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41.1 Introduction and Definition
Multicystic dysplastic kidney (MCDK) is the most
common cystic renal anomaly found in children
and the second cause of palpable mass in neonates
after hydronephrosis. The kidney is characterized
by the presence of multiple non-communicating
cysts in absence of normal parenchyma.

41.2 Epidemiology

The estimated incidence of MCDK ranges from
1 in 1000 to 1 in 4300 live births, and males are
slightly more affected than females (M/F =2.4:1)
[1]. The MCDK is generally unilateral with the
left side more affected than the right one, but
there are cases of bilateral MCDK which are
mostly incompatible with life since renal tissue
has minimal or no activity. In 60-80% of cases, it
is diagnosed prenatally [1, 2].

41.3 Etiology

The etiology of MCDXK is still not clarified; how-
ever, there are two predominant theories.
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According to the first theory, pelvic-ureteral
atresia leads to severe obstruction with massive
hydronephrosis and MCDK, but according to
others, the result would be a major hydronephro-
sis and not cystic dysplasia [2].

The second theory argues that MCDK derives
from an altered interaction between the ureteric
bud and metanephric blastema [3].

The interaction between the metanephros and
the ureteric bud stimulates organogenesis that
hesitates in the formation of the nephrons and
collector systems. When this interaction is
altered, the final architecture of the renal paren-
chyma will be subverted.

A recent study identified some genes to be
mutated in children with MCDK: CHD 1L,
ROBO2, HNF 1B, and SALLI genes [4].

Another less accredited theory attributes a role
to exposure to teratogens such as viral agents
(cytomegalovirus, adenovirus, enterovirus) or
medicaments during pregnancy (antiepileptics)
that can cause malformations of the urinary tract
among which MCDK [1].

41.4 Associated Anomalies

The incidence of associated anomalies ranges
from 5 to 48% [1, 2, 6]. MCDK can be associated
with several anomalies involving the contralateral
urinary tract such as rotational or positional anom-
alies, hypoplasia, areas of dysplasia, vesicoureteral
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reflux (VUR) (7-26%), ureteropelvic junction
obstruction (UPJO) (1.5-5%), ureterovesical junc-
tion obstruction (2%), ureterocele, horseshoe kid-
ney, or genital anomalies [1, 2, 5-10].

Extrarenal associated anomalies include heart
defects, esophageal or intestinal atresia, neural
tube  defects  (myelomeningocele), and
aneuploidy.

41.5 Diagnosis
41.5.1 Prenatal Diagnosis

About 60-80% of cases of unilateral MCDK are
detected with prenatal ultrasound. The classical
appearance of MCDK is an abdominal mass con-
sisting of multiple thin-walled cysts of different
size, not communicating with each other
(Fig. 41.1). The kidney is usually enlarged and
irregular, with no visible pelvis, atretic or absent
ureter, and small or absent renal artery.
Parenchymal tissue between the cysts is often
hyperechogenic, and the kidney may reduce in
size during pregnancy.

Sometimes the ultrasonographic appearance
can be confused with an important hydronephro-
sis, but in this case, the cysts communicate each
other and parenchyma can be seen. Rare case of
Wilms tumor, multilocular cyst, or cystic meso-
blastic nephroma can have a similar aspect to
MCDK.
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Fig. 41.1 RUS in MCDK showing multiple non-
communicating cysts
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41.5.2 Postnatal Presentation

The patient may be totally asymptomatic, and the
diagnosis can be done occasionally during an
ultrasound examination performed for other
reasons.

The most common clinical presentation is a
palpable abdominal mass in the neonatal age.
The surface is typically irregular in contrast to
what happens in case of hydronephrosis or poly-
cystic kidney disease. The contralateral kidney, if
not dysplastic, is generally enlarged by compen-
satory hypertrophy.

41.6 Natural History

The natural evolution of the MCDK is the spon-
taneous involution. The complete involution may
take place during fetal life and is greater in early
life. The rate of involution ranges from 35 to 62%
by 10 years of age, and if complete involution
does not occur, the MCDK may decrease in size
(30—44%) or remain stable (13-34%). Initial size
less than 5-6 cm seems to be predictive of com-
plete involution [1, 2, 6].

The RVU, frequently present in the contralat-
eral kidney, is in 90% of cases of low grade (<of
grade II) and very rarely requires treatment
[11].

The MCDK was once accused of being the
cause of hypertension. In fact different studies
showed that only a very small proportion of
patients develop hypertension with a rate ranging
from 1.5 to 6% [2, 10, 12-14], but above all,
nephrectomy resulted in the resolution of hyper-
tension in 25-50% of cases [3].

