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ABSTRACT

Introduction: Problems with appearance may negatively affect the mental health of individuals with disfigurement so,
cranioplasty has an important role in improving the physical appearance of patients as well as their psychological symptoms.
Objective: This study aims to highlight the aesthetic as well as the psychological outcomes of cranioplasty using the two most
widely used synthetic graft materials; polymethyl methacrylate (PMMA) and titanium mesh.

Methods: This is a prospective study conducted on patients with apparent skull deformity who underwent cranioplasty using
PMMA or titanium mesh from April 2016 to April 2017 and were followed up for one year. Patients were assessed
preoperatively, at three months, and one year postoperatively using the Derriford Appearance Scale 24 (DAS 24) and the
Hospital Anxiety and Depression scale (HADS).

Results: 42 patients; 25 males and 17 females were recruited. PMMA was used in 23 patients while titanium mesh was used
in 19 patients. There were no significant differences regarding early and late complications between both groups. Revision
surgery was necessary in only four cases having equal rates between both groups. There was a marked reduction in DAS 24
and HADS scores postoperatively with better scores in the PMMA group especially at three months after cranioplasty.
Conclusion: Cranioplasty had positive effects on patients' distress regarding their appearance and their psychological
symptoms. PMMA had better parameters than titanium mesh. Both PMMA and titanium mesh had comparable aesthetic
outcomes with no statistically significant difference regarding the complication rates.

Keywords: Cranioplasty, Polymethyl methacrylate, Titanium, Physical Appearance, Body, Depression (source: MeSH NLM)
RESUMEN

Introduccion: Los problemas de apariencia pueden afectar negativamente la salud mental de las personas con
desfiguracion, por lo que la craneoplastia tiene un papel importante en la mejora de la apariencia fisica de los pacientes, asi
como de sus sintomas psicoldgicos.

Objetivo: El objetivo de este estudio es resaltar los resultados estéticos y psicologicos de la craneoplastia utilizando los dos
materiales de injerto sintético mas utilizados; polimetiimetacrilato (PMMA) y malla de titanio.

Métodos: Este es un estudio prospectivo realizado en pacientes con aparente deformidad de craneo que se sometieron a
craneoplastia con PMMA o malla de titanio entre abril de 2016 y abril de 2017 y fueron seguidos durante 1 afio. Los pacientes
fueron evaluados antes de la operacion, a los tres meses y al afio después de la operacion utilizando la Escala de Apariencia
de Derriford 24 (DAS 24) y la Escala de Ansiedad y Depresion Hospitalaria (HADS).

Resultados: Se reclutaron 42 pacientes: 25 hombres y 17 mujeres. Se usé PMMA en 23 pacientes mientras que se usd
malla de titanio en 19 pacientes. No hubo diferencias significativas en cuanto a complicaciones tempranas y tardias entre
ambos grupos. La cirugia de revisién fue necesaria sélo en 4 casos con tasas iguales entre ambos grupos. Hubo una
marcada reduccion en las puntuaciones DAS 24 y HADS después de la operacion con mejores puntuaciones en el grupo de
PMMA, especialmente a los tres meses después de la craneoplastia.

Conclusion: La craneoplastia tuvo efectos positivos en la angustia de los pacientes con respecto a su apariencia y en sus
sintomas psicoldgicos. PMMA tenia mejores parametros que la malla de titanio. Tanto la malla de PMMA como la de titanio
tuvieron resultados estéticos comparables sin diferencias estadisticamente significativas con respecto a las tasas de
complicaciones.

Palabras Clave: Craneoplastia, Polimetil Metacrilato, Titanio, Apariencia Fisica, Depresion. (fuente: DeCS Bireme)
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Aesthetic, and psychological outcomes of cranioplasty, polymethyl methacrylate versus titanium mesh

Cranioplasty is a commonly performed neurosurgical

procedure used to reconstruct cranial bone defects. Besides
its cosmetic benefits, cranioplasty protects the intracranial
structures and plays a role in controlling the alterations in
the intracranial pressure (ICP), cerebral blood flow and
metabolism. 14

The first historical description of cranioplasty was by
Fallopius (1523-1562) who described the use of a gold plate
to replace a cranial bone defect. 5

Cranioplasty materials include biological and synthetic
materials. Biological materials are further subdivided into
autologous grafts, allografts, and xenografts. Allografts (i.e.,
bone from cadavers) and xenografts (i.e., bone from
animals) are out of use nowadays because of their high rates
of rejection, osteonecrosis, and infective complications. 67

