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ABSTRACT  

Background: To determine the spectrum of renal disease 
among the paediatric population attending tertiary care hospital 
and to correlate histopathological findings with the clinical data. 
Method: All paediatric patients who underwent renal biopsy at 
our hospital between Jan 2014 to July 2015 were included in 
the present study. Ultrasound guided percutaneous renal 
biopsies were performed and evaluated under light morphology 
and immunofluorescent microscopy. 
Results: A total of 60 cases were evaluated. Male: Female 
Ratio is 1.7:1. Most common indication of renal biopsy was 
steroid resistant nephrotic syndrome (SRNS) 49 cases (81%), 
followed by proteinuria with hematuria in 3 cases (5%)and 3 
cases of acute kidney injury (AKI), 2 cases of nephritic 
syndrome, 2 case of proteinuria with renal failure and 1 case of 
unexplained hematuria. Primary glomerular pathology was 
identified in 56 cases (93.33%) and secondary cause was 
identified in 4 cases (6.67). The common histological pattern in 
decreasing order of frequency was minimal change disease 24 
cases (40%) followed by FSGS 8 cases (13%). C3 dominant 
glomerulonephritis 7 cases (11.67%), IgA nephropathy 4 
cases(6.67%), chronic glomerulosclerosis 3 cases (5%), 3 
cases of diffuse proliferative glomerulonephritis 2 cases each 
of membranoproliferative glomerulonephritis and post 
infectious glomerulonephritis, 1 case each of alport syndrome 
and; 1 case of congenital nephrotic syndrome and one case of 
diffuse mesangial sclerosis was also identified.  
 
 

 
 

Conclusion: The study highlighted the histological pattern of 
renal diseases. Minimal change disease was found to be the 
most common histological pattern in children. We identified two 
rare primary glomerulopathies in our study, namely congenital 
nephrotic syndrome and diffuse mesangial sclerosis. C3 
dominant glomerulonephritis a recently evolved entity was also 
picked up on histological evaluation. The spectrum of 
glomerular disease shows a slight variation from geographical 
locations. 
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INTRODUCTION 

Renal biopsy has revolutionized the study of glomerular diseases 

to a great extent. It has helped in understanding of renal 

disorders, allowing a correlation with clinical symptoms and 

biochemical alterations, helped in assessing the disease activity 

and provided information to allow decisions on treatment and 

prognosis.  

It still remains a valuable clinical tool and is of particular benefit in 

nephrotic syndrome, acute kidney injury, systemic diseases 

associated with renal dysfunction, non nephrotic proteinuria, 

isolated microscopic hematuria, unexplained chronic              

kidney disease and familial renal disease. 

More recent prospective studies have suggested that the renal 

biopsy identifies a diagnosis different from that predicted on 

clinical ground in 50% to 60% of patients and leads to treatment 

change in 20% to 50% of cases. This is particularly apparent in 

patients with heavy proteinuria & AKI, in whom the biopsy findings 

alter the management in > 80% of cases. Renal biopsy is now 

able to provide tissue diagnosis in more than 95% of cases with a 

life threatening complication rate of less than 0.1%.1 The 

diagnosis and classification of glomerular disease poses a great 

challenge to the pathologist owing to its complexity and variety of 

lesions.   

With the help of light and electron microscopy and 

immunofluorescent examination of renal tissues, the renal 

pathologists have been able to describe their clinicopatholigical 

corelation, natural history and pathogenesis.2  

The present study was conducted with the aim to study the 

histopathological spectrum of paediatric renal disorders and to 

ascertain the clinicopatholigical spectrum of various paediatric 

lesions. 

 

AIMS AND OBJECTIVES    

1) To ascertain the clinicopathological spectrum of various 

paediatric renal disorders.  

2) To study the histopathological pattern of renal diseases in 

children.  

 

MATERIAL AND METHODS 

All the patients’ up to 18 years of age who underwent renal biopsy 

were included in the study. (n= 60). We prospectively analysed 
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the nature of renal biopsies in children. 

Light microscopic and immunofluorescent studies were performed 

on the formalin fixed and normal saline fixed tissue. The core for 

light microscopy was studied with H&E, PAS, Massons trichrome 

and silver methanmine stains. Additional stains were performed 

whenever needed.  

IF study was done on 5 micron cryostat sections using polyclonal 

FITC antibodies to IgG, IgM, IgA, C3, kappa and lambda light 

chains and were graded on a scale of 0-3. 
 

