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ABSTRACT

Objective: To describe the association between the occipital encephaloceles with hydrocephalus and how to
improve the outcome of the patient.

Materials and Methods: This prospective study collected records of fifty patients diagnosed with posterior
encephaloceles. Data were collected on the gender, location of the encephalocele, presence of neural tissue,
dandy walker, microcephaly, and hydrocephalus.

Results: Twenty-nine females and twenty-one males were present. Over half of the lesions were supratorcular,
while the remaining eight (16%) were torcular and the remaining seventeen (34%) were infratorcular. Primary
encephalocele repairs were done at an average of 9 days (range 2.5-120 days). In twenty-five of the instances, a
diagnosis of hydrocephalus was made. Twenty-four patients had a ventriculo-peritoneal shunt implanted. The
average age of implantation of VP shunt was only 1.2 months (range 0.3-9 months). One patient underwent an
endoscopic third ventriculostomy with good results. Hydrocephalus was related to Dandy-Walker and
ventriculomegaly before encephalocele surgery was performed (p values 0.01 and 0.05, respectively). For
hydrocephalus therapy, CMIII malformation was detected in two patients, which required the insertion of a VP
shunt. In nine cases, microcephaly was found. The death rate was estimated to be 8%, and death was associated
with Chiari malformation, microcephaly, and Dandy-walker.

Conclusion: Patients born with encephaloceles frequently suffer from hydrocephalus (50%). This is especially
true in cases where the patient also has Dandy-Walker syndrome, CMIIl malformation, or pre-existing
ventriculomegaly. The severity of large encephaloceles is a limiting factor for the development of
hydrocephalus when connected with torcular types and microcephaly.

Keywords: Dandy-Walker malformation, Microcephaly, Chiari Ill malformation, Encephalocele, Hydrocephalus,
Ventriculo-peritoneal shunt.

Abbreviations: CM-IlI: Chiari lll malformation. DWM: Dandy-Walker malformation. NTD: Neural tube defect,
CSF Cerebral Spinal Fluid. Cl: Confidence interval. OR: Odds ratio. VP SHUNT: Ventriculo-peritoneal shunt.
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INTRODUCTION

Herniation of the intracranial content is the
defining feature of encephalocele, which is
caused by a defect that is present at birth in the
skull. The term "meningocele" refers to a
herniation of the meninges, while
"meningoencephalocele” refers to a herniation of
both the meninges and the brain. "hydro
encephalomeningocele” refers to a herniation
that involves a portion of the cerebral ventricles.’
Occipital regions are the most common sites for
encephaloceles, accounting for over 75% of all
cases. Infratorcular or supratorcular
encephaloceles of the occipital region can be
distinguished from one another based on their
location concerning the torcula.? A torcular type is
yet another division.?

The actual cause of the condition is unclear,
and it often arises in the context of other types of
brain abnormalities. The primary theory of its
etiology proposes that a deficiency in the dura
and the calvaria, which might allow the cerebral
material to protrude through, results from an
aberration in mesodermal development,*> Even
though some researchers have hypothesized a
link between encephaloceles and spina bifida and
anencephaly.®” There is a wide range of
encephalocele incidence, ranging from 0.8 to 5.6
per 10,000 live births.® Despite the disease's rarity,
it is still in high demand in developing and
emerging countries, such as Brazil, where
abortion is only permitted in extremely rare
circumstances. Mortality and morbidity in
neonates have decreased as time went on as
diagnostic testing, surgical procedures, and
Newborn care following surgery have improved
throughout the years. Despite this, there are very
few investigations on occipital encephaloceles
and hydrocephalus that have been done.’ It is the
goal of this study to describe our series,
encourage a reassessment of the literature, and
examine incidence rates of hydrocephalus in
patients with posterior encephaloceles and often
encountered abnormalities such as Chiari |l
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malformation, microcephaly,
malformation, and others.

Surgical morbidity was evaluated through the
initial follow-up consultation. A longer follow-up
period was not included in this study because the
researchers knew that the complication rate
would be lower than if a shorter follow-up period
were considered. Instead, they wanted to see how
common VPS insertion-related problems are in
the short term.

