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ABSTRACT

Objective: The purpose of this study is to analyze the epidemiological characteristics of operated pelvic and acetabular fractures at our
institution and to compare them with epidemiological data from different parts of the world. Methods: This is a retrospective study of
trauma data at Khoula Hospital from January 2010 to December 2016. Epidemiological data including age, gender, mode of trauma,
presence of injuries, fracture classification, surgical approach, and associated complications were analyzed. Results: A total of 209 patients
with a diagnosis of pelvis and acetabular fracture were included in this study. Young age group (mean: 35) and male gender (68%) were
predominately affected. The main leading cause of the injury was road traffic accidents (96%). There were a total of 179 (86%) acetabular
fractures and 30 (14%) pelvic fractures. Fracture of the posterior wall of the acetabulum was the most common pattern (39%), followed by
transverse fracture (27%). Anterior—posterior compression type was clearly the most common type of pelvis fracture (40%). Six patients
had postoperative sciatic nerve palsy, five patients had venous thromboembolism, and nine patients had wound infection. Conclusion:
The great majority of the patients were victims of road traffic accidents, male, and young adults. The posterior wall fracture was the most
common pattern, as shown in other studies as well. However, we identified some epidemiological differences in comparison with some
studies from some other parts of the world. These include a higher contribution of road traffic accidents as a mode of injury and a high
female-to-male ratio.
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INTRODUCTION from the Middle East countries are limited. Oman is undergoing
fast economic development and growing population, with a high
number of trauma cases encountered at different hospitals in the
country. There is no previous local epidemiological study of such
fractures conducted in Oman to the best of our knowledge. Khoula
Hospital is the main trauma referral center in Oman, which deals
] AT with surgical treatment of pelvic and acetabular fractures. Most
Major cause of.the.se catastrophic 1n]ur1es.["7? Tbere has been.a of the cases are transferred from different regional hospitals in
decrease in the incidence of these fractures with improvementin =~ 4 country for surgical stabilization of these fractures. Some
protective legislations like enforcement of the seat belt use, the studies revealed that acetabular fractures have different patterns

use of cars with airbags, use of speed radars, avoiding cell phone between different parts of the world. For example, comparing the
during driving, and improved safety measures at construction and

worksite.[>%9 The recent literature reports 37 pelvic fractures Address for correspondence: Dr. Salim S. Al Habsi,

per 100’000 popu]ation annual]y’ and 10% of them involve the P 0. Box: 1490, Postal Code: 111, Muscat, Sultanate of Oman.
acetabulum. Pelvic and acetabular fractures showed a bimodal = R e e

age distribution, as they are common in the young population with
high-energy trauma and in elderly people with osteoporosis. The
epidemiology of acetabular fractures in Europe, the USA, Latin
America, and East Asia has been well established; however, data

Pelvic—acetabular fractures constitute one of the major orthopedic
injuries resulting from high-energy trauma.!'? They are one of the
most challenging musculoskeletal injuries, which require special
attention for surgical treatment, including specialized hospitals
and expertise. Road traffic accidents (RTA) are reported as the
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Acetabulum and pelvis fractures in Oman

epidemiological profile and injury pattern of acetabular fractures
between the USA and China showed differences in the mechanism
of injury and age distribution.”® The aim of this study was to make
an epidemiological analysis of operated acetabular and pelvic
fractures managed in Khoula Hospital, Oman, and to compare the
results with epidemiological data from other parts of the world.

METHODS

Data were collected retrospectively for 209 operated patients,
who had presented to our hospital (including referred cases
from peripheral hospitals) between January 2010 and
December 2016 with a fracture of the pelvis and acetabulum.
Age, gender, mechanism of trauma, associated injuries, fracture
pattern, surgical approach, and associated complications were
assessed. Data were collected from the hospital information
system.

The Judet and Letournel classification system was used to
group the fractures using anterior—posterior and oblique
radiographs in addition to computed tomography scan.

We evaluated the available radiographs including immediate
postoperative radiographs, at 6-week postoperative and at
3-month follow-up using Matta’s radiological scoring to
audit our results. We compared our descriptive data with
some epidemiological studies conducted in different parts of
the world.

REsuLTS

Of 209 operated patients included in this study, 179 patients
had acetabular fractures and 30 patients had pelvic fractures.
A total of 143 males were found in the study as opposed to
66 females giving a male-to-female ratio of 2.2:1. Ages ranged
from 18 to 58 years, with a mean of 35 years. RTAs were the
most frequent cause of trauma, responsible for 96% of the
cases, followed by a fall from a height, which accounted for
4% of cases [Table 1].

Fracture of the posterior wall of the acetabulum was the most
frequent type seen in 39% of the cases, followed by a transverse
fracture in 27% of the cases [Table 2]. Anteroposterior
compression Type II was clearly the most common type of
pelvic fractures seen in 40% of the cases [Graph 1]. Around
two-third (62%) of the patients had an associated long
bone fracture (ipsilateral in 52% of the cases and the rest
were contralateral). Injuries involving the chest, abdomen,
maxillofacial, and spine were reported in 20% of the cases.
Around one-third (35%) of patients had associated posterior
dislocation of the hip.

