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Abstract

Background Bilateral acetabular fracture is a very rare presentation among the trauma patients, as the pattern

and the degree of the forces required to fracture both acetabula is very unique. The primary purpose of this study

is to report a series of adult patients presenting with post-traumatic bilateral acetabular fracture without any history
of pathological or metabolic bone disease.

Patients and methods In this retrospective study, 18 cases of traumatic bilateral acetabular fracture were included.
There was predominance of both column (four patients on left and six on right) followed by anterior column

(two patients left and four on right) and posterior wall (three patients left and right). They were treated surgically
through open reduction and internal fixation. All cases were followed up for at least 13 months. Matta’s criteria were
used for radiological evaluation on plain radiographs. Functional outcome was evaluated using the Merle d’/Aubigne
and postel score at final follow-up.

Results No patients were lost during the follow-up period; there was one case of surgical site infection. There were
three cases of postoperative osteoarthritis, one case of heterotrophic ossification, one case of persistent sciatic nerve
palsy and one case of lateral femoral cutaneous nerve palsy. The radiological evaluation according to Matta’s criteria
revealed anatomic reduction in 12 patients, imperfect reduction in three patients while other three patients had
poor reduction. According to modified Merle d’Aubigne and Postel score, 10 cases were rated as excellent, five cases
as good and three cases presented fair (one case) to poor (two cases) results.

Conclusion We report an unusual case series of bilateral acetabular fracture successfully managed surgically
with good clinical outcome. With the increasing incidence of route traffic accidents, such cases would probably be
recurrent in the upcoming years.

Keywords Bilateral acetabular fracture, Healthy adults, High energy trauma, Road traffic accidents, Open reduction
and internal fixation, Fracture fixation
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Introduction

Injuries to the acetabula characterized by Bilateral frac-
ture of both acetabula resulting from high energy trauma
has already been reported in the literature following traf-
fic accidents in adult population [1]; however these com-
plex injuries remain extremely uncommon in trauma
patients [2]. Several previous scholars have reported
similar injuries occurring in seizure patients as a result
of seizure crisis [3—7]; there were few cases reported fol-
lowing low energy trauma in elderly patients with history
acetabular insufficiency [8, 9] These special types of frac-
tures are extremely complex and the relevant manage-
ment algorithm are extremely challenging among trauma
surgeons [10]; most trauma surgeons have less experi-
ence in these injuries, as a results most patients may
not appropriate medical and surgical care; additionally,
as it can be associated to hip dislocation and/or other
vital organs injury even death if excessive blood loss is
involved [1, 11], these patients usually require multidisci-
plinary medical care. To the best of our knowledge, there
are no previous important literatures reporting traumatic
bilateral acetabular fracture in a patient series. There-
fore, the primary aim of this study was to report a series
of adult patients presenting with post-traumatic bilateral
acetabular fracture without any history of pathological or
metabolic bone disease.

Patients and methods
This monocentric retrospective study was carried out
in a level one trauma center and considered all patients
treated consecutively from January 2014 to May 2022
admitted to our hospital with a diagnosis of traumatic
bilateral acetabular fracture. Eighteen patients with bilat-
eral acetabular fracture treated surgically were included.
All procedures were done by the same medical team
and coauthors of this study. The inform consent about
the surgical technique and its possible related complica-
tions was signed by the patients. They should be aware
that acetabular fracture patients are exposed to massive
blood loss which can be potentially life-threatening for
the patients. Additionally, they should be informed of
the fact that, as most of them present in the poly-trauma
condition, they are prone major complications such as
wound complications, hemodynamic shock, DVT/PE
and nerve palsies. The study was approved by the local
Ethics Committee of our institution.

Inclusion criteria

We included all patients with all types of Judet-Letour-
nel acetabular fracture requiring internal fixation and all
patients who were managed surgically.
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Exclusion criteria

1) Patients with bone metabolic disorder (pathological
fracture).

2) Patients managed conservatively.

3) Patients with less than 1 year follow-up.

