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ABSTRACT �

Introduction. Multicystic dysplastic kidney is the 
most common form of renal dysplasia. The natural 
history of multicystic dysplastic kidney is involution 
of the affected kidney, which justifies conservative 
management. The aim of this study was to evaluate 
the clinical course of a group of children with multi-
cystic dysplastic kidney and compare these results 
with a previous study conducted 1989 -2000 in the 
same clinic.

Patients and Methods. Retrospective analysis 
of the medical records of all children with multi-
cystic dysplastic kidney referred to the paediatric 
nephrology unit of a tertiary paediatric hospital 
2000-2010.

Results. Fifty-two children (54% female) with multi-
cystic dysplastic kidney were studied. The mean age 
at the time of the first visit was nineteen months 
with a mean follow-up time of sixty-five months. 
Prenatal ultrasound showed renal abnormalities in 
96% of the children, 80% of which were suggestive 
of multicystic dysplastic kidney. All children under-
went renal ultrasound and renal scintigraphy, 48 
(92%) had a voiding cystourethrography and two 
(4%) intravenous urography. Ten (19%) children had 
contralateral kidney anomalies without obstruction 
of urinary tract, with the most frequent being pelvi-
calyceal dilatation (5) and vesicoureteral reflux (5).

Nephrectomy was performed in five children (10%). 
Indications for nephrectomy were increased multi-
cystic dysplastic kidney size in two children, uretero-
cele in two and bladder diverticulum in one. Of the 
47 children (90%) with conservative treatment, 21 
(45%) had total kidney involution (over a mean 
follow-up of three years).

Ten (19%) children had complications, eight 
(15%) of them had urinary tract infection, and two 
proteinuria.

Conclusions. As in the 1989-2000 study, prenatal 
ultrasound was the main form of multicystic dysplas-
tic kidney diagnosis and contralateral kidney anoma-
lies remain frequent (19% vs. 29%). There has been 
a significant reduction in the number of intravenous 
urographies (4% vs. 45%). Conservative treatment 
has been the first choice in the last few years, accom-
panied by a reduction in nephrectomies (10% vs. 
37%). The lack of clinical problems and good evolu-
tion of children with multicystic dysplastic kidney, 
justifies conservative management. As these children 
have only one functioning kidney, an adequate moni-
toring with renal ultrasound and assessment of blood 
pressure and renal function is essential.
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INTRODUCTION �

Multicystic dysplastic kidney (MCDK) is defined 
as the most severe form of renal dysplasia1,2 in which 
the kidney consists of multiple noncommunicating 
cysts separated by minimal and nonfunctional dys-
plastic parenchyma1,3,4.

It is strongly suspected that MCDK is the major 
reason for having only one visible kidney, a common 
abnormality in the general population5.

The prevalence of unilateral MCDK is 1:4300 births1, 
with left kidney and males more often affected1,2. 
Bilateral MCDK is rare; 1:10000 live births1 and 
fatal.

The pathogenesis is not well established. It can 
result from anomalies in the renal development, 
probably related to genetic anomalies, teratogens 
due to congenital viral infections or medications, or 
obstruction in utero of the urinary tract4.

Often the contralateral kidney exhibits some 
anomalies (in the literature, the prevalence of those 
anomalies vary between 15.3% and 42%)7, the most 
prevalent being vesicoureteral reflux and obstruction 
of the ureteropelvic junction1-3. All of these may 
predispose to urinary tract infections with renal scar-
ring, leading to progressive renal insufficiency4,6.

In 15-20% of MCDK1, extrarenal malformations can 
be identified. These include heart defects, oesopha-
geal or intestinal atresia, myelomeningococele and 
VATER association (vertebral anomalies, anal atresia, 
cardiovascular anomalies, tracheo-oesophageal fis-
tula, oesophageal atresia, kidney and/or radial anom-
alies and limb defects)1,2.

