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ABSTRACT

The multicystic dysplastic kidney is now understood to be due to the combination of a vascular accident

to both the ureteric bud and the renal blastema resulting in a characteristic appearance, but with wide

variation possible. We present the case of a girl with evidence of the prenatal loss of blood supply of her

only functioning kidney, which may be the only such case recorded, as the other two cases recorded may

well not have the same aetiology because the morphology appeared to differ from the asserted embryop-

athy.

The surgery required in our case differed from a normal pyeloplasty (for the pelviureteric junction ob-

struction component of the uropathy) to ensure the remaining blood supply to the minimal parenchyma

was not compromised.
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Introduction

A Multicystic Dysplastic Kidney (MCDK) often has a
unique “Bunch of Grapes” appearance, first described
by Cruveilhier J, et al., in 1836 and further studied by
Schwartz J in 1936 [1,2]. It is now known to have various
appearances depending on the stage of involution after
the vascular accident that causes the changes outlined
in the Dewan PA, et al., study in 1991 [3]. Their study

showed that the cysts interconnect and supports the
view that the ureteric bud connects to the renal blastema
followed by a vascular accident that results in the cystic
changes that relate to the ischaemia and concurrent
ureteric atresia. Despite the long history since the initial
recognition of the condition, the pathogenesis of the
MCDK has still not been resolved and there is often
confusion between cystic renal dysplasia and MCDK,
the latter being differentiated by the presence of ureteric
atresia or stenosis. The Potter classification adds to
this confusion by having a case of urethral obstruction
illustrated as a Type IIB kidney, the group that most
closely resembles the MCDK [4]. The coexistence of
the ureteric and renal abnormalities suggests an partly
obstructive aetiology [5,6], particularly as there is
commonly a pelviureteric junction abnormality on the
contralateral side [7]. However, the ureter is not always
completely obstructed, and the upper ureter and pelvis

can be dilated above a more distal obstruction [5,8],
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as was demonstrated in the ex-vivo radiographs in the

Dewan PA, et al., paper [3].

Survival of patients with bilateral MCDK is unexpected,

thus the importance of reporting this case.

Case presentation

A 3-year-old old girl presented with an abdominal
mass, and was found on investigation in Mozambique
to have a small cystic kidney on the left and a dilated
ureter below a dilated pelvis of an abnormal kidney
on the right; a kidney that appeared to contain cystic
areas on both ultrasound (Figure 1) and CT scanning
(Figure 2); and the dilated structure in the pelvis that
was incorrectly assumed to be the ureter being dilated
to the entry into the bladder.

m——

Fig. 1. The ultrasound of the pelvis shows a full bladder
with a dilated structure behind the bladder, erroneously
assumed to be the lower ureter.

Fig. 2. An image from the CT scan shows a dilated
pelvis, anteromedial to slightly denser dilated cysts,
confirmed during the subsequent operation.

The uncertainty of her anatomy led to the placement of
anephrostomy tube, undertaken to both further evaluate
her urological anatomy, and review her renal function,
via assessment of her urine quality. Erect (Figure 3) and
supine images demonstrated an obstruction in the ureter
and a markedly dilated pelvis; and suggested a normal
bladder.

Fig. 3. The antegrade study, via the nephrostomy tube,
showed a dilated pelvis and upper ureter, with contrast
in a relatively narrow distal ureter and some contrast in
the bladder.

Subsequently, at operation, she was found to have a
forme fruste MCDK. There appeared to be two near-
normal portions of kidney, one served by the aberrant
extraperitoneal vessel and the other medial to that
segment. A large thick-walled cyst was cranial and
partly between the renal parenchyma, with a cystic area
caudally and multiple smaller cysts cranial to the large
cyst(Figure 4). The upper ureter, above the atretic portion
was dilated and it was noted that there was an abnormal
blood supply coming from the retroperitoneum caudal
and lateral to the kidney (Figure 5SA), and via additional
blood vessels coming across the pelvis anteromedially
(Figure 5B). She also had near-complete ureteric atresia,
with the orifice not being able to be cannulated from
above with a 22-gauge intravenous cannula. Thus, the
ureter distal to the obstruction was opened to identify
the lumen (Figure 6), after which a dismemberment
pyeloplasty was performed, but with no resection of
the pelvis because of the apparent reliance of the renal

tissue on the blood supply via the renal pelvic tissue.
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Fig. 4. The initial exposure of the right kidney shows
the two components of near-normal parenchyma (white
arrows), cranial to which there is seen a large, thick-
walled cyst (yellow arrow), and multiple thin-walled
cysts caudally (blue arrow).

