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Abstract

Introduction: Percutaneous kidney biopsy is a necessary tool to diagnose many kidney diseases. 
However, major complications were reported in adults, including bleeding in the kidney or around it, 
creation of arteriovenous fi stula, wound infection, damage to adjacent organs, or even loss of the kidney. 
Such complications can rapidly develop serious consequences. Exploring risk factors might help in 
preventing them.

Objective: The current study aims to evaluate and explore the complications that happened after 
percutaneous kidney biopsy in children and associated risk factors.

Methodology: A retrospective record-based study was conducted by reviewing the medical records 
of children with post-ultrasound-guided percutaneous kidney biopsy complications at King Saud Medical 
City, a tertiary hospital in Riyadh, Saudi Arabia during the period from May 2014 to June 2021. Data 
were extracted using pre-structured data collection sheet. Data collected included children’s age, gender, 
primary disease, laboratory fi ndings, and kidney complications with needed management. 

Results: The study identifi ed 76 children who had undergone 86 ultrasound-guided percutaneous 
kidney biopsies in the study period and fulfi l the inclusion criteria. Children’s ages ranged from 1 years 
to 15 years with a mean age of 7.3 ± 4.0 years old. Most of the study children had nephrotic syndrome 
(61.6%; 53), followed by glomerulonephritis (25.6%; 22). Thirty-fi ve (40.7%) children developed at 
least one of the complications. The most-reported complication was microscopic haematuria (32.6%; 
28), followed by gross haematuria (3.5%; 3), Flank pain was reported among 3 (3.5%) children also 
and hematoma (1 child), only 2 children (3.9%) among those who had no complications recorded 
Haemoglobin drop > 2 g/dl compared to 3 of those who had complications with no statistical signifi cance 
(p = .365). Prothrombin time was signifi cantly higher among children who had renal complications than 
others who had not (11.7 ± 1.8 vs. 10.8 ± 1.2 seconds; p = .022).

Conclusion: Suggestive by the low need to intervene in complications, ultrasound-guided 
percutaneous kidney biopsy is a relatively safe procedure in children. Even in the most commonly 
observed complication, i.e. hemorrhagic ones, blood transfusion is rarely needed.

Background
Primary and secondary kidney disease among children 

probably causes very severe complications or even death 
[1]. Mapping the etiologic ield of pediatric kidney diseases 
is vital for both treatment and prognosis [2]. The etiology of 
pediatric renal diseases is mainly primary with dif iculty in 
diagnosis using laboratory studies alone [3]. Kidney biopsy 
of native kidneys was presented in the 1950’s by Iversen 
and Brun [4]. Which was modi ied by Kark and Muehrcke 
[5]. During the previous 6 decades, renal biopsy has been an 

essential part of clinical practice and research in nephrology. 
Enhancements in imaging techniques and biopsy needles 
played a signi icant role in the capability to get adequate 
kidney tissue for diagnosis in more than 99% of kidney 
biopsies [6-8]. Moreover, these technical improvements 
resulted in better safety of the technique, with the lowered 
frequency of life-threatening complications with the 
decreased death rate from 0.12% to 0.02% over the past 60 
years [6-12]. Recently, percutaneous kidney biopsy of native 
kidneys associated with death rate has been a tremendously 
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occasional event [13]. Most of the reported complications 
resolve spontaneously without the need for additional 
management; though, the complication can be serious and 
hypothetically life-threatening in about 9% of biopsies, 
resulting in the need for intervention [12-14]. 

We aimed to explore the complications and risk factors 
for that child in King Saud Medical City, a tertiary hospital in 
Riyadh, which is the capital of the Kingdom of Saudi Arabia. 
The study site receives referrals from all over the kingdom.

Methodology
A retrospective record-based study was conducted 

by reviewing the medical records of children with post-
ultrasound-guided kidney biopsy complications at King Saud 
Medical City in Riyadh, Saudi Arabia, during the period from 
May 2014 to June 2021. All children aged 15 years or less 
with complete medical iles were included while medical 
iles with missing relevant data were excluded. Data were 

extracted using pre-structured data collection sheet. Data 
collected included children’s age, gender, primary disease, 
hemoglobin pre and post-biopsy, platelets number, serum 
creatinine (Jaffe), serum urea, prothrombin time (PT), partial 
thromboplastin time (PTT), estimated glomerular iltration 
rate, and renal complications with needed management. 

