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Abstract: Background: Congenital anterior abdominal wall defects (CAAWDs) 

are common congenital abnormalities and their management remain a diagnostic 

and therapeutic challenge to surgeons practicing in resource-limited setting. We 

aimed to describe the clinical patterns and short term treatment outcomes of 

CAAWDs at BMC. Methods: This was a longitudinal prospective study that 

included all patients aged less than 18 years of age, admitted with CAAWDs at 

BMC during the period of study. Ethical approval to conduct the study was 

obtained from relevant authorities. Data was collected using a structured, coded 

and pretested questionnaire and analyzed using STATA version 15. Results: We 

enrolled a total of 130 patients (M: F ratio= 1.1: 1). The median age at diagnosis 

was 13.5 months. The majority of patients, 65 (50.0%) were aged ≤ 12 months 

old. Associated congenital anomalies were reported in 30.4% and 38.5% of cases 

of omphalocele and gastroschisis respectively. None of the patients had a 

prenatal diagnosis of CAAWDs. More than half of patients were treated 

surgically and the remaining were treated non-operatively. Complication rate 

was 40.8% and sepsis was the most frequent complication in 43% of cases. 

Prematurity (p = 0.002), low birth weight (p <0.001), gastroschisis (p< 0.001), 

ASA III (p = 0.005), treatment modality (p < 0.001) and presence of associated 

congenital anomalies (p = 0.034) were significantly associated with 

complications. The median length of hospital stay was 15 days and was 

significantly longer in patients with omphalocele (p < 0.001), associated 

congenital anomalies (p= 0.001), ASA class III (p= 0.032) and in patients who 

were treated non-surgically (p < 0.001). The overall mortality rate in this study 

was 30.0% and it was significantly associated with prematurity (p<0.001), low 

birth weight (p < 0.001), home delivery (p = 0.025), gastroschisis (p<0.001), 

treatment modality (p < 0.001), presence of associated congenital anomalies (p 

< 0.001) and ASA class III (p = 0.027). Conclusion: CAAWDs are common in 

our setting and the majority of patients presented late, with complications and 

poor general condition that resulted in poor outcome. The outcome of non-

operative treatment is poor as majority of patients present late to our centre. 

Therefore, there is a need for increasing community awareness and among all 

healthcare workers who handle neonates to effect early presentation and 

therefore prompt management. 

Keywords: Congenital Anterior Abdominal Wall Defects, Gastroschisis, 

Omphalocele, Ventral Hernia, Clinical Patterns, Short Term Treatment 

Outcomes. 
Copyright © 2026 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
author and source are credited. 

 

INTRODUCTION 
Background 

Congenital anterior abdominal wall defects 

(CAAWDs) represent a wide spectrum of congenital 

abnormalities that allow abdominal contents to herniate 

(or protrude) through an unusual opening on the 

abdominal wall [1]. Defects range from a very small and 

easily treated with an excellent prognosis, to those that 

are large, complex, and difficult to manage, which may 

be associated with other anomalies, and carry a poor 

prognosis [1, 2]. CAAWDs remain a source of 

significant morbidity and mortality, despite the advances 

https://www.easpublisher.com/
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in neonatal and pediatric surgical care [2]. In many low 

and middle income countries (LMICs), the reported 

mortality is 30–100% [3-5], while in high-income 

countries (HICs), mortality in infants with major 

abdominal wall defects is less than 5% [6, 7]. 

 

Globally, the overall incidence is 6 cases per 

10,000 births [1]. The incidence in sub-Saharan Africa 

region including Tanzania has is yet to be determined as 

no population-based studies of the region have been 

conducted [5-8]. Reports on the incidence of congenital 

anomalies in the developing world should be taken with 

caution, because there are no birth defect registries in 

most of these countries, there is deficiency in diagnostic 

capabilities and medical records are not reliable and this 

might increase the chances of underestimation. At BMC, 

congenital anterior abdominal wall defects are a common 

indication for pediatric surgical admission and contribute 

significantly to high morbidity and mortality [9]. 

