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Abstract 

Background: Neural tube defects are birth defects of the brain, spine, or spinal cord happen in 

the first month of pregnancy, often before a woman even knows that she is pregnant. Major 

cause of stillbirth, neonatal and infant deaths or severe lifelong disability. Also, the impact of 

NTD on caregivers well documented. 

Objective: to address neural tubes defects rate, pattern and risk factors in wad Medani which the 

center of Sudan. 

Methods: Observational, prospective, descriptive, cross-sectional and hospital-based study, 

NTDs during the study period were 72 cases. The collected data analyzed by SPSS. 
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Results: NTDs represent 41.4% of congenital anomalies with the incidence of 3.6:1000. 86.11% 

open myelomeningocele, almost 90% of the mothers between 20-39 years. The commonly encountered 

risk factors; Consanguinity in 68.06%, Previous baby with NTDs in 8.33% and previous baby 

with other congenital anomalies in 4.17%, besides very low usage of periconceptional folic acid. 

Males are more affected than females. Most detected during delivery 87.5%. Hydrocephalus is 

the commonly found comorbidity. 

Conclusion: The rate of Neural Tube Defects is very high, with a very low rate of folic acid 

utilization pre-conceptionally. There is a need to have more training in ultrasound and conduct 

another study to disclose more issues. All interest should be towards health education and food 

fortification with folic acid to prevent neural tube defects which cost effective while 

management of residual damage and handling of complications is costly and tasking. 
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 ملخص الذراسة 

ِبغ او اٌعّىد اٌفمزي او إٌخبع اٌشىوي رحذس في اٌشهز االوي ِٓ ذ: عيىة االٔجىة اٌعصجي هي عيىة خٍميخ في اٌالخلفية

. ورّضً اٌظجت اٌزئيظي ٌالِالص ووفيبد اٌّىاٌيذ واٌزضع او االعبلخ اٌشذيذح اٌحًّ، وؼبٌجب لجً اْ رعزف اٌّزاح أهب حبًِ

 ِذي اٌحيبح.

 ٌعيىة االٔجىة اٌعصجي في  ِذيٕخ ود ِذٔي وطظ اٌظىداْ : ِعزفخ ِعذي اٌحذوس وإٌّظ واٌعىاًِ اٌّظججخالهذف

 حبٌخ  27اٌطزق : دراطخ وصفيخ ثّظزشفي , اٌعذد اٌىٍي ٌحبالد عيىة االٔجىة اٌعصجي اصٕبء فززح اٌذراطخ  لذ ثٍػ 

  حشِخ االحصبئيخ ٌٍعٍىَ االجزّبعيخ.ورُ رحٍيً اٌجيبٔبد اٌزي جّعذ ثىاططخ ثزٔبِج اٌ

% 13.44حبٌخ ٌىً اٌف. 6.3%ِٓ ِجًّ حبالد اٌزشىهبد اٌخٍميخ ثّعذي 14.4: رّضً حبالد عيىة اٌجهبس اٌعصجي النتائج

عبِب.وّب رّضٍذ عىاًِ  60و 79% ِٓ االِهبد رزاوحذ اعّبرهٓ ِبثيٓ 09. عجبرح عٓ حبالد ليٍخ ٔخبعيخ طحبئيخ ِفزىحخ 

% (,طفً طبثك ِع 1.66يعبٔي ِٓ عيت في االٔجىة اٌعصجي )  %( , طفً طبثك31.93اٌخطز االوضز شيىعب في : اٌمزاثخ )

اٌذوىر اوضز عزضخ ٌالصبثخ ِٓ االٔبس %( ؤظجخ ضئيٍخ ٌالطزخذاَ إٌّخفض ٌحّض اٌفىٌيه .1.42رشىهبد خٍميخ اخزي)

 حت%.ولذ وبْ اطزظمبء اٌزاص هى االعزالي اٌعصجي اٌّصب18.8.اؼٍت اٌحبالد رُ اوزشبفهب اصٕبء اٌىالدح ثٕظجخ 

. هٕبن حىجخ اٌي :ِعذي عيىة اٌجهبس اٌعصجي ِزرفع جذا ثجبٔت االطزخذاَ اٌضئيً ٌحّض اٌفىٌيه لجً اٌحًّ الخالصة

اٌّشيذ ِٓ اٌزذريت عٍي اٌّىجبد فىق اٌصىريخ واجزاء دراطخ اخزي ٌٍىشف عٓ اٌّشيذ ِٓ اٌّشىالد .يجت اْ يىجه وً 

في ض اٌفىٌيه ٌّٕع عيىة االٔجىة اٌعصجي اٌزي رىىْ فعبٌخ ِٓ حيش اٌزىٍفخ االهزّبَ ٔحى اٌزضميف اٌصحي و اؼٕبء اٌطعبَ ثحّ

   . حيٓ ِعبٌجخ االضزار اٌّزخٍفخ واٌّضبعفبد اوضز رىٍفخ

 ودان.: االٔجىة اٌعصجي، اٌشىوخ اٌّشمىلخ، حّض اٌفىٌيه، اٌىلبيخ، اٌجيٕبد، اٌضالكلمات المفتاحية