Autologous cranioplasty utilizes either bony material from
the cranium itself or bones from other parts of the body of
the patient. Risks of resorption and reoperation with
replacement by other materials exist. 8-10

Synthetic graft materials are in common use nowadays
because of avoiding the complications of autografts, better
cosmetic and operative results. They include polymethyl
methacrylate (PMMA), Titanium mesh, Hydroxyapatite and
Polyetheretherketones (PEEK). 11-13

The choice of the graft material is multifactorial. It takes
into consideration the age of the patient, size, etiology and
location of the defect and the surgeon's preference. 9-14-15-19
Physical appearance has a pivotal importance in the social
life of individuals and interpersonal relationships as even
small changes in appearance can affect people’s perception
of others. 20

This can affect a patient’s mental health negatively, resulting
in poor self-esteem, symptoms of anxiety and depression,
eventually leading to social avoidance necessitating aesthetic
surgery especially on visible parts of the body like the face
and head. Thus, successful aesthetic surgery generally
improves the overall quality of life in people resulting in
good mental health. 21

Many studies had addressed the psychological outcome of
different aesthetic surgical procedures 2225 but, to our
knowledge; no study had addressed such outcome among
Egyptian patients undergoing cranioplasty.

The aim of this study is to highlight the aesthetic as well as
the psychological outcomes of cranioplasty using the two
most widely used synthetic graft materials; the Acrylic (in
the form of PMMA) and Titanium mesh.

METHODS

Patients

This is a randomized prospective study carried out in the
Neurosurgery department, Zagazig University, Egypt. Cases
were recruited from April 2016 to April 2017 and were
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followed up for one year. The study included all patients
with disfigurement at presentation, > 18 years, from both
genders, generally fit for surgery, with apparent skull defects
(regardless of the etiology whether post traumatic or post
injury) planned to undergo cranioplasty by PMMA or
titanium mesh. We excluded patients undergoing
cranioplasty using materials other than PMMA, titanium
mesh or a hybrid of both materials, patients with active
infection and patients with marked craniofacial deformity
other than pure skull defects especially those requiring
major plastic repair. Patients with history of psychiatric
disorders including personality disorders and patients
unable to understand and complete the scales due to
disorders affecting cognition were also excluded.

Methods

Preoperatively
The basic characteristics of the patients including age, sex,
etiology, site, and size of the defect were determined.

Operative technique

After induction of general anesthesia, prophylactic antibiotic
administration, scrub and preparation, an appropriate skin
incision was designed to include the defect with respect to
the regional blood supply. Sometimes, a bicoronal scalp
incision was utilized in case of frontal defects.

After preparation of the defect, gentamycin impregnated
acrylic (in the form of PMMA) was prepared, contoured, and
reshaped to cover the defect with the thin edges of the graft
overlying the bony edges. No mini plates or wires were used.
Sometimes silk sutures were utilized for fixation. In cases
where titanium mesh was used, an appropriate sized mesh
was fashioned to cover the defect and was fixed in place by
screws. Closure in layers was done after proper hemostasis,
sometimes with a drain when needed.

Postoperatively

After 48 hours, the drain (if present) was removed, and a
computerized tomography (CT) scan was done with bone
windows and 3D reconstruction. Stitches or staples were
removed after 15 days.

Follow up
At one year postoperatively, a CT scan was done.

Psychometric assessment

Measurement of distress of appearance:

Patients were assessed preoperatively and postoperatively
(at three months and one year) for their distress regarding
their appearance using an Arabic translation of the
Derriford Appearance Scale 24 (DAS 24) 26. The DAS 24
includes 24 items that measure the distress in relation to
self-consciousness of appearance. Participants rate their
answers in relation to appearance using a four-point scale.
Scores range between a minimum (best) score of 10 and a
maximum (worst) of 96. Higher scores represent higher
appearance-related distress. DAS 24 is widely used in
literature and determines the presence of appearance
concerns.