OBSERVATION AND RESULTS 

All renal biopsies obtained from 60 children were 

analysed.  The age ranged from 45 days to 18 years. The 

mean age was 9.8+5.4 years. Most cases were seen in age 

group 12-18 years 24 cases (40%). (Table-1) 

The commonest indication of renal biopsy was steroid resistant 

nephrotic syndrome. 49 cases (81.6%), followed by acute 

kidney injury and hematuria with proteinuria. 3 cases each 

(5%), followed by 2 cases each of acute nephritic syndrome 

and proteinuria with renal failure and a single case of 

unexplained hematuria (1.67%). (Table2)  

Out of 60 cases 56 cases (93.3%) were of primary glomerular 

disease and 4 cases (6.66%) of secondary glomerular disease. 

(Table3). All the cases of MCD 24 cases (100%), FSGS 8 

cases (100%) & MPGN 2 cases presented with nephrotic 

syndrome, whereas of  the  4  cases  of  IgA  nephropathy  2  

(50%)  presented  as Nephrotic syndrome & remaining 2 (50%)  

presented as hematuria with proteinuria. 

Two cases of post infectious glomerulonephritis presented as 

SRNS, 1 case (50%) and 1 case (50%) as acute nephritic 

syndrome. Three cases of diffuse proliferative 

glomerulonephritis 1 presented with acute kidney injury and 2 

as nephritic syndrome. Cases of congenital onset nephrotic 

syndrome presented as 1 case (33.33%) as nephrotic 

syndrome, 1 case (33.33%) as acute kidney injury and 1 case 

of Alports syndrome (33.33%) as unexplained proteinuria and 

hematuria. Out of 3 cases of chronic glomerulosclerosis 1 

(33.33%) presented as SRNS and 2 cases (66.6%) presented 

with proteinuria with renal failure.   

Seven cases of C3 dominant glomerulonephritis presented 

with different clinical presentations 4 cases (57.1%) as SRNS, 

1 case each (14.28%) presented with hematuria and 

proteinuria, acute nephritic syndrome and acute kidney injury.  

All the cases of secondary glomerulonephritis, 2cases of lupus 

nephritis, 1 case of diabetic nephropathy & 1 case of amyloid 

nephropathy presented as SRNS. (Table 4) 

Renal disease frequently affected children in the age group 12-

18 years (24) and least affected in 0-1 years (02).  

Most common indication for biopsy at our center is Steroid 

resistant nephrotic syndrome (SRNS) 49 (81.67%) and least 

common indication is Unexplained Hematuria 01 (1.67%). 

Primary glomerular diseases 56 (93.33%) was more common 

than secondary glomerular diseases 04 (6.67%).  

 

 

Table 1: Age Distribution of Children at the Time of Biopsy (n=60) 

Age in Years No. of Children 

0-1 yr 2 

1-6 yr 20 

6-12 yr 14 

12-18 yr 24 

Total 60 

 

 

Table 2: Indication of Renal Biopsy 

Disease No. Of Cases(n=60) % 

SRNS 49 81.67 

AKI 3 5 

Hematuria with Proteinuria 03 5 

Acute Nephritic Syndrome 02 3.33 

Proteinuria with Renal Failure 02 3.33 

Unexplained Hematuria 01 1.67 

Total 60 100 

 

 
Table 3: Classification of Glomerular disease 

Disease No of cases(n=60) % 

Primary glomerular disease 56                93.33 

Secondary glomerular disease 04 6.67 
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Table 4 Clinicopathological  Correlation 

Clinical presentation SRNS Hematuria 

with 

protienuria 

Acute 

nephritic 

syndrome 

Acute 

kidney 

injury 

Protienuria 

with renal 

failure 

Unexplained 

hematuria 

TOTAL 

Histological presentation       - 

MCD 24      24 

FSGS 8      8 

IgA nephropathy 2 2     4 

PIGN 1  1    2 

Chronic glomerulosclerosis 1    2  3 

C3 dominant 4 1 1 1   7 

Congenital NS 1      1 

DMS    1   1 

Alports syndrome      1 1 

DPGN  2  1   3 

MPGN 2      2 

Lupus nephritis 2      2 

Diabetic nephropathy 1      1 

Amyloid nephropathy 1      1 

TOTAL 47 5 2 3 2 1 60 
 

Table 5: Comparison of our study with spectrum of glomerular disease in other studies. 

 

DISCUSSION  

This study provides important insight into the spectrum of 

histopathological patterns in various glomerulonephritis. In our 

study Primary Glomerular Disease (PGD) was diagnosed in 56 of 

cases and more common in males 37(66.07%), biopsy was done 

more frequently in males than females, which is the same as that 

reported in study of Choi IJ et al, Rivera Fet al10, Briganti EM et 

al11. This probably reflects the fact that chronic renal disease is 

more common in males.  

