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Case Report

Peters Plus syndrome: a recognizable clinical entity
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ABSTRACT

Peters plus syndrome is a rare genetic condition wherein multiple systemic involvement with distinctive facial
features are manifested, whilst the hallmark is Peters anomaly, occuring from anterior segment dysgenesis.
Homozygous variants in the BBGLCT gene were identified to underlie this disorder. We here report on a one-
month-old female patient with typical features characteristic of Peters plus syndrome in whom a homozygous

pathogenic mutation in the B3GLCT gene was detected.
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Peters plus syndrome (PPS) (MIM 261540) is
an autosomal recessive disorder characterized
clinically by anterior chamber eye abnormalities
and a constellation of multiple systemic
defects.'? Developmental delay, limb shortening
with  brachydactyly, typical craniofacial
features, and cleft palate/lip are among the other
common findings."* Although bilateral Peters
anomaly is the most common ophtalmologic
abnormality in PPS, unilateral involvement or
a different anterior chamber defect may also
be observed.! Homozygous mutations in the
B3GLCT (MIM 610308) on chromosome 13q12.3
have been described in the etiology in PPS.> We
describe a one-month-old female patient with
manifestations of PPS which was confirmed by
B3GLCT sequencing analysis.

Case Report

with
dysmorphic features and disproportionate
short stature was referred to our department
for further evaluation. She was born at 39
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weeks of gestation to first-cousin parents with
a birthweight of 2320 g (-2.39 SD) and length
of 43 cm (-3.01 SD) by cesarean section. The
pregnancy was remarkable with the history
of intrauterine growth retardation and short
limbs which were detected after 28 weeks of
gestation. Prenatal ultrasonography did not
demonstrate any other abnormalities including
eye findings or craniofacial pathologies. On
admission, physical examination revealed a
body length of 47 cm (-2.67 SD), a weight of
2,870 g (-2.16 SD) and a head circumference
of 37 cm (-0.08 SD) compatible with growth
retardation. = Disproportionate  shortening
of the limbs with an arm span of 40 cm and
brachydactyly was noted as well. She had
a large anterior fontanelle with prominent
forehead, widow’s peak, hypertelorism, deep
set eyes, broad and low nasal bridge with a
bulbous tip, long philtrum, thin upper lip, and
retromicrognathia. (Fig. 1). Peters anomaly
was detected on eye examination performed
due to corneal opacity, nystagmus and
microphthalmia. Her metabolic screening was
normal. Echocardiography revealed secundum
atrial septal defect, peripheral pulmonary
stenosis and trivial mitral valve regurgitation.
Renal ultrasonography was unremarkable.
Considering the distinctive findings of eye and
disproportionate short stature, the patient was
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Fig. 1. Face (a), hand (b) and foot (c) appearance of the patient. Note bilateral corneal opacity, widow’s peak,
hypertelorism, low nasal bridge with a bulbous tip, long philtrum, thin upper lip, retromicrognathia (a), and
brachydactyly (b,c).

clinically diagnosed with PPS. After informed
consent was taken from the family, peripheral
blood samples were obtained from the patient
and her parents. B3GLCT sequence analysis
was performed and a pathogenic homozygous
splice site mutation (c.660+1 G>A) was detected
in the patient which was heterozygous in the
parents confirming the autosomal recessive
inheritance (Fig. 2).

The patient had bilateral corneal transplantation
in order to improve visual acuity. Her
evaluation at 2 ¥'? years of age revealed body
weight of 8500 g (-3.24 SD), height of 77 cm
(-3.90) and head circumference of 46.5 cm (-0.94
SD). She achieved head and neck control at 6
months of age, sitting without support at 1 year
of age, and walking at around 2 years of age.
She was able to speak in sentences by 2 years of
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age. Denver developmental screening test was
normal for her age.

Written  informed consent to  publish
photographs was obtained from the family.

Discussion

In this clinical report, we have described a one-
month-old female patient with characteristic
features of Peters plus syndrome in whom a
homozygous pathogenic mutation in B3GLCT
was detected.

PPS is an autosomal recessive condition defined
by ocular anomalies, short limbs with broad
distal extremities, typical facial features, and
variable systemic abnormalities.!? In 1988,
Saal et al.* reported two sisters with anterior
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Het. c.660+1 G=A

Het. c.660+1 G>A

Hom. c.660+1 G>A

Fig. 2. Sequence analysis of the B3GLCT gene in the patient (homozygous) (c) and the parents (heterozygous)

(a,b) shows a splice site mutation (c.660+1 G>A).

chamber anomalies of consanguineous parents
suggesting autosomal recessive inheritance
despite of resembling Robinow syndrome with
the other associated features. Subsequently,
Van Schooneveld et al.’, in 1984, described 11
patients with similar phenotype and termed the
entity as Peters plus syndrome (PPS).

