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Abstract 

Major birth defects represent a future challenge to both neonatologists and 
obstetricians as for prevention, diagnosis and management. We analyzed data 

from all livebirth infants born with major birth defects at King Fahd Hofuf Hos- 
pital, AL Hasa, Saudia Arabia, during the period from 1411 to 1413 H. Our ob- 
jectives were to determine: prevalence rate, patterns, geographic differences, asso- 

ciated maternal and infant risk factors, and the contribution of birth defects to 
mortality in our Newborn Unit. Out of 30,159 infants born alive during the 

study period, 687 (2.27%) had one or more major birth defects. Systems most 

commonly affected were the cardiac (20.8%). musculoskeletal (18.7%) and cen- 

tral nervous (18.3%) systems. We observed higher rates/1000 livebirths of life- 

threatening CNS and cardiac defects and diaphragmatic hernia in our infants than 

rates reported from other countries. Rate of birth defects/1000 livebirths in- 

creased from 0.7% in the birth-weight group = B 4000 g to 15.2% in the birth 
weight category < 1500 g. Mothers of infants with birth defects were compared 

with a control group of 1500 mothers for age, parity, history of previous abor- 
tion, and maternal disease. Diabetic mothers and those of infants with chromoso- 

ma1 anomalies had higher means of age and parity than the control mothers: 33.5 
years (5.2) 31.4 years (7.5). and 8.8 (3.8). 7.39 (3.8) for age and parity of diabetic 

and chromosomal anomalies respectively vs. 26.8 years (6.4) and 5.2 (3.7) in the 

controls, @ c 0.01). 66 infants with birth defects were infants of diabetic mothers, 

and diabetes was the only identified disease associated with major birth defects 

(9.6% and 3.8% of mothers in the study and control groups respectively were dia- 

betics, @ c 0.05). Out of the 687 infants with birth defects, 254 (36.97%) died; 

and birth defects were the commonest disease-specific cause of death in our New- 
born Unit throughout the 3 years of the study. 
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Introduction 

THE impact of major or serious birth 

defects on the fetus and newborn infant is 

great as they are now the leading cause of 

perinatai death both in developed [l] and 

developing [2] counrries including Sau- 

dia Arabia [3]. One basic approach to- 

ward understanding the naturt: of the 

problem in an infant with congenital de- 

fect is to identify the possible risk factors. 

Therefore, studies that provide epidemio- 

logical data reievant to birth defects are 

needed. These data may have important 

implications for prevention, clinical care 

and etiologis research. 

In this study, we present data on the 

prevalence and pattern of major birth de- 

fects ad King Fahd Hofuf Hospital (K. F. 

H. H.), Al Hasa region, Kingdom of Sau- 

dia Mat& b&ween 1411 Hand I413 H. 

Data were also analyzed to determine 

any infant or maternal factors associated 

with the defects, to study geographic dif- 

ferenccs, to evaluate !he contrlhution of 

t&h defects to mortaiity in our Neonatal 

Intensive Care Unit (NICU1, and to de- 

saii ,oikr related finding. 

Subjects and Methods 

King Fahd Ho&f Hospital is one of 

the big referal hospitals in Saudia Araha. 

with more than 9IKxY deiivcprics annually. 

approximakfy 10% of them are admitted 

to the ‘NICU (tabl,e I). In these three year 

retrwive study, we analyzed data from 

all live-born infants with major birth de- 

fects admitted to this hospital during the 

period from 1411 H to 1413 H. 

Major birth defects were defined as 

those affecting the infant’s survival or 

cause serious structural, cosmetic and/or 

functional handicap that require substan- 

tial surgical or tnedical care. The sources 

of the study were the infant and maternal 

medical tiles, and the records of the NICU 

and the obstetric department. The avaiia- 

ble data collected included: identifica- 

tion, demographic, clinical and diagnostic 

information on the infants as well as 

information on the mother’s prior illness 

and pregnancy history. The following 

cases were excluded from analysis: stili- 

births, premature infants ( c 37 weeks) 

with defects secondary to prematurity 

(patent ductus arteriosus, foramen ovale, 

undescended testicles and hydrocephalus 

following intravenricular hemorrahge), 

and infants with acquired hydrocrphalus 

e.g. associated with ventriculitis. 

Risk factors: Infants’ conditions that 

‘*t‘re corrrlated with brrth defects includ- 

ed: sex, birth weight and gestational age. 