Methods

All patients were admitted at the emergency department.
The advanced trauma life support guidelines were fol-
lowed in the resuscitation protocol. Once the patients
were hemodynamically stable, routine plain radiographs
of the pelvis (anteroposterior view, obturator view, iliac
view inlet view and outlet view) and 3D CT scan were
performed. If on plain radiograph, acetabular fracture
was diagnosed with posterior wall combined with fem-
oral head posterior dislocation, closed reduction was
done under anesthesia and skeletal traction was applied
thereafter.

Surgical techniques

In the combined S+IF approach, our patients were
placed in supine position. After preliminary skin prepa-
ration and aseptic protocols; the Stoppa incision started
at two finger-breadths (1-2 cm) above the pubic symphy-
sis. The incision continued deep to the rectus abdominis
which was retracted, the urinary bladder protected with
gauze; the exposure continued deeply with lateral retrac-
tion of neurovascular bundle, an attention should be
paid on the corona mortis, which is immediately ligated
if encountered. The true pelvis rim along with the quad-
rilateral plate as well as the posterior column is usually
exposed from front to back after dissection of ilio-pubic
and obturator fascia.

The IF incision started at half distance of the iliac crest
to the ASIS, identification and isolation of the lateral
femoral cutaneous nerve; followed by a blunt separation
of the iliac and iliopsoas muscles, exploration, release and
protection of the femoral vessels. The reduction strat-
egy includes the combination of ball-spike pusher, used
to provide an outwards pressure forces on the displaced
fragment, supported by the Hohmann lever inserted into
the greater sciatic notch to support the posterior column,
all assisted by the traction of the ipsilateral limb to ease
the reduction. In case of central dislocation, the use of
Shantz nail is usually required to pull the femoral head
laterally in order to ease the reduction.

When the K-L approach needs to be added, the patient
has to be placed in prone position. Postero-laterally, a
15-20cmK-L incision is applied; followed by a blunt
separation of the gluteal muscles, exploration and release
the sciatic nerve in case of any local compression. In this
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approach, the reduction technique consists of the use of
ball-spiked pusher to apply an inward pressure on the
fractured part of the posterior wall. Because most frac-
tures involving the posterior wall often present with pos-
terior dislocation of the affected hip joint, a traction on
the affected leg simultaneously with flexion and exten-
sion of the knee and hip respectively is usually needed
during the operation to facilitate the reduction process.

Irrespective  of the aforementioned operative
approaches used, in all cases, the fixation steps consist
of temporary fixation, intraoperative C-arm fluoroscopy
to appreciate the quality of the reduction; finally, a pre-
bent plate and screws can be used to permanently fix the
fracture.

Perioperative management

Routinely, Patients received second-generation cepha-
losporin 30 min preoperatively and 24h postoperatively
to prevent infection. All patients received 1-2g of intra-
venous tranexamic acid prior the incision; the dose was
repeated 3hrs after the after the incision and Q6h for
24hrs following the procedure. Patients with patients
with concomitant limb fracture were planned for staged
surgeries in respect to their physiological conditions.
Postoperatively, patients were allowed to undergo iso-
metric contraction exercises of the quadriceps of the fem-
oris and active and passive flexion and extension training
of the ankle joint to reduce oedema of the lower extremi-
ties. Low-molecular weight heparin (0.2-0.4ml, accord-
ing to the weight of patients) was routinely injected until
discharge to prevent deep vein thrombosis. Oral rivar-
oxaban and loxoprofen sodium tablets were prescribed
at 10mg/day and 180 mg/day (three times a day) respec-
tively for 3weeks after discharge to prevent thrombosis
and pain in a later stage. All patients were recommended
75-150 mg indomethacin three times a day to prevent the
postoperative heterotrophic ossification. Partial weight-
bearing and full weight-bearing exercises were gradually
increased according to the rate of fracture healing on
X-ray radiography. All patients were required to return
to the outpatient clinic for follow-up at one, three, six,
nine, and 12 months postoperatively and then once every
6 months thereafter.