Peters anomaly is the most common anterior
chamber defect of the eye in PPS.® The
most obvious feature of the Peters anomaly,
which is a severe congenital anterior segment
dysgenesis, is corneal opacity. This finding may
be accompanied by various eye anomalies such
as thinning or absence of corneal endothelium
and Descemet's iridocorneal
adhesions, and occasionally microphthalmia
and cataracts.®® Glaucoma is present in half

membrane,
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of the patients at birth, and exacerbates the
visual impairment.'” Bilateral Peters anomaly
was detected in the present patient as
aforementioned and she had bilateral corneal
transplantation whithin the first month of life
in order to improve visual acuity and she is still
under follow-up in terms of glaucoma.

Typical facial features of PPS include round
face, a prominent forehead, hypertelorism, long
philtrum, micrognathia, ear anomalies, Cupid’s
bow shaped upper lips, a thin vermillion border
and a broad neck.! Rhizomelic shortening with
broad hands and brachydactyly are the constant
components of the syndrome while, other
skeletal findings including thorax deformities,
kyphoscoliosis, vertebral segmentation defects,
short metatarsal and metacarpal bones,

The Turkish Journal of Pediatrics = January-February 2020



Turk ] Pediatr 2020; 62(1): 136-140

clinodactyly of the fifth finger, syndactyly, and
pes cavus can also be observed.*'° Growth
retardation is prenatal onset and good response
to growth hormone replacement therapy has
been reported previously."!! Growth retardation
along with the facial and skeletal findings of the
present patient were quite suggestive of PPS.

Individuals with PPS exhibit varying degrees of
intellectual disability with or without structural
brain  abnormalities and epilepsy.">>*
Microcephaly, macrocephaly, cleft palate/lip,
and conductive hearing loss have also been
reported among the other manifestations,
however, these findings were all absent in
our patient.'>"* Defects affecting the central
system, including hydrocephaly,
agenesis of the corpus callosum, and neural
tube defects have also been described.®!*!31516
Congenital heart defects including atrial septal
defect, ventricular septal defect, aortic stenosis,
pulmonary stenosis, bicuspid pulmonary
valve, hypoplastic left heart, absence of right
pulmonary artery and vein have been reported
as associated with PPS.12#1617 In this case, atrial
septal defect and peripheral pulmonary stenosis
were detected. Abnormalities involving the
genitourinary system include hydronephrosis,
vesicoureteral reflux, ectopic kidney, renal
agenesis, renal and ureteral duplication, renal
hypoplasia, oligomeganephronia, multicystic
dysplastic kidney, and glomerulocystic kidneys,
which were not present in our patient.*'%1

nervous

Prenatal diagnosis of PPSis possible, however, it
remains difficult due to nonspesific findings and
limitations of ultrasound imaging. The prenatal
ultrasound features defined in association
with the syndrome are microcephalia,
ventriculomegaly, agenesis of corpus callosum,
microphthalmia, hyperechogenicity of the
anterior chamber, cleft lip/palate, shortening of
long bones, multicystic kidney, and dysmorphic
facial characteristics of PPS.'"® PPS should
be kept in mind in a fetus with typical ocular
abnormalities, unusual facial appearance and
shortness of long tubular bones, especially in
the presence of a positive family history. In such
instances, prenatal diagnosis might be an option

The Turkish Journal of Pediatrics = January-February 2020

Peters Plus Syndrome

for the couples. In the present case growth
retardation and short limbs were detected
prenatally, however, evidence was insufficient
to establish the diagnosis of PPS because of the
absence of the finding of scrutiny of eyes.

Based on all clinical findings, including anterior
chamber defect of the eye, short stature with
short limbs, and prominent facial features, PPS
was suspected and the diagnosis was confirmed
by molecular analysis of B3GLCT. B3GLCT,
previously called B3GALTL, which is located
on chromosome 13q12.3 was identified as the
causative gene for PPS by Lesnik Oberstein
et al’ in 2006. B3GLCT encodes a [31,3-
glucosyltransferase which is involved in the
glycosylation and functions by adding glucose
to O-fucose attached to thrombospondin type 1
repeats (TSRs) by protein O-fucosyltransferase
2 (POFUT2).” Loss-of-function mutations in the
B3GLCT cause degradation of glycosylation.!
The splice site mutation in intron 8 [c.660+1G>A]
is the most common mutation reported and
also is present in our patient.» Unlike the
other defects of enzymes that are involved in
proteoglycan biosynthesis, B3GLCT defects
are not related to joint dislocations, radioulnar
synostosis, and generalized osteopenia. Peters
anomaly, short stature and brachydactyly
constitute the mandatory triad that is essential
for the recognition of classic PPS.

In conclusion, patients with anterior chamber
defects of the eye, particularly Peters anomaly,
and other common systemic manifestations
should prompt consideration of PPS. B3GLCT
sequence analysis should be undertaken in
order to confirm the clinical diagnosis for
providing appropriate genetic counseling and
options of prenatal diagnosis.
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