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Abstract 

Background: Acetabular fractures are severe injuries, generally caused by high-energy trauma, 
most frequently from traffic accidents or falls from heights. Fractures of the extremities, head, 
chest, abdomen and pelvic ring injuries are most commonly associated injuries. Aim: To evalu-
ate the results of surgical treatment of unstable posterior wall fractures with open reduction 
and internal fixation. Patients and Methods: In this study, 16 patients with unstable posterior 
wall acetabular fractures. As regard age of the patients, it ranged from 20- 60 years with mean 
32.8±9.12 years. They were 12 males and 4 females. The cause of trauma was road traffic acci-
dent (RTA) in all patients. All patients were operated upon with open reduction and internal 
fixation using reconstruction plates and cancellous screws for treatment posterior acetabular 
fracture in the period from March 2014 to March 2016 with follow up period ranging from 2 
months to 2 years. Results: Satisfactory functional outcome was obtained in 12 cases, excellent 
in 5 and good in 7 cases, while unsatisfactory functional outcome was obtained in 4 cases, fair in 
3 and poor in one. Conclusions: Open reduction and internal fixation is an effective method for 
treatment of unstable posterior acetabular wall fractures. Surgical treatment leads to early re-
habilitation and avoiding complications as osteoarthritis  
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Introduction 

Acetabular fractures are caused by high-
energy trauma, with traffic accidents, es-
pecially automobile accidents being their 
main causes. The increase in the number 
of vehicles circulating and their greater 
speed has increased the incidence of 
these fractures and decreased the age at 
which they occur(1). Acetabular fracture 
was an enormous orthopaedic problem in 
which the treatment was grossly in ade-
quate and many patients were left with 

incapacitating pain(2). Acetabular fractures 
are severe injuries, most frequently 
caused by a high-energy trauma. Fractures 
of the extremities, head, chest, abdomen 
and pelvic ring injuries are the most com-
monly associated injuries(3). Open anatom-
ical reduction of the articular surface in 
displaced acetabular fractures, rigid inter-
nal fixation and early mobilization has be-
come a standard treatment for these inju-
ries(4,5). A successful anatomical reduction 
of the articular surface of the acetabulum 
allows an adequate contact between the 
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acetabulum and the femoral head, as well 
as a normal pressure distribution on the 
hip joint. Anatomical reduction prevents 
post-traumatic osteoarthritis, and a stable 
internal fixation enables normal function-
ing of the hip joint(6). Reconstruction 
plates which can be contoured and bend 
along the contour of acetabulum are most 
commonly used with combination of can-
cellous cannulated screws. Screw pene-
tration into the hip joint during operation 
is an unusual but potentially serious com-
plication(7). Acetabular fractures in the 
posterior column, particularly involving 
the danger zone, are the most common 
form of acetabular fracture, they remain 
technically challenging to the orthopaedic 
surgeons. The danger zone of the acetab-
ulum, is that part of the posterior wall and 
column at the mid-acetabulum lying above 
the ischial spine, is frequently used in the 
fixation of posterior wall and posterior 
column. Screws directed perpendicular to 
posterior column in the danger zone 
would violate the hip joint(8). Proper screw 
placement can avoid the complication. No 
matter what the method, obtaining an 
excellent long term result in the treat-
ment of acetabulum fractures is depend-
ent on restoring a congruent and stable 
hip joint with an anatomically reduced ar-
ticular surface(9,10). The achievement of 
these objectives minimizes pain, prevents 
posttraumatic osteoarthritis, and improve 
long term functional outcome. However, 
fractures of the acetabulum continue to 
be a challenge for the orthopaedic sur-
geon. Successful treatment of an acetabu-
lar fracture is based on a thorough under-
standing of the complex three dimension-
al anatomy of the innominate bone(11). This 
study was to review the displaced poste-
rior acetabular fractures treated opera-
tively in our hospital with regards to clini-
cal, radiological results, the rate of surgi-
cal complication and the rate of successful 
fracture reduction. The pur- pose of this 

study was to evaluate the results of open 
reduction and internal fixation of posteri-
or displaced acetabular fractures. The 
open anatomical reduction of the articular 
surface combined with rigid internal fixa-
tion and early mobilization have become 
the standard treatment for these injuries.  