Cephaloceles and encephaloceles are both
types of neural tube defects that can occur during
pregnancy (NTD). As many as 0.8 per 10,000
births are thought to be affected by them.™
Depending on where the herniation occurs, this
deformity might affect the occipital, frontal,
temporal, or parietal regions. Cephaloceles can be
found in a variety of places around the world.
Occipital or posterior cephaloceles account for
66% to 89 percent of all cases in Europe and
North America, with the remaining 15% occurring
in the frontal or parietal lobes. Frontal (sincipital)
vs. occipital placement is more common in
Thailand and other southern Asian countries."

Dandy-Walker

MATERIALS AND METHODS
Study Design and Setting

The study was carried out in the Neurosurgery
department of Jinnah Postgraduate Medical
Center Karachi from September 2022 till May
2023. A total of 59 patients having encephalocele
repair were considered in the study.

Inclusion Criteria

Inclusion criteria included all patients having
encephalocele  with  complete radiological
evaluation.

Exclusion Criteria

Exclusion criteria comprised patients who did not
follow up with radiological imaging and those
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who did not consent to be a part of the study.
Therefore 9 out of 59 were excluded and the total
sample size was 50 patients.

Collection of Data

MRI neuro-spinal axis was done to assess the size
of the bone defect, the contents of the
encephalocele, the presence or absence of
hydrocephalus, and other associated intracranial
anomalies. A predesigned proforma was used to
document patient demographics as well as the
location and size of an encephalocele, amount of
neural tissue within the malformation, concordant
hydrocephalus, presence of microcephaly, Chiari
malformation, and other malformations. All of the
patients then subsequently underwent
encephalocele repair with or without VP shunt
placement. Those lesions with minimum brain
tissues within the sac are described as having CSF
content as described in the table.

RESULTS
A total of 50 people sought treatment at (ABC)

for encephalocele “between” September 2022 to
May 2023.

Gender Distribution

We counted 50 people, 29 of whom were females
and 21 males, for a female-to-male ratio of 1:1.38.

Age Distribution

A total of fifty children were included in this
study. Their age ranged from 0 to 24 months. 30
patients were under 1 month old and had a mean
age of 2.3 months.

Patient’s Cohort

Patients 21 and 3 underwent surgery at 4 months
and 2 months old, respectively, however, the
majority of the patients underwent neonatal
surgery. Primary encephalocele repair was
performed on 46 patients (92%). Four individuals
were ineligible for surgery because of the
presence of torcula in the severe microcephaly
and/or malformation. Table 1 highlights the
cohort's characteristics.

Table 1: Patient cohort.

large ventricles

Associated Follow-up
Sr. # Gender  Contents . Hydrocephaly Microcephaly Period
malformations
(Months)

1. Female NT No - - 3

2. Female NT and venous sinus Abnormal sulcation - + 4

3. Female CSF - - - 2

4. Female  CSF Dandy-walker + - 4
malformation

5. Male NT and venous sinus Abnormal sulcation - + 1

6. Female CSF Arachnoid cyst + - 1

7. Female NTs and ventricle (giant Ventriculomegaly + - 3

encephalocele)

