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SUMMARY

Introduction 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 injuries, chest,
abdomen and pelvic ring injuries are most commonly associated injuries.

Objective The purpose of this study was to evaluate the results of open reduction and internal fixation
of acetabular fractures. The open anatomical reduction of the articular surface combined with a rigid
internal fixation and early mobilisation have become the standard treatment of these injuries.
Methods We conducted a retrospective analysis of 22 patients of average age 43.13 years. The patients
were treated by open reduction and internal fixation at the Orthopaedic Clinic of Nis from 2005-2009.
The follow-up was 12 to 60 months, with the average of 21.18 months after surgery.

Results Allinjured patients were operated on between 4 and 11 days (5.7 days on the average). According
to the classification by Judet and Letournel, 15 (68.18%) patients had an elementary acetabular fracture,
whereas 7 (31.82%) patients had associated fracture. A satisfactory postoperative reduction implying
less than 2 mm of displacement was achieved in 19 (86.36%) patients. The radiological status of the hip
joint, determined according to Matta score, was excellent in 15 (68.18%) patients, good in 4 (18.18%)
patients and moderate in 3 (13.63%) patients. According to Merle d’Aubigné Scale, the final functional
results of the treatment of all operated patients were excellentin 12 (54.54%) patients, good in 7 (31.81%)
patients and moderate in 3 (13.63%) patients.

Conclusion Surgical treatment of dislocated acetabular fractures requires an open reduction and a
stable internal fixation. Excellent and good results can be expected only if anatomical reduction and
stable internal fixation are achieved.
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INTRODUCTION

Acetabular fractures are severe injuries, most
frequently caused by a high-energy trauma.
Fractures of the extremities, head injuries,
chest, abdomen and pelvic ring injuries are
the most commonly associated injuries [1-
5]. Judet and Letournel were pioneers in the
surgical treatment of displaced acetabular
fractures [6, 7]. Open anatomical reduction
of the articular surface in displaced acetabular
fractures, rigid internal fixation and early
mobilisation has become a standard treatment
for these injuries [8, 9]. A successful anatomical
reduction of the articular surface of the
acetabulum allows an adequate contact between
the 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 functioning of the hip
joint. In dislocated acetabular fractures, where
anatomical repositioning is not achieved, hip
incongruence occurs, which finally leads to
a fast failing of the femoral head (avascular
necrosis) and to post-traumatic osteoarthritis
[10, 11]. The final functional results are directly
dependent on the success of the anatomical
reduction and fracture fixation [12, 13].

OBJECTIVE

The purpose of this study was to evaluate
the results of open reduction and internal
fixation of acetabular fractures. The open
anatomical reduction of the articular surface
combined with rigid internal fixation and
early mobilisation have become the standard
treatment for these injuries.

METHODS

The paper presents the results of the surgical
treatment of displaced acetabular fractures in
22 patients treated at the Clinic of Orthopaedic
Surgery and Traumatology in Nis. The
fractures were classified according to Judet
and Letournel, and the final functional results
were determined according to the scale of Merle
d’Aubigné [6, 14]. The final radiological results
were determined according to Matta score [13].
The standard procedure of the preoperative
preparation included radiographic diagnostics
and multislice computed tomography (MSCT).
The surgical approach depended on the
type of the fracture. Three approaches were
adopted; the Kocher-Langenbeck approach,
the ilio-inguinal Letorunel approach, or the
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combined approach [15, 16]. All fractures were fixed with
reconstructive plates for the pelvis and the acetabulum
using 3.5 mm screws of various lengths. The follow-up of
the operated patients was 12 to 60 months (21.18 months
on the average) after the operation.

