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Abstract 

Introduction: A congenital malformation refers to a birth defect or abnormality that is present 

at birth. These malformations can affect various parts of the body, such as organs, limbs or 

systems. They can result from genetic factors, environmental factors during pregnancy or a 

combination of both. 

Method: This work summarizes a retrospective descriptive and analytical study of all 

newborns with congenital malformations admitted to the neonatal intensive care unit of the 

Mohammed VI University Hospital in Tangier over a period from April 2023 to July 2024. 

Results: From a sample of 833 newborns, we collected 101 cases of congenital malformations, 

representing a hospital frequency of 12.12%. The most frequent malformations were 

polymalformative syndromes (n = 58), followed by cardiovascular malformations (52), 

digestive and abdominal wall malformations (49), face and neck (24), central nervous system 

(19), osteoarticular (15), urogenital and renal (12). 

Conclusion: Congenital malformations constitute a real public health problem in our context 

and pose a problem of etiological diagnosis and adequate management. 
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Introduction 

Congenital malformations are a group of diverse disorders of prenatal origin that can be caused by single gene abnormalities, 

chromosomal disorders, multiple hereditary factors, environmental teratogens and micronutrient deficiencies. Certain maternal 

infectious diseases, such as syphilis or rubella, are a significant cause of congenital malformations in low and middle-income 

countries. Maternal diseases, such as diabetes mellitus, certain medical conditions, such as iodine or folic acid deficiency and 

exposure to medications and drugs including alcohol and tobacco, certain environmental chemicals and high-dose radiation are 

other factors that cause congenital malformations. 

In Morocco, few studies have focused on congenital malformations, so this work sets the following objectives: 

1. To identify the epidemiological, clinical, therapeutic and evolutionary profile of congenital malformations in the neonatal 

intensive care unit of the Mohammed VI University Hospital in Tangier 

2. Determine the main risk factors involved in the occurrence of congenital malformations in our contex 

3. Establish preventive measures to address the occurrence of these malformations 

4. Evaluate the management and prognosis of newborns with congenital malformations 

 

Methodology  

This work summarizes a retrospective descriptive and analytical study of all newborns with congenital malformations admitted 

to the neonatal intensive care unit of the Mohammed VI University Hospital in Tangier over a period from April 2023 to July 

2024. 
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Results 

In a sample of 833 newborns, we collected 101 cases of congenital malformations, representing a hospital frequency of 12.12%. 

Regarding maternal characteristics, the average age of the mothers was 31.3 years, the average parity was 2.66 with extremes 

between 1 and 8. In our series, 23.7% of mothers had a history of miscarriage. For prenatal follow-up, 56.4% of mothers had at 

least 3 prenatal consultations. Iron and folic acid supplementation was identified in 62.4% of mothers. Regarding the mother's 

pathological history, 22.8% of mothers had a chronic pathology, including diabetes mellitus in 10.9% of cases and high blood 

pressure in 5.9% of cases. The notion of taking medication was found in 5% of mothers. Fenugreek intake during pregnancy was 

reported in 2% of cases, toxic habits including alcohol and tobacco consumption were not reported in any mother, however, 3 

mothers (3%) were exposed to passive smoking at home. Only one malformed newborn was born through medically assisted 

procreation. 

 

Regarding geographical origin, we observed a predominance of urban origin among mothers of malformed newborns in 89.1% 

of cases. Family history of congenital malformations was found in 7% of cases while parental consanguinity was found in 22 of 

the cases, it was 1st degree in 18% of the cases. Regarding neonatal characteristics, the mean age of diagnosis was 3.98 days, the 

sex ratio was 1.10 with a slight male predominance and sexual ambiguity in 2% of cases. The majority were full-term newborns 

with a total of 67 cases, including 51 born vaginally, eutrophic (92.1%) and from Tangier (n = 60). 

