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ABSTRACT.   This study describes a 14-year follow-up of infants with en-
cephalocele seen at  King Abdulaziz University Hospital from 1988 to 2002.
Out of 13 cases, only ten were born among the 35,851 births recorded in that
period.  Only occipital subtype was found.  Three of them had meningocele,
nine cases had meningoencephalocele and only one had me-
ningoencephalocystocele.  Eight patients developed hydrocephaly.  Only 5 of
these patients needed a ventriculoperitoneal shunt insertion, one of them with-
out encephalocele repair.  One patient was diagnosed as having Patau’s Syn-
drome (47 XY + 13) with congenital glaucoma and ventriculomegaly.  One
case had Meckel-Gruber syndrome.  Seven patients were contacted, inter-
viewed and/or examined in the outpatient clinic for developmental assessment.
Four of them had normal mental and physical development for age.  The rest
were developmentally delayed.  The aim of this study was to investigate the
possible prognostic parameters, looking for the most influential risk factors
that affected the morbidity and mortality of the study’s patients. The authors
concluded that the size of the bone defect, the brain content of the sac, the as-
sociated hydrocephalus and syndromes are important factors that influence the
prognosis of occipital encephalocele from both mortality or morbidity points
of view.
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Introduction

Like spina bifida, bifid cranium occurs where a defect in the skull allows the intra-
cranial contents to bulge.  The bulging may consist only of meninges (meningocele) or
may contain an addition brain tissue (meningoencephalocele).  Sometimes a portion of
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the occipital horn of the lateral ventricle protrude in addition:  me-
ningoencephaloventriculocele.  Broadly, this lesion can be classified based on the loca-
tion of the mass into occipital, parietal, frontonasal, and nasopharyngeal.  The most
common lesion is the occipital encephalocele.  Cranial meningoceles have good prog-
noses; whereas, patients with meningoencephaloceles are at increased risk of having
visual problems, microcephaly, mental retardation , and seizures.  Generally, children
with neural tissue within the sac and associated hydrocephalus have the poorest prog-
noses.

In this article, the authors present their experience of such patients seen over a period
of fourteen years at the King Abdulaziz University Hospital (KAUH), Jeddah, Saudi
Arabia.  KAUH is a 400 bed teaching hospital providing health care services to a multi-
national population.

Material and Methods

The records of patients with the diagnosis of encephalocele, seen at KAUH during
the period from July, 1988 till June, 2002, were studied.  Thirteen consecutive cases
were found.  There were 7 girls and 6 boys.  All, but three, were born at KAUH during
this study period.  During this period, out of 35,851 births, 10 cases of encephalocele
were detected.

All were of the occipital type.  Two of them had meningocele, ten cases had me-
ningoencephalocele, and one had meningoencephaloventriculocele.

Nine of the study’s patients had their encephalocele repaired primarily (six patients
during the first four days of life, one at three weeks, one at six weeks, and the last at fif-
teen months of age).  In all the nine cases, it was intended to preserve the brain tissue.
In only one case (No. 5 on Table 1) a portion of the herniated neural tissue was excised.
Four cases were not operated upon, one with a huge inoperable encephalocele and the
other three had small sized encephaloceles covered with normal skin; one of them was
Meckel-Gruber syndrome.  Three patients had ventriculomegaly only by CT-scan and/
or ultrasound examinations.  Eight patients developed hydrocephalus.  Only five of
these patients needed a ventriculo-peritoneal shunt insertion, one of them without en-
cephalocele repair.

One patient was diagnosed has having Patau Syndrome (47 XY +13) with congenital
glaucoma and ventriculomegaly (case No. 3 in Table 1); he had meningoencephalocele
4 x 4 cms in diameter, that was repaired on the second day of life.  On follow-up, he
was found to be developmentally delayed (physical and mental) with repeated attacks
of convulsions.  He lost follow-up after his third birthday.

