
Evaluation of children with multicystic dysplastic kidney: 

The role of recurrent urinary tract infections 

 Mihriban İnözü1,2,  Kübra Çeleğen1,  Özlem Yüksel Aksoy¹,  Şevval İnce3,  Nesrin Taş¹, 

 Betül Pehlivan Zorlu1,  Sare Gülfem Özlü1,2,  Fatma Semsa Çaycı1,  Umut Selda Bayrakçı1,2 

1 Department of Pediatric Nephrology, Ankara Bilkent City Hospital, Ankara, Türkiye 

2 Faculty of Medicine, Department of Pediatric Nephrology, Ankara Yıldırım Beyazıt University, Ankara,  Türkiye 
3 Department of Pediatrics, Ankara Bilkent City Hospital, Ankara, Türkiye 

1. Introduction

Multicystic dysplastic kidney (MCDK) represents the most prev-
alent cystic disorder of the kidney in the pediatric population and is 
among the congenital renal anomalies most frequently identified 
during prenatal ultrasonographic screening 1. It is morphologically 
defined by the presence of multiple, non-communicating cysts of 
varying sizes, accompanied by the absence of functional renal pa-
renchyma 2. The reported incidence of MCDK varies between ap-
proximately 1 per 1,000 and 1 per 4,300 live births 1. Epidemiologi-
cal studies indicate a male predominance, with the condition more 
commonly involving the left kidney 2, 3. Although the precise patho-
genesis of MCDK remains unclear, two main mechanisms have been 
proposed. One hypothesis suggests that early obstruction due to re-
nal pelvic or ureteral atresia leads to severe hydronephrosis and 
subsequent dysplastic transformation. Alternatively, abnormal re-
ciprocal signaling between the ureteric bud and the metanephric 

blastema may impair normal nephron differentiation and renal 
development 3. 

MCDK is relatively asymptomatic, and 60-80 % of cases are de-
tected during prenatal ultrasonography 1. The most important clin-
ical feature of MCKD is the detection and management of concomi-
tant anomalies in the solitary functional contralateral kidney. The 
contralateral solitary kidney usually undergoes compensatory hy-
pertrophy 1. Extrarenal anomalies may also accompany MCDK 4. But 
in general, the prognosis of MCDK is benign with a conservative ap-
proach 5.  

In this study, we aimed to evaluate the clinical features and ac-
companying urinary and extrarenal anomalies of patients diag-
nosed with MCDK at a tertiary hospital in Turkey. We also evaluated 
MCDK patients outcomes, focusing on the impact of recurrent UTIs 
on renal function.  

Aim: Multicystic dysplastic kidney (MCDK) is the most common cystic renal disease in children and is often de-

tected prenatally. This study evaluated the clinical features, associated anomalies, and renal outcomes of children 

with unilateral MCDK, focusing on the impact of recurrent urinary tract infections (UTIs) on renal function. 

Methods: A retrospective review of 77 patients (aged 1–18 years) diagnosed with unilateral MCDK by ultrasonog-

raphy between 2019 and 2024 was conducted. Demographic, clinical, and laboratory data were analyzed, includ-

ing estimated glomerular filtration rate (eGFR), UTIs, hypertension, and contralateral compensatory hypertrophy. 

Results: Of 77 patients, 64.9% were male and 55.8% had left-sided disease. Antenatal diagnosis was made in 

77.9%, and 85.7% were asymptomatic. Urinary tract and extrarenal anomalies occurred in 27.3% and 40.3%, re-

spectively. UTIs were observed in 31.2% and recurrent UTIs in 11.7%. Vesicoureteral reflux (VUR) was detected in 

9.1% overall and in 33.3% of patients with recurrent UTIs (p=0.031). Mean follow-up was 7.2±4.4 years with a 

mean eGFR of 99.9±17.8 mL/min/1.73 m². Recurrent UTIs were more frequent in patients with eGFR <90 

(p=0.018) and were associated with lower eGFR (p=0.021). Contralateral compensatory hypertrophy was present 

in 62.3% and correlated with older age and longer follow-up, but not with renal function. 

