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ABSTRACT 

Introduction: The contribution of renal biopsy is of major 
importance in many paediatrics renal diseases. This prospective 
study analysed the clinic-pathological spectrum of the biopsied 
cases, complications related to renal biopsy and its effect on 
management.  
Methods: USG guided percutaneous renal biopsy was performed 
in indicated children. Laboratory findings, complications of the 
procedure, histological diagnosis and its effect on management 
were obtained from all patients who underwent renal biopsy from 
April 2019 to March 2020. The data were finally analysed using 
descriptive statistics. 
Results: Total 50 cases were enrolled during the study period. 
There were 24 males and 26 females with age range from two to 
16 years. The common indications for biopsy were acute nephritic 
syndrome (25 cases), including both primary glomerulonephritis 
(11 cases) and secondary glomerulonephritis (14 cases), of which 
lupus nephritis contributed (11/25) cases, followed by atypical/
steroid resistant or dependent nephrotic syndrome (18 cases). 
Among primary glomerulonephritis, diffuse proliferative 
glomerulonephritis was most common pathological finding 
(11/25). One had crescentric glomerulonephritis. Lupus nephritis 
predominantly had Class IV/V pathology (6/11). Of 18 nephrotic 
syndrome cases, nine had minimal-change-disease and five had 
focal-segmental-glomerulosclerosis. The complications associated 
with procedure were self-resolving gross hematuria in eight cases, 
perirenal hematoma requiring plasma transfusion in one case. 
Adequate renal tissue sample was obtained in 47 of the renal 
b i o p s i e s . T h r e e c a s e s u n d e r w e n t r e p e a t b i o p s y. 
Immunosuppressive therapy was altered as per the biopsy report 
among 18 cases. 
Conclusions: Our study showed that renal biopsy is a safe, reliable 
and effective technique in children. It resolutes many diagnostic 
dilemma and helps in effective management. 
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INTRODUCTION 
Ultrasound guided percutaneous renal biopsy has 
emerged as a safe procedure and is efficacious in 
obtaining renal tissue for pathological evaluation.1,2 

Renal biopsy provides a window to diagnose, 
prognosticate and manage many renal conditions. 
Clinico - pathological dissociation is commonly 
observed among renal disease either it is 
vasculopathy, glomerulopathy or tubulopathy. It is 
often difficult to make an assumption on the 
pathology in the kidney looking at the clinical signs 
or investigation and management is often linked up 
with pathological findings.3,4 Hence, performing 
renal biopsy in indicated cases is a gold standard 
investigation in managing renal conditions. 
However, performing renal biopsy is often 
challenging because of risk related to anesthesia 
and haemorrhage.5 We conducted this prospective 
study to evaluate the clinic-pathological spectrum 
of the biopsied cases, complications related to renal 
biopsy and its effect on management of paediatric 
renal diseases.  

METHODS 
This study was conducted in Paediatric Department 
of a referral centre in Eastern Nepal. All the 
patients undergoing renal biopsy and meeting the 
inclusion criteria during the study period from April 
2019 to March 2020, were enrolled in the study. 
The study was approved from Institutional Ethical 
Committee (IRC 1504/019). Indications for renal 
biopsy were Steroid Resistant Nephrotic Syndrome 
(SRNS), Nephrotic Syndrome with age less than 
one year or more than 10 years or those with 
systemic features like (fever, rashes, joints pain, 
weight loss), before prescribing calcinuerin 
i n h i b i t o r i n N S , R a p i d l y P r o g r e s s i v e 
Glomerulonephritis (RPGN), lupus nephritis, 
unexplained nephrotic range proteinuria, persistent 
proteinuria > two weeks and gross hematuria > two 
weeks or microscopic hematuria > two years, 
unexplained acute kidney injury (AKI). Exclusion 
criteria were bleeding diathesis, uncontrolled 
hypertension, uncorrected anemia (Haemoglobin < 
9 gm/dl), solitary kidney, gross hydronephrosis, 
acute pyelonephritis, large or multiple cysts, 
established end stage renal disease (ESRD) and 
parents refusing to participate. Nephortic syndrome 
was defined as presence of all features of nephrotic 

syndrome (edema, serum cholesterol > 200 mg/dl, 
serum albumin < 2.5 gm/dl and urinary protein by 
dipstick ≥ 3+ or 24 hr urinary protein excretion ≥ 1 
gm/m2) along with any features of nephritis like 
hypertension, elevated serum creatinine or 
hematuria. Nephritic nephrotic syndrome was 
defined as those having predominantly features of 
acute glomerulonephritis like hypertension, 
hematuria (gross or microscopic) and reduced urine 
output along with decrease glomerular filtration 
rate and also have one or more laboratory features 
of nephrotic syndrome. All other clinical 
terminology and definition have their usual 
standard meaning commonly used in literature. 