Dysgenesis of the

8. Male CSF corpus callosum + + - 4
large ventricles

9. Female NT Ventriculomegaly + - 4
Dysgenesis of the

10. Female CSF corpus callosum + + - 1
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11. Female NT Ventriculomegaly + 2
12. Female NT + CSF Ventriculomegaly + 2
13. Female CSF Dandy-wallker + 3
malformation
14 Female NT and ventricles (giant Dysgenesis of the ) 4
encephalocele) corpus callosum
Dysgenesis of the
15. Female NT and CSF corpus callosum + + 4
large ventricles
16. Female NT Dysgenesis of the i 3
corpus callosum
17 Male NT Dysgenesis of the i 4
corpus callosum
18. Male NT - -
19. Male NT Ventriculomegaly + 1
20. Female NT and ventricle (giant Abnormal sulcation - 2
encephalocele)
21. Male CSF - - 3
22. Female NT and venous sinus Abnormal sulcation - Dead
23.  Male CSF Dandy-walker + 3
malformation
24. Male NT Abnormal sulcation - No follow-up
25.  Male NT + CSF Dandy-walker + 4
malformation
26. Male NT + CSF - - No follow-up
27. Female CSF Ventriculomegaly + No follow-up
28. Female NT + CSF Abnormal sulcation - No follow-up
29. Female CSF - - 2
30. Male CSF - - 2
31. Male CSF - - 1
Dysgenesis of the
32. Male CSF + cerebellum (Chiari lll)  corpus callosum + + 2
large ventricles
33. Male NT - + 3
34. Male NT - + 3
35. Female NT Ventriculomegaly + 4
36. Male CSF Ventriculomegaly + 1
37. Male NT Ventriculomegaly - 3
38. Male NT Ventriculomegaly + 2
39. Female CSF - + 2
40. Female CSF - - 3
41. Male NT Ventriculomegaly 3
NT + ventricle (giant Dysgenesis of the
42. Female corpus callosum + - Dead
encephalocele) .
abnormal sulcation
43. Female NT + CSF Ventriculomegaly - No follow-up
44. Female NTS + CSF + venous sinus Abnormal sulcation - Dead
(Giant encephalocele)
45. Female NT and ventricle Abnormal sulcation - Dead
46. Female NT - + No follow-up
47.  Male  CSF Dandy-walker + No follow-up
malformation
48. Female CSF Ventriculomegaly - 1
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49, Male
50. Female

NT+CSF -
CSF+cerebellum (Chiari ) -

+ - No follow-up

116-days

+ -

Key: (-) indicates No results (+) indicates presence torcula, (NT = Neural tissues)

Location of Encephalocele And Its
Association with Hydrocephalus

There were 25 (50%) encephaloceles identified as
supratorcular, whereas eight (16%) were classed
as torcular and 17 (34%) were classified as
infratorcular, according to the torcula connection
(Table 2). Follow-up lasted anywhere from 0 to 9
months of age, on average. Diagnosed
hydrocephalus occurred in 25 of the cases (50
percent). Before encephalocele surgery, 5 (20%)
of these patients had DWM, and 13 (52%) had
ventriculomegaly. Hydrocephalus was found to be
related to DWM and a history of ventriculomegaly
in a bivariate analysis, as shown in Table 3
(p values 0.01 and 0.05, respectively). We were
unable to corroborate this conclusion in the
logistic regression model because of the small
sample size. Table 2 shows the distribution of
cases of hydrocephalus according to the kind of
encephalocele, with supratorcular forms being
seen more frequently than other types.

Table 2: Encephalocele location x frequency of
hydrocephalus.

Hydrocephalus

Location Yes No Frequency
Infratorcular 8(47.1%) 9 (52.9%) 17 (34%)
Torcular 2 (25%) 6 (75%) 8 (16%)
Supratorcular 15 (60%) 10 (40%) 25 (50%)
Total 25 (50%) 25 (50%) 50 (100%)

Treatment for Hydrocephalus

The treatment for hydrocephalus was either an
endoscopic  third  ventriculostomy or a
ventriculoperitoneal shunt (also known as VP
shunts) (ETV). 23 of the 25 patients who were
diagnosed  with  hydrocephalus had a
ventriculoperitoneal (VP) shunt placed as their
primary treatment because of their young age
and unfavorable anatomy for ETV placement.

Complications of Surgery

All patients were given a medium-sized fixed
differential pressure valve. The average age of
placement of a VP shunt was 1.3 months (range
0.3-9 months). The proximal obstruction was
detected in one patient, while infection was found
in the other, both of whom had VP shunt
malfunction (8.3%). CSF leaks and surgical wound
infections were detected in seven of the patients
with huge encephaloceles, which is a typical
occurrence. Shunts were placed in four individuals
who had previously suffered from hydrocephalus,
and wounds healed and Trans fontanelle
punctures were made in these cases. In these
situations, no additional difficulties were reported.
Nine people had microcephaly. Four of them (44
percent) succumbed to other injuries. It was
known that 8% of the total were dead. 17 patients
had CSF leaking out of their ruptured sacs, 15

Variables

Yes(n=25)
NT 14 (43%)
Dandy-walker malformation 5 (100%
Ventriculomegaly 13 (76.5%)
Chiari lll malformation 2 (100%)
microcephaly 0 (0%)

Table 3: Bivariate correlation analysis of neurological abnormalities and hydrocephalus.