Conclusions: Unilateral MCDK usually has a favorable prognosis. However, the high rate of associated anomalies 

and the link between recurrent UTIs and reduced eGFR underscore the need for long-term follow-up, early detec-

tion of VUR, and prompt UTI management to preserve renal function. 
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2. Materials and Methods 
 

This retrospective, single-center study included children fol-
lowed at the Pediatric Nephrology Department of Ankara Bilkent 
City Hospital between September 2019 and December 2024. A total 
of 77 patients aged between 1 and 18 years who were diagnosed 
with MCDK based on ultrasonographic findings were enrolled. Pa-
tients with incomplete or unavailable medical records were ex-
cluded from the analysis. The study protocol was approved by the 
local Ethics Committee (21 May 2025; approval no: TABED 
1/1302/2025) and was conducted in accordance with the princi-
ples of the Declaration of Helsinki.  

Clinical and demographic data were retrieved from the hospital 
electronic medical records. Information regarding sex, date of birth, 
date of last follow-up, antenatal history, parental consanguinity, 
family history, and presenting symptoms was recorded. Data on uri-
nary tract infections, hypertension, proteinuria, history of nephrec-
tomy, and the presence of additional systemic anomalies were also 
collected. Ultrasonographic findings were used to assess ipsilateral 
and contralateral urinary tract abnormalities. Compensatory hyper-
trophy of the contralateral kidney was defined based on ultraso-
nographic measurements. Kidney length was compared with age- 
and sex-specific normative reference values 6. The contralateral kid-
ney was considered to exhibit compensatory hypertrophy if its lon-
gitudinal length was greater than the 95th percentile for age and 
sex. Ultrasonographic evaluations were performed using standard-
ized techniques, and measurements were obtained at diagnosis and 
during follow-up when available. When available, results from void-
ing cystourethrography and dimercaptosuccinic acid (DMSA) renal 
scintigraphy were additionally reviewed.   

A diagnosis of urinary tract infection (UTI) was established 
based on the presence of compatible clinical findings, such as fever, 
dysuria, or flank pain, together with supportive laboratory evi-
dence, including abnormal urinalysis and a positive urine culture 
showing growth of more than 100,000 colony-forming units of a sin-
gle pathogen. Recurrent UTIs was defined as a new episode occur-
ring after the completion of treatment for a previous infection 7. 
Blood pressure measurements obtained during the last three con-
secutive outpatient visits were recorded for each patient. At the 
most recent follow-up, serum creatinine levels, urinalysis results, 
anthropometric measurements (height and weight), and body mass 
index (BMI; calculated as weight in kilograms divided by height in 
meters squared) were documented. Estimated glomerular filtration 
rate (eGFR) was calculated using the modified Schwartz equation 8. 
Patients were categorized according to renal function into two 
groups: those with eGFR values below 90 ml/min/1.73 m² and 
those with eGFR values of 90 ml/min/1.73 m² or higher. Additional 
subgroup analyses were performed based on the presence or ab-
sence of compensatory hypertrophy in the contralateral kidney. 
Clinical and laboratory parameters were compared between these 
groups.  

Statistical analysis  

Statistical analyses were performed using IBM SPSS software 
(version 22.0). The distribution of continuous variables was as-
sessed using the Kolmogorov–Smirnov test. Data with normal dis-
tribution were expressed as mean ± standard deviation (SDs), 
whereas non-normally distributed variables were presented as me-
dian values with interquartile ranges (IQRs). Categorical variables 
were summarized as frequencies and percentages (%) and com-
pared using the Chi-square test. For comparisons between two 
groups, the Student’s t-test was applied to normally distributed var-
iables, while the Mann–Whitney U test was used for variables with-
out normal distribution. A p-value of less than 0.05 was considered 
statistically significant.  

