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Clinical spectrum and cytogenetic analysis of Down 
syndrome patients attending a referral clinic in 
Jordan 
M. Kawar,1 M. Dahabreh1 and A. Hawamdeh1

ABSTRACT The spectrum of medical conditions and the cytogenetic profile in all children with Down syndrome 
attending a referral clinic in Amman, Jordan over a 1-year period was described. A total of 33 patients (18 females, 
15 males) attended, aged from day 1 to 14 years. Median maternal age at the time of delivery was 31.5 years. 
Eleven (33%) children had a mild to moderate conductive hearing loss, 5 (15%) had sensorineural hearing loss. 
9 (27%) had refractive error and 3 (9%) showed Brushfield spots. Primary hypothyroidism was documented in 
10 (30%) children. Congenital cardiac defects were found in 22 (67%) children; the most common was atrial or 
ventral septal defect. Cytogenetic testing results revealed that 28 (85%) had trisomy 21 (3 had translocation and 2 
showed mosaic pattern). The clinical profile of Down syndrome patients at our centre varies from reports from 
other centres.
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تحليل الطيف السريري والوراثيات الخلوية لدى المصابين بمتلازمة داون المتـرددين على عيادة للإحالة في الأردن
منى إميل قعوار، منى مقبل دحابرة، علي الحوامدة

الخلاصـة: يصف الباحثون في هذه الورقة طيف الحالات السريرية ومرتسم الوراثيات الخلوية لدى جميع الأطفال المصابين بمتلازمة داون المتـرددين 
ن، الأردن، خلال عام واحد. وشملت الدراسة 33 مريضاً )18 أنثى و15 ذكراً( ممن ترددوا على العيادة في أعمار تتـراوح بين  على عيادة للإحالة في عماَّا
يومٍ واحدٍ و14 عاماً. وقد كان العمر الوسطي للأمهات وقت الولادة 31.5 عاماً. وكان لدى 11 طفلًا )33%( فقد سمع نقلي خفيف إلى متوسط، وكان 
لدى 5 منهم )15%( فقد سمع عصبي حسي. وكان لدى 9 منهم )27%( خلل انكساري في الرؤية، ولدى 3 منهم )9%( بُقَع برشفيلد. وأمكن توثيق 
حدوث قصور الدرقية الأولي لدى 10 منهم )30%(. كما لوحظ وجود عيوب ولادية قلبية لدى 22 منهم )67%(؛ وكان أكثرها شيوعاً عيب الحاجز 
ث الصبغي 21، ولدى 3 منهم  . أما نتائج الاختبارات الوراثية الخلوية فقد أظهرت لدى 28 طفلًا )85%( تثلُّ بين الُأذَيْننَينْن وعيب الحاجز بين البُطَيْننَينْن
إزفاءً صبغياً )تغيراً في المواقع( ولدى اثنين منهم نموذج فسيسفائي. واستنتج الباحثون أن المرتسم السريري للمصابين بمتلازمة داون في المركز الذي 

يعملون فيه يختلف عن التقارير التي صدرت عن المراكز الأخرى.

Spectre clinique et analyse cytogénétique des patients atteints du Syndrome de Down en consultation dans 
une clinique de recours en Jordanie

RÉSUMÉ Le spectre des affections médicales et le profil cytogénétique de tous les enfants atteints du Syndrome 
de Down consultant dans une clinique de recours à Amman (Jordanie), pendant un an, ont été décrits. Au total, 
33 patients (18 filles, 15 garçons), âgés d’un jour à 14 ans, ont été vus en consultation. L’âge médian de la mère à 
l’accouchement était de 31,5 ans. Onze enfants (33 %) souffraient d’une surdité de transmission légère à modérée 
et cinq enfants (15 %) étaient atteints d’une surdité neurosensorielle. Neuf enfants (27 %) étaient porteurs d’un 
vice de réfraction et trois enfants (9 %) présentaient des taches de Brushfield. Une hypothyroïdie primaire a 
été observée chez dix enfants (30 %). Des malformations cardiaques congénitales ont été diagnostiquées chez 
22 enfants (67 %), la communication interauriculaire ou interventriculaire étant la pathologie la plus fréquente. 
Les résultats des analyses cytogénétiques ont révélé que 28 enfants (85 %) étaient porteurs de trisomie 21 (trois cas 
par translocation et deux cas en mosaïque). Le profil clinique des patients atteints du Syndrome de Down dans 
notre centre diffère des rapports issus des autres centres.
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Introduction