The patient with the Meckel-Gruber syndrome (case No. 4 in Table 1) had in addi-
tion to the encephalocele, a short webbed neck, short clavicle, short crowded ribs(pos-
sible hypoplastic lungs), microphthalmia, dextrocardia, and hydrocephalus.  The defect
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was 2 x 2 cms, covered with normal skin.  He died at three months of age from severe
respiratory distress and sepsis.

Results

Table 1 shows a summary of the data of the 13 cases.  The incidence of en-
cephalocele over the 14-year study period in KAUH was 0.28/1,000 births.  Sex was
not a determining factor as almost equal number of patients were seen in both sexes.
All thirteen patients were born after full-term pregnancy, two of them were small for
date.  Only two patients were the products of gestational diabetes pregnancy, otherwise
no significant antenatal history was detected.  Antenatal ultrasound was done to seven
of the patients and only three were diagnosed as having encephalocele.  Two of the oc-
cipital encephaloceles were ulcerated with leaking CSF.

At birth, weight of the ten patients had normal head circumference and the remaining
two had microcephaly.  Seven out of the ten patients developed hydrocephalus.  Four of
them had A V-P shunt inserted, the fifth did not need one because of arrested hy-
drocephalus and the sixth case continued treatment in another hospital at 3 months of
age and lost follow-up.  The last case was not shunted because of the poor outcome ex-
pected with Meckel-Gruber syndrome.  He died at three months of age.  Three patients
had dilated ventricles associated with their encephalocele, one had Patau syndrome and
the other two had associated brain atrophy.

Three patients were blind, two were hydrocephalic, and all had brain tissue hernia-
tion within the encephalocele.  Two patients died of sepsis (patients No. 4 & 6 in Table
1) while two lost follow-up (patients No. 1 & 3 in Table 1).  Eight patients were con-
tacted, interviewed and/or examined in the outpatient clinic for developmental assess-
ment.  Four of them had normal mental and physical development for age (none had
hydrocephalus or large bony defect but two had minimal protrusion of brain tissue).
The rest were developmentally delayed with ranging severity from mild to moderate.
All of them had protruding brain tissue and hydrocephalus and all were shunted.

Discussion

Encephalocele is a neural tube defect occurring as a result of failure of fusion of the
rostral end of the neural tube, during the fourth week of fetal life.  If arrest of neural fu-
sion occurs in the caudal region at the same time, spina bifida may be present in as-
sociation with encephalocele[1].

The incidence of encephalocele has been estimated as one in every 3,000 - 10,000
births[2], e.g., 0.2/1,000 births in New South Wales[3] and 0.5/1,000 births in Nigeria[4]
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To the authors’ knowledge, there was no reported incidence for encephalocele in
Saudi Arabia.  This study found it to be 0.28 in 1,000 births in KAUH as we had 10
cases among 35,851 births.

No sex preponderance was demonstrated in this present study, confirming the same
finding in other reports[4, 5].  In contrast to female preponderance in some studies[2, 3].
This lesion can be classified based on location into occipital frontonasal, parietal and
nasopharyngeal.  In reviewing previous reports, it was found that the most common lo-
cation was the occipital one, which occurred similarly in all our patients.

Antenatal ultrasound can confirm diagnosis of encephalocele, which has to be dif-
ferentiated from cystic hygroma, teratoma, and haemangioma[6, 7].  Six of the  present
study’s patients had antenatal ultrasound examinations.  Three of them were not di-
agnosed because of the small size of the lesion.  This is supported by the results of oth-
er workers[8].

Encephalocele may occur as an isolated lesion or as a component of various syn-
dromes, or associated with other congenital abnormalities.  In the investigation series,
one case had Meckel-Gruber syndrome which is an autosomal recessive disease.  It was
described by Meckel in 1822, later by Gruber and, recently, by Optiz and Howe.  More
than 200 cases have been reported till 1997[9].  The patient died at 3 months of age.
The other case was Patau syndrome (trisomy 13) and this is, to the authors’ knowledge,
the first reported association of encephalocele with Patau syndrome.

