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Introduction. The purpose of this article was to analyze diverse factors that 
affect the management outcome of the acetabular injury in different groups of 
patients. Methods. The cohort of 103 patients suffering the acetabular fracture 

was analysed in a retrospective case-control study. The case group was comprised 
of 21 patients in whom the posterior acetabular wall was fractured and who were 
treated surgically, while the control group was formed from 82 conservatively treated 
patients suffering complex acetabular fracture. The appearance and rate of different 
complications, and the treatment overall length were observed as a measure of out-
come. Results. Lower limbs flebothrombosis and a pulmonary embolism were the 
most often complication in the control group of patients, but were rarely observed 
in surgically treated patients, in whom the management duration was considerably 
shorter. At a 3-year follow-up the acetabular injury management outcome in the case 
group was significantly better, compared to the control group of patients. Conclu-
sion. Surgery may improve the outcome and reduce the rate of complications and 
the length of treatment for the patients suffering the acetabular injury. Key Words: 
Acetabular Injury; Surgery; Management Outcome
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1. INTRODUCTION
The management of pelvic and ace-

tabular fractures requires a particular 
traumatological experience, having al-
ways been challenging for surgeons. In-
sufficient diagnostics of the acetabular 
and hip joint fractures, as well as surgi-
cal management failures, may result in 
grave disablement, especially of middle 
aged patients. However, modern possi-
bilities of the acetabular fractures radi-
ological diagnostics (x-ray tomography, 

multilane and 3D CT, and MRI) have 
greatly improved the quality of surgery 
(1), as well as the overall outcome.

The most frequent type of acetab-
ular fractures is that of the posterior 
wall, followed by that of both columns, 
and the transverse type with the poste-
rior wall involvement (2, 3, 4, 5). At the 
same time, isolated acetabular injury is 
extremely rare (6, 7, 8, 9, 10).

The acetabular fractures with frag-
ment dislocation require a reposition, 

an adequate internal stabilization and 
an early rehabilitation (11). Therefore, 
the aim of a surgery is to realign and 
stabilize the displaced hip joint, permit-
ting the patient to evade traction and 
protracted bed rest. Open reduction 
and internal fixation (ORIF) of the dis-
placed fractures are the surgical choice 
of treatment (2, 4, 5, 8). However, prob-
lems in proper reposition of particular 
fractured bone fragments still exist due 
to specific pelvic bone structure such as 
voluminosity and great spongy mass.

Apart from surgical management 
of pelvic fractures with fragments dis-
location, there are other conservative 
methods of treatment (9). Neverthe-
less, surgical treatment should be pre-
ferred in case of the acetabular fracture 
when the roof arc angle is less than 45 
degrees (10).

It is well known that the acetabular 
injury is usually coupled with a high 
rate of post injury complications (2, 5) 

and that such a lesion is often associ-
ated with injuries of other organs and 
organic systems too.

Consequent to the acetabular pa-
thology and due to limited ambulation 
of the patient, different complications 
such as lower limbs deep veins throm-
bosis (DVT) and pulmonary embolism 
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may arise. Iatrogenic nerve palsies in 
the acetabular fractures are also well 
known complication when surgically 
treated fractures are concerned (2). An 
early physical rehabilitation protocol 
that follows every treatment, should 
also consider the patient’s age, gender 
and activity level.

Taking into account the hip joint 
management outcome, it is also worth 
remembering that fractures are usually 
a consequence of the increased insta-
bility and may appear more frequently 
at the particular pelvic side where neu-
romuscular function is less potent and 
loading force more physically power-
ful (11, 12).

Having in mind all that is mention 
above, we hypothesised that surgery is 
the important factor that may reduce 
the treatment duration and the rate of 
complications in patients suffering the 
acetabular fracture, as well as consider-
ably improve the management outcome 
after such an injury.