 

 



 
 

Introduction: 

Neural tube defects (NTDs) are the most common birth defects, they include: spina bifida, 

anencephaly, encephalocele, and iniencephaly.(Maffoni, De Giuseppe, Stanford, & Cena, 2017)
 

They can be isolated, common or part of a syndrome they are a major cause of stillbirth, neonatal 

and infant deaths or severe lifelong disability, also, the impact of NTD on caregivers well 

documented.(Rofail, Maguire, Kissner, Colligs, & Abetz-Webb, 2013)
 

     NTDs affect over 300,000 births each year worldwide. Spina bifida affects about 1,500 births 

annually in the USA, 3.5 in every 10,000 US
i
 which has decreased from around 5 per 10,000 

since folate fortification of grain products.(MacHenry, Nevin, & Merrett, 1979) In Canada 

neural-tube defects decreased from 1.58 per 1000 to 0.86 per 1000 after food fortification, 

reduction greater for spina bifida than anencephaly and encephalocele.(De Wals et al., 2007) 

Periconceptional 400 μg of folic acid daily reduce the risk of neural-tube defects.(Ren, 2015) 

        NTDs are multifactorial, with genetic and environmental factors contributions (Greene & 

Copp, 2014) There are many factors suspected to increase risk for (NTDs), including female 

infant, family history of NTDs, Hispanic mothers, obesity, folate deficiency, diabetes, 

anticonvulsant drugs and sauna. (Mitchell, 2005). But these factors poorly predict NTD 

(Agopian et al., 2013). However, the extent to which these factors account for the population 

burden of NTDs is unknown analysis show known risk factors account for <50% of NTD cases. 

             Diagnosis by ultrasound, maternal serum alpha fetoprotein and the confirmatory test 

which not used for screening high-risk ladies; are amniotic fluid acetylcholine esterase and 

amniotic fluid alpha fetoprotein.  3D ultrasound can achieve a diagnostic accuracy of up to 80% 

(Cameron & Moran, 2009) transvaginal scan of the fetal skull before the 17th week, is an 

accurate method for the detection of low NTDs.(Blumenfeld, Siegler, & Bronshtein, 1993) A 

high prenatal detection rate for anencephaly (Boyd et al., 2000) Magnetic resonance imaging can 

diagnose NTDs early and accurately.(Birnbacher, Messerschmidt, & Pollak, 2002) 

          Wad Medani hospital is the tertiary hospital serving Gezira state in which a malarial 

endemic area, severe malaria is the major cause of hospital admission and 20% of severe malaria 

case-load and (17%) of all malaria mortality in Sudan. (Elnour, Alagib, Bansal, Abd Farag, & 

Malik, 2019) antifolates represent a cheap regime for treatment of chloroquine-resistant malaria, 

they are first-line treatment in African countries.(Hyde, 2005)Which may influence the 

prevalence. 

 

 

 



 
             NTDs cause significant morbidity and mortality in children, few studies have been done 

focusing on neural tube defects in Sudan. We conduct this study at Wad Medani district to 

assess; prevalence of NTDs, maternal use of folic acid, risk factors for NTDs and any associated 

congenital anomalies, and prevention of neural tube defects is cost effective while management 

of residual damage and handling of complications is costly and tasking. 

Methodology  

               Observational, prospective, descriptive, cross-sectional and hospital-based study at 

Wad Medani hospital, during the period from March to August 2017.  All Infants diagnosed with 

NTDs antenatally or during labour whose parents accepted to participate. 

           The data collected by a questionnaire including; Age, family history, Obstetrical and 

clinical history of the mother, consanguinity, folate consumption status, antenatal care status, and 

newborn clinical examination results. 

           All data entered in a master sheet then analyzed using SPSS (Statistical Package for 

Social Sciences) version 23. Frequencies, percentages, CI 95% and incidence rate. 

Ethical  

We obtained approval of the study from the ethical committee - Council of Obstetrics and 

Gynecology, Sudan Medical Specialization Board, and permission to conduct study obtained 

from administrative bodies. 

Conflict of interest: No 

 

Results 

          The rate of NTDs in our study is 0.36%, as the total number of deliveries was 20000 with 

102 cases with other congenital anomalies, so NTDs is the commonest anomaly seen as they 

represent about 41.4% of all congenital anomalies. Male to female ratio 1.57:1. Almost, 87.5% 

of the cases detected for the first time during labour. (63.89%) associated with hydrocephalus, 

(22.22%) have musculoskeletal club foot and only one baby has VSD.   

 

 Table (1) illustrates that the disorder commonly affects the age group 30-39 years (45.84%), 

followed by 20-29 years (44.44%) and the least age group affected is < 20 years (9.72%). Table 

(2) represents; family history of NTD which found in 18.06% (CI=1.12 to 1.4), Consanguinity in 

(68.06%) (CI=1:2 to 1:1), Previous baby with NTDs in 8.33% (CI=1:37 to 1:6), Previous baby 

with other congenital abnormalities in 4.17% (CI=1:133 to 1:9), Current regular ANC 80.56% 



 
(CI=1:2 to 1:1), Current pregnancy ultrasound in 79.17% (CI=1:2 to 1:1), Preconceptional folate 

only 1.39% (CI=1:2 to 1:1) and only one lady was using antifolate. Table (3) the lesion 

distribution showed 86.0% open myelomeningocele, 5.6% open meningocele, 4.2% 

encephalocele and  4.2% anencephaly. Table (4) demonstrate medical disorder among mother 

8.3% have diabetes Mellitus, 12.5% have hypertension and 2.8% with other systemic diseases.  

