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INTRODUCTION 

Encephalocoeles are a type of neural tube defects (NTDs) 

characterised by herniation of the brain and its meninges 

through a defect usually in the midline of the cranial vault 

or at the base of the skull.1 This CNS herniation may 

occur between 8 and 12 weeks of gestation at the site of 

local mesenchymal disruption.2 Encephalocoeles are 

frequent in developing countries of Asia and Africa.3-5 

They account for 10 to 20 % of all craniospinal 

dysraphisms, with an incidence of approximately 1/5000 

live births.6,7 

Anatomically, 75% of the encephalocoeles are occipital, 

13-15% are fronto-ethmoidal, and 10-12% are in the 

parietal or the sphenoidal region. Occipital 

encephalocoeles are common in the western hemisphere, 

whereas anterior (frontal and ethmoidal) are common in 

Southeast Asia.8,9 Occipital encephalocoele is more 

common in females than males.7 Occipital 

encephalocoeles may be enormous, known as a giant 

meningoencephalocoele (encephalocoele), when the head 

is smaller than the Meningoencephalocoele.10 This is 

accompanied by surgical and anaesthetic challenges, 

especially the issues of positioning and intubation.11 
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ABSTRACT 

 

Background: Encephalocoeles are herniation of the brain and its meninges via a midline cranial vault defect or at the 

base of the skull, at the site of local mesenchymal disruption. It accounts for 10% to 20% of all the cranial and spinal 

dysraphisms found in 1/5000 live births. 

Method: It is a 5 year retrospective study on 42 cases of encephalocoele managed in a Nigerian Tertiary Medical 

Centre. We extracted the clinical findings and surgical management outcomes from the patient's case notes. 

Result: Ages at presentation were Neonates (24, 57.1%), ≤3 months (35, 83.3%), with mode of 2 days. Males (12, 

28.6%), females (30, 71.4%), with M:F=1:2.5.  Posterior (occipital) lesions (36, 85.7%), anterior (6, 14.3%). Variable 

size lesions (33, 78.6%), giant encephalocoeles (9, 21.4%). Hydrocephalus (16, 38.1%) included pre-excision HCP 

(12, 75% of 16) and post excision HCP (4, 25% of 16). Available neuroimaging was TFUSS (all, 100%), CT Scan 

(20, 47.6%), MRI (2, 4.8%). Surgery of excision and repair (36, 85.7%), combined craniofacial repair (6, 14.3%), 

additional ventriculoperitoneal shunt (16, 38.1%). Post-operative complications included CSF leak (2, 4.8%), 

superficial surgical site infection (3, 7.1%), meningitis (1, 2.4%), shunt infection (4, 9.5%), shunt obstruction (7, 

16.7%). Outcomes were good (38, 90.5%), blind (3, 7.1%), vegetative (1, 2.4%), death (1, 2.4%). 

Conclusions: Encephalocoeles are an uncommon congenital type of neural tube defect containing herniated brain 

tissue. Posterior (occipital) lesions are commoner (and maybe of giant size) than anterior lesions (Sincipital). Surgical 

outcomes are generally good. 
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Other anomalies often accompany Encephalocoeles in at 

least 60% of the patients. Notably, the neurologic 

problems may include Hydrocephalus, microcephaly, 

ataxia, developmental delay, visual issues, mental and 

growth retardation, and seizures.12 Treatment of 

frontoethmoidal encephalocoeles should be 

recommended at an earlier age to avoid distortion of 

facial anatomy during growth.13 Though, managing 

children with significant defects and herniation of a 

considerable brain matter into the sac can be challenging 

at times. In such cases, preservation of the herniated brain 

parenchyma can be accompanied by an expansile 

cranioplasty.14 Certain factors determine the prognosis of 

patients diagnosed with encephalocoeles. These include 

the size of the sac, the contents of the neural tissue, 

Hydrocephalus, infections, and other pathologies that 

accompany the condition.15  

This study aims at studying the presentation, surgical 

management, and outcomes of patients operated with 

encephalocoeles.  

METHODS 

This retrospective study lasted five (5) years between 

January 2017 and December 2021. All cases of 

encephalocoele who had surgical intervention (excision 

and repair) were included in the study. Excluded were 

those who had excision and repair in another centre but 

referred to us for other surgery and those lost to follow 

up. The study was conducted in Federal medical centre (a 

tertiary medical facility), located in Northeastern Nigeria, 

in Yola, Adamawa state. Relevant data such as age at 

presentation, sex, clinical types based on the location of 

encephalocoele, the size of the lesion, presence of seizure 

and hydrocephalus at presentation, available radiologic 

evaluation, operative method, postoperative 

complications, and follow up conditions were extracted 

from the patient's case notes. The data were entered into a 

pre-formed proforma and analysed using IBM SPSS 

version 25.0. Simple frequency tables were generated, 

percentages, mean, and standard deviations were 

calculated. Associations were determined using the 

Student t test for continuous variables and Chi square test 

for categorical variables. A p value of <0.05 was 

considered statistically significant. 