 

The most frequent malformations were polymalformative syndromes in 58 cases, followed by cardiovascular malformations in 

52 cases, digestive and abdominal wall malformations in 49 newborns, face and neck malformations in 24 cases, central nervous 

system malformations in 19 cases, osteoarticular malformations in 15 cases, urogenital and renal malformations in 12 cases. For 

cardiovascular malformations, patent ductus arteriosus was the most common malformation in 15 cases, while esophageal atresia 

was the most common digestive malformation in 19 cases. Mongoloid facies was the most common malformation of the face and 

neck in our study 5.9% (N = 6), followed by micro-retrognatism in 3% of cases. Hydrocephalus was the most common central 

nervous system anomaly with 10.89% of cases (N = 11), followed by spina bifida 7.92% (N = 8) and Arnold Chiari malformation 

2.97% (N = 3). 

 

Among the musculoskeletal system anomalies, club feet were the most common malformation with 4%. Sexual ambiguity and 

hypospadias were the most common among urogenital and renal malformations, respectively 3% (N = 3) and 2% (N = 2). 

Malformations of other organs and systems were uncommon in our study, particularly those of the respiratory system and 

cutaneous-phaneric system and the oral cavity, which accounted for less than 4%. Karyotyping was performed in (n = 8) 

newborns. Morphological examinations: Chest X-ray, abdomen without preparation, barium enema, ultrasounds (heart echo, 

trans-fontanellar ultrasound, abdomino-pelvic and renal ultrasound), CT scan or CT angiography, magnetic resonance imaging 

were widely performed in our study, systematically as part of the malformation assessment and according to the warning signs. 

Newborn care was surgical in 59 cases and medical in 30 cases. Eleven parents received psychological support and 12 parents 

received genetic counseling. In our sample, 35 of the newborns did not survive during hospitalization. 

 

Congenital Malformations Number of Cases Percentage 

Poly malformations 58 23.77% 

Cardiovascular malformations 52 21.31% 

Digestive malformations/abdominal wall 49 20.08% 

Facial and neck malformations 24 9.83% 

Central nervous system malformations 19 7.78% 

Osteoarticular malformations 15 6.14% 

Urogenital and renal malformations 12 4.91% 

Malformations of the oral cavity 9 3.68% 

Skin malformations 3 1.22% 

Respiratory malformations 3 1.22% 

Total 244 100% 

Table 1: Summary of congenital malformations presented by newborns. 
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Discussion 

The World Health Organization defines congenital malformations as morphological and functional anomalies present at birth 

that originate in the genetic makeup of the embryo or in an extrinsic defect in its development in utero induced by infectious, 

metabolic, medicinal causes, ionizing radiation and toxic substances (1 and 2). It is estimated that 5 to 10% of malformations are 

due to exogenous or environmental causes and 20 to 30% to genetic or endogenous causes (gene mutations or chromosomal 

abnormalities) [1]. They constitute a real public health problem at the global level due to the high morbidity and mortality 

associated with them [3]. Each year, approximately 8 million children or 6% of the total number of births worldwide, are born 

with a serious congenital disorder according to the WHO [3]. However, the prevalence of major congenital malformations varies 

among types, severity and geographic regions due to lack of data and underreporting of cases [4]. 

 

In the United States, they affect about 3% of all pregnancies [5]. This frequency is even higher in resource-limited (6.4%) or 

middle-income (5.6%) countries [3,6]. In sub-Saharan Africa, different figures are reported in the literature. This prevalence is 55 

in Ethiopia, 58 in the Democratic Republic of Congo, 66 in Uganda and 88 in Burkina Faso per 10,000 births respectively [3,7,8]. 

Globally, congenital malformations are the fifth leading cause of potential loss of life and significant causes of mortality, 

morbidity and disability in children [3]. Despite their clinical importance and despite the adverse consequences for the affected 

individual, a burden for the family and for caregivers, few studies have been conducted on the predisposing risk factors. On the 

etiological level, 50% of malformations are still of unknown cause [11]. Certain maternal infectious diseases, such as syphilis or 

rubella, are an important cause of congenital malformation in low- and middle-income countries [3]. 

 

Other factors that cause birth defects include certain maternal conditions, such as iodine or folic acid deficiencies and exposure 

to medications and drugs, including alcohol; and rarely to certain environmental chemicals and high-dose radiation [3]. Most 

congenital malformations are detected by diagnostic means (genetic counseling, prenatal diagnosis, obstetric ultrasound and 

medication (folic acid intake). Their prognosis depends on the early diagnosis and treatment [2]. Advances in imaging have 

greatly increased the possibilities of detection antenatal and improved the quality of postnatal analysis of certain malformations. 