 

The clinical patterns of congenital anterior 

abdominal wall defects present a wide range of 

congenital anomalies. The most common CAAWDs in 

this group are gastroschisis, omphalocele and ventral 

hernias (umbilical and inguinal) [10]. CAAWDs can be 

diagnosed in pregnancy by using obstetric 

ultrasonography assessment, and nowadays, the use of 

obstetric ultrasound has increased their rate of detection 

[11, 12]. Prenatal detection of these anomalies with 

ultrasound (US) is important for patient management, 

because they all differ greatly regarding associated 

structural anomalies and perinatal as well as neonatal 

morbidity and mortality [11-13]. 

 

The treatment of CAAWDs constitutes a great 

diagnostic and therapeutic challenge to pediatric 

surgeons practicing in resource-limited countries such as 

Tanzania. Late presentation with attendant 

complications, limited access to trained pediatric 

surgeons and lack of facilities for prompt diagnosis of 

associated congenital anomalies characterize the poor 

management of this disease. The management of 

CAAWDs is still a challenge in pediatric surgery due to 

viscera-abdominal disproportion, large defects of 

abdominal wall and immature abdominal cavity [8-14]. 

CAAWDs present a great challenge when it is large, 

ruptured, or associated with other anomalies [14]. 

 

The current treatment options of CAAWDs 

consist of surgical closure depending on the size of the 

defect [15]. In patients with small defects, primary 

closure may be easily accomplished, but when primary 

closure is not possible due to large defect, staged closure 

is a safe alternative creating a stable abdominal wall [15, 

16]. However, in low-income countries due to lack of 

trained pediatric surgeons and equipment in most of the 

centres, the surgical procedures for these conditions are 

performed only in specialized centres. 

 

The outcome of treatment of CAAWDs in 

LMICs is reported to be poor compared to the results of 

treatment to more developed countries [16]. This has 

been attributed to delayed presentation of disease 

coupled with lack of trained personnel and unavailability 

of diagnostic and therapeutic facilities, common features 

in resource-limited setting. 

 

METHODS 
Study Design and Duration 

This was a longitudinal prospective study of 

patients with CAAWDs admitted and managed at 

Bugando Medical Centre (BMC) between September – 

2021 and February –2022 (6 months). 

 

Study Setting 

The study was conducted in the neonatal and 

pediatric surgical wards of BMC. BMC is a consultant, 

tertiary and teaching hospital, for the Catholic University 

of Health and Allied Sciences-Bugando (CUHAS-

Bugando). The hospital cares most of the congenital 

anomaly cases of the regions around Lake Victoria 

because of its capacity to offer specialized services. 

Participants were required to assent and their parents or 

care takers were required to provide written informed 

consent and had to be ≥18 years at the time of consent 

prior to enrollment. Study participants were 

prospectively enrolled between September – 2021 and 

February –2022 and each participant was followed up for 

outcomes to 30 days from admission. 

 

Study Population and Eligibility Criteria 

This study included all patients aged less than 

18 years of age, admitted with CAAWDs at BMC during 

the period of study, who assented to the study and whose 

parents/caretakers signed a written informed consent 

form. 

 

Sample Size Estimation and Sampling Technique 

The minimum sample size was calculated using 

Yamane Taro (1973) formula [29], and the minimum 

sample size was 124 patients. Convenience sampling of 

patients who met the inclusion criteria was performed 

until the sample size was reached. 

 

Data Collection 

An interviewer based structured, coded and pre-

tested questionnaire was administered to all study 

participants or their parents/caregivers if the participant 

was unable to communicate. The questionnaire captured 

socio-demographic information, mobile numbers, 

clinical type of CAAWDs, presence of associated 

congenital anomalies like gastrointestinal anomalies, 

defect parameters (size, nature of bowels, nature of sac 

or membrane), duration of symptoms before seeking 

care, duration of stay at referring facility, ode of surgery 

(Emergence/Elective), details of surgery (Type of 

procedure performed, duration of operation, rank of 

operating staff etc.) 
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Data Analysis: 

