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Abstract
Background The management of acetabular fractures, which are severe injuries and often complex, is difficult and costly
especially for poor and developing African countries.
Aim To analyze and evaluate the functional and the radiological outcome of patients with acetabular fracture treated with open
reduction and internal fixation.
Materials and methods It is a retrospective study on 24 patients treated with ORIF and followed up in the Trauma Orthopedic
Surgery Department of the Military Hospital of Moulay Ismail of Meknès (MHMIM) between January 2014 and December
2019. The average follow-up duration was 35 months (range: 9–81 months). The functional and radiographic outcomes and
complication were considered as the main facts in this study.
Results Twenty-four patients (male: 18, female: 6) with average age 38 years (range: 16 to 65 years) were operated for acetabular
fracture. With Matta criteria use for assessing the radiological outcomes, the anatomical and good reduction was achieved in
79.1% of the patients. The functional results based on the modified Merle d’Aubigne and Postel criteria were judged excellent in
70.83%. Postoperative complications of acetabular fracture such as heterotopic ossification were found in 16%, post-traumatic
arthritis in 20%, and avascular necrosis in 12.5% of patients.
Conclusion As there is a strong correlation between anatomic reduction and clinical outcome, the ORIF constitutes an effective
method for treatment of displaced acetabular fracture in young aged patients who are considered as the most vulnerable categories
in our continent.
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Introduction

Acetabular fractures (AFs) are considered as among the most
complex injuries treated by orthopaedic surgeons. These frac-
tures scarcely occurred with an approximate incidence
3/100,000 persons/year [1].

These injuries affect heterogeneous patient groups with
different aetiological mechanisms [2]; AFs usually come
about in high-energy injuries such as traffic accidents involv-
ing young active population who are mostly vulnerable to this
form of fractures [2, 3].

The management difficulty of AFs lies within the compli-
cated anatomy of the acetabular region. Thanks to the valuable
work of Judet and Letournel that these fractures’ therapy has
recently known a substantial evolution with successful results.
These pioneers have provided us with a clear understanding of
acetabular anatomywith two columns concept, radiology, sur-
gical approaches, reduction techniques, complications, and
results [4, 5].

It is worth to note that before the 1964 study, most acetab-
ular fractures were addressed conservatively, but the unsatis-
factory results, mainly brought on by displaced fractures es-
pecially in young people, have given rise to the increased
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interest in surgical treatment [4]. Nowadays, the use of the
open reduction and internal fixation (ORIF) technique in ace-
tabular fracture ensures the obtaining of a stable, mobile, and
painless hip joint.

The purpose of our study is to describe our series, highlight
in our context the surgical management of these AFs with
ORIF, and finally provide an evaluation of the functional
and the radiological outcomes by comparing them with the
results of the literature.

Materials and methods

It is about a monocentric retrospective study of 24 patients
with acetabular fractures (out of a total of 48 patients) treated
with open reduction and osteosynthesis (ORIF ) for various
types of acetabular fractures and followed up in the trauma
orthopaedic surgery department of the Moulay Ismail Meknès
Military Hospital (MIMMH) between January 2014 and
December 2019. The average follow-up duration was 35
months (range: 9–81 months). The exclusion criteria were
periprosthetic fracture and acetabular fractures treated either
orthopaedically or with total hip arthroplasty in first line.
Before the operation, an informed consent was obtained from
all the patients or from their relatives.

Patients initially were stabilized if required, then pre-
operatively evaluated with the physical exam, AP pelvis ra-
diograph, and Judet radiographs of the hip (obturator oblique
view and iliac oblique view). A CT scan with thin cuts and 3D
reconstructions are also included in the standard protocol for
these injuries (Fig. 1) and we adopted the Judet-Letournel
classification.

The indications for ORIF were highlighted by the follow-
ing data:

– Displaced fracture >2 mm;
– Unstable fracture dislocation of hip, fracture involving

>25% surface of posterior wall;
– Fracture involving weight bearing area;
– Retained intra articular fragments;
– Lack of secondary congruence or loss of congruence of

joint on any view.

The baseline characteristics include age, gender, mecha-
nism of injury, fracture pattern, site of fracture, associated
injuries, surgical approach, and delay from admission to time
of surgery. Moreover, intra-operative complications were ex-
tracted from medical records.

Patients were subsequently followed up by radiological
and functional assessments in six weeks, 12 weeks, three
months, six months, one year, or whenever necessary. In each
follow-up session, each patient was clinically and radiograph-
ically evaluated. The radiological results were assigned in

conformity with the criteria described by Matta whereas the
functional evaluation was performed with control forms based
on Matta’s modified Merle d’Aubigne and Postel criteria at
final check-ups.