Before performing renal biopsy, a complete blood 
count, renal function test, coagulation profile 
(prothrombin time, activated partial thromboplastin 
time), blood grouping and cross matching and USG 
of kidney, ureter, and bladder (KUB) was done. 
Written consent was taken from parents. Patients 
were kept nil per oral for 4 h, bladder were emptied 
before biopsy. Biopsies were carried out in a well-
equipped procedure room in the Radiology 
Department. In patients less than 10 years, sedation 
was done with injection midazolam, if required 
Ketamine or Fentanyl was also given. 2% 
lignocaine with adrenaline was infiltrated in the 
area prepared to insert the biopsy needle. Renal 
biopsy was done under USG guidance from the 
lower pole of the left kidney using 18 gauze Bard 
biopsy gun under strict aseptic precaution.  

Specimens were checked for adequacy of tissue. 
Two cores of tissues were obtained: one of them 
was kept in normal saline or Michelle solution for 
immunofluorescence microscopy and another one 
in formalin for light microscopy. Pressure bandage 
was applied at the site of biopsy. Patients were 
transferred to the Paediatric ward and were 
monitored carefully for pulse rate, blood pressure, 
respiratory rate, urine output, gross hematuria, local 
bleeding, and features of any other complications 
such as vasovagal shock, pain etc. Intravenous 
tramadol was given for any complain of pain. 
Routine USG of KUB was performed to detect any 
perirenal hematoma after six hours post biopsy. 

Data regarding indication of renal biopsy, 
immediate complication during and after the 
procedure, clinical diagnosis and management and 
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their variation post renal biopsy report was 
recorded in a predesigned pro forma and then 
entered in Microsoft Excel. The data was 
transferred to Stata IC 14.0 for analysis. 
Descriptive statistics was used to describe the 
demographic, clinical data, laboratory profile and 
outcome variables of enrolled children.  

RESULTS 
There were 50 renal biopsies performed during the 
study period, with age ranging from two years to 16 
years and a mean age of 10.3 ± 3.1 years. The 
female to male ratio was 1.1. Based upon the 
presentation, the commonest indications for renal 
biopsy were acute nephritic syndrome (50%), 
followed by nephrotic syndrome (36%), as depicted 
in (Figure 1).  

Acute nephritic syndrome comprised of 11 cases of 
primary glomerulonephritis and 14 cases of 
secondary glomerulonephritis (lupus nephritis and 
Henoch Schonlein Purpura nephritis); lupus 
nephritis was the commonest (11/25). In lupus 
nephritis, majority had pathological classification 
of class IV with or without class V (6/11). Most 
cases presenting with nephritic nephrotic syndrome 
had diffuse proliferative glomerulonephritis 

(DPGN) pattern, (7/8) indicating a post-infectious 
etiology. The other indications were rapidly 
progressive glomerulonephritis (RPGN) and HSP 
Nephritis (Table 1). Only one of three cases which 
had clinical presentation of RPGN had crescentic 
glomerulonephritis and remaining had DPGN 
(post-infectious infectious etiology). 

Secondly, 36% of the cases which underwent 
biopsy had nephrotic syndrome, of which SRNS, 
age >10 years and nephrotic nephritic syndrome 
comprised seven cases and three cases each 
respectively. Five of the cases with steroid 
dependent course underwent biopsy before starting 
Calcineurin inhibitors. SRNS mostly had 
pathological pattern of Minimal Change Disease 
(MCD) (4/7) whereas all of the cases with clinical 
nephrotic nephritic syndrome had IgA nephropathy 
(Table 2).         

