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Abstract

Background: Cranioplasty is the process of inserting a
deviceinto the skull to correct a deformity. More than 50%
of decompressive craniectomies are performed due to trauma
and strokes. Patients who survive will require cranioplasty
surgery for cosmetic reasons and to protect the brain.

Aim of Sudy: The purpose of thisreport isto provide our
knowledge of the indications, complications, and short-term
clinical outcomes of cranioplasty.

Patients and Methods: Forty patients who were admitted
to our Hospital's Neurosurgery Department between June
2019 and January 2022 were the participants of this retrospec-
tive investigation. Those included in the study had undergone
cranioplasty for treatment of adefect in the skull vault. All
patients were operated upon by autologous or artificial bone
cement. The variables age, gender, indication for cranioplasty,
kind of graft, timing of operation, and complications were
analyzed.

Results: Thisisasingle-institutiona retrospective study
of cranioplasty patients. The study included 40 participants
between 2019 — 2022. The average age of the population
under study was 36.75 years. The mean duration of an operation
was 124.70 minutes. Cranioplasty was done with autologous
graft in 26 patients and with artificial graft in 14 patients.
The average duration of the surgery ranged from 61 to 120
minutes. As the p-value was greater than 0.05, there was no
statistically significant difference between operative time and
kind of graft. Between craniectomy and cranioplasty, the
median time period was 13-24 weeks (18 patients). There was
no statistically significant difference between average time
interval between craniectomy and cranioplasty and ensuing
complications as p-value was >0.05.

Conclusions: Cranioplasty is acommon neurosurgical
technique used to help rebuild the skull. Throughout the past
decade to fifteen years, advancements in technology, opera-
tional practices, and production methods have helped it.
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Introduction

CRANIOPLASTY istheimplantation of an item
to fix adefect in the skull vault (bone or synthetic
materials such as metal plates or bone cement).
Brain coverage and protection in addition to cos-

metic purposes are the main indications of cranio-
plasty which isavery common procedure in daily
neurosurgical practice [1]. Also cranioplsty decrease
the psychological and social drawbacks which may
be present due to skull defect. Cranioplasty also
restores the dynamics of closed cavity asthe at-

mospheric pressure has effect in absence of bone
coverage [2]. Rarely can traumatic brain edema
cause neurological decline after decompressive
craniectomy. Commonly, imaging and neurological
abnormalities recover following cranioplasty [3].

More than 50% of decompressive craniectomies
are performed due to trauma and strokes. Patients
who survive will require cranioplasty surgery for
cosmetic reasons and to protect the brain. Early
cranioplasty iswell known to have good outcome
regarding functional and psychological aspects.
Cranioplasty in this setting is a planned elective
procedure. It also minimizes the chance of falling
by restoring balance to the vestibular system [4,5,6].
An early surgery is performed in case of pulsatile
defects. Infection and untreated hydrocephalus are
considered the main contraindications of cranio-
plasty.

The purpose of this study isto convey our
understanding of the short-term clinical result,
indications, and consequences of cranioplasty.

Patients and M ethods

Forty patients who were admitted to our Hos-
pital's Neurosurgery Department between June
2019 and January 2022 were the subjects of this
retrospective study. Those included in the study


http://www.medicaljournalofcairouniversity.net
mailto:moustaffkry@med.bsu.edu.eg

508

had undergone cranioplasty operation for repair of
adefect in the skull vault. All patients were operated
upon by autologous or artificial bone cement. Age,
sex, cranioplasty reason, graft type, cranioplasty
time, and complication rates were al factors that
were analyzed.

The research plan and objectives were author-
ised by our institution's medical and ethical com-
mittee. The purpose of this study was to evaluate
the appropriate uses and outcomes of cranioplasty
and to contrast our findings to the existing literature
on cranioplasty.

Procedure:

Incision was done over the previous scar. Be-
tween the dura and the scal p, underlying muscles
were dissected. That was probably the most prob-
lematic step of the surgery. Cleansing the edges of
the surrounding bone was done. The abdominal
pouch was used to acquire aflap of bone, which
had its edges retouched and holes drilled.After
positioning the preserved bone, vicryl sutures
orminiplates were used to fix it (Fig. 1). Consider-
ing these difficulties, surgicel was put over the
exposed dura during the craniectomy. This proce-
dure diminishes thick adhesions between the dura
and the scalp's muscle layer. Dense adhesions
facilitate dural tears, which, if they occur during
cranioplasty, must be treated in watertight fashion.
The data was logged. Age, sex, time of cranioplasty,
technique problems such as infection, cosmetic
deformity, bone resorption, subdural fluid collec-
tion, and mortality were recorded.

Fig. (1): Bone flap reinsertion secured with miniplates.

Results

Forty people had the operation. The average
age of the population under study was 36.75 years.
The mean operative time was 124.70 minutes.
Cranioplasty was done with autologous graft in 26
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patients and with artificial graft in 14 patients. The
most frequent indication for the procedure was
traumain 22 patients. Tumour was the indication
in 12 patients and infarction was the indication in
6 patients.

