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Epidemiology of acetabular fractures in Qatar
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Abstract
Objectives This study aimed to review the epidemiological aspects of acetabular fractures treated at HamadMedical Corporation
in Qatar. The study is the first orthopaedic trauma epidemiological study in Qatar and will provide a platform to advance high-
level clinical research.
Methods We obtained data for 103 patients who presented to our level I trauma centre from 2008 to 2010 with a diagnosis of
acetabular fracture. Age, sex, the cause of injury, fracture classification, mode of treatment, associated nerve injuries, and other
complications were analyzed.
Results The incidence of acetabular fracture was 2/100,000/year. Males (93.2%) predominated. The mean age at injury time was
36 years, and the most common cause of injury was motor vehicle collisions (49.5%). Injuries were mostly primary acetabular
fractures (73.6%) in comparison to (26.4%) for associated fractures. Posterior wall fractures were the most common pattern
(25.2%). Associated posterior hip dislocation occurred in 21.3% of cases. Data revealed a lower incidence of post-traumatic
sciatic nerve palsy (7%) that was present at the time of injury. There were no cases of reported mortality.
Conclusion Acetabular fractures are uncommon injuries with motor vehicle collision being the most common cause of injury.
Posterior wall fracture was the most frequent pattern, and most of the patients were males. The incidence of post-traumatic sciatic
nerve palsy and the proportion of injured women were lower than those reported in literature. Well-trained surgeons and
specialized centres for treating these injuries are recommended.
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Introduction

Acetabular fractures are usually severe injuries and mostly
associated with high-energy trauma [1, 2]. They are challeng-
ing orthopedic injuries that require particular attention and
expertise for treatment. The literature on the epidemiology
of acetabular fractures is scant. Road traffic accidents reported
as the most common cause of injury [1–7].

Due tomassive construction and growing industry, increas-
ing numbers of acetabular fractures are encountered, although

more recent publications have shown that the incidence
of acetabular fractures is decreasing with the introduc-
tion of the seat belt, improved worksite, and automobile
safety [2, 5, 8, 9].

Over the last decade, treatment of displaced acetabular
fractures has progressed from non-surgical to the surgical ap-
proach. Through the contribution made by Letournel [1], open
anatomical reduction and rigid internal fixation are now the
gold standards for treating displaced fractures of the acetabu-
lum [10–13].

Qatar is one of the fastest developing economies in the
world. It has a particular demographic as 80% of the popula-
tion are expatriate young male workers. Major construction
projects across the country, including stadiums, railways, and
large-scale residential and commercial buildings have added
an extra burden to the healthcare system [14].

Hamad Medical Corporation (HMC) has a level I trauma
centre in Hamad General Hospital (HGH), which is the only
trauma centre of its kind in Qatar that is promoting clinical
excellence and high-quality research, and serves a population
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of around two million with an average of 3000 musculoskel-
etal injuries per year [15].

The purpose of this retrospective study was to make a com-
parison of our epidemiological analysis of acetabular fractures
managed between March 2008 and November 2010 with ep-
idemiological data reported in literature [1, 2, 6, 11, 16].

Methods and materials

A retrospective analysis was conducted on all the cases of
acetabular fracture treated at HGH between March 2008 and
November 2010. The institutional review board at HMC ap-
proved the study.

Patient data, retrieved from medical records and radiology
archives, were reviewed to identify patients diagnosed with
acetabular fractures. All patients with acetabular fracture and a
follow-up until February 2011 were included regardless the
age or other injuries. Radiographs were reviewed to exclude
any miscoded diagnosis for all cases.

Data for essential details including age, gender, the cause of
injury, associated hip dislocations, nerve injuries, other asso-
ciated injuries, the nature of treatment, and complications
were recorded.

All data concerning treatment and post-treatment compli-
cations were recorded in a computer database for subsequent
analysis. Fractures are classified according to Letournel [1]
classification by senior surgeons using AP and Judet radio-
graphs in addition to CT scan.

