to be considered for small round blue cell tumors.

Differentials Age Common sites Cytomorphology IHC Genetic features Metastatic pattern

Neuroblastoma
Infants to 

young children
Adrenal gland, 

abdomen, chest
SRBCs, Homer Wright rosettes

Synapto, Chromo, 
CD56

MYCN amplification,ALK 
mutation

Bone marrow, 
lymph nodes, lungs

Ewing Sarcoma
Children and 
adolescents

Bone, soft tissue SRBCs in sheets CD99, FLI1, NKX2.2 EWSR1 translocation
Lung, Bone, Soft 

tissue

Rhabdomyosarcoma
Infants to  

adolescents
Head and Neck, 

GI tract
SRBCs with rhabdomyoblastic 

differentiation
Desmin, Myogenin, 

MyoD1
FOXO1 translocation

Lungs, Lymph 
nodes, Bone

Lymphoblastic  
Lymphoma

Children and 
adolescents

Mediastinum, 
lymph nodes

Lymphoblasts with high N: C 
ratio, fine chromatin

TdT, CD3,CD79a
NOTCH1 mutations, TCR 

gene rearragements
Bone marrow, CNS, 

lymph nodes

Discussion

The diagnosis of SRBCTs is challenging due to their overlap-
ping morphological features. Neuroblastoma, Ewing sarcoma, 
rhabdomyosarcoma, and lymphoblastic lymphoma are some of 
the common entities within this category, and distinguishing be-
tween them is very crucial for guiding appropriate treatment. In 
this case, the presence of rosette formation in the bone marrow 
aspirate, combined with positive immunohistochemical mark-
ers such as synaptophysin, chromogranin and CD56, favours a 
diagnosis of neuroblastoma.

Neuroblastoma commonly presents with Homer-Wright ro-
settes, but this feature can also appear in other SRBCTs. Ew-
ing sarcoma, lacks rosette formation but it shows strong CD99 
positivity and EWSR1 gene rearrangement, distinguishing it 
from neuroblastoma [2]. Rhabdomyosarcoma is another differ-
ential diagnosis which may mimic SRBCT morphology but it can 
also be confirmed by Desmin, Myogenin, and MyoD1 positiv-
ity [3]. Lymphoblastic lymphoma usually exhibits TdT positivity 
and lymphoid marker expression, which were negative in this 

case. Hence, immunohistochemistry plays an important role 
in excluding these entities and confirming the neuroendocrine 
profile of the tumor.

Imaging studies, particularly PET/CT and MIBG scans, pro-
vides very crucial insight into the extent of disease in this case. 
MIBG scanning is highly specific for neuroblastoma, while PET/
CT helps in assessing metabolically active lesions across various 
malignancies [8]. Although the patient imaging strongly sug-
gested neuroblastoma, histopathological confirmation was nec-
essary to exclude the mimics. Molecular studies also play a very 
important role in refining the diagnosis [6]. Table 1 highlights 
important differential diagnosis to be considered in SRBCTS.

Accurate diagnosis of SRBCTs has therapeutic implications. 
In neuroblastoma, for risk stratification and treatment guid-
ance, International Neuroblastoma Risk Group (INRG) clas-
sification system categorizes the patients based on their age, 
stage, MYCN amplification status, and histological differentia-
tion [6]. While low-risk and intermediate-risk neuroblastoma 
may respond well to surgery or limited chemotherapy, high-
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risk disease often requires an intensive chemotherapy, surgical 
resection, radiotherapy, autologous stem cell transplantation 
and immunotherapy [4]. Immunotherapy also shows a prom-
ising improvement in survival rates for patients with high-risk 
or relapsed neuroblastoma. Anti-GD2 monoclonal antibodies 
and Chimeric Antigen Receptor (CAR) T-cell therapy are under 
investigation for their potential to enhance treatment efficacy 
recently [5]. In this case, confirming the diagnosis as neuroblas-
toma ensured that the patient was placed on an appropriate 
treatment regimen, avoiding unnecessary exposure to thera-
pies intended for other malignancies.