Measurement of anxiety and depression:

Patients were assessed preoperatively and postoperatively
(at three months and one year) for anxiety and depressive
symptoms using an Arabic version 27 of the Hospital Anxiety
and Depression scale (HADS). 28
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The HADS was originally developed to screen for depression
(HADS-D) and anxiety (HADS-A) in a hospital setting and
in general population. 29 It includes 14 items: seven items
assessing anxiety and seven items assessing depression.
Responses are rated on a 4-point Likert-type (0-3). Each
subscale has a maximum score of 21. Scores 0—7 (normal),
8-10 (borderline case), and 11—21 (positive case of anxiety
or depression). 28

Statistical analysis

All data were collected, tabulated, and statistically analyzed
using SPSS 22 for windows (IBM Corp., Armonk, NY, USA)
and Microsoft Office Excel 2010 for windows (Microsoft
Cor., Redmond, WA, USA). Continuous Quantitative
variables were expressed as the mean + SD & median
(range), and categorical qualitative variables were expressed
as absolute frequencies (number) & relative frequencies
(percentage). Continuous data were checked for normality
using Shapiro Walk test. Independent samples Student's t-
test was used to compare two groups of normally distributed
data while Mann-Whitney U test was used for non-normally
distributed data. Friedman test was used for more than two
dependent groups of non-normally distributed data.
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Fisher's exact test when appropriate. All tests were two
sided. p-value < 0.05 was considered statistically significant.

RESULTS

Basic Characteristics of the study sample:

The current study included 42 patients: 25 males and 17
females. PMMA was used in 23 patients while titanium
mesh was used in 19 patients. 21 patients were post
traumatic (including old, depressed fractures and
decompressive craniectomy) and 21 patients were post
lesional o postinjury (including skull and meningeal tumors
and inflammatory conditions with at least six months after
control of infection). There was insignificant difference
between both groups regarding the basic characteristics.
(Table 1).

Complications:
The overall rate of early complications (up to three months

postoperatively) was 16.6% with two cases of superficial
infection in each group that responded well to antibiotic

Categorical data were compared using Chi-square test or
Table 1. Basic Characteristics of the study participants (N=42).
Basic Characteristics All pzjtlents Material used for repair Test p-value
(N=42)
PMMA Titanium mesh
(N=23) (N=19)
No. % No. % No. %
Sex
Male 25 59.5% 15 65.2% 10 52.6%  0.6842 0.408
Female 17 40.5% 8 34.8% 9 47.4%
Age (years)
Mean £ SD 36.85+12.57 36.82+11.57 36.89+14.02 -0.017° 0.986
Median (Range) 36.50 (18 — 60) 35 (18 — 57) 38 (18 — 60)
Etiology of defect
Post-traumatic 21 50% 11 47.8% 10 52.6%  0.0962 0.757
Post-lesional 21 50% 12 52.2% 9 47.4%
Site of defect
Frontal 13 31% 8 34.8% 5 26.3%  5.7642 0.568
Parietal 10 23.8% 4 17.4% 6 31.6%
Temporal 4 9.5% 1 4.3% 3 15.8%
Occipital 3 7.1% 2 8.7% 1 5.3%
Temporoparietal 3 7.1% 2 8.7% 1 5.3%
Frontotemporal 4 9.5% 3 13% 1 5.3%
Parietooccipital 3 7.1% 1 4.3% 2 10.5%
Frontotemporoparietal 2 4.8% 2 8.7% 0 0%
Largest diameter (cm)
Mean £ SD 6.38+1.97 6.65+1.87 6.05+2.09 -1.404¢ 0.160
Median (Range) 6 (4-11) 6 (4-11) 5 (4 -10)
Area of defect (cm?)
Mean £ SD 32.47+19.46 32.95+18.32 31.89+21.26 -0.915¢ 0.360
Median (Range) 27.50 (8 — 88) 30 (8 — 88) 20 (12 - 80)
Categorical variables were expressed as number (percentage); Continuous variables were expressed as mean + SD & median (range); a: Chi-square test; b:
Independent samples Student's t-test; ¢: Mann Whitney U test; p-value<0.05 is significant.
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Table 2. Complications of cranioplasty in the study participants (N=42).
i Material used for repair
?\’\Illzggglents RANA Titanium mesh  Test*  p-value
(N=23) (N=19)
Complications No. % No. % No. %
Early complications
Absent 35 83.3% 19 82.6% 16 84.2% 0.211 0.900
Subgaleal hematoma 3 7.1% 2 8.7% 1 5.3%
Superficial infection 4 9.5% 2 8.7% 2 10.5%
Late complications
Absent 33 78.6% 19 82.6% 14 73.7% 7.444 0.190
Sunken graft 3 7.1% 3 13% 0 0%
Screw loosening 2 4.8% 0 0% 2 10.5%
Material break 1 2.4% 0 0% 1 5.3%
Skin breakdown 1 2.4% 0 0% 1 5.3%
Sinus discharging pus 2 4.8% 1 4.3% 1 5.3%
Categorical variables were expressed as number (percentage); a: Chi-square test; p-value<0.05 is significant.