Result

The study included six (25%) female patients and 18 (75%)
male patients. The average age of the patients was 38 years,
ranging from 16 to 55 years. The major causes of acetabular
fractures were mainly linked to in-vehicle traffic accidents in
20 (84%) patients, to falls from high places in three (12%), but
sport related injury was associated in one patient.

The hip dislocation was present in 11 patients which was
reduced at the emergency department, and the skeletal traction
was applied with wire passed through the supracondylar re-
gion until the effective surgery. However, sciatic nerve symp-
toms were not present in any patients at the time of presenta-
tion. Associated injuries were seen in 20 of the patients
(83.33%). Lower extremities injury (70%) was the most com-
mon associated injuries (Fig. 2), followed by upper extremi-
ties (10%), head injury (10%), and thoracic injury (10%).

Fifteen (62.5%) fractures were simple type, and nine
(37.5%) were complex type. Eleven (46%) simple fractures
were posterior wall, and four (16.5%) were transverse. Four
(16.5%) complex fractures involved transverse posterior wall
fractures, two (8%) were T-shaped fractures, one (4.16%) was
fractures of both columns, posterior column/posterior wall in
one (4.16%), and one (4.16%) was anterior column posterior
hemitransverse fractures.

The average period between trauma and surgery was nine
(6–15) days. Twenty-two patients were operated through
Kocher-Langenbeck approach (Fig. 3), and two patients
through the ilioinguinal approach. Fixation was performed
with plates in 17 cases (Figs. 2 and 4), screw fixation in four
cases, and both of plates and screw in three patients (Table 1).

Concerning the immediate complications, a superficial
(ilioinguinal) infection developed in one (4.1%) of the 24
patients, and this was treated with dressing and antibiotic ther-
apy. Otherwise, no haemorrhagic, nor nerve injuries, nor deep
vein thrombosis were observed in any case.

With the average 35 months as follow-up (range 9–81
months), detailed radiological and functional results are given
in Table 2. In 19 (79.1%) cases, excellent-good reduction in
five (20.9%) cases, fair-poor reduction was achieved.

Functionally evaluation revealed excellent-good outcomes
in 17 (70.8%) patients, moderate outcomes in five (20.83%),
and poor outcomes in two (8.3%). The heterotopic ossification
was determined in four (16.6%) of the 24 patients (Fig. 5), the
avascular necrosis (AVN) was observed in two patients
(8.3%) and the post-traumatic arthritis was determined in five
(20.83%) hips (Fig. 5 and Table 2).
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Discussion

In 1964, Robert Judet, Jean Judet, and Émile Letournel pub-
lished a landmark article allowing a better anatomical under-
standing of acetabular fracture and thus laying down the prin-
ciples of surgical treatment [4, 6]. Due to these pioneers and to
the development of imaging and the surgical techniques, the
results of these fractures have clearly improved [6]. Nowadays
ORIF is an outstanding standard broadly used for the
displaced AFs.

The AFs are infrequent and their epidemiology in the USA
and Europe has been well established, showing comparable
bimodal age distributions (the first peak representing young
patients sustaining high-energy fractures and the second peak
older patients sustaining low-energy osteoporotic/fragility
fractures) and declining incidence [7]. Epidemiological anal-
ysis of acetabular fracture revealed that the incidence of the
acetabular fracture is increasing in developing countries and
affecting mainly the young male subject [8]. This fact corre-
sponds and adheres to our series in which the average age was

Fig. 1 Radiographic evaluation of case 16with fracture of posterior wall. aAP pelvis radiograph. bObturator oblique view. c Iliac oblique view. dAxial
CT scan. e Three-dimensional CT reconstructions

Fig. 2 AP view of case 10 with fracture of anterior column with posterior hemitransverse fracture in the right side with type C1 Tile fracture in the left
side. a Pre-operative X-ray. b Post-operative X-ray
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38 years with predominance of the male sex in 75% of cases.
In parallel with the previous reports on emerging countries,

our study confirmed that most of the fractures were engen-
dered by high-energy trauma with the rate of 84% mainly
caused by road traffic accidents in our studies [7–8].

The classification of acetabular fractures by Letournel iden-
tified five elementary patterns and five complex ones [5]. The
posterior wall (46%) and transverse posterior wall fractures
(16.5%) were respectively two most common fractures in el-
ementary and associated patterns in our papulation. This is
similar to what was identified by major previous studies about
elementary fractures. But for complex fractures, they were
mainly represented by both column fracture in these studies
[1, 7, 8]. In contrast, anterior fractures (wall or column) had
the most frequency in German and French population; this can
be explained by the high average age mentioned in these stud-
ies [3, 9].

The timing of surgery has been identified as a factor affect-
ing the outcome and it was nine days as average in our study.
The ability to achieve an anatomic reduction in a displaced
AFs decreases significantly beyond two weeks. Since the re-
duction correlates with the functional outcome, it is advisable
to proceed early with surgery within the first 14 days [6, 10].

