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Abstract

Background: Down syndrome (DS) is the most common chromosomal disorder and genetic cause of mental
retardation with prevalence of 1 in 700 births. The present study is being undertaken to know the clinical features,
maternal age correlation, congenital anomalies and cytogenetic of DS. Methods: This prospective hospital based
study was done in children in the age group of 0 to 12 years admitted to Pediatric Department of a tertiary care
hospital in Northern Karnataka, over a period of 1 year (01-11-2011 to 31-10-2012) with clinical suspicion of Down
syndrome. Results: Out of 37 DS cases, 19 (51.35%) were male and 18 (48.65%) were female. Most common
clinical feature was up slanting palpebral fissure (100%). Thirty (81.09%) mothers were less than 30 years of age at
the time of conception and 7 (18.91%) mothers were more than 30 years of age. Gastro intestinal anomaly was seen
in 1 (2.7%) new born case of DS. 14 (37.84%) children had congenital heart disease (CHD) and ostium secundum
atrial septal defect was the commonest (28.57%). Karyotyping results of all cases were trisomy 21. Conclusion:
Most common clinical feature was up slanting palpebral fissure, followed by full cheeks, flat nasal bridge, narrow
and short palate, short and broad hands, microcephaly, flat occiput, epicanthic folds and protruded tongue. Majority
of mothers were less than 30 years of age at the time of conception. OS-ASD was most common type of CHD.
Karyotyping of all DS cases had trisomy 21.
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INTRODUCTION
Down syndrome (DS) is the most common chromosomal disorder and genetic cause of

mental retardation (1). Frequency of Down syndrome in western population is 1 in 700 births (2)
and in Indian population, it is estimated to be 1 in 920 births (3). Trisomy 21 is one of the most
intensively studied human aneuploid conditions. It is one of the few autosomal trisomies that
survive to term, although 80% of conceptions with trisomy 21 are spontaneously aborted
(4).Incidence increases with advanced maternal age (>35yr) (1).

In approximately 95% of children with Down syndrome, the condition is because of non-
familial trisomy 21. In approximately 3% to 4% of persons with the Down syndrome phenotype,
the extra chromosomal material is the result of an unbalanced translocation between
chromosome 21 and another acrocentric chromosome, usually chromosome 14. Approximately
three fourths of these unbalanced translocations are de novo, and the rest is the result of familial
translocations. If the child has a translocation, a balanced translocation must be excluded in the
parents. If there is a translocation in either parent, additional familial studies and counselling
should be instituted. In the remaining 1% to 2% of persons with the Down syndrome phenotype,
2 cell lines are present: one normal and one trisomy 21. This condition is called mosaicism.
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These persons, on average, may be phenotypically less severely affected than persons with
trisomy 21 or translocated chromosome 21, but their conditions are generally indistinguishable in
all other aspects (5).

As there are no studies done in this part of Karnataka, the present study is being
undertaken at KIMS Hospital Hubli, to know the clinical features, maternal age correlation,
congenital anomalies and cytogenetics of Down syndrome.
AIMS AND OBJECTIVES

1. To study the clinical features of Down syndrome.
2. To correlate maternal age with Down syndrome.
3. To study the incidence of medical and surgical problems associated with Down syndrome.
4. Cytogenetic study of Down syndrome.

MATERIALS AND METHODS
Children in the age group of 0 to 12 years admitted to Paediatric Department at KIMS Hospital,
Hubli over a period of 1 year (01-11-2011 to 31-10-2012) with clinical suspicion of Down
syndrome were included in the study. This is a prospective hospital based study.
Inclusion criteria:
All children in the age group of 0 to 12 years admitted to Paediatric Department at KIMS
Hospital, Hubli with clinical suspicion of Down syndrome.
Exclusion criteria:
Patients whose parents were not willing to give consent were excluded from the study.
Method of collection of data:
All cases were studied with reference to history, physical examination, systemic examination,
Karyotyping and with other necessary investigations in relevant cases. A detailed proforma was
used to register the cases.
Parents were explained the need for the study, and written and informed consent was taken.
The following investigations were done in all cases:
1. Complete Haemogram
2. Chest x- ray
3. Ultrasound of abdomen
4. 2D echocardiogram
5. Karyotyping
Karyotyping was done at DNA diagnostic centre, Karnataka University, Dharwad. The
definitions for various dysmorphism were taken from universally acceptable definitions (6,7,8).