All patients of this study had brain ultrasound and/or CT scan done to exclude any
other associated intracranial malformation, e.g., hydrocephalus, ventriculomegaly,
brain atrophy, etc.

The authors found that all patients of this present study had either hydrocephalus or
ventriculomegaly on investigation, but no apparent clinical neurological abnormalities
were detected at birth.  Hydrocephalus was found to develop with encephalocele in
62% of our cases.  This is a much higher association than most of the other reports[4,

10].  Only one of them had normal mental development, the child now is 13 years old,
but his hydrocephalus had arrested spontaneously at an early age. One of the study’s
patients who developed hydrocephalus had a lost follow-up at 3 months of age. From
the six hydrocephalics patients left, two died at 3 and 15 months of age.  The four sur-
viving hydrocephalics  were shunted but all of them had delayed milestones.  It is clear
to the investigators that the development of hydrocephalus in encephalocele patients is
one of the poor prognostic factors as it is associated with either delayed milestones or
death irrespective of shunt insertion. This result is consistent with the study of Mealy
[2].

Development of blindness was found to be associated with hydrocephalus in some
cases and associated with large encephalocele in others.  Mealy et al[2]  reported that
the timing of operation had no clearly discernible influence on the ultimate outcome.
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The result of this study was consistent with his, as no significant difference was ob-
served between those having early versus late surgery when looking into milestones,
death, blindness, and development of hydrocephalus.  In general, the recommenation by
the authors of early surgical interference especially if it is ruptured or discharging CSF.

The mode of delivery or head circumference at birth did not affect the outcome in the
present study’s cases from mortality or morbidity viewpoints.

It is clear that associated syndromes, the size of the bony defect and neural tissue
contents of the encephalocele influenced the prognosis in this present study.  The in-
vestigators found all patients with small defect in absence of hydrocephalus or associat-
ed syndromes had normal development.  The four normal cases had small bony defect
in comparison with those with delayed milestones or deceased patients.  This result
confirms other workers[2] who showed poor results with larger lesions.

In conclusion, the large size of the bone defect, the major neural tissue content of the
sac, the associated hydrocephalus and syndromes are important factors that influence
adversely the prognosis of occipital encephalocele.

References

[1]  Leong AS, Shaw CM. The pathology of occipital encephalocoele and a discussion of the pathogenesis.
Pathology  1979; 11(2):  223-234. 

[2]  Mealy J, Ozenitis AJ, Hockley AA.  The prognosis of encephalocele.  J Neurosurg  1979; 32: 209.
[3]  Field B.  The child with an encephalocele.  Med J Aust 1974; 1(18):  700-703. 
[4]  Adetiloye VA, Dare FO, Oyelami OA. A ten-year review of encephalocele in a teaching hospital.  Int

J Gynaecol Obstet 1993; 41(3):  241-249. 
[5]  Waldo E, Nelson MD.  Encephalocele.  Nelson Textbook of Pediatrics 15th ed Saunders  1997; 184-

185.
[6]  Chervenak FA, Isaacson G, Mahoney MJ, Berkowitz RL, Tortora M, Hobbins JC. Diagnosis and

management of fetal cephalocele.  Obstet Gynecol 1984; 64(1):  86-91. 
[7]  Kramer LA, Crino JP, Slopis J, Hankins L, Yeakley J.  Capillary hemangioma of the neck: prenatal

MR findings.  AJNR Am J Neuroradiol  1997; 18(8): 1432-1434. 
[8]  Bronshtein M, Bar-Hava I, Blumenfeld Z.  Early second-trimester sonographic appearance of oc-

cipital haemangioma simulating encephalocele.  Prenat Diagn  1992; 12(8):  695-698. 
[9]  Jones KI.  Meckel-Gruber Syndrome.  Smith’s Recognisable Patterns of Human Malformation 1997.

