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Abstract
Introduction Surgical treatment of acetabular fractures in el-
derly people is challenging. The main aim of this study is to
evaluate retrospectively the indications, results and the com-
plications of simultaneous open reduction and internal fixa-
tion (ORIF) and acute total hip replacement (THR) in the
management of displaced acetabular fractures.
Methods This study was performed in an academic level I
trauma centre. From January 2011 to December 2014, a con-
secutive series of 18 patients (eight females), with average age
of 66 years (range 35–81 years) who had displaced acetabular
fractures were included in our study. All patients underwent
ORIF and simultaneous acute THR. The average duration of
follow up was 21.7 months (range 12–36 months).
Results At the latest follow up, all patients could walk inde-
pendently. Thirteen patients (72.7 %) had excellent Harris hip
scores HHS, five, patients (27.7 %) had good results. All
fractures were healed and the acetabular autologous bone
grafts were well incorporated. There were no delayed unions
or non-unions. Two patients (11 %) had heterotropic bone
formation which did not affect the activity of the patients.
There were no signs of loosening of the acetabular cups how-
ever one patient had 2 mm medial migration of the cup. No
vertical migration was observed, and there were no signs of
loosening around the femoral stem.

Conclusion ORIF and simultaneous THR is a good option for
the treatment of certain types of acetabular fractures particu-
larly in elderly population.

Keywords Acetabular fractures . Hip . Total hip replacement

Introduction

Displaced acetabular fractures are considered significant skel-
etal trauma and a major insult to the hip joint [1, 2]. Currently,
surgical treatment with open reduction and internal fixation
(ORIF) is the standard of care and the long term function of
the hip is strongly dependant on the quality of reduction and
the ability to restore anatomic dome area to decrease the risk
of post-traumatic arthritis [3–5]. Factors that were correlated
with poor outcome following acetabular fracture repair can be
grouped into either patient related factors and fracture factors
[1, 6]. Patient factors are mainly related to the aging process in
elderly individuals with the presence of poor bone quality and
osteopenia, the frequent major concomitant comorbidities or
the presence of prexisting symptomatic degenerative joint dis-
ease [7]. On the other hand, certain fracture configurations and
confounding factors were correlated to poor outcome and
have been identified as potential indicators for late total hip
replacement (THR) [1]. Articular impaction whether at the
medial roof (Gull sign) [8] or posterior wall, comminuted
posterior wall or acetabular dome, hip dislocation and femoral
head injury were all associated with poor results following
surgical fixation [1].

Late THR for the salvage of failed surgical fixation of ac-
etabular fractures is demanding with many reported difficul-
ties like the presence of previous approaches used for the
internal fixation, soft tissue scarring and impaired vascularity,
retained hardware, the presence of acetabular defects or
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avascular necrosis of the femoral head and the risk of deep
infections [9–11]. Moreover, revision surgery in elderly pa-
tients with major comorbidities carries increased risk of peri-
operative complications and delays recovery [6]. To avoid
those aforementioned drawbacks, another approach was de-
vised through the use of internal fixation to restore the acetab-
ular bone stock together with simultaneous acute THR [6, 10,
12, 13]. Reported advantages are decreased soft tissue related
complications by the single surgical exposure and approach,
decreased operative times, decreased post-operative pain and
earlier mobility and rehabilitation.

The aim of the current study is to present short term follow
up results of a group of patients who had simultaneous ORIF
and acute THR for the treatment of displaced acetabular frac-
tures using standard cementless cup and autologous bone graft
on the acetabular side. We would like to evaluate the function-
al and radiological outcomes and to refine the indication for
this treatment option.

Patients and methods

Approval of the local institutional review board was obtained
for this retrospective study and informed consent from all
participating patients was given for this publication. All pa-
tients who underwent simultaneous ORIF and acute THR for
displaced acetabular fractures during the period from January
2011 to December 2014 were eligible for inclusion in our
work. There were 18 consecutive patients (6 females)
aged>35 years. The average age was 66.1 years (range 35–
81 years) and the average follow up was 21.7 months (range
12–36 months). All surgeries were performed by the senior
author (AM).

