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patient with popliteal pterygium syndrome: a
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Abstract

Introduction: Popliteal pterygium syndrome is a congenital malformation that includes orofacial, musculoskeletal
and genitourinary anomalies. It is a rare autosomal dominant disorder due to a mutation of the IRF6 gene on
1q32.2.

Case presentation: A one-month-old Moroccan baby boy was diagnosed with typical features of popliteal
pterygium syndrome and carried the c.250C>T; p.Arg84Cys mutation of the IRF6 gene.

Conclusions: We report on the first description of a Moroccan popliteal pterygium syndrome patient. This
diagnosis allowed us to provide an appropriate course of management to the patient and offer genetic counseling
to his family.
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Introduction
Popliteal pterygium syndrome (PPS, OMIM:19500) is a
rare autosomal dominant malformative disorder, cha-
racterized by orofacial, cutaneous, musculoskeletal, and
genital anomalies [1]. There is considerable phenotypic
variability within and between families [2]. An autosomal
recessive form of PPS, described as lethal-type popliteal
pterygium syndrome (LPPS, MIM 263650) and also known
as Bartsocas-Papas syndrome, is also described [3]. The in-
cidence of PPS is approximately 1 in 300,000 live births [4].
Major anomalies in PPS are cleft lip and/or palate, lower
lip pits or sinuses, popliteal webbing, syndactylies, and a
distinctive nail anomaly comprising a pyramidal skin fold
extending from the base to the top of the nails [1,4]. Male
patients may have bifid scrotum and cryptorchidism; hypo-
plastic labia majora are observed in females. Other clinical
findings include oral adhesions, syngnathia, ankyloble-
pharon, talipes, spina bifida occulta, bifid ribs, and short
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sternum. There is no growth delay and intelligence is usu-
ally normal [1]. The interferon regulatory factor-6 gene
(IRF6) on 1q32.2 was identified by Kondo et al. as re-
sponsible for both PPS and Van der Woude syndrome
(VWS), a more common oral cleft syndrome (VWS,
MIM 119300) [5].
We report on the first description of a Moroccan pa-

tient with popliteal pterygium syndrome carrying a mis-
sense mutation of the hotspot arginine 84.

Case presentation
A one-month-old Moroccan baby boy was referred to
our institute for a medical genetic consultation with a
chief complaint of malformations diagnosed as popliteal
pterygium syndrome. He was the fourth liveborn child
of a healthy nonconsanguineous couple, aged 35 for the
mother and 49 for the father, with no particular familial
history. On clinical examination, both the parents and
other siblings were normal. During pregnancy, the mother
had no history of drug ingestion, abdominal trauma, or
radiographic examination. The pregnancy was not medic-
ally followed, but it was reported without complications.
The baby was born at term by vaginal delivery. His Apgar
score was good. At birth, he weighed 3,500g; his length
was 52cm; his head circumference was 36cm. On general
his is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,

https://core.ac.uk/display/81778645?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:i.ratbi@um5s.net.ma
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Figure 1 Index case showing a bilateral cleft lip with two large
pits on his lower lip and achromic spots in his face.

Figure 3 Right popliteal pterygium.
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physical examination, our patient had a bilateral cleft lip
and palate with two large pits on the lower lip and oral
synechias that did not restrict feeding (Figure 1). He pre-
sented several achromic spots of different shapes and sizes
on his face. They were irregular but with a well-defined
border. On Wood lamp examination, they appeared off-
white. There was an asymmetrical large-size pigmented
nevus on the sole of his right foot, without relevant nails
anomalies (Figures 1 and 2). He also had right popliteal
pterygium and bilateral syndactyly of four to five toes
(Figure 3). The urogenital examination showed a phi-
mosis. X-rays of the skull, transfontanellar, abdomino-
genitourinary and cardiac ultrasonography were normal.
The results of all laboratory examinations were within
normal limits. Informed consent was obtained from the
proband’s parents prior to molecular analysis. Peripheral
blood was collected from the affected child and his par-
ents. Molecular genetic testing for suspected PPS was per-
formed by Sanger sequencing of the entire coding region
and flanking introns of the IRF6 gene (NM_006147.3).
This led to the identification of the heterozygous c.250C>T;
Figure 2 Verrucous hamartoma on the sole of our patient’s feet.
p.Arg84Cys mutation in exon 4 (Figure 4). This mutation
occurred de novo, as it was not revealed in the hematologic
cells of the parents.
Our patient was scheduled for reconstructive surgery

of his cleft lip and palate, oral synechiae and popliteal
pterygium.

Discussion
Popliteal pterygium syndrome (PPS) is an oral cleft syn-
drome with additional clinical features including webbed
skin of the legs, genital hypoplasia and/or oral synechiae
[1]. PPS and VWS are allelic caused by mutations of the
IRF6 gene on 1q32.2 [2]. It encodes a transcription factor
Figure 4 Pedigree and electrophoregrams showing a normal
sequence (for the two parents) and the heterozygous C>T
substitution of the interferon regulatory factor-6 (IRF6) gene
causing the p.Arg84Cys amino acid change in the interferon
regulatory factor 6 protein (for our patient).
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containing a helix-loop-helix (HLH) domain for DNA
binding and a Smad interferon regulatory factor-binding
domain (SMIR) for protein binding. IRF6 is involved in
epithelial differentiation as a component of a regulatory
feedback loop that controls the proliferative potential of
epidermal cells [6]. The patient described here presented
cutaneous lesions. IRF6 is also a potential tumor suppres-
sor gene in squamous cell carcinomas acting on a gene
network that contributes to the regulation of cancer cell
invasiveness and proliferation [6]. IRF6 missense muta-
tions are found almost exclusively in the HLH DNA-
binding domain or the protein-binding/SMIR domain
[2,7]. Amino acids that are mutated in PPS are essential
for the DNA binding in particular the arginine at position
84, which is the only one able to constitute a hydrogen
bond with the guanine of the target DNA sequence. Two
major dominant negative mutations p.Arg84Cys and p.
Arg84His are frequently reported for PPS [3,8]. In the pa-
tient described here, we screened first for PPS because of
the typical facial features and the pterygium poplitea. He
was heterozygous for a de novo p.Arg84Cys mutation, pre-
viously reported in patients with PPS and considered dele-
terious [5,7,9]. It was also reported in a patient with VWS
and in an asymptomatic individual, supporting the vari-
ability in the clinical expression and the incomplete pene-
trance of the disease phenotype in this syndrome [8].

Conclusions
In conclusion, we report on the first clinical and molecu-
lar description of a Moroccan patient with PPS syndrome.
This diagnosis allowed us to provide an appropriate
course of management to the patient, and offer genetic
counseling to his family.

Consent
Written informed consent was obtained from the patient’s
legal guardian(s) for publication of this case report and
any accompanying images. A copy of the written con-
sent is available for review by the Editor-in-Chief of this
journal.
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