RESULTS
A total of 49 cases were included in the study and 12 cases whose parents were unwilling

to give consent to get involved in the study were excluded. Out of 37 DS cases, 19 (51.35%)
were male and 18 (48.65%) were female. Male to female ratio is 1.06:1. Out of 37 mothers, only
2 (5.41%) mothers had history of abortion. 14 children were 1st and 2nd born (37.84%),
followed by 3rd (13.51%), 4th (8.11%) and 5th (2.70%) born. Eight (21.62%) and 3 (8.11%) of the
37 DS children had 2nd and 3rd degree consanguineously married parents respectively.

Most common clinical features were up-slanting palpebral fissure (100%), full cheeks
(97.30%), flat nasal bridge (94.59%), narrow and short palate (91.89%), short and broad hands
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(91.89%), microcephaly (91.89%), flat occiput (89.19%), epicanthic folds (86.49%) and
protruded tongue (81.08%). (Table 1)
Table 1:Clinical features (n=37)

Clinical features No. of cases Percentage

Microcephaly 34 91.89%

Flat Occiput 33 89.19%

Small Ears / Low set ear 29 78.38%

Redundant skin nape of neck 16 43.24%

Upslanting palpebral fissure 37 100%

Epicanthal folds 32 86.49%

Brushfield spot 0 0%

Flat nasal bridge 35 94.59%

Narrow, short palate 34 91.89%

Protruding of tongue 30 81.08%

Full cheeks 36 97.30%

Short, broad hands 34 91.89%

Clinodactyly 15 40.54%

Simian line 12 32.43%

Sandal gap 23 62.16%

Increased  sole creases 25 67.57%

Hypotonia 26 70.27%

CHD 14 37.84%

GI anomalies 1 2.7%
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Maximum numbers of mothers were less than 30years of age. This accounted for
81.09%. Mean age of mothers was 26.6years. Youngest mother was 17years and oldest was
40years. Out of 37 DS cases, 35(94.59%) fathers were less than 40years of age at the time of
maternal conception.

Among 37 DS cases, 14(37.84%) had CHD.  Among 14 cases of CHD, ostiumsecundum
atrial septal defect was most common type (28.57%), followed by TOF (21.43%), and ECD
(14.29%). (Table 2)
Table 2: Pattern of Congenital Heart Diseases (n=37)

No. of cases Percentage

OS ASD 4 28.57%

VSD 2 14.29%

ASD with VSD 1 7.14%

ECD 2 14.29%

PDA 2 14.29%

TOF 3 21.43%

TOTAL 14

Out of 37 children, 6 (16.21%) had hypothyroidism. Cytogenetic profiles of all 37 cases
(100%) were trisomy 21. Cytogenetic profiles of all 14 cases (100%) were trisomy 21.
DISCUSSION

Out of 37 DS cases, 19 (51.35%) were male and 18 (48.65%) were female. Male to
female ratio was 1.06:1. In a similar study by Kava et al (9), Sachdev et al (10)and Jyothi et al
(11) male to female ratio were 1.37:1, 1.84:1 and 1.41:1respectievly.

In our study 2 (5.4%) mothers had history of abortion. Hook EB (12) stated that “the
younger the mother and the more the number of abortions, the higher the relative risk of a Down
syndrome live birth.”In our study 11 (29.73%) of the 37 subjectswere children of
consanguineously married parents. In Sayee’s study (13), the incidence of parental consanguinity
was 17.2%. Jyothi (14) et al study showed there was insignificant role of consanguinity in the
etiology of DS.

