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Introduction

ulticystic dysplastic kidney (MCDK) is

a condition that develops during fetal

development and leads to kidney ab-

normalities [1, 2]. MCDK is a disease

that causes kidney cysts and abdominal
masses in infants and children; however, most kidneys
are insensitive at birth [1-5]. The prevalence of MCDK
across studies ranges from 1 in 1000 to 1 in 4300 live
births, with a higher prevalence in males, and predomi-
nantly affecting the left side [2-4]. In a 20-week fetal ul-
trasound, prenatal diagnosis of MCDK is possible by ob-
serving multiple cysts, which are rarely detectable using
other diagnostic methods [3]. MCDK is a rare congenital
disease in which the normal kidney contralateral to an
MCDK exhibits a unique growth pattern in intrauter-
ine and postnatal life. In prenatal diagnosis of dysplas-
tic changes and cyst formation in the kidney during the
fetal period, the developmental mechanism is currently
unclear, unknown, and confusing [6, 7]. Renal changes
include a collection of thin-walled, multiple non-com-
municating, irregular cysts of various sizes with little or
no functioning renal parenchyma [1, 4, 7-9]. The classic
features of Potter syndrome in infants are bilateral and
fatal. In most cases, one kidney fails to develop properly
and is affected unilaterally, with the left kidney being
preferred [3, 4]. The majority of MCDK cases resolve
over time [10]. A total of 94.1% of MCDK cases are di-
agnosed using prenatal ultrasound [11]. MCDK is a com-
mon cause of childhood endstage renal failure [12]. Up
to 30% of MCDK cases have other genitourinary tract
abnormalities, such as contralateral renal agenesis, vesi-
coureteral reflux (VUR), ureteral ectopy, ureterocoele,
renal hypoplasia, ureteral-pelvic or ureteral-vesical junc-
tion obstruction, and VUR [8, 10, 13-17]. MCDK may
present with symptoms, such as flank pain, recurrent
urinary tract infections (UTI) (secondary to VUR), hy-
pertension, and a palpable mass [13]. In adults, unilateral
MCDK typically presents asymptomatically [15]. Over
time, as patients with MCDK progress, the affected kid-
ney often regresses and becomes smaller, while the con-
tralateral kidney is compensated by hypertrophy [14].
With the increase in routine prenatal imaging, increased
accuracy of colleagues, and greater collaboration be-
tween physicians in different disciplines, the number of
renal abnormalities identified during pregnancy has in-
creased significantly. However, the underlying causes of
these abnormalities and the clinical significance of these
findings remain unclear [7, 17].
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Etiology

The etiology of MCDK is unclear, but some studies
have described the etiology of MCDK as sporadic, non-
familial, and genetic [8, 9]. Several studies have shown
that patients with MCDK have an increased risk of other
congenital malformations [2, 9]. MCDK is caused by
abnormal inductive interactions between the metaneph-
ric mesenchyme and the ureteral bud during embryonic
development, and due to intrauterine obstruction of the
fetal urinary tract. However, the ureter is absent at later
stages of kidney development [1, 2, 18]. Genetic studies
of individuals with MCDK and their genomic landscape
in humans suggest that both genetic causes and muta-
tions in the affected individual’s gene pool are involved
[18]. Bilateral MCDK usually causes Potter syndrome
(widely separated eyes and nasal bridge, incomplete
limbs, underdeveloped ears, hypoplastic lungs), al-
though the disease is predominantly unilateral [1, 11].

Diagnosis

MCDK can be diagnosed prenatally postnatally; how-
ever, in some cases, the condition is not detected until
after birth. Accurate evaluation of the growth status of
the affected kidney and the contralateral kidney with se-
rial ultrasound, voiding cystoureterography (VCUG), di-
mercaptosuccinic acid (DMSA) nuclear scan, computed
tomography, and magnetic resonance imaging (MRI)
plays a crucial role in confirming the diagnosis and eval-
uating the disease [1, 15, 19, 20]. MCDK is diagnosed
through prenatal ultrasound, histological examination of
associated pathological findings, and clinical status, with
an emphasis on characterizing MCDK compared to oth-
er forms of cystic kidney disease [2, 7]. Given prenatal
information, genetic counseling helps diagnose [2]. His-
tological examination of MCDK reveals immature epi-
thelium and connective tissue [18]. In all patients, post-
partum evaluation is necessary to confirm the diagnosis
of suspected prenatal cases [3]. Prenatal diagnosis of a
fetus with MCDK is usually performed by ultrasound
[2]. The patient should be monitored by ultrasound for
a long time after MCDK is diagnosed prenatally. In de-
fining the development of MCDK, ultrasound screening
is important and improves the quality of life of affected
children by preventing complications such as infection
or malignancy [3, 9].