For statistical analysis, categorical and continuous data
were expressed in percentage, mean, and range and were cor-
related using percentages and graphical comparisons.
Descriptive statistics were used to summarize the demograph-
ic, classification, treatment methods, and complications. All
statistical analyses were performed using the statistical pack-
ages SPSS 22.0 (SPSS Inc. Chicago, IL) and Epi Info TM
2000 (Centers for Disease Control and Prevention, Atlanta,
GA).

Results

Incidence over time Over the years 2008 to 2010, our ortho-
paedic unit treated 6046 patients with different types of frac-
tures. Of these, 103 cases had sustained an acetabular fracture
comprising about 1.7% of all types of fractures. There was no
change in the overall incidence of these fractures over the
three year period. Based on the fact that our unit is the sole
unit serving the local population of 1,699,435, the estimated
annual incidence of acetabulum fractures in the local popula-
tion was two patients/100,000/year (1.94 per 100,000 in 2008
(33 cases), 1.76 per 100,000 in 2009 (30 cases), and 2.35 per
100,000 in 2010 (40 cases) (Fig. 1)).

Trends in age and gender The mean age of patients sustaining
an acetabular fracture between 2008 and 2010 was 36 years (8–
84 years). Patients were distributed according to the age into five
groups as shown in Table 1. Thirty-five percent (36cases) were in
the 20–29-year group, 24.3% (25 cases) in the 40–49-year group,
and 22.3% (23 cases) in the 30–39-year group. 13.6% (14 cases)
in 50 years and above, and only 4.9% (5 cases) were under
20 years of age. A decline in the incidence per age group was
noticed as age increases. Most of the patients (35%) were in the
third decade of life (20–29 years) at the time of injury.

During the study period, the male-to-female predominance
was 93.2 to 6.8% with an increase over time in the incidence
among men (Fig. 1).

Alteration in the mechanism of injury The most common
cause of injury was motor vehicle collisions (MVC) (49.5%)
followed by falls from heights (FFH) (28.1%), pedestrians
struck by vehicles (13.6%), fall of heavy objects (5.8%), and
ATV injuries (3%). MVCs were more common in the younger
age group (20–29 years) than those in other groups.

Furthermore, MVCs were the most common cause of injury
in the isolated posterior wall (69.2%) and posterior column frac-
tures (66.7%). Most patients with anterior wall fractures were
pedestrians struck by vehicles (36.4%) followed by MVCs
(27.3%). Themajority of the anterior column and associated both
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Fig. 1 Acetabulum fracture cases presented at HMC per year

Table 1 Demographic data

Total number 103

Gender

Male
Female

96 (93.2%)
7 (6.8%)

Average age 35.6 ± 13.12 (range 8–84)

Age groups (years)

< 20
20–29
30–39
40–49
> 50

5 (4.9%)
36 (35%)
23 (22.3%)
25 (24.3%)
14 (13.6%)
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column fractures were due to falling from heights followed by
MVCs (Tables 2 and 3 and Fig. 2).

Changes in the types of fractureWe used the Letournel system
for classifying 87 displaced and undisplaced fractures. The re-
maining 16 fractures were not classified either because it cannot
be classified using the Letournel system (isolated roof fracture) in
five cases or because the original radiographs were not available.
There were 64 (73.6%) primary acetabular fractures and 23
(26.4%) associated fractures (Figs. 3, 4, and 5).

The posterior wall fractures were the most common in 26
cases (25.2%) with a high incidence of the anterior column
(18.4%) and anterior wall (10.7%) fractures while no change in
the frequency of other subtypes of fracture was recorded over the
study period (Table 4).

Other associated injuries Over the 3-year period, associat-
ed hip dislocation occurred in 22 (21.3%) cases, 13 of
which were with posterior wall fractures. Other injuries
occurred in 64 (62.1%) cases, e.g., long bone fractures,
chest, head, and abdominal injuries.

Treatment options Patients with displaced fractures, instability, or
incongruity of > 2 mm of the hip on plain radiographs and Judet
views, unless contraindicated, were considered for treatment by in-
ternal fixation in 31 (30%) of cases. Non-operative treatment was
considered for elderly patients, minimally displaced fractures, and
both columns with secondary congruence in 72 (70%) of cases.