Most common clinical features were up slanting palpebral fissure (100%), full cheeks
(97.30%), flat nasal bridge (94.59%), narrow and short palate (91.89%), short and broad hands
(91.89%), microcephaly (91.89%), flat occiput (89.19%), epicanthic folds (86.49%) and
protruded tongue (81.08%).Redundant skin on nape of the neck was seen in 43.24% and is
comparable with 36.8% of Kava et al (9) study. Up slanting palpebral fissure was seen in all
37(100%) cases in our study, where as in Azman et al (15)and Kava et al (9)study it was 89.3%
and 83.9% respectively. See Table 3.
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Table 3: Comparison of clinical features of DS with other studies
Clinical features Current

study (n=37)
Azman et al
(15)(n=149)

Kava et al (9)
(n=1001)

Microcephaly 91.89% - -
Flat Occiput 89.19% - -
Small Ears / Low set ear 78.38% 56.1% 66.9%
Redundant skin nape of
neck

43.24% 12.2% 36.8%

Upslanting palpebral
fissure

100% 89.3% 83.9%

Epicanthal folds 86.49% 17.5% 56.9%
Brushfield spot 0% - 3.2%
Flat nasal bridge 94.59% - -
Narrow, short palate 91.89% - -
Protruding of tongue 81.08% 19.2% 29.9%
Full cheeks 97.30% - -
Short, broad hands 91.89% 24.5% -
Clinodactyly 40.54% 19.2% 36.1%
Simian line 32.43% 36.8% 33.2%
Sandal gap 62.16% 33.3% 46.2%
Increased sole creases 67.57% - -
Hypotonia 70.27% 52.6% 76.3%
CHD 37.84% 49.3% 11.07%
GI anomalies 2.7% 22.7% 1.33%

Brushfield spot was not seen in any of the cases in our study and is comparable with
Wong V et al study at Hong-Kong University, where none of the DS patients had Brushfield spot
(16). This can be explained by high prevalence of dark eye in our study. Wallis (17) suggested
that there is a low prevalence of Brushfield spots in blue or light colored eyes that darkens with
age. A study by Kava et al (9) showed 3.25% Brushfield spot in DS.

In our study clinodactyly was seen in 40.54% cases, which is comparable with 36.1% of
Kava et al (9) study. Simian crease was seen in 32.43% cases, where as in Azman et al (15)and
Kava et al (9)study it was 36.8% and 33.2% respectively. In our study sandal gap was present in
62.16% cases and in Azman et al (15)and Kava et al (9) study it was 33.3% and 46.2%
respectively. Hypotonia was present in 70.27% our cases, which is comparable with 76.3% of
cases in Kava et al (9) study.All DS children in our study had global developmental delay. In our
study gastro intestinal anomaly (anal atresia) was seen in 1 (2.7%) DS child, which is
comparable with 1.33% of Kava et al (9) study.

In our study mean maternal age at conception was 26.6years. In a study by Azman et al
(15) mean maternal age at birth was 32.3years, in Irfan Ahmed et al (18) 29.8 years and in Kava
MP et al (9)26.8 years.Thirty (81.09%) mothers in our study were less than 30 years of age at the
time of conception and 7(18.91%) mothers were more than 30years of age. In Jyothi et al (14)
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study, 80.80% mothers were <30years and 19.20% were >30years at conception of children with
DS (see Table 4).

Table 4: Comparison of age of the mother at conception with other study

Age of the mother at
conception in years

Current study
(n=37)

Jyothi et al (14)
(n=865)

<20 5 (13.51%) 148 (17.11%)

21-25 16 (43.24%) 365 (42.19%)

26-30 9 (24.32%) 186 (21.5%)

31-35 6 (16.21%) 106 (12.26%)

36-40 1 (2.70%) 35 (4.05%)

>40 - 25 (2.89%)

In a study done by Suttur S. Malini et al (19) in south India, 75% of DS children were
born to younger mothers whose age ranged from 18-29years. One of the reasons for this may be
that Indian women get married and have children earlier when compared to western countries.

