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Background: A Cranioplasty is the term for any operation in which a defect of the skull 
bone is repaired. A traumatic injury is often the reason , but there are other reasons 
including previous tumour surgery or surgery for some forms of stroke.  
Aim Of Study: The aim of this study is to compare between the using of titanium mish, 
polymethylmethacrylate (PMMA), and Autograft bone in cranioplasty.  
Material And Method: In our study 20 patients , 12 males (60%) and 8 females (40%), 
ages ranged for 15-45 years, were subjected to cranioplasty that were performed to 
achieve morphological and functional rehabilitation of the cranial vault using 
;polymethylmethacrylate ,titanium mish and autograft bone. Our patients underwent  
elective delayed cranioplasty  in Al-Ramadi Teaching Hospital during the period from 
December 2006 to December 2010. 
Results: Although the use of titanium may cause artifact on computed tomography (CT 
scans) ,which can limit follow –up imaging studies, but our study proved that the use of 
titanium is  remarkable. Prefabricated  PMMA prostheses are effective for cranioplasty, so 
reduced surgical time, reduced surgical blood loss and technical simplicity. The infection 
rate associated with use of prefabricated PMMA prostheses is lower than that for autograft 
bone flaps. All patients were highly satisfied with the cosmetic appearance ,Cranioplasty 
was carried out with no major complication except in two cases. 
Conclusion: The use of titanium mesh for cranioplasty is a good alternative in spite of the 
disadvantages, causing an artifact on CT and magnetic resonance imaging (MRI) , and it's 
expensiveness. Prefabricated  PMMA prostheses are effective for cranioplasty in respect 
to reduced surgical time, reduced surgical blood loss and technical simplicity. The 
infection rate associated with use of prefabricated PMMA prostheses is lower than that for 
autograft bone flaps. 
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Abstract 

 
 
Introduction 

ranioplasty is the surgical correction of 
skull defects to protect the brain, to 

normalize intracranial pressure 
relationships by alleviating neurological 
signs resulting from cranial bony defects 
and to provide reasonable cosmetic results. 
Complications following cranioplasty are 
common and include infection, exposure of 
the cranioplasty material, resorbtion, 
migration, hematoma and seroma(1,2,3). 
 
 

Cranioplasty is carried out to 
achieve morphological and functional 
rehabilitation of the cranial vault affected 
with a severe bony defect resulting from 
trauma, infection, tumour or cerebral 
decompression procedure. Whatever the 
cause, one of the main indications for 
cranioplasty is the treatment for the so-
called ‘‘syndrome of the trephined’’ which 
is characterized by headache, dizziness, 
irritability, loss of concentration, 
depression, anxiety, intolerance to noise 
and vibration.  
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This syndrome is the result of the 
direct effect of atmospheric pressure onto 
the scalp and dura which causes closure of 
the subarachnoid space and reduces the 
perfusion pressure of the brain; contra-
lateral hemiparesis, hemispheric collapse 
and epilepsy may even occur (4,5,6). 
 Modern neurosurgery has utilized many 
materials including autologous bone such 
as rib, vitalium plats, titanium plats, 
methylmethacrylate polymers and, more 
recently, glass/ionomer cement (7). 

Although many diverse materials 
have been proposed for cranioplasty,(8-18) 
autogenous bone grafts and 
polymethylmethacrylate (PMMA) are 
preferred in most institutions. 
  With a complex range of 
possibilities, the ideal synthetic material 
should be bio-compatible, inert, non-
thermal conducting, radio-transparent, 
nonmagnetic, lightweight, rigid, simple to 
prepare, easily applicable and inexpensive. 
Polymethylmethacrylate (PMMA) is one 
of the inert materials which best meets 
most of these requirements (19,20,21). 

Skull surgery also produces bony 
defects that often require cranioplasty. The 
removal of bone may be necessitated by 
tumors, infection, or the need for 
decompression to relieve high intracranial 
pressure (22).  