Down  syndrome  is  one  of  the most 
common  chromosomal  disorders  in 
children and  is considered  the  leading 
cause of noninherited mental  retarda-
tion  [1]. The prevalence has been  re-
ported in some studies to be 1/800 [1]. 

Down syndrome  involves different 
body systems [1,2]. Not only do  these 
children  have  characteristic  physical 
features, they also have multiple medical 
conditions  and malformations  [3,4]. 
The occurrence of these malformations 
varies across different studies [4]. 

The genetics clinic at King Hussein 
Medical Centre was the first in Amman. 
It accepts patients from different centres 
and hospitals from all over Jordan. This 
study was  important  to check  the pat-
tern of referred cases and to compare it 
with that of other centres. 

The purpose of  this case series was 
to  describe  the  spectrum of medical 
conditions  and cytogenetic profile of 
children with Down syndrome referred 
to a genetic clinic in Amman, Jordan.

Methods

A prospective study was conducted on 
all children with the diagnosis of Down 
syndrome who were  referred  to  the 
genetics clinic at King Hussein Medical 
Centre, Amman,  Jordan,  from January 
2004  to  January  2005.  A  total  of  33 
patients were included, aged from 1 day 
to 14 years. 

The  data  collected  included ma-
ternal  and  paternal  age  at  diagnosis. 
Thyroid  function  tests, ophthalmology 
examination  and hearing  assessment 
tests were performed  for  all  patients. 
All  children had a  cardiac  review and 
echocardiography examination. Chro-
mosomal testing was done for all those 
included. 

Ethical committee approval  for  the 
study was obtained.

Results

There  were  33  children  with Down 
syndrome  who  attended  the  genet-
ics  clinic during  the  study period: 18 
(55%)  females  and 15 (45%) males). 
The median maternal  age  at  the  time 
of delivery was 31.5  years;  10  (30%) 
mothers  were  aged  17–20  years,  15 
(45%) were 20–35 years and 8 (25%) 
were 36–46 years. 

Normal hearing results were  found 
in 17  (52%)  children,  11  (33%) had 
mild  to moderate  conductive hearing 
loss, while 5 (15%) had sensorineural 
hearing loss. Eye examinations showed 
that 9 (27%) had refractive error and 3 
(9%) had Brushfield spots. 

Primary hypothyroidism was docu-
mented in 10 (30%) children; 2 of our 
patients  developed  hypothyroidism 
at  an older age but none of  them had 
autoimmune  antibodies. Congenital 
cardiac defects were found in 22 (67%) 
children. Cyanotic congenital heart dis-
ease was found in less than 5%: the most 
common was atrial or ventricular septal 
defect in 20/22 of these cases (90%). 

Cytogenetic testing results revealed 
that 28 (85%) had trisomy 21; 3 (9%) 
had  translocation, 1 of which was a de 
novo  21,21  translocation,  and 2  (6%) 
showed mosaic pattern. 

Discussion

There  is  a  well  established  relation-
ship between older maternal  age  and 
increased incidence of Down syndrome 
in the offspring [5]. In our study the me-
dian maternal age at the time of delivery 
was 31.5 years. This  is  consistent with 
a  study  in Dubai where  the mean age 
was 33.5 years [6]. The mean maternal 
age in a study by Kava et al. in India was  
26.8 years [5]. This may be explained by 
the higher  fertility  rate  in  this younger 
reproductive age group. A high propor-
tion of  the mothers  in our case  series 

(45%) were between 20 and 30 years 
of  age. These mothers  are  considered 
to  be  at  low  risk  and  do  not  usually 
undergo antenatal  screening. Mothers 
who would  usually  be  considered  as 
high risk (above 35 years of age) formed 
only 25% of our study group.

