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Chromosome 22ql 1 deletion presenting as the
Potter sequence

Koenraad Devriendt, Philippe Moerman, Dominique Van Schoubroeck,
Kamiel Vandenberghe, Jean-Pierre Fryns

Abstract
A female fetus with the Potter sequence,
caused by unilateral renal agenesis and
contralateral multicystic renal dysplasia,
was found to have a submicroscopic dele-
tion in chromosome 22ql 1. The only asso-

ciated anomaly was agenesis of the uterus
and oviducts (Von Mayer-Rokitansky-
Kuster anomaly). The deletion was inher-
ited from the father, who presented the
typical velocardiofacial syndrome pheno-
type, but no urological anomalies. This
observation further extends the clinical
spectrum associated with a deletion in

22ql 1.
(7 Med Genet 1997;34:423-425)
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Severe bilateral renal insufficiency during
prenatal life can lead to a decreased amount of
amniotic fluid, resulting in a number of fetal
deformations recognisable as the Potter
sequence.' Aetiologically, this is a heterogene-
ous condition, with known genetic causes, such
as chromosomal aberrations or mendelian dis-
orders, and teratogenic factors.2 However, in
most instances, the cause is not known. Here,
we report a fetus with the typical Potter
sequence caused by unilateral renal agenesis
and contralateral multicystic renal dysplasia
and carrying a del(22ql 1).

Case report
This was the first pregnancy of young and
healthy parents. Ultrasound at the gestational
age of 19 weeks showed the presence of anam-
nion with a solitary, multicystic kidney. No
other associated anomalies were noted. Chori-
onic villus biopsy was performed and the
karyotype was normal after G and T banding.
The pregnancy was aborted and external
examination of the fetus showed retrognathia,
anteverted ears, flexion and endorotation of
both feet, and overlapping fourth, third, and
second fingers of the left hand. No other defor-
mations were noted. Internal examination con-

firmed the presence of a left multicystic kidney
with a normal appearance of the left ureter.
The right kidney and ureter were absent. Both
adrenal glands were normal. Both ovaries
appeared elongated. The uterus, oviducts
(except for a small part of the right oviduct),
and proximal portion of the vagina were absent
(von Mayer-Rokitansky-Kuster or MRK
anomaly). There was a connection between the

vulva and bladder. No other internal anomalies
were present; more specifically, no cardiovas-
cular malformations were observed. Histologi-
cal examination of the left kidney confirmed
the presence of multicystic dysplasia, with only
very few normal nephrons and glomeruli.
The parents were referred for genetic coun-

selling. Family history was negative with regard
to urological malformations. Both parents have
borderline intelligence. The father had learning
difficulties. He was noted to have marked
hypernasal speech, for which he received
speech therapy during childhood. His facial
features were typical of velocardiofacial syn-
drome (VCFS), with a high nasal bridge, mild
hypertelorism, narrow palpebral fissures, and a
small mouth and chin. Renal and cardiac ultra-
sound examinations were normal.
High resolution karyotype in the father and

mother were normal. In the father, a deletion in
chromosome 22ql 1 was detected by means of
FISH, using probe DO832.'
FISH was performed on 164 interphase

chorionic villus cell nuclei using probe D0832.
One signal was detected in 120 (73%), two sig-
nals in two (1%), and 42 nuclei (25%) could
not be analysed or produced no signal. Only a
single analysable metaphase was present, show-
ing a signal in only one of the chromosomes 22.
Two control samples from fetuses with a
normal karyotype, 100 nuclei each, were
analysed in parallel and showed a single signal
in 10% and 17%, two signals in 60% and 66%,
and no signal in 30% and 17%.
Ten additional, unrelated cases of Potter

syndrome, caused by an isolated, severe
urological malformation, were studied retro-
spectively by means of FISH, using probe
D0832 on metaphase spreads from cultured
fibroblasts. In none of these was a del(22ql 1)
detectable.