In more than half of MCDK, the diagnosis is made 
by prenatal ultrasonography as large peripheral cysts 
without recognisable renal parenchyma2.

The affected kidney is nonfunctional1-3,5, so evalu-
ation of the contralateral kidney is mandatory with 
serial renal ultrasonography. Voiding cystourethrog-
raphy should not be performed as routine, unless 
initial renal ultrasound shows anomalies in the 
contra lateral upper urinary tract and/or kidney or the 
child develops a urinary tract infection (UTI)2,4-6.

The natural history of MCDK is involution of the 
affected kidney1-3,6. Sixty percent will regress or 
involute within three years8, which gives a good 
prognosis to this pathology. The incidence of com-
plications such as hypertension, proteinuria, UTI, 
renal insufficiency and neoplasia (i.e. Wilm’s 
tumour) is low2,6. Recent studies refer that the risk 
for hypertension may be no greater than that of 
general paediatric population6. The risk of UTI (5%)6 
appears to be associated with vesicoureteral reflux 
or other coexisting abnormalities rather than the 
MCDK8. Concerns for potential malignant degenera-
tion are not supported by many of the more current 
reviews6.

For all these reasons a nonsurgical approach is 
recommended as first-line therapy2. Nephrectomy of 
the MCDK is an option when there are problems of 
mass effect, hypertension and potential for 
malignancy5.

The aim of this study was to evaluate the clinical 
course of a group of children with MCDK followed 
at the paediatric nephrology unit of a tertiary pae-
diatric hospital between 2000 and 2010 and compare 
these results with a previous study conducted 
between 1989 and 2000 at the same unit.

 �
Patients and Methods

We performed a retrospective analysis of medical 
records of children with MCDK who started follow-
up at our unit between January 2000 and December 
2010.

The study included children with diagnosis of 
MCDK by renal ultrasonography, which confirmed 
kidney with multiple noncommunicating cysts 
and absence of renal function by radioisotope 
scan3,6.

The following variables were analysed: age, gen-
der, personal and family history, how and when the 
diagnosis was made, results of imaging studies, 
associated anomalies, treatment and follow-up.

We also compared our results with a previous 
study conducted between 1989 and 2000 at the 
same unit.
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Definitions:

• Complete involution: disappearance of MCDK as 
shown by renal ultrasound. Age at which MCDK 
was undetectable was accepted as the time of 
complete involution3,7.

• Partial involution: reduction in size of the MCDK 
as shown by renal ultrasound3,7.

• Compensatory hypertrophy of contralateral kid-
ney: bipolar diameter greater than two standard 
deviations of the mean value of normal kidney 
according to age4,5,7.

• Urinary tract infection: positive urine culture 
associated with fever or urinary symptoms3.

• Hypertension: systolic and/or diastolic blood 
pressure greater than or equal to the 95th per-
centile (adjusted for age, gender and height) 
on at least three separate occasions9.

• Proteinuria: protein/creatinine ratio (mg/mmol) 
on a spot urine sample >20 in children over two 
years of age and >50 in infants and toddlers 
aged 6 to 24 months10.

RESULTS �

From January 2000 to December 2010 (eleven years), 
52 children with MCDK were referred to the paediatric 
nephrology unit, with a median of five cases per year. 
The majority of patients were referred from maternity 
(63%) and from secondary hospitals (17%).

There was no clear prevalence in gender (54% 
females). The mean age of the patients at the time 
of the first consult was 19 months (17 days to 8 
years), with a median of six months. Fifty-four percent 
of children were aged less than 12 months old. Mean 
time of follow-up was sixty-five months.

In six children (12%), MCDK was associated with 
other congenital abnormalities: three with congenital 
heart defects, two with VATER syndrome and two 
with chromosome anomalies (one child with Triple 
X syndrome (47XXX) and another with Klinefelter 
syndrome).

Family history of renal pathology was positive in 
15 (29%) children; two children with MCDK and two 
with single kidney.