 

In our study, 101 cases of congenital malformations were recorded over a period of 15 months, representing a frequency of 

12.12%. This result tends to be closer to that reported by Kaboré, et al., who found a frequency of 9.2% [13]. A study conducted 

by Sabiri, et al., at the Souissi maternity hospital in Rabat reports a prevalence of 4% out of a total of 1000 births, this rate is 

significantly lower than that found in our work [14]. Concerning maternal age in our study the age group over 35 years was the 

most represented with 35.80%, our result tends to be closer to that reported by Youssra (27.7) and Sabiri, et al., (27.2 +/- 5) and 

Ayayen (28 years) [2,14,15]. 

 

On the other hand, Sabbou M and Youl H, found the highest rate for the age group of 20 to 25 years with a rate of 23.88% and 

27.27% respectively, Hama A, et al., found that the age group of 20-29 years is the most represented (50.63%) with an average 

age of 24.91+/6.02 years and extremes of 12 to 43 years [1,16,17]. This result is close to those of Kaboré A and Coll and Alou S, 

who found respectively 48.8% and 70.6% for the same age group with an average age of 25 years and 26 years [13,18]. 

 

Regarding iron and folic acid supplementation, 62.4% of mothers (N = 63) in our study had benefited. Our results are consistent 

with those reported by a study carried out in Senegal (N = 66) [2]. Unlike the study by Kamla, where none of the mothers had 

been supplemented, Werler, et al., showed that taking 400 ug/day of folic acid one month before and one month after the last 

period significantly reduced the risk of occurrence of neural tube closure defects by 70% [14,22]. 

 

In Canada, there was a 40% reduction in the prevalence of neural tube defects and a 46% reduction in spina bifida cases after the 

implementation of folate fortification measures, compared to births occurring in 1996, which corresponds to the end of the pre-

fortification period [15]. Furthermore, a recent study by Feng, et al., demonstrated that folate supplementation significantly 

reduces the risk of congenital heart disease [25]. 

 

Concerning maternal pathologies, the frequency of congenital malformations is high in women with chronic pathologies, 

particularly diabetes [14]. In our study, 22.8% of mothers had a chronic pathology, this was diabetes mellitus in 10.9% of cases 

and arterial hypertension in 5.9% of cases. Our result is significantly higher than that reported by Youssra M, with a rate of 4.17% 

[25]. 
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The study conducted by Sabiri, et al., concluded that long-standing maternal diabetes was significantly linked to the occurrence 

of congenital malformations and that alterations in periconceptional glycemic control increase the risk of malformations [14]. 

 

This risk is particularly well known for diabetes pre-existing during pregnancy. However, several studies based on patient 

registries or cohort studies, prospective or retrospective, have reported an increased risk of malformations in diabetes [14,28]. 

Bateman, et al., demonstrated that both treated and untreated hypertension were associated with a significant increased risk of 

cardiac malformations [30]. 

 

For medication intake in our study, it was found in 5% of mothers. This result is superimposable to that reported by Ayayen [2]. 

For Youssra M, the notion of taking medication was found in 20.83% of cases. This result is significantly higher than that found 

in our study [15]. 

 

The use of levothyroxine (2 cases), methyldopa (1 case), beta2-mimetic (1 case) and a cough suppressant (1 case) was observed. 

On the other hand, Ayayen (2) noted the taking of an antihypertensive (Alpha-methyl dopa), Antibiotic (amoxicillin-clavulanic 

acid), Antifungal (Fluconazole) and an Antiemetic (metopimazine). 

 

According to the study by Sabiri, et al., in the group of malformed newborns, 55% of women took medication during pregnancy, 

mainly antiepileptics such as phenobarbital, carbamazepine or sodium valproate [14]. The use of these substances during 

pregnancy increases the prevalence of congenital malformations by two to six times. The teratogenic effect of drugs is observed 

especially when they are taken during the first trimester of pregnancy [2]. 