To determine the relationship between de- 

fects and birth weight, infants were divid- 

ed into five weight groups (~1500 3, 

150 g to 1999 g, 2000 g to 24900 g, 

950 g to 3999 g, and = > 4000 g), and 

we determined the weight-specific birth 

defect rates by dividing the number of in- 

fants with defects, in each weight group, 
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by the total number of live births with the 

same weight group born during the study 

period. In addition, we calculated the rate 

ratios by dividing the rate of defects for 

infants in each weight category by that of 

infants weighing 2500 g to 3999 g. 

We also compared the rate of specific 

birth defects/1000 Livebirths in our place 

with that reported by two similar studies 

from Libya [4] and USA [S] to dtermine 

any geographic variation in the incidence 

and distribution of specific birth defects. 

Maternal factors that were analyzed 

included age, parity, previous abortion or 

stillbirth and maternal disease. The medi- 

cal files of 1500 mothers who gave birth 

to infants without birth defects during the 

study period were randomly selected and 

their data were compared with those of the 

study mothers. 

Stutistical unalysis: 

Statistical analysis was done with 

EPl-INFO version 5.01b [a. Data were 

evaluated for significance with the Stu- 

dent’s t test, Chi square, and Kruskal- 

Wallis test for non-homogenous variances 

as well as the Cornfield 95% confidence 

limits (CI) around the birth defect rates. 

p < 0.05 was considered statistically sig- 

nificant. 

Results 

Total deliveries and neontal admission 

at K. F. H. H., during the 3-year study 

period, are shown in table 1. Out of 

30.159 liveborn infants, 687 (2.27%) had 

one or more major birth defects. Of these 

infants, 354 (51.5%) were females, 18 

(2.6%) were non-Saudi, 10 (1.5%) were 

twins, 212 (30.9%) were preterm (c 37 

weeks), and 36 (5.2%) were outborn. The 

yearly prevalence of birth defects was al- 

most the same during the 3 years. The an- 

atomical distribution of birth defects is 

shown in Fig. 1. the commonest system 

affected was the cardiac (20.8%) followed 

by the musculoskeletal (18.7%) and 

centra1 nervous system (CNS) 18.3%). A 

total of 774 defects were detected in the 

687 infants. The incidence of these spe- 

cific birth defects is presented in table 2 

which also shows comparison of our inci- 

dences with those reported from Libya 

[4] and USA [S]. In our survey, we ob- 

served a higher incidence of cardiovascu- 

lar, CNS defects and diaphragmatic hernia, 

but lower incidence of cutaneous and 

musculoskeletal defects, hypospadius and 

congenitai hip dislocation. Ventricular 

septal defect was the commonest noncya- 

notic cardiac defect while transposition of 

great arteries was diagnosed in 7 infants 

with cyanotic cardiac lesions. However, 

17 infants in the latter group were refered 

and their specific diagnosis was not avail- 

able. Hypertrophic cardiomyopathy was 

detected in 16 infants of diabetic mothers 

(IDM) who had other associated 

anomalies. 

Hydrocephalus was the commonest 

CNS defect (50/140) followed by 
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Table (1): Deliveries at K.F.H.H., 1411 - 1413 H. 

Total Live Males (%) Preterm (%) Males (%) Stillbirths Outborn (%) 

Yt!ZX Births (%) 

1411 9782 4976 (50.9) 840 (8.6) 4976 (50.9j 123 (1.3) 26 (0.3) 

1412 10510 5427 (51.6) 927 (8.8) 5427 (5 1.6) 134 (1.3) 29 (0.3) 

1413 9867 5137 (52.1) 987 (10.0) 5137 (52.1) 142 (1.4) 45 (0.3) 

Total 30159 15540 (52) 2754 (9.2) 15540 (52) 399 (1.3) 100 (0.5) 

Out of the total LBS, 3543 (11.9 %) and 9974 (33.5 %) infants were admitted to the NICU and 

observation area respectively. 

microcephalus, encephalocele, and anencr- 

phaly. Karyotyping was the basis of diag- 

nosis in all the cases with Edward and 

Patau syndromes and in 28 cases with 

Down’s syndrome. Cases with suspected 

chromosomal anomalies were included in 

the miscelaneous group. All the 4 cases 

with icthyosis were of the severe type 

(Collodion baby). Hypospadius was of 

the anterior type in 10 cases, and was as- 

sociated with inguinal hernia in 2 cases 

and cryptorchidism in other 2 cases. 

