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A B S T R A C T

The rationale for this paper was to find out assessment tools and relevant factors that may reduce pain, and improve

the quality of life and ability to perform activities of daily living in surgically and conservatively treated patients who

sustained the acetabular fracture. One hundred and three patients with the acetabular injury were analysed during the

10-year retrospective case-control study. The case group consisted of 21 patients in whom the posterior acetabular wall

was fractured and who were treated surgically. The control group comprised 82 patients with complex acetabular frac-

ture in whom conservative treatment was applied. In order to assess post injury and postoperative quality of life different

factors, such as the intensity and chronicity of pain, as well as the ability to resume activities of daily living, the patients

were surveyed by anamnestic questionnaire to acquire the results. The quality of life was mostly better in patients from

the case group who were operated on. At the follow-up, the features of pain were lower, management overall length

shorter, and return to normal daily life activities faster in the surgically treated patients, compared to those who were not.

In conclusion, based on our research we assume that surgery may notably decrease features of pain and improve the

quality of life in patients with the acetabular injury.
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Introduction

The purpose of this article was to analyze particular
assessment tools and various relevant factors that may
reduce features of pain, and improve the quality of life as
well as the ability to resume activities of daily living in
surgically and conservatively treated patients suffering
the acetabular fracture.

A typical pelvic injury with the hip dislocation is the
result of a direct force applied to when the knee is in the
flexed position. It is usually a posterior dislocation that
immediately places the leg in an internally rotated and
adducted position and may result in a fracture of the
femoral head as well as the acetabular socket. Such a
fracture is typically a consequence of the increased pelvic
instability, appearing more often at the particular side of
the body where neuromuscular function is less strong
and loading force more prevailing1,2. The treatment of

the acetabular fracture is a demanding task for surgeons
and requires meticulous traumatological skills.

Non-operative treatment consisting of non weight
bearing protocol for 6–8 weeks is guided by the plain
X-ray examinations. It may be most feasible in younger
patients (those who are under the age of 70). Therefore,
the preference for operative intervention depends on pa-
tient age, fracture location, and surgeon’s assessment.

Open reduction and internal fixation (ORIF) of the
displaced fracture is the choice of surgical manage-
ment3–6. The goal of surgery is to realign and stabilize the
displaced hip joint, and to enable the patient avoiding
skeletal traction and prolonged bed rest. Furthermore, it
appears that surgery may notably reduce the rate and
grade of the hip joint periarticular calcifications in pa-
tients who sustained the acetabular fracture7.
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Although there are various conservative methods of
dislocated pelvic fracture treatment8, surgery should be
favoured when the acetabular roof arc angle is less than
45 degrees9. Any treatment should be followed by a pro-
gram of extensive physical rehabilitation, taking into
consideration the patient’s age, gender and activity level.
Rehabilitation exercises should be started almost imme-
diately post injury or post operatively to avoid further at-
rophy of the surrounding muscles. In order to maximize
the outcome of these patients, particular attention must
be paid to postoperative muscle strengthening proto-
cols10. A standard rehabilitation protocol usually consists
of 3 phases, starting with the protection phase (in the
first post-operative week), that is followed by the motion
phase (in the second to the fifth post operative week),
and concluded by the strengthening phase (in the last
6–8 post operative weeks). Munin11 has shown that the
faster the rehabilitation protocol is imposed, the faster
the patient returns to normal daily activities, while Old-
meadow12 has recommended an early assisted ambula-
tion within 48 hours post surgery that would accelerate
functional recovery after the hip fracture surgery.

Nevertheless, proper ambulation is the main compo-
nent of such a patient’s functional recovery. Various fac-
tors such as male gender, younger age, use of assistive
walking device, and early surgery may be associated with
recovery of ambulation. However, only about 50% of pa-
tients usually regain their previous level of function,
while almost 20% may remain completely non-ambula-
tory. Van Balen13 has found that only 43% of patients had
reached the same level of walking ability as before an in-
jury.

Remembering the above, the main hypothesis of this
study is that surgery may considerably reduce the fea-
tures of pain and improve the quality of life, as well as
the ability to resume activities of daily living in patients
with the acetabular injury.