Data were transferred from the questionnaires 

in full, and entered into Microsoft excel and then 

transferred to STATA version 15.0 (College Station, 

Texas, US) for analysis. Continuous variables were 

summarized and presented as means and standard 

deviation (SD) or medians with Interquartile Range 

(IQR). Categorical variables were summarized by 

proportions and frequency distribution tables. Pearson’s 

Chi square test or Fisher’s exact test were used to test for 

the significance of the association between the 

independent (predictor) and dependent (outcome) 

variables in the categorical variables. The length of 

hospital stay (LOS) was arbitrary categorized into ≤ 14 

days and > 14 days (prolonged hospital stay). The level 

of significance of association was considered as p < 0.05 

(5%). 

 

RESULTS 
Patient and Maternal Characteristics 

During the study period, a total of 130 patients 

with CAAWD were recruited for eligibility of being 

enrolled into the study. No patient was excluded from the 

study. Thus, all 130 patients were available for the final 

analysis. Of the 130 patients, their ages ranged from 1-

78 months with the median age of 13.5 [IQR 1-41] 

months. The majority of patients, 65(50.0%) were aged 

12 months and below (Figure 1). Among the 130 

patients, 68(52.3%) were males and 62(47.7%) were 

females giving a male to female ratio of 1.1: 1 

 

Clinical Characteristics 

In this study, ventral hernia was the most 

common diagnosis on admission accounting for 44.6% 

of cases (Figure 2). The majority of patients, (75.4%, 

98/130) presented to hospital more than 24 hours since 

the illness. 

 

Gastroschisis 

Out of 130 patients with CAAWDs, 26(20.0%) 

had gastroschisis, with a mean defect size of 3± 0.71cm, 

majority of them were complex type with edematous and 

matted bowels. Associated anomalies mainly bowel 

atresia was noted in 10(30.5%) patients. 

 

Omphalocele 

There were 46(35.4%) patients diagnosed with 

omphalocele. Omphalocele minor were 30 (65.2%), 

while omphalocele major were 16 (34.8%), with a mean 

(±SD) size of the defect 5±1.46cm. There were 13 cases 

(28.3%) of syndromic omphalocele, 10(21.7%) of which 

were cardiac anomalies and 2(4.4%) Beckwith-

Wiedemann. 

 

Ventral Hernia 

Out of 58 patients with ventral hernia, 

25(43.1%) had umbilical hernia, 21(36.2%) had inguinal 

hernia, 6(10.3%) had epigastric hernia, 5(8.6%) had 

para-umbilical hernia and 1(1.7%) had incisional hernia. 

The majority of patients 40(69.0) had reducible hernias. 

The average hernia defect size (mean ± SD) was 

4±1.08cm. 

 

Operative Characteristics 

Out of 130 recruited patients, 75(57.7%) 

patients underwent surgical treatment for CAAWDs and 

the remaining 55(42.3%) patients were treated non-

operatively by reduction of herniated contents under Silo 

bag in patients with gastroschisis, while patients with 

omphalocoele were treated by antibiotics and dressing 

with Vaseline gauses and Zincast application. In all 75 

patients who were operated. All patients with ventral 

hernias (58) were operated. Two patients out of 26 with 

gastroschisis, underwent operation, one underwent 

gastroschisis defect primary closure, the other one 

underwent reduction of the herniated contents under Silo 

bag then secondary closure was done. 15 patients out of 

46 with omphalocoele were operated. Preoperatively all 

patients scheduled for surgery were assessed using the 

American Society of Anesthesiologists (ASA) pre-

operative grading (Table 5) as follows; 65 (86.7%) 

patients had Grade I, 8(10.7%) patients had Grade II and 

2(2.7%) patients had Grade III. Of those who underwent 

surgery, 16(21.3%) were operated on emergency basis 

while 59(78.7%) patients had an elective surgery. Figure 

3 below shows distribution of patients according to the 

type of surgical procedures. 