Secondary Glomerular Disease (SGD) was diagnosed in 4 of the 

cases (6.67%) and more common in females 3 (75%). Similar 

result were found in study of Fatima Zohara Souilimi et al (2015)8.  
 

SRNS is the most common indication in various studies 

SRNS is the most common indication 49 (81.67 %) for renal 

biopsy in our study. Similar results were observed in the study of 

Edward Saca et al (2007)12 32.7%, Printza N et al (2011)4 57%, 

Reem Hadidi et al (2014)13 25%, Khatun N et al (2014)14 24.3%, 

Dr.Rasim M.Khamass et al (2015)15 66.7%, Muhammad Arif et al 

(2015)16 28.1%.  

Unexplained Hematuria is the commonest indication for 

performing renal biopsy in developed countries as indicated in the 

study of Coppo R et al (1998)24, Rivera F et al (2002)18, Gesualdo 

L et al (2004)19. However it was the least common indication in our 

study.  
 

MCD is the most common histopathological diagnosis in the 

paediatric population 

Overall, the pattern in our study shows that MCD (40%) is the 

leading cause of PGD. It formed the most common 

histopathological diagnosis in the paediatric population with renal 

disease. MCD was the most common cause of idiopathic 

Variables Present 

study 

Mubarak et 

al (2012)10 

Printza N et 

al (2011)11 

Akhatar et 

al (2011) 12 

Daniela Pio et 

al (2010)13 

K.N.Moorani et 

al (2010)14 

Fatima Zohara 

Souilmi et al 

(2015)15 

Duration of study  1yr7 month 2yr 8 month 7 yrs 8 yrs 12 yrs 4 yrs 6 month 4 yrs 6 month 

No of biopsy  60 147 81 415 134 118 112 

Age  0-18 yrs 0-16 yrs 1-18 Yrs 3-15 yrs 1 month-18 yrs 6 month-16 yrs Under 16 yrs 

MCD  40 23.1 10 24.09 9 32.2 40.2 

FSGS  13.32 38.7 15 18.3 6 29.66 8 

C 3GP 11.67       

IgA Nephropathy  6.67 0.6 13.5  15.7  8 

CGS  5      0.9 

PIGN  3.33  6   3.38  

MPGN  3.33   11.08  7.62 4.5 

DPGN 5.33       

DMS  1.67       

Alport syndrome 1.67  1.5 0.48 8.33   

Congenital 

nephrotic 

syndrome  

1.67       

Lupus GN  3.33  8.5 0.96 11.36 9.32 11.6 

Diabetic GN  1.67       

Amyloid GN 1.67   0.96    



Deepika Hemrajani et al. Histopathological Patterns of Renal Biopsies in Children with Various Glomerulopathies 

186 | P a g e                                                             Int J Med Res Prof.2016; 2(3); 183-87.                                                                 www.ijmrp.com 

nephrotic syndrome in children. On the other hand, membranous 

glomerulonephritis was an infrequent finding in children with 

nephrotic syndrome, unlike that found in adults. This was similarly 

study by a report of the International Study of Kidney Disease in 

Children20. This is also consistent with the study of K. El- Reshaid 

et al (1999)21 41.25%, J.J Khoo et al (2004)22 40.7%, Khemchand 

Netram Moorani et al (2010)14 32.2%, A.Absar et al (2010)23 37%, 

Mohamed B. Abdelraheem et al (2010)24 29.9%, Akhtar Ali et al 

(2011)5 24.09%, Ahmad Zeb Khan et al (2013)14 42.66%, Reem 

Hadidi et al (2014)13 27%, Pawan Pradeep Mutalik et al (2015)25 

33.5%, Fatima Zohara Soulimi et al (2015)8 40.2%. We did not 

encounter any case of membranous GN. We observed one case 

of SRNS with histological and IF findings in favour of Minimal 

Change disease showing persistent immature glomeruli. The 

patient was 2.5 years old and foci of immature embryonic type 

glomeruli may have led to refractory NS. Immature glomeruli are 

rarely seen in ages up to 5yrs and even in ages 2yrs. Nakamura 

et al (2012)26 reported an 8 yr old girl presenting with refractory 

nephrotic syndrome whose renal biopsy showed immature 

embryonic type glomeruli.  
 

FSGS: Comparison of our study from other studies 

FSGS was a less common cause of SRNS in our study (14.29%), 

however it was a predominant cause in several others studies by 

Edward Saca et al (2007)12 19%, Dusan Paripović et al (2012)27 

20.9%, Muhammed Mubarak et al (2012)3 38.5%, Khatun N et al 

(2014)14 27.58, Muhamad Arif et al (2015)16 29.7%.  