Outcome measurement

All clinical data for operative time, surgical blood
loss, length of stay, postoperative complications; the
estimated blood loss was evaluated using the standard
clinical method where blood loss was taken as the
volume recovered in drains plus the intraoperative
blood loss. The total unit of allogeneic blood transfused
was calculated from the resuscitation period at the
emergency department (if any) to the patient’s discharge.
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Matta’s criteria of reduction to assess the accuracy of
reduction and the presence of residual displacement
on plain radiographs. It was graded as anatomic (when
there was presence of 0-1lmm fracture gap), imperfect
(2-3mm fracture gap), and poor (if presence of > 3 mm
fracture gap) according to the scoring system published
by Matta [12]. Clinical outcomes were measured using
the Matta modification of the Merle d’Aubigne score
and the reports were expressed as Excellent, good or
poor [13]. Early postoperative complications such as
infection, neurovascular injuries, and hematoma were
also recorded. The imaging assessment for postoperative
osteoarthritis was evaluated following the Kellgren-
Lawrence [14] Radiological assessment criteria of
osteoarthritis. The Fig. 1 illustrates a typical case of
bilateral acetabular fracture patient managed operatively.

Statistical analysis

In this study, all statistical analyses were conducted using
SPSS 26.0 (SPSS, IBM, USA); descriptive statistic was
chosen as method of analysis, continuous variable were
expressed as meant+standard variation while numbers
were described as percentage.

Results

The patient was male in 11 cases, while seven patients
were female. The mean age was 46+13.7 SD vyears
(ranging from 19 to 69years). Mean follow-up
32.77 £11.21 months (range 13—48 months). The mode of
trauma was route traffic accident (RTA) in 16 cases and
fall from height in two patients. The mean injury severity
score (ISS) was 26.61 +8.41 (range 12—41). On both side,
there was predominance of both column (four patients
on left and six on right) followed by anterior column (two
patients left and three on right) and posterior wall (three
patients left and right). All patients were operated within
the 15days (mean 9.27 +3.17); the mean hospital length
of stay (LOS) was 28.33 £13.6days. Radiographic evalu-
ation according to Matta’s criteria revealed anatomic
reduction achieved in 13 cases while there was imperfect
to poor reduction in five cases (three imperfect and two
poor).

According to the modified Merle d’Aubigne score, 10
cases were rated as excellent, six cases as good and three
cases presented fair (one) to poor (one) result. There was
one case of heterotrophic ossification requiring surgi-
cal management in one case (case five), one case of sci-
atic nerve palsy in a patient in whom the primary injury
was associated with sciatic nerve entrapment and con-
tusion which required intraoperative exploration and
nerve release; the unique case of lateral femoral cutane-
ous nerve palsy was found in one patient and was termed
as iatrogenic; during the hospitalization period, six cases
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Fig. 1 A 53years-old male patient who sustained a bilateral acetabular fracture (Letournel-Judet transverse type) following route traffic accident:
(a) preoperative plain radiograph anteroposterior view; (b) and (c) preoperative radiograph showing left and right acetabulum fracture; (d)
3D Ct scan image posterior view showing posterior displacement; (e) 3D Ct scan image anterior view showing evidence of both acetabula
fracture, preoperative 3D Ct scan image showing Tile C type Pelvic fracture with bilateral sacroiliac joint dislocation (f) and (g), sacral fracture); (h)
postoperative plain radiograph anteroposterior view

of pneumonia was diagnosed with one case of acute
respiratory response syndrome (ARDS), in late follow-
up, 3/18(16.66%) were found with radiological signs of
osteoarthritis (using Kellgren-Lawrence criteria); mean-
while only one out of three expressed typical symptoms
of osteoarthritis and was classified as grade IV according
to Kellgren-Lawrence classification system. Addition-
ally, one patient presented with persistent lateral femoral
cutaneous nerve palsy (Table 1).

The mean operation time of 188.94+38.74min and
the mean total estimated blood loss (intraoperative
and drainage blood) was 751.88+58.33mL (range 630-
850mL) and the mean allogeneic unit of blood transfused
was 3.88 + 1.27 units (range 2—6 units) (Table 2).

