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INTRODUCTION 

          Nephroblastoma or Wilms' tumor is a pediatric renal tumour derived from primitive renal epithelial 

and mesenchymal components. It is the most common abdominal malignant tumour of young children and 

is known to be associated with chromosomal abnormalities like Beckwith Widemann syndrome and 

WAGR syndrome,
[1]

. Overall, Wilms' tumor incidence is 7.8 cases per million children. Peak age of 

incidence is 2 to 3 years of age, or 99% occurring less than six years of age.  

          Chemotherapy protocol for Wilms tumour is based on tumour staging and histology. Most patients 

respond to chemotherapy protocol. However a small fraction relapses or metastasizes. Therefore there is 

need to identify ideal cost effective prognostic markers for this pediatric tumour. The  aim of our study is to 

evaluate the efficiency of two cost effective Immunohistochemical markers, tumour proliferation 

marker(Ki67)and tumour suppressor marker(p53) in Wilms tumour. Their expression will be correlated 

with tumour histology and staging. 

         Cell kinetic data is an important indicator of the aggressiveness of tumour & clinical response. The 

old & widely used method for assessing cell proliferation is mitotic count in routinely processed H&E 

sections. Nowadays, in this IHC era we use Ki67 labelling index to assess the tumour proliferation index. 

Other nuclear antigens include Ki S1 & PCNA,
[2]

. 

 

MATERIALS AND METHODS  
         This is a retrospective study which includes 18 cases of wilms tumours, who  presented in a tertiary 

care center in South India from Jan 2009 to Dec 2019. Cases which had received prior chemotherapy were 

excluded from the study, since the tissue response to chemotherapy such as necrosis and haemorrhage and 

were not amenable for immunohistochemistry. The records of the patients were retrieved from pathology 

database and analyzed. The macroscopic examination and microscopic examination were performed in 

detail to make a pathological staging according to NWTS-5 staging,
[3]  

Formalin fixed 3mm sections were 

stained by H&E and then by IHC with monoclonal anti Ki67 antibody using streptavidin biotin peroxidase 

complex. Lymphoid tissue was taken as positive control for Ki-67 immunostaining. 
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         Ki-67 immunostaining using the monoclonal antibody MIB-1 represents a simple, quantifiable and 

reproducible method to determine the tumour cell dynamics and proliferation index. The labeling index or 

growth fraction is calculated by the proportion of positive cells in relation to a total of 1000 cells evaluated. 

Each slide was evaluated at 40x to find areas with maximum positive cells and then at 200x magnification 

to count the positive cells. Stromal staining cells and tumour infiltrating lymphocytes are avoided from 

evaluation. p53 is a 53 kDa nuclear protein product of tumor suppressor gene p53, located on short arm of 

chromosome 17. Mutations of p53 are detected in mmost of the human malignancies. p53 was 

semiquantitatively assessed as mild, moderate, or marked. 

 

RESULTS  

           The study comprised of 18 cases of Wilms tumours reported in a tertiary care center in South India 

from January 2009 through December  2019. Peak age of incidence was 1-5 years. There was significant 

male preponderance with a male to female ratio of 3:1. Based on the NWTS-5 classification, of the 18 

cases, 13 cases were in stage I, 1 case was in stage II (Fig./Image-1), two cases were in stage III, and two 

cases were in stage IV and there was no case in stage V (Table 1). 15 cases were triphasic Wilms tumor 

(Fig./Image-2) and three were biphasic. 14 cases showed favourable histology and remaining cases showed 

unfavourable histology. Areas of anaplasia were noted in two cases.  

        Ki67 proliferation index was calculated and correlated with histology and with tumor staging. It 

ranged from 12-22% in stage I in the epithelial component and 21-36% in the blastemal component. In 

stage II the Ki 67 labelling index was 21% in epithelial component (Fig./Image-3) and 33% in blastemal 

component. In stage III, the Ki-67 labelling index was 26% in epithelial component and 35% in blastemal 

component and  in stage IV  it was around 30% in epithelial component and 41% in blastemal 

component(Table 2). In all the stages the blastemal component showed higher Ki67 proliferation index as 

compared to the epithelial component. There was also a significant increase in Ki-67 labelling index in 

areas of anaplasia. The expression of p53 was expressed as mild, moderate, or marked (Fig./Image-4,5). No 

difference was noted in the degree of expression of p53 in epithelial and blastemal components and also in 

areas of anaplasia. Two cases in stage III and one case in stage IV showed moderate positivity while stages 

I and II cases were almost negative (Table 3). 