 

Treatment Outcomes and Associated Predicting 

Factors 

Complications 

Out of 130 patients included in the study, fifty-

three developed 58 complications giving a complication 

rate of 40.8%. Of these, sepsis was the most common 

complication, accounting for 43% (Figure 4). 

Prematurity (p = 0.002), low birth weight (p < 0.001), 

gastroschisis (p< 0.001), treatment modality (p < 0.001) 

and presence of associated congenital anomalies (p = 

0.034) were statistically significantly associated with 

complications. 

 

Length of Hospital Stay (LOS) 

The overall median duration of hospital stay in 

all the patients was 15 [(IQR, 11 -22 days) (range 2–45 

days)]. The median duration of hospital stay in survivors 

was 32 [IQR, 26-38] days, compared to 8 days [IQR, 4-

12 (mean 11.8 days in non-survivors) (p = 0.015)]. Table 

7 below shows factors associated with prolonged LOS 

among patients with CAAWDs at BMC. 

 

Mortality 

In this study, a total of 39 patients died giving 

mortality rate of 30.0% with the highest case fatality 

among gastroschisis (92.3%) and omphalocele major 

(30.4%). Prematurity (p<0.001), low birth weight (p < 

0.001), home delivery (p = 0.025), gastroschisis 

(p<0.001), treatment modality (p < 0.001), presence of 

associated congenital anomalies (p < 0.001) and ASA 

class III (p = 0.027) were statistically significantly 

associated with Mortality. 
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ADDITIONAL FILES 

4.1 Patient and maternal characteristics 

 

 
Figure 1: Age groups distribution among patients with CAAWDs 

 

Table 1: Patient and maternal characteristics 

Variables  Frequency Percentage 

Age group (Months)   

≤ 12 65 50.0 

> 12 65 50.0 

Sex   

 Male 68 52.3 

 Female 62 47.7 

Gestational age at birth(weeks)   

< 37 28 21.5 

≥ 37 102 78.5 

Birth weight (Kg)   

< 2.5 19 14.6 

≥ 2.5 111 85.4 

Place of Delivery   

 Home 7 5.4 

 Dispensary 16 12.3 

 Health Centre 31 23.8 

 Hospital 76 58.5 

Mode of delivery   

 Vaginal 110 84.6 

 Caesarean 20 15.4 

Prenatal obstetric ultrasound   

 Done  4 3.1 

 Not done 126 96.9 
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4.2. Clinical Characteristics 

 

 
Figure 2: Distribution of patients according to diagnosis at diagnosis 

 

Table 2: Clinical characteristics of patients with gastroschisis (N=26) 

Variables Frequency Percentage 

Nature of bowels   

Normal 3 11.5 

Oedematous & matted 12 46.2 

Gangrenous or necrotic 11 42.3 

Gastroschisis type   

Isolated 3 11.5 

Complicated or complex 23 88.5 

Gastroschisis associated anomalies   

Bowel atresia 6 23.1 

Intestinal malrotation 1 3.9 

Undescended testis 3 11.5 

Nil 16 61.5 

 

Table 3: Clinical characteristics of patients with omphalocele (N=46) 

Variables Frequency Percentage 

Nature of sac or membrane   

Intact 24 52.2 

Ruptured 1 2.2 

Inflamed or infected 21 45.6 

Omphalocele type   

Minor 30 65.2 

Major 16 34.8 

Omphalocele syndromicity   

Non syndromic 33 71.7 

Syndromic 13 28.3 

Omphalocele associated anomalies   

Beckwith-Wiedemann syndrome 2 4.4 

Cardiac anomalies 10 21.7 

GIT anomalies 1 2.2 

Vascular anomalies (congenital hemangioma) 1 2.2 

Nil 32 69.6 

 

Table 4: Clinical characteristics of patients with ventral hernia (N=58) 

Variables  Frequency Percentage 

Anatomical type of ventral hernia   

 Umbilical 25 43.1 

 Para umbilical 5 8.6 

 Epigastric 6 10.3 

 Inguinal 21 36.2 
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Variables  Frequency Percentage 