RESULTS

The retrospective study analysed 22 patients with
displaced acetabular fractures. They were operated on at
the Orthopaedic and Traumatology Clinic of Ni$ from
2005 to 2009. This treatment included patients with
isolated acetabular fractures, whereas three patients had
an accompanying pelvis fracture. The average age of the
operated patients was 43.13 (from 19 to 68) years of age. As
regards the gender of the patients, there were 19 (86.36%)
male and three female patients (13.64%). In 16 (72.72%)
patients the fracture was the consequence of a traffic
accident trauma, whereas in six (27.28%) patients the cause
of the fracture was a fall from a height. All patients were
operated on between 4 and 11 days after injury (5.7 days on
the average). Seven (31.8%) patients had a fracture of the
posterior acetabular wall. The classification of fractures by
Judet and Letournel is presented in Figure 1. According to
this classification, 15 (68.18%) patients had an elementary

acetabular fracture, while seven (31.82%) patients had
associated acetabular fracture.

Figures 2, 3, 4 and 5a,b,c show a preoperative X-rays,
MSCT and postoperative X-rays of the patients with
transversal (transtectal) acetabular fractures and the
iliac bone fracture. The Kocher-Langenbeck approach
was used in the surgical treatment of 14 (63.63%)
patients, ilio-lingual approach was used in four (18.18%)
patients, and iliofemoral approach was adopted in two
(9.09%) patients. In two (9.09%) patients, the combined
approach (the anterior and the posterior approach) was
used. A satisfactory fracture reduction was achieved in
19 (86.361%) patients. During follow-up a deep vein
thrombosis occurred in one patient (4.54%). No infections
occurred. Postoperative peroneus nerve palsy occurred
in one (4.54%) patient. As regards later complications,
two (9.09%) patients had heterotopic ossifications, two
(9.09%) had post-traumatic osteoarthritis and one (4.54%)
had avascular necrosis of the femoral head. These patients
underwent hip arthroplasty. The average follow-up of the
patients was 21.18 months (from 12 to 60 months). The
radiological status of the hip joint, according to Matta
score, was excellent in 15 (68.18%), good in four (18.18%)
and moderate in three (13.63%) patients. According to
Merle d’Aubigné Scale, the final functional results were
excellent in 12 (54.54%) operated patients, good in seven
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Figure 1. Distribution of acetabular fractures according to Judet and Letournel
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(31.81%) patients, and moderate in three (13.63%) patients.
There were no bad results.

DISCUSSION

Acetabular fractures are severe injuries and they can be
a complex surgical problem. The greatest contribution
towards a better understanding of acetabular fractures,
their classification, the mechanism of the fracture, and
surgical treatment was given by Judet and Letournel [6,
7]. They clearly defined the indications of the fractures
that should be treated surgically. Acetabular fractures
with a dislocation of bone fragments from 2 to 3 mm (and

Figure 4. Anteroposterior X-ray after open reduction and internal fixation
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Figure 5. Postoperative X-rays, 12 months after open reduction and inter-
nal fixation: a) anteroposterior view; b) oblique iliac view; c) obturator

oblique view
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larger dislocations) require surgical reduction and a stable
internal fixation, which will enable an early mobilisation of
the patient. The selection of the treatment of the acetabular
fracture depends on many factors, such as the patient
factor, the fracture factor and the surgical team factor. The
general medical condition of the patient, and his/her age;
accompanying injuries, polytrauma can also determine the
manner of the treatment. In younger patients with a good
bone structure and overall good health surgical treatment is
an option; it is identically so with dislocated fractures of the
acetabulum, unstable hips and incongruence. Acetabular
fractures can be a serious medical problem; therefore, these
fractures should be dealt with by an experienced team of
surgeons. This specifically applies to complex acetabular
fractures.

The main cause of the acetabular fracture is a traffic
accident trauma. Traffic accidents are causes of acetabular
fractures in 80.5% of fractures, falls from heights are causes
in 10.7% of fractures, and other causes in 8.8% of fractures.
These fractures happen more frequently to young patients,
considerably more to patients of male gender. According to
medical resources, the average age of patients is 38.6+4.6
years, and 69.4% of patients are of male gender [17]. The
average age of patient in our series was 43.13 years, and
there were 86.36% patients of male gender.

The majority of authors use Judet and Letournel
classification of acetabular fractures in their publications.
According to medical resources, fractures of the posterior
wall of the acetabulum are most frequent fractures; they
occur in around 23.6% cases, based on the meta-analysis
of 34 publications, which included 3670 patients [17].
In our series of patients, we had 31.8% fractures of the
posterior wall of the acetabulum. The operation should be
performed in the first week after injury (from 4 to 6 days).
According to 14 publications (1496 patients), the average
time of performing the operation was 8.9+2.9 days [15].
All our patients were operated on between 4 and 11 days
after injury (5.7 days on the average).

