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SUMMARY

Introduction/Objective The objective of the paper is an analysis of clinical outcomes of non-surgical
conservative and operative management of patients with posterior acetabular wall fractures.
Methods We investigated 88 fractures of the acetabular joint, 31 of which were treated surgically and
57 non-surgically. Only screws or reconstruction plates and screws were used for surgical treatment and
traction in patients who underwent nonsurgical treatment. The study period lasted at least three years.
The measures used to assess the outcome of operative, surgical and non-operative, conservative approach
were Merle d’Aubigné modified score, Harris hip score, and Matta'’s radiometric criteria.

Results Matta'’s evaluation criteria showed an excellent score of 40.4% in conservatively treated patients;
19.4% in patients who underwent surgery; a good score of 49.1% in conservatively treated patients; and
48.4% in patients who underwent surgery. Comparation between two patient groups differently treated,
by Merle d’Aubigné tool, showed excellent results for 56.1% conservatively treated patients and 25.8%
in those patients who underwent surgery, and good results in 29.8% conservatively treated patients and
38.7% in patients who underwent surgery. Harris hip score (excellent results were showed in 54.4% for
non-operative-treated patients) also showed statistical significance, p < 0.005.

Conclusion Proper diagnostics and a proper definitive diagnosis can help avoid surgical treatment if the
fracture cannot be treated surgically, making the postoperative period more comfortable for the patient.
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INTRODUCTION

Acetabular fractures have always been difficult
for orthopedic surgeons to treat, as many post-
operative complications may occur. Fractures
of the posterior wall of the acetabulum are the
most common among acetabular fractures and
instability of the hip itself may depend on the
size of a fragment. Standard protocol implies,
after non-operative or operative treatment, im-
mobilization for an average of at least 12 weeks
[1, 2, 3]. In a situation of acetabular fracture
with hip luxation and the absence of luxated
fracture fragments, closed reposition could be
managed, followed by traction during the next
two months for acetabular relief [4]. Operative
treatment includes reposition of the fragments
with osteosynthesis by screws and plate [5, 6].
The most common approach used in operative
treatment is Kocher-Langenbeck approach. Post-
operatively, physical therapy is recommended.
After operative treatment, it is recommended to
avoid the loading of the injured hip at least up to
12 weeks [7]. Varying results by different authors
have been published about the outcomes in the
case of operative treatment. Closed reduction in
short-term anesthesia can be made in the case
of acetabular fracture with dislocation of the
joint, and the absence of displacement of bone

fragments, followed by application of traction
up to two months for acetabular relief [4]. In
the case of operative treatment that includes
repositioning of fragments, their osteosynthesis
with screw or plate with screws, the most com-
monly used is the Kocher-Langenbeck approach.
More papers present operative treatment as
a better solution than the non-operative one
[8-11]. When the remaining intact part of the
acetabulum is sufficient to keep the femoral
head in a normal position with the roof of the
acetabulum, non-operative treatment is indi-
cated. There is no standard protocol regarding
the use of solely screws or screws with plates in
operative treatment [5, 6]. Most of the clinicians
use the Harris hip score (HHS) and the Merle
d’Aubigné and Postel method in the assessments
of functional results [12].

Opverall rise in high-energy trauma has re-
sulted in an increase in acetabular fractures
in Serbia.

The aim of this retrospective study was to
analyze and correlate functional results and
scores of non-operative, conservative manage-
ment of patients with fractures of posterior
acetabular wall with operative management
of fractures of posterior acetabular wall, at the
Orthopaedic Department of the University
Clinical Centre of Serbia.



A retrospective analysis of different treatments of posterior acetabular wall fracture

METHODS

Our investigation included 81 patients with posterior wall
acetabular fractures out of which 31 underwent operative
treatment at the Orthopaedic Department Emergency
Centre, University Clinical Centre of Serbia, Belgrade,
Serbia. Conservative, non-operative management took 57
patients. The study was approved by the Ethics Committee
of the University Clinical Centre of Serbia, Belgrade, Serbia
(approval number 29/V-15).

The inclusion criteria for both groups of this study
were as follows:

1. Injury of the posterior wall of the acetabulum;

2. Follow-up of at least three years;

3. No other surgical interventions on the injured hip.

Exclusion criteria for both examined groups were as
follows:

1. Inadequate patient’s history;

2. Insufficient follow-up period of the patient;

3. Patients who were treated in other hospitals.

The inclusion criteria for operative group of this study
were as follows:

1. Unstable hip joint after repositions;

2. Fragment dislocation bigger than 3 mm;

3. Not a demanding patient, with no high expectations.

All of the patients were evaluated with three-dimensional
computed tomography (CT) besides conventional, golden
standard, X-ray examination, in order to define the type
of fracture, bone fragment size, fragment quantity, and
dislocation severity.