3. Results 
 

A total of 77 patients who were admitted to the pediatric 
nephrology outpatient clinic and diagnosed with unilateral MCDK 
were included in the study. The patients’ characteristics and 
demographic data are listed in Table 1. Urinary system anomalies, 
as well as extra-urinary system anomalies and diseases 
accompanying unilateral MCDK, are summarized in Table 2 and 
Table 3, respectively. 

 

 
Baseline characteristics of the study population with unilateral 
multicystic dysplastic kidney 

 

Patients characteristics   Number (%) 

Total  77 (100%) 
Males  50 (64.9%) 
Left sided 43 (55.8%) 
Antenatal diagnosis 60 (77.9%) 
Presenting complaints 
       Asymptomatic 
       UTI-related symptoms 
       Voiding dysfunction 
       Hematuria 
       Abdominal pain 
       Others 

 
66 (85.7%) 

4 (5.2%) 
2 (2.6%) 
1 (1.3%) 
2 (2.6%) 
2 (2.6%) 

Family history of urinary system disease 17 (22.1%) 
Consanguinity  14 (18.2%) 
Other urinary tract anomalies 
       Ipsilateral anomalies 
       Contralateral anomalies 

21 (27.3%) 
2 (2.6%) 

19 (24.7%) 
Contralateral compensatory hypertophy 48 (62.3%) 
UTI 24 (31.2%) 
Recurrent UTIs 9 (11.7%) 
Urinary incontinence 
       daytime only 
       daytime and nighttime  

4 (5.2%) 
2 (2.6%) 
2 (2.6%) 

Hypertension  3 (3.9%) 
Proteinuria  2 (2.6%) 
Estimated GFR 
      eGFR≥90 ml/1.73m2/min 
      eGFR<90 ml/1.73m2/min 

 
54 (70.1%) 
23 (29.9%)* 

Nephrectomy  1(1.3%) 
Malignant transformation 0 (0%) 
* Among patients with eGFR < 90 ml/1.73 m²/min, only one had eGFR < 60 
ml/1.73 m²/min 
Abbrevations: UTI, urinary tract infection; eGFR, estimated glomerular 
filtration rate 

 
 
 

 
Urinary tract anomalies 

  

Urinary anomaly Number (%) 

Hydronephrosis 
/hydroureteronephrosis 

10 (13%) 

Vesicoureteral reflux 7 (9.1%) 
Caliectasia  1 (1.3%) 
Ureteropelvic stenosis 1 (1.3%) 
Neurogenic bladder 1 (1.3%) 
Bifid pelvis 1 (1.3%) 
Total  21(27.3%) 

 

Table 1 

Table 2 
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Extra-urinary system anomalies and diseases 

 

Disorders   Number (%) 

Cardiovascular system 
       Aortic coarctation 
       Atrioventricular septal defect 
       Atrial septal defect 
       Bicuspid aorta 
       Patent foramen ovale 
       Patent ductus arteriosus 
       Ventricular septal defect   

14 (18.2%) 
2 (2.6%) 
1 (1.3%) 
3 (3.9%) 
2 (2.6%) 
3 (3.9%) 
2 (2.6%) 
1 (1.3%) 

Neurological system 
       Microcephaly  
       Corpus callosum agenesis 

4 (5.2%) 
2 (2.6%) 
2 (2.6%) 

Genital system 
       Undescended testis 
       Ovarian cyst 
       Uterus didelphys 

3 (3.9%) 
1 (1.3%) 
1 (1.3%) 
1 (1.3%) 

Psychiatric disease  
       Attention deficit and hyperactivity 
disorder 
       Atypical autism 

2 (2.6%) 
1 (1.3%) 
1 (1.3%) 

Hearing loss 2 (2.6%) 
Prematurity  2 (2.6%) 
Others 
       Sotos syndrome 
       VACTERL association 
       Biotinidase deficiency 
       Congenital hypothyroidism 