Nondisjunction (trisomy 21) is the 
most  common  genetic  defect  found 
in Down syndrome [7] and we  found 
this  in  85%  of  cases; mosaic  pattern 
was  found  in 2 patients  (6%). This  is 
higher than that reported worldwide (< 
1%) [7,8]. This may be explained by the  
small number of patients studied. One 
of our patients had de novo 21,21 trans-
location.

There  is a well known risk of auto
immune  diseases  in  these  children, 
involving both  the endocrine and  the 
nonendocrine systems [3,4]. The most 
common autoimmune disease in Down 
syndrome is related to the thyroid gland 
[9]. The current  recommendations are 
to screen annually  for  thyroid  function 
in children with Down syndrome [9]. 
Congenital hypothyroidism has been 
reported  to  be  about  30  times more 
common  in Down syndrome [9] and 
8/33 patients  in  our  study  had  con-
genital hypothyroidism, while 2 patients 
acquired hypothyroidism at  an older 
age. In contrast to our findings, Karlsson 
in Sweden had no cases of congenital 
hypothyroidism  in his  study group of 
85 patients [10]. He also demonstrated 
a gradual increase in the concentrations 
of  thyroid autoantibodies  from the age 
of 8 years. 

All children with Down syndrome, 
even  if clinically asymptomatic,  should 
undergo 2D echocardiography  [11]. 
We found congenital cardiac defects in 
22/33 (67%) of our children. Cyanotic 
congenital heart disease was  found  in 
less  than 5%. The most  common was 
atrial or ventricular  septal defect  in 20 
of these cases. This is higher than figures 
reported worldwide (50%) [11]. Kava 
et al. in a study of 524 Down syndrome 
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patients  in India reported an incidence 
of congenital heart disease of 18%, with 
25% of  these  cases having ventricular 
septal defect [5]. 

In general most patients with Down 
syndrome have Brushfield spots during 
eye examination. In our case series 9% of 
patients had Brushfield spots.  Interest-
ingly, none of  the patients with Down 
syndrome  in a Hong Kong University 
study had Brushfield  spots  [12]. This 
is  also consistent with  the  results  in  a 
Korean population  [13]. This  can be 
explained by the high prevalence of dark 
eyes  in our population. Wallis has sug-
gested that there  is a  low prevalence of 
Brushfield spots in blue or lightcoloured 
eyes that darken with age [14]. Refrac-
tive errors have been demonstrated  in 
70% of Down syndrome patients [14]. 

We  found such errors  in 27% of cases, 
which is less than what was reported in 
Hong Kong (58%) [12]. 

Disorders of the ear, nose and throat 
may hinder  children with Down syn-
drome  from  reaching  their  develop-
mental potential [8]. Mild to moderate 
conductive hearing loss was seen in 11 
children (33%) in our study. This is less 
than  the 50%  reported  in 26 patients 
screened in Saudi Arabia [15]. Hearing 
loss in Down syndrome patients may be 
due to recurrent otitis media, eustachian 
tube dysfunction or middle ear ciliary 
defects [15]. Balkany et al. reported that 
78% of patients with Down syndrome 
had evidence of hearing  loss [16]. Five 
(15%) of our  studied group had  sen-
sorineural hearing  loss. None of  these 

patients  showed  other  neurological 
deficits.

Down syndrome  is a predisposing 
factor  for  sleeprelated breathing dis-
orders, and up to 80% of children were 
found  to have  sleep apnoea disorders 
[17]. Such disorders were not  studied 
in our  study group as we have  limited 
access  to  sleep  studies  in  addition  to 
financial limitations. 

Conclusions

The  clinical  profile  of Down  syn-
drome patients at our centre varies, and is 
quite different from many other centres. 
The complexity of  the medical  condi-
tions  requires a multidisciplinary  team 
approach and structured protocols. 
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