treatment and repeated dressing. A Subgaleal hematoma
occurred in two patients of the MMA group versus one
patient among the titanium mesh group. The overall rate of
late complications (from three months up to one year
postoperatively) among the studied patients was 21.4%.
Sunken graft complicated three patients of the PMMA group
that did not necessitate revision surgery at the last follow
up. Two patients of the titanium mesh group developed
screw loosening that did not necessitate revision surgery at
the last follow up. Material breaks complicated one case of
the titanium mesh group and required revision. Skin
breakdown complicated one case of the titanium mesh
group and required mesh removal. Sinus discharging pus
complicated one case in each group that necessitated graft
removal. There was an insignificant difference between both
groups regarding early and late complications. (Table 2)

Derriford Appearance Scale 24 (DAS 24):

There was a significant reduction in DAS 24 scores in all
studied patients and among patients in each group (p-
value<0.001). There was a significant difference in the three
months' scores between both groups where patients in the
PMMA group had lower distress than patients in titanium
mesh group (p-value<0.05). There was a trend towards
significance after one year in favor of PMMA (p-value
=0.052). (Table 3 and Figure 1)

Hospital Anxiety and Depression Scale (HADS)

A total of 16 cases (38%) had HADS-A scores >11 (positive
case of anxiety). There was a significant reduction in HADS-
A scores among all studied patients (one case at three
months (2.4%) and two cases (4.8%) at one year with scores

Table 3. DAS 24 scores among the study participants.
_ Material used for repair Testc P~
All patients value
(N=42) PMMA Titanium mesh
DAS 24 (N=23) (N=19)
Preoperatively
Mean £ SD 49.45+13.39 47.43+12.85 51.89+13.97 -1.302 0.193
Median (Range) 49 (23 -77) 46 (24 —77) 54 (23 - 77)
3 months postop
Mean £ SD 22.64+8.72 18.78+5.56 27.31+9.65 -2.949 0.003
Median (Range) 21 (11 - 44) 19 (11 - 29) 26 (11— 44)
One year postop
Mean £ SD 15.78+7.41 14.43+6.56 17.42+8.20 -1.943  0.052
Median (Range) 13 (11 - 42) 12 (11 - 40) 15 (11 - 42)
Test @ 77.024 41.416 35.707
p-value <0.001 <0.001 <0.001
Continuous variables were expressed as mean + SD & median (range); c: Mann Whitney U test; d: Friedman'’s test; p-value<0.05 is significant.
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>11) and among patients in each group. There was a
significant difference in scores between both groups at three
months and at one year postoperatively as patients in the
PMMA group had lower anxiety than patients in titanium
mesh group (p-value<0.05). (Table 4 and Figure 2)

Nine cases (21.4%) had HADS-D scores >11 (positive case of
depression). There was a significant change in HADS-D
scores among all studied patients (one case at three months
(2.4%) and three cases (7.1%) at one year with scores >11)
and among patients in each group. Mean scores of HADS-D
among PMMA group were lower than the titanium mesh
group although the difference was not statistically
significant. (Table 4 and Figure 3)

Regarding the HADS total scores, there was a significant

change in all studied patients and among patients in each
group. Scores were significantly different between both
groups at three months as patients in PMMA group had
more favorable scores than patients in titanium mesh group.
(Table 4 and Figure 4)

DISCUSSION

Cranioplasty has an important aesthetic role to restore the
normal skull appearance as well as a protective role for
intracranial structures. It has long been studied those
problems with appearance can cause distress and induce
some psychological symptoms like anxiety, depression, low
self-esteem, and poor health-related quality of life. 22:30:31

Table 4. HADS scores among the study participants (N=42).
. Material used for repair