2. GOAL
The goal of this paper was to observe 

the influence of surgery onto the man-
agement outcome in different groups 
of patients who sustained the acetab-
ular injury.

3. MeTHODS
A cohort of 103 patients with the 

acetabular fracture who were admitted 
at the Department of Surgery, Clinical 
Hospital Centre in Osijek, Croatia, was 
analyzed in a retrospective study dur-
ing a ten-year period.

The case group was formed of 21 pa-
tients with the acetabular fracture who 
were treated surgically and 82 patients 
who were treated conservatively com-
prised the control group. Both groups 
of patients were followed-up for at least 
a 3-year period when the management 
outcome was examined.

Patients from the case group were 
treated surgically. The type of the ac-
etabular fracture was established ac-
cording to the Letournel-Judet4 clas-
sification, since it is the best method 
to connect the fracture biomechanics 
with pelvis anatomy. Indications for 
the treatment selection were chosen ac-
cording to the decree of intact acetabu-
lar roof, which was assessed by gonio-

metric measuring of its angle at the hip 
joint plain radiographs. The angle of the 
intact acetabular roof that was greater 
than 45 degrees was a criterion for non-
surgical treatment, while all patients in 
whom the dislocation of the acetabular 
roof was less than 45 degrees were se-
lected for surgery using ORIF (10). Sur-
gical indications were also dependant 
on the grade of bone fragments disloca-
tion, as well as pelvic fracture location,4 
where the majority of patients with the 
dorsocranial acetabular fractures were 
selected for surgery, while those with 
the transversal acetabular fractures 
were seldom operated on. The indica-
tions for surgery were only achieved 
when the patient’s general condition 
was stabilized and preoperative diag-
nostics concluded. The sole exception 
of the above protocol was the femoral 
head luxation with or without the ac-
etabular fracture, which was reposi-
tioned immediately upon the hospital 
admission. Surgery was performed us-
ing either an ilio-inguinal or the pos-
terior Kocher-Langenbeck approach, 
meticulously trying to preserve the 
adequate hip joint blood supply and to 
avoid possible sciatic nerve lesion. Fol-
lowing reposition, the fracture stabili-
zation was mainly performed by spongy 
(cancellous) screws and adaptive plates.

In all surgically treated patients 
broad spectrum antibiotic prophylac-
tic therapy was applied postoperatively 
and continued for at least 48 hours, to 
avoid hospital infection with most per-
ilous bacteria such as Staphylococcus 
aureus and epidermidis, Pseudomonas 
aeruginosa, Seratia, Klebsiella and Pro-
teus mirabilis.

Particular attention was paid to 
the prevention of a thromboembolism. 
Antithrombotic prophylaxis included 
low-molecular-weight heparin, given 
prior to and immediately after surgery 
on regular basis and mechanized com-
pression stockings. Kumarin products 
were gradually applied instead of hepa-
rin afterwards. According to our prac-
tice, the appropriate duration of deep 
vein thrombosis (DVT) preventive ther-
apy is up to 2 weeks post-operatively 
(perhaps longer if patient remains im-
mobile). Such a thromboprophylactic 
therapy was aided by an early physical 
rehabilitation.

Standard protocol for 82 patients 
from the control group who were 
treated conservatively was bed rest, 
graded two-way skeletal traction, active 
muscle tonization and weight bearing 
dome. Particularly, the patients with 
isolated, minor bone fragment of the 
dorsocranial acetabular part and pri-
mary hip joint luxation were permitted 
to walk with orthopaedic aids soon af-
ter the luxation reposition. Early grad-
ual loading of the injured limb was also 
allowed in such patients.

To obtain the hip joint functional 
outcome in both groups of patients, 
the hip joint range of motion (ROM) 
was acquired by a clinical examina-
tion using the Harris hip score,13 at a 
3-year follow-up for all the patients. 
The hip range of motion was meas-
ured passively in degrees by a goniom-
eter, having the patient in lying posi-
tion (14). It was recorded only after the 
fracture was healed and rehabilitation 
completed. The motions of anteflexion, 
retroflexion, abduction, adduction, as 
well as inner and outer rotations were 
measured. The hip joint functional out-
come between the groups of surgically 
and conservatively treated patients was 
compared and analyzed.