All our patients presented some additional injuries
related to the nature of the injuries. There were 10 inju-
ries of trauma to the head and neck region distributed as
traumatic brain injury (TBI) in six patients, maxillofa-
cial trauma in three cases and eye trauma in one case; 12
conditions of chest trauma(among which four cases had
ribs fracture and eight cases had simple lung contusion).
There were five conditions of abdominal trauma, one case
of visceral organ ruptures and four cases of simple organ
contusion. We had three patients with lumbar vertebral
body fractures (in two cases, the mechanism of injury
was fall from height). In all cases, there were involvement
pelvic ring fractures, 15 patients presented additional

lower limb fractures and eight cases of fractures in the
upper limb (Table 3).

The laboratory screening of D-Dimer regularly yielded
a decreased level from the admission to the operation
day and even postoperatively however, the values
remained above the normal limit (<0.55mg/L FEU).
The hemoglobin and hematocrit level in our patients is
generally relatively low around the perioperative time,
indicating the need of blood group and rhesus matching
for any eventual need of blood transfusion. Cell saver
machine was used intraoperatively in all our patients.

(Fig. 2).

Discussion

Bilateral acetabular fracture is a very rare presentation
among the trauma patients, with the nature of the
forces required to fracture both acetabula being very
unique [2]. Previous scholars have reported such cases
in patients secondary to seizure crisis, pregnant woman
with osteoporosis condition and elderly individual
with low bone density [1, 3-5, 7-9, 15-17]. Few cases
including patients with previous underlying medical
condition such as renal insufficiency, history of steroid
and radiotherapy were also encountered within the
literature [3, 8]. Although most studies described fracture
of both acetabula, mostly during seizure crisis, and after
low energy trauma in elderly with history of osteoporosis,
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Table 2 patients'intraoperative data

Variables Values
Operation duration (minutes) 188.94+38.74
EBL(mL) 751.88+£5833mL
Total unit of blood transfused (units) 388+1.27

EBL =estimated blood loss.

Table 3 Regional distribution of concomitants lesions

Regions Numbers of  Clinical lesions
lesions
Head and neck 10 Traumatic brain injury 6
Maxillo-facial trauma 3
Ocular trauma 1
Chest 12 Ribs fracture 4
Lung contusions 8
Abdomen 5 Visceral organ rupture 1
Visceral organ contusion 4
spine 3 Vertebral body fracture 3
pelvis 21 Pelvic ring fracture 18
Pelvic organ lesions 3
Upper limb 9 fractures 8
Soft tissue contusion 1
Lower limb 17 Fractures 15
Soft tissue contusion 2

one case have similarly been reported after low-energy
trauma in a younger (15-year-old) male patient; with
the immaturity of bones being incriminated as the most
important underlying risk factor [18]. In this study, we
are reporting a case series of bilateral acetabular fracture
in young healthy individuals secondary to high energy
trauma, without history of underlying comorbidity such
as bone degenerative disease, history of antiepileptic,
corticosteroid or any other medications.

The challenges found in bilateral acetabular fracture
reside in both their clinical presentation and the com-
plexity of their management; because of the vulner-
ability of the bowel or urogenital systems, there is an
increased risk of contamination surgical site infection
and sepsis [19]. Such patients often present with impor-
tant comorbidities such as traumatic brain injury (TBI),
rib fractures, lung contusions, and mesenteric irritation
with respiratory distress and infection [20]. In the cur-
rent study, six cases (among which five were all admitted
in ICU with endotracheal intubation) were complicated
by pneumonia; patients with chest trauma were all diag-
nosed with pleural effusion on CT scan, however, only
one patient required drainage by pleural tap.
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The study observed one cases of wound complication
(wound infection) in a young adult obese patient
(BMI=33) with unknown exact underlying cause,
however, bedside debridement, antibiotic therapy and
frequent wound dressing lead to healing without further
complications.