Data analysis

After data were extracted, it was revised, coded, and 
fed to statistical software IBM SPSS version 22(SPSS, Inc. 
Chicago, IL). All statistical analysis was done using two-tailed 
tests. A p - value less than 0.05 was statistically signi icant. 
Descriptive analysis based on frequency and percent 
distribution was done for all variables including children’s 
bio-demographic data, laboratory indings, and kidney 
complications. Also, frequency distribution for required 
medical or surgical interventions needed was done. A mean 
with standard deviation was used to display scale variables 
following normal distribution while the median was used 
with skewed scale variables (serum creatinine level). Cross 
tabulation was used to assess the distribution of children’s 
kidney complications by their different bio-demographic 
data and laboratory indings. Relations were tested using 
the Pearson chi-square test and exact probability test for 
small frequency distributions to assess the signi icance of 
categorical variables. Independent t-test and Mann-Whitney 
test were used for scale variables. 

Results
The study identi ied 76 children who had undergone 86 

ultrasound-guided kidney biopsies at the study site and ful il 
the inclusion criteria. Children’s ages ranged from 1 years 
to 15 years with a mean age of 7.3 ± 4.0 years old. Most of 
the study children had nephrotic syndrome (61.6%; 53), 
followed by glomerulonephritis (25.6%; 22). As for gender, 
46 (53.5%) were females. Forty-one (47.6%) children had a 

blood pressure percentile of 95% or above, according to the 
American Academy of Pediatrics 2017 Guideline [15]. The 
mean systolic blood pressure was 111.5 mmHg ± 12.0 mmHg 
and the mean diastolic blood pressure was 69.0 mmHg ± 9.0 
mmHg. 

Regarding the prevalence of complications after 
ultrasound-guided kidney biopsy in the study children 
(Figure 1), thirty- ive (40.7%) children developed at least 
one of the complications. 

Table 1 illustrates the distribution of complications after 
an ultrasound-guided kidney biopsy. The most-reported 
complication was microscopic haematuria (32.6%; 28), 
followed by gross haematuria (3.5%; 3) and hematoma (1 
child), while 2 children (2.3%) had all of these complications. 
Flank pain was reported among 3 (3.5%) children. 

Table 2 shows the distribution of complications after 
ultrasound-guided kidney biopsy in Children by their 
bio-demographic data. As for primary disease, the most 
reported among children with renal complications was 
glomerulonephritis (48.6%) followed by nephrotic syndrome
(42.9%) while nephrotic syndrome was the most common 
among children who had no complication (74.5%) with 
recorded statistical signi icance (p = 0.001). As for age, 
54.3% of children had renal complications aged 10-15 years 
while 52.9% of those without complications aged 1 years - 5 
years (p = 0.001). Also, 80% of children with complications 
were females while 64.7% of those with no complications 
were males (p = 0.001). The mean systolic blood pressure 
among children who developed renal complications was 
116.2 ± 12.0 vs. 108.1 ± 10.9 for others who were free of 
complications (p = 0.001). 

Table 3 shows the distribution of complications after 
ultrasound-guided kidney biopsy in Children by their 
laboratory indings. Only 2 children (3.9%) among those who 

    None, 
51 (59.3%) 

NHad, complications
           35 (40.7%) 

Figure 1: Prevalence of complications after ultrasound-guided kidney biopsy in 
children.

 Table 1: Distribution of Complications After Ultrasound-Guided Kidney Biopsy in 
Children, King Saud Medical City in Riyadh, Saudi Arabia.