Two out of the 6 cases with ambigui- 

ous genitalia were isolated and proved lat- 

er to have congenital hyperplasia, the oth- 

er 4 cases were associated with multiple 

defects. Diaphragmatic hernia was left 

& sided in 12 cases, and bilateral in one 

case, it was associated with malrotation in 

one case and with de Lange syndrome in 

another case. Esophageal atresia was as- 

sociated with communicating tracheae- 

sophageal fistula in all the 8 cases, anal 

atresia in two cases, and with multiple de- 

fects in one case. The 4 infants with 

Hirschsprung disease presented with ab- 

dominal distensi0.n and vomiting, and the 

diagnosis was confirmed by rectal biopsy. 

Clubfoot was isolated in 19 cases, and 

was associated with spina bifida and mul- 

tiple defects in 8 and 3 cases respectively. 

Hip dislocation was bilateral in 12 cases 

and was associated with arthrogryposis in 

2 infants. Arthrogryposis was associated 

with Edward syndrome in one case but 

the underlying’cause was not recorded in 

the rest of the cases. Choanal atresia was 

bilateral in all the 7 cases, associated with 

Down syndrome in one case and was 

present in one IDM. 

There was no significant difference in 

the overall distribution of defects regard- 

ing sex of the infants. Specific defects 

that occutred’ with higher frequency in 
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Table (2): Prevalence of Major Birth Defects at K.F.H.H.. 14411 - 1413 H; Comparison with 

Rates from Libya [4] and USA [S]. 

Place K.F.H.H. Libya U.S.A 

Population 30, 159 32.332 317, 499 

Overall Preva!ence 2.27 % 2.38% 3.6 % 

Defect 

No. % Rate/ % Rate/ % Rate/ 

of of 1000 of 1000 of 1000 

caus defect LBS,% defect LBS,% defect LB&% 

Caradiovascular : 161 

Acyanotic 107 

VSD 40 

Cardiomyopathy 16 

Cushion defect 9 

ASD 10 

Situs inversus 3 

Cyanotic: 54 

TGA 7 

TOF 4 

Dextrocardia 4 

C.N.S. : 142 

Hydrocephalus 38 

Mengingo ! hydrocephalus 12 

Microcephalus 38 

Encephalocele 19 

Anencephaly 18 

Meningomyelocele 17 i 

Chromosomal: 64 

Down 54 

Edward 8 

Patau 2 

20.8 8.7 12.05 

13.8 3.6 8.6k 

5.16 1.3 4.76 

2.06 0.5 ____ 

1.16 0.3 ____ 

1.29 0.3 ____ 

0.30 0.1 ____ 

6.97 1.8 3.58 

0.90 0.2 1.19 

0.51 0.1 -WI 

0.5 I 0.1 _ _ -_ 

18.3 4.x 5.26 

4.9 1.3 1.43 

1.51 0.4 __ _ ___ 

4.90 1.3 0.72 

2.45 0.6 0.24 

2.32 0.6 1.67 

1.55 3.4 1.19 

8.26 

6.97 

1.03 

0.25 

Cutaneous: 15 1.93 

Icthyosis 4 0.51 

Epidermolysis bulosa 3 0.38 

2.1 

1.8 

0.3 

0.1 

0.5 

0.1 

0.1 

3.15 ____- 

2.23 _ __ __ 

1.24 6.09 
____ -_--_ 

____ 0.94 
___- _____ 

___- _____ 

0.93 _____ 

0.31 1.29 
_____ 0.96 
____ _____ 

1.36 _____ 

0.37 2.07 
_I__ _____ 

0.18 1.64 

0.06 0.49 

0.43 0.55 

0.31 _____ 

10.52 2.72 ____ 

6.67 1.73 2.63 

1.43 0.37 _____ 

1.43 0.37 ____- 

10.05 2.59 

0.96 0.25 
_*___ _____ 

_____ 

_____ 

_____ 

_____ 
_____ 

2.18 
_ __ ___ 

0.34 
_____ 

_W___ 

___-- 

0.46 

0.35 
_____ 

_____ 

0.74 

_____ 

0.58 

0.17 

0.19 
______ 

____- 

0.94 
__--_ 

_____ 

_____ 

_____ 

_____ 
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Ear : 10 

Absent car 7 

Malformed ear 3 

Eye : 
Glaucoma 

Microphthalmos 

Cataract 

Cornea1 opacity 

25 

7 

5 

5 

4 

Urogenital tract: 