A”(’[\)Iiti;;ts PMMA Titanium mesh Test°® v;“;e
HADS (N=23) (N=19)
HADS-A
Preoperatively
Mean + SD 9.80+3.90 8.91+3.16 10.89+4.50 -1.420 0.156
Median (Range) 9.50 (4 — 18) 8 (4-16) 11 (4 —18)
3 months postop
Mean + SD 3.95+3.23 2.86+2.81 5.26+3.29 -2.482 0.013
Median (Range) 3(0-11) 2(0-10) 5(0-11)
One year postop
Mean = SD 2.64+3.16 1.86%2.45 3.57+3.71 -2.078 0.038
Median (Range) 2 (0-14) 1(0-9) 2(0-14)
Test ¢ 64.882 40.651 24.849
p-value <0.001 <0.001 <0.001
HADS-D
Preoperatively
Mean = SD 8.07£3.87 7.39£2.65 8.89+4.93 -0.739 0.460
Median (Range) 8 (3-20) 7(3-12) 9 (3-20)
3 months postop
Mean + SD 3.26+2.82 2.62+2.28 4+3.26 -1.332 0.183
Median (Range) 3(0-13) 3(0-18) 3(0-13)
One year postop
Mean + SD 2.50+£3.90 1.69+2.34 3.47+4.93 -1.280 0.200
Median (Range) 1(0-18) 1(0-28) 2(0-18)
Test ¢ 64.750 40.683 24.543
p-value <0.001 <0.001 <0.001
HADS-Total
Preoperatively
Mean + SD 17.88+7.24 16.30+5.08 19.78+8.99 -1.203 0.229
Median (Range) 18 (7 — 38) 16 (8 — 25) 19 (7 — 38)
3 months postop
Mean + SD 7.2145.37 5.52+4.41 9.26+5.81 -2.066 0.039
Median (Range) 7(0-19) 6 (0—18) 10 (0 —-19)
One year postop
Mean + SD 5.14+6.64 3.56%+4.33 7.05+£8.39 -1.707 0.088
Median (Range) 3 (0-29) 2(0-17) 4(0-29)
Test® 66.199 40.989 25.622
p-value <0.001 <0.001 <0.001

Continuous variables were expressed as mean + SD & median (range); ¢: Mann Whitney U test; d: Friedman’s test; p-value<0.05 is significant.
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Fig 1. Error Bar chart shows DAS 24 scores among study participants (N=42); bars represent mean scores, and Y-error bars represent 95%
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Fig 2. Error Bar chart shows HADS-A scores among study participants (N=42); bars represent mean scores, and Y-error bars represent
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Fig 3. Error Bar chart shows HADS-D scores among study participants (N=42); bars represent mean scores, and Y-error bars represent
95% CI (Confidence interval).
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Fig 4. Error Bar chart shows HADS-Total scores among study participants (N=42); bars represent mean scores, and Y-error bars represent
95% ClI (Confidence interval).
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A

Case 1: 29 years old male patient with craniectomy after head injury underwent right frontotemporoparietal PMMA cranioplasty. (a) Preoperative axial CT, (b)
Postoperative axial CT, (c) Preoperative coronal CT, (d) Postoperative coronal CT, (e) Preoperative photo of the patient, (f) Early postoperative photo of the
patient, (g, h) Intraoperative images, (i) Three months postoperative photo of the patient, (j) One-year postoperative photo of the patient with sunken graft.

} !

In this study, the authors aimed at assessing the aesthetic
and psychological outcomes of cranioplasty using PMMA
and titanium mesh being the most widely used materials for
repair.

Forty-two patients presenting with skull disfigurement were
recruited according to inclusion and exclusion criteria,
underwent cranioplasty and were followed up for one year
postoperatively. They were assessed using DAS 24 and
HADS scales preoperatively, at three months and at one year
postoperatively.

Polymethyl methacrylate (PMMA) is a strong, nonirritant,
and radiolucent material that has limited expansion
properties. Previously, it resulted in high rates of infection,
degradation, and fragmentation. It does not accommodate
skull growth; hence it is not used in pediatrics. 912:32:33
Titanium mesh can be used alone or combined with other
synthetic materials in cranioplasty. In addition to its
satisfying cosmetic results compared with those of other
materials, it has the lowest infection rate. However, it was
found to be expensive, heat conductive and produces
artifacts on imaging. 9-12:18,34-38

The results of our study showed that both PMMA and
titanium mesh groups had comparable early (16.6%) and
late (21.4%) complications rates. Regarding the infective
complications, previously encountered with acrylic 9, the
gentamycin impregnated PMMA has caused marked
reduction in infection rates recently. This may explain the
similar early and late infection rates between both groups.

Sunken graft has emerged as a late complication in three
cases of PMMA that caused late disfigurement due to bone
remodeling and resorption at the edge of the graft raising
the need for using alternative surgical techniques of
application. Revision surgery was necessary in only four
cases in our study having equal rates between both study
groups.

A large meta-analysis conducted by Leao et al. (2018) 39 had
found no difference regarding the complication rates
between PMMA and titanium mesh (p = 0.38; RR, 1.59;
95%Cl, 0.57-4.48).