Complications No %
Only microscopic haematuria 28 32.6%

Only hematoma 1 1.2%
Gross haematuria 3 3.5%
All of the above 2 2.3%

Flank pain 3 3.5%
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had no complications recorded a Haemoglobin drop > 2 g/dl 
post-biopsy compared to 3 of those who had complications 
with no statistical signi icance (p = 0.365). Prothrombin 
time was signi icantly higher among children who had renal 
complications than others who hadn’t (11.7 ± 1.8 vs. 10.8 ± 
1.2 seconds; p = 0.022). There was no signi icant difference 
regarding PTT (31.1 ± 6.8 vs. 31.3 ± 7.1; p = 0.871). Platelet 
was found to be less than 150,000 in 2 patients (2.3%) 
one of them developed a complication (p = 0.153). As for 
creatinine, the average level among children who developed 
renal complications was 65 micromoles/L in comparison 

to 29 micromoles/L among others (p = 0.036). Serum urea 
was found to be higher than 20 mmol/L in one patient for 
those who developed complications (p = 0.084). Estimated 
glomerular iltration rate < 100 ml/min was recorded among 
48.6% of children with complications compared to 29.4% of 
others without (p = 0.071). 

Regarding the management of complications (Table 4), 
only blood transfusion was done for 3 children (8.6%) and 
no surgical or radiological intervention was needed. 

Discussion
Till now and to the best of our knowledge, published 

research exploring the risk factors for complications of 
ultrasound-guided renal biopsy in children speci ically does 
not exist. Percutaneous ultrasound-guided kidney biopsy 
is considered one of the diagnostic procedures for kidney 
diseases, delivering signi icant evidence in launching the 
diagnosis, assessing the severity, detecting disease advance, 
and assessing the response to therapy [16]. Nevertheless, the 
technique reported major complications, such as perirenal 
hematoma, arteriovenous istula, infection, damage to 
adjacent organs, or loss of the kidney [2,17]. In the pediatric 
population, these complications if neglected, can quickly turn 
into serious consequences. 

The current study revealed that less than half of the 
children (41%) who had undergone renal biopsy developed 
renal complications. The most-reported complications 
were associated with bleeding circumstances including 
haematuria (mainly microscopic) and hematoma. Flank pain 
was a very rarely reported complication. These complications 
needed only blood transfusion for 3 children with no need for 
intervention. This estimated complication rate was higher 
than what was reported by Ding JJ, et al. [18] who estimated 
that the overall complication rate was 15.9%. Exactly, 
3.0% had major complications and while 12.9% had minor 
complications. The major complications were perirenal 
hematoma requiring blood transfusion (4 cases, 2.0%), then 
perirenal abscess (1 case, 0.5%) and arteriovenous istula 
(1 case, 0.5%). All patients recovered without consequences 
after treatment. Also, other studies estimated complications 
among 0.1% to 4.8% [17,19-22]. The incidence of current 
study children with hemorrhagic complications who needed 
blood transfusion was 8.6%, which is somewhat higher than 
that (0.2% - 2.4%) reported by Varnell, et al. [22] Also, Sun YS,
et al. [23] estimated that Pediatric SLE patients reported 

Table 2: Distribution of complications after ultrasound-guided kidney biopsy in 
children by their bio-demographic data.

Bio-demographic data All cases
(n = 86)

Had complications

p - valueYes
(n = 35)

No
(n = 51)

No % No % No %
Primary Disease

.001*

Nephrotic syndrome 53 61.6% 15 42.9% 38 74.5%
Glomerulonephritis 22 25.6% 17 48.6% 5 9.8%

Chronic Kidney Disease of 
unknown etiology 5 5.8% 1 2.9% 4 7.8%

Hemolytic uremic syndrome 3 3.5% 2 5.7% 1 2.0%
Transplant Rejection 3 3.5% 0 0.0% 3 5.9%

Age in years

.001*
1 - 5 31 36.0% 4 11.4% 27 52.9%
6 - 9 26 30.2% 12 34.3% 14 27.5%

10 - 15 29 33.7% 19 54.3% 10 19.6%
Gender

.001*Male 40 46.5% 7 20.0% 33 64.7%
Female 46 53.5% 28 80.0% 18 35.3%

BP Centile%

.428
50th 16 18.6% 9 25.7% 7 13.7%
90th 29 33.7% 10 28.6% 19 37.3%
95th 31 36.0% 11 31.4% 20 39.2%
99th 10 11.6% 5 14.3% 5 9.8%
SBP

.001*#

Mean ± SD 111.5 ± 12.0 116.2 ± 12 108.1 ± 10.9
DBP

.320
Mean ± SD 69.0 ± 9.0 70.2 ± 9.4 68.2 ± 8.7

P: Pearson x2 test; #: Independent t - test; *p < 0.05 (signifi cant).