The standard procedure of the preoperative evaluation
of the patient includes a clinical examination and
radiographic diagnostics (anteroposterior pelvic view,
45-degree iliac view, 45-degree obturator view according
to Judet), as well as MSCT.

The Kocher-Langenbeck approach is most frequently
used, in 48.7% cases, ilio-inguinal in 21.9%, and the ilio-
femoral in 12.4% cases. In 17% of the patients, other
surgical approaches are used including direct lateral, the
triradiate, extensive and combined approaches [17]. As
regards our series, 63.63% patients were operated on using
the Kocher-Langenbeck approach.

The reduction of the fracture is regarded as satisfactory
if the dislocation is smaller than 2 mm. Anatomical
reduction depends on the type of the fracture and the
interval between the injury and the surgical intervention.
The percentage of the satisfactory reduction in our
series was 86.36%. Mears et al. showed in their study of

424 fractures treated by operation, that simple fractures
were reduced anatomically in 87% of patients, whereas
associated fractures could be reduced anatomically in
only 59% [18]. Resources describe 4.3% thromboembolic
complications and 4.4% local infections [17]. In our series,
we had one (4.54%) patient with a deep vein thrombosis.
No infections occurred. We had one (4.54%) patient who
was diagnosed with peroneus nerve palsy. According to
resources, around 16.4% nerve injuries were recorded,
as well as 8% iatrogenic nerve palsy, most frequently the
sciatic nerve [17]. Post-traumatic and iatrogenic injuries
of the femoral nerve are significantly less frequent [19,
20]. In some series, in acetabular fractures with posterior
hip dislocation, sciatic nerve injuries increased to 40.3%
[21, 22, 23].

Heterotopic ossification (Brooker I-IV) was described
in 25.6% cases; 5.7% were of the third and fourth grades
[17, 24]. There were two (9.09%) patients with heterotopic
ossification.

Two (9.09%) patients had a post-traumatic osteoarthritis
and one (4.54%) patient had avascular necrosis of
the femoral head. No revision surgery in the form of
reosteosynthesis occurred, and three (13.63%) patients
with postraumatic osteoarthritis and avascular necrosis
of the femoral head had hip arthroplasty. Also, around
26.6% of cases of post-traumatic osteoarthritis following
the osteosynthesis of acetabular fractures were described,
as well as 5.6% of cases of avascular necrosis of the femoral
head [17]. The percentage of avascular necrosis of the
femoral head was higher occurring in 9.2% of patients with
a posterior dislocation of the hip [25]. Revision surgery,
reosteosynthesis, was performed in 2.5% of patients, and
total hip arthroplasty was done in 8.5% [17]. The incidence
of post-traumatic osteoarthritis depends on the success
of fracture reduction. When reduction is satisfactory,
the incidence of post-traumatic osteoarthrit is 13.2%. In
cases of unsatisfactory reduction, the incidence is 43.5%
[1, 5, 20, 26]. Also, the final functional results are in
direct correlation with the level of satisfactory reduction.
Excellent and good results are expected in 83- 89% [27].
We had 86.35% of excellent and good results. Other factors
which affect the final functional results are the patient’s
age, osteopenia, comorbidity, obesity and delayed surgical
intervention [3, 12, 18, 28].

