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16p SUBTELOMERIC DUPLICATION WITH
VASCULAR ANOMALIES: AN ALBANIAN CASE REPORT
AND LITERATURE REVIEW
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ABSTRACT

A patient with karyotype 46,XY,der(4) was rec-
ognized by standard cytogenetic techniques, and pre-
sented with facial features, neurological impairment 
and pulmonary hypertension. Multiplex ligation-de-
pendent probe amplification (MLPA) demonstrated 
duplication of the subtelomeric region of chromo-
some 16p and deletion of the subtelomeric region 
of chromosome 4q, suggesting a translocation be-
tween 4q and 16p. The karyotype of his parents was 
normal and their MLPA analysis also indicated a de 
novo imbalance. He had microcephaly, high frontal 
hairline, thin blond hair, bilateral blepharophimosis 
and palpebral ptosis, short nose, everted upper lip, 
cleft palate, micrognathia, cupped anteverted ears, 
hypoplastic distal phalanges and bilateral inguinal 
hernia. He also had pulmonary hypertension with tri-
cuspidal regurgitation; cavernous liver hemangioma 
anomalies have been previously described in associa-
tion with dup16p. We concluded that pulmonary and 
other vascular anomalies can be a feature of dup16p. 
We believe this is the first confirmed case of a 16p 

subtelomeric duplication with vascular anomalies 
identified in Albania.
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INTRODUCTION

Partial trisomy 16p is a rare chromosome imba-
lan ce characterized by mental retardation, prenatal 
and postnatal growth deficiency, facial anomalies, 
cleft palate, congenital heart defect and urogenital 
anomalies [1-8]. The majority of the patients present 
chromosome duplications recognizable by standard 
cytogenetic techniques. Previous studies have es-
tablished that the phenotypic severity could not be 
correlated with the size of the duplicated segment, 
and that region 16p13.1-p13.3 was ‘critical’ in deter-
mining this disorder. Subtelomere analysis has also 
identified submicroscopic duplications of the subter-
minal region of chromosome 16p (dup16p) [7-10].

We report on a patient with karyotype 46,XY,der(4) 
recognized by standard cytogenetic techniques, in 
whom subtelomeric analysis by the multiplex liga-
tion-dependent probe amplification (MLPA) technique 
demonstrated a de novo duplication of the subtelom-
eric anomalies in chromosome 16p and chromosome 
4q. We believe this is the first confirmed case of 16p 
subtelomeric duplication with vascular anomalies 
identified in Albania.
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The male patient was the first child of healthy 
non consanguineous parents. His mother and father 
were 32 and 40 years old, respectively, at the time of 
his birth. Family history was unremarkable. He was 
born by vaginal delivery at the 35th week of a normal 
gestation. Birth weight was 2450 g, length 49 cm, and 
head circumference 34 cm. He was referred to our ser-
vice when he was 12 months old. Clinical evaluation 
demonstrated microcephaly, high frontal hairline, thin 
blond hair, bilateral blepharophimosis and palpebral 
ptosis, short nose, everted upper lip, cleft palate, micro-
gnathia, cupped anteverted ears (Figure 1a and 1b) and 
bilateral inguinal hernia, hypotonia and developmental 
delay. A two-dimensional color Doppler echocardiog-
raphy revealed pulmonary hypertension and tricuspid 
regurgitation. The hypertension was not related to con-
genital heart defects. Cardiac catheterization showed a 
systemic level pulmonary artery pressure, elevated pul-
monary vascular resistance, and no response to admin-
istration of oxygen and nitric oxide. Cerebral magnetic 
resonance imaging (MRI) demonstrated corpus cal-
losum hypoplasia. Renal ultrasonography was normal 
and abdominal ultrasonography showed a cavernous 
liver hemangioma. Ophthalmologic evaluation was 
normal. At 2 years old, he presented developmental 
delay and moderate mental retardation.

Chromosome analysis carried out on peripheral 
lymphocytes using standard techniques by R band-
ing revealed the karyotype 46,XY,der(4) (Figure 
2). Subtelomeric regions were analyzed using the 
multiplex ligation-dependent probe amplification 
(MLPA) technique (with probes for testing subtelo-
meric imbalances in the SALSA P070 and P036B 

human telomere test kits; MRC-Holland, Amster-
dam, The Netherlands). This revealed a duplication 
of the subtelomeric region of chromosome 16p and 
a deletion of the subtelomeric region of chromosome 
4q, suggesting a translocation between 4q and 16p. 
Cytogenetic analysis of the parents revealed normal 
karyotypes and no duplication of the subtelomeric 
region of 16p by MLPA technique. This indicates 
that the imbalance was a de novo event.

DISCUSSION

The distinguishing clinical features of dup16p 
syndrome, determined by the terminal 16p13.1-p13.3 
critical region, include specific facial anomalies, 
mental retardation, congenital cardiac and vascular 
defects, urinary malformations, and hypoplastic dis-
tal phalanges of hands [6-11]. Our case demonstrated 
a duplication of the subtelomeric region of chromo-
some 16p representing a chromosome 16p duplica-
tion, encompassing the critical region of 16p13.1-
p13.3. Facial anomalies in our patient such as thin 
blond thin hair, blepharophimosis with palpebral 
ptosis, short nose, open mouth with everted upper 
lip, high-arched palate, wide-spaced teeth and cupped 
everted ears, are similar to those reported previously 
by Sommer et al. [6] and De Ravel et al. [9].

Patients with large 16p duplications detected 
using standard techniques have also suffered from 
tetralogy of Fallot or ventricular septal defect [3-12] 
and early onset of pulmonary vascular disease has 
also been reported [3]. In our patient, the pulmonary 
hypertension was not related to congenital heart de-
fects, which suggests that pulmonary vascular disease 
can be a feature of this syndrome. Thus, a cardiologi-
cal evaluation and a continuous monitoring for the 
onset of pulmonary hypertension is recommended.

The association of partial trisomy 16p (16p13.1-
p13.3) with pulmonary vascular disease, pulmonary 
hypertension, portal cavernoma, vascular ring and 
vascular disruption has been reported, suggesting that 
this critical region is related to vascular abnormalities 
[13]. The presence of a cavernous liver hemangioma 
with pulmonary vascular disease in our case sug-
gests a possible association between this imbalance 
and vascular anomalies. Terminal hypoplasia of the 
hands and manifestation of vascular disruption, has 
also been reported in association with dup16p [7]. 
Pre- and post-natal growth and mental retardation 

                         a             b
Figure 1. a) Front view of the patient. b) Side view of the patient.
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were present in all patients described in the literature 
[5-12]. The urinary abnormalities described in the 
literature [7] were not found in our case.

In our patient, duplication in chromosome 16p 
was associated with deletion in chromosome 4q. That 
facial dysmorphisms and vascular anomalies are not 
usually found in deletion of the subtelomeric region 
of chromosome 4q, suggests that these features of 
dup16p syndrome result from duplication of the gene 
dosage of the subterminal region of chromosome 16.

In conclusion, we have confirmed the clini-
cal features of patients with dup16p, involving the 
terminal 16p13.1-p13.3 region. Facial anomalies, 
developmental delay and terminal hypoplasia of fin-
gers are clinical features that should suggest this rare 
syndrome, which can be confirmed by molecular-cy-
togenetic analysis. The pulmonary hypertension and 
other vascular anomalies in our patient and in other 
published cases [13], can be a feature of dup16p, and 
suggests that this subtelomeric region can be associ-
ated with vascular anomalies.
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