Hydrocephalus

Bivariant Analysis
No (n= 25) OR (95% CI) p Values
18 (56%) 0.4 (0.1-1.3) 0.3
0 (0%) 2.3 (1.6-3.1) 0.04*
4 (23.5%) 5.6 (1.5-2.1) 0.02*
0 (0%) 2.0 (1.5-2.8) 0.14
9 (100%) 2.5(1.7-3.7) 0.02*

*Statistically significant
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patients had brain tissue, 9 patients had brain
tissue mixed with CSF, 9 patients had brain tissue
mixed with cerebral ventricles, and 9 patients had
brain tissue mixed with venous sinuses. A
bivariate study looked at whether or not the
presence of neural tissue was associated with an
increased risk of hydrocephalus and found no
correlation (Table 3). In six cases, the abnormality
contained neural tissue and cerebral ventricles,
which were linked to large encephaloceles. 66%
of these cases were accompanied by
microcephaly, of whom 3 died, 2 had shortened
follow-up (1 month), and only 1 developed
hydrocephalus needing shunting. VP shunts were
used to treat hydrocephalus in two individuals,
both of whom had Chiari lll malformation, and
both were stable in follow-up.

DISCUSSION

There are several rare congenital disorders of the
nervous system called encephaloceles. Affected
individuals have protruding brain tissue in their
skulls as a result of these conditions.' As a result
of certain disorders or by itself, it can occur.” As
of now, there is no clear pathophysiology for this
damage in the literature. Even though the lesion
was initially categorized as a neural tube defect
(NTD), the fact that it was epithelialized and did
not contain dystrophic brain tissue suggests that
the mechanism for the formation could be related
to a mesodermal insufficiency, in a manner that
differs from other NTDs.>'* Some researchers
believe folic acid supplements can provide some
protection against these conditions as well as
encephaloceles, which share similarities with
spina bifida and anencephaly.

It remains a very dangerous disease that has a
high mortality and morbidity rate, despite
advances in surgical techniques and research into
its origins. Various literature sources mention a
wide range of death rates. Kotil et al, had a
mortality rate of 33.3%.'" A death rate of 8
percent was observed in our cohort. The absence
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of follow-up may lead to fatalities or serious
disabilities. It has been documented that 16 to
31% of patients with encephaloceles have
substantial physical and cognitive impairments,
despite the differing mortality rates among the
studies. However, the research is consistent as far
as mental and motor abilities are concerned.”™"’
It has been determined that the prognosis of the
patient is impacted by how much neural tissue
there is inside the abnormality, as well as any
concomitant congenital defects or infections that
may be present, presence of vascular structure,
size of encephalocele compared to the size of the
SkU||.14’15'18'19

According to the research, people with
posterior encephaloceles are more likely to
develop hydrocephalus than those with other
forms of this deformity.>'*?*?" However, Warf et
al. showed a comparable incidence of
hydrocephalus in patients with encephaloceles in
the occipital, sincipital, and parietal regions.”* A
prevalence rate of fifty percent was found in this
study for hydrocephalus. A  Supratorcular
encephalocele occurs 60% of the time, while an
Infratorcular encephalocele occurs 47% of the
time, and a torcular encephalocele occurs 25% of
the time or less frequently. Torcular cases were
the most severe in our experience. There have
been two fatalities and three cases of
microcephaly associated with this form, which
usually occurs in pairs with enormous
encephaloceles.  Considering  that torcular
encephaloceles frequently result in death, it is
reasonable to assume the affected individuals
would not survive long enough to develop
hydrocephalus. This also explains why there is a
lower incidence of hydrocephalus in cases where
microcephaly is present, as shown in Table 3. Da
Silva et al’ recommended that Hydrocephalus
has been linked to the presence of neural tissue
within the defect, as well as brain malformations,
massive encephaloceles, seizures, and
microcephaly.