 Incisional 1 1.7 

Clinical type of ventral hernia   

 Reducible 40 69.0 

 Irreducible 11 19.0 

 Obstructed 2 3.5 

 Strangulated 5 8.6 

 

4.4. Operative Characteristics 

 

Table 5: American Society of Anaesthesiologists (ASA) Classification 

ASA class Description 

I Healthy individual with no systemic disease 

II Mild systemic disease not limiting activity 

III Severe systemic disease that limits activity but is not incapacitating 

IV Incapacitating systemic disease which is constantly life threatening 

V Moribund, not expected to survive 24 hours with or without operation 

 

 
Figure 3: Distribution of patients according to the type of surgical procedures 

 

4.5. Treatment Outcomes and Associated Predicting Factors 

4. 5.1. Complications 

 

 
Figure 4: Distribution of patients according to the type of complications 
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Table 6: Distribution of complications according to clinical type of CAAWDs 

 CAAWDs Gastroschisis (25/26) Omphalocele (18/46) Ventral hernia (10/58) 

Complication  n (%)  n (%)  n (%) 

Anaemia   5 (19.2)  3 (6.5)  1 (1.7) 

Malnutrition   3 (11.5)  4 (8.7)  0 (0.0) 

Coagulopathy   0 (0.0)  1 (2.2)  1 (1.7)  

Wound dehiscence   0 (0.0)  1 (2.2)  2 (3.5) 

Electrolyte imbalance  1 (3.8)  2 (4.3)  3 (5.2) 

Surgical site infection  0 (0.0)  1 (2.2)  2 (3.5) 

Sepsis   16 (61.5)  6 (13.0)  1 (1.7) 

 

Table 7: Factors associated with Complication among patients with CAAWDs at BMC 

Independent (predictor) variables Complication Chi-square P value 

Yes No 

n (%) n (%) 

Gestational age at birth(weeks)     

< 37 19(67.9) 9(32.1)   

≥ 37 34(33.3) 68(66.7) 10.8436 0.002 

Birth Weight(kg)     

< 2.5 15(78.9) 4(21.1)   

≥ 2.5 38(34.2) 73(65.8) 13.4315 <0.001 

Place of Birth     

Home 5(71.4) 2(28.6)   

Health Facility 48(39.0) 75(61.0) 2.8799 0.120 

Mode of delivery     

Vaginal 45(40.9) 65(59.1)   

Caesarean 8(40.0) 12(60.0) 0.0058 1.0 

Diagnosis     

Gastroschisis 25(96.1) 1(3.9)   

Omphalocele 24(52.2) 22(47.8)   

Ventral hernia 4(6.9) 54(93.1) 63.0628 <0.001 

Treatment modality     

Operative 7(9.3) 68(90.7)   

Non operative 46(83.6) 9(16.4) 72.5460 <0.001 

Timing of surgery (N=75)     

Emergency 4(25.0) 12(75.0)   

Elective 3(5.1) 56(94.9) 5.8993 0.034 

Associated congenital anomaly     

Yes 20(83.3) 4(16.7)   

No 33(31.1) 73(68.9) 22.0829 <0.001 

 

4.4.2 Length of Hospital Stay (LOS) 

 

Table 8: Factors associated with LOS among patients with CAAWDS at BMC 

Predictors Length of Hospital Stay (days) Chi-square P value 

≤ 14 > 14 

n (%) n (%) 

Gestational age at birth(weeks)     

< 37 21(75.0) 7(25.0)   

≥ 37 75(73.5) 27(26.5) 0.0246 1.0 

Birth Weight(kg)     

< 2.5 13(68.4) 6(31.6)   

≥ 2.5 83(73.8) 28(25.2) 0.5281 0.578 

Place of Birth     

Home 6(85.7) 1(14.3)   

Health Facility 90(73.2) 33(26.8) 0.5396 0.675 

Mode of delivery     

Vaginal 85(77.3) 25(22.7)   
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Predictors Length of Hospital Stay (days) Chi-square P value 

≤ 14 > 14 

n (%) n (%) 