Prenatal ultrasound showed renal anomalies in 
50 (96%) children, and in 41 (82%) of them it revealed 
MCDK (Fig. 1). MCDK was diagnosed after birth in 
two children, assessment due to a urinary tract infec-
tion (at three years and five months old) and an 
oesophageal atresia (on the first day of life).

All children had undergone renal ultrasound and 
renal scintigraphy (mercaptoacetyltriglycine (MAG3) 
or dimercaptosuccinic acid (DMSA)), 48 (92%) had 
a voiding cystourethrography and two (4%) an intra-
venous urography.

There was a predominance of left-side MCDK 
(58%). Imaging studies showed contralateral kidney 
abnormalities in ten (19%) children: five children 
with pelvicalyceal dilatation, five with vesicoureteral 
reflux, one with duplication of the collecting system 
and one with pelvic kidney. In one child a bladder 
diverticulum was also diagnosed.

Prophylactic antibiotics were prescribed in 38 
(73%) children until investigation was completed 
(mean of nine months).

In 47 children (90%), the first-line treatment was 
conservative, and MCDK had spontaneous involution 
in 38 (81%) children (total involution in 21, 45%), 
over a mean follow-up of three years. Prenatal invo-
lution occurred in one child (Fig. 2).

Nephrectomy was performed in five children (10%) 
at a mean age of 23 months old. Indications for 

Figure 1

Prenatal diagnosis of renal anomalies (n=50).
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nephrectomy were increased MCDK size (2), uretero-
cele (2) and bladder diverticulum (1). In four children 
nephrectomy was performed in a conventional way 
and in the other by laparoscopy.

During the follow-up period, 10 (19%) children 
had complications. Eight (15%) had UTI (three of 
them with vesicoureteral reflux in contralateral kid-
ney) and two had proteinuria. None of the patients 

subsequently developed hypertension, chronic renal 
disease or malignancy.

Compensatory hypertrophy of the contralateral 
kidney was noted in 46 (88%) children. Three of the 
six children without compensatory hypertrophy of 
the contralateral kidney had vesicoureteral reflux.

Five children (10%) were discharged and the rest 
remain in follow-up at the paediatric nephrology unit, 
with regular clinical and ultrasound evaluation.

Table I compares the results of this study with 
the earlier one conducted in the same Paediatric 
Nephrology Unit between 1989 and 200011.

DISCUSSION �

There was a slight predominance of females in 
our MCDK population, which was not consistent with 
the literature where males predominate3,6,7. The 
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Figure 2

Evolution of renal sizes in children with MCDK with conservative treatment 

(n=47).

Table I

Comparison of the children with MCDK referred to the Paediatric Nephrology Unit from 1989 to 2000 with those referred from 2000 to 2010

1989 – 2000 2000 – 2010

Epidemiology Nº children 38 52

Predominate sex 63% 5 54% 4

Median cases/year 3,2 5

Diagnosis Prenatal diagnosis 92% 96%

MCDK prenatal diagnosis 66% 82%

Investigation Ultrasound 100% 100%

Scintigraphy 100% 100%

Voiding cystourethrography 100% 92%

Intravenous urography 45% 4%

Anomalies in the contralateral kidney 29% 19%

Surgical treatment Nephrectomy 37% 10%

<12 months 79% 40%

Conservative treatment

(non nephrectomised)

Nº of children 26 47

Mean follow-up 4Y 2M 4Y 9M

Involution (total) 50% (23%) 81% (45%)

Evolution Compensatory hypertrophy of the contralateral kidney 100% 88%

Complications 18% 19%

Y – years; M – months
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diagnosis of MCDK was made in the majority of 
patients by prenatal ultrasound and was more fre-
quent on the left side, which was consistent with 
other cohorts3,5-7.

As patients with MCDK have only one functional 
kidney, the anomalies in the contralateral kidney 
play a crucial role in the prognosis. Despite a similar 
prevalence of anomalies in the contralateral kidney 
(19%) compared to other studies (varying between 
15.3% and 42%)7, presence of vesicoureteral reflux 
was lower (10% vs. 19%4,5 or 22%7).

