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CONGENITAL MALFORMATIONS AMONG LIVE
BIRTHS AT ARVAND HOSPITAL, AHWAZ,

IRAN - A PROSPECTIVE STUDY
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ABSTRACT
Objective: The aim of the study was to determine the profile of congenital malformations (CM)
among live births at Arvand hospital, in Ahwaz city.
Methodology: In this prospective study all of the neonates born at Arvand hospital in Ahwaz from
2004 to 2006 were registered. Stillbirths and those who died in a few hours after birth were
excluded and finally 4660 newborns were enrolled.
Results: Of the 4660 live births 94 (20.2/1000) had at least a CM. The predominant systems
involved were musculoskeletal (7.9/1000), followed by genitourinary (7.1/1000), central nervous
(2.4 /1000), digestive (1.1/1000) and chromosomal anomalies (0.9/1000).
Conclusions: Although the frequency of malformations in the study was approximately similar to
other investigations, if we include abortions, stillbirths and if we used screening tests and
genetic studies, this rate was more than 20.1/1000.
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INTRODUCTION

Congenital malformations (CM) are struc-
tural defects of prenatal origin that result from
defective embryogenesis or an intrinsic abnor-

mality in the development process. They are
found in approximately 3% of newborns.1 Con-
genital anomalies are a common cause of medi-
cal intervention, long-term illness and death.2

Despite the advances in the etiology and
pathogenesis of CM, even in the USA, the in-
fant mortality from major congenital malfor-
mations is about 22%.3 The pattern and preva-
lence of congenital anomalies may vary over-
time or with geographical location, thereby
reflecting a complex interaction of known and
unknown genetic and environmental factors
including socio-cultural, racial and ethnic vari-
ables.4 The causes of congenital malformations
are varied and few studies have evaluated the
etiology of malformation in newborns.5 The
largest number (86%) of congenital malforma-
tions are isolated and most isolated malforma-
tions are believed to be the consequence of
multi-factorial inheritance.2

Surveys on congenital malformations in Iran
have been carried out in Tehran,6 Mashhad7

and Gorgan,8 cities in the Central, Eastern and
Northern areas. But, a similar study has not
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been conducted among newborns in Ahwaz,
a city with different ethnic groups located in
the Southwestern of Iran. The purpose of the
present study was to provide the profile of
congenital malformation in this area of Iran.

METHODOLOGY

This was a prospective study which involved
all babies born at Arvand hospital in Ahwaz
city during three years (from April 2003 to
December 2006). Arvand hospital is one of the
hospitals in this city with about 1/300/000
population. All the population was Muslims
and the majority of them were Arabs. The con-
sanguinity rate is high because marriage be-
tween first cousins was common. All of live
newborns delivered in this hospital during the
study period were examined and screened for
congenital malformations only by the author.
The charts of newborns with congenital mal-
formations were extracted. Variables recorded
included demographic data: the date of birth,
sex, ethnicity and maternal age as well as
weight, length, head circumference and Agar
scores. Ethnicity was classified in 2 groups:
Arab and Fars.

The diagnosis of a congenital abnormality
was based on clinical examinations or prena-
tal ultrasonographic data confirmed over a few
weeks after birth. Further appropriate investi-
gations such as radiography, ultrasonography,
echocardiography, chromosomal analysis
helped in making an accurate diagnosis. All
congenital malformations suspected during the
first week of life, but whose evaluations were
complete subsequently were included. The
abnormalities were divided into Genitourinary,
Musculoskeletal, Central nervous system, Gas-
trointestinal, Cardiovascular, Pulmonary sys-
tems and miscellaneous disorders. Newborns
with transient abnormalities such as   minimal
foot deformity and hyrdocele were excluded.
For each case, a detailed antenatal history in-
cluding history of exposure to teratogens and
family history, including the level of consan-
guinity, were obtained by reviewing the
maternal and labor ward records and by
interviewing the parents.

RESULTS

Over the three years period, 4660 babies were
born at Arvand hospital: 2427 males and 2233
females. Forty six mothers gave birth to twins,
two  triplets and one quadruple. There were
2415 (51.8%) Arabs and 2245(48.2%) Farses.
The number of babies with congenital malfor-
mations diagnosed at birth or within the first
week of life was 94(2.02%), 58 males and 36
females (Table-I).

The male to female ratio in malformed
newborns was 1.6. The rate of congenital
abnormality was different between males and
females (2.38% and 1.61 %, respectively). One
hundred and forty (6%) boys had mild to
severe hydrocele, 84 (3.46%) boys had unde-
scended testis and 92(2%) babies from both
sexes who had minimal foot deformity were
excluded. Eighty-three of the 94 newborns
(88.3%) were full-term, whereas 11(11.7%)
were pre-terms. The maternal age of mal-
formed newborns were younger than 20 years
in 5(5.3%) cases, 21-25 years 28(29.8%), 26-30
years 54(57.4%) and older than 30 years 7
(7.5%).

Of the 94 patients 56 were Arabs, 38 were
Farses. Consanguinity was considered in 85%
and 50% of the parents of newborns in Arab
and Fars, respectively. The frequency of CM
in Arab and Fars was 2.3% and 1.7%,
respectively.

Table-II shows systemic distribution and the
frequency of congenital malformations. Mus-
culoskeletal system was the most affected, in-
volving 37(39.3%) of 94 patients. Among this
group, the most frequent anomalies were club
foot, congenital dislocation of hip (CDH), poly-
dactyly, syndactyly and oligodactyly. The geni-
tourinary system was second in frequency, in-
volving 33 (35.1%) out of 94. Among this group

Table-I: Congenital malformations:
Frequency and sex distribution

 Total live Malformed Percentage
   births   newborns

Males 2427 58 2.38
Females 2233 36 1.61

Total births 4660 94 2.02
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the most frequent lesions were hypospadias,
hyronephrosis and epispadias.

