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Pattern of skull fracture in Iran:
report of the Iran National Trauma Project

[ran’da kafatasi kirig1 paterni: iran Ulusal Travma Projesi raporu

Soheil SAADAT,' Neda RASHIDI-RANJBAR,! Mohammad R. RASOULI,?
Vafa RAHIMI-MOVAGHAR,'?

BACKGROUND

We characterize in this report the mechanism and type of
skull fracture in urban populations of Iran.

METHODS

Data including the general characteristics, mechanism of
trauma, abbreviated injury scale, Glasgow coma scale, dura-
tion of hospitalization, and outcome of trauma patients reg-
istered from 1999 to 2004 were extracted from the Iranian
National Trauma Registry database.

RESULTS

Of 16,321 registered trauma patients, 1704 cases with
skull fracture were found. The most common mechanism
of trauma was motor-vehicle crash (MVC) (62.5%) fol-
lowed by fall (23.8%). The majority of traffic victims were
pedestrians (41.6%). Skull fracture was more likely to be
seen in men (78.6%), with a mean age of 27.2 + 17.7 years.
In MVCs, skull base fracture was observed in 51.2% and
vault fracture in 48.8% of patients. A significant difference
was found in sex distribution between skull base and vault
fracture (p=0.002). MVC was the mechanism of injury in
67.4% of skull base fracture cases compared to 58.1% of
vault fracture cases (p<<0.001).

CONCLUSION
Safety legislations and risk-specific intervention programs
should be improved considerably in Iran.
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AMAC
Bu yazida, iran’in kentsel niifusundaki kafatas1 kirik tipi
olus mekanizmasi tanimlandi.

GEREC VE YONTEM

Genel o6zellikler, travma mekanizmasi, kisaltilmig travma
skalasi, Glasgow koma skalasi, hastanede kalig siiresi ve
1999 yilindan 2004 yilina kadar kaydedilen travma hasta-
larinin sonucunu igeren verilere, iran Ulusal Travma Kayt-
lar1 veritabanindan ulagsildi.

BULGULAR

Kayith 16,321 travma hastasi arasinda, kafatasi kirig1 olan
1704 olgu saptandi. En yaygin travma 6zelligi motorlu arag
kazasi (MAK) (%62,5) ile diisme (%23,8) idi. Trafik kazas1
magdurlar1 ¢gogunlukta yayalardi (%41,6). Kafatas1 kirigi-
nin ortalama 27,2+17,7 diizeyinde bir yasla birlikte erkek-
lerde (%78,6) goriilmesi daha siktt. MAK’lerde, kafa taba-
n1 kirig1 hastalarin %51,2°sinde ve kafa tavani kirig1 da has-
talarin %48,8’inde gozlendi. Kafa tabanm kirig1 ve kafa ta-
vant kirig1 arasinda, cinsiyet dagilimi bakimindan anlamlt
bir farklilik vardi (p=0,002). Kafa tabani kirig1 olgularinin
%67,4’line kars1 kafa tavani olgularinin %58,1’inde, MAK,
travma mekanizmasi idi (p<0,001).

SONUC
fran’da, giivenlik yasalar1 ve risk-spesifik miidahale prog-
ramlar1 6nemli 6lciide gelistirilmelidir.

Anahtar Sozciikler: Kazalar; kafa travmasi; kafatas kirigi; kafa ta-
bani; kafa tavani.
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Head injury is a considerable public health issue,
with high rates of mortality and morbidity.['3! Approx-
imately 30% of head injuries result in skull fractures.
 About two-thirds of skull fractures are accompanied
by injury to the brain.*! Linear vault fracture is seen
more frequently than skull base, but fractures may be
present at both sites.[”? There are only a few reports
from developing countries about the patterns of skull
fracture.l”® The present study aimed to describe skull
fractures according to sex, age, injury mechanism, and
outcome among patients in [ran.

MATERIALS AND METHODS

This is a cross-sectional study that was performed
using the data from the Iran National Trauma Regis-
try database from August 1999 to February 2004. The
database includes data collected from the University
hospitals in eight major cities of Iran. The data of ev-
ery patient admitted in these hospitals due to trauma
with a hospital stay of more than 24 hours were reg-
istered in the database and included the patients’ gen-
eral characteristics, mechanism of trauma, abbreviated
injury scale (AIS), duration of hospital stay, and final
outcome. The type of skull fracture and mechanism
of accidents were coded according to the International
Classification of Diseases, 9th revision (ICD-9). Skull
fracture was considered as skull base fracture or vault
fracture. In this report, Glasgow coma scale (GCS) and
AIS scores were used to classify injury severity and
were assigned to all injuries noted in the diagnostic
record of hospitalized patients with skull fractures. In-
jury severity score (ISS) was computed from the sum
of squares of the highest AIS score in the three most
severely injured body regions. ISS was categorized
into three groups of <7, 7-12 and >12.F! Statistical
analysis included Student’s t test, chi-square testing
of frequency data and chi-square test for trend, where
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appropriate. The level of significance was set at 0.05.
Statistical analyses of data were done using SPSS 13.0
(SPSS Inc, Illinois, USA).