Caesarean 11(55.0) 9(45.0) 4.3467 0.052 

Diagnosis     

Gastroschisis 17(65.4) 9(34.6)   

Omphalocele 24(52.2) 22(47.8)   

Ventral hernia 55(94.8) 3(5.2) 25.3707 <0.001 

Treatment modality     

Operative 69(92.0) 6(8.0)   

Non operative 27(49.1) 28(50.9) 30.2493 <0.001 

Timing of surgery(N=75)     

Emergency 13(81.3) 3(18.7)   

Elective 56(94.9) 3(5.1) 3.1935 0.107 

Associated congenital anomaly     

Yes 11(45.8) 13(54.2)   

No 85(80.2) 21(19.8) 11.9591 0.001 

 

4.5.3. Mortality 

 

Table 9: Factors associated with mortality among patients with CAAWDs at BMC 

Predictors Died Chi-square P value 

Yes No 

n (%) n (%) 

Gestational age at birth(weeks)     

< 37 20(71.4) 8(28.6)   

≥ 37 19(18.6) 83(81.4) 29.1663 <0.001 

Birth Weight(kg)     

< 2.5 15(78.9) 4(21.1)   

≥ 2.5 24(21.6) 87(78.4) 25.3871 <0.001 

Place of Birth     

Home 5(71.4) 2(28.6)   

Health Facility 34(27.6) 89(72.4) 6.0467 0.025 

Mode of delivery     

Vaginal 33(30.0) 77(70.0)   

Caesarean 6(30.0) 14(70.0) <0.001 1.0 

Diagnosis     

Gastroschisis 24(92.3) 2(7.7)   

Omphalocele 14(30.4) 32(69.6)   

Ventral hernia 1(1.7) 57(98.3) 70.1522 <0.001 

Treatment modality     

Operative 1(1.3) 74(98.7)   

Non operative 38(69.1) 17(30.9) 69.3709 <0.001 

Timing of surgery (N=75)     

Emergency 1(6.3) 15(93.7)   

Elective 0(0.0) 59(100.0) 3.7373 0.213 

Associated congenital anomaly     

Yes  21(87.5)  3(12.5)   

No  18(17.0) 88(83.0) 46.3410 <0.001 

 
Table 10: Factors associated with Outcomes among 75 Operated patients with CAADWs at BMC 

Dependent variables  LOS  Mortality  Complication  

≤ 14 > 14  Yes No  Yes No  

n (%) n (%) P value n (%) n (%) P value n (%) n (%) P value 

Timing of surgery          

Emergency 13(81.3) 3(18.7)  1(6.3)   4(25.0) 12(75.0)  

Elective 56(94.9) 3(5.1) 0.107 0(0.0) 59(100.0) 0.213 3(5.1) 56(94.9) 0.034 
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Dependent variables  LOS  Mortality  Complication  

≤ 14 > 14  Yes No  Yes No  

n (%) n (%) P value n (%) n (%) P value n (%) n (%) P value 

Duration of operation          

≤ 2hrs 64(91.4) 6(8.6)  1(1.4) 69(98.6)  7(10.0) 63(90.0)  

> 2hrs 5(100.0) 0(0.0) 0.651 0(0.0) 5(100.0) 0.933 0(0.0) 5(100.0) 0.604 

ASA Class          

I 62(95.4) 3(4.6)  0(0.0) 65(100.0)  3(4.6) 62(95.4)  

II 5(62.5) 3(37.5)  0(0.0) 8(100.0)  3(37.5) 5(62.5)  

III 2(100.0) 0(0.0) 0.032 1(50.0) 1(50.0) 0.027 1(50.0) 1(50.0) 0.005 

DISCUSSION 
Congenital anterior abdominal wall defects are 

among the major causes of neonatal and childhood 

morbidity and mortality in many countries around the 

world [1]. In this study, the median age at presentation 

was 13.5 months, which is contrary to findings in other 

studies where most of patients present to health facilities 

during neonatal period [14-21]. The finding of older age 

at presentation in the present study can be explained by 

the large number of patients with ventral hernia which 

are usually diagnosed later in life and usually present to 

health facilities only when their hernias become painful 

due to obstruction or strangulation. The male 

preponderance in this study agrees with what was 

reported by others [3-30], but contrasts with what is 

reported in literature where females predominate [4]. A 

study in Europe reported that CAADWs occurred 

equally among males and females [6]. We could not find 

in literature the reasons for this gender differences and 

this warrants further investigation. 

