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Abstract

Twelve patients underwent split-thickness calvarial bone grafting us-
ing high-speed drill and osteotomies for bone harvesting from June 1999
to May 2002 in two neurosurgical departments at King Abdulaziz Hospi-
tal and Oncology Center in Jeddah, and King Fahd Hospital in Al-
Madinah, Saudi Arabia. These patients were reviewed to show the indi-
cations and advantages of the procedure. All patients were studied pre-
operatively with computed tomographic scans and skull plain X-ray films.
The follow-up period ranged from 1 to 22 months. All patients had sur-
vived functional bone graft . There were no major intra-operative compli-
cations, postoperative infection or remarkable sequelae. In 2 patients in-
traoperative dural tears occurred and were repaired without any
postoperative cerebrospinal fluid leak or sequelae. Results showed that
patient s own calvarial bone graft provides an excellent and alternative
solutions for skull bone defects with all the immediate and long-term bio-
logical advantages that come with using autogenous tissues.

Keywords: Cranioplasty - split-thickness calvarial graft - autogenous
bone graft- skull bone defect

Introduction al of bone. Cranioplasty is usually

Cranioplasty is among the old-
est surgical procedures. Trauma,
infection, tumors, and compres-
sion caused by brain edema are
some of the reasons for the remov-

performed with autogenous bone,
metals, acrylic resin, ceramics, or
titanium Baumer et al 1979, Blair
et al, 1980, Hayward et al, 1999
and Kobayashi et al, 1981. Autog-
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enous bone graft provides the op-
timal material to be used in recon-
struction of the skeleton Spring-
field at al, 1996.

overcome some of the disadvan-

In order to

tages of grafts taken from other
parts of the body, Psillakis et al,
1979 and Santoni-Rugiu 1969
had used the outer table of the
skull bone for repair of skull de-
fects. In this series, W€ present
twelve patients with skull defect
who split-thickness
cranioplasty. Detailed

underwent
calvarial

_clinical data, indications, and ad-

vantages of the technique are pre-
sented.

Materials and Method

Twelve patients with different
causes of skull defect had been
treated with split-thickness cal-
varial graft in two deferent neuro-
surgical departments  between
June 1999 and May 2002. Full
data about these cases are illus-
trated in table 1. There was a
male preponderance (75%). Their
ages varied from 8 to 44 years
(mean 23.4 years). Two patients
were children (cases 7 and 8). The
majority of skull defects (92%) in
these patients were related to di-
rect head trauma as road traffic

accidents (RTA), assaults or falling
over sharp objects. In only one pa-
tient cranioplasty was done after
removal of the involved bone flap
invaded by meningioma. In all but
one patient there was no definite
history of infection before the pro=
cedure. In this case the infection
was related to post-traumatic
brain abscess which was aspirat-
ed and treated with antibiotics.
Cranioplasty was then done 8
months after complete clinical and
radiological resolved of the brain
abscess. Skull CT scan and Aplain
X-rays were performed in all Eaa-
tients. The skull defects mainly in-
volved the frontal bone with vari-
able affect of either the parietal or
temporal regions of the skull. Ac-
cording to that the cranioplasty
was carried out through a bicoro-
nal skin flap with simultaneous
exposure of the skull defect and
the donor site from which the out-
er table was harvested (figure )%
The area of the donor graft is split
into inner and outer tables with
an oscillating saw and thin osteo-
tomes with avoiding the cranial
sutures. The outer table is stabi-
lized over the bone shelf at the
edge of the recipient site with
stainless steel wires or with micro-
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plates and screws. The wound is
closed in two layers over a drain.
The details of this surgical tech-
nique were addressed elsewhere.
The time of surgical (TOS) inter-
vention after occurrence of skull
defect ranged from 4 months to
10 years. Inadvertent intraopera-
occurred in two
patients during dural dissection
then repair of the dura was done
in a water-tight fashion immedi-
ately. In one patient with midfron-
tal skull defect extending down
to orbital roof, the frontal air

tive dural tear

Table 1- Case Summarl;ersr

entered. Mucosal
stripping with obliteration of the

sinus was
nasofrontal duct was performed as
the posterior wall was not in-
volved. No remarkable postopera-
tive sequelae were noticed in any
patient of this series. All patients -
except one- were regularly fol-
lowed up in the outpatient clinic
for 1-22 months postoperatively
and showed satisfactory protec-
tion of the brain and cosmetic re-
construction. No bone resorption
or infection occurred during that
time (figure 2).

