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Abstract: Perlman syndrome is a rare genetic disorder with autosomal recessive inheritance.
It is caused by deletion of the DIS3L2 gene on the long arm of chromosome 2. Though more
than 30 cases have been reported in the literature with clinical features of the syndrome, very
few cases have identified underlying genetic defects. The clinical features of Perlman
syndrome have similarities with those of Beckwith—Wiedemann syndrome (BWS), prune
belly syndrome (PBS) and Simpson—Golabi-Behmel syndrome (SGBS1). Affected patients
have macrosomia, dysmorphic features, hypotonia, laxity of abdominal wall, cryptorchidism,
renal anomalies and risk of development of Wilm’s tumour. Here we report a neonate with
typical clinical features of Perlman syndrome, with deletion of DIS3L2 gene confirmed by
array comparative genomic hybridization (aCGH).
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Background

Perlman syndrome was first described in 1970 as a rare overgrowth syndrome
with autosomal recessive inheritance.' Affected neonates can present prenatally
or at birth with macrosomia, hypotonia and dysmorphic features. Renal involve-
ment may present with polyhydramnios and renal anomalies. Neonates with
respiratory presentation show high mortality, often associated with renal involve-
ment. The dysmorphic features and macrosomia show resemblance to BWS, PBS
and SGBS1 syndromes. Mutation in the DIS3L2 gene on chromosome 2q37,
causing Perlman syndrome, was reported by Astuti et al in 2012.> Subsequently,
few more cases of Perlman syndrome were reported with the deletion of the
DIS3L2 gene and further detailing of its role in RNA metabolism.*
syndrome is associated with a predisposition to Wilm’s tumor. The earliest
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reported Wilm’s tumor was observed by 4 days of age and the mean age was 19
months.® Diagnosis can be suspected clinically with typical clinical features and
can be confirmed with chromosomal microarray, quantitative real-time PCR

(qPCR) or next-generation sequencing.’

Case Presentation

Our patient was a male infant born at 39 weeks to a 27-year-old, Gravida 3, Para 2
mother. Parents of Pakistani origin were nonconsanguineous. Previous 2 siblings
were healthy. The antenatal period was unremarkable, including the antenatal scans
and GBS screening. The mother had spontaneous rupture of membranes and the
newborn baby was delivered by normal vaginal method. The amniotic fluid was
meconium-stained. Apgar scores were 3 and 9 at 1 and 5 minutes, respectively. The
cord gases were unremarkable.
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Figure | Pectus excavatum, lax abdomen, bilateral cryptorchidism and rocker
bottom feet.

The growth centiles were weight at 85th, length at 97th and
head circumference at 50th centiles. The newborn was noted
to have dysmorphic features (Figures 1 and 2) such as
depressed nasal bridge, hypertelorism and deep-set eyes, low-
set ears, V-shaped upper lip, pectus excavatum, lax abdomen,
bilateral undescended testes, generalized hypotonia, bilateral
rocker bottom feet, and restricted abduction at the hips. There
was apparent wrist drop but no contractures were noted. The
deep tendon reflexes and neonatal reflexes were elicitable.

Investigations

Complete blood count and biochemical profile did not show
any abnormality except for mild hypoglycemia. Blood gases
and chest X-ray were unremarkable. Abdomen ultrasound
detected both testes at the inguinal region with normal kid-
neys and urinary tract. Brain ultrasound did not show any
abnormality. Echocardiography did not show structural
anomalies of the heart. Chromosomal microarray revealed
homozygous loss of ~104 kilobases of the long arm of
chromosome 2 within the cytogenetic band 2q37.1, resulting
in the deletion of the DIS3L2 gene (Figure 3).

Figure 2 Dysmorphic features — Hypertelorism, deep-seated eyes and depressed
nasal bridge.

Differential Diagnosis

Perlman syndrome has phenotypic similarities with other
overgrowth syndromes such as Beckwith—Wiedemann syn-
drome and Simpson—Golabi—-Behmel syndrome (SGBS1).
The dysmorphic facies with undescended testes and laxity
of abdomen resemble the symptoms of prune belly syn-
drome too.

BWS occurs due to the mutation or deletion of imprinted
genes within the chromosome 11p15.5 region. Affected
neonates are macrosomic at birth but may have variable
presentations. Hypoglycemia is reported in 30% to 50% of
babies with BWS. The affected babies are also known to
have abdominal wall defects, such as omphalocele, and
a predisposition to develop embryological malignancies,
such as Wilm’s tumor and hepatoblastoma.

Simpson—Golabi—-Behmel syndrome type 1 (SGBSI-
312870) is inherited as an X-linked condition character-
ized by pre- and post-natal overgrowth, coarse facies, and
heart
defects. SGBSI1 is caused by mutation or deletion in the

congenital abnormalities including congenital
gene encoding glypican—3 (GPC3) on chromosome Xq26.