4 (5.2%) 
1 (1.3%) 
1 (1.3%) 
1 (1.3%) 
1 (1.3%) 

Total  31 (40.3%) 

 
 
There was no significant difference between male and female 

patients in terms of age at diagnosis, follow-up duration, age at last 
visit, BMI, mean systolic and diastolic blood pressure and eGFR. 
Similarly, no differences were found between genders regarding the 
presence of other urinary tract anomalies, contralateral 
compensatory hypertrophy, urinary incontinence, hypertension, or 
eGFR groups. However, UTI was significantly more common in 
females (p=0.018), while no significant difference was observed in 
the frequency of recurrent UTIs (p=0.08).  

 
 

 
Comparison of VUR rate and eGFR at the last visit between patients 
with and without recurrent UTIs 

 

 
With recurrent UTIs 

n=9 

Without 
recurrent UTIs 

n=68 
p value 

eGFR at 
last visit 
(ml/1.73 
m2/min) 

mean±std mean±std 
 

0.021* 85.41±16.6 102.50±20.77 

VUR 
(total 
n=7) 

n=3 (33.3%) n=4 (5.8%) 0.031** 

*p<0.05 (Student’s t test), **p<0.05 (Fisher’s Exact Test), Abbrevations: 
eGFR, estimated glomerular filtration rate; VUR, vesicoureteral reflux 

 

When patients were grouped according to eGFR values (<90 
ml/1.73 m2/min vs. ≥90 ml/1.73 m2/min), no significant differences 
were observed between the groups in terms of gender, age of 
diagnosis, age at last visit, follow-up duration, presence of 
contralateral compensatory hypertrophy, other urinary tract 
anomalies, UTI, or hypertension. However, the frequency of 
recurrent UTI was significantly higher in the group with eGFR <90 
ml/1.73 m2/min (p=0.018). In addition, patients with recurrent 
UTIs showed significantly lower eGFR compared to those without 
recurrent UTIs (p=0.021) (Table 4). 

Among the nine patients with recurrent UTIs, three had 
vesicoureteral reflux (VUR; grade 2-4) in contralateral kidney, one 
had a neurogenic bladder. The overall prevalence of VUR in the 
study cohort was 9.1%; however, this increased significantly to 
33.3% among patients with recurrent UTIs. The rate of VUR was 
significantly higher in MCDK patients with recurrent UTIs compared 
to those without recurrent UTIs (p=0.031) (Table 4). 

In total, 49 of 77 patients with MCDK underwent DMSA 
scintigraphy, which demonstrated contralateral renal scarring in 3 
cases (6.1%). Among patients with recurrent UTIs (n=9), DMSA was 
performed in six, and renal scarring was identified in a single 
patient. In the recurrent UTI group, none of the patients with 
concomitant urinary tract anomalies exhibited renal scarring; 
therefore, only one patient in this group had a renal scar, and this 
patient had no other urinary tract anomalies.  

There was a significant difference between the groups with and 
without contralateral compensatory hypertrophy in terms of 
follow-up duration (p=0.005) and age at last visit (p=0.012), but no 
difference in age at diagnosis, BMI, mean systolic and diastolic blood 
pressure, or eGFR (Table 5). There was also no significant difference 
between the same two groups regarding gender, other urinary tract 
anomalies, UTI, recurrent UTIs, and hypertension. 

 

 

4. Discussion 

 
MCDK is a common cystic kidney disease and has a good 

prognosis with conservative approach 5. In the present study, 
recurrent UTI was more prevalent among patients whose eGFR at 
the last visit was <90 mL/min/1.73 m². In addition, patients with 
recurrent UTIs showed significantly lower eGFR compared to those 
without recurrent UTIs. In the recurrent UTIs group, renal scarring 
was identified solely in one patient without concomitant urinary 
tract anomalies, while none of the patients with such urinary tract 
anomalies exhibited renal scarring. Our findings might suggest that 
recurrent UTIs may constitute a risk factor for reduced renal 
function in patients with MCDK, highlighting the need for close 
monitoring, early diagnosis, and timely treatment to prevent 
progression toward chronic kidney disease (CKD). 