Out of four cases with severe AKI, two were drugs 
induced; the pathological pattern was of severe 
acute tubular interstitial nephritis (ATIN) in three 
cases and one case had pattern suggestive of 
thrombotic microangiopathy (TMA), which was 
diagnosed as atypical haemolytic uremic syndrome. 
Among acute kidney disease (AKD), two had 
diffuse global glomerular sclerosis (DGGS) and 
one had chronic glomerular nephritis (CGN). The 
indications for renal biopsy and related 
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Table 1. Renal biopsy findings with predominant 
clinical presentation of acute nephritic syndrome 

(n=25) 

Acute 
Nephritic 
Syndrome

Renal Biopsy 
Diagnosis

Frequency Net 
Frequency

Lupus 
Nephritis*

Class II 3 11
Class III 2
Class IV 4
Class IV + V 2

Nephritic 
Nephrotic

DPGN 7 8
C3 GN 1

RPGN
Crescentic GN 1 3
DPGN + Focal 
Crescents

2

HSP 
Nephritis**

M0E1S1T0C0 2 3
M1E1S0T0C0 1

(*International Society of Nephrology/Renal Pathology Society 
classification for Lupus Nephritis(6), RPGN-Rapidly Progressive 
Glomerulonephritis, DPGN-Diffuse Proliferative Glomerulonephritis, 
C3GN-Completment 3 Glomerulonephritis, **Updated Oxford 
Classification for HSP Nephritis(7)) 

Table 2. Renal biopsy findings with predominant 
presentation of nephrotic syndrome (n = 18) 

Nephrotic 
Syndrome

Renal Biopsy 
Diagnosis

Frequency Net 
Frequency

SRNS MCD 4 7
FSGS 3

Pre CNI 
(SDNS)

MCD 4 5
DSGS 1

NS age > 
10yrs

FSGS 2 3
MCD 1

Nephrotic 
Nephritic

IgA 
Nephropathy* 
M1E1S0T0C1 
M1E1S0T0C0

2 
1

3

(*Oxford Classification of IgA Nephropathy, SRNS – Steroid 
Resistant Nephrotic Syndrome, MCD – Minimal Change Disease, 
CNI-Calcineurin Inhibitor, NS – Nephrotic Syndrome, FSGS – Focal 
Segmental Glomerulosclerosis, DSGS – Diffuse Segmental 
Glomerulosclerosis) 



! !
Original Article Role of Renal Biopsy in Paediatric Renal Conditions; Yadav SP et al.

pathological findings are summarised in (Table 3). 
Among two cases with AKD, the cases had steroid 
dependent nephrotic syndrome, but later had 
persistent elevation of serum creatinine for which a 
biopsy was done which revealed DGGS. One case 
in AKD had presentation like PIGN but had 
persistently deranged kidney function, which on 
biopsy turned to have chronic GN.                   

The procedural complication of USG guided renal 
biopsy was found in (8/50) cases. All of them had 
self-resolving gross haematuria, which took 48 to 
72 hours for resolution. Among these eight cases, 
one had perirenal haematoma with hemodynamic 
instability requiring transfusion requiring plasma 
and packed cell transfusion. In one case, there was 
sampling error as both the samples did not contain 
renal tissue. While in the other two cases, one of 
the biopsied core contained only renal medulla 
tissue. All these three cases underwent repeat renal 
biopsy in an interval of three to four weeks post 
first biopsy and there were no complications later. 

Immunosuppressive therapy was altered in 18 
(36%) cases. In 12 cases (DPGN without crescents 
and with post infectious etiology - seven cases, 
three cases with HSP nephritis and two cases with 
DGGS), the need of immunosuppression was not 
indicated after renal biopsy and steroid was tapered 
and stopped. Among six cases (Four SLE nephritis 
which clinically was thought to have low grade 
nephritis which on biopsy turned to have high 
severe form, one crescentic GN and one C3GN) 
more aggressive immunosuppressive therapy was 
planned following the report.  

DISCUSSION       
This study highlighted the importance of 
performing kidney biopsy in children among the 
indicated cases. The biopsy was performed in the 
age group of two to 16 years under ultrasound 
guidance and with the use of sedation for those less 
than 10 years. Among acute nephritic syndrome, 
the commonest indication for renal biopsy was for 
staging lupus nephritis, so that precise staging and 
hence the management and prognosis could be 
done. Similarly, the commonest pathological 
finding among nephritic nephrotic syndrome was 
DPGN, reflecting the underlying post infectious 
pathology. Among nephrotic syndrome, the 
common indications for biopsy were mostly SRNS 
and pre Calcineurin inhibitor therapy, more than 
half of these cases had minimal change pathology. 
The procedure was found to be safe with transient 
haematuria in 16% of the cases, only one case 
developed serious complication of perirenal 
haematoma requiring transfusion of blood products. 
There were no anaesthetic related complications 
observed in any of the cases. In addition, renal 
biopsy helped in deciding the choice of 
immunosuppressive agent as well as i ts 
discontinuation in selective cases. 