Among the theoretical risks of MCDK is
malignant degeneration. In particular it has been
suggested an association with the occurrence of
Wilms tumor. Again, although some cases have
been reported, several reviews reported no
malignancies in patients with MCDK [2, 11,
15]. We can argue that the total risk of Wilms
tumor in MCDK is not increased if compared to
the general population and not sufficient to indi-
cate a prophylactic nephrectomy in a healthy
patient.
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41.7 Management

According to these data, the most correct
approach in case of MCDK is a conservative
management based on ultrasound monitoring of
the kidney and the management of associated
anomalies of the contralateral kidney. Currently
the debate regards imaging modality, frequency,
and duration of follow-up. In particular, the ques-
tioned topics involve the need for a confirmatory
renal scan and for a routine voiding cystourethro-
gram (VCUG) and the frequency and duration of
ultrasonographic follow-up.

In the past years, a routine renal scan was per-
formed to confirm absence of function of the
affected kidney (Fig. 41.2). Recently, in order to
avoid radiation exposure, several studies have
investigated the benefits of carrying out this
investigation, concluding that renal ultrasounds
(RUS) are able to diagnose almost all cases of
MCDK, so renal scan should be reserved for
doubtful cases [16].

Similarly, VCUG should be reserved to
patients with contralateral hydroureteronephrosis
or signs and symptoms of a UTI as most cases of
VUR in MCDK with normal RUS are not clini-
cally significant [2, 5, 17].

Fig.41.2 DMSA renal scan showing absence of function
of right kidney affected by MCDK disease

529

A possible algorithm recommends a postnatal
RUS and one at 1 year of age with any other imag-
ing investigation guided by any abnormality of the
contralateral urinary tract, abnormal blood pressure,
or increase in dimension of MCDK [2]. Another
more widely accepted algorithm recommends per-
forming RUS at birth, 4 weeks, 2 years, 5 years, and
10 years of age [18]. In all cases, follow-up should
be completed by routine blood pressure measure-
ment, urinalysis to detect proteinuria, and renal
function studies (e.g., serum creatinine) especially
in patients with contralateral abnormalities that may
develop chronic renal disease [19, 20].

Currently, nephrectomy is not part of the nor-
mal management of MCDK; however, it can be
indicated in selected cases:

e Symptoms caused by compression: large or
increasing in size MCDK, can lead to intesti-
nal compression. Although it has been called
into question the possible decompression,
nephrectomy is still one option for treatment.

e Other symptoms: in a minority of cases, the
patient may complain of pain, hematuria,
recurrent infections, and hypertension. This
can also be an indication for surgery [21].

* Equivocal diagnosis: in case of uncertainty, it
should be considered that the patient may
have another potentially life-threatening dis-
ease such as cystic Wilms tumor [22].

41.8 Nephrectomy

The approach to the kidney is traditionally extra-
peritoneal although it can also be approached
transperitoneally. The nephrectomy can be per-
formed with open or minimally invasive surgery,
laparoscopic or retroperitoneoscopic, and robotic.

In the open approach, the patient lays in the
lateral decubitus with the shoulders rotated
slightly forward and the pelvis rotated slightly
back. The incision is performed at the apex of the
12th rib. Parietal muscles are divided by blunt
dissection following fibers direction. Then the
Gerota fascia is opened exposing the kidney.
Vessels and ureter are then isolated and dissected.
The evacuation by puncture of the cysts can facil-
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Fig. 41.3 One-trocar-assisted nephrectomy: (a) patient position; (b) operative setup and trocar placement; (c) retro-
peritoneoscopic appearance of MCDK; (d) exteriorization of the MCDK

itate the identification of the hilum and thus the
removal of the kidney.

The minimally invasive approach can be retro-
peritoneoscopic with the patient in the prone
position or laparoscopic. In our institute we usu-
ally perform a video-assisted retroperitoneo-
scopic approach through a single access
(Fig. 41.3) [23]. The patient position is the same
of the open approach, and the incision is per-
formed in front of and above the apex of 12th rib
but has minimum extension, just to allow the
insertion of 10 mm self-anchoring trocar. The
working space is created by blunt dissection with
the help of a laparoscopic swab. The kidney is
identified and, after emptying the cysts, pulled
out through the incision and removed as in open
surgery. It should be noted that in case of ipsilat-
eral RVU, it is essential to remove the ureter as
distal as possible and suture the residual stump.
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