The classification system of Judet et al. [4] was used. There
were comminuted posterior wall fractures (n= 12), both
column fracture (n= 1), transverse fracture (n= 3) with
one case that had an impacted dome which failed to
reduce and comminuted T-shaped fracture (n= 2), one
of them with destruction of 60 % of the femoral head.
Of the 12 posterior wall injuries, there were isolated
posterior wall fractures (n= 7), posterior column frac-
ture + posterior wall (n = 1), transverse + posterior wall
(n= 1), anterior column+ posterior hemi-transverse frac-
ture with posterior wall injury (n= 1), posterior hip dis-
location with posterior wall + femoral head fracture
(n= 1) and sub-capital femoral neck fracture + posterior
wall fracture (n= 1) (Table 1).

The indications for simultaneous ORIF and acute THR in
the current study group were: (1) the presence of marked com-
minution or (2) significant articular injury and impaction of
more than 40% of the weight bearing area of the acetabular or
the femoral sides, (3) in the presence of concomitant displaced

femoral neck fracture and (4) preexisting symptomatic degen-
erative joint disease (Figs. 1, 2, 3 and 4).

Operative technique

The patients were operated between three and 30 days after
the trauma, nine days in average. The average operating time
was 122.7 minutes (65 to 180 minutes). All procedures
were done under general anesthesia. Pre-operative anti-
biotic prophylaxis was given. Kocher Langenbeck ap-
proach was used for the whole procedure in all patients,
except in one case in which an attempt for ORIF
through anterior ilioinguinal approach was performed
and due to failure to reduce the dome satisfactorily,
the fixation was completed from the anterior exposure
and then THR was done through the posterior approach.

The first step was to resect the femoral neck to allow the
visualization of the acetabular fragments which are reduced
and preliminary fixed with K-wires. The femoral head can be
used to provide morcellized bone graft placed in the residual
fracture gaps or to function as a structural graft for larger
acetabular defects. Definitive fixation of the acetabular frac-
ture with a plate and screws was then performed. Acetabular
reaming was done and a cementless acetabular cup (Pinnacle,
DePuy/Johnson & Johnson, USA) was placed and fixed with
screws in 16 case and press fit in two patients. Cementless
stems (Corail/Pinnacle, DePuy/Johnson & Johnson, USA)
were used in 17 cases and varus stem (Profemur, Wright,
Arlington, USA) in one case with 28 mm head in 13 cases
and 36 mm in five patients.

Post-operative follow up protocol

Post-operatively, all patients received low molecular
weight heparin as thrombo-embolic prophylaxis for
45 days. Mobilization started the day after surgery with
toe-touch weight bearing using crutches for the first
six weeks and then progressed to full weight bearing
gradually.

Follow up visits were scheduled at six weeks, three and
six months post-operatively and then yearly afterwards.
During each visit, the patients were evaluated clinically using
the Harris hip score HHS [14] and radiographically using
standard pelvic views for the assessment of fracture and bone
graft healing and the magnitude of medial and/or vertical dis-
placement of the acetabular cup. Changes in the angular posi-
tion of the acetabular cup were measured according to the
technique of Russotti and Harris [15]. Loosening of the ace-
tabular cup was defined as migration of >4 mm in any direc-
tion or a change in the acetabular abduction angle ofmore than
4°. Assessment of heterotrophic bone was done by the use of
Moed and Smith modification of Brooker et al. grading [16,
17]. Osteolysis around the acetabular component was assessed
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Fig. 1 Seventy three year old
male patient with transverse
fracture acetabulum with
comminuted posterior wall. a Pre-
operative X-ray antero-posterior
view of the pelvis. b Immediate
post-operative Xray. c (c1,c2,c3)
X-ray at 19 months follow up
showing complete healing of the
fracture

Table 1 Cases in our study

Case Sex Age Mode of trauma Fracture classification Days between
fracture and
the operation