After patients’ physical condition was determined as
stable, those indicated for operative treatment underwent
operative treatment. Closed reduction of the hip disloca-
tion was performed under general anesthesia. Hip was
flexed to 90°, then rotated internally for 20°, and, finally,
maximally adducted in order to establish stability. One of
the indications for surgery was re-dislocated hip fracture
when more than 50°. We used Kocher-Langenbeck ex-
posure with special attention to the sciatic nerve, which
we preserved and protected from possible injuries. There
were two types of fixations that we used. First, we used
multiple screws in the case of comminute fractures, with
a bone fragment large enough to accommodate at least
two screws. In that case, the main fracture was on the
superior-posterior side of the acetabulum. Secondly, we used
reconstruction plating in cases of very severe comminute
fracture, in which case the main fracture was determined
at the middle-inferior side of the acetabulum. The X-ray
established the reposition of the fragments and reduction
after the operative procedure was done. The immobilization
period was four weeks. Partial weight-bearing was sug-
gested afterwards, with a recommendation for a gradual
progression to total-body weight-bearing 12 weeks after
surgery was performed.

Those patients who were not indicated to be treated
operatively stayed at the hospital for a short follow-up
and additional diagnostics. Those who did not have hip
luxation were discharged from the hospital. Traction was
also used as a non-operative treatment.
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Modified Merle d’Aubigné and Postel method, HHS,
and radiological grading criteria by Matta were the tools
that we used to analyze and estimate hip function during
regular medical check-ups. Modified Merle dAubigné and
Postel method include verification of different ranges of
movement manifested and scored as the percentage nor-
mal hip score, measured by evaluating the total range of
the movements (flexion—extension, abduction, adduction,
external rotation, and internal rotation for the injured hip)
in degrees, divided by the total score of the normal, healthy
hip. The overall clinical score is formed as a sum of pain
values, walking, and range of movements. Post-operative
follow-up is very often evaluated by HHS, referring to
greater dysfunction if the score is higher (total score of 70
- poor results, 70-80 — good, moderate results, 90-100 is
an excellent result in postoperative follow-up).

RESULTS

In the group of operatively treated patients, there were
28 male (90.3%) and three female (9.7%) patients. In the
group of non-operatively treated patients, there were 51
male (89.5%) and six female (10.5%) patients.

Core mechanism of the injury was traffic accident and
the percentage was 56.8%. The left hip was injured in 46
patients (52.3%), and associated hip luxation was present
in 77 patients (87.5%). There was also associated injury to
another system observed. Conjoint injuries were present in
two cases (2.3%), who had sciatic injury, eight (9.1%) had
head injury, and seven (8%) had chest injury. Fragment
displacement of less than 3 mm, which was evaluated by
preoperative CT, was seen in 51.1% of patients, and more
than 3 mm in 48.9% of patients. Fractures were fixed with
screws alone in 21 patients (23.9%), and with screws and
plates in 10 patients (11.4%) (Table 1).

Table 1. Comparing the type of treatment with other parameters

Type of treatment vs. p

Sex 0.900
Injury 0.037
Hip 0.422
Conjoint with hip luxation 0.001
Other conjoint 0.503
Type of injury 0.125
Early complications 0.213
CT/RTG post-operative evaluation 0.000
Late complications 0.096
Ossification 0.008
Traction 0.967
Matti 0.049
Merle d’Aubigné - Postel score 0.023
Harris hip score 0.030

Post-operative CT showed anatomical reposition in 48
patients (54.5%), fragments luxation less than 3 mm in
34 patients (38.6%), and more than 3 mm in six patients
(6.8%). Avascular necrosis as a post-operative complication
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was observed in four patients (4.5%), and post-traumatic
arthrosis in 84 patients (95.5%). Ossification was found in 54
patients (61.4%). Results of different treatment approaches
were estimated by different specific tools very sensitive to
this orthopedic pathology. If we analyze Merle dAubigné
values, the percentage results were 45.5% (excellent), 33%
(good), 11.4% (fair), and 10.2% (poor). Observing and
estimating HHS, the results were 44.3% (excellent), 34.1%
(good), 11.4% (fair), and 10.2% (poor). The Matta grading
scale percentage of excellent, good, fair, and poor was 33%,
48.9%, 9.1%, and 9.1%, respectively (Table 2).