Prune belly syndrome (PBS - 100100) occurs due to
homozygous mutation in the CHRM3 gene on chromo-
some 1g43. The symptoms include megacystis (massively
enlarged bladder) with disorganized detrusor muscle, cryp-
torchidism, and thin abdominal musculature with overly-

ing lax skin.

Outcome and Follow-Up
During the neonatal period, the baby had mild tachypnoea
and needed nasal cannula oxygen for its first 2 days of life.
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Figure 3 Array comparative genomic hybridization analysis revealed two-copy loss of the long arm of chromosome 2 within the cytogenetic band 2q37. The deletion was

~204 kilobases (kb) in size and caused intragenic deletion in the DIS3L2 gene.

Mild asymptomatic hypoglycemia was also noted which
needed 10% dextrose infusion for the first 48 hours of the
baby’s life. The baby was slow to oral-feed and needed
NGT (nasogastric tube) feeding for its first 5 days of life.
Oral feeding improved gradually, and the baby was dis-
charged in a stable condition after 5 days. During the post-
natal follow-up after 1 month of age, the baby was not
thriving. Its weight was just below the 50th centile, length
at the 5th centile and head circumference at the 10th
centile. A follow-up abdomen ultrasound at two months
of age showed a bulky left kidney and small cortical cysts
on both kidneys (Figures 4 and 5). The baby was kept
under close monitoring for the risk of Wilm’s tumor and
follow-up was arranged with a multidisciplinary team.

Discussion

Perlman syndrome is a rare genetic disorder, and over 30
cases have been reported in the literature. Liban and
Kozenitzky in 1970 and Perlman et al in 1973 first described
the clinical features of Perlman syndrome.'? Alessandri
et al summarized the clinical features of 28 patients reported
in the world literature.® The genetic diagnosis remained
elusive until Astuti et al identified germline mutations in
DIS3L2 on chromosome 2q37.1 and described its critical

role in RNA metabolism, regulation of cell growth and
division.?

Affected children are noted at birth due to the dysmorphic
features and macrosomia. The characteristic facial dysmorph-

ism includes prominent forehead, deep-set eyes, broad and flat

Figure 4 Left kidney (bulky: 6.6 x 2.2 cm) with multiple tiny cortical cysts during
follow up.

Research and Reports in Neonatology 2020:10

submit your manuscript 91

Dove


http://www.dovepress.com
http://www.dovepress.com

Salameh et al

Dove

RT KIDNEY

Figure 5 Right kidney (5.4 x 2.2 cm) with multiple small cortical cysts during follow
up.

nasal bridge, inverted V-shaped upper lip and low-set ears.
These neonates are hypotonic with laxity of abdomen, cryp-
torchidism and renal anomalies. Prenatal suspicion and diag-
nosis is possible with the findings of macrosomia,
polyhydramnios and renal anomalies or nephromegaly.’
High neonatal mortality has been reported and >53% die
within 28 days from birth. The high mortality has been linked
to renal involvement and associated pulmonary disease. The
high predisposition to the development of Wilm’s tumor is
widely reported and the earliest reported Wilms tumor was
observed by 4 days of age with a mean age of 19 months.® So it
is recommended to monitor these cases with abdomen ultra-
sound every 3 months.® Though the majority of cases have
high mortality and poor neurodevelopmental outcome, there
are reports of a case of Perlman syndrome that recovered from
Wilm’s tumour and survived for more than 9 years with sound
neurological outcome. '’

Due to the similarities with overgrowth syndromes and
prune belly syndrome, clinical diagnosis could be
delayed.® Detection of typical genetic abnormality by an
appropriate genetic test can help in early diagnosis and
therefore management.

In our case, advanced growth parameters and dys-
with
Beckwith—Wiedemann syndrome, but the bilateral undes-

morphic  features hypoglycemia  suggested
cended testes, hypotonia, rocker bottom feet and lack of
macroglossia suggested otherwise. The lax abdomen and
cryptorchidism raised the suspicion of prune belly syn-
drome, but normal renal system ruled it out. The micro-

array finding of deletion of the DIS3L2 gene on

chromosome 2q37.1 helped to confirm the clinical diag-
nosis of Perlman syndrome.

The limited abduction of hips and rocker bottom feet
are not described in the literature but can be explained by
the paucity of fetal movements due to hypotonia. Our
newborn patient had poor feeding and mild hypoglycemia
in the initial few days, but it improved later. The high early
neonatal mortality published in the literature could be
related to renal anomalies and associated lung disease. In
our case, antenatal and post-natal ultrasound did not show
renal anomalies. Though high neonatal mortality and poor
neurodevelopmental outcomes are common, Piccione et al
reported a 9-year follow-up of one case with normal psy-
chomotor development.'® During follow-up, our case
showed faltering growth, but it was too early to comment
on the neurodevelopmental status.

Learning Points

For neonates with dysmorphism, features of overgrowth
and clinical similarity to those with prune belly syndrome,
diagnostic consideration should be given to Perlman syn-
drome. Specific gene studies are essential for all these
syndromes, which will help in follow-up investigations,
prognostication and genetic counselling.
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