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ABSTRACT

Objective: To look for outcome and analyze the factors influencing outcome of depressed skull fracture in pediatric group
managed at tertiary care neuro-surgery unit

Study Design: Comparative Cross-sectional Study

Place and Duration of Study: Neurosurgery department Ayub Teaching Hospital Abbottabad Pakistan, from Jun 2021 to Apr
2022

Methodology: A prospective study was conducted on the pediatric patients managed for depressed skull fractures with any
surgical intervention in our neurosurgery unit. Outcome was assessed at 72 hours by consultant neurosurgeon and classed as
good outcome if discharged at 72 hours with GCS 15/15. Various sociodemographic and clinical variables were associated
with presence of poor outcome among children included in the study

Results: A total of 100 children were included in the final analysis. Out of them 69(69%) were male while 31(31%) were
females. Mean age of the study participants was 8.88+4.731 years. Eighty-six (86%) children with depressed skull fracture had
good outcome after surgery while 14(14%) had poor outcome. Statistical analysis revealed that presence of compound
fracture, dural tear and brain contusion was statistically significant association with poor outcome (p-value<0.05) in our study
participants.

Conclusion: Outcome was good in most of the pediatric patients managed for depressed skull fractures in our study. Patients
who had compound fractures, Dural tear or brain contusions at time of presentation were more at risk of having poor outcome

in our study participants.
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INTRODUCTION

Trauma surgery is not a separate specialty in our
part of the world and neurosurgeons bare almost all
the burden of head trauma in all age groups in
Pakistan.! Things become more complex when
children present with various types of head and brain
injuries to emergency departments and surgical units.?
Multiple patients related, injury related and service
related factors influence the outcome of pediatric head
trauma managed in neurosurgical departments of
tertiary care teaching hospitals.

Children make a considerable chunk of head
injuries a skull fractures across the globe due to
various reasons.* Head injury in pediatric age group
may lead to multiple consequences ranging from
superficial scalp lacerations to depressed skull
fractures leading to brain damage of underlying area.
Treating teams managing pediatric head trauma
should be equipped with certain surgical and post-
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surgical equipment and skills in order to provide best
care to this fragile group of population presenting
with head trauma.¢

Studies have been done on adult and pediatric
population regarding outcome of depressed skull
fractures after surgical management. Hussein et al. in
2021 assessed the outcome and identified predictors of
the outcome in surgically treated adult patients. They
came up with the conclusion that overall results of
surgery were not too bad but presence of motor
deficit, post-resuscitation Glasgow Coma Scale <13,
pneumocephalus, reoperation, and hospital stays for
more than 3 days emerged as predictors of poor
outcome.” Lee et al. in 2019 identified factors
predicting outcomes in pediatric traumatic brain
injury patients who underwent surgery. It was
revealed that raised intracranial pressure and
hypotension were predictors of poor outcome though
in most of the patients’ outcome was favorable.?
Impact of pupillary status and Glasgow Coma Scale
(GCS) score on outcome of pediatric and adult patients
with severe traumatic brain injury. They came up with
the findings that children admitted with a missing
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motor response or fixed and bilaterally dilated pupils
had poor outcome.?

Trauma injuries need specialized management
and situation become trickier when children with head
trauma are encountered in clinical practice. A recent
local study published in Pakistan Journal of
Neurological surgery concluded that overall mortality
pediatric skull fractures was around 10.5%and linear
fractures had better outcome as compared to other
types. Limited local data is available regarding
outcome of depressed skull fractures in children. We
therefore planned this study with the rationale to look
for outcome of depressed skull fractures in children
and analyze the factors influencing outcome in
patients of pediatric age group managed at tertiary
care neuro-surgery unit of Abbottabad.

METHODOLOGY

This comparative cross-sectional study was
conducted at the neurosurgery department of Ayub
Teaching Hospital Abbottabad Pakistan from June
2021 to April 2022. Sample size was calculated by
WHO Sample Size Calculator by using population
prevalence proportion of good outcome in patients of
depressed skull fractures as 94%.1 Non probability
Consecutive sampling technique was used to gather
the sample.

Inclusion Criteria: All pediatric patients between the
age of 1 and 14 years presenting with depressed skull
fracture diagnosed by consultant neurosurgeon with
GCS score<15 were included in the study.

Exclusion Criteria: The children with severe
congenital malformations or those with other
metabolic, immunological or skeletal problems were
excluded. Children who presented with GCS score
15/15 were not included in the study. Patients who
had poly-trauma and fractures of other bones of the
body were excluded as well.

After ethical approval from the ethical review
board committee via IREB letter and written informed
consent from the parents or guardians of the potential
participants or their care-givers, patients with
depressed skull fractures managed at our
neurosurgery unit were included in the study.
Depressed skull fracture was diagnosed by consultant
neurosurgeon on the basis of clinical examination and
relevant radiological findings.”> Good outcome was
defined as uneventful recovery after surgery and
discharge within 72 hours with GCS score 15/15. Poor
outcome was shift to HDU, CCU or any complications

occurring in ward not enabling the team to discharge
the patient within 72 hours or death of the patient.’
Presence of compound skull fracture was also
ascertained at the time of presentation by treating
team on the basis of clinical and radiological
assessment. 14

Characteristics of neonates participating in the
study and the outcome variables were described with
the help of descriptive statistics. Pearson chi-square
analysis was done to evaluate the association of
various factors with outcome of management in study
participants. Statistics Package for Social Sciences
version 24.0 (SPSS-24.0) was used for all the above-
mentioned analysis. The p-values less than or equal to
0.05 were considered significant for ascertaining the
association between variables.