Table 2. Level of efficiency of different treatments used by three scales

Type of treatment | Good % | Poor% | Total % T;_ScaTS:
Operatively 67.7 223 100 Matta2
Non-operatively 89.5 10.5 100 0.012
Operatively 64.5 355 100 Merle2
Non-operatively 86 14 100 0.019
Operatively 64.5 355 100 Harris2
Non-operatively 86 14 100 0.019

On comparing the methods of treatment of the opera-
tive and the non-operative groups of patients, we found
statistical significance of p = 0.037.

Statistical significance was shown when a comparison
was made between the operative and the non-operative
groups of patients in relation to the methods of treatment
and conjointment with the hip luxation (p = 0.001) (Table 2).

Statistical significance was also shown when using
Pearson’s x*-compared methods of treatment and level of
ossification (p = 0.008).

Our results showed excellent scores of 40.4% in the group
of conservatively treated, non-operative patients, and 19.4%
in the group of patients who were treated operatively, refer-
ring to Matta values analysis. Good results were estimated
at 49.1% for the conservatively managed group of patients
and at 48.4% for the patients who underwent surgery. In
analysis of modified Merle d’Aubigné scores, statistical
parameters that manifested significance (p < 0.005) were
excellent results in 56.1% of the conservatively treated and in
25.8% of those who underwent surgery. We found statistical
significance in results of HHS; there were excellent results
of 54.4% for non-operatively treated patients. Pearson’s x>
showed statistical significance for the association methods
of treatment and Matta radiographic grading (p = 0.012).

Table 3. Receiver operating characteristic curve results for the duration
of not supporting the injured leg after the surgery

Test result variable(s) | Duration of not supporting

Asymptotic 95% P/N ratio
Asymptotic confidence interval
Area i
sig. Cut-off
Lower bound | Upper bound .
point

0.767 0.000 0.662 0.872 63 days

Using the receiver operating characteristic (ROC) curve,
we found high statistical significance for the duration of
not supporting the injured leg after the surgery (p = 0.000).
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Figure 1. Sensitivity and specificity for the treatment and duration
of support

The cut-off point was 63 days given by the P/N ratio (Table
3) and area under the ROC curve is 0.767 (95% confidence
interval: 0.662, 0.872).

High sensitivity and specificity were shown using the
ROC curve for the treatment and duration of support to
the injured leg after the surgery (Figure 1).

DISCUSSION

Acetabular fractures present a complex situation in which
operative treatment is recommended unless the medical
indication for nonoperative, conservative treatment is met
and if it is not, the final decision depends on the patients’
comorbidities and their expectations after treatment. There
is also one more variable in this equation related to medical
technical support and the surgeon’s experience according
to which the decision is going to be made. In each way
chosen, the treatment should be based on early mobilization
in order to avoid postoperative complications. Acetabu-
lar fractures generally remain an enigma for orthopedic
surgeons, especially for those coming from developing
countries. The posterior wall of the acetabulum presents
very specific anatomical substrate and its fractures and clas-
sification can be very difficult to observe, partially due to
poor technical support [13]. Previous investigations showed
that even when a satisfying management of the posterior
acetabular wall fractures was performed, not all of them
presented efficient clinical and functional result [13, 14].
The emphasis of this result was osteonecrosis manifestation
and difficulties in managing the reconstruction of heavy
comminated fractures [14, 15, 16]. Our research focused
on the analysis of conservative-treatment results and cor-
relate them to operative-treatment results. According to our
results analysis, in the case of Matta radiographic grading,
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we had 81.9% good-to-excellent clinical result when the
patients were conservatively treated, in the case of HHS we
had 78.4%, and in the case of Merle dAubigné we had 75.5%
good-to-excellent clinical results [17]. Results of clinical
investigation performed by Matta et al. [18] showed poor
results, and only 15 patients had good-to-excellent results.
Possible causes were irregular congruence of articulation
surfaces, patient’s age and injury to the femoral neurovas-
cular bundle. Previous studies suggest that postoperative
outcomes were better in younger- than in older-age patients,
as they had greater percentage of postoperative complica-
tions and therefore physical therapy went poorly. Moreover,
adjacent conditions such as obesity, diabetes, and heart
disease present important risk factors that may predispose
the direction of postoperative follow-up. Present adjacent
arthritis presents a condition which leads to non-satisfying
overall functional results if the operative technique includes
internal fixation. The mental status of the patient is of
great importance as it may impact the determination to
be activated physically and a will to overcome bad painful
periods of the postoperative period.

The follow-up period was not less than three years and
included contacts with the patients through regular medi-
cal controls and check-ups. Patients followed for less than
three years with a poor clinical result were not excluded
from the study.