All cases with acetabular fractures underwent open reduction
and internal fixation (ORIF), with the mean time to operation
after admission was 5 days. Kocher-Langenbeck approach
was the most common approach used to fix the posterior wall
and posterior column fractures [Figure 1]. For anterior column
and quadrilateral plate fractures, the most common approach
utilized was the modified Stoppa approach. Except for a few

Table 1: Demographic data

Demographic features Total number (209)

patients

Age (mean) 35
Gender (%)

Male 143 (68)

Female 66 (32)
Average time from admission to surgery 5 days
Side (%)

Left 92 (51)

Right 87 (49)
Associated injuries (%)

Long bone fracture 62

Posterior hip dislocation 30

Other systems’ injury 20

Table 2: Type of fracture according to the Letournel
classification (total 179 patients)

Letournel classification Number Prevalence (%)
of cases
Anterior wall 0 0
Anterior column 7 3.9
Posterior wall 70 39.1
Posterior column 3 1.7
Transverse 51 27
Posterior column+Posterior wall 10 5.6
Transverse+posterior wall 5 2.8
T-shaped 1 0.5
Anterior column+posterior 2 1.1
hemitransverse
Both columns 25 14
Not classified 5 2.8
Total 179 100
14 45%
40.00%
2 | 40%
35%
10 |
30%
8 25%
6 16.67% 16.:67% - 20%
13.30% 13.30% 15%
4
10%
2 5%
0! 0%
APCTYPE Il APCTYPE Il Vertical shear  Denis type 1 Denis type 2

Graph 1: Types of pelvis fractures

cases, the majority of transverse and both column fractures
underwent staged fixation, and the most displaced fracture
was fixed first.

All cases of sacroiliac disruptions were fixed percutaneously
with the help of intraoperative inlet and outlet views for
the pelvis and true lateral view for the sacrum. Cases with
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pubic symphyseal diastasis were fixed using Pfannenstiel
incision and anterior pelvic stabilization with reconstruction
plates [Figure 2]. For sacral fractures, the majority of the cases
underwent ilioiliac fixation [Figure 3]. Few cases of iliolumbar
dissociation, which had associated fifth lumbar vertebra
transverse process fracture underwent iliolumbar fixation.

Six patients had postoperative sciatic nerve palsy, which had
recovered over a period of time. Five patients had venous
thromboembolism and one of them developed pulmonary
embolism. Wound infection was reported in nine patients and
in four cases, the infection was deep and required surgical
debridement. In five cases, the wound infection was superficial
and was treated with wound care and intravenous antibiotics.
There were no cases of heterotopic ossification or reported
postoperative mortality [Table 3].

Matta’s scoring results of our patients with acetabulum and
pelvis fractures are highlighted in Table 4. We compared our
results with data from epidemiological studies conducted in
some countries from different parts of the world [Table 5].

DiscussioN

There is a lack of epidemiological data on acetabular and pelvic
fractures in the Middle East, and to our best of knowledge, the
recently reported study was from Qatar.!'"!

Ourresults are inconsistent with other published epidemiological
studies from different parts of the world in regard to mean age.
In our series, we got a younger mean age group of 35 years
with comparison to the average age of 47.3 years in Germany,

Table 3: Postoperative complications

Postoperative complications Number
Sciatic nerve injury 6
DVT 5
PE 1
‘Wound infection 9
Superficial 5
Deep 4
Heterotopic ossification 0
Mortality 0
DVT: Deep-vein thrombosis, PE: Pulmonary embolism
Table 4: Matta grades of patients operated for
acetabulum and pelvis fractures
Matta score n (%)
Acetabulum
Excellent 66 (37)
Good 97 (54)
Fair 12(7)
Poor 4(2)
Pelvis
Excellent 12 (40)
Good 15 (50)
Fair 2 (6.7)
Poor 1(3.3)

46.8-53.7 years in the UK, 39.6 years in Brazil, 40 years in
the USA, and 44 years in China.l®!*!>!4 Unfortunately, this
figure highlights the fact that the highest prevalence of this

Figure 1: Posterior wall acetabulum fracture fixed through Kocher
Langenbeck approach

Figure 2: Patient with pubic symphyseal diastasis fixed with
reconstruction plate through Pfannenstiel incision

Figure 3: A 40 years old male with Denis type-Ill sacral fracture fixed
with ilioiliac fixation

Journal of Musculoskeletal Surgery and Research | Volume 5 | Issue | | January-March 2021 -




Acetabulum and pelvis fractures in Oman

Table 5: Comparison of patients with acetabulum fractures between Oman, France, China, the USA, Brazil, and the UK

Oman (%) France® (%)