The reasons for cranioplasty are 
largely dependent on the size and location 
of the injury. Defects bigger than 6cm2 are 
considered appropriate for cranioplasty in 
addition, larger defects are frequently 
unappealing cosmetically and hazardous to 
the subjacent brain. Trauma to the region 
of the bone defect may produce a major 
neurological deficit. In addition, the 
psychosocial effects produced by the 
malformed appearance of a bony defect 
may present a need for cranioplasty 
regardless of the size. (23) 

Cranioplasty is often performed for 
aesthetic purposes or to ensure protection 
of the underlying neural tissue.(24,25) 
 
 

Materials and Methods 
      The study included  20  patients, 12 
males (60%) and 8 females (40%), ages 
ranged from 15-45 years,  were subjected 
to  elective delayed cranioplasty  in 
Ramadi Teaching Hospital during the 
period from December 2006 to December 
2010. Patients age ,sex ,diagnosis ,cause of 
craniectomy ,the duration between 
craniectomy and cranioplasty, type of 
cranioplastic graft materials used ,and graft 
infection and complication were recorded. 
Cranioplasty is carried out to achieve 
morphological and functional rehabilitation 
of the cranial vault affected with a variable 
bony defect resulting from trauma, 
infection, tumour or cerebral 
decompression. 

Patients were evaluated pre-
operatively and all were considered 
clinically and neurologically stable and 
free of any systemic infection. The time 
between the craniectomy and the 
cranioplasty operation ranged from 3 to 24 
months. Patients were divided into three 
groups according to the material used in 
cranioplasty. 

Group 1, patients received autograft 
bone, removed via craniectomy surgery 
and embedded in anterior abdominal wall 
(Fig.1). Group 2, patients received Titanim 
mesh (Fig.2). Group 3, patients received 
prefabricated PMMA prosthesis (Fig.3&4), 
impression was taken by using impression 
compound preoperatively. In each patient 
the bone graft or cranioplastic prosthesis 
was surgically fixed to the skull using 
titanium plates and screws (Fig.3).  

In two cases the cranioplastic 
prosthesis were fixed with steel wires 
(Fig.4). All cases had the same follow-up: 
a clinical evaluation of the functional and 
morphological results 3 months 
postoperatively. 
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Fig.(1-c) Patient after operation 

Fig.(1-b) Patient during operation 

Fig.(1-a) Patient before operation 

Fig(1) This patient receiving auto 
graft bone 

 
 

(Fig.3)  
Intraoperative image showing the use of 

PMMA fixed by titanium miniplate 
 

 

 

(Fig.2a _ b) 
Intraoperative image shows the use of 

titanium mesh. 

Fig.2_a 

Fig.2_b 

30 



Cranioplasty: Comparison Between…                                                                                             Hisham Maddah Al-Alousi et al 
 

Anb Med J Vol.10  No.1  Mar. 2012; 28-34  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results 
Twenty cases, have been treated 

with cranioplasty. Fourteen patients 
required cranioplasty for post traumatic 
defect (penetrating missile injury & road 
traffic accident). Four patients required 
cranioplasty following tumour resection 
(Meningioma & aneurysmal bone 
cyst).Two patients required cranioplasty 
for cerebral decompression. Patients were 
divided into 3 groups: 
Group 1 included 2(10%) patients who 
received autograft bone to repair cranial 
defect after cerebral decompression. Group 
2 included 7 (35%) patients who received 
Titanium mesh. Group 3 included 11(55%) 
patients who received prefabricated 
PMMA. 
All patients were highly satisfied with the 
cosmetic appearance .Cranioplasty was 
carried out with no major complication 
except in two cases, see tables (1,2,3). 
 
  

 

 
 
 
 
 
 
 
 

Table (1) Sex distribution 
Sex No. % 

Male 12 60% 
Female 8 40% 
Total 20 100% 

 

Table (2) Age distribution 
Age No. % 

10-19 5 25 
20-29 8 40% 
30-39 4 20% 
40-49 3 15% 
Total 20 100% 

 

(Fig.4)  
 

Fig.4b CT-scan image shows cranial 
defect. 

Fig.4a Patient before  cranioplasty. 

Fig.4c PMMA fixed by stainless steel 
i 
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Result Complication Type of 
cranioplasty 

Duration of 
cranial defect 

Cause of cranial 
defect age sex  

Good infection Autograft 12 cerebral decompression 25 male 1.  

V. Good  Autograft 6 cerebral decompression 15 female 2.  

Excellent  Tit. Mesh 6 Trauma 40 male 3.  