Table 1 Baseline and operation characteristics of the patients study

Characteristics Patients

Age 38

Gender M/F 18/6

Mode of injury

- Road traffic accidents 20 (84%)

- Falls from a significant height 3 (12%)

- Sport related injury 1 (4%)

Side of fracture

- Right 16 (67%)

- Left 8 (33%)

Fracture pattern

- Posterior wall - 11 (46%)

- Posterior column - 0

- Anterior wall - 0

- Anterior column - 0

- Transverse - 4 (16.5%)

- Posterior column with posterior wall - 1 (4.1%)

- T-type - 2 (8.3%)

- Transverse/posterior wall - 4 (16.5%)

- Anterior column with posterior hemitransverse - 1 (4.1%)

- Both column -1 (4.1%)

Associated injuries 20 patients (83.33%)

- Lower extremities injury - 14 (70%)

- Upper extremities injury - 2 (10%)

- Head injury - 2 (10%)

- Thoracic injury - 2 (10%)

- Abdominal injury - 0

- Vertebral injury - 0

Time to surgery (days) 09 (6–15) days

Surgical approach

- Kocher-Langenback (KL) - 22 (92%)

- Ilioinguinal - 2 (8%)

Fig. 3 The Kocher-Langenbeck approach. a Lateral position. b Landmarks for incision. c Intra-operative view

Fig. 4 Post-operative AP pelvis radiograph of case 23 with fixation of
posterior wall fracture with contoured 3.5–mm pelvic reconstruction
plate. Note associated femoral shaft fracture in contralateral side fixed
with locked intramedullary nail
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There are various surgical approaches for treatment of
displaced AFs and their choice depends upon the surgeon
familiarity and the fracture configuration. Selecting the
appropriate surgical approach is a key factor to achieve
a better anatomical reduction of acetabular and a satisfac-
tory post-operative function. In summary, we used
Kocher-Langenbeck for posterior fracture family and
ilio-inguinal approach for anterior fracture family.
Currently, the modified Stoppa approach is widely used
for visualization and the osteosynthesis of the anterior
column or the quadrilateral surface. The combination of
an anterior and posterior approach or extended ilio-
femoral approach should be used for those complex frac-
tures which involved two columns [2, 11].

The most common approach used in our centre was that of
Kocher-Langenbeck in about 92% of the patients, probably
due to higher frequency of posterior family fractures and to
greater familiarity with this approach among our surgeons.

The largest studies from ORIF of AFs, of Letournel [12],
Tannast/Matta [13], Mears [14], and others, give 80 to 90% of
good and excellent (G-E) results.

In emerging countries such as India and Brazil, Gupta RK
[8] and Almedia [15] found respectively 74% and 81% G-E
results. Whereas in Africa where studies are extremely rare
concerning this pathology, Mahdane [16] and EN Eliezer
[17] found respectively 77% and 73.5% of G-E results.
While DA et al. [18] were able to obtain 85% of G-E results,
this very encouraging rate should be treated with caution giv-
en the small number of cases operated on which was seven
patients (Table 3).

Our results showed about 70.8% G-E clinical outcomes at
minimally one year post-operatively.

Various studies demonstrate that there are certain consen-
sus prognostic indicators for outcomes, whose main factors of
poor prognosis are represented by [6, 12]:

– Patient age > 40
– Poor fracture reduction (> 3 mm)
– Multi-fragmentary fractures of the posterior/ anterior

wall/tectum
– Cartilage damage to the femoral head and/or acetabulum
– Delay to surgery > 15 days.
– Initial fracture displacement > 20 mm.

In summary, it is an accepted fact and has been clearly
demonstrated that the functional results of the displaced AFs
correlate strongly with the quality of reduction and that open
reduction is the best method to achieve congruity [6, 12].

In our series, the infection rate was 4.1% whether one pa-
tient with superficial infection which was well checked by

Table 2 Clinical and radiographic outcomes and surgical complications

Variables Patients

Clinical outcome

Excellent 33.3% (8 patients)

Good 37.5% (9 patients)

Moderate 20.83% (5 patients)

Poor 8.33% (2 patients)

Radiological outcome

Excellent 37.5% (9 patients)

Good 41.66% (10 patients)

Fair 16.66% (4 patients)

Poor 4.16% (1 patients)

Complications

Sciatic nerve palsy 0

Osteoarthritis of hip 20.83% (5 patients)

AVN of head of femur 12.5% (3 patients)

Infections 4.1% (1 patient)

Heterotopic ossification 16.6% (4 patients)

Fig. 5 Complication. a Case 8
with posterior wall fracture fixed
with screws and complicated in
the final follow-up by heterotopic
ossification (Brooker 2) and post-
traumatic arthritis. b Case 5 with
both column fracture fixed with
two plates and complicated in the
final follow-up by post-traumatic
arthritis
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debridement and antibiotic therapy. Based on available data,
the incidence of infection is approximately 2–5% [6, 18].