During the physical examination 
muscle strength, sensibility, reflexes, 
walking pattern and difference in leg 
length were tested and scored into three 
categories: normal (no abnormalities), 
abnormal but not invalidating (only 
slight change in walking pattern with-
out limitations, muscle strength less 
than two muscle groups with 4 out of 
5 or sensibility of minor without loss 
of essential parts) and invalidating (se-
vere change in walking pattern or reg-
ular use of canes/crutches/wheelchair, 
muscle strength two or more muscle 
groups strength 4 or less, loss of pro-
tective sensibility).

The feature of treatment overall 
length was analyzed from the insight in 
medical documentation of both group 
of patients 3 years after the completion 
of treatment.

All the data were statistically ana-
lyzed utilizing MS Excel 6.0 program 
package. A Chi-Square Test (χ2) was 
done to analyze the frequency differ-
ences of the investigated variables be-
tween the groups and within the case 
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group samples. The results were then 
correlated by Fisher Exact Test for in-
dependent samples. The significance 
was set at p<0.001.

4. ReSULTS
Among the cohort of 103 patients 

who suffered the acetabular fracture 79 
were males (76.7%) and 24 were females 
(23.3%). The average age was 43.7 years. 
It was 54.7 years for men and 40.3 years 
for women respectively.

The acetabular fractures were al-
located to simple or complex frac-
tures. According to this, there were 87 
(84.5%) patients with the simple frac-
tures, while 16 (15.5%) patients had the 
complex ones.

Twenty one (20.4%) patients were 
operated on, while 82 (79.6%) were 
treated conservatively. Among 21 surgi-
cally treated patients, 12 (57%) suffered 
the fracture of the acetabular posterior 
wall. The majority of them (18 patients; 
85%) underwent fracture stabilization 
by spongy screws and adaptive plates.

Open fracture of the dorsocranial 
acetabular part accompanied by the 
femoral head luxation, a huge gluteal 
wound and the lower limb neurologi-
cal deficit was recorded in one case only. 
Such a combination of injuries required 
an early surgery and immediate frac-
ture stabilization. The transversal, com-
plex acetabular fracture was recorded in 
34 out of 82 (41.5%) patients who were 
treated conservatively. The majority of 
those patients were treated by skeletal 
traction or by bed rest, while traction 
and plaster immobilization were ap-
plied in only 10 (12%) patients. (Figure 
1.) In all of them an active tonization of 
the hip region surrounding muscles was 
allowed. Those were the patients with 
the acetabular fractures without major 
dislocation in whom the peril of possi-
ble luxation was non existent.

The average duration of treatment 
after surgical stabilization was ap-
proximately 11 months, while it was 
12.4 months for the patients who were 
treated conservatively.

The difference in time needed to 
resume normal daily living activ-
ity between surgically and conserva-
tively treated patients was highly sta-
tistically significant (p<0.001), favour-
ing surgically treated patients who re-
sumed their normal daily activity faster, 
while the recovery period for non-sur-
gical patients was significantly longer. 
(χ2=70.65)

Concerning the complications of 
a surgical treatment, there was only 
one patient (4.8%) in whom a deep vein 
thrombosis was recorded, while no pa-
tients at all suffered a pulmonary embo-
lism. A sciatic nerve lesion was noticed 
in 3 (14.3%) out of 21 patients (Table 1).

Concerning the complications of 
a conservative treatment in the con-
trol group, there were 20 (24.4%) out 
of 82 patients who suffered a deep vein 
thrombosis, while 5 (6.1%) sustained a 
pulmonary embolism, regardless of the 
applied medicament antithrombotic 
prophylaxis (Table 2).

