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ABSTRACT A total of 3000 consecutive neonates delivered in a maternity hospital in Giza, Egypt, were subjected to full clinical and genetic evaluation. Social data included parental consanguinity and social class. The prevalence of malformations in the 3000 hospital live births and stillbirths was 3.17%. Malformed neonates (95) were classified into 13 groups according to the system affected using World Health Organization classification of congenital malformations. The most common anomalies were: central nervous system (29.5%), musculoskeletal system (20.0%) and genetic syndromes (13.7%). Parental consanguinity was found in 31.79% of all cases and in 55.0% of malformed cases, thus illustrating the deleterious effects of consanguinity. 
Etude épidémiologique génétique des malformations à la naissance en Egypte 
RESUME Un nombre total de 3000 naissances consécutives ayant eu lieu dans une maternité à Giza (Egypte) ont fait l'objet une évaluation clinique et génétique complète. Les données sociales comprenaient la consanguinité des parents et la classe sociale. La prévalence des malformations chez les 3000 enfants nés vivants ou mort-nés à la maternité était de 3,17%. Les nouveau-nés ayant des malformations (95) ont été classés en 13 groupes en fonction du système affecté en utilisant la classification des malformations congénitales de l'Organisation mondiale de la Santé. Les anomalies les plus courantes étaient les malformations congénitales du système nerveux central (29,5%), celles du système ostéo-articulaire et des muscles (20,0%) et les syndromes génétiques (13,7%). La consanguinité des parents a été décelée dans 31,79% de tous les cas étudiés et dans 55,0% des cas de malformations, ce qui démontre les effets délétères de la consanguinité. 
Introduction 
Congenital malformations have been known and recognized for centuries. It is a stimulating problem for research study because of the high frequency of their occurrence and the devastating effect they may have on the individual and his/her family. Considerable variation in frequency in different populations has been reported, from as low as 1.07% in Japan [1] to as high as 4.3% in Taiwan [2]. This wide variability could be due to the different methodologies used in the different studies. In Egypt, the following results have been reported: 1.16% in Alexandria El-Shatby Hospital [3], 1.58% in Ain Shams University Hospital [4], 2.3% in Mansoura [5], 2.4% in Alexandria [6] and 1.3% in Mansoura and Ain Shams [7]. 
The primary objective of this study was to determine the prevalence of congenital malformations in neonates in Boulak El-Dakrour Hospital over a period of 2 years, and to classify the etiologies of malformations in neonates, whether of genetic or environmental origin, in order to allow proper genetic counselling, early management and rehabilitation. 
Subjects and methods 
The study included 3000 consecutive neonates delivered in Boulak El-Dakrour Hospital in Giza during the 2-year period, January 1991-April 1993. This hospital serves both urban and rural areas and was therefore chosen as an example of an average public health maternity hospital. Of 2925 deliveries, 3000 neonates were delivered i.e. 2851 singletons, 73 sets of twins and one set of triplets. Of the 3000 neonates, 39 were stillbirths and 18 died within the first 5 days of delivery. All the neonates were full term. They were examined at birth to identify major and minor congenital defects. Photographs, radiographs, necropsy reports and chromosomal studies were included when recommended. For each case with a congenital defect, the next non-malformed infant of the same sex born in the same hospital was selected as a control. Cases with genetic syndromes were diagnosed by review of Mendelian inheritance in man [8] and the London dysmorphology database [9]. Malformations were classified into systems according to World Health Organization (WHO) recommendations [10]. Every neonate was given a complete clinical examination. A sheet was completed for every neonate and control, including clinical, genetic and anthropological examination. Social data were obtained from the parents of the neonate, including educational level and occupation of the father and mother, parental consanguinity, number of children in the family and obstetric history. Anthropometric measurements were made according to the international biological programme [11]. They will be the subject of another report. 
