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Abstract: 
Introduction: Renal biopsy has a pivotal role in establishing diagnosis, aiding in therapeutic decisions and prognostic assessment in diseases affecting 
native kidneys or transplants. Renal biopsies are being performed for more than a century and considered the gold standard. Although renal biopsy is 
considered to be a safe procedure still it includes risk for potential complications such as pain, hematuria and hematoma. Proper patient preparation 
and evaluation is mandatory to avoid post biopsy complications. Back up of interventional radiology and surgery is important to deal with any 
complications related to renal biopsy.  We conducted a study in consecutive kidney biopsy patients to observe the frequency of complications 
associated with the procedure.  
Methods: patients undergoing renal biopsy were evaluated for baseline characteristics and after informed consent underwent renal biopsy. All patients 
were observed for 24 hours for any complications and a repeat ultrasound and hemoglobin were done before discharge. It was a descriptive case 
series.  
Results: In our study, out of 340 cases, mean age was 50.55+9.29 years, 48.82%(n=166) were male. The frequency of complications in renal biopsy 
was recorded as 11.47%(n=39) had pain, 3.23%(n=11) had hematuria while 7.94%(n=27) had hematoma.  
Conclusion: Kidney Biopsy is safe and in our study pain and hematoma were found to be the most frequent complications of renal biopsy similar to 
the international data.  
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Introduction: 
Renal biopsy although an invasive procedure to get the tissue specimen of the kidney. It remains the gold standard to establish a 
histopathological diagnosis in kidney disease. In most of the cases it establishes the diagnosis, stage the disease and provides 
information about the potential therapeutic modalities that can be employed.1  
Real time ultrasound guided renal biopsy is done using biopsy needle under ultrasound guidance.2-4 Renal biopsy is considered to be 
a safe and diagnostically useful procedure, however, complications are uncommonly seen. Common complications are pain 4% to 
18.2%,hematuria 1.2% to 5.8% and hematoma formation 3.9%  to 13.9%.2,5-8 According to international data the most common 
complications include pneumothorax, hemothorax, calyceal-peritoneal fistula, page kidney and even death.

5
 In local studies reported 

in the literature, renal biopsy is a safe procedure with low rates of complications.6-11 
Renal biopsy is a high yield procedure and has impact upon subsequent management. This study is designed to find the frequency of 
different complications encountered while performing renal biopsies. 
 
Methods:   
The study was conducted at Nephrology department of over a period of one year. It was a descriptive case series in which all the 
patients undergoing the renal biopsy procedure were included after getting proper consent. Renal biopsies were performed for the 
diagnostic or prognostic purposes i.e. proteinuria, microscopic hematuria (> 3 red blood cells in urine sediment) associated with 
proteinuria (protein to creatinine ration > 0.3), unexplained rise in creatinine. 
 
The patients with relative or absolute contraindications to renal biopsy were excluded from the procedure and hence not included in 
the study. These included low platelet counts (< 150,000), deranged coagulation profile (INR > 1.5; APTT 5 seconds above the upper 
normal limits), uncontrolled hypertension (Systolic BP > 140 mmHg), active urinary tract infection (> 5 puss cells in urine sediment).  
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Renal biopsy was performed by a consultant with a minimum of three years post graduate experience. A trucut semiautomatic biopsy 
gun (Dr.J, Tokyo, Japan) was used to perform the procedure. The patient lied prone and after administration of local anesthesia up to 
two cores of biopsy were obtained using real time ultrasonographic guidance. Post biopsy the patient was kept under observation for 
24 hours. Patients were advised strict bed rest for 12 hours post renal biopsy. Urine samples were collected in separate containers 
each time the patient passed urine post renal biopsy for a period of 24 hours to monitor for presence of gross hematuria.   
 
The major anticipated complications were pain, gross hematuria and perinephric hematoma. The pain was graded on a visual scale 
from 0 – 10. The gross hematuria was labeled if patient had visible red tinged urine after renal biopsy and peri nephric hematoma 
was ruled out using ultrasonography 8-10 hours post renal biopsy and measured in centimeters (cm) if present. The ultrasound was 
performed by the consultant radiologist. Complete blood count to monitor hemoglobin (Hb) levels were also performed 6 hours post 
renal biopsy.    
Statistical analysis: The data was entered and analyzed in SPSS version 20.0. Mean + standard deviation was calculated for 
quantitative variable like age. Frequency and percentages were calculated for qualitative variables like sex, pain, hematuria and 
hematoma. Stratification of data for age and gender, reason for biopsy was done to control the effect modifiers. Chi-square test was 
used to see any significant difference between the stratified groups taking p value <0.05 as significant.  
 

Results: 
A total of 340 cases fulfilling inclusion criteria were enrolled. Age distribution is shown in Table 1, majority of patients were biopsied 
between the age of 51-65 years 56.18% (n=191). Patients were equally distributed according to gender, Table 2. 
 
Frequency of complications post renal biopsy are presented in Table 3, pain and hematoma being commonest. None of the patients 
had infection post renal biopsy. 

 
Table 1: Age distribution among 340 patients with native kidney biopsy. 
 

Age (in years) N (%) 
18-50 149 (43.82) 
51-65 191 (56.18) 
Total 340 (100) 
Mean +SD 50.55+ 9.29 

 
Table 2:  Gender distribution among 340 kidney biopsy patients.  
 