 

For the intake of fenugreek during pregnancy it was reported in 2% of cases in our series. On the other hand, according to Youssra 

M, 16.67% of mothers of malformed newborns reported the notion of consumption of fenugreek during pregnancy [15]. In 

Morocco, a study reported the occurrence of congenital malformations such as hydrocephalus and spina bifida after ingestion of 

fenugreek during pregnancy [31]. The notion of taking medicinal plants was not found in our study. 

 

For the study of toxic habits, in our series, no mother of malformed newborn had not smoked or consumed alcohol during 

pregnancy. In contrast, 3 mothers (3%) were exposed to passive smoking at home. This result is significantly lower than that 

reported by Youssra M who noted that 25% of mothers were exposed to passive smoking [15]. 

 

Rabah, et al., reported in their study that 55.44% of mothers were exposed to tobacco, both actively and passively and they 

concluded that there was a significant association between maternal smoking and the occurrence of congenital malformation 

[35]. In our study, there was a predominance of urban origin among mothers of malformed newborns (89.1%). Therefore, 

geographical origin represents an important risk factor in our study. 

 

This result is superimposable with those of Sabbou M, Kaboré A, et al., and Youssra M, who found that congenital malformations 

are more frequent in urban areas than in rural areas [13,15,16]. Family history of congenital malformations was found in 7% of 

cases. This result is significantly lower than that found in the study by Hama A, et al., where family history of malformation was 

found in 16.46% of cases [1]. On the other hand, Youssra M found a percentage of 4.17% concerning family history of 

malformations [15]. 

 

In the study conducted at the Souissi maternity hospital in Rabat, a family history of congenital malformations was present in 

27.5% of the group of malformed newborns and in 2.2% of the group of healthy newborns. Therefore, heredity represents a 

statistically significant risk factor for the occurrence of congenital malformations. For consanguinity, twenty-two malformed 

newborns were the result of consanguineous marriages, a rate of 22%. This consanguinity was first-degree in 18% of cases. 

 

Our result is lower than that reported by Youssra M, who found a consanguinity rate of 33% [15]. The study carried out at the 

Souissi maternity hospital in Rabat (14) found a higher rate of consanguinity among malformed newborns (48.7%). A study 

carried out in Senegal noted a consanguinity rate of 40%, with a predominance of second-degree consanguinity [2] 
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According to a study conducted by the National Institute of Hygiene, the prevalence of consanguinity in Morocco is estimated 

at 15.25% nationwide [39]. On the other hand, Youl H, found a consanguinity rate of 13.6%. Significantly lower than that found 

in our study [17]. For the type of congenital malformations, it was found that polymalformative syndromes were present in 

23.77% and occupied the first rank. Our result is lower than that of Alou S, who found that polymalformative syndromes are the 

most frequent with a rate of 34.1% [18]. 

 

On the other hand, Hama A, et al., found that polymalformative syndromes represented a rate of 22.78% and occupied the 4th 

rank [1]. Cardiovascular malformations were present in 21.31% of cases, ranking second. Our result is consistent with that 

reported by Ayayen [2]. 

 

On the other hand, Kabore reported that these malformations were in the first rank. In our series, digestive and abdominal wall 

malformations occupied the 3rd rank with a rate of 20.08%. This result is consistent with that reported by Hama A, et al., who 

showed that abnormalities of the digestive tract and anterior abdominal wall represented 21 cases or 26.58% and came third   

The same observation was made by several authors such as: Kamla J, et al., found 23.3% and ranked them third [22]. 

   

On the other hand, Alou S, noted that malformations of the digestive tract and the abdominal wall comes in 4th place [18]. It has 

been found that malformations of the face and neck come in 4th place rank with a rate of 9.83%. On the other hand, Ayayen noted 

that malformations of the face and neck were in 1st place. While Hama A, et al., objectified that these malformations were ranked 

last. 

 

Nervous system anomalies were present with a rate of 7.78% or 5th place. This result is close to that reported by Ayayen who 

found that central nervous system malformations occupied 6th place with 5.8% [2]. Concerning osteoarticular malformations, a 

rate of 6.14% was observed or 6th place. This result does not agree with any study. 