In regards to similar studies in the past, Sahney et 
al. evaluated the indications and complications of 
native kidney biopsy among 34 children, where 
they found that in (26/34) cases, biopsy was 
indicated for nephrotic and nephritic syndrome, 
with equal contribution from each. This was similar 
to our study. However, none of their cases had 
gross haematuria and only reported procedural 
complication was mild lower back pain in two 
cases.9 In another study, only (3/30) cases had 
complications like pneumonia secondary to 
immobil isa t ion, per i toni t is and minimal 
parenchymal haemorrhage in each of the cases.10 
Similarly, in yet another study, the most common 
indication for renal biopsy was nephrotic syndrome 
(34.7%), followed by nephritic nephrotic syndrome 
(20%). Minimal change disease was the commonest 
pathological findings among nephrotic syndrome 
a n d a m o n g n o n - n e p h r o t i c p r i m a r y 
glomerulonephritis, IgA nephritis was the 
commonest findings.11 The reason could be the 
occurrence of significant number of cases of PIGN 
in the Eastern Nepal.12 
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 Table 3. Biopsy findings among acute kidney injury 
and acute kidney disease (n = 7)

(AKI – Acute Kidney Injury, AKD – Acute Kidney Disease, TMA – 
Thrombotic Microangiopathy, ATIN – Acute Tubular Interstitial 
Nephritis, DGGS – Diffuse Global Glomerulosclerosis, CGN – 
Chronic Glomerulonephritis) 

Indication 
for Renal 
Biopsy

Renal 
Biopsy 

Diagnosis

Frequency Net 
Frequency

AKI – III TMA 1 4

ATIN 3

AKD - III DGGS 2 3

CGN 1
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Santangelo et al. shared 36 years experience with 
213 children, where they found that the most 
common indication for renal biopsy was NS 
(44.4%) and the most common renal biopsy 
diagnosis was primary glomerulonephritis (61.4%), 
followed by secondary glomerulonephritis like 
lupus / HSP nephritis. The most common 
histopathological diagnosis was IgA nephropathy 
(20.9%) followed by minimal change disease 
(18.1%). In 4.5% of the cases, adequate renal 
sample could not be obtained. The failure rate of 
obtaining sample is low and is equivalent to our 
study. However, the variation in indication and 
pathological findings could be due to differences in 
clinico - epidemiological and geographical        
profile.13 

In another study involving renal biopsy in 123 
children, the commonest indication was nephrotic 
syndrome (58.5%), the result would be similar if in 
t h i s s t u d y p r i m a r y a n d s e c o n d a r y 
glomerulonephritis was not grouped into acute 
nephritic syndrome. In the same study the 
commonest pathological findings was mesangial 
proliferative glomerulonephritis (MesPGN), 
followed by MCD. The post biopsy hematuria was 
unduly high in this study (90%), however similar to 
our study only, 1.6% required blood transfusion. 
The adequacy of renal tissue was (95%) similar to 
our study.11, 14 

Post renal biopsy, the knowledge of exact renal 
pathology results in either discontinuation of 
corticosteroids, or continuation of corticosteroids 
along with addition of cytotoxic or alternate 
immunosuppressive agents in significant number of 
cases. In our study immune modulation was 
required in 36% of the cases, there are studies 

where the change in therapy was observed in 20 - 
34%.14,15 We have tried to highlight the role of 
renal biopsy in the management of paediatric renal 
diseases. However, this is a relatively smaller sized 
study conducted in a single centre. We have not 
also followed up our cases for long term outcome. 
Although this study has tried to shed some light 
upon the role of renal biopsy in paediatric renal 
disorders, further larger and more collaborative 
studies are warranted in the future which would be 
more helpful to elucidate the role of renal biopsy in 
paediatric renal disorders.   

CONCLUSIONS 
Although performing renal biopsy in children is 
apprehensive to both parents and clinician, this 
study concluded that the ultrasound guided 
percutaneous renal biopsy is a safe, reliable and 
effective investigatory technique. Renal biopsy 
could give the precise pathology occurring in the 
kidney and helped in staging the diseases, resolute 
the diagnostic dilemma and guide in making 
therapeutic changes. Hence, renal biopsy should be 
considered in all the indicated cases in children 
with renal diseases.
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