Hypospadius 

Cystic kidney 

Prune belly 

Ambiguous genitalia 

Hydronephrosis 

Renal agenesis 

PUV 

Gastroinleslinal : 
Cleft lip / palale 

Clef! palalr 

Cleft lip 

Diaph. hernia 

Esoph. atresia 

Intest. obstruction 

Malrotation 

Real atresia 

Duodenal atresia 

Jujcnal atresia 

Unknown 

Omphaiocele 

Anal abnormalities 

Hirschsprung 

Gastroschisis 
I 

58 

22 

10 

7 

6 

5 

2 

2 

11x 

24 

9 

5 

13 

8 

23 

4 

4 

2 

2 

II 

8 

8 

4 

4 

1.29 0.3 

0.90 0.2 

0.38 0.1 

3.22 0.Y 

0.90 0.2 

0.64 0.1 

0.64 0.1 

0.51 0.1 _ 

7.49 1.9 

2.84 0.7 

1.29 0.3 

O.YO ’ 0.2 

0.77 

0.64 

0.25 

0.25 

15.2 

3.10 

1.61 

0.64 

1.67 

1.03 

2.97 

0.5 I 

0.51 

0.25 

0.25 

1.42 

1.03 

1.03 

0.5 1 

0.5 1 

0.2 

0.2 

0.1 

0.1 

3.9 

0.X 

0.3 

0.2 

0.4 

0.2 

0.3 

0.1 

0.1 

0.1 

0.1 

0.3 

0.3 

0.3 

0.1 

0.1 

1.19 

0.59 

0.59 

0.31 

0.15 

0.15 

2.63 0.68 

0.00 0.00 

0.24 0.06 

0.96 0.12 

1.43 0.37 

9.57 2.47 

5.98 1.54 
----- ----- 

----- ----- 

-.--- ----- 

----- ----- 

___-- ----- 

0.24 0106 

10.28 

1.91 
----- 

----- 

0.72 

0.72 
----- 

----- 

----- 

----- 

----- 

-_--- 

0.48 

1.43 

0.24 
----- 

2.66 

0.50 
-___- 

----- 

0.18 

0.18 
----- 

----- 

-.--* 

----- 

---.- 

----- 

0.12 

0.37 

0.06 
----- 

““.“” 

_““__ 

““““” 

““““” 

““““” 

““““. 

“““.” ““““” 

““““_ ““““” 

“““.” ““““” 

0.65 0.23 
----- ----_ 

.--__ ----- 

8.06 2.89 

0.84 0.30 
--.-_ ----- 

----- ----- 

----- ----- 

0.76 0.27 
----- ----- 

----- ----- 

2.72 0.97 

1.35 0.48 
---.- ----- 

0.56 0.20 

0.61 0.22 
----- _-_-. 

----- ----_ 

---__ ----- 

----- __-_- 

----- ----- 

----- ----- 

0.64 0.23 

0.97 0.35 

0.45 0.16 
_---_ ---- 
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Musculoskelctal : 
Club feet 

Polydactyly 

Syndactyly 

Polysyndactyly 

Absent digits 

Phocomelia 

Hip dislocation 

Achondraplasia 

Arthrogryposis 

Genurecurvatum 

Osteogenesis impcrfecta 

Respiratory : 
Choanal atrssia 

Pulmonary hypolasia 

Diaph. laryngomalacia 

Laryngomalacia 

Miscelaneous : 

14s 

30 

3.3 

12 

3 

IS 

5 

13 

11 

8 

4 

3 

IX 

7 

3 

3 

2 

ix 

IX.7 

3.87 

4.26 

1.55 

(1.39 

1.93 

0.64 

I.67 

1.42 

1.03 

0.51 

0.39 

2.32 

0.90 

0.38 

0.38 

0.25 

2..;2 

4.x 

1.0 

1.1 

0.3 

0.1 

0.S 

0.2 

0.4 

0.3 

0.2 

0.1 

0.1 

0.6 

0.2 

0.1 

0.1 

0.1 

0.6 

34.45 

14.83 

5.98 

0.48 
-____ 

_____ 

_____ 

9.33 

0.96 
_-___ 

.____ 

0:4x 

1.67 

0.96 

0.48 
_---_ 

0.24 

2.15 

X.91 __V__ 

3.83 7.52 

1.54 6.42 
0.12 _____ 

-____ --e-V 

_____ _____ 

_____ _____ 

2.41 1.75 
0.25 -____ 

--___ _____ 

_ _ _ _ _ _ _ _ _ _ 

0.12 _____ 

0.43 ---- 

0.25 0.29 
0.12 ---__ 

_-___ --w-- 

0.06 _____ 

0.62 --_-_ 

____. 

2.70 

2.30 
___w_ 

_-e-w 

--_-_ 

---__ 

0.62 
-____ 

_____ 

--___ 

_____ 

_____ 

0.11 
_____ 

____* 

I____ 

-__-_ 

males included: cystic kidneys (lO/lt)), 

pulmonary hypoplasia (313) Treacher COI- 

lins syndrome (2/2) and clubfoot (21/30). 