Material and Methods

One hundred and three patients with the acetabular
fracture were hospitalized at the Department of Surgery,
»J. J. Strossmayer« University, Osijek University Hospi-
tal Centre, Osijek, Croatia, and were analysed during the
10-year retrospective consecutive case series.

The patients were divided into two groups. The case
group consisted of 21 patients in whom the posterior
acetabular wall was fractured and who were treated sur-
gically. The control group included 82 patients with the
complex acetabular fracture in whom a conservative
treatment was applied. Surgery was performed using ei-
ther an ilio-inguinal or the posterior approach14–16. The
ORIF technique for the fracture stabilization was carried
out by spongy screws and adaptive plates17. Model proce-
dure for the conservatively treated patients was bed rest,
two-way graded skeletal traction, active muscle toniza-
tion and weight bearing dome, if necessary.

To acquire the results, as well as to assess their qual-
ity of life, the patients were surveyed after at least a

3-year period post discharge, when different factors, such
the pain intensity and chronicity, and the patients ability
to resume activities of daily living were examined and an-
alyzed by a written anamnestic psychometric question-
naire consisting of Visual Analogue Scale (VAS), and
Mainz Pain Staging System (MPSS)18, as pain assess-
ment tools.

The features of pain, as well as the time needed to re-
sume normal daily living activities were employed as the
quality of life indicators. The pain intensity was ex-
pressed by recording the VAS points between 1 and 10 for
each surveyed patient, where the maximum amount of
points was assigned for the strongest possible intensity
of pain. For the purpose of this study the patients were
allocated into three VAS categories: patients with no
pain or those with minor pain intensity (VAS 0–1), with
mild pain (VAS 2–3), and those suffering moderate to
strong pain intensity (VAS>3). The pain chronicity was
estimated employing the MPSS distinguishing three pain
stages (I–III), ranging from acute to chronic pain. This
classification took into account temporal and spatial di-
mensions of pain, the medication usage (analgesics, opio-
ids, and previous drug withdrawal treatments), and the
utilization of the health care system (pain-related hospi-
talizations, surgical procedures, and functional rehabili-
tation stays). The advanced pain chronicity was verified
by pain Stages II and III of the MPSS.

The time needed to resume daily life activities was di-
vided in two categories according to the number of months
spent for recovery. The first category (early recovery) in-
cluded time between 3 and 9 months post injury, and the
second one (postponed recovery) comprised the time over
9 months following injury.

The SPSS for Windows, version 6.1. program package
was used for the data statistical analysis. The frequency
in differences of the investigated variables between the
groups was obtained by a c2-test for equal proportion. A
two-sided p-value of p<0.0001 was considered to be sta-
tistically significant.

Results

The average age of patients was 43.7 years. It was
54.7 years for men and 40.3 years for women respec-
tively. Twenty one (20.4%) patients from the case group
were operated on, while 82 (79.6%) were treated conser-
vatively.

Taking into account the pain intensity throughout
the hip joint mobility that was measured by VAS, in 12
out of 21 (57%) surgical patients VAS between 0 and 1
was recorded, while in the remaining 9 (43%) patients
VAS between 2 and 3 was observed at the follow-ups (Fig-
ure 1, Table 1). At the same time, VAS between 2 and 3
was recorded in 46 out of 82 (56%) patients from the con-
trol group, while in the remaining 36 patients, VAS
greater than 3 was recorded in 29 (33.4%), and 7 (8.6%)
patients had VAS between 0 and 2. (Figure 2, Table 1).
The difference in the intensity of pain between surgically
and conservatively treated patients was highly statisti-
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cally significant for 2 out of 3 VAS categories (VAS 2-3
and VAS >3), (c2=29.38; p<0.0001).

Advanced pain chronicity characterized by pain Sta-
ges II and III of the MPSS was present in 3 out of 21
(11.3%) surgical patients and in 31 out of 82 (37.8%) con-
servatively treated ones (Table 2). The difference in the
chronicity of pain between surgically and conservatively
treated patients was highly statistically significant for
both MPSS categories. For MPSS Stage I: c2=15.78; and
for MPSS Stage II–III: c2=23.05 (p<0.0001).