Conclusion

This case illustrates the diagnostic dilemma in small round 
blue cell tumors in pediatric oncology. The overlapping mor-
phological and immunophenotypic profiles demand a thor-
ough, methodical approach for accurate diagnosis. Multimodal 
evaluation including imaging, histopathology, and immunohis-
tochemistry is important to differentiate among entities such as 
neuroblastoma, Ewing sarcoma, and rhabdomyosarcoma and 
further guide the effective management strategies.

Advances in targeted therapy, immunotherapy and molecu-
lar profiling continue to improve the outcomes in patients with 
aggressive SRBCTs [5]. Ongoing research into novel therapies 
such as anti-GD2 monoclonal antibodies and CAR T-cell strate-
gies offers hope for a better prognostic outcomes and long-term 
survival for children with small round blue cell tumors [9]. Addi-
tionally, molecular profiling is increasingly guiding personalized 
treatment strategies, improving survival outcomes by minimiz-
ing the treatment related toxicity. This case underscores the 
need for continued research and multidisciplinary collaboration 
to refine diagnostic strategies and expand treatment options for 
SRBCTs.

Declarations

Author contributions: Data Curation: Dr Ankita Sharma; 
Writing: Dr Ankita Sharma, Gurpreet Kaur; Editing: Dr Ankur 
Ahuja.

Funding: This research received no external funding.

Informed consent statement: Informed consent was ob-
tained from the subject.

References

1.	 Modell V, Erickson C, Zakowski MF. Differential Diagnosis of 
Small Round Blue Cell Tumors: An Immunohistochemical Ap-
proach. Arch Pathol Lab Med. 2008; 132: 368-380.

2.	 DuBois SG, Kalika Y, Lukens JN, Brodeur GM, Seeger RC, Atkinson 
JB, et al. Metastatic sites in stage IV and IVS neuroblastoma cor-
relate with age, tumor biology, and survival. J Pediatr Hematol 
Oncol. 1999; 21: 181–9.

3.	 Hubbard AK, Spector LG, Fortuna G, Poynter JN, Marcotte EL. 
Trends in international incidence of pediatric cancers in children 
under 5 years of age: 1988–2012. JNCI Cancer Spectr. 2019; 3: 
pkz007.

4.	 Matthay KK, Villablanca JG, Seeger RC, Stram DO, Harris RE, 
Ramsay NK, et al. Treatment of high-risk neuroblastoma with 
intensive chemotherapy, radiotherapy, autologous bone mar-
row transplantation, and 13-cis-retinoic acid: Children’s Cancer 
Group. N Engl J Med.1999; 341: 1165–73.

5.	 Kholodenko IV, Kalinovsky DV, Doronin II, Ponomarev ED, Stupak 
VV, Kholodenko RV. Neuroblastoma origin and therapeutic tar-
gets for immunotherapy. J Immunol Res. 2018; 2018: 7394268.

6.	 Pinto NR, Applebaum MA, Volchenboum SL, Matthay KK, Lon-
don WB, Ambros PF, et al. Advances in risk classification and 
treatment strategies for neuroblastoma. J Clin Oncol. 2015; 33: 
3008–17.

7.	 Parham DM, Roloson G, Feely M, Green DM, Bridge JA. Primary 
Malignancies of Bone and Soft Tissue in Children and Adoles-
cents. Am J Clin Pathol. 2001; 115: S75-S96.

8.	 Zhang W, Zhuang H, Servaes S. Abnormal FDG and MIBG activity 
in the bones in a patient with neuroblastoma without detect-
able primary tumor. Clin Nucl Med. 2016; 416: 32–3.

9.	 Yao ZG, Liu XM, Qin YJ. Spontaneous maturation of neuroblas-
toma to ganglioneuroma: two case studies. Fetal Pediatr Pathol. 
2016; 35: 410–5.

10.	 Olecki E, Grant CN. MIBG in neuroblastoma diagnosis and treat-
ment. Semin Pediatr Surg. 2019; 28: 150859.

Copyright © 2025 Kaur G. This is an open access article distributed under the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