Previously published studies suggest that reported prevalence 
of VUR ranged from 5% to 27.7% in this patient population 4, 9, 10. It 
is well established that VUR is associated with recurrent UTIs and 
constitutes a risk factor for renal injury 11.  In our study, the 
frequency of VUR was found to be higher in the group with recurrent 
UTIs compared to those without recurrent UTIs. In the study by 
Blachman-Braun et al.11, abnormal contralateral ultrasonographic 
findings in patients with MCDK was found to be associated with 
severe VUR.  Our results may support the consideration of VUR 
assessment in patients with MCDK and recurrent UTIs, although 
further studies are needed to confirm this recommendation.  

 
 

Table 3 

Table 4 
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Clinical characteristics of with and without contralateral compensatory hypertrophy   

 

Clinical Characteristics 

 
Total 
n=77 

mean±std.D 
median (IQR) 

Compensatory 
hypertrophy 

Yes 
n=48 

mean±std.D 

Compensatory 
hypertrophy 

No 
n=29 

mean±std.D 

p value 

Age of diagnosis (month) 
18.60±39.01 
0.26 (7.67) 

13.98±34.95 14.79±33.58 0.164 

Age of last visit (year) 
8.72±4.95 

8.07 (7.48) 
7.11±4.94 4.77±4.84 0.012* 

Follow-up duration (year) 
7.17±4.36 

6.58 (6.83) 
5.94±4.39 3.54±3.81 0,005* 

BMI (kg/m2) 
17.63±2.45 
16.62 (3.53) 

17.28±2.04 17.01±2.06 0.576 

Systolic blood pressure (mmHg) 
101.58±13.90 
100.0 (20.0) 

100.67±12.58 103.91±17.28 0.774 

Diastolic blood pressure (mmHg) 
61.53±13.46 
60.0 (15.0) 

61.29±11.33 62.16±18.46 0.851 

eGFR (ml/1.73 m2/min) 
99.87±17.76 
97.8 (20.68) 

99.02±20.30 102.96±22.17 0.429 

*p<0.05 (Mann-Whitney U test) 

Our study indicates that the increased incidence of recurrent 
UTIs in patients with eGFR <90 mL/min/1.73 m² may be related to 
the higher prevalence of VUR within the recurrent UTIs group. 
However, the absence of renal scarring on DMSA scans among those 
with VUR in the recurrent UTIs group implies that the decline in 
eGFR may stem from other underlying mechanisms associated with 
MCDK, rather than from infection-related renal damage. Therefore, 
larger-scale, long-term studies are warranted to further elucidate 
these associations and to better understand the underlying 
pathophysiology.   

The predominance of male patients in our cohort is consistent 
with most reports in the literature 5, 9. In a metanalysis of 67 studies 
with approximately 3500 patients found slight left-sided 
predominance (53%) 3, our findings similarly demonstrated a 
predominance of left-sided involvement. The high antenatal 
detection rate (77.9%) likewise reflects both the widespread 
implementation and the sensitivity of prenatal ultrasonography, as 
documented in earlier studies 3, 12. The predominance of 
asymptomatic cases is consistent with previous reports indicating 
that unilateral MCDK is usually clinically silent 13. 

In our study we found that other urinary, and extraurinary 
system anomalies and diseases frequently accompany MCDK 
(27.3% and 40.3% respectively). Particularly cardiovascular system 
defects were found to be the most common extraurinary system 
anomalies in MCDK. In the study by Alamir et al 4, genitourinary 
system anomalies were found in 20% and extrarenal anomalies in 
48%. Cardiac diseases were observed to be the most common 
extrarenal disease (24%). Extrarenal anomalies may play a crucial 
role in assessing the patient's overall prognosis. Therefore, patients 
diagnosed with MCDK should be carefully examined for additional 
urinary tract and extraurinary system anomalies.  