The central nervous system (CNS) came third
in frequency, involving 11 (11.7%) of the pa-
tients. Meningomyelocele or meningocele, mi-
crocephaly followed by anencephaly were the
most prominent CNS lesions. Anomalies of the
gastrointestinal tract were the next highest
group, involving 5 (5.3%) out of 94 patients.
In this group imperforated anus, cleft lip and
cleft palate were the most prominent lesions.
Chromosomal anomalies were found in 4
(4.3%) patients, all of them had Down’s syn-
drome. Congenital heart defect was diagnosed

in 3 (3.2%) patients. Unilateral pulmonary
hypoplasia was considered in a male newborn
(1.1%).

DISCUSSION

In the present study, the overall frequency
of congenital malformations in the newborns
was 20.2/1000. This study was similar to
Mashhad, located in the North-East of Iran.7

Their frequency of major congenital malforma-
tions in the study was 18/1000 which is close
to our findings. But, a lower frequency was
reported from Arak,8 located in the center of
our country. There are other reports from
Iran,6,9 other Islamic countries in the Middle
East and other parts of the world representing
different frequency of congenital malforma-
tions.10 Although we got nearly the same re-
sult as reported in other studies but, if we in-
clude abortions, stillbirths and if we used
screening tests and genetic studies, the fre-
quency of CM would be more than this rate.

Table-III shows the frequency of congenital
malformations in live newborns from different
parts of Iran and other countries. The common-
est system involved in the present study was
the musculoskeletal which is in conformity
with the study reported from Tehran.9 But, it
is much higher than the other previous reports

Congenital malformations

Table-II: Congenital malformations (CM) among
4660 live birth newborns by system involved

Malformation/system No. of CM (%) Rate/1000
   births

Musculoskeletal 37(39.3 ) 7.9
   system
Clubfoot 15 3.2
Congenital 15 3.2
  dislocation of hip
Polydactyly 4 0.9
Syndactyly 2 0.4
Oligodactyly 1 0.2
Genitourinary system 33(35.1) 7.1
Hypospadias 23 4.9
Hyronephrosis 5 1.1
Epispadias 3 0.7
Polycystic 1 0.2
  kidney disease
Microphallus 1 0.2
Central nervous 11 (11.7) 2.4
  system
Meningocele/ 5 1.1
  meningomeylcele
Microcephaly 5 1.1
Anencephaly 1 0.2
Digestive system 5(5.3) 1.1
Imperforated anus 3 0.7
Cleft lip/ cleft palate 2 0.4
Chromosomal 4(4.3) 0.9
   anomalies
Down’s syndrome 4 0.9
Cardiovascular 3(3.2) 0.6
   system
Acyanotic 3 0.6
   heart disease
Respiratory tract 1(1.1) 0.2
Pulmonary 1 0.2
   hypoplasia

Total 94 (100%)  20.2 /1000

Table-III: Frequency of congenital (CA) in Ahwaz,
other regions of Iran and selected countries

Location / reference         Rate of CA
per 1000 live births

Libya, Benghazi  (14) 70
Iran, Tehran (9) 35
The USA, Atlanta (15) 31
Bahrain (12) 27
Oman (17) 24.6
Afghanestan, Kabul(21) 24
Saudi Arabia (22) 22.7
Spain (11) 20.3
UAE , Abu Dhabi (23) 16.6
Singapore(20) 15.1
Malaysa,Perak (24) 14.3
India, Maharashtra (10) 10.8
Iran, Arak (8) 10.4
UK, in five British regions (25) 8.2
Ahvaz, Iran (present study) 20.2
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from other parts of the world10-12 (Table-IV).
However, some workers have reported CNS
defects as highest13,14 while one study has re-
ported highest frequency of gastrointestinal
malformations.15 In the present study the fre-
quency of neural tube defects was 1.1 /1000.
This compares favorably with the studies from
other part of Iran,8,9 but lower than Britain.12

The frequency of genitourinary system anoma-
lies, including hypospadias (4.9/1000) was
much more than the studies reported from In-
dia,10 but in conformity with the study con-
ducted in Tehran.9 In our series, the frequency
of chromosomal anomalies was 0.9/1000
which was comparable to the reports from
Iran9 and Egypt,13 but it was higher than In-
dia.10 The frequency of Down’s syndrome rang-
ing from 0.6 to 2/1000,11,16,17 the highest fre-
quency being reported from Oman. In contrast
to the Oman study, the maternal age of most
newborns (92.6%) in our series was younger
than 30 years. In the present series, like some
of the earlier studies we could observe sex pre-
dilection among babies with club foot and
CDH (M:F was 4:1 and 7:8, respectively).
Heridofamilial and consanguineous marriages
are reported to play a major role in the occur-
rence of congenital malformations.2 In the
present study like Kuwait and the United Arab
Emirates most of the malformed babies had
been born out of consanguineous marriages.18,19

Most of the major malformations in our study

could be prevented by using methods of preg-
nancy screening for neural tube defects, screen-
ing of older mother for Down’s syndrome, as-
sessing family history and prenatal diagnosis.
In our region there are no well-accepted pre-
ventive measures despite the high risk of re-
currence of CM, which indicates the strong
need for comprehensive preventive measures
for congenital anomalies in this region. There
have been some efforts to address this issue,
such as maternal care during pregnancy and
educational programs on congenital malforma-
tions and the consequences of consanguineous
marriages.

CONCLUSION

Although the frequency of malformations in
the study was approximately similar to other
investigations, if we include abortions, still-
births and if we use screening tests and genetic
studies, this rate was more than 20.1/1000.
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