Ultrasound

Ultrasound is the first-line screening tool and basic
imaging technique for the follow-up and evaluation
of patients with cystic renal anomalies [3]. One of the
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most common renal abnormalities that can be detected
by ultrasound examination during pregnancy (94.1%) is
MCDK [4, 11, 13]. On ultrasound, MCDK is diagnosed
by observing complete replacement of the kidney with
irregular and disorganized cysts of various sizes, without
surrounding normal tissue, and the presence of an atretic
ureter [14]. The differential diagnosis of MCDK includes
severe hydronephrosis and other abdominal masses [2].

VCUG

A second-line investigation, such as VCUG, is suggest-
ed for the diagnosis of VUR [3]. However, several studies
have shown that routine renal scanning and VCUG are
unnecessary in children with MCDK without UTI and
hydroureteronephrosis [8, 19]. Some studies suggested
that VCUG is necessary in all patients, given the reported
incidence of VUR in MCDK for screening [5]. However,
in our study, we recommended performing VCUG only
in patients with a history of UTI or ultrasound findings
suggestive of VUR, such as urinary tract dilatation [8].

Scintigraphy

Renal cortical tissue function, scar, hypodysplasia, and
contralateral kidney involvement have been demonstrat-
ed on renal scintigraphy in patients with MCDK. There-
fore, a Tc-99m DMSA scan is recommended at least
once during the follow-up period in MCDK patients
[17]. In cases of severe urethral dilatation, a MAG-3
scan is recommended to detect obstruction [3].

MRI

Detailed anatomical and functional information is
provided on the MRI of the kidney and urinary tract. If
gadolinium is used, functional and differential informa-
tion of the kidney can be obtained. The high costs and
the need to lie down for a long time are disadvantages of
MRI; however, the indications for MRU may expand in
the future [3].

Anomalies associated with MCDK

Associated congenital genitourinary anomalies are
common (21-75%). VUR is the most common abnor-
mality on the contralateral side in MCDK [2]. Screen-
ing for VUR in the contralateral kidney is essential in
genital tract abnormalities [5, 21-24]. Contralateral renal
abnormalities were reported in 21-75% and extrarenal
abnormalities associated with MCDK in 35-5% of cases
[2, 25]. Associated abnormalities include chromosomal
abnormalities, cardiac D-George syndrome, and non-
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perforated anus. Prenatal information about extrarenal
abnormalities is important, but careful postnatal exami-
nation is critical [2, 8].

Complication

Other complications include high blood pressure, UTIL,
mild proteinuria (increased protein in the urine due to
kidney damage), and malignancy [13]. In MCDK, chro-
mosomal abnormalities and syndromes (7%) and abnor-
malities in other organ systems (23.4%) were observed
[4]. About 1.5% to 3% of children with unilateral MCKD
develop hypertension [1, 9]. In some cases, hypertension
resolves after removal of the dysplastic tissue [1, 16].
Aberrant renin expression has been documented in mac-
rophage-like interstitial cells [1]. Hypertension is usually
underdiagnosed in children with unilateral MCDK be-
cause its prevalence may be underestimated. However,
blood pressure in MCDK patients may not be higher than
in the population [2, 8, 25]. One study showed that hyper-
tension in affected children is lower than in the population
[9]. Multiple cases of Wilms tumor and renal carcinoma
with the origin of cystic tissue have been reported [1]. On
the other hand, due to the rapid growth of Wilms tumors,
effective ultrasound screening should be performed every
3 months for 8 years [1]. However, some studies showed
that the rate of long-term cancer in MCDK patients is
similar to that of the general population [2, 25].

Prognosis

If, in unilateral MCDK, the contralateral kidney has
normal function, patients will have an excellent progno-
sis [26, 27]. In 60% of MCDK cases, complete and pre-
cise spontaneous recovery is observed [10, 13], and other
studies have shown that spontaneous regression occurs
in 24% of cases by age 5 [28]. Those at increased risk of
death or need for dialysis include infants with prenatal
diagnosis of bilateral MCDK, extrarenal abnormalities,
contralateral renal abnormalities, or anhydramnios [2].
Conservative nonsurgical management is an appropriate
treatment strategy for MCDK, given the low risk of hy-
pertension, tumor formation, and UTI [9, 29]. Due to the
hidden nature of MCKD, some physicians recommend
monitoring for complications with frequent assessment
of kidney function markers, blood pressure, proteinuria,
ultrasound evaluation, and VCUG [5, 10-12], although
some do not recommend the latter [30-32]. Surgery is
indicated only in cases of abdominal pain, recurrent UTIL,
and a sudden or progressive increase in kidney size [13].
Recently, the nonsurgical approach has become more
popular as the benign natural history of MCDK is better
understood [9].
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Conclusion

Conservative nonsurgical management is an appropri-
ate treatment strategy for MCDK, given the low risk of
hypertension, tumor formation, and UTI. Recently, the
nonsurgical approach has become more popular as the

benign natural history of MCDK is better understood
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