The reasons for the discrepancies in the results are not exactly 

known, but may be related to racial, genetic, or environmental 

factors. Moreover, slight differences in disease definitions and 

inclusion criteria may be partly responsible. 
 

IgA Nephropathy 

Four (6.67%) cases of IgA nephropathy were detected in our 

study. However, the prevalence is much higher in study of Yap 

HK.et al (1989)28 17%, Daniela Pio et al (2010)6 15.7%, Printza N 

et al (2011)4 13.5. This could be due to greater population 

screening and the following biopsy and also related to racial, 

genetic and environmental factors.  
 

C3 Dominant glomerulonephritis  

Total seven cases (11.67%) with C3 deposition were observed 

and reported as C3 dominant glomerulonephritis. It comprised 0.7 

% of all renal biopsies in a study by Viswanathan et al29 and 1.16 

% in another study by Mathur et al30. This discrepancy could be 

attributed to small sample size. EM is undoubtedly essential to 

classify these disorders  which is not available in our centre.  

The morphological patterns were heterogeneous and ranged from 

MPGN, DPGN, isolated mesangial hypercellularity and crescentic 

GN. diagnostic criteria was more than 3+ staining with C3 on IF 

and absence of significant Ig staining or C3 staining two orders of 

magnitude more than that of IgG or IgM staining.  

Major entities miscalled as C3 GP are auto immune GN and 

infection related GN. The goal is to identify patients with 

abnormalities of alternate complement pathway.  

The differentiation of true PIGN from C3 GP often cannot be made 

on the basis of morphology, clinical and lab data available at the 

time of biopsy. Refining the differential diagnosis will require 

following the patient clinically and serologically over several 

months   to  determine  the  course  of  urinary  abnormalities  and  

serum C3 level. If these parameters do not follow a typical course 

of PIGN (that is, normalization of the decreased peripheral C3 

level in 8-12 weeks), the diagnosis of C3 GP is considered. Such 

cases are advised a further workup of electron microscopic study 

and complement assays in order to differentiate dense deposit 

disease and C3 Glomerulonephritis. C3 glomerulopathy is a 

recently evolving entity with a heterogeneous presentation, 

morphological appearance and outcome and specific therapeutic 

considerations.31 The higher percentage of patients in our cross 

sectional study could also be attributed to lack of follow up 

performance of these patients. Evaluation of such cases requires 

measurement of individual complement factor levels and 

screening for mutations of complement regulatory proteins.30 

These tests are currently available in research labs only.  
 

Congenital nephrotic syndrome  

Two cases of congenital nephrotic syndrome were found. One of 

which showed Diffuse Mesangial Sclerosis (DMS) presented with 

severe proteinuria and marked renal insufficiency in a 45 days old 

infant. Histologically there was marked podocyte hyperplasia. The 

nephrotic syndrome develops early in patients with DMS and 

when present at birth, may be confused with Finish type of 

congenital nephrotic syndrome. However, its rapid course to end 

stage renal disease and its characteristic glomerular pathology 

establishes the diagnosis. Habib and Bois et al reported this entity 

in nephrotic infants with specific clinical and histological 

appearance.32 There was another case of a one year old child 

presented with SRNS and histologically showing immature 

glomeruli with podocyte hyperplasia. 

One case of alports syndrome was found in our study in a 10 year 

old patient presented with unexplained hematuria and typical 

family history of sensory neural deafness in siblings. Estimated 

frequency of alport syndrome is 1:500033  It accounts for 1-2% of 

end stage renal disease in Europe and in India34. 
 

Renal amyloidosis  

Single case of renal amyloidosis with granulomatous interstitial 

nephritis was identified. Chronic tuberculosis is often complicated 

by amyloidosis which is an important cause of renal disease in 

India. 
 

LN is the commonest cause of SGD in various studies 

LN is the commonest cause of SGD (50%) among the SGD and 

contributed for 3.3% cases in overall biopsies. This is almost 

similar to study by K.EL-Reshaid et al (1999)21 44%, Moorani et al 

(2010)7 61.11%, Mohamed A Abdelraheem et al (2010)24 100%, 

Daniela Pio et al (2010)6 43%, Kamel V Kanodia (2015)35. 
 

CONCLUSION 

The pattern of renal disease in pediatric age group presented in 

this study provide an updated epidemiological data from our 

center. It is comparable with earlier published reports with some 

differences. There is a need for a national pediatric biopsy registry 

in India in order to address the regional difference in the spectrum 

of pediatric glomerular diseases. Biopsy will help in making an 

early diagnosis and instituting the optimal therapeutic regimen. 
 

LIMITATIONS 

There were few limitations in our study, the sample size was small 

and hence does not represent exact demographic picture. Due to 

cost limitations electron microscopy could not be performed. 
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