An analysis of multivariate logistic regression

http//www.pakjns.org
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determined there was only one predictive feature
with a statistical significance close to significant:
the presence of neural tissue in the defect. In 64
percent of the cases we examined, neural tissue
was found inside the sacs. The prevalence of
hydrocephalus, however, did not reveal any
statistical correlation with this discovery. Eight
individuals, including four patients who passed
away, were lost to follow-up, which may account
for the lack of association. Markovic et al®
mentioned that we hypothesize that the twisting
or stenosis of the Sylvian aqueduct is to blame for
the development of hydrocephalus after surgery.
We had a few cases involving patients with
hydrocephalus who had the Sylvian aqueduct
permeable before encephalocele repair. Five
patients were diagnosed with DWM, while 13
patients had ventriculomegaly. The correlation
was statistically significant (Table 3). It s
uncommon for the DWM to be reported in
encephalocele series. Bindal et al,® concluded
that there is a 16% chance of this happening.
DWM was discovered in 10% of the cases in our
series. Most cases of DWM have hydrocephalus
and massive encephaloceles have been linked to
increasing ventriculomegaly in the past®* The

increased intra-cystic pressure may be a
compensatory response to the elevated
intracranial pressure that occurs throughout

pregnancy.25 There are, however, instances where
symptoms of hydrocephalus are not recognized
for some time after a corrective operation for an
encephalocele has taken place.? Considering this,
it may be possible that hydrocephalus and
encephalocele are separate conditions caused by
DWM.*2¢ |n this group of patients with DWM
associated  with  occipital  encephalocele,
ventriculoperitoneal shunting was required in all
cases (p-value 0.05). Giant encephaloceles were
not found to be associated with any of these
cases.

The possibility of Chiari Il malformation in
infratentorial encephaloceles must be brought to
light, as well as high occipital or cervical

http//www.pakjns.org

encephaloceles that exhibit Chiari Il malformation
symptoms. ¥’ The development of CMIII has been
explained by a few hypotheses. In general,
encephaloceles have already been associated with
mesodermal insufficiency, but some hypotheses
involve CSF leakage or aberrant neuronal
development.?’?° It appears that altered CSF flow
dynamics contribute to the onset and progression
of hydrocephalus in these patients. There were
two cases of CMIII in this group, both of which
needed VP shunting to treat their hydrocephalus.
Meckel-Gruber syndrome was present in one of
them.'?

In the literature, it has been suggested that
patients with respiratory stridor, encephaloceles,
hydrocephalus, and neural tissue within the sac
have a worse prognosis than those without these
problems®®. Despite significant cognitive delays,
both of our patients were able to make it through
their treatment. VP shunts are the most common
treatment for hydrocephalus in encephaloceles.
According to a study by Rehman et al,”® before
encephalocele repair can be completed, a VP
shunt must be installed. Kabré et al,’ suggested
that when preoperative hydrocephalus is present,
encephalocele should be addressed as well
Surgical wounds from encephaloceles should be
treated with antibiotics only after the
hydrocephalus has healed to reduce the risk of
infection. Medical literature does not readily
report shunt dysfunction rates in encephalocele
series.””®' DaSilva et al’ published that in 3.7
years of follow-up, found a malfunction rate of
20%. 90% of shunt dysfunction events occurred in
the first 24 months of follow-up in our cohort,
which had an 8% shunt dysfunction rate, as seen
by the Kaplan—-Meier survival curve that was
shown. Encephalocele patients with endoscopic
third ventriculostomy are uncommonly reported
in the literature. According to the largest known
series, 13 patients under the age of a year have
undergone endoscopic third ventriculostomy/
choroid plexus cauterization; two patients under
the age of a year have undergone ETV alone.??
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Approximately 79% of individuals who begin
treatment within one year are successful, based
on the Kaplan—Meier survival study. Although a
few years have passed since the study began,
there has been little follow-up. Our series
included only two cases where ETV was used. A
VP shunt was performed on the first patient after
his treatment failed. In the second case, however,
there was no shunt and it was followed for 15
years before treatment was initiated. Though
most series are based on real-life events.”*'3'* VP
shunts are the most common treatment for
hydrocephalus, although ETV may be an option
when the patient's age and anatomy are
appropriate. This study has several drawbacks,
including a retrospective nature, a limited sample
size, and no follow-up data. A more thorough
follow-up study might even categorize non-
hydrocephalic patients as having hydrocephalus,
especially those with encephaloceles are
associated with higher mortality rates.

CONCLUSION

Patients with posterior encephaloceles are more
likely to experience hydrocephalus, which is more
common in those with the Supratorcular form.
DWM, CMIIl, and preexisting ventriculomegaly
are also more likely to be associated with the
connection. Even when combined with torcular
types and microcephaly, the severity of gigantic
encephaloceles prevents the development of
hydrocephalus because of the quick natural
history of evolution and structural alterations
found in microcephaly.

