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ABSTRACT

BACKGROUND: The goal of cranioplasty is to achieve a lifelong,
stable and structural reconstruction of the cranium covered by a
healthy skin and scalp flap. We present two cases of large frontal
bone defect following aaccident..

CASES: We describe the utilization of autogenous local split
calvarial graft and titanium mesh for the reconstruction of the
post trauma frontal bone defect.

CONCLUSION: Cranioplasty using split calvarial bone grafting
for restoring large cranial defects resulting from a trauma is a
useful technique, and allows the surgeon to reconstruct a
moderate to large cranial defect without rifting the inner cortical
plate.
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INTRODUCTION

Cranioplasty is one of the oldest known surgical procedures, with
archaeological evidence of ancient Incans using gold to reconstruct
trephination holes around 3000 BC. The earliest written account of
cranioplasty dates back to 1505 when lbrahim bin Abdullah, an
Ottoman era military surgeon, advocated the use of cranial
Xenografts from a goat or dog (1).

There is no ideal technique as each method has its limitations.
When auto grafts are utilized, problems are encountered with
satisfactory graft contour and long-term stability, particularly as
regards resorption along with potential donor site morbidity. High
infection rates and material failure have been reported with
biomaterials (2).

The ideal material should be biocompatible, nonthermo
conductive, radio transparent, nonmagnetic, lightweight, rigid,
simple to prepare, easily applicable and inexpensive. No graft
qualifies all the prerequisites in totality. However, autogenously
split calvarial graft has proved its worth to be used as one of the best
choices in the world literature. We describe the utilization of
autogenous bone (split calvarial graft) and titanium mesh for
reconstruction of large post-traumatic frontal bone defect in two
cases.
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CASE DESCRIPTIONS

Case 1:A 52-year old male patient present to
outpatient department with the compliant of
deformity at frontal region. He had a history of
head trauma before seven years in which he
sustained a depressed communited fracture of
frontal bone on his right side.. Now, he present
with cosmetic deformity of fore head (Figure 1),
and he claimed that he could not get job because
of this deformity. He did not have known past
medical history.. The defect was reconstructed
with split cavarial graft and titanium mesh.

Figure 1: Pre-operative forontal view of patient

Operative sequences:

g~ wbdE

General anesthesia

Preparation and Draping

Approach Coronal incision (Figure 2).

Gaft harvest from parietal bone

Defect reconstruction and fixation of the
graft: The defect of superior orbital rim was
reconstructed by 0.5x3cm bone harvested
from the blunt lip of the defect.. The residual
defect on posterior side and defect
secondarly created due to bone harvest was
covered with titanium mesh (Figure 2 A and
B).

Incision closure: in two layers: (Figure 3).

Figure 2: Intra operative photography of defect (A) reconstructed defect (B)
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screws (Figure 5). The residual defect at superior
orbital rim was covered with titanium mesh. The
post-operative result was satisfactory (Figure 6).

Figure 5: Intra-operative, site graft harvest (A)
reconstracted defect (B)

: i
Figure 3: Post-operative appearance after 6
month, bird view

Case 2: A 20-year old man was referred to
Emergency Department of Sina Hospital as a case
of multiple traumas due to road traffic accident..
The patient was transferred to operating room
where all loose fragments of fractured frontal
bone was removed via the laceration on forehead
area. Atter two and half month, he presented to
our clinic with a cosmetic deformity of forehead
on left side (4nA and B). He was a candidate for
reconstruction of frontal deformity, treatment of
ZMC fracture and orbital wall reconstruction.

Figure 6: Post-operative appearance, 8 month
after reconstraction

DISCUSSION

The primary indication of cranioplasty is to
provide a mechanical protection to the brain.The
broad classification on materials used for

Figure 4: Pre-operative appearance, frontal view reconstruction of cranial defect are:
(A) ,worm view(B) Bone grafts

The patient underwent a craniotomy through a * Autogrlafts It

coronal skin flap (incision placed 3cm behind hair ° Cranlz_a vault:

line) to access defect of frontal area. The frontal * Mandible

bone defect was covered with split calvarial graft e [lium

harvested from parietal bone and fixed with *  Allograft

titanium micro plate and self-tapping micro e Xenografts
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Biomaterials
e Methyl methacrylate
e Calcium phosphate
e Titanium implants

Combination of bone grafts and biomaterials:
Autogenous bone graft has always been used as
standard material for reconstruction of cranio-
maxillofacial defect for ages. The thethree main
sources of autogenous bone graft to discuss are
iliac crest bone graft, rib graft and split calvarial
graft. Embryologically, the calvarial bones are
intramembranous in origin. The intramembranous
bone is more stable than the endochondral bone.
Endochondral bone resorption rates are as high as
60-80%, whereas membranous bone resorption
rates range from 17 to 20 %. Amongst autogenous
grafts, split thickness calvarial graft fits into
almost all the ideal requirements for cranial
reconstruction. In a comparative study conducted
by Moss et al. (3), the three main sources of
autogenous bone grafts i.e., calvarial graft, iliac
crest graft and rib graft were compared with
demineralized bone matrix in restoring the cranial
defect. They found that amongst the autogenous
graft, calvarial graft is the ideal one for restoring
the cranial defect in offering good contour and
adequate mechanical support. The proximity of
the cranial vault to other surgical sites, availability
of relatively large quantities of bone and
favorable consistency make cranial bone harvest
an extremely viable reconstructive maneuver.
Some of the notable disadvantages of the
autogenous split calvarial graft are: Absorption,
loss of contour, and difficulty to control cosmetic
contour.This is not a preferred graft in extremes
of ages because at age below 7 years, there might
not be adequate diploic width to harvest and the
availability will be insufficient. The mean
thickness of the adult skull ranges from 6.80 to
7.72 mm but varies between 3.0 and 12 mm (4).
In this case report, the age of the patient was 52
and 20 years which is the safest age group.
However, most allograft materials may not be
suitable in pediatric patients owing to skull
growth. Thus, autologous bone grafts are often
preferred in the reconstruction of the pediatric

skull because of their capacity to Osseo integrate
and grow with the pediatric skeleton (5).

Cranioplasty using split calvarial bone
grafting for restoring large cranial defects
resulting from a trauma is a useful technique, and
allows the surgeon to reconstruct a moderate to
large cranial defect without rifting the inner
cortical plate. The morbidity associated with the
harvesting of cranial bone is low, and the residual
harvest site defects can be camouflaged with
titanium mesh.
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