Al- Tamimi et al. (2012) 4° conducted a prospective study
on 126 patients; PMMA was used in 61 patients (48.4%)
with a complication rate of 8.2% (5 patients) and titanium
mesh was used in 65 (51.6%) with a complication rate of
12.3% (8 patients).

Sahoo et al. 2010 19 conducted a retrospective study on 22
patients, PMMA was used in 5 patients, four (80%) of them
had complications, while titanium mesh was used in 6
patients; three (50%) of them had complications. Similarly,
a retrospective study was conducted by Matsuno et al. 2006
12 on 206 patients and found that 13.8% of the PMMA group
had complications, versus 2.6% in the titanium mesh group.

Disfigurement is highly distressing for patients and is

considered a primary treatment concern for many of them,
therefore, regaining self-confidence, self-esteem, and social
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postoperative photo of the patient with sunken graft.

‘Case 2: 21 years old male patient with craniectomy after head injury underwent left temporoparietal PMMA cranioplasty. (a) Preoperative axial CT, (b)
Postoperative axial CT, (c) Preoperative 3D CT reconstruction, (d) Postoperative 3D CT reconstruction, (e, f) Intraoperative images, (g) One-year

interactions are the most common motivations to pursue
aesthetic surgery to improve appearance. 4242 Research
shows that most patients with a clinically satisfactory
outcome are satisfied following aesthetic surgery and report
improvements in self-esteem, quality of life and
relationships. 22:43:44

However, a small subgroup of patients turns out unsatisfied.
Preexisting psychiatric condition can cause poor satisfaction
despite a clinically satisfactory outcome. 45 This is the
reason why history of psychiatric disorders (before to the

disfigurement) or personality disorders were excluded in
this study as they may affect the results of the psychological
assessment with factors other than the surgical procedure,
the main aim of the study. 4¢

This is consistent with our study that found that both study
groups showed distress regarding their appearance that has
lowered markedly after three months of cranioplasty
especially with PMMA that is known to be better at
reshaping the skull defect. This advantage of PMMA was not
very apparent after one year surgery, maybe due to the late

¥y

Case 3: 27 years old female patient with left sphenoid wing meningioma underwent left frontotemporal PMMA cranioplasty. (a) Preoperative axial T1W MRI
with contrast, (b) Postoperative axial CT, (c) Postoperative 3D CT reconstruction, (d) Intraoperative image, (e) Postoperative photo of the patient.

Py
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S

axial CT, (b) Postoperative axial CT, (c, d, ) Intraoperative images.

Case 4: 42 years old female patient with a posterior temporal (supra-mastoid) osteoma of the skull underwent titanium mesh cranioplasty. (a) Preoperative

¥

complication of sunken graft. Research has shown that all
patients with altered appearance seek cosmetic surgery due
to psychological factors, like poor appearance-related
adjustment, rather than due to clinical factors. 47

Psychological disorders, especially body dysmorphic
disorder have been the focus of much prior research 48:49,
however, there are insufficient reports about preoperative
evaluation of anxiety and depression in patients seeking
aesthetic surgeries. Anxiety and depression disorders are the
most prevalent and disabling psychological health
conditions. 595t Studies has shown that cosmetic surgery
has enhanced self-esteem. 5253 With regards to repairing
cranial defects, clear benefits were observed to the patients
clinically and psychologically probably due to postoperative
satisfaction with the aesthetic results and restoring the

protective integrity of the skull after defect reconstruction.
36,54,55

Research had detected significant differences in
psychological symptoms, including depression and anxiety
and overall quality of life after skull reconstructive
surgery.s6

This comes in harmony with the results of our study that
showed that the prevalence of anxiety and depression were
both high and the rates were markedly reduced
postoperatively in all patients. The PMMA group had
significantly lower rates of anxiety after three months and
one year postoperatively and lower HADS total scores at
three months postoperatively.

CONCLUSIONS

Cranioplasty had positive effects on patients' distress
regarding their appearance and on their psychological
symptoms in terms of anxiety and depression. PMMA had
better parameters than titanium mesh. Both PMMA and
titanium mesh had comparable aesthetic outcome with no
statistically significant difference regarding the complication
rates.

Limitations and recommendations:

This study has some limitations due to the small sample size
and the short follow up duration and despite that, this study
has highlighted some important outcomes that can be a
focus in future studies. So, we recommend larger long-term
studies on more homogenous groups of patients to allow for
multivariate analysis. Preoperative psychiatric assessment
of aesthetic surgery patients is a fundamental step in
management.
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