Iatrogenic nerve injury included sciatic nerve, femoral
nerve, and lateral cutaneous nerve of thigh are possible com-
plications during acetabular surgery with incidence ranging
from 2 to 6% [12, 19, 20]. In this study, no cases with nerve
palsy were seen despite the greatest risk for sciatic nerve
knowing that the posterior surgical approach was mainly used
in our series. To avoid these lesions of the sciatic nerve, we
highly observe these precautions: the visualization and the
protection of the nerve, the hip extension/knee flexion, and
the careful placement of retractors with more attention paid
to retractor effect on nerve tension.

Heterotopic ossification (HO) is a common post-operative
complication in the surgery of acetabular fractures with a re-
ported incidence of 25 to 80% [6, 18]. The rate of this com-
plication is mostly increased following posterior or extensile
approaches. Moreover, it seems that race is an important fac-
tor. According to Slone et al., African American patients are
considerably more likely to develop severe HO when com-
pared to Caucasian patients [21]. However, no African study
has shown the rate of this complication in this population. HO
was seen in only four of our patients, who had Brooker type 1
or 2 ossification. None of them needed excision and the rou-
tine prescribed prophylaxis with Indomethacin could be the
reason for this low incidence.

A meta-analysis reported an overall incidence of AVN of
5.6% in 2010 patients; this AVN occurs more frequently after
fractures associated with posterior dislocation with an inci-
dence of around 9.2% [18]. In our series, two patients
(8.3%) evolved with AVN and both of them have sustained
a posterior dislocation.

The main complication following a AFs is post-traumatic
osteoarthritis and it is proportional to the quality of reduction
[6, 22]. The incidence of osteoarthritis in our series was
20.83%, which is comparable with Letournel and

Giannoudis who reported respectively 19.7% and 19.1%
[12, 18].

The main limitations of our study are mainly linked to its
retrospective nature and the restricted number of patients.
Therefore, we share the same constraints with the scarce series
from our continent. It is worth to mention that in the twenty-
first century [23], traffic accidents occured in majority of
developping African countries, are assessed to be the highest
in the world among the young population because of
the increase of motorization, roads infrastructure expansion
and especially due to poor or absence of traffic law enforce-
ments. Moreover, due to lack of driving attitudes and law
enforcements, road traffic accidents are assessed to be the
highest in the world. So, the young population is regularly
victim of road traffic crashes with highest mortality rate and
thus the risk of AFs [24]. Since, the younger segment of pop-
ulation is more affected, the ORIF is proved to the most suit-
able treatment for this type of fracture. In the perspective to
enhance the treatment rate and achieve the 70 to 80% G-E
results of the wide series [6], it is recommended to set up
regional reference centers that should be run by specialized
surgeons in acetabulum and pelvis trauma surgery so as to
boost their experience after operating on a great number of
cases which thus enable them to achieve successful outcomes.
Moreover, the organization of periodic seminars and master
cou r s e s , t h r ough the cu r r en t I n f o rma t i on and
Communications Technology means, has also a significant
role in the qualification of regional surgeons during which
fruitful experiences can be shared in the management of these
complex injuries.

Conclusion

AFs in our continent are roughly due to high velocity injury
involving young active adults. Despite the fact that the

Table 3 Outcome studies of the
operative treatment of displaced
acetabular fractures

Authors Year Country No. of cases Average age
(years)

Excellent/good
(%)

Tannast/Matta et al.
[13]

2012 USA 816 85%

Letournel [12] 1993 France 492 80%

Mears [14] 2003 USA 424 46.5 (13–89) 89%

Almedia [15] 2011 Brazil 76 38.4 (17–76) 81%

Gupta RK [8] 2007 India 63 38.4 (19–68) 74,6%

EN Eliezer [17] 2016 Tanzania 34 34.2 (18–61) 73.5%

Mahdane [16] 2014 Morocco 22 45 78%

DA et al. [18] 2019 Burkina
Faso

7 37 (17–56) 85%

Our series 2020 Morocco 24 38 (16–55) 70.8%
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surgical treatment of these fractures constitutes a challenge for
the qualified specialists, the ORIF remains the best treatment
for these types of fractures in the attempt to restore the native
hip biomechanics with long survivorship. With a view to
achieve successful goals in our continent, the efforts should
focus on:

– The upgrading of the orthopaedic surgeon skills and
performances;

– The permanent availability of instruments and implants in
the surgery department,

– And the full accessibility to appropriate post-operative
rehabilitation services for acetabular surgery.
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