Gender No. of patients % 
Male 166 48.82 
Female 174 51.18 
Total 340 100 

 
Stratification of data for age and gender, reason for biopsy (nephrotic syndrome only compared to patients with raised serum creatinine 
with or without having nephrotic syndrome) was done to control the effect modifiers. Chi-square test revealed no significant difference 
between the stratified groups taking p value <0.05 as significant. (Table 4-6).  Impaired kidney function with or without nephrotic 
syndrome although not significantly different from the nephrotic syndrome group with normal serum creatinine, in terms of 
complications, had a trend towards more likelihood of hematoma formation (p=0.07)  
 
Table 3: Frequency of complications in renal biopsy among 340 native kidney biopsy patients. 
 

Complications N (%) 
Pain 39 (11.47) 
Hematuria 11 (3.23) 
Hematoma 27 (7.94) 

 
 
Discussion 
Main findings of our large series of native kidney biopsy with a follow up ultrasound most frequent complication post biopsy was 
pain and hematoma that did not require any intervention and resolved itself.  
For a variety of renal diseases, renal biopsy has central role in establishing diagnosis, aiding in therapeutic decisions, prognostic 
assessment and therapy guidance in diseases affecting native kidneys or transplants, as it is considered the gold standard.

1
 Along with 

back up of interventional radiology and surgery, patient preparation and evaluation are mandatory for renal biopsy.5 Although renal 
biopsies are being performed for more than a century, it also includes potential complications such pain, hematuria and hematoma.7  
 
Table 4: Chi square test for significance of age on complications among 340 native kidney biopsy patients. 
 

Complications in renal biopsy 
Age (in years) P value 

18-50 51-65  

Pain Yes 17 22 1.09 No 132 169 

Hematuria Yes 4 7 0.61 No 145 184 

Hematoma Yes 9 18 0.25 No 140 173 
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Our results are comparable with complications reported in the literature locally and internationally, where common complications are 
pain 4% to 18.2%, hematuria 1.2% to 12% and hematoma formation 3.9%  to 13.9%.2,6-11,12-14,16  Recent study by Yaqub et.al. of a 
cohort of over 400 patients however had a complication rate of 14.2%.15

 

 
Table 5: Chi square test for significance of age on complications among 340 native kidney biopsy patients. 
 

Complications of Native Kidney Biopsy Gender P value Male Female 
Pain Yes 19 20 0.96 No 147 154 

Hematuria Yes 5 6 0.82 No 161 168 

Hematoma Yes 11 16 0.38 No 155 158 
 
Table No. 6: Chi square test for significance of increased serum creatinine upon complications at the time of native kidney biopsy 
among 340 patients. 
 

Complications in 
renal biopsy 

Reason for biopsy P value Nephrotic syndrome *Impaired Kidney Function 
Pain Yes 18 21 0.14 No 103 198 

Hematuria Yes 6 5 0.18 No 115 214 

Hematoma Yes 16 11 0.07 No 105 208 
*with or without nephrotic syndrome. 

 
It must be recognized that renal biopsy is a safe procedure and serious complications are infrequent though morbidity associated, the 
potential for a serious complication after renal biopsy is significant. Although clinically significant perinephric hematomas occur in 
fewer of biopsies, perinephric hematomas have been demonstrated at 24 to 72 h after biopsy in >90% of cases evaluated 
prospectively.1, 16 The majority of hematomas are asymptomatic and small in size, but in up to 50% of biopsies, they are moderate to 
large in size.17, 18 As a result, the present practice of 24-h bed rest and observation after biopsy may be therapeutically important and 
contribute to the low incidence of clinically significant hematomas. Unfortunately, there are no reliable measures that can predict 
which patients will go on to have a clinically significant hematoma as radiographic evaluation immediately after biopsy detects <15% 
of hematomas.19 In our protocol we performed ultrasonography almost 10 hours post renal biopsy where most of the hematomas could 
have been picked up by that time.  

 
Golay V et al showed that patients renal biopsy done on outdoor patient basis is cost effective in terms of short stay after renal 
biopsy.20 In their study macroscopic hematuria was observed in 13.04% (n=15/115 patients), and a local study by Mansoor et.al it 
was 12%, while in our patients hematuria was much less.11  Both studies observation period was short and patient were discharged 
the same day.

11,20
  In our circumstances, a conservative approach of observation for 24 hours is better considering many patients are 

referred from out of city and a longer travel time may lead to clot dislodgment from the biopsy site with increased turbulence. 
 
In literature the occurrence of gross  hematuria is reported in between 0.3% and 14.5%.21 Another study done in Germany by Franke 
M et al in pediatric and adolescent patients in native as well as transplant kidney biopsies, showed complication rate of 4.1% which 
is comparable to our study. 22 Study done in one of leading UK center by Tse Y et al showed complication rate of about 4% in the 
form of pain and hematuria, these findings also correspond to our results.23 
Our patients did not have major complications post kidney biopsy such as persistent abdominal or lumbar pain, gross hematuria, new 
onset of oliguria, tachycardia and hypotension. At the slightest suspicion a kidney ultrasound can exclude the presence of a perirenal 
or subcapsular haematoma.

2
  

 
We compared the effect of impaired kidney function at the time of biopsy and similar to previous reports no significant difference 
was noted.20 Moledina et.al. did not find increase in need of transfusion in patients with impaired renal function.24 A recently published 
local study by Yaqub et.al. among 433 native kidney biopsies did not find a higher complication among patients with impaired kidney 
function.

15
  However, since the findings of our study are in accordance with the other studies and will be helpful in building the 

confidence of our patients regarding how frequently which complication occurs and also the safety of the procedure in our local 
circumstances.  
 
Conclusion 
In conclusion, our study of a large series of native kidney biopsies reveled similar levels of complications as reported locally and 
internationally.  Pain and localized hematoma were the most frequent complications of renal biopsy.  
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