Additionally, all patients presented at least one or two
concomitants injuries: TBI, chest trauma (lung contusion
and ribs fractures), internal organ injury or appendicular
skeleton fracture; moreover, two patients presented clini-
cally with sciatic nerve injury symptoms, nevertheless,
the intraoperative exploration and release of sciatic nerve
compression, followed with postoperative oral meco-
balamin 500 mcg TID for three to 4 weeks, completely
resolved symptoms in one patient while minor residual
symptoms remained persistent in the second patient
(patient number seven, Table 1).

In Most cases of acetabular fracture following high-
velocity trauma, posterior hip dislocation is usually
simultaneously described especially when posterior
wall/column of acetabulum is involved; these require
emergency reduction [21]. In the current study, there
was posterior hip subluxation in four patients with sciatic
nerve entrapment in two cases. The cases of sciatic nerve
entrapment were released intra-operatively. According
to the literature, sciatic nerve palsy is a common
complication following acetabular fracture, particularly
posterior wall fracture or when the fracture is associated
to hip dislocation [22]. In our clinical experience, almost
all acetabular fractures involving the posterior wall or
posterior column are accompanied with posterior hip
dislocation sometimes requiring emergency manual or
surgical reduction; additionally these patients usually
present symptoms of sciatic nerve contusion injury. The
intraoperative exploration/ release accompanied with
postoperative oral mecobalamin are usually conducive
to good results and patients often recover from their
symptoms without sequel.

The management algorithm of patients with fracture
of both acetabula is still controversial among special-
ists; some authors have reported good clinical outcome
with conservative management [3, 5]; while others have
recorded cementless THA as management plan [6, 7, 9,
15, 16]; in contrast, other scholars have regarded ORIF as
the gold standard approach [8, 15]. However percutane-
ous fixation has also been been suggested, but this can
only be applied in cases with non-displaced or fairly dis-
placed fracture [23]. In our study, we considered surgical
management (ORIF) in all our patients. The approaches
included the modified Stoppa aiming to get access to
both sides and fix the inner wall of each acetabulum,
combining with bilateral iliac fossa approaches, princi-
pally to address the roof of the acetabulum and the iliac
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Fig. 2 Perioperative blood laboratory investigation: A = perioperative D-Dimer; B = perioperative hemoglobin; C =perioperative hematocrit;
(T1=admission day; T2= 1 day pre-operation; T3 =first day post-operation)
crest fracture; additionally, a posterior K-L approach was  reconstruction regardless the operative approach

considered if posterior wall was involved.

In terms of operation steps, it is recommended to start
reduction from the periphery to the center of the acetab-
ulum, the larger fracture portion being addressed before
attempting to reduce the smaller in other to achieve
adequate fracture reduction and perfect articular surface
reconstruction. However, given the complexity of the
fracture, the choice of the above steps were often influ-
enced by the degree of fracture displacement and the hip
joint subluxation limiting the reduction; therefore, we
usually prefer to start by addressing the hip subluxation,
following with the reduction of displaced fractured frag-
ments and finally we proceed a definitive and stable fixa-
tion with plate and screw.

In late follow-up, 16.66% of patients presented with
osteoarthritis, diagnosed on plain radiographic image,
moreover, the analysis of the postoperative radiographs
revealed that all three patients had poor fracture
reduction according to Matta’s criteria; we came to an
agreement that this mal-reduction could be the primary
cause of the osteoarthritis cases found. According to
some previous authors, posttraumatic arthritis (PTA)
is a potential chronic complication after acetabular

(either ORIF or THA), and cannot only be related to
postoperative joint incongruity, but also the damage to
the articular cartilage caused by trauma itself; therefore,
achieving perfect anatomical reduction is the most
important factor to predict good functional outcome
[24]. Several authors supported that, early surgical
procedure, ideally within 7 days (or in less than 2 weeks)
when ORIF is considered and good anatomical reduction
of the articular surface are cornerstone for prevention of
PTA [25].