RESULTS

A total of 100 children were included in the final
analysis. Out of them 69(69%) were male while
31(31%) were females.Table-I summarized the general
characteristics of study participants. Mean age of the
study participants was 8.88+4.731 years. Eighty-six
(86%) children with depressed skull fracture had good
outcome after surgery while 14(14%) had poor
outcome. 58(58%) had fall, 12(12%) had alleged
physical assault while 22(22%) had fall as cause of
skull fracture. 19(19%) had compound fracture,
23(23%) had open wound, 20(20%) had dural tear
while14(14%) had brain injury or contusion.

Table-I: Characteristics of neonates included in the study

Study parameters | n(%)

Age (years)

Mean + SD 8.88+4.731

Range (min-max) 1-14

Gender

Male 69(69%)

Female 31(31%)

Cause of fractures

Fall 58(58%)

Alleged physical assault 12(12%)

Road traffic accident 22(22%)

Others 08(8%)

Outcome at 72 hours

Good 86(86%)

Bad 14(14%)

Complications at time of presentation

Compound fracture 19(19%)

Open wound o
23(23%)

Dural tear o

. . - 20(20%)

Brain contusion or injury N

Others 14(14%)
03(3%)
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Table-II summarized the results of statistical analysis.
It was revealed that presence of compound fracture (p-
value-0.004), dural tear (p-value-0.001) and brain
contusion (p-value<0.001) was statistically significant
association with poor outcome in patients who
presented with and surgically managed for depressed
skull fractures while presence of open wound had no
such relationship (p-value-0.601) with presence of poor
outcome in our study participants.

Table-II: Association of Various Factors With Outcome of
Depressed Skull Fracture In Study Participants

Parameters | Good outcome | Poor outcome I p-value

Compound fracture

No 74(86.1%) 07(50%) 0.004

Yes 12(13.9%) 07(50%) )

Dural tear

No 74(86.1%) 06(42.8%) 0.001

Yes 12(13.9%) 08(57.2%) )

Open wound

No 67(77.9%) 10(71.4%) 0.601

Yes 19(22.1%) 04(28.6%) )

Brain contusion

No 81(94.2%) 05(35.7%)

Yes 05(5.8%) 09(64.3%) <0.001
DISCUSSION

Pediatric neurosurgery or trauma surgery are still
non-existent specialties in Pakistan. Treating teams
may be managing these patients on basis of special
interest or local guidelines. Skull fractures are not an
uncommon presentation in children and routinely
managed in neurosurgical departments of various
hospitals. Outcome in these fractures may range from
smooth discharge after management in couple of days
to even death of the patient. Treating team need to
have knowledge regarding high risk cases right from
the start of management in order to manage each case
on specific grounds. We conducted this study with an
aim to look for outcome and analyze the factors
influencing outcome of depressed skull fracture in
pediatric group managed at tertiary care neuro-
surgery unit.

Spazzapan et all5 in 2019 published a meta-
analysis regarding risk factors for bad outcome in
pediatric epidural hematomas. They came up with the
findings that low GCS at presentation was predictor of
poor outcome and neurological damage otherwise
short term outcome and long term prognosis of such
injuries was goof if managed in time and by expert
hands. Our results were similar as around 86%
patients in our study had good outcome and patients
were not followed up for long otherwise a good

chance that out of remaining 14%, a good number
have good long term outcome as well.

Octay et al., in 2019 evaluated pediatric patients
who were operated with the diagnosis of depressed
skull fracture.’® They revealed that 81% of their study
participants had good outcome, 10% had moderate
disability, and 6.5% had severe disability. Single or
compound fracture did not impact outcome in their
study. Our results were slightly different and patients
who had compound fractures, Dural tear or brain
contusions at time of presentation were more at risk of
having poor outcome in our study participants.

Indian study published by Prakash et al. showed
data of 453 patients managed for depressed skull
fracture at a neurosurgery unit.”” The results of the
study showed that most common mode of injury was
noted to be alleged assault, overall outcome was good
and not related to presence of dural tear. Overall
outcome was good in our patients as well but most
common mode of injury was fall and dural tear at the
time of presentation was significantly associated with
poor short term outcome in our study participants.
Large studies with patients from multiple
neurosurgery units may clear the facts in a better way.

Tariq et al. in 2021 published data from Peshawar
regarding outcome of patients operated for depressed
skull fracture with a dural tear.!® They revealed that
around 8% of patients died due to extensive brain
injury. Another observation was that brain injury was
associated with poor outcome as well in patients who
survived after the surgery. Our study was slightly
different as we included all patients of depressed skull
fractures with and without dural tear and found out
that outcome was good in most of the patients
managed for depressed skull fractures. Patients who
had compound fractures, Dural tear or brain
contusions at time of presentation were more at risk of
having poor outcome as compared to others.

LIMITATION OF STUDY

Data set was small and heterogeneous. Though
inclusion and exclusion criteria was strict but still number of
confounding factors and effect modifiers can affect the
outcome in pediatric patients managed for depressed skull
fractures. Short term outcome was observed only, long term
follow up of study participants may have yielded different
results.

CONCLUSION
Outcome was good in most of the pediatric patients

managed for depressed skull fractures in our study. Patients
who had compound fractures, Dural tear or brain contusions
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at time of presentation were more at risk of having poor
outcome in our study participants.

Most of the patients with pediatric head trauma had
good outcome in our data set. They were discharged at third
day without any major event occurring in the pathway of
recovery. Treating teams should pay special attention to
children who at the time of presentation had compound
fractures, Dural tear or brain contusions because they were
found more at risk of having poor outcome in our study
participants. Most of the children without compound
fractures, dural tears or brain contusions recovered
uneventfully.
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