Operating
time

Follow up
in months

Harris hip
score at last
follow up

1 F 74 Motor car accident Comminuted posterior wall 13 180 Min 19 91.3

2 M 79 Motor car accident Comminuted posterior wall 10 118 Min 31 92.4

3 M 74 Falling from height T shaped fracture with destruction of 2/3 of the
femoral head

7 120 Min 34 92.4

4 F 48 Trivial trauma Transverse fracture with neglected dislocation and
damaged superior segment of the head

7 150 Min 24 100

5 M 62 Trivial trauma Comminuted posterior wall with anerior hemitransverse 10 100 Min 22 100

6 F 76 Motor car accident Comminuted posterior wall with neglected dislocation
of the head

10 153 Min 21 90

7 F 70 Motor car accident Posterior column with comminuted posterior wall 8 120 Min 12 80

8 M 73 Motor car accident Transverse fracture with Commiuted posterior wall 11 144 Min 19 92

9 M 81 Trivial trauma Comminuted posterior wall 3 84 Min 36 89

10 M 57 Motor car accident Transverse fracture with impacted dome 10 75 Min 16 100

11 F 63 Trivial trauma Comminuted posterior wall 4 120 Min 14 89

12 M 53 Motor car accident Comminuted posterior wall 7 100 Min 28 84

13 F 69 Motor car accident Comminuted posterior wall 7 90 Min 22 100

14 M 64 Falling from height Both column frature 7 140 Min 12 100

15 M 35 Motor car accident Comminuted posterior wall fracture with sub cabital
fracture neck femur

30 65 Min 29 100

16 M 69 Trivial trauma Comminuted T shaped fracture 7 130 Min 29 84

17 M 74 Falling from height Comminuted posterior wall 3 140 Min 12 98

18 M 69 Trivial trauma Transverse fracture 11 180 Min 12 100
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according to DeLee and Charnley [18], while resorption and
osteolysis around the femoral components was evaluated in
the seven zones described by Gruen et al. [19].

Results

At the latest follow up, all patients were able to walk indepen-
dently. The average HHS was 93 (80–100). Thirteen patients

(72.2 %) had excellent Harris hip score and five patients
(27.7 %) had good results. All fractures were healed and the
acetabular autologous bone grafts were well incorporated.

Fig. 2 Sixty nine year old female patient with comminuted posterior wall
with subluxation of the femoral head with intra-articular fragment and
impacted roof. a Plain X-ray antero-posterior view of the pelvis showing
fracture dislocation of the hip. b Reconstruction computed tomography

scan (CT) showing severe comminution of the posterior wall. c CT scan
coronal view showing impaction of the dome. d(d1,d2) Immediate post-
operative X-ray. e(e1,e2) X-ray at 2 year follow up

�Fig. 3 Fifty seven year old male patient with transverse fractured with
impacted roof. 3a Plain X-ray antero-posterior view of the pelvis. b CT
scan coronal view showing the fracture. 3c Intra-operative view showing
impacted dome which failed to be reduced. d (d1,d2) Immediate post-
operative X-ray . e (e1,e2) X-ray at 1 year follow up
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There were no delayed union or nonunion. Two cases had
heterotrophic bone formation, grade I and III, not affecting
the activity of the patients. One case had medial migration of
the cup 2 mm and no vertical migration was observed. There
were no signs of loosening around the cementless stems and
no cases of dislocation.

Discussion

Geriatric trauma and in particular geriatric pelvic and acetab-
ular fractures are increasingly encountered and its incidence is
expected to rise in the near future by increasing the percentage
of that population segment [1, 2, 7, 11, 20]. The reconstruction
strategy for acetabular injuries in those older individuals
should not be the same as in healthy young patients due to
the general health related issues, higher peri-operative risk, the

poor bone quality and the frequent fracture patterns which
correlate with poor outcome [6].

The frequency of anterior fracture patterns (anterior col-
umn, anterior wall, anterior column + posterior hemi-
transverse and both column fractures) is higher compared to
younger patients which is caused by falls on the greater tro-
chanter in the presence of osteopenic bone with the commonly
associated impaction of the articular roof, quadrilateral plate
disruption, antero-central hip dislocation and impaction injury
of the femoral head. Geriatric posterior wall fractures tend as

Fig. 3 (continued)

�Fig. 4 Sixty two year old male patient with both column fracture
acetabulum. a Plain X-ray antero-posterior view of the pelvis showing
the fracture. b(b1,b2) CT scan showing the anterior and the posterior
components of the fracture. c Intra-operative view of the fixation. d
(d1,d2,d3) Immediate post-operative X-ray. e (e1,e2) X-ray at 1 year
follow up

International Orthopaedics (SICOT)

Author's personal copy



International Orthopaedics (SICOT)

Author's personal copy



well to be comminuted and associated marginal impaction and
posterior hip dislocation are frequently seen. In such situa-
tions, considerations for acute or early THR are justified [1, 2].