As previously mentioned, there are many factors that
make a great impact on treatment plan of posterior wall ac-
etabular fractures, such as medical equipment and technical
support, which is always lacking, especially in developing
countries. We might consider the above mentioned as a
limitation of our study. Anatomical reposition can be a
very demanding and important predicting factor related
to postoperative outcomes. Previous experimental studies
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PeTpocneKTMBHA aHaNM3a Pa3NMYUTUX HAYUHA Nleyetba Npesoma 3aatber 3uaa

auerabynyma

bpaHuncnas Crapuesuh', CredaH Kopuua', 3opaH Papojuunh?, Urop Hopuh®, Mapko Kagwja', AHa Ctapuesnh?
'YHuBep3utet y beorpagy, MeanumHckn dakynteT, YHNBEp3UTETCKI KNHUYKM LieHTap Cpbuje, KnuHuKa 3a optoneacky Xvpyprujy v

Tpaymatonorujy, beorpag, Cpbuja;

2YHneepautet y beorpagy, OakynTeT opraHn3aLnoHux Hayka, beorpag, Cpbuja;
YHusep3utet y beorpaay, MeanunHcki Gakyntet, YHUBEP3UTETCKM KNMHWMYKK LieHTap Cpbuje, KnuHinka 3a Heypoxupyprujy, Onerberse

paguonoruje, beorpag, Cpbuja;

*YHuBep3uTteT y beorpagy, MeguumHckm dpakyntet, IHCTUTYT 3a aHaTomujy, beorpag, Cpbuja

CAXETAK

Yeoa/Lusm Linb paga je npoueHa ncxopa HeonepatnBHO U
ornepaTrBHO fleYeHnx 6oNnecHNKa ca MPenoMIMa 3afHer 3uaa
auetabynyma.

Mertoge MpoLereHo je yKynHo 88 npenoma aLeTabynyma, 31
onepaTuBHO 1 57 HeoNepaTNBHO JIeUeHUX. Y onepaTuBHOM jle-
yerby KopyLwheHn cy nnm camo WpadoBy NAV PEKOHCTPYKTUBHE
nnoye n wpadosu. Tpakuuja Kao meTofa KopuwheHa je Kog
6051ecHMKa Koju Cy neyeHn HeonepaTreHo. Mepuog npaherba
je 6ro Hajmarbe Tpu rogrHe. IHcTpymeHTr KopuwwheHu 3a npo-
LieHy 1CX0/a OnepaTyBHOT 1 HeonepaTUBHOT Neyetba by cy
mogudrKosaHu ckop Mepn g'O6urse (Merle d’Aubigne), Xapu-
COB CKOP KyKa 1 PaavosIoLLK/ KpUTEPUjyMU 33 OLiebMBatbe
no Matu (Matta).

Pesyntatn Vimanu cMo CTaTUCTUYKY 3HayajHOCT p < 0,005 1
oannyHe pesyntate ca 40,4% y HeonepaTnBHOj rpynu 1 19,4%
y onepaTtuBHoj rpynu 6onecHnka kopuctehn Mata eBanyauujy;

DOI: https://doi.org/10.2298/SARH221214039S

[obpe pesyntate ca 49,1% 3a HeonepaTtuBHy rpyny n 48,4%
3a onepatuBHy rpyny. Momohy MoandrKoBaHOr MHCTPYMEHTa
Mepn [I'o6butbe nopehetbe fiBe rpyne, HeonepaTyBHE 1 one-
paTMBHe, NOKas3aso je ognnyHe pesynrarte: 56,1% 3a Heone-
paTUBHO neyeHe 6onecHuKe 1 25,8% 3a onepaTrBHO JleYeHe
6onecHvike. [lobpw pesyntatu cy 6unu Kog 29,8% HeonepaTts-
HUX 1 Kop 38,7% onepaTMBHO NeyeHux bonecHrKa. Kaga cvo
MoBe3au HeonepaTyBHE 1 onepaTrBHE BoNecHKe, NPOHaLLN
CMO CTaTUCTMYKY 3HayajHocT p < 0,005 y cnyuajy Xapucosor
CKOpa KyKa; OANMYHN pe3ynTaTu cy 6munu kog 54,4% Heonepa-
TVBHO NleyeHnx 6onecHumKa.

3ak/byuak AfeKBaTHY AMjarHOCTVKY M TaUHy KOHauHy Auja-
rHO3y Tpeba NoCcTaBUTU Ha HauVH a ce n3berHe onepaTmBHO
neyerbe YKONMNKO Ce MPesioM MOXe NIeUnTV HeonepaTuBHO.

KJ'by'-lHe peun: aueTa6ynyM; npenom; HeonepaTnBHO Nleverbe;
onepatnBHO nevyeme
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