The difference in frequency of a deep 
vein thrombosis between surgically and 
conservatively treated patients was sta-
tistically significant (p<0.001), since 
this complication was more frequently 
found in those patients who were not 
operated on. (χ2=17.64) (Tables 1 and 2).

Comparing the hip joint range of 
motion numerical data, there was no 
significant difference in the range of 
hip joint movement recorded at the fol-
low-ups between two groups of patients 
(anteflexion F=0.531, p>0.1; retroflex-
ion F=0.296, p>0.5; abduction F=0.811, 
p>0.1; adduction F=0.001, p>0.5; inner 
rotation F=0.514, p>0.5; outer rotation 
F=0.031, p>0.5).

5. DISCUSSION
Patient’s age less than 40 years, the 

acetabular simple fracture and absence 
of the femoral head damage are three 
factors found to be the most reliable 
predictors of a successful clinical out-
come for the patients who sustained the 

acetabular fracture (15). Accordingly, 
fractures in elderly patients and those 
with extensive comminution are more 

likely to have a poor clinical result (16).
The majority of the injured (84.5%) 

in our series suffered isolated, simple 
(basic) acetabular fractures only, out of 
which 20% (n=21) were treated surgi-
cally and 80% (n=82) were treated con-
servatively. More than a half of those 
operated on (57%) sustained the ace-
tabular posterior wall fracture. Among 
them, surgical stabilization was mostly 
performed by spongy screws and adap-
tive plates. Yu, et al. (17), have also un-
derlined that open reduction and in-
ternal fixation with interfragmentary 
screws and reconstruction plates is 
the treatment of choice in the acetab-
ular posterior wall and posterior col-
umn fractures.

Operative treatment of most of the 
displaced acetabular fractures could 
be attempted via a single posterior ap-
proach or an ilio-inguinal approach, 
leading from good to excellent results 
in the majority of the cases (18). Those 
approaches are typically used for an in-
ternal fixation of the acetabular fracture 
and do not appear to affect the hip joint 
blood flow, avoiding a subsequent avas-
cular necrosis of the femoral head (19). 
Additionally, preservation of the blood 
supply to the fracture fragments and 
careful placement of the fixation com-
ponents are the most important factors 
for the successful treatment of the ac-
etabular posterior wall fractures (20).

All the fractures in our series were 
operated on either by an ilio-ingunial 
approach or by the posterior Kocher-
Langenbeck approach, meticulously 
trying to preserve the adequate hip joint 
blood supply and the sciatic nerve integ-
rity. Therefore, a transient partial neural 
palsy (nerve concussion) was noticed in 
only 3 cases, while there were no cases 
of the femoral head avascular necrosis 
found in our series (Table 1). Kaempffe, 
et al. (21), reported the complication of 
deep vein thrombosis/pulmonary em-
bolism after an open reduction and in-
ternal fixation of the acetabular frac-
tures in 8% of their cases. The low fre-
quency of a deep vein thrombosis (4.7%) 
was also noticed in our series of surgi-
cally treated patients, while no patients 
at all suffered a pulmonary embolism. 

N %

sciatic nerve lesion 3 14.3
deep vein thrombosis 1 4.8

Table 1. Complications of a surgical treatment in 
the case group (n=21)