CONCLUSION

Surgical treatment of displaced acetabular fractures is an
open reduction and a stable internal fixation which allows
early mobilisation. This type of treatment is a standard
in the management of acetabular fractures. Excellent and
good results are achieved only if anatomical reduction
and stable internal fixation are achieved. There is a direct
correlation between excellent and good results, anatomical
reduction and radiographic results.
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XMpPYpLLKO neyere AUCIOLMpPaHMX Npenoma auetabyayma

Cawa MuneHkoBuh', JopaaH CaBecku?, Mune PageHkoBuh', lopaH Buanh', Hena TpajkoBcka?
'OpTonefcko-TpayMaTonoLKa KnMHuKa, KnnHudkm ueHTap, Huw, Cpbuja;

*TpaymaTonoluKa KnrHuKa, Ckonsbe, MakefoHuja

KPATAK CAAPXA)J

YBog Mpenomu aueTtabynyma cy Telike nospege. Hactajy Haj-
yewhe y caobpahajH1M yaecrma vnv npv nagy ¢ BUCUMHe, OAHO-
CHO MpW AejCTBY CUAE jakor MHTeH3mMTeTa. HacTajy kao n3onosa-
HW AW YAPYXKEHN C NOBPEAOM KapnuLe, raBe, rPyAHOr KOLa,
abpomeHa, ekcTpemuTeTa UK Y CKIOMYy MOAMTPayMe.

LUwm papa Linub nctpaxusama je 61o Aa ce oLeHe pesynTa-
TV NPUMEHe OTBOPEHE peno3uLmje 1 yHyTpaltbe Gukcaym-
je npenoma auetabynyma. OTBopeHa aHaTOMCKa peno3uuuja
3r7106He MOBPLIMHE KOMOUHOBaHa C PUrMAHOM YHYTpaLlHbOM
durKcaumjom 1 paHa Mobunr3aLmja nocTanu cy cTaHaapa y fe-
Yerby OBUX MOBpeAa.

MeTope paga PeTpocneKTMBHOM CTYAMjOM aHanM3mpaHa cy
22 6onecHuKa (MpoceyHe ctapocTy 43,13 rogmHa) Koja cy ne-
YyeHa METOAO0M OTBOPEHE peno3uumje 1 yHyTpallbe GpuKcaLy-
je Ha OpToneAcKo-TPayMaToNOLWKOj KIMHULM KNMHWNYKOT LieH-
Tpa y Huwy y nepropy 2005-2009. roguHe. bonecHnym cy no-
cne onepauuje y npoceky KIMHWYKM npahexn 21,18 meceun
(pacnoH 12-60 meceLin).

Pe3ynrtaTu CBM McnuTaHMLM Cy onepucaHu usmehy yeTBpTor v
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jepaHaecTor gaHa of noBpehuBakba (y MpoceKy OKo LecTor Aa-
Ha). Ha ocHoBy Kngeose (Judet) n JletypHenoge (Letournel) kna-
cndukaumje, koa 15 6onecHrKa (68,18%) ycTaHOBIbEH je enemeH-
TapHY Npenom aleTabynyma, a Kog ceaam ncnmTaHvika (31,82%)
KOMM/IEKCHM Npesiom aueTabynyma. 3afoBosbaBajyha penosuuu-
ja, Koja nogpa3ymeBa Makbe 0f 2 mm fucnoKaLmje, ToCTUrHyTa
je Kon 19 onepucaHnx 6onecHvka (86,36%). PagnonoLuKko cTare
3rnoba Kyka, onpeheHo Ha ocHoBy MatoBor (Matta) ckopa, 6u-
N0 je opnnYHo Kog 15 6onecHuka (68,18%), [obpo Kog yetnpmn
(18,18%), a ymepeHo kog Tpu (13,63%). Kpajriou dyHKLMOHaNHK
pe3ynTaTu fieyerba CBYX ONepUCcaHNX NCMUTaHMKa Ha OCHOBY
ckane no Mepn g'O6urey (Merle d’Aubigné) 6unu cy ognunyHu
Kop 12 6onecHuka (54,54%), pobpu Kog cefam (31,81%), a yme-
penu ko Tpu (13,63%).

3akmbyuak Onepauyja AncnoumpaHux npenoma aletabynyma
noppasymeBa NpUMeHy OTBOPEHE peno3uuije N yHyTpaLltbe
dukcauuje. OgnnuHn 1 fobpy pesynTaTy Neyera NocTuxKy ce
CaMo aKo Cy MOCTUTHyTe aHaTOMCKa peno3uuuja 1 ctabunHa
YHyTpalltba drKcaumja.

KmyuHe peun: npenomy; aLetabynym; XMpypLIKO neyerbe
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