REFERENCES

1. Velho V, Naik H, Survashe P, Guthe S, Bhide A,
Bhople L, Guha A. Management strategies of
cranial encephaloceles: a neurosurgical challenge.
Asian Journal of Neurosurgery. 2019;14(3):718.

2. Bonaduce A, Pinardi N, Oddo P, Spada G, Larnicol G.
Sea-level variability in the Mediterranean Sea from
altimetry and tide gauges. Climate Dynamics.

391 Pak. J. of Neurol. Surg. — 2023 — 27 (4): 384-393.

2016;47(9):2851-66.

3. Verma SK, Satyarthee GD, Singh PK, Sharma BS.
Torcular occipital encephalocele in infant: Report
of two cases and review of literature. Journal of
Pediatric Neurosciences. 2013;8(3):207.

4. Rolo A, Galea GL, Savery D, Greene ND, Copp AJ.
Novel mouse model of encephalocele: post
neurulation origin and relationship to open neural
tube defects. Disease models & mechanisms.
2019;12(11):dmm040683.

5. Copp AJ, Stanier P, Greene ND. Neural tube defects:
recent advances, unsolved questions, and
controversies. The Lancet Neurology.
2013;12(8):799-810.

6. Rowland CA, Correa A, Cragan JD, Alverson CJ. Are
encephaloceles neural tube defects? Pediatrics.
2006;118(3):916-23.

7. Gutierrez F, Ballestero M, Herrera D, Gonzalez C,
Cardona A, Mora L. Occipital encephalocele
associated with Dandy-Walker malformation: a
case-based review. Child's Nervous System.
2022;19:1-6.

8. Markovic |, Bosnjakovic P, Milenkovic Z. Occipital
encephalocele: cause, incidence, neuroimaging
and surgical management. Current pediatric
reviews. 2020;16(3):200-5.

9. Da Silva SL, Jeelani Y, Dang H, Krieger MD,
McComb JG. Risk factors for hydrocephalus and
neurological deficit in children born with an
encephalocele. Journal of Neurosurgery: Pediatrics.
2015;15(4):392-8.

10. Parker SE, Mai CT, Canfield MA, Rickard R, Wang Y,
Meyer RE, Anderson P, Mason CA, Collins JS, Kirby
RS, Correa A. Updated national birth prevalence
estimates for selected birth defects in the United
States, 2004-2006. Birth Defects Research Part A:
Clinical and Molecular Teratology.
2010;88(12):1008-16.

11. Naidich TP, Altman NR, Braffman BH, McLone DG,
Zimmerman RA. Cephaloceles and related
malformations. AJNR:  American Journal of
Neuroradiology. 1992;13(2):655.

12. Monteagudo A. Posterior encephalocele. American
Journal of  Obstetrics & Gynecology.
2020;223(6):B9-12.

13. Protzenko T, dos Santos Gomes Junior SC, Bellas A,
Salomdo JF. Hydrocephalus and occipital
encephaloceles: presentation of a series and

http//www.pakjns.org



Sagheer Ahmed, et al: Association of Hydrocephalus in Children with an Encephalocele

14.

14.

15.

16.

17.

18.

19.

20.

review of the literature. Child's Nervous System.
2021;37(11):3437-45.

Rehman L, Farooq G, Bukhari I. Neurosurgical
interventions for occipital encephalocele. Asian
journal of neurosurgery. 2018;13(2):233.

Kotil K, Kilinc B, Bilge T. Diagnosis and
management of large occipitocervical
cephaloceles: a 10-year experience. Pediatric

neurosurgery. 2008;44(3):193-8.

Date I, Yagyu Y, Asari S, Ohmoto T. Long-term
outcome in surgically treated encephalocele.
Surgical neurology. 1993;40(2):125-30.

Sogoba Y, Kanikomo D, Sogoba B, Kourouma D,
Coulibaly O, Amadou |, Diallo SH, Mangané M,
Maiga HA, Diop MT, Maiga B. Surgical Repair of
Encephaloceles in Gabriel Touré Hospital: Review
of 17 Cases. Open Journal of Modern
Neurosurgery. 2018;8(4):375-82.