Case| Sex | Age |Cause of History of | Site of skull| TOS Intraoperative | Follow- Postoperative
skull | infection defect complications up complications
MiE | (v defect period
1 M 17 Fall from Midfrontal | 4 m Frontal sinus 22m
height injury
2 M 3 RTA Left FP NA - 14 m -
3 M 19 RTA Right FT 1Y - 18 m -
4 M 18 RTA - Left F 10Y Dural tear 1m -
5 F 15 RTA - Left F 1Yy - 20m
6 M 44 Meningio - Left F 8m - 16 m -
ma
7 g 10 RTA Right FP 18 m - 9m
8 M | 8 RTA - Left F 6m - :
9 M 24 Assault - Right F 2Y Dural tear 6m
10 F 33 Fall from = 7 Left FP 6m - 4m
height
11 M 26 RTA Yes Right FP 8m - 15m
12 M 30 Assault - Midfrontal | 6 m = 13m &
Legend:
M: Male NA: Not available m: Month
F: Female FP: Frontoparietal
Y: Year FT: Frontotemporal

RTA: Road Traffic Accident

TOS: Time of surgery

195




Ahmed Diraz et al....

Fig. 1 : Preoperative brain CT. Fig. 3 : shelf of bony edge at re-
cipient site.

Fig. 2 : Postoperative brain CT. Fig. 4 : post-operative picture of
head of the patient.

196



Benha M. J.

Vol. 20 No 2 May 2003

Discussion

Autogenous bone is the most
suitable material for cranioplasty
because of its physiological simi-
larity to the skull Santoni, 1969.
A patient s own bone can provide
an alternative with all the immedi-
ate and long-term biological ad-
vantages (and resource benefits)
that come with using autogenous
tissues. Autogenous bone grafts
for cranioplasty have been per-
formed with tibia, rib, sternum,
scapula, and iliac bone Beumer et
al, 1979 and Blair et al, 1980, but

they require a separate incision

and often provide less than satis-
factory cosmetic results Weber et
al, 1987, .In..an.experimental
study, Zins and Whitaker 1983,
demonstrated the increased sur-
viving mass of membranous (cal-
varial) versus endochondral bone
grafts. The split calvarium repre-
sents a readily available and relia-
ble source of membranous bone
for grafting Hunter et al, 1990.
Many surgeons used the outer ta-

ble calvarial bone grafts as the ‘

material of choice for bony recon-
struction, Barone and Jimenez
1997, Frodel . 1999,. Inoue set;al,
1995, Kulali and Kayaalp 1991,
Papay et al, 1996 and Weber et al,

1987.
eral advantages : 1) the bone graft

This procedure offers sev-

, an autogenous material , can be
used in previously infected areas;
2) the reconstruction contour is
smooth and natural ; 3) there was
no morbidity or scarring at donor
site ; 4) surgery time is much
shorter than with split rib cranio-
plasty as the donor bone can be
harvested through the same operc-
ation field. The variable thickness
of the calvarial donor site is the
major disadvantage of the tech-
nique and accounts for inadver-

tent entry into the intracranial

space. This is especially a problem
in the infant or young children in
whom the bone is thin Cutting
et al, 1990. However, in this, se-
ries, 2 children (8 and 10 years
old) underwent outer table cranio-
plasty without problem. Barone
and Jimenez 1997, found that
the minimal calvarial bone thick-
ness for successful split-thick-
ness calvarial grafts in children
was 7 mm. In this series, most of
the skull defects have resulted
from head trauma and that may
explain the
males over females as the males
are more exposed to the trauma.

predominance of

Split calvarial cranioplasty was
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mainly indicated in skull defects
resulting from trauma or tumor
invasion of the skull bone. The
procedure can also extend to in-
clude cases of skull defects sec-
ondary to congenital malforma-
tion or infection, Ilankovan and
Jackson 1992, Kulali and Kay-
aalp 1991, Weber et al, 1987. In
all patients the skull defect in-
volved the frontal bone with var-
iable extension to either parietal
or temporal region of the skull.
This has justified indication of the
procedure for esthetic considera-
tion. Moreover, there are many
theories suggesting that an under-
lying physiological alteration may
occur which may require the cor-
rection of the bone defect where
many patients improve after sur-
gery, Dujouvny et al, 1997. In 2
patients in this series intraopera-
tive dural tears occurred which
were promptly closed during sur-
gery. Both patients were operated
2 and 10 years after the trauma
and dural tears occurred during
sharp dissection of the dense fi-
brous tissue around the bone de-
fect. Another intraoperative com-
plication was violation of the
anterior wall of the frontal air si-
nus in a patient with a midfrontal

basal skull defect. However, the
sinus was managed in the routine
way to isolate it from the cranial
cavity. All of our followed-up pa-
tients showed goéd results with-
out bone resorption or infection.
This agrees with the work of other
surgeons, Barone and Jamenez
1997, Frodel 1999, Kulali and
Kayaalp 1991 and Weber et al,
TY&HET
thickness calvarial

conclusion,  split-
cranioplasty
can achieve satisfactory correction
of both functional and esthetic
problems in patients with minimal
- if any-morbidity. It provides
long-term stability with only one
incision. '
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