 

On the other hand, Hama A, et al., reported that 31.64% of malformations concern the limbs, which is the first in the series [1]. 

Youl H and Youssra M, found respectively 42.42% and 37.5% of limb malformations in the First rank [15]. In our series, urogenital 

and renal malformations came in 7th place with a rate of 4.91%. This result was shared by several authors who found that these 

malformations were not frequent [1]. 

 

Kaboré A et al [13] observed 8% of urogenital malformations in 4 years. Alou S, reported 2.4% in his series [13]. Youl H, collected 

only 3 cases in 6 months, i.e. 4.54% [17]. In our series, we found that antenatal diagnosis was performed in 22 cases, at a rate of 

21.8%. Our result was significantly higher than that reported by Ayayen who reported that antenatal diagnosis was performed 

in only 9% of cases [2]. This deficit in antenatal diagnosis is explained on the one hand by poor ultrasound monitoring of 

pregnancies and on the other hand by the lack of qualified personnel for the correct interpretation of these ultrasounds. 

 

Karyotyping was performed on 8 malformed newborns, representing a rate of 7.9%. This result was slightly higher than that 

reported by Ayayen who found that karyotyping was performed in only 3 cases. In our study, no newborns benefited from 

cytogenetic tests such as molecular studies and FISH. The same observation was made in a study carried out in Senegal [2]. 

Genetic counseling was performed on only 12 parents, at a rate of 11.9%. 

 

Conclusion 

In our context, congenital malformations are dominated by poly-malformative syndromes, followed by malformations of the 

cardiovascular system, digestive system and abdominal wall, malformations of the face, neck and central nervous system. The 

prognosis of these malformations depended on the type and quality of care, explaining the high mortality of these disorders, as 

well as the functional disabilities. Specialized care by a multidisciplinary team is crucial to optimize the long-term results of these 

malformed newborns. Screening of couples with a pattern of consanguinity, monitoring of pregnancies and prenatal diagnosis 

should be priorities of public health programs in our context.   

 

Conflict of Interests 

The authors declare that they have no conflicts of interest. 

http://dx.doi.org/10.46889/JPAR.2025.4305
https://athenaeumpub.com/journal-of-pediatric-advance-research/


6 

http://dx.doi.org/10.46889/JPAR.2025.4305                                                                        https://athenaeumpub.com/journal-of-pediatric-advance-research/ 

   

Funding 

This research did not receive any specific grant from funding agencies in the public, commercial or non-profit sectors. 

 

Author Contributions 

The authors contributed equally to the work. 

 

References 

1. Hama A. Congenital malformations at the Tahoua Mother and Child Health Center. Health Sci Dis. 2022;23(3):95-8.  

2. Ayayen BC. Congenital malformations in the neonatology department of the Albert Royer National Children's Hospital in 

Dakar: about 80 cases. End of specialty thesis in pediatrics. 2020;299:102. 

3. Masumbuko E. Knowledge about congenital malformations among pregnant women in the city of Butembo, North Kivu. J 

Med Public Health Policy Res. 2022;2(2):6-17. 

4. Agot GN, Mweu MM, Wang'ombe JK. Prevalence of major external structural birth defects in Kiambu County, Kenya, 2014-

2018. Pan Afr Med J. 2020;37:187. 

5. Carmichael SL. Birth defects epidemiology. Eur J Med Genet. 2014;57(8):355-8. 

6. Sitkin NA. Congenital anomalies in low- and middle-income countries: the unborn child of global surgery. World J Surg. 

2015;39(1):36-40. 

7. Geneti SA. Prevalence and patterns of birth defects among newborns in southwestern Ethiopia: a retrospective study. Pan 

Afr Med J. 2021;40:248. 

8. Van Brusselen D. Metal mining and birth defects: a case-control study in Lubumbashi, Democratic Republic of the Congo. 

Lancet Planet Health. 2020;4(4):e158-67. 