N %
deep vein thrombosis 20 24.4
pulmonary embolism 5 6.1
Redislocation 2 2.4

Table 2. Complications of a conservative 
treatment in the control group (n=82)
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(Table 1.) Such a low rate could be ex-
plained by the advantage of an early sur-
gery and an early physical rehabilitation 
protocol, although it has to be under-
lined that the majority of patients in the 
investigated subgroup suffered simple 
acetabular fracture of the posterior wall 
and the posterior column only. A flebo-
thrombosis frequency rate in conserv-
atively treated patients from the case 
group was much higher, (24.4%) prob-
ably due to combined multifragmental 
pelvic fractures and multiple organs 
and organic systems associated inju-
ries that were more commonly observed 
in the patients from this subgroup. A 
prolonged bed rest could be the cause 
of more frequent occurrence of such a 
complication in this subgroup of pa-
tients too. Pulmonary embolism was 
recorded in 6.1% of cases in the same 
subgroup, in spite of ordinary throm-
boprophylaxis and allowed active mus-
cle contractions that were applied reg-
ularly (Table 2.). Considering this, our 
results are in a strong support of the 
advantages of surgery and early phys-
ical rehabilitation in the prevention of 
thromboembolism.

Comparing the complications from 
the groups of patients who were treated 
conservatively or surgically, the follow-
ing facts should be underlined:

Out of 21 surgical patients, the ma-
jority sustained fracture of the poste-
rior acetabular wall. They were mobi-
lized by the help of orthopaedic aids 
soon after the stabilization was per-
formed. That was the reason why the 
percentage of complications like thro-
boemolism in those patients was low. 
In the group of conservatively treated 
patients there were more severe cases 
with multiple fragment pelvic fractures 
and associated injuries of other organs 
and organic systems. Therefore, those 
patients were inactive most of the time 
during the protracted period of a con-
servative treatment. This comparison 
favours an early physical rehabilita-
tion in the prevention of thromboem-
bolism and deep vein thrombosis (Ta-
bles 1 and 2). The indications for the 
acetabular fracture surgery for the pa-
tients in our series were mainly based 
on the occurrence of bone fragment dis-
location, while fractures of the acetabu-
lar roof were mostly treated conserva-

tively by graded two-way traction. Once 
the fracture was healed, the indication 
for the hip joint aloarthroplasty due to 
the advanced arthrosis was seldom es-
tablished. Surgery was also rarely per-
formed in the cases of the transversal 
fractures and fractures of the anterior 
acetabular wall. Consequently, an in-
jury of the lower limb major blood ves-
sel or a lymph oedema was not recorded 
as the management complication in pa-
tients from the case group.

We have paid a particular attention 
to the active muscle tonization and the 
preservation of feet symmetry position 
during a conservative treatment of the 
complex acetabular and pelvic fractures. 
The results of such a treatment were sat-
isfactory and acceptable in the patients 
from our series. An adequate reposition 
of pelvic bone fractured fragments was 
achieved by the combination of dorsal 
graded two-way skeletal traction, allowed 
muscle contractions and deployment of 
weight bearing dome, what is in accord-
ance to the data from literature (9).

Considering the hip joint functional 
outcome assessed at a 3-year follow-up, 
there were no differences in the range 
of motion between both groups of pa-
tients after the fracture was healed and 
the physical rehabilitation completed. 
However, the period required for the 
fracture healing was shorter in the sur-
gically treated patients (22).

6. CONCLUSION
The acetabular fractures are ex-

traordinary, difficult and intricate inju-
ries. A displaced and/or unstable frac-
ture usually requires a surgery to re-
align and stabilize the hip joint, what 
may notably improve range of motion 
and the functional outcome for the pa-
tients suffering such an injury.

A sufficient reposition of bone frag-
ments and timely physiotherapy, re-
sulted in rare manifestation of post-
operative complications such as lower 
limbs thrombosis and/or pulmonary 
embolism after the acetabular fracture 
in the patients who were operated on 
in our series. In particular, the treat-
ment duration was shorter in surgically 
treated patients in our series.

Consequently, the main hypothe-
sis of this study is supported by the re-
sults obtained.

Regarding our findings, it is merit 
keeping in mind some limits of this 
paper occurring from its retrospective 
nature. The investigation was actually 
a simple clinical examination derived 
from our experience in handling pa-
tients with the acetabular pathology 
and it was not intended to be a rand-
omized prospective clinical study. Ap-
parently, additional studies are needed 
to support our results.
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