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ABSTRACT
The  current  study  aimed  to  evaluate  a  child  with  dysmorphism  and  attention-deficit/hyperactivity  disorder  with  cyto-  and  molecular
genetic testing and automated pupillometry. The genetic analysis detected a 4337 kb deletion in 2q37 and a 34 mb duplication in the
4q32 region. The karyotype was 46, XY, der(2;21) (2pter→ 2q37.3::21p13→ 21p10::20p10→ 20pter), der(20) (21qter→ 21q10::20q10→
20qter). In static pupillometry, scotopic measurement was 5.39 mm in the right eye (RE), 9.24 mm in the left eye (LE), mesopic was
4.89 mm in the RE, 2.22 mm in the LE, and photopic was 4.35 mm in the RE and 0.73 mm in the LE. Dynamic pupil diameter was 4.55
mm in the RE and 2.23 mm in the LE at the 0th second; 2.12 mm in the RE and 6.45 in the LE at the 10th second, and 2.02 mm in the RE
and 6.95 mm in the LE at the 18th second. In conclusion, the pupil dilation speed of the case was moderately low on static and dynamic
pupillometry. This needs further corroboration in other cases.
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INTRODUCTION

2q37 microdeletion syndrome (del2q37, OMIM 600430) is a
very  rare  autosomal  dominant  inherited  chromosomal  dis-
order.  The  characteristic  features  of  this  chromosomal
disorder  are  developmental  delay/intellectual  disability,
brachymetaphalangia at grades 3-5 (usually 4 digits alone),
short stature, obesity, hypotonia, characteristic facial appear-
ance, autism or autism spectrum disorder, and joint hypermo-
bility.1  Patients  can  present  with  various  clinical  findings:
congenital heart and skeletal malformations, gastrointestinal,
renal, genitourinary, and central nerve malformations. Up to
30% of patients have neurodevelopmental disorders and are
known as Albright hereditary osteodystrophy-like syndrome
(AHO-like). Anomalies such as epilepsy, hypotonia, seizures,
and autism are also seen in the syndrome, which was first
reported in 1952. Since then, more than 115 cases have been
notified worldwide.2,3

Herein,  we  report  a  child  with  dysmorphism  and  atten-
tion-deficit/hyperactivity  disorder  with  cyto-  and  molecular
genetic testing and automated pupillometry.
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CASE REPORT

A 6-year boy was the only child of  healthy,  non-consangui-
neous,  Turkish  parents.  No  genetic  or  chronic  disease  was
found in the family. The 2.65kg (25th-50th percentile) child was
born by cesarean section at 36 weeks. Conventional chromo-
some analysis revealed 46, XY. Although he had a mild learning
disability, he attended a regular school.

Dysmorphic facial features of the patient were droopy ears,
curved ear auricle, brow arch protrusion, notched nostril, and
short-flat  lip  philtrum.  He  had  a  prominent  forehead  and
dysmorphic  features  including  relative  macrocephaly,  a
flattened nasal bridge, short hands and feet without prominent
columella and metacarpal / metatarsal shortening. At the age
of  3  years,  he  was  diagnosed  with  myocarditis  with  heart
failure. At the age of 4 years, he was diagnosed with atten-
tion-deficit and hyperactivity disorder after being diagnosed
with  brachydactyly  mental  retardation  (BDMR)  syndrome.
Then, a chromosomal microarray study was performed with
Affymetric Cytoscan Optima (315 k) chips from DNA obtained
from peripheral blood. A 4337 kb deletion was detected in the
2q37.3 region. Deletions of this region are defined as 2q37
microdeletion syndrome (OMIM 600439) and are reported as
pathogenic in the literature. In addition, approximately a 34 mb
duplication was detected in the 4q32 region containing many
genes. It was thought that both changes affected the patient's
phenotype  together.  Reciprocal  translocation  was  detected
between the q37 and q31.3 regions of the 2nd and 4th chromo-
somes in the mother. No numerical or structural chromosomal
anomalies were detected in the father (Figure 1).
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Figure 1: Cyto-genetic testing of the child’s parents. (A) Reciprocal trans-
location in the mother. (B) No chromosomal anomaly in the father.

A detailed ophthalmological examination was performed. At
presentation, a refractive error of +0.25/-1.50x175 diopter (D)
was measured for the right eye (RE) and +1.00-2.25x175 D for
the left eye (LE). The best corrected visual actuality (BCVA) was
0.20 logMAR in his RE and 0.20 logMAR in LE. Anterior segments
and fundus examinations were normal. The intraocular pres-
sure (IOP) as measured using Goldman applanation tonometry
was 12 mmHg in the RE and 14 mmHg in the LE while central
corneal thickness was 511 μm in the RE and 520 μm in the LE.

Direct and consensual pupillary light reflex tests were done and
were normal. Pupillary parameters were performed by auto-
matic pupillometry of Sirius 3-D rotating Scheimpflug Topogra-
pher (CSO, Firenze, Italy). Pupillometry measurements were
made at the same time of day by the same clinician (08:00
am–12:00  noon).  Firstly,  the  static  pupillometry  which  was
implemented  under  three  distinct  illumination  settings  was
applied after a 5-minute dark adaptation. Scotopic measure-
ment was 5.39 mm in the RE, 9.24 mm in the LE, mesopic was
4.89 mm in the RE, 2.22 mm in the LE, and photopic was 4.35
mm in the RE and 0.73 mm in the LE.

Afterwards,  dynamic  pupillometry  was  also  performed.
Dynamic pupil diameter was 4.55 mm in the RE and 2.23 mm in
the LE at 0th second; 2.12 mm in the RE and 6.45 in the LE at
10th second and 2.02 mm in the RE and 6.95 mm in the LE at
18th second.

DISCUSSION

The study reported static and dynamic pupillometry findings in
a Turkish child with a 4337 Kb deletion in the 2q37 region and a
34 Mb duplication in the 4q32 region.

Objectively,  pupil  examination  can  be  done  with  automatic
pupillometry using infrared rays. Pupillometry, which is a non-in-
vasive  method,  gives  an  important  clue  about  the  balance
between  the  parasympathetic  and  sympathetic  nervous
systems.4-6

Baseline fluctuation is observed with pupil dilation at a steady
state. Neurological  abnormalities are taken into account in
cases of significant pupillary size differences, and these are
called anisocoria, which are estimated to affect at 4% of the
general population. Normal pupillary reaction times are about
one  second  for  initial  constriction  and  five  seconds  for
dilation.7,8 In the present case, the patient had anisocoria, and
the pupil reactions were abnormal in both eyes. In previous
studies, none of the reported patients with 2q37 microdeletion
syndrome were evaluated by automated pupillometry. Since it
is  a  very  rare  condition,  static  and  dynamic  pupillometry
parameters could not be evaluated with other similar patients.

In  conclusion,  quantitative  evaluations  were  performed  by
automated pupillometry in a child with 2q37 microdeletion
syndrome. The pupil dilation speed of the case was moderately
low, but the finding should also be investigated in other individ-
uals with 2q37 microdeletion syndrome before they can be
generalised.
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