China® (%)

USAE! (%)

Brazil™ (%)

UK (%)

Fracture pattern

First most common 39 posterior wall 22 posterior wall

32 posterior wall

30 posterior wall

25 both columns

Second most 27 transverse 18.6 17 both columns 21 both columns 17.7 transverse+posterior
common fracture transverse-+posterior wall
wall
Male 68 79 77 77 76.8 83
Mean age 35 44.6 40 44 39.6 36.7
RTA 96 54 61 86.2 76
Complication
DVT 24 8.7 1 5.1
Neurological injury 2.9 9.3 43 2.5
Infection 43 4.9 3 11.8

DVT: Deep-vein thrombosis, RTA: Road traffic accident

injury was among the socioeconomically and physically active
populations.

RTAs are the main cause of acetabular fractures globally, and
they account for 80.5% of the cases analyzed by Giannoudis
et al." In our series, RTAs were responsible for 96% of the
cases, which is the highest contribution and percentage reported
in the literature. RTA is a major public health problem in Oman.
The rapid modernization and development in Oman’s economy
in the last years have changed many aspects of transportation
in the country. The high number of RTAs in Oman is related
to the expansion in the road networks accompanied by a rapid
increase in the number of vehicles on the roads due to extensive
growth and tremendous development in the country.

In our study, we found that the majority of the cases were
male (68%). This finding was comparable to Giannoudis ef al.
who analyzed 3670 cases of displaced acetabular fractures and
found that 69.4% of cases were male.!'?l However, this figure
is relatively lower than those reported in France, the USA,
China, and Brazil, respectively 79%, 77%, 77%, and 76.8%
males.®1 The lower number of falls from height in our study
might explain the higher incidence of these fractures among
females, with the fact that the majority of the workforce in
Oman are male.

The prevalence of different fracture types in this study is
almost consistent with that reported in other studies in regard
to the most prevalent fracture pattern. In our series, posterior
wall fracture was the most predominant fracture type reported
in 39% of the cases, which correlate with other reports in
literature like 22% in France, 32% in the USA, 30% in China,
and 18.4% in Qatar.*!" However, in our series, we observed
that transverse fracture is the second predominance fracture
in 27% of the cases compared to 3.9% in France, 6% in the
USA, 5% in China, and 4.9% in Qatar.’®*!"I There was a much
lower incidence of anterior column fractures in Oman as fall
from height cases are less. In the present study, we found
that Type B (rotationally unstable and vertically stable pelvic
fractures) was the most common surgically treated pelvic
injury followed by Type C fractures (rotationally and vertically

unstable fractures), which is consistent with most studies in
the literature.['>!7

These fractures usually result from high-energy trauma and
the majority of them have concomitant injuries. Extremity
fractures and head injury are the commonly reported associated
injuries. This is also evident in our study in which concomitant
abdominal, chest, and head injuries were found to be present in
20% of the cases. However, the incidence of other associated
orthopedic fractures was noted at 62% of all acetabular fracture
cases in Oman. In our series, ORIF was used in all the patients.
Kocher-Langenbeck approach was utilized most frequently in
the surgical management of acetabular fractures. However, the
modified Stoppa approach was used for fixation of the anterior
column and quadrilateral plate fractures. Primary total hip
replacement was not considered in our cases as the primary
treatment of acetabular or pelvic fractures.

The average time between the trauma and the surgery
was 5 days in our study compared to 8.9 = 2.9 days in the
meta-analysis by Giannoudis et al.!'

In our cohort, we found that the lower sciatic nerve injury rate
was only 3.4% (six cases) in comparison to 7.5 in Qatar and
7.8% in France.”'"l In all the cases, the deficit has recovered
over a period of time.

The main advantage of this study is that it is considered the
first epidemiological study of the surgically treated acetabular
and pelvic fractures in Oman. Another advantage is the
large sample size: to our best knowledge, this is the largest
epidemiological study conducted in the Middle East.

The limitations of the current study are the retrospective
design, which could have the potential of missing information.
The follow-up period was short and late complications like
osteoarthritis or avascular necrosis were not recorded. In
addition, we only included cases which were treated surgically
as conservatively managed fractures are not recorded in our
computer database. Finally, only an objective assessment tool
was used to assess our surgical results.
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CONCLUSION

We observed that the great majorities of the operated acetabular
and pelvic fracture patients in Oman were due to RTAs, males,
in the economically active age group. The posterior wall of
the acetabulum was fractured in the majority of the patients,
in agreement with previously published articles. However, in
our sample, we recorded the highest contribution of RTAs as a
mode of injury, high female-to male—ratio, and high prevalence
of transverse acetabular fracture.

Recommendations

As the RTAs are significantly the main cause of acetabulum
and pelvis fracture in the country, we feel that the awareness
of public and road users to respect safety standards and the
development of a traffic accident prevention policy and
legislation are essentials. Future multicenter prospective
studies are also recommended.
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