RESULTS 

We managed a total number of 42 patients with various 

encephalocoeles during the study period. Ages at 

presentation ranged froma few hours to 6 months with a 

Mode of 2-day olds. Out of the 24 patients that presented 

within the neonatal period (≤1 month), 15(62.5%) 

presented within the first three (3) days of delivery. There 

were 12 males and 30 females, with a male:female ratio 

of 1:2.5. Nine (21.4%) patients had giant occipital 

(posterior) encephalocoele, while the others were of 

variable sizes and sited either anteriorly or posteriorly. 

Hydrocephalus was found in 16 patients, with 12 

observed before the surgery and four (4) after the surgery. 

In addition to trans fontanelle ultrasound scan (100%), 

computed tomography scan (CT scan) was available in 

about half of the patients, while only two (2) patients did 

magnetic resonance imaging (MRI). Various clinical 

findings among the 42 patients are shown in (Table 1).  

Table 1: Clinical findings in patients with 

encephalocoele. 

Parameters N % 

Age at presentation (months) 

≤1 24 57.1 

2-3 11 26.2 

4-5 05 11.9 

≥6 02 4.8 

Gender 

Males 12 28.6 

Females 30 71.4 

Clinical types 

Anterior 6 14.3 

Posterior 36 85.7 

Size of lesions 

Variable size 33 78.6 

Giant size 9 21.4 

Presence of seizures 

Yes 02 4.8 

No  40 95.2 

Presence of hydrocephalus 

Pre excision 12 28.6 

Post excision 04 9.5 

Available investigations 

Trans fontanelle ultrasound 

scan 
42 100 

Head computed tomography 20 47.6 

Magnetic resonance imaging 02 4.8 

Table 2: Postoperative complications and outcomes. 

Complications N % 

Excision and repair 

Cerebrospinal fluid leak 02 4.8 

Superficial surgical site infection 03 7.1 

Meningitis 01 2.4 

Post ventriculoperitoneal shunt 

Shunt infection 04 9.5 

Shunt obstruction 

Proximal 06 14.3 

Distal 01 2.4 

Postoperative outcome 

Good 38 90.5 

Clinically blind 2 4.8 

Vegetative state 01 2.4 

Death 01 2.4 

The patients with posterior (occipital) lesions had 

excision and repair with or without choroid plexus 
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excision for those whose excised parenchyma included 

parts of the lateral ventricle. The ones with anterior 

lesions had combined craniofacial excision. The most 

common complication was proximal shunt obstruction 

followed by shunt infection, superficial surgical site 

infection, CSF leak, meningitis, and distal shunt 

obstruction, as shown in (Table 2). 

 

Figure 1: A) Occipital giant encephalocoele, B) frontal 

(sincipital) ulcerated encephalocoele in a new-born, C) 

brilliantly trans illuminating occipital encephalocoele 

coexisting with a cervical meningocoele. 

 

Figure 2: A) CT Scan finding of largely parenchymal 

mass and some cystic component in a giant occipital 

encephalocoele, B) intraoprative picture of our 

technique of holding up(supporting) a giant occipital 

encephalocoele with the patient in a prone position, C) 

post excision scare in occipital region. 

DISCUSSION 

From the 42 patients we managed, the majority (35, 

83.3%) presented within three (3) months of delivery, 

with neonates (≤1 month old) constituting a large number 

(24, 57.1%). This large number presenting within three 

(3) months is similar to the findings of Ramdurg, 

Babagana and Raja, while Amadi found older (up to 

sixmonths) children.16-19 Our patients were probably 

younger because of early referral. Most of them were 

delivered in a primary health care facility with no 

expertise in the early care of such patients. This finding 

contrasts with the findings of Charu that found it in 

20.4% of the infants (younger than one month).20 We 

found dominance of female (71.4%) patients over males. 

This dominance agrees with other studies: Rehman, 

Kabre, Gyan and Shokunbi, whom all found female 

dominance over males. Contrary to ours, Charu found 

slight male dominance (53.4%).20-24 

Posterior (occipital encephalocoele) was the most 

common lesion in our study, followed by the anterior 

(Sincipital). This is similar to the Nigerian findings of 

92.5%, 82.4%, and 70%, respectively, by Gyan, 

Babagana, and Shokunbi. Reports from other climes by 

Raja (80%), Charu (67%) and Warf (48%) also indicate 

that the common lesions are occipital in 

locations.17,18,20,23,25 The reverse is the case in Southeast 

Asia (Mahapatra and Hoving).8,9 Frontal (Sincipital) 