Patients and Methods 

This study is a cross sectional study. It in-
cluded 16 patients who have unstable 
fractures of posterior wall of acetabulum. 
They were included during the duration 
from March 2014 to March 2016. Inclusion 
criteria were acute clinical unstable poste-
rior wall displaced acetabular fractures 
with or without dislocations or sciatic 
nerve palsy associated with unstable hip. 
Age of the patients ranged from 20- 60 
years with the mean ± SD was 32.8±9.12 
years. Road traffic accident was the mode 
of trauma. Right side acetabular fractures 
were more common than left sided frac-
tures. All cases were operated within 1 to 
2 weeks of trauma. Posterior wall ace-
tabular fractures were more common 
seen in 14 cases and 2 cases were posteri-
or column fractures. Primary management 
of acetabular fractures was done. Then, 
radiological assessment with three stand-
ard plain radiographs (one anteroposteri-
or (AP) and two oblique views) was done. 
In addition, two-dimensional computed 
tomography (CT) scan and a three-
dimensional C.T. scan was also done. In 2 
patients who have posterior acetabular 
fracture which was associated with hip 
dislocation, closed reduction under gen-
eral anesthesia was done on emergency 
basis and patients were put on skeletal 
traction and surgical treatment was per-
formed as soon as the patient's general 
medical condition allowed with recon-
struction plate 3.5 mm and cancellous 
screws 4 mm. Patients were operated un-
der spinal or general anesthesia. For all pa 
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tients Kocher Langenbeck (K-L; posterior) 
approach was used. Indications of K-L ap-
proach were as the following: 1) displaced 
acetabular fractures with or without dis-
location, 2) presence of osteochondral 
intraarticular fragments or 3) unstable hip 
and associated sciatic nerve palsy. 
Surgical procedure: All patients were pre-
pared and draped in a lateral position. All 
fractures were exposed and stabilized 
through K-L approach as described by 
Magu et al(12) in lateral position with the 
affected hip on the upper side. The ap-
proach started by cleaning off the soft tis-
sue-debris between the fractured frag-
ments and preservation of the attached 
capsular soft tissues. The osteochondral 
free fragments in the hip joint were re-
moved and the extent of marginal impac-
tion was recognized by the application of 
gentle traction at the hip joint. Then re-
duction of posterior wall fragments and 
their attached capsular ligaments was 
done and maintained with a pointed ball 
spike. Using a ball spike instrument leads 
to reduction of the necessity of momen-
tary fixation by Kirshner wires. Kirshiner 
wires were sometimes used provisionally 
till final fixation was done. All patients 
treated with open reduction and internal 
fixation with reconstruction plate 3.5 mm 
and cancellous screws 4 mm. The smallest 
fragments were discarded when they 
were disconnected from their soft tissues. 
After fixation, intra-articular reduction 
was confirmed with gentle traction at the 
hip joint and by a stability test. Care was 
taken to confirm that the lag screws that 
were placed close to the posterior rim 
were extrarticular. The wounds were 
closed in layers over suction drainage 
tubes. The drains were removed at 48–72 
hrs post-operative. Active assisted and 
pain free passive range of motion exercis-
es in all planes was advised. Postopera-
tively, patients were instructed to use 
crutches on the affected extremity. Partial 

weight bearing was allowed after 6 weeks 
and full weight-bearing with a single 
crutch or a cane after 10–12 weeks. Unpro-
tected weight bearing was advised after 
complete healing of the fracture. The final 
follow-up images were graded according 
to the criteria developed by Matta(13). Ac-
cording to these criteria, “a grade of ex-
cellent is given to a normal appearing hip 
joint, good denotes mild changes with 
minimal sclerosis and joint narrowing, fair 
indicates intermediate changes with mod-
erate sclerosis and joint narrowing (<50%) 
and poor signifies advanced changes”. At 
the final follow-up investigation, the func-
tional outcome was evaluated using a 
modified Merle d’Aubigne and Postel as 
modified by Matta(13). Patients were fol-
lowed up initially at 3 weeks interval for 
first 2 months and thereafter at 6 weekly 
intervals for next 6 months. Any complica-
tions occurred during the follow up period 
were documented.  

Statistical analysis  

The collected data were organized, tabu-
lated and statistically analyzed using sta-
tistical package for social science (SPSS) 
version 16 (SPSS Inc., Chicago, USA) soft-
ware computer package running on IBM 
compatible personal computer. For nu-
merical variables, mean, standard devia-
tion, and range were calculated; while for 
categorical variable, frequency (number) 
and percent distribution were calculated. 