All 21 patients recovered in a period between 3 and 6
months after surgery, compared to non-surgically treated
patients, where 75 out of 82 (91.5%) patients recuperated
in a period of more than 9 months after injury. The re-

maining 7 (8.5%) patients from the case group resume
normal activities of daily living in a period between 3 and
6 months after the start of the hip joint lesion treatment
(Table 3). The difference in time needed to resume nor-
mal daily living activity between surgically and conser-
vatively treated patients was highly statistically signifi-
cant (c2=69.88; p<0.0001).

Discussion

The main objective of this paper was to recognize pre-
dictive variables associated with reducing the features of
pain and improving the quality of life in patients who
sustained the acetabular fracture, as well as to identify
the course of recovery after such an injury.

As a rule, the pelvic ring fracture is an unusual, com-
plex and difficult injury. The aim of surgery is to realign
and stabilize the fracture, what may well decrease fea-
tures of pain and improve the outcome as well as the
quality of life19–22.

Taking into account the pain intensity that was mea-
sured by VAS, it was distinctly reduced by surgery. The
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TABLE 1
THE PAIN INTENSITY (VAS)

VAS 0–1 VAS 2–3 VAS >3 Total (%)

Case group – surgery 12 (57.1%) 9 (42.9%) 0 (0%) 21 (100)

Control group – conservative 7 (8.5%) 46 (56.1%) 29 (35.4%) 82 (100)

Total 19 (18.5%) 55 (53.3%) 29 (28.2%) 103 (100)

VAS – Visual Analogue Scale, VAS 0–1 – no pain or minor pain intensity, VAS 2–3 – mild pain intensity, VAS>3 – moderate to strong
pain intensity

VAS 0-1
57%

VAS 2-3
43%

VAS >3
0%

Fig. 1. Division of the case group patients according to the inten-

sity of pain (VAS), VAS 0–1 – no pain or minor pain intensity,

VAS 2–3 – mild pain intensity, VAS >3 – moderate to strong pain

intensity.

VAS 0-1
9%

VAS 2-3
56%

VAS >3
35%

Fig. 2. Division of the control group patients according to the in-

tensity of pain (VAS), VAS 0–1 – no pain or minor pain intensity,

VAS 2–3 – mild pain intensity, VAS >3 – moderate to strong pain

intensity.

TABLE 2
THE PAIN CHRONICITY (MPSS)

Stage I Stage II–III Total(%)

Case group –
surgery

18 (85.7%) 3 (11.3%) 21 (100)

Control group –
conservative

51 (62.2%) 31 (37.8%) 82 (100)

Total 69 (67.0%) 34 (33.0%) 103 (100)

MPSS – Mainz Pain Staging System, MPSS Stage I – acute pain,
MPSS Stage II–III – advanced pain chronicity

TABLE 3
RESUMING NORMAL DAILY LIVING ACTIVITIES

3–6 months >9 months Total (%)

Case group –
surgery

21 (100%) 0 (0%) 21 (100)

Control group –
conservative

7 (8.5%) 75 (91.5%) 82 (100)

Total 28 (27.2%) 75 (72.8%) 103 (100)



average VAS was outstandingly lower for surgical pa-
tients in contrast to conservatively treated ones in our
series (Table 1, Figures 1 and 2). The difference was sta-
tistically significant, favouring surgical patients who ge-
nerally expressed notably lower level of pain (p<0.0001).

Considering other features of pain such as pain chro-
nicity, the difference between the groups was also statis-
tically significant, in favour of the surgical patients in
whom lesser pain chronicity was recorded (p<0.0001,
Table 2).

Concerning the criterion of resuming normal daily
living activities, it was noticed that surgically treated pa-
tients from the case group returned to normal life earlier,
faster and more completely (Table 3). The difference in
time needed to resume normal daily living activity be-
tween surgically and conservatively treated patients was
highly statistically significant favouring surgically trea-
ted patients who resumed their normal daily activity
faster, while the recovery period in non-surgical patients
was significantly longer (p<0.0001).