Encephalocoeles were very few. It conforms tothe reports 

by Softa (17 in 6 years), Raja (3 in 3 years), and 

Esperence (2 in 10 years).18,26,27 However, Mahapatra and 

Hoving reported that frontal lesions were commoner.8,9 

We found 9 (21.4%) cases of giant Encephalocoele, 

nearly similar to the finding by Gyan (28%) in Sokoto, 

Nigeria. All were occipital, while Gyan found 1 in the 

parietal region.23 In our finding, presentations with 

seizures were rare (2, 4.8%). We probably had non that 

presented with CSF leak or high-grade fever, a 

recognised cause of the seizure. Parmar found fewer 

seizures (2, 2.35%), but Kabre and Rehman found a 

higher number presenting with seizures (14%and 15%) 

respectively, while Bui found more (17%) in patients 

with occipital encephalocoeles.21,28,29 

Hydrocephalus was found in 16 patients (38.1%), with 

the majority diagnosed before the excisions. Preceding 

the excision was found in 12 patients (28.6% %) of the 42 

patients, were found on the patients with occipital lesions. 

The association of hydrocephalus with the occipital 

lesion is 60% to 90%, as seen by Gamache, unlike ours 

(100%).30,31 We found Hydrocephalus in only 3(18.75%) 

out of the nine (9) giant occipital encephalocoelesin our 

series, while Gyan reported only 1 (7.1%) out of 14 in his 

series on giant encephalocoele in Sokoto, Nigeria.23 Our 

finding of pre excision hydrocephalus (12, 28.6%) 

outnumbered the ones from a report by Parmar (8.57%).28 

We found 4 (9.5%) post excision Hydrocephalus far more 

than what Parmar got (1, 2.85%), but nearly equal to the 

finding of Rehman (4, 8%), and just short of half the 

result by Ehab (21%).21,28,32 All had trans fontanelle 

ultrasound scan and additionally computed tomography 

(CT Scan) in about 47.6% and magnetic resonance 

imaging (MRI) in only 2 (4.8%). The fewer CT scan and 

MRIs maybe because it is either not available (CT Scan 

and MRI are about 15 Km and 250 Km away from our 

hospital) or expensive as the cost of CT Scan and MRI is 

about 50% and 100% the cost of operating on these 

patients.  

The patients with preoperative Hydrocephalus had 

Ventriculoperitoneal Shunt with the excision in the same 

sitting (we called this "2 in 1"). Those with occipital 

(including the giant occipital lesions) had standard 

excision and repair, while those with anterior lesions had 

craniofacial excision and repair. One (1) patient with 

giant encephalocoele (containing significant brain tissue) 

had a modified cranial compartment enlargement by 

making radial incisions about 4 cm long on the occipital 

bone to allow the fanning out of the bone in other to 

accommodate the minimally excised brain parenchyma. 

None had the need for autologous bone cranioplasty as 
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advocated by Bozinov.33 We found seventeen (17) 

complications among nine (9) patients, with four (4) 

patients who had two (2) complications each and two (2) 

who had three (3) complications each. Post excision CSF 

leakages were observed in two (2) patients who 

subsequently developed hydrocephalus, proximal shunt 

obstruction and superficial surgical site infection. The 

post excision CSF leak (4.76%) was twice the findings of 

Rehman and Parmar respectively.21,24 Our superficial 

Surgical Site infection finding was three times less than 

that reported by Parmar (22.85%), probably because we 

had only one (1) preoperative wound infection, a risk 

factor for postoperative infection.28 One of our patients 

developed meningitis (2.4%). Parmar observed five (5) 

times (11.42%) more meningitis and local abscess cases 

than ours.28 Seven (7, 16.7%) patients had shunt 

obstruction, mainly of the proximal type, in the ones with 

(3) giant hydrocephalies that had VP Shunt and in 4 

others. Our finding regarding shunt infection was 

(9.52%). Parmer found lesser cases of shunt obstructions 

and infections (2.35%), respectively.28 Babagana, in the 

same Hospital but from different studies and periods 

found fewer shunt obstruction and infections of 12.5% 

and 8.3%, respectively.17 We found good outcomes in 

most of our patients (90.5%). Two had blindness 

probably from the excised visual cortex of the giant 

encephalocoele or Knobloch syndrome.33-34 One became 

vegetative after developing a venous brain infarction, 

While the other one died from anaesthesia related 

complications. 

Limitations 

Limitation of current study is that it is a retrospective one 

with a small number of participants characterised by 

missing case notes. Improvement is likely with a 

prospective study involving more participants. 

CONCLUSION 

Most of our patients presented early, lesions were 

common among females, and the commonest 

encephalocoeles are occipital ones. Despite the Scarcity 

of computed tomography and magnetic resonant imaging, 

patients had various surgical interventions with good 

outcomes, except for a few that developed shunt-related 

complications, one death, one blindness. It confirms that 

occipital encephalocoeles are commoner than others in 

our environment and that most can be managed safely 

with few complications even when neuroimaging is not 

readily available.  
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