Female preponderance was noted in osteo- 

genesis imperfecta (3!3), epidermolysis 

bullosa (3/3), Patau syndrome (2/2), 

glaucoma (6/7) absent ears-(6,7), and ic- 

thyosis (3/4). 

Table 3 shows the rates of major birth 

defects in different birth wright categories 

and Fig. 2 summarizes these rates. The 

rate of defects / 1000 LBs increased from 

0.79% in the weight.group = >4000 g to 

15.2% in ihe weight group c 1500 g. The 

incidence of the following defects was 

higher in the low birth weight (c 2500 g) 

group than in the weight category > 2500 

g: Patau (2/2), anophthalmia (2/2), phoco- 

melia (5/5), Edward‘s (6/Q icthyosis (3/ 

4), absent ears (5/7), omphalocele (5/X), 

esophageal atresia (S/8), arthrogryposis 

(6/8), achondroplasia (6/l l), cyanotic 

heart defects (30/54), Down’s (28/54), mi- 

crophthalmia (3/S), and intestinal obstruc- 

tion (15/24). However, defects that were 

observed to occur more frequently in the 

weight category 2500 g- 3999 g included: 

cushion defect (9/9), VSD (33/40), poly- 

dactyly (27/33), hydrocephaluz wrth/ 

without meningocele (39/50), cleft lip/ 
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palate (21/24), and hip dislocation (lo/ 

13). iiypertrophic cardiomyopathy way 

the only defect that occurred with higher 

incidence in the weight group = > 4000 

(12/16). The exact gestational age was re- 

corded only for premature (c 37 weeks) 

infants (212 infants, 30.9%). Further data 

OR gestational age have not been collected 

consistently among livebirths and infants 

admitted to the observation area therefore, 

we could not determine rates of birth de- 

fects according to gestational age. Howev- 

er, the number of infants with birth de- 

fects in the gestational age groups c 31 

wk, 31-33 wk, 34-36 wk were 49, 129 in- 

fants respectively. There were only 4 in- 

fants recorded as postmature. 

The means of mothers’ age in the 

study and control groups were 27.2 years 

(SD 6.9) and 26.8 years (SD 6.4) respec- 

tively @ = > 0.05). Likewise, there was 

no significant difference in mothers’ age 

between the 2 groups when mothers were 

divided into age categories. On the other 

hand, the mean age of diabetic mothers in 

the study group was significantly higher 

than that in the diabetics of control group 

(33.5 years (SD 5.2) vs 30.7 (SD 5.9), @ 

= > 0.010). The mean age of the mothers 

of infants with chromosomai anomalies 

was‘also higher than that of the controls 

(31.4 years (SD 7.5) vs 26.8 years (SD 

6.4), (p = > 0.01). We found no statisti- 

cally significant difference as for parity 

and history of previous abortion between 

mothers in the study group and their con- 

trols (mean (SD): 5.3 (3.7) vs (5.2 (3.7), 

0, = > 0.56; 0.59 (1.1) vs 0.49 (l.O), (p 

= > 0.27, for parity and previous abortion 

in the study and control groups respec- 

tively). The same insignificant differenc- 

es were found when mothers in both 

groups were divided into groups accord- 

ing to number of parity and previous 

abortion. However. when diabetic mothers 

in both groups were compared, there was a 

Table (3): Rates of Major Birth Defects by Birth Weight, K.F.H.H. 1411 - 1413 H. 

Weight, g No. of infants No. of Live Rate of birth Rate Ratm (9X 

with birth Births defects / 1000 Contidcncc intcrvai) 

defects Live Births, % 

< 1500 51 

1500 - 1999 76 

2000 - 2499 88 

2500 - 3999 433 

=>4000 39 

335 15.2 8.00 (5.80, 11.02) 

684 11.1 5.84(4.49, 7.59) 

1437 6.12 3.22 (2.53, 4.10) 

22763 1.90 1.0 (reference) 

4940 0.79 0.84 (0.74, 0.94) 
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Chrom CHD 

Fig. (I): Overall incidence of major birth defects, K. F. H. Ha, 1411-1413. 
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2.3 
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18.7 

AHD = acyanotic heart disease; CHD = cyanotic heart disease; Chrom = chromosomal 

CNS = central nervous system; GIT = gastrointestinal; UC = urogenital; 

Mics = miscellaneous; mskel = musuloskeletal; resp = respirtory. 