9. World Health Organization. Congenital anomalies. Geneva: WHO. 2015. 

10. RB L. Congenital anomalies in Canada: perinatal health report. 2002;1-90. 

11. Hall JG, Stevenson RE, editors. Human malformations and related anomalies. 2nd Ed. Oxford: Oxford University Press. 2006.  

12. Dellicour S. Exploring risk perception and attitudes to miscarriage and congenital anomaly in rural Western Kenya. PLoS 

One. 2013;8(11):e8055. 

13. Kaboré A. Congenital malformations: Descriptive hospital study in Ouagadougou, Burkina Faso. Health Sci Dis. 2020;21(3).  

14. Sabiri N. Risk factors for congenital malformations: prospective study at the Souissi Maternity Hospital in Rabat, Morocco. 

J Pediatr Childcare. 2013;26:198-203. 

15. Youssra M. Congenital malformations: prospective study on 24 cases collected at the Mohammed V Regional Hospital Center 

of Tangier. Medical thesis No. 2017;193. 

16. Sabbou M. Contribution to the study of congenital malformations at the Issaka Gazobi maternity hospital. Medical thesis. 

Abdou Moumouni University of Niamey; 2008;113. 

17. Youl H. Congenital malformations recognizable at birth in newborns in the pediatrics department of the University Hospital 

of Ouagadougou. Medical thesis. Joseph Kizerbo University; 2011;91. 

18. Alou S. Contribution to the study of congenital malformations at the reference health center of commune IV of the district of 

Bamako. Medical thesis. University of Bamako. 2020;98. 

19. Coulibaly-Zerbo F. Congenital malformations in Abidjan. Med Afr Noire. 1997;44(7). 

20. Lassegue Epogo RK. Risk factors for congenital malformations at the Souissi Maternity Hospital in Rabat: About 109 cases. 

Medical thesis. Mohamed V University of Morocco. 2015;153. 

21. Abraham I. Study of congenital malformations in Niger: Case of the urban community of Niamey. Medical thesis. Abdou 

Moumouni University of Niamey; 2011;97. 

22. Kamla J. Epidemiology of congenital malformations visible at birth in Yaoundé, Cameroon. Health Sci Dis. 2017;18(4). 

23. Tchente Nguefack C. Congenital malformations at the Douala General Hospital: Epidemiological and clinical aspects. J 

SAGO. 2013;14(1):11-6. 

24. Kuissi Kamgaing E. Congenital malformations seen in Libreville: Management and evolution. EC Pediatr. 2018;7(5):422-34. 

25. Rouget F, Monfort C, Bahuau M, Nelva A, Herman C, Francannet C, et al. Folates in the peri-conceptional period and 

prevention of the risk of orofacial cleft: role of dietary intake in France. Rev Epidemiol Sante Publique. 2005;53:351-60. 

 

26. Williams LJ, Mai CT, Edmonds LD, Shaw GM, Kirby RS, Hobbs CA, et al. Prevalence of spina bifida and anencephaly during 

http://dx.doi.org/10.46889/JPAR.2025.4305
https://athenaeumpub.com/journal-of-pediatric-advance-research/


7 

http://dx.doi.org/10.46889/JPAR.2025.4305                                                                        https://athenaeumpub.com/journal-of-pediatric-advance-research/ 

   

the transition to mandatory folic acid fortification in the United States. Teratology. 2002;66:33-9. 

27. Mitanchez D. Fetal and neonatal complications of gestational diabetes: perinatal mortality, congenital malformations, 

macrosomia, shoulder dystocia, obstetric trauma. J Gynecol Obstet Biol Reprod (Paris). 2010;39:189-99. 

28. Schaefer-Graf UM, Buchanan TA, Xiang A, Songster G, Montoro M, Kjos SL, et al. Patterns of congenital anomalies and 

relationship to initial maternal fasting glucose levels in pregnancies complicated by type 2 and gestational diabetes. Am J 

Obstet Gynecol. 2000;182:313-20. 

29. Bateman BT, Huybrechts KF, Fischer MA, Seely EW, Ecker JL, Oberg AS, et al. Chronic hypertension in pregnancy and the 

risk of congenital malformations: A cohort study. 2015. 