 

In our study, only four (3.1%) patients had 

antenatal ultrasound scanning at least once during 

pregnancy. However, prenatal diagnosis was not made. 

This is similar to the finding of Abdur-Rahman et al., 

[30], who reported that despite the availability of 

antenatal ultrasound scanning in most centres in Nigeria, 

only one of seven cases of gastroschisis was diagnosed 

prenatally. However, ultrasound scanning is currently 

not recommended as part of the antenatal care package 

[31]. In our environment, we have observed that 

ultrasound often focuses on basic obstetrics parameters 

and evidence of fetal viability with little attention paid to 

the detection of congenital anomalies. The varying levels 

of reliability of some of the antenatal scans have also 

been identified as a potential problem [3]. We believe 

that improvement in prenatal diagnosis will improve the 

outcome, as proper planning for delivery and prompt 

post-partum care can be made. 

 

Delayed presentation to tertiary pediatric 

surgery center is a major problem in the management of 

CAAWDs in low resource settings [32]. In the present 

study, in spite of the obvious anomalies such as 

gastroschisis and omphalocele, there was delay in 

presentation (as shown by age at presentation) because 

many of these children were delivered at peripheral 

health facilities of which most of them are in remote 

areas, or at home in remote villages, this is in agreement 

with other studies in most developing countries [3-14], 

late referral to our centre by healthcare workers at 

peripheral health facilities or may be due to lack of 

accessibility to health care facilities and awareness of the 

disease. Delayed presentation in the current study may 

have increased the morbidity and mortality, as factors 

like poor regulation of temperature and hydration status, 

improper care of the defect led to sepsis and vascular 

compromise of prolapsed gut during prolonged 

transportation, as observed in this and previous studies 

[5-34]. 

 

Associated congenital anomalies in patients 

with CAAWDs assume a great significance, as survival 

and prognosis depends upon the number and severity of 

the associated anomalies [35]. Various studies have 

reported the incidence of associated anomalies with 

CAAWDs to be 30 -70% [35-38]. In keeping with other 

studies [35-38], associated congenital anomalies in this 

study was reported in 30.4% and 38.5% of cases of 

omphalocele and gastroschisis respectively. These 

figures are lower than that reported in literature [36-38]. 

This low incidence of associated congenital anomalies in 

our study may be due to the fact that, our study had small 

sample size compared to other studies [36-38], thus 

giving low incidence of associated congenital anomalies, 

some of our CAAWDs patients were not routinely 

screened for associated anomalies soon after their 

admission. This may be contributed by lack of screening 

facilities in our emergency services as a result most of 

associated congenital anomalies in our study were 

diagnosed clinically. In this study, the presence of 

associated congenital anomalies was associated with 

poor outcomes among patients with CAAWDs. 

 

In this study, more than half of patients were 

treated surgically; this included all patients with ventral 

hernia, 15 patients with omphalocele and only 2 patients 

with gastroschisis. Fifty-five patients were treated non-

operatively. The low rate of surgical intervention in these 

patients is attributed to, the recommended treatment 

modality for patients with gastroschisis and omphalocele 

which is non-surgical, except for the small exposed 

intestines and small defects, [23-28]. The low incidence 

of surgical management in patients with gastroschisis 

and those with omphalocele can also be explained by the 
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fact that most babies were not fit for primary closure 

under general anesthesia as the immediate post-

admission care was centered on proper resuscitation. 