Nonetheless, although normal muscle strength recov-
ery is possible after operative repair of the acetabular
fracture23, the entire recuperation after the acetabular
posterior wall fracture is unusual, with the remaining
functional deficits related to broad character of everyday
living24.

According to our results, it seems that the validated
instruments for measuring some features of pain and
disability are proved to be appropriate for classifying the
outcome after pelvic ring fractures25.

Conclusion

Certain specific pain assessment tools and particular
surveys inquiring resume of daily living activities can
help to identify important aspects influencing favorable
recovery. Based on the data presented, the employment
of these evaluation instruments may allow recognition of
factors that will improve the quality of life in patients af-
ter the acetabular injury. In particular, the level and
chronicity of pain were of a lesser intensity and duration,
while the resume to normal activities of daily living was
faster in surgically treated patients in our series. There-
fore, our results confirm the main hypothesis of the
study.

At last, we would like to underline some restrictions
of this article that arise from its retrospective character
and relatively small number of patients from the case
group. Since the research was not designed as a random-
ized prospective clinical study but rather as a consecutive
case series originating from our clinical practice, it is
clear that additional learning is required to maintain our
results.

R E F E R E N C E S

1. HAS B, NAGY A, HAS-SCHÖN E, PAVI] R, KRISTEK J, SPLAV-
SKI B, Coll Antropol, 30 (2006) 823. — 2. LOVRI] I, SPLAVSKI B, JO-
VANOVI] S, SOLDO I, KVOLIK S, HAS B, Coll Antropol, 33 (2009)
1103. — 3. GIANNOUDIS PV, GROTZ MR, PAPAKOSTIDIS C, DINO-
POULOS H, J Bone Joint Surg (Br), 87 (2005) 2. — 4. LETOURNEL E,
JUDET R, Classification. In: ELSON RA (Ed) Fractures of the acetabu-
lum (Springer-Verlag, New York, 1993). DOI: 10.1007/978-3-642-75435-7.
— 5. MATTA JM, J Bone Joint Surg (Am), 78A (1996) 1632. DOI: 10.
1097/00003086-198604000-00029. — 6. MAYO KA, Clin Orthop, 305
(1994) 31. DOI: 10.1097/00003086-199408000-00005. — 7. LOVRI] I,
SPLAVSKI B, JOVANOVI] S, SOLDO I, RADANOVI] B, Coll Anthro-
pol, 35 (2011) 49. — 8. HEEG M, OOSTVOGEL HJM, KLASEN HJ, J
Trauma, 27 (1987) 555. DOI: 10.1097/00005373-198705000-00016. — 9.
LOVRI] I, JOVANOVI] S, LEK[AN I, BIUK E, KRISTEK J, RADI] R,
Coll Antropol, 31 (2007) 285. — 10. BORRELLI J Jr, RICCI WM, AN-
GLEN JO, GREGUSH R, ENGSBERG J, J Orthop Trauma, 20 (2006)
388. — 11. MUNIN MC, RUDY TE, GLYNN NW, CROSSETT LS, RU-
BESH HE, J Am Med Assoc, 279 (1998) 847. — 12. OLDMEADOW LB,
EDWARDS ER, KIMMEL LA, KIPEN E, ROBERTSON VJ, BAILEY MJ,
ANZ J Surg, 76 (2006) 607. DOI: 10.1111/j.1445-2197.2006.03786.x. —
13. VAN BALEN R, STEYERBERG EW, POLDER JJ, RIBBERS TL,
HABBEMA JD, COOLS HJ, Clin Orthopaed Rel Res, 390 (2001) 232.