<lSOO 1500 
1999 

2000 2500 
2499 3999 

Birth weight, g 

r4000 total 

Fig. (2): Rates of major birth defecls hy birth wright, K. F. H. H, 141 l-1431. Lines al lops of 

bars represent the YS% confidence interval around the rate. 
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Fig. (3): Comparison of maternal diseases hrtween study and controls. 
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Fig. (4); Cause specific mortality rate. NICU, K. F. H. H, ~411-1413. 

Defects = major hirthdcfecb, HMD = hyaline memhranc disease. EPM = rxtrcmypufnr- 

alurity (<IOW g), MAS = mrcomum aspirationn syndrome. 
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gastroschisis, TGA, pulmonary hypopla- 

sia, Edward and Patau syndoromes, renal 

agenesis, Arnold Chirari malformation, 

prune belly, and osteogenesis imperfecta. 

Birth weight appeared to be a determining 

factor in increasing mortality. The percent- 

ages of infants who died for the weight 

group < 15pO g, 1500-1999 g, 2000-2499 

g, 2500-3999 g, and = > 4000 g were 

80.4%, 50.0% 48.9%, 25.4%, and 30.8% 

respectively. Likewise, and percentages of 

infants who deceased in the gestational 

age categories ~30 wk, 31-34 wk,a nd 34- 

36 wk were 79.6%, 47.1% and 44.2% re- 

spectively. 17 (27.3%) of the IDMs died, 

out of these, 6 with CNS defects, and 6 

with heart defects. 

Major birth defects represented the 

commonest cause of death in the NICU of 

K. F. H. H. during the study period 

(25.9%), followed by hyaline membrane 

disease (24.4%), and sepsis (23.5%) (Fig. 

4). This contribution of birth defects to 

mortality remained unchanged throughout 

the 3 years of the study. 

Finally, the mean duration of NlCU 

stay for all infants with birth defects was 

12.44 days (SD 1X61), the iongest dura- 

tion was for IDMs with cardiomyopathy 

(36.2 days, SD 20.68), and infants with 

intestinal obstruction (36.11 days, SD 

20.4), followed by hydrocephalic infants 

(3 1.25 days, SD 24.65). 

Discussion 

As the problems of prematurity and in- 

trauterine growth retardation are becoming 

less serious by advances made in perina- 

tology, major birth defects will become 

the future challenge to the pediatricians 

and obstetricians as for diagnosis, man- 

agement and prevention. The fust step in 

defeating this challenge is to define the 

magnitude and nature of the problem in 

the locality. In the present study, only ma- 

jor and easily identified birth defects were 

included, the information was ascertained 

from different sources, and a big number 

of the infants born during the study peri- 

od were admitted to the NlCU and obser- 

vation area, and examined thoroughly. We 

believe, therefore, that there is a complete 

identification of the cases with major de- 

fects presenting at birth. 

The incidrnct: rate (2.27%) of major 

birth defects found in this study is reia- 

tively high considering thar stillbirths, 

known to have higher frequency of seri- 

ous defects, were not included and that 

only defects manifesting at birth were 

studied The rate of recugnized major birth 

defects doubles at one year of age with 

the inclusion of defects that may not ht: 

evident in the neonatal period such as 

those involving the heart, kidneys or 

hrain [A. We oh&ed a higher incidence 

of serious or life-threatening malforma- 

tions, in our place such as cardiovascular, 

CNS, diaphragmatic hernia and intestinal 

obstruction than that reported for Libya 

and USA (table 2). In addition, Wiswell 

and collegues [S] in their 17-year 
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retrospective survey on an American pop- 

luaiton of both livebirth and stillbirth in- 

fants found incidence rates of 0.36, 0.15, 

0.48 and 0.69/1000 infants for anencepha- 

ly, encephalocele, hydrocephalus, and spi- 

na bifida respectively. These investigators 

and some others [It?-191 have also ob- 

served a declining incidence of these neu- 

ral tube defects. In the present survey, that 

excluded stillbirths, we found approxi- 

mately double these rates for-all the four 

defects (table 2) and there was no change 

in their incidences in the 3 years of the 

study. An important management implica- 

tion, based on the high prevalence and 

death rates of serious heart defects found 

in this study, is the urgent need for cardi- 

ac surgery facilities in Al Hasa region. 