 Table 1: distribution of mothers according to age n= 72. 

 

Age group  < 20 20-29 30-39 Total 

Number  7 32 33 72 

Percentage  9.72 44.44 45.84 100 

 

Table (2): Distribution of mothers according to risk factor n= 72.   

Risk factor 

 

 

Yes  No 95% CI  Incidence rate 

  

Family history of NTD 13 59 1.12 to 1.4 1:6 

Consanguinity status 49 23 1:2 to 1:1 1:2 

Previous child history of NTD 6 66 1:37 to 1:6 1:14 

Previous child with other congenital abnormalities 3 69 1:133 to 1:9 1:27 

Current pregnancy ANC status 58 14 1:2 to 1:1 1:1 

Current pregnancy U/S status 57 15 1:2 to 1:1 1:1 



 

Preconceptional folate status 1 71 1:1 to 1:1 1:1 

Anti Folate agent 1 71 1:2844 to 1:13 1:72 

 

 

Table (3): Lesion distribution n= 72. 

Type  Anencephaly Encephalocele Open meningocele Open 

myelomeningocele 

Total  

Number  3 3 4 62 72 

Percentage  4.2 4.2 5.6 86.0 100 

 

Table (4): Medical disorders among mothers n= 72. 

Medical disorder DM HTN OTHER NO DISORDER 

NUMBER 6 9 2 55 

PERCENTAGE 8.3 12.5 2.8 76.4 

 

 

Discussion 

All respondents found that looking after baby with NTDs with comorbidities exert a substantial 

burden on parents by; increase workload, decrease their quality of life, decrease time for work 

and income. 

        The rate of NTDs in our study is 3.6:1000 is higher than 2.8:1000.(Omer, Abdullah, 

Mohammed, & Abbasher, 2016) in our study male to female ratio is 1.57:1 which higher than 



 
another study, this may be because that study done among alive children’s in neurology center 

which revealed a ratio of 1:1.2, also the usage of periconceptional folic acid in our study is 

lower, as only one lady used folic acid pre-conceptionally, unlike 69%.(Sadik, Babikir, & Arbab, 

2017) Another study in maternity hospital which didn’t address geographical distributions, 

revealed a same rate of  3.48/1000.(Elsheikh & Ibrahim, 2012) 

                 Unfortunately, 87.5% of the cases detected for the first time during labour and there is 

no study found to address this issue, however, over 79% of the ladies have regular antenatal care 

and did ultrasound during current pregnancy, ultrasound has a high detection rate for NTDs, we 

need more training in anomaly screen by ultrasound as all these cases missed.   

           In Our study 63.89% associated with hydrocephalus which increase the morbidity and 

health services exhaustion, African study revealed that Hydrocephalus in found in 11.8% with 

myelomeningocele and in 0.5% of encephalocele.(Warf, 2011)  

 In this study, the commonly affected age group is 30-39 years (45.84%) followed by 20-29 years 

(44.44%) which is not agree with that concluded at Omdurman maternity hospital. It may be 

because of method as they found that  55.5% of the mothers were less than 25 years.(Elsheikh & 

Ibrahim, 2012) 

          family history of NTD found in 18.06% but its lower in another study in other part of 

Sudan which revealed (10.7%).(Omer et al., 2016)  

  in our study we found that Consanguinity in 68.06%, Previous baby with NTDs in 8.33% and 

previous baby with other congenital abnormalities in 4.17% all these findings points towards 

genetic predisposition to NTDs, Genetic studies in NTDs concentrating on folate-related genes, 

however, few evidence concluded linking between both, so there is growing evidence on genes 

involved in neurulation.(Bassuk & Kibar, 2009) 

             In our study 86.11% open myelomeningocele which the most severe type of NTDs, but 

at Omdurman it is around  50%.(Elsheikh & Ibrahim, 2012; Omer et al., 2016) 

            Our study showed  8.34% of the mothers have Diabetes mellitus, about 10% of fetuses 

from diabetic pregnancy display congenital malformations in different systems; cardiovascular, 

gastrointestinal, genitourinary and neurological, among which the neural tube defects (NTDs) 

were more frequently.(Dheen et al., 2009) oxidative stress inhibit Pax-3 expression, and reduce 

Pax-3 in the neural tube could explain NTD because of diabetes.(Chang et al., 2003) 

 



 
 

Conclusion 

 The rate of Neural Tube Defects is very high, with very low rate of folic acid utilization 

preconceptionally. There is need to have more training in ultrasound and conduct another study 

to disclose more issues. All interest should be towards health education and food fortification 

with folic acid for prevention of neural tube defects which is cost effective while management of 

residual damage and handling of complications is costly and tasking. 
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