Fig. 5. (A): Identifies the aberrant vessel from the
retroperitoneum to the lateral near-normal parenchyma;
(B): Highlights the vessels coming across the renal
pelvis the medial component of kidney tissue.

Fig. 6. The upper ureter has been transected, then
spatulated to the stenotic point; as the lumen was not
identifiable, an incision was made longitudinally below
the atretic portion (arrow).

Initially the creatinine was 140, which fell to 122
after the insertion of a nephrostomy tube, but after the

pyeloplasty the renal function deteriorated, transiently,

with a level of around 200, associated with heavy
haematuria. Despite passing urine from her bladder,
when the nephrostomy catheter was clamped, the
creatinine again became significantly elevated to 400,
and reduced to 200 with the catheter on drainage.
Since the removal of the nephrostomy tube that level
has stabilized at 100. Unfortunately, the intra-operative
insertion of a double J stent was not possible due to

resource limitation in Mozambique.

Discussion

Bilateral MCDK would be expected to be a non-
survivable pathology but there have been two previous
case reports, both in 2025 suggesting survival. On
review of the imaging in those studies, the Tanzanian
case may not be a classic MCDK [9] and, although the
Iranian case describes multiple cysts in both kidneys,
the cystogram appears more like vesicoureteric reflux
disease, and the child also had a pyeloplasty on the right

side.

The detail of the description did not confirm the anatomy
consistent with a vascular accident to the ureter and

renal blastema that is strongly evident in our case [10].

However, supporting the prospect of survivability, the
Dewan PA, et al., study, in which 11 excised kidneys
were investigated with a MAG III nuclear medicine
study prior to removal showed minimal but definite
function in 6 cases [3], supporting the interpretation
that the renal parenchyma may develop alternative
blood supply and survive, as is shown clearly in our
presented case. We know the MCDK is the commonest
cause of a renal mass in the newborn [11], and was first
described in 1836 [1], with prenatal ultrasound now
having demonstrated the evolution of the cystic changes
[12,13].

Prior to the study by Dewan PA, who showed function in
6 of 11 MCDK kidneys, and cyst communication in 10
of 11 cases, it was widely considered that MCDKs had
no function [14,15] and their cysts did not communicate
[8,16-21]. However, the in vivo radiographic studies
of Saxton HM, et al., and Kullendorff CM, et al.,

and microdissections of Madewell JE, et al., also
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demonstrated the interconnecting tubules [19-22].

The communication between the cysts indicates that
there has been a connection between the ureteric bud
and the renal blastema, precluding a primary defect of

the ureteric bud.

A purely vascular accident mechanism has been
proposed; this is supported by the presence of a
rudimentary vascular pedicle in virtually all cases,
[23,24] and the common association with crossed renal
ectopia [25,26], duplex systems [27] and horseshoe
kidneys [7,28], where variations of the renal vessel
anatomy are always present. However, the features of
the MCDK seem to be both loss of blood supply to both
parenchyma and ureter, suggested by the change from
a minimally hydronephrotic kidney in utero to a classic
MCDK, as observed by Avni EF, et al [13].

Their finding suggests that the phenomenon is similar
to the vascular accident seen with small and large
bowel atresia [29,30]. Fetal studies of the model would
suggest that the anomalies are due to a failure of
apoptosis around the ureteric bud and renal blastema-
the link may be the inability of blood vessels to grow
through the ‘rind’ of cells at the pelviureteric junction;
thus ischaemia plus obstruction occurs [31]. Dewan
PA and Goh DW showed that the degree of ureteric
stenosis is more variable than previously understood,
showing, in an otherwise typical MCDK [3], a dilated
pelvis and upper ureter. A radiographically patent ureter
[8,32] or complete absence of the ureter have also been
observed by others [8], If the aetiology is obstruction
alone, one would expect complete occlusion in all
cases. And, animal models of ureteric obstruction alone
do not produce the “Bunch of Grapes” appearance of
the MCDK [33].

Conclusion

Multicystic dysplastic kidneys are now well understood
to be a vascular accident to the developing renal blastema
and ureteric bud. Our case may be the first definitive case
of survival from bilateral disease, and highlights the need
to careful surgery for the obstructive component to ensure

that all potential blood supply is preserved.
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