On the other hand, the lower incidence 

of some other defects such as congenital 

hip dislocation and coarctation of the aor- 

ta in our study may be due to geographic 

differences, underdiagnosis, or due to de- 

tection bias as an inherent limitation of a 

retrospective study. However, we under- 

took a one-month pilot study as a part of 

The Saudi Arabian Registry for Congeni- 

tal Anomalies (SARCA) study, and out 

of the 757 infants born in that month and 

screened carefully for birth defects no sin- 

gle case of hip dislocation or coarctation 

was identified. Therefore, the possibility 

of detection bias in our study, although it 

can not be excluded completely for 

asymptomatic defects such 3s hip disloca- 

tion, is unlikely for severe and ohvious 

defects such as cardiovascular and CNS 

anomalies. 

We found no significant sex ratio in 

the majority of our infants with birth de- 

fects and, with the exception of clubfoot, 

all other defects that showed sex differ- 

ence were small in number. Sex differenc- 

es among infants with certain birth defects 

have been found by some investigators 

such as female preponderance in neural 

tube defects [a, chromosomal abnormali- 

ties and hip dislocation 141. This is in 

contrast to our finding and the findings of 

other investigators [PI. 

The high frequency of birth defects 

among LBW infants (~2500 g) was re- 

ported before by several investigators 

[lo-111. Our data are consistent with 

this finding. We have also shown that 

the rate of birth defects increases greatly 

with decreased birth weight, where ap- 

proximately 15% of infants weighing less 

than 1500 g at birth had major birth de- 

fects compared with 1.9% of infants 

weighing 2500-3999 g at birth. This find- 

ing has previously been shown by Mili 

and coworkers [S] in a similar retrospec- 

tive study from USA. 

In addition, population-based studies 

conducted in the United Kingdom [12- 

131 have found that 10% to 20% of still- 

birth and livebirth infants weighing less 

than 200/ g at birth had birth defects. In 

the present study, 7.7% (212/2754), and 

12.5% (127/1019) of premature and 



88 Mamdouh Y. M. Refat, et al. 

livebirth infants weighing < 2000 g re- 

sprctivrly had major birth defects (tables 

1 and 3). Two mechanisms have been 

postulated to explain the association be- 

tween LBW and birth defects: (1) birth 

defects can predispose infants to LBW if 

they lead to intrauterine growth rrtarda- 

tion (IUGR), preterm delivery or both and 

(2) LBW and birth defects may coexist 

because of common underlying factors 

1% 14. 

Our finding of the association betwtzen 

LBW and birth defects support the recom- 

mendations of Mili and associates [S] to 

target medical recor& of LBW infants in 

order to improve the overall ascertainment 

of birth defects in the population and that 

prevention strategies should include the 

complex etiology of LBW and pre\fc-nt 

risk factors that inflrunce the occ~~rrznce 

of birth defects. 

mothers’ age, parity, and history of previ- 

ous abortion brtwecn the study and con- 

trol mothers: This may be explained be 

the heterogeneous etiology of birth de- 

fects, small sample size of both groups, 

and/or the relatively high mean overall 

parity rate in the. general popuIation of 

Hofuf (means of parity were 5.3 and 5.2 

for the study and control mothers resprc- 

tively). It is known that the risk of tri- 

somy 21 due to m&tic nondisjunction 

increases sharply with maternal age [to]. 

On the other hand, our finding of in- 

creased age of diabetic mothers in the 

study group might be related to prolonged 

duration of diabetes and consequent in- 

creased frequency of birth defects among 

their infants. However, neonatal morbidi- 

ty indices among IDMs are still related to 

the severity of maternal diabetes rather 

than to other factors such as maternal age 

or ohrsity [21]. 