DOI: 10.1097/00003086-200109000-00027. — 14. MATTA JM, Clin
Orthop, 305 (1994) 10. DOI: 10.1097/00003086-199408000-00003. — 15.
PETSATODIS G, ANTONARAKOS P, CHALIDIS B, PAPADOPOULOS
P, CHRISTOFORIDIS J, POURNARAS J, Injury, 38 (2007) 334. — 16.
TRIANTAPHILLOPOULOS PG, PANAGIOTOPOULOS EC, MOUSA-
FIRIS C, TYLLIANAKIS M, DIMAKOPOULOS P, LAMBIRIS EE, J
Trauma, 62 (2007) 378. — 17. IM GI, CHUNG WS, Injury, 35 (2004) 782.
— 18. GERBERSHAGEN HU, WAISBROD H, Schmerz-Pain-Douleur, 2
(1986) 55. — 19. KUMAR A, SHAH NA, KERSHAW SA, CLAYSON AD,
Injury 36 (2005) 605. — 20. LIEBERGALL M, MOSHEIFF R, LOW J,
GOLDVIRT M, MATAN Y, SEGAL D, Clin Orthop, 366 (1999) 205. DOI:
10.1097/00003086-199909000-00027. — 21. MOED BR, MCMICHAEL
JC, J Bone Joint Surg (Am), 90 (2008) 87. — 22. YU JK, CHIU FY, FENG
C-K, CHUNG T-Y, CHEN T-H, Injury, 35 (2004) 766. DOI: 10.1016/j.in-
jury.2003.09.036. — 23. BORRELLI J JR, GOLDFARB C, RICCI W, WAG-
NER JM, ENGSBERG JR, J Orthop Trauma, 16 (2002) 73. DOI: 10.
1097/00005131-200202000-00001. — 24. MOED BR, WILLSONCARR
SE, WATSON JT, J Bone Joint Surg (Am), 84 (2002) 752. — 25.
GERBERSHAGEN HJ, DAGTEKIN O, ISENBERG J, MARTENS N, OZ-
GÜR E, KREP H, SABATOWSKI R, PETZKE F, J Trauma, 69 (2010)
128. DOI: 10.1097/TA.0b013e3181bbd703.

B. Splavski

»J. J. Strossmayer« University, Osijek University Hospital Centre, Department of Neurosurgery, Josipa Huttlera 4,

31000 Osijek, Croatia

e-mail: splavuno@gmail.com

B. Splavski et al.: Acetabular Fracture – Pain and Quality of Life, Coll. Antropol. 37 (2013) 1: 183–187

186



SMANJENJE BOLI I POBOLJ[ANJE KVALITETE @IVOTA U BOLESNIKA S PRIJELOMOM
ACETABULUMA

S A @ E T A K

Cilj je ovoga rada utvrditi na~in procjene i bitne ~imbenike koji mogu umanjiti bol te pobolj{ati kvalitetu `ivota i
mogu}nost obavljanja svakodnevnih aktivnosti u kirur{ki i konzervativno lije~enih bolesnika s prijelomom acetabulu-
ma. Analizirano je 103 bolesnika s prijelomom acetabuluma tijekom desetgodi{nje retrospektivne »case control« studi-
je. Ispitivanu skupinu ~inio je 21 bolesnik s prijelomom stra`njega zida acetabuluma, a ovi su ispitanici bili kirur{ki
lije~eni. Kontrolnu su skupinu sa~injavala 82 bolesnika sa slo`enim prijelomom acetabuluma koji su lije~eni konzerva-
tivno. Kako bi se procijenila kvaliteta `ivota poslije ozljede i operacije, sa~injen je upitnik s pitanjima vezanim uz inten-
zitet i kronicitet boli, kao i sposobnosti obavljanja svakodnevnih `ivotnih aktivnosti. Kvaliteta `ivota bila je ve}a u
ispitivanoj skupini. U kirur{ki lije~enih bolesnika tako|er je zabilje`en manji intenzitet bolova, kra}e trajanje hospita-
lizacije i br`i povratak svakodnevnim aktivnostima, u usporedbi s konzervativno lije~enim bolesnicima. Zaklju~no, te-
meljem rezultata na{ega istra`ivanja, kirur{ko lije~enje mo`e zna~ajno umanjiti bol i pobolj{ati kvalitetu `ivota u boles-
nika s ozljedom acetabuluma.
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