Discussion
The index patient in this report had the Potter
sequence, caused by unilateral renal agenesis
and contralateral cystic renal dysplasia. The
only associated malformation was the absence
of the uterus and upper portion of the vagina, a
condition known as the Von Mayer-
Rokitansky-Kuster (MRK) anomaly. The facial
dysmorphism was compatible with deforma-
tions caused by oligohydramnios. After the
diagnosis of VCFS in the father, a submicro-
scopic deletion in chromosome 22ql 1 was
found in this fetus.
The clinical expression of a submicroscopic

deletion in chromosome 22ql 1 is highly
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variable. Most patients present with a
conotruncal heart malformation or a velopha-
ryngeal defect, usually associated with a
distinct craniofacial dysmorphism and learning
difficulties.4 Several additional features caused
by an abnormal morphogenesis have been
described, such as limb defects and brain
malformations.57 Urological malformations
are increasingly being recognised in patients
with a del(22ql 1) and include renal agenesis,5
multicystic renal dysplasia (MRD),9 'Q vesi-
coureteral reflux (VUR),' ectopic kidney," and
vesicoureteral junction obstruction. 12 Renal
tract malformations were also found in 6/10
VCFS patients by Olney et al."3 The frequent
occurrence of urological malformations in
these syndromes strongly suggests that this is a
variable manifestation of a del(22ql 1). Even
though we cannot exclude the possibility oftwo
unrelated disorders, the patient reported here
illustrates that, in VCFS, the renal malforma-
tions can lead to the Potter sequence and can
completely dominate the clinical phenotype.
Certainly, additional studies to confirm the
present observation are needed.
No other malformations typical of VCFS

were present, such as cleft palate or heart
defect. The retrognathia and slightly dysmor-
phic features could represent features of
VCFS, but could equally be attributed to the
oligohydramnios. If the father had not been
diagnosed with VCFS, the diagnosis in the
fetus would not have been suspected. We
therefore propose that in all instances of Potter
sequence, a deletion in chromosome 22ql 1
should be excluded, even in the absence of
other features of VCFS. We have retrospec-
tively investigated 10 other cases of Potter
sequence, and no other patient with a
del(22ql 1) was found.

In the present patient, there was an associ-
ated MRK anomaly. Miillerian duct anomalies
are frequently found in association with
urological malformations suggesting that the
Miillerian and Wolffian ducts belong to the
same developmental field.'4 1' It can be ex-
pected that uterine malformations will be
found with greater frequency in females with
the VCFS, and possibly also anomalies of the
vas deferens in males with VCFS.
The different urological malformations in

VCFS probably result from abnormal develop-
ment of the ureter bud.'7 In the present patient,
a multicystic and dysplastic kidney was found
on one side, with intact ureter, suggesting that
this was caused by an early and total pelvi-
ureteral junction obstruction (PUJO). Renal
agenesis, as found on the contralateral side in
this patient, can result from the lack of induc-
tion of the metanephric blastema by the ureter
bud. Alternatively, renal agenesis can also
result from the regression of a multicystic
kidney.'8 However, an intrinsic developmental
error in the metanephrogenic blastema cannot
be excluded with certainty.
VCFS is caused by a submicroscopic dele-

tion in chromosome 22ql 1. Even though the
microdeletions in 22ql 1 include many genes,
the cardinal features of VCFS, cleft palate,
conotruncal heart malformation, and distinct

facial features, are thought to result from a
haploinsufficiency for a single gene, as was
suggested by the DiGeorge/VCFS phenotype
in a patient with a balanced reciprocal translo-
cation involving 22qll.'9 The pathogenesis is
thought to be related to an abnormal function
of the cranial neural crest.20 A role for neural
crest cells in the development of Wolffian and
Miillerian structures has so far not been found.
It therefore cannot be excluded that the
urological malformations are caused by hap-
loinsufficiency for another gene within the
critical deletion region in 22ql 1. Certain vari-
able features of VCFS can be attributed to
other genes, such as Bernard-Soulier syndrome
(the GPIb beta gene)2' or the increased
succeptibility to psychiatric disorders which
might be related to the deletion of the COMT
gene.2 On the other hand, renal anomalies
(including agenesis and cystic dysplasia) have
also been found in patients with DiGeorge
syndrome caused by maternal diabetes and
deletions of chromosome 1 op.23 24 If these
uropathies were also related to an abnormal
ureteral bud development, then this could
indicate that the Wolffian and Mullerian ducts
may belong to the same developmental field as
derivatives from the third and fourth pharyn-
geal pouches. The urological and Miillerian
malformations could thus also result from a
pleiotropic effect of the same gene in 22ql 1
that is responsible for the conotruncal heart
malformations and thymic and parathyroid
hypoplasia.

In most VCFS patients, the 22ql 1 deletion
spans approximately 2 Mb.29 No correlation
between the length of the deletion and severity
of the disease has been found and also, in the
present family, the father and child, almost cer-
tainly sharing the same deletion, were discord-
ant for the presence of renal anomalies. This
suggests that, as for the cardiac malformations,
other factors are involved in the expression of
these malformations, including genetic and
environmental factors and probably chance as
well.2"

We thank Dr P Scambler for his generous gift of the probe
D0832.
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