Older maternal age (>35 years), grand Inspite of the dramatic fall of the 

multiparity (> 4 pregnancies) and previ- stillbirth rate and overall prrinatal mortal- 

ous pregnancy loss have been described to ity in IDMs over the past 4 decades, the 

be associated with adverse pregnancy and incidence of congenital defects is virtually 

neonatal outcome including higher fre- unchanged [22]. Nowadays, these mal- 

quency of some birth defects 14, 15-11. formations account for approximately 50% 

Further, changing maternal age and de- of the total mortality rate for IDMs [23, 

creased parity are among the factors that 2-t]. In the present study, diabetes mrllit- 

led to the recent decline in the incidence us was the only maternal disease identi- 

of neural tube defects in different areas of tied to be associated with birth defects in- 

the world [l&19]. However, with the spite of the high percentage of maternal 

exception of diabetic mothers and mothers diseases in both the study and control 

of infants with chromosomal abnormali- groups (fig. 3). The most common birth 

ties,we found no signiticant differences in defects reported among IDMs art: sacral 
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agenesis, neural tube defects, and congeni- 

tal heart defect [24]. The latter defects 

were the commonest in our IDMs, and hy- 

pertrophic cardiomyopathy was the com- 

monest specific defect recorded (18.2%), 

althouh it was associated with other de- 

fects such as polydactyly, clubfoot, and 

meningomy~~locele. This condition is con- 

sidered unique to macrosomic IDMs, and 

it occurs in approximately one third of 

cases. It is thought to bt: a manifestation 

of septal hypertrophy as a consequence of 

fetal hyperinsulinism [24]. Although 

only one case with this condition died he- 

cause of heart failure, yet it was the com- 

monest cause of prolonged hospitalization 

among all other defects. Well designed 

prospective studies are needed in AL Hasa 

region to ascertain the incidence of birth 

defects in IDMs and to examine the rela- 

tionship between birth defects and risk 

factors in diabetic mothers such as meta- 

bolic control and the presence of micro- 

vascular diseases. 

Major birth defects occupied the first 

place among all causes of neonatal mortal- 

ity in the NICU of K. F. H. H. during the 

3 years of the study. The factors that may 

have contributed to this high mortality in 

our infants with birth defects included: 

low birth weight and prematurity, the 

high rate of sepsis in our NICU during 

the study period, the seriousness of the 

defects themselves, and / or combination 

of all. Mortality data from USA [25] in- 

dicate that the contribution of hir!h de- 

fects to infant mortality is relatively high 

among LBW (< 2500 g) infants. The pro- 

portional mortality due to birth defects 

was 30% to 50% among those weighing 

1500 g to 2499 g, compared with 20% to 

30% among those weighing 2500 g or 

more We have similar data for LBW and 

preterm infants. On the other hand, 57 

(22.4%) out of the 2.54 infants who died 

had sepsis, hut it was not recorded wheth- 

er or not sepsis was responsible for their 

death. We have shown that serious or life- 

threatening birth defects were frequent in 

our infants than in infants from Libya and 

USA (table 2); and our mortality rate was 

approximately five times that reported 

from Libya (7.5%). Further, in areas 

where sepsis rate is lower, and the proh- 

lems of prematurity and IUGR were de- 

feated, birth defects are now the common- 

est cause of infant mortality [l-J). We, 

therefore, believe that although sepsis and 

LBW were adding factors yet the serious- 

nes of birth defects was the primary fac- 

tor behind our excess mortality due to 

birth defects. Further, with the use of sur- 

factant and control of sepsis that started 

this year in K. F. H. H., it is expected that 

mortality due to hyaline membrane disease 

and sepsis will be lower while that caused 

by major birth defects will remain un- 

changed. Every effort, therefore, should 

be made to prevent the high incidence of 

serious birth defects among infants of Al 

Hasa region, and to reciuce the excess mor- 

tality caused hy these defects. This should 
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include: improving clinical care, intense 

rtiologic research, and health education of 

the community. 

In summary, there is a high rate of se- 

rious birth defects in Hofuf area, and this 

has contributed significantly to excess 

mortality among newborn infants at K. F. 

H. H. Special attention should be made to 

identify and prevent underlying risk fac- 

tors such as teratogens, and to manage 

curable defects such as heart anomalies, in 

order to reduce the excessively high mor- 

tality rate in this community. The rate of 

birth defects increases in the low-birth- 

weight infants, and birth defects preven- 

tion strategies should include better iden- 

tification of the complex etiology of low 

birth weight. Maternal diabetes is a po- 

tential risk factor that increased the fre- 

quency of birth defects in the area, and 

there is a need to undertake further #studies 

to evaluate the influence of maternal meta- 

bolic control and microvascular disease on 

the occurrence of birth defects in infants 

of diabetic mothers. 

Finally, based on the findings of this 

retrospective analysis, we plan to partici- 

pate in the prospective study of Saudi 

Arabian Registry For Congenital 

Anomalies (SARCA) that aim at study- 

ing epidemiology of congenital anomalies 

in the kingdom and establish a national 

registry for these anomalies. 
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