In our study, 35 (94.59%) fathers were less than 40years and 2 (5.41%) were more than
40years of age at conception. This is comparable with Jyothi et al (14) study where, 88.32%
fathers were less than 40years age at conception of DS children (see Table 5).

Table 5: Comparison of age of the father at conception with other study

Age of the father at
conception in years

Current study
(n=37)

Jyothi et al (14)
(n=865)

<20 - 9(1.04%)

21-25 3(8.11%) 134(15.49%)

26-30 11(29.73%) 304(35.140%)

31-35 10(27.03%) 154(17.81%)

36-40 11(29.73%) 163(18.84%)

>40 2(5.41%) 101(11.68%)

Harry Fisch et al (20) study showed there was no parental age influence on DS until the
age of 35years and older. Advanced paternal age combined with maternal age significantly
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influence the incidence of DS. A paternal age effect was seen in association maternal age of
35years and older, and it was most pronounced when maternal age was 40years and older.

Out of 37 DS children, 14 (37.84%) had CHD. Among 14 cases of CHD,
Ostiumsecundum atrial septal defect was most common type (28.57%), followed by TOF
(21.43%), ECD (14.29%), VSD (14.29%), PDA (14.29%) and ASD with VSD (7.14%). In a
similar study by Bhatia S et al (21) 44% DS children had CHD and most common CHDwas
ECD, which accounted for 31.7% and followed by VSD (27.2%), OS-ASD (13.6%), PDA
(9.1%), TOF (4.6%).

Among 37 children 6 (16.21%) had hypothyroidism. None of the cases had
hyperthyroidism. Prevalence of thyroid disorders varies between 3-54%. The variation in these
studies might be related to age variation among the study subjects and / or difference in the
diagnostic criteria. Hence thyroid function studies recommended at birth, at 6month and at 12
months of age followed by annually in all DS children (22). In a Somchit et al (23) retrospective
study of 295 DS children, thyroid function test was done in 263 cases. Thyroid disorders were
found in 30 cases (11.4%). Out of 30 cases, 27 cases were hypothyroidism and 3 cases were
thyrotoxicosis.

All children included in our study had cytogenetic confirmation of Down syndrome.
Cytogenetic profile of all 37 cases (100%) was trisomy 21. None of the cases had mosaics or
translocations. This is comparable with a study by Puri et al (24) where all 69 cases (100%) were
trisomy 21. ICMR multicentric studies on mental retardation at Lucknow (1981-1984), all 32
(100%) cases were trisomy 21. See Table 6.

Table 6: Comparison of Karyotyping study with other studies

Current
study

Puri
et al
(24)

ICMR
study
1984

Thomas
et al
(25)

Jyothi
et al
(14)

Krishnamu
rthy et al
(26)

Verma
IC et al
(27)

Sheth
et al
(28)

No. of cases 37 69 32 365 1001 113 645 382

Trisomy 21 100% 100
%

100% 86.5% 87.92
%

80.53% 93% 84.8%

Mosaics - - - 5.75% 7.69% 10.62% 2.6% 3.9%

Translocation - - - 7.67% 4.39% 8.85% 4.1% 8.9%

FISH was done in 14 cases and cytogenetic profiles of all 14 cases were trisomy21.Some
rare anomalies observed in our study were, acromelia of left hand in one child and vein of Galen
malformation with hydrocephalus in other child.
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LIMITATIONS OF THE STUDY
1. Number of cases were less, so general conclusion could not be derived.
2. Complete ophthalmic and hearing assessment was not possible in all cases and follow up was

not done.
CONCLUSION
 Most common clinical features were up slanting palpebral fissure, followed by full cheeks,

flat nasal bridge, narrow and short palate, short and broad hands, microcephaly, flat occiput,
epicanthic folds and protruded tongue.

 Majority of mothers were less than 30years of age at the time of conception.
 Ostiumsecundum atrial septal defect was most common type of CHD.
 Karyotyping of all Down syndrome cases were trisomy 21.
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