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Abstract 
Renal cysts in pediatric patients are uncommon lesion. A modified Bosniak 
classification system for renal cysts based on US has been developed to eva-
luate pediatric renal cysts to identify the simple cyst or cystic tumour. Never-
theless, it is not widely used. In this retrospective study, all incidentally detected 
renal cysts by ultrasound performed in children and the reproducibility of 
modified Bosniak classification to guide the radiological and clinical follow up. 
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1. Introduction 

Pediatric renal cysts are uncommon [1]. In a large retrospective review of 16,102 
abdominal sonographic studies performed on children with normal renal func-
tion and no family history of renal cystic disease, a prevalence of simple renal 
cysts noted to be 0.22% [2]. 

Most renal cysts are secondary to congenital or acquired conditions. However, 
incidentally detected renal cysts in ultrasound cause frequent clinical and radio-
logical dilemmas. Many children continue to be monitored for changes in the 
appearance or number of the cysts [3]. 

The Bosniak classification was originally developed in adults to classify renal 
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cysts. However, few studies in children suggest that this US based modified Bos-
niak classification is reliable to classify renal cysts in pediatric population [1] [4]. 

Limited evidence suggests that the risk of transformation of simple renal cysts 
to a renal malignancy in childhood is low [5]. Nevertheless, cystic renal tumors 
are so rare [6] [7]. Modified Bosniak classification gives criteria to diagnose a 
simple or complex renal cyst which aid the management and follow-up for the 
pediatric patient. 

2. Purpose 

The aim of this study is to evaluate the incidentally detected renal cysts in child-
ren based on the modified Bosniak classification and to examine their natural 
course. 

3. Methods 

This retrospective study was conducted at a King Abdullah Specialized Children 
Hospital (KASCH) which is affiliated with King Saud Bin Abdulaziz University 
of Health Sciences (KSAU-HS), Riyadh. The study includes all children below 14 
years of age who were diagnosed with renal cyst by ultrasound during Jan 2014 
to May 2018.  

The exclusion criteria were the patients with genetic renal cystic disease, von 
Hippel-Lindau disease, tuberous sclerosis, multicystic kidney disease MCDK. 
The Patient files were assessed for age, gender, clinical presentation, urine analy-
sis and renal function test. All available follow up US reviewed to study the nat-
ural course of the renal cysts. 

Two radiologists, who were independent and blinded to clinical information, 
graded the cysts using the modified Bosniak classification system (Table 1). 

4. Results 

A 16 (9 female) cases were identified during the study period to have incidental 
renal cyst. Their age ranged from 2 days to 10 years (Table 2). 

The clinical presentation of patients was varied, 5 (31.25%) patients presented  
 
Table 1. The modified Bosniak classification for renal cyst, based on ultrasound findings 
[4]. 

Grade Criteria US echogenicity 

I 
Hairline thin wall, no nodule, no dopplar flow,  

no calcification, no septations 
Anechoic 

II 
Hairline thin wall, no nodule, no dopplar flow,  
no clacification, few thin septations < 1 mm. 

Echogenic 
(Debris or hemorrhage ) 

III 
Thick wall > 1 mm, multiple septations > 1 mm,  

no nodule, calcification and Doppler flow present. 
Varies 

IV Soft tissue nodule Soft tissue 
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Table 2. Patients demography, clinical presentation and US findings. 

Case Age sex Clinical presentation 1st US result Follow up US Bosniak Classification 

1 2 D F Antenatal hydronephrosis Simple renal cyst Disappear 1 

2 6 Y F UTI Simple renal cyst Increase in size 1 

3 5 Y M Abdominal pain Cyst with septation Stable 2 

4 10 Y F UTI Simple renal cyst Stable 1 

5 2 D M Antenatal hydronephrosis Simple renal cyst Disappear 1 

6 10 Y F UTI Simple renal cyst Stable 1 

7 2 M M Fever Simple renal cyst Disappear 1 

8 1 M M 
Dysmorphic features to  
R/O any abnormality 

Simple renal cyst Stable 1 

9 8 Y F UTI Simple renal cyst Stable 1 

10 1 M M 
Cleft palate to R/O  

any abnormality 
Simple renal cyst Stable 1 

11 7 Y F Scoliosis Simple renal cyst Stable 1 

12 10 Y F UTI Simple renal cyst Stable 1 

13 10 y F Abdominal pain Simple renal cyst Stable 1 

14 10 Y M Vomiting Simple renal cyst Regress in size 1 

15 9 Y M Abdominal distention Simple renal cyst Surgical resection 1 

16 8 Y F Trauma Hemorrhagic cyst Stable 2 

 
with urinary tract infection (UTI), 2 (12.5%) with antenatal dilated renal cyst 
and other clinical presentation not related to urinary system. Simple renal cysts 
were identified in fourteen patients (Bosniak class I), while hemorrhagic cyst was 
identified in one patients (Bosniak class II) and simple cyst with thin septation 
was identified in one patient (Bosniak class II). 