30. Skalli S. Malformations associated with fenugreek intake during pregnancy. Pharmacovigilance Inf Bull. 2006;3. 

31. Khalki L, Bennis M, Sokar Z, Ba-M'hamed S. The developmental neurobehavioral effects of fenugreek seeds on prenatally 

exposed mice. J Ethnopharmacol. 2012;139:672-7. 

32. Khalki L, Ba-M’hamed S, Bennis M, Chait A, Sokar Z. Evaluation of the developmental toxicity of the aqueous extract from 
Trigonella foenum-graecum in mice. J Ethnopharmacol. 2010;131:321-5. 

33. Parazzini F, Cipriani S, Bulfoni G, Bulfoni C, Frigerio A, Somigliana E, et al. The risk of birth defects after assisted 

reproduction. 2015. 

34. Shawky RM, Sadik DI. Congenital malformations prevalent among Egyptian children and associated risk factors. Egypt J 

Med Hum Genet. 2011;12:69-78. 

35. Hackshaw A, Rodeck C, Boniface S. Maternal smoking in pregnancy and birth defects: A systematic review based on 173,687 

malformed cases and 11.7 million controls. Hum Reprod Update. 2011;17(5):589-604. 

36. Honein MA, Rasmussen SA, Reefhuis J, Romitti P, Lammer EJ, Sun L, et al. Maternal smoking, environmental tobacco smoke 

and the risk of oral clefts. Epidemiology. 2007;18(2):226-33. 

37. Li X, Zhu J, Wang Y, Mu D, Dai L, Zhou G, et al. Geographic and urban-rural disparities in the total prevalence of neural 

tube defects and their subtypes during 2006-2008 in China: a study using the hospital-based birth defects surveillance system. 

BMC Public Health. 2013;13:161. 

38. Cherkaoui I, Chafaï Elalaoui C, Sbiti A, Elkerh F, Belmahi L, Sefiani A. Consanguineous marriages in Morocco and the 

consequence for the incidence of autosomal recessive disorders. 2009. 

39. Konaté-Lankoandé CT. External congenital malformations of newborns in the gynecology and obstetrics departments of 

CHU-YO and surgery of CHU-CDG: about 49 cases. Medical thesis. University of Ouagadougou; 2008;99. 

40. Anyanwu LJC, Danborno B, Hamman WO. Birth prevalence of overt congenital anomalies in Kano Metropolis. Univ J Public 

Health. 2015;3:89-96. 

41. Mostello D, Chang JJ, Bai F, Wang J, Guild C, Stamps K, et al. Breech presentation at delivery: A marker for congenital 

anomaly? J Perinatol. 2014;34(1):11-5. 

42. Public Health Agency of Canada. Congenital anomalies in Canada 2013. Perinatal Health Surveillance Report. 2013. 

43. Kasole TL. Study of congenital malformations clinically visible at birth in Lubumbashi. Dissertation. University of 

Lubumbashi. 2012;92. 

44. Eke CB. Epidemiology of congenital anomalies of the central nervous system in children in Enugu, Nigeria: A retrospective 

study. Ann Afr Med. 2016;15(3):126-32. 

45. Djientcheu VDP, Njamnshi AK, Wonkam A. Management of neural tube defects in a sub-Saharan African country: The 

situation in Yaoundé, Cameroon. J Neurol Sci. 2008;275:29-32. 

 

 

                                                                                

Publish your work in this journal 

Journal of Pediatric Advance Research is an international, peer-reviewed, open access journal publishing original research, reports, editorials, reviews and 
commentaries. All aspects of pediatric health maintenance, preventative measures and disease treatment interventions are addressed within the journal. 
Pediatricians and other researchers are invited to submit their work in the journal. The manuscript submission system is online and journal follows a fair 
peer-review practices. 

Submit your manuscript here: https://athenaeumpub.com/submit-manuscript/  

http://dx.doi.org/10.46889/JPAR.2025.4305
https://athenaeumpub.com/journal-of-pediatric-advance-research/
https://athenaeumpub.com/journal-of-pediatric-advance-research/
https://athenaeumpub.com/journal-of-pediatric-advance-research/
https://athenaeumpub.com/submit-manuscript/