Table 3: Distribution of complications after ultrasound-guided kidney biopsy in 
children by their laboratory fi ndings.

Laboratory investigations All cases
(n = 86)

Had complications
p - 

value
Yes

(n = 35)
No

(n = 51)
No % No % No %

Hemoglobin pre (mean ± SD) mg/dl 11.7 ± 1.8 11.6 ± 1.8 11.8 ± 1.9 .740#

Haemoglobin post (mean ± SD) mg/dl 11.2 ± 2.2 10.9 ± 2.3 11.5 ± 2.1 .281#

Haemoglobin diff erence > 2 g/dl 5 5.8% 3 8.6% 2 3.9% .365^
Platelet < 150,000 2 2.3% 1 2.8% 1 2.0% .153

PT (mean ± SD) seconds 11.2 ± 1.6 11.7 ± 1.8 10.8 ± 1.2 .022*#

PT > 15 seconds 4 4.7% 3 8.6% 1 2.0% .153^
PTT (mean ± SD) seconds 31.2 ± 6.9 31.1 ± 6.8 31.3 ± 7.1 .871#

PTT > 45 seconds 3 3.5% 0 0.0% 3 5.9% .144^
Serum creatinine (median) 

100 micromole/L 35 65 29 .036*$

Serum creatinine > 100 micromole/L 25 29.1% 13 37.1% 12 23.5% .172
Urea > 20 mmol/L 7 8.1% 1 2.8% 6 11.7% .084

Estimated glomerular fi ltration rate < 
100 ml/min 32 37.2% 17 48.6% 15 29.4% .071

P: Pearson X2 test; #: Independent t - test; $: Mann-Whitney test; *p < 0.05 (signifi cant)

Table 4: Needed management for children developed complications after ultra-
sound-guided kidney biopsy.

Needed management No (35) %
Blood Transfusion after complications

Yes 3 8.6%
No 32 91.4%

Intervention for complications
Yes 0 0.0%
No 35 100.0%
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a higher rate of major complications (12.5%) than adult 
patients (2.3%). Locally, Abdel-Hafez MA, et al. [24] reported 
a lower rate of post-renal biopsy complications among 
children in Saudi Arabia. The common complications were 
gross haematuria in three (2.8%) and severe pain at the 
biopsy site in 11 (10.2%). None of the patients needed blood 
transfusions or prolonged hospitalization. 

Regarding risk factors of developing complications, the 
current study showed that primary disease was one of the 
signi icant predictors where most children who developed 
complications complained of glomerulonephritis and 
nephrotic syndrome (which was dominant among others 
with no complications). Also, old-aged children (above 
10 years), females, and high systolic blood pressure were 
signi icant factors associated with developing complications. 
Considering laboratory indings which signi icantly 
associated with the existence of complications, prolonged 
PT with high serum creatinine level and low estimated 
glomerular iltration rate were the most signi icant 
predictors. This explains the high percentage of hemorrhagic 
complications among the current study patients. In reference 
to Varnell, et al.’s study [22], elevated serum creatinine, 
prolonged prothrombin and thrombocytopenia increased 
the overall complication risk of initial kidney biopsy which 
matches the current study indings. 

Conclusion and recommendations
Suggestive by the low need to intervene in complications, 

an ultrasound-guided percutaneous biopsy of native kidneys 
is a relatively safe procedure in children. Even in the most 
commonly observed complication, i.e. hemorrhagic ones, 
blood transfusion is rarely needed. Low eGFR and prolonged 
PT are independent risk factors for complications. Platelets 
of less than 150,000 and serum urea of more than 36 
mmol/L were found to be at an increased risk of bleeding 
complications.
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