Gutierrez F, Ballestero M, Herrera D, Gonzalez C,
Cardona A, Mora L. Occipital encephalocele
associated with Dandy-Walker malformation: a
case-based review. Child's Nervous System.
2022;19:1-6.

Kiymaz N, Yilmaz N, Demir |, Keskin S. Prognostic
factors in patients with occipital encephalocele.
Pediatric neurosurgery. 2010;46(1):6-11.

Lo BW, Kulkarni AV, Rutka JT, Jea A, Drake JM,
Lamberti-Pasculli M, Dirks PB, Thabane L. Clinical
predictors of developmental outcome in patients
with cephaloceles. Journal of Neurosurgery:
Pediatrics. 2008;2(4):254-7.

Bui CJ, Tubbs RS, Shannon CN, Acakpo-Satchivi L,
Wellons JC, Blount JP, Oakes WJ. Institutional
experience with cranial vault encephaloceles.
Journal of Neurosurgery: Pediatrics.
2007;107(1):22-5.

http//www.pakjns.org

21.

22.

23.

24.

25.

26.

27.

28.

29.

Pak. J. of Neurol. Surg. — 2023 - 27 (4): 384-393.

Alexiou GA, Sfakianos G, Prodromou N. Diagnosis
and management of cephaloceles. Journal of
Craniofacial Surgery. 2010;21(5):1581-2.

Warf BC, Stagno V, Mugamba J. Encephalocele in
Uganda: ethnic distinctions in lesion location,
endoscopic management of hydrocephalus, and
survival in 110 consecutive children. Journal of
Neurosurgery: Pediatrics. 2011;7(1):88-93.

Bindal AK, Storrs BB, MclLone DG. Occipital
meningocele in patients with the Dandy-Walker
syndrome. Neurosurgery. 1991;28(6):844-7.
Talamonti G, Picano M, Debernardi A, Bolzon M,
Teruzzi M, D'Aliberti G. Giant occipital
meningocele in an 8-year-old child with Dandy-
Walker malformation. Child's Nervous System.
2011;27(1):167-74.

Mankotia DS, Satyarthee GD, Singh B, Sharma BS.
A rare case of giant occipital meningocele with
Dandy Walker Syndrome: Can it grow bigger than
this?.  Journal of Pediatric Neurosciences.
2016;11(4):344.

Shuto t, sekido k, ohtsubo y, saida a, Yamamotoi.
Dandy-Walker syndrome associated with occipital
meningocele and spinal lipoma—case report—.
Neurologia medico-chirurgica. 1999;39(7):544-7.
Ivashchuk G, Loukas M, Blount JP, Tubbs RS, Oakes
WJ. Chiari 1l malformation: a comprehensive
review of this enigmatic anomaly. Child's Nervous
System. 2015;31(11):2035-40.

Caldarelli M, Rea G, Cincu R, Di Rocco C. Chiari
type I malformation. Child’'s Nervous System.
2002;18(5):207-10.

Young RM, Shafa JS, Myseros JS. The Chiari 3
malformation and a systemic review of the
literature. Pediatric Neurosurgery. 2015;50(5):235-
42,

392



Sagheer Ahmed, et al: Association of Hydrocephalus in Children with an Encephalocele

Additional Information

Disclosures: Authors report no conflict of interest.

Ethical Review Board Approval: The study was conformed to the ethical review board requirements.

Human Subjects: Consent was obtained by all patients/participants in this study.

Conflicts of Interest:

In compliance with the ICMJE uniform disclosure form, all authors declare the following:

Financial Relationships: All authors have declared that they have no financial relationships at present or within
the previous three years with any organizations that might have an interest in the submitted work.

Other Relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

Financial Relationships: None

Funding: No funding was available.

Data Availability Statement: The data supporting the study's findings are provided at the request of the
corresponding author.

AUTHORS CONTRIBUTION
S. No. | Author’s Full Name Intellectual Contribution to Paper in Terms of:
1. Sagheer Ahmed Study design and methodology.
2. I[ram Bokhari Literature review and referencing.
3. Tanveer Ahmed Final review and approval.
4. Rabail Akbar Data collection and calculations.
5. Raheel Gohar Interpretation of results.
6. Anas Ahmed Analysis of data.

393 Pak. J. of Neurol. Surg. — 2023 — 27 (4): 384-393. http//www.pakjns.org