For surgically treated patients, the approach was Kocher-
Langenbeck for posterior wall fractures and the ilio-inguinal or
combined approach for both column fractures.

Out of the 31 operated patients, 14 cases are classified as
primary fractures and 17 cases were associated fractures accord-
ing to the Letournel system. Non-operative treatment was by
using skin or skeletal traction depending upon the type of frac-
ture. Full weight bearing started after an average of 12 weeks
depending on the pattern of fracture and treatment. Twenty-four
(23.3%) cases were lost to follow-up as they returned to their
home countries or just did not come for the follow-up.

Mortality There was no reported mortality directly related to
acetabular fractures during the three year period in our unit which

Table 2 Mechanism of injury

Mechanism of injury Number %

Motor vehicle collision 51 49.5

Fall from height (FFH) 29 28.1

Pedestrian 14 13.6

Fall of heavy object (FHO) 6 5.8

All-terrain vehicle (ATVs) 3 3.0

Total 103 100.0

Table 3 Fractures type and
mechanism of injury Fracture type MVC FFH Ped ATV FHO

Total

Posterior wall 18 69.2% 2 7.7% 3 11.5% 2 7.7% 1 3.8% 26

Posterior column 2 66.7% 1 33.3% 0 0.0% 0 0.0% 0 0.0% 3

Anterior wall 3 27.3% 2 18.2% 4 36.4% 1 9.1% 1 9.1% 11

Anterior column 7 36.8% 8 42.1% 3 15.8% 0 0.0% 1 5.3% 19

Transverse 2 40.0% 2 40.0% 0 0.0% 0 0.0% 1 20.0% 5

T-type 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0

Posterior column and
posterior wall

3 100.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 3

Transverse and
posterior wall

2 66.7% 1 33.3% 0 0.0% 0 0.0% 0 0.0% 3

Anterior column and
posterior
hemi-transverse

0 0.0% 1 100.0% 0 0.0% 0 0.0% 0 0.0% 1

Both column 7 43.8% 8 50.0% 1 6.3% 0 0.0% 0 0.0% 16

Unclassified 7 43.8% 4 25.0% 3 18.8% 0 0.0% 2 12.5% 16

Total 51 29 14 3 6 103
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could be explained by the reduced number of severely trauma-
tized patients over the study period. In addition, the patients with
poly-trauma and haemodynamic instability are managed in our
level I trauma centre.

Other outcomes Sciatic nerve palsy was present at the time of
injury in seven patients (7%). Lateral cutaneous nerve palsy was

iatrogenic in one patient occurring in the early post-operative
period. There was one late superficial wound infection that is
treated with IVantibiotics.

Post-traumatic osteoarthritis occurred in five cases
(4.8%). The low incidence of osteoarthritis in the early
years may be due to the short period of follow-up and
loss of follow-up in 24 (23.3%) cases.

Fig. 3 Primary acetabular
fractures. a Posterior wall. b
Posterior column. cAnterior wall.
d Anterior column. e Transverse
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Discussion

In this retrospective study, we analyzed data from a distinct
population who attended the main trauma centre over a period
of three years to study the epidemiology of acetabular frac-
tures. The tremendous growth in the construction sector in the
region during the past few years is causing an increment in
complex orthopaedic injuries. Acetabular fractures are rare
and complex injuries that require particular attention and sur-
gical expertise for proper management [3, 6, 7, 16].

To our knowledge, there is no previous study on the epide-
miology of the acetabular fracture in Qatar.

There was no significant difference in the incidence of ace-
tabular fractures during the study period (2 per 100,000 per year
compared to 3 per 100,000 per year in the UK) [2, 16].