The reported rate of contralateral compensatory hypertrophy 
has been shown to vary in the literature 10, 14, 15. Such variation could 
be attributable to the length of follow-up. Schreuder et al.3 reported 
that contralateral hypertrophy was present in 77% of patients after 
a minimum follow-up of 10 years. In our study, contralateral 
compensatory hypertrophy was observed in 62.3% of cases, which 
is comparable to the rates reported in previous studies 4, 13.  

Contralateral compensatory hypertrophy is often regarded as a 
favorable prognostic indicator for preserving renal function 16.  
Although contralateral compensatory hypertrophy is generally 
considered an early adaptive response, but over time it may 
contribute to development of hypertension and may be related with 
reduced kidney function 17, 18. In our cohort, contralateral 
compensatory hypertrophy was associated with longer follow-up 
duration and older age at last visit, suggesting that compensatory 
hypertrophy develops progressively over time. However, 
contralateral compensatory hypertrophy was not associated with 
higher eGFR values, indicating that structural hypertrophy may not 
always translate into functional superiority. This partially contrasts 
with some earlier studies reporting a positive correlation between 
contralateral compensatory hypertrophy and preserved renal 
function 16, 19 which may be explained by differences in patient age, 
follow-up duration, or study methodology. 

Renal function outcomes in our study were generally favorable. 
Although 29.9% of patients had eGFR <90 ml/1.73 m²/min, only one 
patient had eGFR <60 ml/1.73 m²/min, supporting the notion that 
unilateral MCDK typically carries a good prognosis. In the study by 
Mashat S.D. et al.5, after a follow-up of 3.4 years, 3 of 16 patients 
were found to have stage 2 CKD, while the remaining patients had 
stage 1 CKD. Importantly, recurrent UTIs was found to be 
significantly more frequent in patients with lower eGFR, suggesting 
that infection burden may play a pivotal role in long-term renal 
outcomes. This is in agreement with previous reports highlighting 
VUR, neurogenic bladder, or obstructive anomalies as risk factors 
for infection and subsequent renal function decline 11.  

No cases of hypertension or malignancy were detected during 
the follow-up of patients with MCDK by Huettinger et al. 20 and 
proteinuria was found in one patient (3%), and nephrectomy was 
carried out in four patients (13%). Our results reinforce that 
unilateral MCDK is largely a benign condition with generally overall 
prognosis, low risk of hypertension, and no evidence of malignant 
transformation in our cohort. However, the high frequency of 
associated urinary and extra-urinary anomalies highlights the 
necessity of comprehensive and multidisciplinary evaluation. In 
addition, the relationship between recurrent UTIs and reduced 

Table 5 
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eGFR emphasizes the importance of careful monitoring and prompt 
management of urinary infections in these patients. Patients 
diagnosed with MCDK should be monitored for recurrent UTIs and 
clinicians should be aware of risk of UTI in this group of patients. 
Early diagnosis and treatment of UTI in patient with MCDK is crucial 
for renal prognosis. 

Our study had some limitations, such as retrospective design, 
single center setting and having a small number of patients. Follow-
up durations were heterogeneous among patients, and the 
relatively small number of cases in some subgroups may have 
reduced statistical power. Another limitation of our study was the 
relatively small number of patients in the recurrent UTIs group. 
Whether the observed association between recurrent UTIs and 
reduced eGFR is related to concomitant urinary tract anomalies or 
reflects an independent impact of MCDK. Therefore, future large-
scale and longitudinal studies are warranted to elucidate this 
relationship in patients with MCDK. 

In conclusion, unilateral MCDK generally follows a favorable 
clinical course, but careful surveillance is required due to the high 
prevalence of associated anomalies and the potential impact of 
recurrent UTIs on renal function. Larger prospective multicenter 
studies are warranted to better define the prognostic value of 
contralateral compensatory hypertrophy and to clarify the long-
term impact of associated anomalies on renal outcomes. 
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