Results 
The prevalence of congenital malformations in the 3000 hospital live births and stillbirths was 3.17% (31.67/1000 total births). The congenitally malformed neonates (95) were diagnosed and classified into 13 groups according to the affected system using WHO classification. The percentage was calculated from the total malformed number (95) and the per thousand figure from the total sample number (3000). Results were categorized as follows: 
· central nervous system anomalies, 28 cases (29.5%, 9.33/1000) 
· musculoskeletal anomalies, 19 cases (20.0%, 6.33/1000) 
· genetic syndromes, 13 cases (13.7%, 4.33/1000) 
· genital system anomalies, 8 cases (8.4%, 2.66/1000) 
· miscellaneous, 6 cases (6.3%, 2/1000) 
· cleft lip and/or cleft palate, 5 cases (5.3%, 1.66/1000) 
· chromosomal aberrations, 4 cases (4.2%, 1.33/1000) 
· more than one defect, 4 cases (4.2%, 1.33/1000) 
· congenital heart disease, 3 cases (3.2%, 1/1000) 
· ear, face and neck anomalies, 2 cases (2.1%, 0.66/1000) 
· conjoined twins, 1 case (1.1%, 0.33/1000) 
· gastrointestinal anomalies, 1 case (1.1%, 0.33/1000) 
· urinary tract anomalies, 1 case (1.1%, 0.33/1000). 
The frequency and distribution of the 95 birth defects are shown in Table 1. The commonest detected anomalies were those of the central nervous system (29.5%). Of the 95 affected neonates, 67 (70.53%) were live born and 28 (29.47%) were stillborn. Fourteen (14.74%) of the malformed infants died neonatally. Twinning was seen in 4 (4.21%) of the 95 cases. Eight cases (8.42%) had a history of affected relatives of the same or different condition. Single gene defects were responsible for 47 cases (49.5%), 44 cases (46.3%) were multifactorial in origin and 4 cases (4.2%) had chromosomal aberrations. Other important epidemiological results are shown in Tables 2 and 3. The data in the tables are explained in the discussion. 
Discussion 
In the present study, the prevalence of congenital malformations among 3000 hospital live births and stillbirths was 3.17% (31.67/1000 total births). This is much higher than previously reported in Egypt among live births and stillbirths: 1.16% in Alexandria [3], 1.58% in Cairo [4], 2.3% in Mansoura [7] and 2.4% in a recent study in Alexandria [6]. It is higher still than that reported in other populations (12.7/1000) in WHO centres in 16 countries [3]. Other studies among live-born neonates showed different prevalence figures: in Spain (20.23/1000) [12], in Libyan Arab Jamahiriya (23.8/1000) [13], in India (27.2/1000) [14]. On the other hand, the prevalence was lower than that reported previously from a hospital in Teheran (35/1000) for major congenital malformations and (88.4/1000) for minor and major malformations [15]. The prevalence in the present study is close to that noted in Atlanta, USA (31/1000) among live births only [16]. These variations in prevalence might be explained by social and racial influences which are commonly known in genetic disorders. Also, the results vary according to the background of the investigators and the type of sample studied. 
In the present study, the number of stillbirths was 39/3000 (1.3%), and the number of malformed stillbirths was 28/95 (29.5%). This means that most of the severe congenital malformations were incompatible with life. Most of the malformed stillbirths in the present study were cases with central nervous system anomalies (71.4%). This is similar to the observations of Ras 
mussen et al. [16] and Refaat et al. [17]. The number of neonatal deaths was 18/3000 (0.6%) in the normal neonates and 14/95 (14.7%) in the malformed neonates, which confirms that malformations and genetic disorders are a major cause of neonatal death. 
Sex was not found to have a role in the occurrence of congenital malformations, which concurs with the findings of Lei [18] (Table 1). Regarding birth order (Table 2), there was no significant relation between birth order and the prevalence of malformations. However, our study showed that parental consanguinity was an important cause for most of the malformations (Table 3). Birth defects in the offspring of first-cousin parents was higher than in the offspring of non-consanguineous parents, which must be taken in account when counselling consanguineous couples. 
From this study we emphasize that accurate and early diagnosis of congenital malformations is the key to proper management of cases. Premarital counselling is advised, especially in the presence of parental consanguinity and family history of a congenitally malformed child. Because of the high frequency of neural tube defects as revealed by our investigation, we recommend their proper prenatal diagnosis both by abdominal sonography and maternal serum a-fetoprotein at the population level. We also recommend providing periconceptional vitamins and folic acid to all pregnant women. Prenatal diagnosis for other malformations by ultrasonography at around 16 weeks of pregnancy should be a routine procedure. Cytogenetic prenatal diagnosis of Down syndrome and other chromosomal aberrations should be done in high-risk cases. We recommend that all neonates should be thoroughly examined and investigated for congenital malformations. An Egyptian registry of congenital malformations is needed. 
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