5th ed Saunders  1997; 184-185.
[10] Date I, Yagyu Y, Asari S, Ohmoto T.  Long-term outcome in surgically treated encephalocele.  Surg

Neurol  1993; 40(2):  125-130. 



W.A. Abu Elenein et al.36

, WM� �dA� l��√ �b* q�U� `�� , ∕U�b�« WKOI� ��cMÔ*« q�«uF�«
�b�� −e�eF�« b�� pKK*« WF�U� vHA��0 Íd� Ô√

**f�� bL��  W�U�√ Ë ,*∕U�b�« tÒK�«b�� q�√ ,*s}MOF�« u�√ tÒK�«b�� ¡U�Ë
,e�eF�«b�� pK*« WF�U�  ,VD�« WOK�  ,W�«d'« r�� **Ë �UH�_« V� r�� * 

W��uF��« WO�dF�« WJKL*« − �b����

l�{dK� WM� �dA?� l��√ �b* WF�U�?� W�«�b�« Ác�� nB� Æ hK�?��*«
W�F??�U�� vH�A?�??�?� w� «Ëb��u?�� s�c�« w�U��b�«  W?K�O?I�U� 5�?�U?B*«
5� s� Æ Â≤∞∞≤ ÂU?� v�≈ Â±π∏∏  ÂU??� s� �d?�?H�« w� e|e?F?�«b?�?� pK*«
pK� w?� WK�??�?� ��ôË ≥µ∏µ± ��« 5?�® b�u� r� ÎU??C�d??� d?A??� W�ö??��«
5� s�Ë Æ  w�«c?I�« jO?LM�« Íu� ·�U?B� r� Æ jI?� �dA?� Èu?� ©�d�?H�«
W?F?��Ë ,  W?}?zU?�?��« WKO?I�U?� Êu�U?B?� W�ö� ÊU?� v{d??� �d?A?� Àö?��«
WOzU?���« WKOI�U� ÎU�U?B� jI� b�«ËË  W?O�U�b�« WOz U?���« WKOI�U� Êu�U?B�
�d� v�≈ Z��� r�Ë  �√d�« �u0 v{d?� WO�UL� VOB√ .  WO�OJ?�« WO�U�b�«
lC�� r� r�b�√ v{d*« ¡ôR� s� W�L� Èu�   W?O�UHB WOMOD� WOK�u%
l�   ËU�U� W��ö�� b�«Ë i�d� Èb� XB��   ,WO�U�b�« WKOI�«   `OKB��
qJO� W?��ö�0 ÎU�UB?� b�«Ë i�d� ÊU?� ,  UMOD��« W�U?�{Ë vIK� ���
��UOF�« w� rNB?�� Ë√ Ø Ë rN�K�UI�Ë v{d� WF?��� �UB�ô« - d�Ëd� −
Íb�  ©wKI??F�«® w�??HM�«Ë  Íb??�?'« u??LM�« ÊUJ�  r�u/ r?O?O??I� q�√ s�
«u�UJ�  ÊËd?�ü« W�ö?��« U?�√Ë  r��UL?�√ v�≈ W?�?�M�U� ÎU?OF?O?�� rNM� W?F��√
5�?�U� WKL�?;«  W��«c�ù«  U?��U�?�*« W?�«�� UM��U� X�U?�  Æ Î«u/ s�d?�Q�?�
Æ U�U?{d�  W?O{d?�Ë   UO?�Ë �bF?� w� Î«d?O�Q� d�?�_«�UD��ô« q�«u?� s�
�√d�« �u�Ë fOJK� w�U?�b�« Èu�;«Ë ,  rEF�« VO� r�?� Ê√ UM��M��«
s� WO�«cI�« WO�U�b�« WKOI�« �«c?�≈ w� d�R� W�U� q�«u� WI�«d*«  U��ö�*«Ë
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