Additional magnetic resonance imaging (MRI) was performed for 1 patient 
with cyst with thin septation (Bosniak class II) shown in Figure 1, as well for the 
patient with hemorrhagic cyst (Bosniak class II). Computed tomography (CT) 
was performed for 1 patient with large simple cyst (Bosniak class I) to exclude 
malignancy shown in Figure 2. There are 15 out of 16 cases followed up by ul-
trasound for 6 to 12 months interval up to three years. Surgical resection was 
performed in 1 patient with simple cyst (Bosniak class I) because of significant 
mass effect on the kidney while the pathological diagnosis came as simple renal 
cyst. The majority of the patients with Bosniak class I cyst remain stable (62.5%). 

5. Discussion 

Simple renal cysts are not common in children, their prevalence ranged from 
0.22% to 2% [3] [8]. Some previous studies have shown that modified Bosniak  

https://doi.org/10.4236/ojped.2020.102036


A. Kashgari et al. 
 

 

DOI: 10.4236/ojped.2020.102036 359 Open Journal of Pediatrics 
 

  
Figure 1. Axial color Doppler (A) US show simple cyst with thin septation (arrow), no 
internal vascularity or calcification seen. (Bosniak class II). Axial T2WI (B) shows a cyst 
arising from the mid pole of the right kidney with thin septation. 

 

  

  

Figure 2. Longitudinal gray scale (A) and color Doppler (B) show simple cyst (arrow) 
with no septation or internal vascularity (Bosniak class I). Coronal T2WI (C) and Axial 
T1WI post Gad (D) show large cyst arising from the lower pole of the left kidney with 
significant mass effect on the kidney. No contrast enhancement detected. 
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classification system could provide a defined criteria for both simple and com-
plex cysts in children which may help physicians in the management of the renal 
cyst [1] [4] [9]. 

Modified Bosniak classification based on US findings categories’ renal cysts in 
four grades where Simple cysts are classified as (Grade I, II) while complex cyst 
as (Grade III, IV) (Table 1). This classification system guides renal cyst man-
agement in adult patient and has been used widely [3] [10]. However, in pedia-
tric patients management of renal cyst mainly depends on clinical presentation 
and physician preference with no agreed guidelines [11]. 

Simple renal cyst is round, thin-walled, anechoic, nonseptated, separate from 
the collecting system, and has no Doppler blood flow. Differential diagnosis in-
cludes the first manifestation of other cystic diseases, caliceal diverticulum, cys-
tic dysplasia, hydatid cysts or posttraumatic kidney cysts [12]. while more com-
plex renal cyst with soft tissue component, thick septation and Doppler flow has 
more diagnostic dilemma as it raise the suspension of benign multilocular cystic 
nephroma and cystic nephroblastoma “Wilms tumor” which is very rare [13]. 

Our study was conducted to establish the efficacy of modified Bosniak classi-
fication in pediatric population. 

We noticed that asymptomatic simple renal cyst diagnosed on the bases of 
Modified Bosniak classification, which are majority of our cohort can safely be 
managed by follow up by renal US. On the contrary, symptomatic renal cyst 
need further work up like MRI and CT and could require surgical resection like 
one case in our study. 

Saltzman A et al. [4] reported 22 pediatric patients with renal cysts detected in 
renal US. they conclude that cystic renal lesions in children with a modified 
Bosniak class of 1 or 2 were most often benign, while class 3 or 4 lesions war-
ranted surgical excision. Another study by Karmazyn B [1] which includes both 
simple and complex renal cysts in children concluded that no children with 
grade I or II showed any malignant cell in the surgical resection and US based 
follow is sufficient for such group. 

Our study showed most simple renal cysts stayed unchanged in the follow up 
study, which is similar to multiple previous studies [14] [15] [16]. Only one case 
in our serious needed surgical resection because of the significant mass effect on 
the ipsilateral kidney. One case with hemorrhagic cyst showed interval regres-
sion in our serious. 

Our study limitation include: small sample size and retrospective nature are 
major limitations of our study but our finding are consistent with previous stu-
dies.  

6. Conclusion 

Our study highlighted that the Modified Bosniak classification can safely be used 
in the monitoring and management of incidentally detected simple renal cysts 
(Bosniak I & II) in the pediatric patients. There are a very few studies on this 
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subject. Further studies with larger sample size should be conducted to validate 
the Modified Bosniak Classification use in pediatric renal cyst diagnosis and 
management. Follow up for Bosniak type I and II is every 6 months for 3 years 
or until the cyst disappears by ultrasound. 
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