RESULTS

Of 16,321 registered trauma patients, 1704 cases
(1339 (78.6%) males) had a skull fracture. The mean
age of patients with skull fractures was 27.2+17.7
years. In motor-vehicle crashes (MVCs), skull base
and vault fracture were seen in 546 (51.2%) and 520
(48.8%) patients, respectively. Although there was no
significant difference in the mean age of patients be-
tween the skull base and vault fracture groups (27+19
vs. 26=18), a significant difference was seen in sex
distribution according to fracture type (p=0.002), i.e.,
vault fractures were more frequent than base fractures
in males (729 vs. 610), while base fractures were more
frequent than vault fractures in females (200 vs. 165).
There was no significant difference in mean GCS be-
tween skull base and vault fractures (12.8 vs. 12.6).
The mean ISS was 15.6 and 14.9 in skull base and
vault fractures, respectively (Table 1).

Motor-vehicle crash (MVC) was the most common
mechanism of skull fractures (62.5%), followed by
fall (23.8%) (Table 1). MVC was the mechanism of
injury in 67.4% of skull base fracture cases compared
to 58.1% of vault fracture cases (p<0.001). Figure 1
demonstrates the mean age of both sexes according
to the different mechanisms of skull base and vault
fractures. 41.6% of traffic victims were pedestrians
(n=443), and motorcycle riders were the second most
common traffic victims (34.5%, n=368) (Table 1).

There were no significant differences between skull
base and vault fractures with respect to the mean dura-
tion of hospitalization (5.4 vs. 5.6) and mortality (86
(10.7%) and 99 (11.1%) deaths, respectively; p=0.752).

Table 1. Comparison of injury severity score (ISS), mechanism of trauma and various subtypes of
motor-vehicle crash (MVC) in skull base and vault fractures
Skull fracture Skull base fracture Vault fracture
n % n % n %
ISS
<7 229 14% 58 7.2% 171 20.5%
7-12 596 36.5% 350 43.6% 246 29.6%
>12 810 49.5% 395 49.2% 415 49.9%
Mechanism
MVC 1066 62.5% 546 67.4% 520 58.1%
Fall 405 23.8% 174 21.5% 231 25.8%
Hit by a blunt object 190 11.1% 74 9.1% 116 13%
Other 44 5.2% 16 2% 28 3.2%
Subtypes of MVC
Pedestrian 443 41.6% 233 42.7% 210 40.4%
Motorcycle rider 368 34.5% 182 33.3% 186 35.8%
Car passenger or driver 217 20.4% 117 21.4% 100 19.2%
Other 38 3.6% 14 2.5% 24 4.6%
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Fig 1. The mean age of both sexes in different mechanisms

of skull base and vault fractures.

DISCUSSION

In the present study, the majority of skull fracture
cases were male (78.6%). The male to female ratio
in the study was 3.6:1. Our result is consistent with
previous studies that showed skull fractures as being
more frequent in males.!* The reason for the male ma-
jority might be that men everywhere generally have
greater exposure to outdoor activities, rendering them
more prone to trauma.

Approximately 30% of head injuries result in skull
fractures, which are usually caused by a severe blow
to the head, MVC:s, falls, physical assault, and contact
sports.”! Some studies reported that vault fracture is
seen three times more often than skull base fracture.
U1 Our results showed a 2.4% higher incidence in vault
fracture compared to skull base fracture, which was
similar to some previous studies.!”

In the present study, vault fractures were more fre-
quent than base fractures among males, but skull base
fractures were more common than vault fractures in
females. As fall was one of the main mechanisms for
skull fracture, the male dominancy may be explained
by the social culture in Iran, in which females are un-
likely to work in high-risk occupations such as build-
ing construction.

Motor-vehicle crash (MVC) was the most common
mechanism of skull fracture, which is in accordance
with other studies.'"'? In our population, most of the
victims were pedestrians, which was also similar to
previous reports. 314

This study has some limitations that should be kept
in mind. The study is a part of the national trauma
project that mainly focuses on epidemiologic aspects
of all types of traumas. No accurate data on the type
of the fracture (linear or depressed), special treatment
and long-term follow-up of the patients are available.

In conclusion, skull fracture is commonly seen
in MVC. Most of the victims were pedestrians. The
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young male population is more prone to skull fracture
due to a traumatic injury. Some road traffic policies
such as pedestrian-friendly paths, separate lanes for
light trucks/vans and heavy motor vehicles, and strict
implementation of traffic rules and regulations are rec-
ommended; in this regard, this study may improve the
planning and delivery of preventive and management
services.
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