Many previous studies reported that most acetabular fractures
are caused by MVC [1, 2, 4, 5, 16]. Letournel [1] reported an
increase in the number of acetabular fractures as the number of
motor vehicles increased. Al-Qahtani and O’Connor [5] and
Blum et al. [4] demonstrated the incidence and severity of

Fig. 4 Associated acetabular
fractures. a Posterior column and
posterior wall. bAnterior column/
wall and posterior hemi-trans-
verse. c Transverse and post wall.
d Both columns
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acetabular fractures are reduced with the introduction of seat
belts. Although, legislation of seat belt usage is strict, we found
that MVC was still the most common cause of acetabular frac-
tures in Qatar (49.5%) in comparison to rates of Laird and
Keating [2] in 2005 (38.2%), Madhu et al. [6] in 2006 (76%),
and 80% by Gianoudis [16]. It is followed by FFH (28.8%)
which was also found to be the primary cause in the anterior
column, both columns, and patients above 50 years of age. The
fall from height might explain the higher incidence of anterior
column fracture (18.4%) in our study compared to other literature
[7], and therefore, requires special attention in the form of pre-
ventive measures to avoid such disastrous injuries. Moreover, as
this study depicts that motor vehicle collisions are the most com-
mon mechanism for sustaining acetabular fractures, particularly
posterior wall (69.2%) and posterior column (66.7%) fractures, it
is necessary to make suitable arrangements and laws to enhance
road traffic safety. It is also backed up by the finding that the

majority of anterior wall fractures were due to a pedestrian struck
by vehicles (36.4%) followed by MVCs (27.3%) and this might
explain the higher incidence of the anterior wall fracture (10.7%)
in this study compared to other literature [7].

In our study, the most common fracture pattern is posterior
wall fracture (25.2%) which is comparable to 24% published
in the literature [2, 3, 16, 17].

Our study showed that the majority of the patients belong
to a younger age group with a mean age of 36 years, which
correlates with the mean age of 38.6 ± 4.6 years in most of the
literature [1, 6, 8, 9, 16–18].

There was a much lower proportion of women
(6.8%) with these injuries in comparison to that found
in literature [2, 14] which may be attributed to the fact
that the majority of the workforce in Qatar is men, with
a male:female ratio of 3:1 [16, 17].

The main aim of our study was not to evaluate outcome;
however, our findings are not comparable to those published in
the literature in term of complications and the development of
osteoarthritis [6, 7, 16, 19]. The reported incidence of osteoar-
thritis is 26.6% [6, 7, 16]. In this study, we encountered only five
cases (4.8%) of osteoarthritis. It is probably due to the short
period of follow-up and the fact that 24 patients (23.3%) had lost
to follow-up. However, all acetabular fractures at our centre were
treated by the most senior experts in this field and this supports
the view that providing surgeons trained in the management of
acetabular fractures working in specialized centres is associated
with better outcomes [2, 7, 16, 19].

Seven cases (7%) of post-traumatic sciatic nerve palsy was
encountered in this study in comparison to 16.4% reported by
Giannoudis and Madhu [6, 16]. No mortality cases were re-
corded over the study period.

Long-term complications, including post-traumatic arthri-
tis and AVN, have not been observed in this study. It is due to
several limitations, including a high rate of lost to follow-up

Fig. 5 Non-classified acetabular
fracture involving the roof

Table 4 Fracture types according to the Letournel classification

Classification Number %

Posterior wall 26 25.2

Posterior column 3 2.9

Anterior wall 11 10.7

Anterior column 19 18.4

Transverse 5 4.9

T-shaped 0 0.0

Posterior column and posterior wall 3 2.9

Transverse and posterior wall 3 2.9

Anterior column and posterior hemi-transverse 1 1.1

Both columns 16 15.5

Total classified 87

Not classified 16

Total 103 100

2216 International Orthopaedics (SICOT) (2018) 42:2211–2217



which was attributed in many instances to patients relocating
back to home countries after completion of their treatment.
However, this retrospective review remains an epidemiologi-
cal study, which can serve as a base for future prospective
cohort studies.

Conclusion

Acetabular fractures are uncommon. The most common cause
was motor vehicle collision. Posterior wall fracture was the
most common fracture pattern. The incidence of post-
traumatic sciatic nerve palsy and the proportion of women
were lower than those reported in the literature. The reduction
in the mortality rate may be attributed to improved road and
vehicle safety measures. Well-trained surgeons and special-
ized centres for treating these injuries are recommended to
achieve better outcomes.
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