Presence of associated congenital anomalies (especially 

severe and complex congenital cardiac anomalies) in 

patients with omphalocele rendered some of patients 

unfit for immediate surgical closure, hence were 

managed conservatively by antibiotics and dressing with 

Vaseline gauses and Zincast application, to allow sac 

granulation. Also, the presence of significant bowel 

edema and concomitant risk of bowel 

ischemia/compartment syndrome precluded attempts at 

primary closure in patients with gastroschisis. These 

were treated non-operatively by reduction of herniated 

contents under Silo bag in patients with gastroschisis, 

while patients with omphalocoele were treated by 

antibiotics and dressing with Vaseline gauses and 

Zincast application, the late presentation to the pediatric 

surgeon, which is a reflection of the low level of health 

awareness in our community. The late presentation may 

lead to increasing edema of the bowel wall and increased 

risk of bowel ischemia/compartment syndrome which 

clearly reduces the chances of surgical treatment [39]. 

Intensive health education with a view of promoting 

increased health awareness and encouraging early 

presentation of patients to hospital will reduce the 

morbidity and mortality associated with the disease. 

 

Non-availability of parenteral nutrition was a 

significant challenge encountered in this study. An 

international survey reported that only 19% of tertiary 

pediatric surgery centers in low-income countries had 

access to parenteral nutrition [43]. Wright and colleagues 

[44], rightfully noted that the challenges to the provision 

of parenteral nutrition in LMICs include lack of 

infrastructure and availability of neonate-specific 

parenteral nutrition bags, difficulty in achieving central 

venous access and shorter bench life of neonatal 

parenteral nutrition where available. Early enteral 

feeding has been proven to be beneficial in patients with 

CAAWDs. This will be especially important in our 

setting where parenteral nutrition is not readily available. 

 

The presence of complications has an impact on 

the final outcome of patients presenting with CAAWDs 

[30]. In this study, the overall complication rate was 

found to be 40.8%, a figure which is lower than that 

reported by Oyinloye et al., [14], in Nigeria, but higher 

than that reported by other authors [12-28]. The reason 

for the high overall complication rate in this study may 

be attributed to prematurity, low birth weight, 

gastroschisis, non-surgical treatment modality, and 

presence of associated congenital anomalies. As reported 

in other studies [16-30], sepsis/surgical site infections 

were the most common complications in this study. 

 

In the present study, the overall median duration 

of hospital stay was 15 days which is shorter than that 

reported by other authors [12-28], the shorter LOS in our 

study was skewed and became low or shorter by many 

patients with ventral hernia who most of them had LOS 

ranging between 2-6 days. Prolonged LOS in our study 

was observed in patients with omphalocele, in patients 

with associated congenital anomalies, in patients with 

ASA class III and in patients who were treated non-

operatively. However, due to the poor socio-economic 

conditions in Tanzania, the duration of inpatient stay for 

our patients may be longer than expected. 

 

 In low- and middle-income countries 

(LMICS), mortality rates have been reported to range 

between 30 and 100% [46-50]. By contrast, survival rates 

in high-income countries are above 95% [51, 52]. In this 

study, the mortality was 30.0%, with the highest case 

fatality among patients with gastroschisis (92.3%), 

omphalocele major (30.4%) and ventral hernia (1.7%). 

Our mortality rate of 30.0% was comparable to 30.4% 

that was reported in a Nigerian study [30], lower than 

98% that was reported in a Ugandan study [3], by 

Wesonga et al., but higher than that reported by other 

authors [12-52]. The high mortality rate in this study was 

attributed to prematurity, low birth weight, home 

delivery, complicated gastroschisis, ASA class III and 

presence of associated congenital anomalies. Addressing 

these factors responsible for high mortality in our 

patients is mandatory to be able to reduce mortality 

associated with this disease. 

 

CONCLUSION 
Congenital anterior abdominal wall defects 

remain the most common congenital anomalies seen in 

the pediatric surgical unit at Bugando Medical Centre 

and contribute significantly to high morbidity and 

mortality in our setting. The majority of patients present 

late when the disease becomes complicated and are in 

poor general condition, this contribute to poor outcome 

of this condition in our local setting. Antenatal 

ultrasound scan for prenatal diagnosis of CAAWDs is 

not commonly performed at BMC and in our local setting 

at large. 
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