Although in recent literature voiding cystourethrog-
raphy only be recommended in the presence of renal 
ultrasound abnormities in the contralateral upper 
urinary tract and/or kidney or the child develops a 
UTI2,4-6, in our review a high percentage of children 
underwent voiding cystourethrography.

Compensatory hypertrophy of the contralateral 
kidney is generally expected in patients with MCDK: 
our result was 88%, in line with the literature (81%5; 
89.8%7; 98.5%6).

As the MCDK often undergoes involution and com-
plications such as malignant transformation and 
hypertension are rare, the option for a conservative 
follow-up is justifiable. The prevalence of nephrec-
tomy in our study, 10%, was similar to other reports 
which vary between 5 and 19.8%3,5.

When comparing our study with another conducted 
at the same unit between 1989 and 200011 (Table 
I), we emphasise the following aspects:

1. In recent years there has been a higher aver-
age of cases per year (5 vs. 3.2). The higher 
prevalence of MCDK could be explained by the 
advances in prenatal diagnosis3.

2. In both periods, prenatal ultrasound was the 
main form of MCDK diagnosis. However there 
has been a more accurate MCDK diagnosis in 
the last decade (82% vs. 66%), possibly due 
to advances in the diagnosis of fetal malforma-
tions by prenatal ultrasound.

3. Regarding the investigation, the main change 
was a significant reduction of intravenous urog-
raphy (4% vs. 45%).

4. Contralateral kidney anomalies remain frequent 
(19% vs. 29%).

5. Conservative treatment has been the first 
choice in the last few years, confirmed by the 
reduction of nephrectomies (10% vs. 37%).

6. In the last 11 years the percentage of total 
involution in non nephrectomised patients has 
been higher (45% vs. 23%).

7. The incidence of complications was similar.

The lack of clinical complications justifies conser-
vative management5, with adequate monitoring 
essential.

A child with MCDK must have periodic follow-up 
visits every 3-6 months during the first year and 
then yearly to monitor for potential complications6. 
This management includes growth-chart analysis, 
blood pressure assessment, urinary and blood tests 
and renal ultrasonography8. Ultrasound follow-up 
must assess for MCDK involution, contralateral kidney 
growth and screen for urinary tract abnormalities4,6. 
However, based on the lack of significant complica-
tions and clinical symptoms, recommendations for 
ultrasound follow-up are quite variable4. Some 
authors suggest that it must be repeated at one and 
two years old and then every subsequent two or 
three years6; others prefer to do it every three-six 
months (first year), every six months (second year) 
and then annually8, and others suggest that, after 
the annual review at two years of age, the next 
clinical and ultrasound assessment could be carried 
out at five years and then at ten years5. Renal func-
tion with measurement of serum creatinine should 
be evaluated at two, five and ten years of age if the 
contralateral kidney is normal4.

At any time of the follow-up, parents should be 
informed that they should return sooner if the child 
has UTI, abdominal complaints, failure to thrive or 
headaches5.

In the absence of renal insufficiency, proteinuria, 
hypertension or UTI with complete involution or a 
clear trend towards regression of MCDK and the 
contralateral kidney has reached compensatory hyper-
trophy, follow-up by a paediatric nephrologist with 

Multicystic dysplastic kidney: a review of eleven years (2000 – 2010)
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serial ultrasound would no longer be necessary3,6. 
Renal ultrasound should be maintained at a general 
paediatric clinic, with screening for high blood pres-
sure and proteinuria6.

In conclusion MCDK is a disease with a good 
prognosis and its natural history is progressive invo-
lution. The lack of clinical problems justifies conser-
vative management. As these children have only one 
functional kidney, an adequate monitoring with renal 
ultrasound and assessment of blood pressure and 
renal function is essential.

Conflict of interest statement. None declared.
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