However, because respecting the required timing of
the operation in patients with acetabular fracture is
quite challenging due to the poly-trauma state in which
they usually arrive (ISS>16), they often require a cer-
tain resuscitation protocol and stabilization to fulfill the
biological and physiological conditions for operations;
additionally, most of these patients (as in our study 6/18)
may require admission in ICU for active resuscitation;
these patients, usually under respiratory support, develop
pneumonia which in contribution with all the above
mentioned factors can further delay their operation.

The current study reported one case of postopera-
tive heterotrophic ossification, in a patient 15 months
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following operative fixation. Heterotrophic ossifica-
tion has long been discussed as related to posterior
Kocher-Langenbeck approach to acetabulum [26-28].
The available literature proved the efficacy of prophy-
lactic use of nonsteroidal anti-inflammatory drug indo-
methacin at a dosage of 75 mg Q12h or 25 mg Q8h and
radiotherapy in decreasing the risk of postoperative
heterotrophic ossification [28-30]. It is our routine to
prescribe indomethacin to all our pelvic and acetabu-
lar fracture patients regardless the operative approach
used during the internal fixation. In patients with trau-
matic brain injury there is 10 to 53% risk of developing
heterotrophic ossification in major joints in the body;
in these patients, the literature support the use of bis-
phosphonate rather than Indomethacin [29]. The case
of heterotrophic ossification described in this study
had concomitant TBI and was prescribed indomethacin
instead of bisphosphonate, it is therefore unclear if this
condition was related to the initial injury, the operative
approach or the prevention protocol used.

In the current series, there was a persistence of lat-
eral femoral cutaneous nerve palsy (due to iatrogenic
lesion) in one of our patient. According to the litera-
ture, there is high vulnerability of lateral femoral cuta-
neous nerve due to its anatomical variations exposing
it to intraoperative iatrogenic injuries [28, 31]. A blunt
dissection of soft tissue over the iliac crest periosteum
during the incision may help to identify the lateral fem-
oral cutaneous nerve however regardless its location
and course and significantly reduce the risk of its iatro-
genic of injury.

Bleeding is considered as one of the important fac-
tors which characterizes pelvic and acetabulum frac-
tures; According to the literature, the estimated blood
loss due to the initial injury and the operative procedure
are considered to be as high as 1232-2818 mL [32]. To
minimize the risk of excessive bleeding, we routinely
used perioperative administration of tranexamic acid
(TXA). In this study, the estimated total blood loss was
751.88+£58.33mL (ranging from 630 to 850mlL). This
result was consistent with other previous studies on the
efficiency of intravenous TXA in reducing blood loss in
pelvic and acetabular fracture patients [33].

Patients with an ISS of >16 have an increased risk fac-
tor of deep vein thrombosis (DVT), which risk is sig-
nificantly increased when lower extremity fracture is
involved [34]. In the current study, the mean ISS was 26
on admission, and an elevated D-dimer (mean=12.64 on
admission) exposed to a risk of DVT, indicating a need of
chemotherapeutic anticoagulant prophylaxis.

Additionally in relation to the elevated ISS, it is an indi-
cator of the severity of the injury and can be an influenc-
ing factor increasing the hospital length of stay. In our
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study, our data demonstrated that patients with elevated
ISS had longer hospital LOS. Overall the mean hospital
length of stay (LOS) was 28.33+13.6days in our series;
this considered to be relatively long and regarded as an
indicator of the severity of the initial trauma.

One of the limitations in this study is the lack of con-
sistent studies available in literature to compare with our
findings; secondly, the retrospective nature of the study
makes it susceptible to biased; and finally, the limited
numbers of patients enrolled in the study could not allow
us to draw some strong conclusions with our findings.

Conclusion

In conclusion, we report an unusual case series of bilat-
eral acetabular fracture in healthy adult patients success-
fully managed with ORIF. To our knowledge, this is one
of the rare case series of bilateral acetabular fracture due
to high-energy trauma ever reported in the literature and
constitute the main strength of this study. However, with
the increasing incidence of RTAs, such cases would prob-
ably be recurrent in the upcoming years.
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