Table:1- Distribution of cases according to the staging of the tumour 

Stage Number of cases 

Stage I 13 

Stage II 1 

Stage III 2 

Stage IV 2 

Stage V nil 

 

Table:2- Ki-67 labelling index in epithelial and blastemal component 

Stage of the tumour Epithelial component Blastemal component 

Stage I (n=13) 12-22 (mean=16) 21-36 (mean=28) 

Stage II (n=1) 21 33 

Stage III (n=2) 26 35 

Stage IV (n=2) 30 41 

Stage V nil - - 

 

 

Table:3 -p53 expression in different stages 

Stage of the tumour P53 IHC expression 

Stage I (n=13) Low 

Stage II (n=1) Low 

Stage III (n=2) Moderate 

Stage IV (n=2) Moderate 

Stage V nil - 
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Fig./Image 1: Gross image of Wilms tumour with lesion infiltrating the renal sinus 

 
 

Fig./Image 2: Triphasic Wilms Tumour (H&E x200x) 
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Fig./Image 3: Ki67 labelling index in Stage II wilms tumour (IHC x200x) 

 

 
 

Fig./Image 4:   p53 immunostaining in stage I wilms tumour(IHC x400x) 
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Fig./Image 5: p53 immunostaining in stage III wilms tumour(IHC x400x) 

 

 
 

 

DISCUSSION 

          Nephroblastoma or Wilms' tumor was first described by Dr.Max Williams. It is an embryonic tumor 

derived from primitive renal epithelial and mesenchymal components. It is the most common abdominal 

malignant tumour of young children. It accounted for 3% of all pediatric malignancies,
[4]

. It almost always 

occurs in children less than five years of age -90% of cases are diagnosed before the age of three, 
[4,5]

 the 

peak incidence is in the age range of 2-5 years,
[6]

 . Wilms tumor are usually due to sporadic mutations but 

some are associated with other syndromes, such as WAGR (Wilms-aniridia-genitourinary-mental 

retardation) syndrome, Denys-Drash syndrome, both with the WT1 mutation, Beckwith-Wiedemann 

syndrome associated with genetic and epigenetic abnormalities at 11p15, and other congenital anomalies,
[7-

10]
 . Thus, lung CT scan, genitourinary US scan, and gene analysis should be performed to rule out the 

possibility of a syndromic association.             

        Wilms' tumor arises in any location inside the kidney as embryologic precursors to renal cells. These 

cells mimic the embryologic development of the kidney and consist of three components: blastemal, 

epithelium, and stroma components. The blastematous areas are extremely cellular and composed of small 

round-to-oval primitive cells; the cytoplasm is usually very scanty, but sometimes is more abundant and 

exhibits an oncocytoid appearance. The epithelial component is characterized by the formation of 

embryonic tubular structures that closely recapitulate the appearance of normal developing metanephric 

tubules. 

          The peak age of incidence was 1-5 years with a median of 2.5 years in our study which correlates 

with a study by Mishra et al. who also reported a median age incidence of 2.5 years, 
[11]

 .Our study showed 

a female preponderance, which concurs with NWTS study done over a large population group showing a 

female preponderance, 
[12]

 .Most of the cases, 13 out of 18, presented in stage I and 1 case in stage II, 2 

cases in stage III, and 2 cases in stage IV. Staging corresponds to other studies, 
[13]

 .The histological pattern 

was triphasic in 15 cases and unfavourable histology was seen in 4 cases which is slightly on the lower side 

in comparison with a study done by I.Juic et al., 
[14]

 

          Our study found higher Ki67 proliferative index in higher stages of Wilms tumor and similar findings 

were recorded in studies, 
[15-16]

.The Ki-67 labelling index was higher in areas of anaplasia. The role of Ki67 

as a proliferative marker in Wilms tumor stands justified. The role of p53 in the pathogenesis and 
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progression of Wilms tumors is not very clear.Wilms tumor has been associated with chromosomal 

abnormalities at the 11p13, 11p15, and 16q regions. A study into the possibility of mutations occurring 

within p53, the adult tumor suppressor gene, was made. Cheah et al. in their study mentioned that the 

immunohistochemical expression of p53 protein in Wilms tumor was possibly a result of mutation in the 

p53 tumor suppressor gene and correlates with histological classification,
[17] 

.However we found  nil 

expression of p53 immunostaining in stages I & II and moderate expression in higher stages. This study 

does not find immunohistochemical expression of p53 utility in prognostication of Wilms tumor. 

Skotnicka-Klonowicz et al. in their study found significant correlation between p53 expression and tumor 

staging, 
[18]

 . 

 

 CONCLUSION 

          In, conclusion, our study suggests that Ki-67 has a potential prognostic role in Wilms tumour where 

it correlates well with staging of the tumour. This biological predictor potentially helps to identify patients 

with high risk of progression and recurrence and also guides for adjuvant chemotherapy or radiotherapy. 

However the utility of p53 in the prognostication of Wilms tumour must be validated.  

REFERENCES 

[1] N. Zabolinezad, N. Sharifi, A. Tabatabaee, S. Mirsadraee,  A. Merikhi, Ardabili, Immunohistochemical 

expression of p53 protein in histologically favorable Wilms tumor and its relationship to tumor stage at 

presentation, Iranian Journal of Basic Medical Sciences, 2006, pp. 70–3. 