Results 

Males were affected more than females. 
The operative time ranged from 2 to 3 
hours. All patients treated with open re-
duction and internal fixation with recon-
struction plate 3.5 mm and cancellous 
screws 4 mm. The intra-operative blood 
loss ranged from 1000 cc to 1500 cc and all 
patients received blood transfusion. The 
hospital stay after surgery averaged 10 
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days (7-15). Radiological union occurred in 
all patients at a mean of 4 months (3-5). At 
a mean follow up of 12 months (2-24) us-
ing a modified scoring system of Merle 
Daubigue, the satisfactory functional out-
come was obtained in 12 cases (Table 1), 
excellent in 5 and good in 7 cases, while 
the unsatisfactory functional outcome 
was obtained in 4 cases, fair in 3 and poor 
in one. The twelve patients with satisfac-
tory functional outcome had perfect to 
near perfect postoperative fracture re-
duction, while the four unsatisfactory 
functional outcomes have a good postop-
erative fracture reduction. Partial weight 
bearing was done at 8-10 weeks in 75% of 
patients; 10 – 12 weeks in 12.5% and more 
than 12 weeks in 12.5%.  
 
Table 1: Distribution of cases in relation to radio-
logical union/months, and patients’ satisfaction  

Radiological 
union/months  

Duration of 
Union 

No 
(16) 

% 

Three months 2 12.5% 

Four months 7 43.8% 

Six months 4 25% 

Eight months 3 18.8% 

Patients’ 
satisfaction  

Yes  12 75% 

No  4 25% 

 
Table 2: Distribution of studied patients as  
regard to Partial and full -weight bearing  

 
Period 

No 
(16) 

% 

Partial 
weight bear-
ing 

< 8 weeks 0 0 

8-10 weeks 12 75% 

10-12 weeks 2 12.5% 

> 12 weeks 2 12.5% 

Full-weight 
bearing  

< 12 weeks 0 0 

12-16 weeks 14 87.5% 

> 16 weeks 2 12.5% 

 
 

Table 3: Distribution of studied subjects as  
regard to complications  

Complications No. % 

Superficial wound infection 2 12.5% 

Post traumatic arthritis 1 6.25% 

Partial sciatic nerve  
neuropraxia 

1 6.25% 

 

The full weight bearing duration were at 
12–16 weeks in 87.5% and more than 16 
weeks in 12.5% (Table 2). The complica-
tions were reported in 4 patients: in the 
form of superficial wound infection in 2 
patients (12.5%), post-traumatic arthritis in 
1 patient (6.25%), and partial sciatic nerve 
neuropraxia in 1 patient (6.25%) (Table 3). 
Pre-and post-operative radiological imag-
es of two cases were presented in figures 
1 and 2. 

Discussion 

Posterior acetabular fractures are difficult 
fractures to treat due to complex fracture 
configuration, difficult surgical approach-
es and precarious blood supply of acetab-
ulum(14). These are intra-articular fractures 
involving the hip joint which need to be 
appropriately managed to restore near 
normal anatomy and mobility otherwise 
morbidity and disability will be the out-
come(15,16). Here, authors presented their 
experience with the management of the 
posterior wall acetabular fractures. Au-
thors used the Kocher Langhenbeck ap-
proach for reconstruction of posterior 
wall acetabular fracture as it is considered 
to be appropriate for posterior acetabular 
fractures as it gives adequate exposure 
for reduction of all posterior wall and pos-
terior column fractures. It is possible to 
achieve early mobilization of the patient 
which helps in healing of the fracture and 
prevents joint stiffness(5). In the present 
work, authors encouraged their patients 
for early mobilization after surgery with 
permission of early weight bearing exer-
cises as early as it was possible. This 
agrees with previous work, where it was 
reported that, early weight bearing and 
rehabilitation is possible with good post-
operative mobilization protocol and phys-
iotherapy. Individualized approach and 
adoption of minimally invasive surgery  
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Fig. 1a: X- ray A.P. view of the pelvis showing  
fracture posterior wall of acetabulum  

Fig. 1b: CT showing posterior wall acetabular  
fracture 

  
Fig. 1c: Immediate postoperative x ray showing 
fixation of the posterior wall with reconstruction 
plate and cancellous screws 

Fig. 1d: 12 months postoperative showing com-
plete union. 