Excellent  PMMA 6 Trauma 22 male 4.  

Excellent  PMMA 12 Trauma 18 male 5.  

Excellent  Tit. Mesh 6 Trauma 33 female 6.  

Excellent  PMMA 6 Trauma 19 male 7.  

Excellent  Tit. Mesh 6 Trauma 20 female 8.  

Excellent  PMMA 6 Trauma 20 male 9.  

Excellent  PMMA 6 Trauma 28 male 10.  

Excellent  Tit. Mesh 12 Trauma 18 female 11.  

Excellent  PMMA 6 Trauma 23 male 12.  

Excellent  PMMA 6 Trauma 19 male 13.  

Excellent  Tit. Mesh 6 Trauma 24 female 14.  

Excellent  PMMA 6 Trauma 30 male 15.  

Excellent  PMMA 6 Trauma 35 male 16.  
Remov 
PMMA 

CSF leak & 
infection PMMA 3 Tumour (meningioma) 28 female 17.  

Excellent  Tit. Mesh 3 Tumour meningioma 40 female 18.  

Excellent  Tit. Mesh 3 Tumour Aneurysmal 
bone cyst 38 female 19.  

Excellent  PMMA 3 Tumour meningioma 45 male 20.  
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Table (3): Distribution of patients according to sex, age, causes and duration of the cranial defects, 
as well as the types of cranioplasty and its results. 
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Discussion    
  Cranioplasty for a skull defect can 
be a challenging problem, especially in 
large defects. The objective is to obtain a 
durable and stable reconstruction of the 
cranium, covered with a good skin layer. 
The use of autograft bone obtained during 
the initial operation and stored in the 
abdominal wall is most preferable (8). They 
are inexpensive, easily achieve perfect fit 
and present no risk of disease transmission. 
The disadvantages are that infection can 
occur, the infection rate is relatively                 
high (26). Our study confirms this fact in a 
case of cranioplasty for cerebral 
decompression who received autograft 
bone, presented with small wound 
dehiscence and pus discharge . The 
infection was controlled with minor scalp 
debridement, wound closure ,and the use 
of systemic antibiotics.. Although the use 
of Titanium ,which is an expensive 
material, may cause an artifact on CT 
scans ,which can limit follow –up imaging 
studies, but our study proved that the use 
of titanium is  remarkable .It can be shaped 
as required, there- for  it is preferable in 
curved areas. The cosmetic appearance is 
perfect, and provides adequate protection 
of the underlying neural tissues. In addition 
it is easily applied and fixed with 
microplates and screws. One out of 
eleventh reconstructed with prefabricated 
PMMA suffering from postoperative 
infection; it was a case of cranioplasty 
following removal of recurrent 
meningioma with dural graft, presented 
with epidural CSF collection and signs of 
infection. The prosthesis was removed and 
small dural tear sutured. Cranioplasty has 
been postponded three months later. 
PMMA is a synthetic material that is 
preferred in cranioplastic surgery because, 
it is one of the most biocompatible 
alloplastic materials currently available(11). 
The hardness of PMMA prostheses 
provides adequate protection for the 
underlying neural tissues.  
 
 

 
Impact resistance tests for different 

PMMA materials at thicknesses 
corresponding to that of the cranium reveal 
that PMMA offers protection comparable 
to that of native osseous tissue (26). In our 
study, the prefabricated PMMA prosthesis 
was preferred, as the intraoperative 
moulded PMMA prosthesis required much 
more time in addition to the exposure of 
intracranial tissue to the polymerizing heat 
produced during moulding. The 
prefabricated PMMA prosthesis was an 
adequate material used in our study for the 
same reasons mentioned above. All our 
cases were improved significantly from 
symptoms of syndrome of the trephined 
postoerativly. 
 
Conclusion 

The use of titanium for cranioplasty 
is a good alternative in spite of the 
disadvantages; causing an artifact on CT , 
and it's expensiveness. 
Prefabricated PMMA prostheses are 
effective for cranioplasty. This study 
confirmed the advantages of this method 
with respect to reduced surgical time, 
reduced surgical blood loss and technical 
simplicity. The infection rate associated 
with use of prefabricated PMMA 
prostheses is lower than that for autograft 
bone flaps. 
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