[2] Subhlakshmi Sengupta, Uttara Chatterjee, Uma Banerjee, Samarendranath Ghosh, Sandip Chatterjee, 

Ashit k Ghosh ,A Study of histopathological spectrum and expression of Ki-67, TP53 in primary brain 

tumours of pediatric age group, Indian Journal of Medical and Paediatric Oncology, 2012, pp. 25-31. 

[3] J. B. Beckwith, Wilms tumor and other renal tumors of childhood: a selective review from the National 

Wilms Tumor Study Pathology Center, Human Pathology, 1983, pp. 481–92. 

 

[4] Kaste SC, Dome JS, Babyn PS, Graf NM, Grundy P, Wilms tumour: prognostic factors, staging, 

therapy and late effects. Pediatric Radiology, 2008, pp 2- 17.  

[5] Greene DM. Wilms' Tumor. In: Rudolph AM, Rudolph CD (eds). Rudolph's Pediatrics, 21st edition, 

McGraw-Hill Companies, New York, 2002.   

[6] Gommersall LM, Arya M, Mushtaq I, Duffy P, Current challenges in Wilms' tumor management. 

National Clinical Practical Oncology, 2006; 298-304. 

[7] Scott RH, Stiller CA, Walker L and Rahman N., Syndromes and constitutional chromosomal 

abnormalities associated with Wilms tumour, J Med Genet 2006; pp 705-15.  

[8] Rahman N, Arbour L, Tonin P, Renshaw J, Pelletier J, Baruchel S, Pritchard-Jones K, Stratton MR and 

Narod SA. Evidence for a familial Wilms’ tumour gene (FWT1) on chromosome 17q12-q21. Nat Genet 

1996; pp 461-63. 

[9] Loirat C, Andre JL, Champigneulle J, Acquaviva C, Chantereau D, Bourquard R, Elion J and Denamur 

E. WT1 splice site mutation in a 46, XX female with minimal change nephrotic syndrome and Wilms’ 
tumour, Nephrol Dial Transplant 2003; pp 823-25.   

[10] Rahman N. Mechanisms predisposing to childhood overgrowth and cancer. Curr Opin Genet Dev 

2005; pp-227-33. 

[11] K. Mishra, M. Mathur, K. B. Logani, N. Kakkar, and A. Krishna, “Precursor lesions of Wilms’ tumor 

in Indian children: a multiinstitutional study,” Cancer,1998, pp. 2228–32. 

[12] N. E. Breslow, R. Norris, P. A. Norkool Tammy Kang, J. Bruce Beckwith, Elizabeth J. Perlman, et al., 

Characteristics and outcomes of children with the Wilms tumor-aniridia syndrome: a report from the 

National Wilms Tumor Study Group, Journal of Clinical Oncology, 2003, pp. 4579– 85. 

[13] R. N. Das, U. Chatterjee, S. K. Sinha, A. K. Ray, K. Saha, and S. Banerjee, Study of histopathological 

features and proliferation markers in cases of Wilms’ tumor, Indian Journal of Medical and Paediatric 

Oncology, 2012, pp. 102–106. 

[14] I. Juric, Z. Pogorelic, I. Kuzmic-Prusac, Mihovil, Expression and prognostic value of the Ki-67 in 

Wilms tumor: experience with 48 cases, Pediatric Surgery International, 2010, pp. 487– 93. 

[15] M. A. Ghanem, T. H.Vander Kwast, M. K. Sudaryo, Rejiv B. Mathoera, Marry M. Van Den Heuvel, 

Abdel et al., MIB-1 (KI-67) proliferation index and cyclin-dependent kinase inhibitor p27Kip1 protein 

expression in nephroblastoma, Clinical Cancer Research, 2004, pp. 591–97.  

https://www.scholars.northwestern.edu/en/persons/elizabeth-j-perlman


Journal of Cardiovascular Disease Research 

 ISSN: 0975-3583, 0976-2833 VOL 12, ISSUE 03, 2021 

 

1891 

 

[16] P. Juszkiewicz, Immunohistochemical evaluation of the percentage of proliferating neoplastic cells of 

Wilms’ tumor in children by means of the MIB-1 monoclonal antibody, Annales Academiae Medicae 

Stetinensis, 1997, pp. 113–127. 

[17] P. L. Cheah, L. M. Looi, and L. L. Chan, Immunohistochemical expression of p53 proteins in Wilms’ 
tumour: a possible association with the histological prognostic parameter of anaplasia, Histopathology, 

1996, pp. 49–54. 

[18] G. Skotnicka-Klonowicz, J. Kobos, E. Lo’s, E. Trejster, S. SzymikKantorowicz, and P. Daszkiewicz, 

Prognostic value of p53 expression in Wilms’ tumor in children, Medical Science Monitor,2001, pp. 1224–
29. 