The average duration of the surgery ranged
from 61 to 120 minutes (14 patients autologous
and 8 artificial). Asthe p-value was greater than
0.05, there was no statistically significant differ-
ence between operative time and kind of graft
(Table 1).

There were fifteen females and 25 malesin our
study. Complication rate of 25% was seen in pa-
tients who had surgery with timeinterval between
craniectomy and cranioplasty more than 24 weeks.
The average duration between a craniectomy and
acranioplasty was 13-24 weeks (18 patients). No
dtatistically significant difference between average
time interval between craniectomy and cranioplasty
and ensuing complications as p-value was >0.05
(Table 2). Reoperation frequency of 16.7% reported
in participants who had surgery with elapsed time
between the procedures of craniectomy and crani-
oplasty more than 24 weeks. There was no statis-
tically significantdifference between average time
interval between craniectomy and cranioplasty and
revision surgery (reoperation) as p-value was >0.05
(Table 3).

Concerning the associated complications, 3
patients had wound dehiscence, 2 patients had bone
resorption.

Satistical methods:

Mean SD, range, or frequencies (number of
cases), and percentages were used to ;tati dtically
describe the data.Chi-square tests (X ) were used
to evauate the differences between the study
groups. Two-sided p-values under 0.05 were re-
garded as significant. For all statistical studies,
IBM SPSS (Statistical Program for the Social
Science; IBM Corp, Armonk, NY, USA) release
22 for Microsoft Windows was used.

Table (1): Time of surgical procedure.

Autologous Artificia
N % N %
60 min 2 77 1 7.1
61-120 min 14 53.9 8 57.1
121-180 min 6 231 3 214
181 min 4 154 2 143
p-value 0.998
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Table (2): Time between craniectomy and cranioplasty and
ensuing complications.

Craniectomy- Complications No complications
Cranioplasty

interval N % N %

12 weeks 1 10 9 90
13-24 weeks 2 111 16 88.9
>24 weeks 3 25 9 75
p-vaue 0.509

Table (3): Time between craniectomy and cranioplasty and
ensuing reoperation.

Craniectomy- Reoperation No reoperation
Cranioplasty
interval N % N %
12 weeks 1 10 9 90
13-24 weeks 2 111 16 88.9
>24 weeks 2 16.7 10 83.3
p-vaue 0.87

Discussion

Cranioplasty was first done several centuries
ago [7] . Decompressive craniotomy is known to
cause disturbances in cerebrospinal fluid (CSF)
circulation [8,9].

It also causes marked changes in the dynamics
of local blood flow aswell as the metabolic rate
of glucose and oxygen [8,10] . The cranioplasty
operation is thought to repair the changed circum-
stances and improve the patient's neurological
status.

In 1939, Grant and Norcross [7] described a
disorder involving severe headache, pain at the
craniectomy site and dizziness. It also includes
changes in cognitive state. Despite the clinical
improvement brought on by the craniectomy and
cranioplasty, many symptoms persist for weeks to
months.

The term "syndrome of trephined” should only
apply if clinical symptoms improve after cranio-
plasty. The term "sunken flap syndrome" is more
appropriate previously to cranioplasty. In daily
medical use, any phrase can be used in interchange-
able. The negative pressure gradient between the
outside air and the skull iswhat causes the neuro-
logical symptoms (sunken flap) [11].

The magjority of operations were completed in
61-120 minutes (53.9%, N=14), followed by 121-
180 minutes (23.1 %, N=6), with a mean operating
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time of 124.70 minutes. Similar to our study was
one by Al Shalchy in which 90 percent (N equal
18) of patients had surgery in 1-3 hours [12]. When
compared to our results, the results from the study
by Basheer et a., which indicated a mean operating
time of 143+28 minutes, are dlightly greater [13].

To determine when it is safe to do cranioplasty
after a craniectomy, we analyzed the current liter-
ature. The results of a cranioplasty performed
sooner rather than later have been shown to be
better. Several researchers found that patients who
had craniotomies at an early age (less than 12
weeks) had superior functional outcomes. In terms
of complications, there was no difference between
immediate and delayed cranioplasty [14,15]. Addi-
tional research suggests that early cranioplasty
following decompressive craniectomy can help
reduce postoperative problems [16]. The time it
takes to do a cranioplasty might be cut down if the
procedure is performed as soon as possible after
askull fracture. This also reduces possible compli-
cations such as blood loss, subdural hygroma,
infection and brain parenchyma damage [17].

Conclusions:

Cranioplasty is acommon neurosurgical treat-
ment that aidsin skull repair and has a high rate
of success. Advancement in production techniques
and manufacturing technology added many benefits
for the surgical procedure in the past 10-15 years.
When indicated, all variables such as cosmesis,
timing and complications should be addressed.

Additional prospectivetrials are needed, ideally
with agreater variety of patients and more factors.
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