Our results with simultaneous fixation of the acetabular frac-
ture with acute THR were very satisfactory with excellent and
goodHarris hip scores in all patients at the latest follow up. Two
patients had heterotopic ossification which did not affect the hip
function and no dislocation or hip instability were reported. The
current technique depends on stable fracture fixation using
plates and screws to provide a solid base and bony stock for
fixation of the cementless acetabular cup together with the use
of the femoral head as a source of an autologous morcellized
and structural autograft. Reinforcement acetabular rings were
not required which simplified the surgical technique. The main
advantages of this approach are the quicker post-operative mo-
bilization and earlier rehabilitation and the avoidance of another
major revision surgery in such elderly patients.

In a study by Mouhsine et al. [21], 18 patients with acetab-
ular fractures with an average age of 76 years were treated
with acute THR and cable fixation. Good outcomes were re-
ported in all patients at a mean follow up of 36 months except
in one who suffered from three episodes of hip dislocation.

On the other hand, Herscovici et al. [22] used formal inter-
nal fixation with acute THR to restore the acetabular bone
stock and decrease bone loss in 22 patients. At an average
29.4 months follow up, all patients had healed fractures with
mean HHS 74. They thought that cable fixation would not
give enough stability for the acetabular component in
osteopenic bone. They used both cemented and cementless
acetabular components, however, they recommended the use
of cementless press-fit components augmented by autologous
graft from the femoral head and the use of reconstruction cup
if necessary. Four patients had revisions of both components,
two patients for osteolysis and loosening and in the other two
patients due to irreducible hip dislocation with the femoral
head incarcerated in the fracture site.

Burch-Schneider reinforcement ring with autologous bone
graft and THR were used for the acute treatment of acetabular
fracture in two other studies by [23, 24]. Tidermark et al. [23]
reported the use of this technique in 14 elderly patients with an
average age of 73 years and mean follow up of 38 months
(11–84 months). The mean HHS was 85 and four patients had
mild heterotopic ossification. Three patients had dislocation,
two of them had risk factors for dislocation: alcohol abuse and
cognitive dysfunction. The authors cautioned about the use of
this technique in patients with risk factor for dislocation.
Another 15 patients were reported by Enocson et al. [24] with
an average HHS of 87.6 at mean follow up of 48months. Four
patients had heterotopic ossification grades I to III.

Sarkar et al. [6] reported 35 patients who had acute THR of
acetabular fractures with average age of 74 years. The used
conventional plates and screws for internal fixation with either
standard cemented acetabular cup or cementless cup in cases

with adequate fracture reduction. Additional roof reinforce-
ment ring (Mueller or Burch-Schniender rings) or metal mesh
were used as well on the acetabular side in 15 and three pa-
tients respectively. Follow up data were available for 19 pa-
tients at a median follow up of 72 months (14–151 months).
Reported complications were two recurrent dislocations, two
loose cementless cups, one with associated deep infection and
two other infections.

Sermon et al. [13] compared two groups of patients who
had either acute THR for acetabular fractures (average age
78 years) and patients with later THR for failed operative or
non-operative treatment of acetabular fractures (average age
53 years). Revision rate was lower for the acute THR group
(8 % vs 22 % respectively) as well as the rate of development
of heterotopic ossification (28 % versus 41 respectively). The
HHS was slightly better in the later reconstruction group how-
ever this was not statistically significant.

The limitations of our study are first the retrospective na-
ture in which investigators depend on the availability and
accuracy of the medical records. Second, the short term follow
up and the need for longer follow up to assess the survivorship
of those hip arthroplasties. Third, the small number of partic-
ipating patients.

In conclusion, simultaneous ORIF and acute THR is an
appealing option for the treatment of acetabular fractures par-
ticularly in elderly patients with poor bone quality and general
health. It obviates the need for the wait and see approach to
watch for the development of arthritic changes and the need
for another major reconstructive surgery and late arthroplasty
with its difficulties. It also permits early mobilization and
weight bearing which is very essential for elderly patients
and allows for accelerated rehabilitation. Finally, the overall
complication rate is very accepted and we would need studies
with long term follow up to assess the late function of those
replacements.
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