 
 

Figure 1: Pre- and post-operative figures of case 1 
 
 

gives better results(17). The overall out-
come of the studied subjects was satisfac-
tory as regard to radiological union, and 
patient satisfaction. This may be attribut-
ed to the proper selection of surgical pro-
cedure and good anatomical reduction 
intraoperatively. These results agree with 
previous literature. It was reported that, 
the accuracy of reduction is an important 
predictor of functional outcome. The ap-

proximation to normal anatomy will de-
pend on the complexity of the fracture 
and the expertise of the surgeon. Thus, 
reconstruction of the posterior wall ace-
tabular fracture with open reduction and 
internal fixation produces good to excel-
lent results in majority of patients with 
acceptable rate of complication. They 
provide a stable fixation with good joint 
congruency of the hip joint amenable to 
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early range of motion and weight bear-
ing(18). In addition, it was reported that, 
open reduction and internal fixation of 
posterior acetabular fractures are the 
treatment of choice in displaced frac-
tures(11). In the present study, Harris hip  
 

scoring was used in evaluation of func-
tional outcome. Results revealed that, it 
improved with each visit. In our study, sa-
tis factory functional outcome was ob-
tained in 12 cases (75%), excellent in 5 and 
good in 7 cases, while the unsatisfactory  
 
 

 

 
 

Fig. 2a: Oblique view showing posterior acetabular 
fragment with instability of hip joint 

Fig. 2b: Axial cut CT showing posterior acetabu-
lar fracture 

  

  
Fig. 2c: Postoperative oblique view showing good 
reduction 

Fig. 2d: 4 months postoperative showing fracture 
healing 

 

Figure 2: Pre- and post-operative figures of case 2 
 

functional outcome was obtained in 4 
cases (25%). These results are comparable 
to the study of Gupta et al(20) with good 
outcome in 69.5%. In the present work, 
road traffic accident was the most com-
mon cause of fracture (All patients were 
due to road traffic accident), and this is 

line with previous work reported that, ac-
etabular fractures occur frequently and 
are most common in road traffic acci-
dents. Road traffic accidents are increas-
ing day by day due to multiple reasons. 
Ignorance of traffic principles, poor traffic 
system and deficiency of road safety are 
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adding insult to the incidence of this di-
lemma. Acetabular fractures are most of-
ten associated with multiple injuries(15). 
Sixteen patients were included in the pre-
sent study, age ranged from 20- 60 years 
with the mean of 32.8±9.12 years, while it 
was 36.8 years in another study conduct-
ed by Rao et al(19). It reflects that the age 
group of patients suffering from acetabu-
lar fractures belongs to younger age 
group. Male preponderance was evident 
in the present work, and it was in line with 
the study done by Rao et al(19). In the pre-
sent work, the surgical intervention was 
done as early as possible after stabiliza-
tion of patients. This may be associated 
with good results. This is in agreement 
with previous work reported that, in dis-
placed acetabular fractures, surgical inter-
vention should be done as early as possi-
ble. They added, by doing this good result 
can be obtained(14). In present work, most 
of cases were operated upon within 2 
weeks after trauma and it resulted in 
good outcome. Another study conducted 
by Gupta et al(20) also showed good re-
sults when surgery was done within 2 
weeks after injury. In the present study, 
congruent reduction in 77% of the patients 
while it was 76.91 in Gupta et al(20). Re-
garding complications, the rate of infec-
tion in Gupta et al(20) was 7.9% while in the 
present work; it was observed in 2 cases 
(12.5%). In addition, one patient (6.25%) in 
the present work, developed sciatic nerve 
neuropraxia compared to 3.17%in Gupta et 
al(20). In another study conducted by 
Rommens et al(21), it was 8.3%. Proper ster-
ilization technique leads to no deep infec-
tion in the present study. In the present 
study, no cases with heterotopic ossifica-
tion. In addition, none of the patient de-
veloped DVT. One limiting step of the pre-
sent study is the small number of cases 
included in the present work. In addition, 
the short-term follow up represented an-
other weak point of the present study. 

Thus, it is recommended to do future 
studies with inclusion of large number of 
subjects and extend the duration of fol-
low up for 3 years at least.  

Conclusion 

The effective method for the manage-
ment of displaced acetabular fractures is 
operative treatment. Open reduction and 
internal fixation within two weeks usually 
associated with good results. Clinical and 
radiological results correlate closely with 
an anatomic reduction, and Kocher 
Langenbeck approach had a good out-
come. 
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