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We performed a prospective study on patients with 
acetabular fractures treated either with internal 
fixation either with arthroplasty comparing clinical 
outcomes, quality of life, economic resources and cost 
efficacy in the first five years after surgery.
Demographic data, diagnosis, index treatment, costs 
and subsequent surgeries were recorded. Patients 
were requested to fulfill Merle d’Aubigné and EQ-
5D-5L questionnaires.
Clinical differences between treatments are signi- 
ficant only in discharge period. Comparing respec-
tively group with fixation and arthroplasty, cost 
efficacy was 5483 and 10838 euros/quality-adjusted-
life years, mean global costs 23965 and 16878 € and 
quality of life gained in five years 2.788 and 3.175. 
Group of arthroplasty showed better quality of life at 
discharge and at one year. If choice between fixation 
and arthroplasty should be based only on cost-
efficacy, arthroplasty should be suggested but clinical 
outcomes suggest to consider fixation because results 
at five years are not different to arthroplasty.

Keywords : acetabular fracture ; costs efficacy ; open 
reduction and internal fixation ; quality of life ; total hip 
arthroplasty

INTRODUCTION

Acetabular fractures are commonly treated with 
open reduction and internal fixation (F). Several 

publications showed that age and other factors are 
associated with low chances of survival (5,6,22). 
Therefore, in selected groups of patients who 
present poor prognostic factors, acute total hip 
arthroplasty (A) should be considered.  Literature 
showed both acute A and F are effective on medium 
and long terms, but costs and postoperative qualities 
of life have never been compared.  Aim of this study 
is to compare the two techniques in terms of clinical 
outcomes, quality of life (QoL), economic resources 
and cost-efficacy in the first five years after surgery.

PATIENTS AND METHODS

Patients arrived in our center with an acetabular 
fracture were prospectively enrolled in this study. 
Criteria of inclusion was age older than 40 years. 
Patients were invited to choose between ORIF 
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and acute THA and they were informed about 
their chances of hip survival. If calculated chance 
of survival were higher than 50 percent at 5 years 
according to Tannast algorithm (22), the surgeons 
suggested patients to be treated with fixation (F 
group) otherwise acute arthroplasty was suggested 
(A group). No patients were lost at follow-up.

General data

Demographic data and diagnosis according to 
Letournel classification (10) were collected for 
both groups. All fractures were treated by at least 
two members of the pelvic surgeon team (three 
surgeons). Data about length of hospitalization 
in surgical and rehabilitation unit, length of 
hospitalization in the Intensive Care Unit (ICU), 
time of surgical theatre occupancy, number and type 
of implanted surgical devices, number of transfused 
blood units were collected. If patients underwent 
a subsequent hip arthroplasty, the additional costs 
were calculated with the same method and added 
to the total costs. We analyzed the full fixation (F) 
group then we split it in two groups for the purpose 
of this study : patient who underwent a subsequent 
arthroplasty were assigned to the “post fixation 
arthroplasty” group (FAA group) while patients 
who did not required a subsequent arthroplasty 
were assigned to the “fixation no arthroplasty” 
(FNA group). 

Clinical evaluation

All patients were clinically evaluated with the 
Merle d’Aubigne (15) hip score. It was performed at 
surgical discharge, at one year, at two years, at three 
years, at four years and at five years after surgery. 
Data about patients’ clinical condition pre trauma 
were retrospectively collected.

Quality of life evaluation

Health related quality of life was evaluated by 
using the EQ-5D-5L questionnaire developed by 
the EuroQol Group (4,23). It consists of the EQ-5D-
5L descriptive system, that comprises 5 dimensions 
-mobility, self care, usual activities, pain/discomfort, 

anxiety/depression- and each dimension has 5 levels 
-no problems, slight problems, moderate problems, 
severe problems, and extreme problems- and it 
provides a descriptive profile and a single index 
value (utility index) for each health status, that can 
be used in the calculation of quality-adjusted life 
years (QALYs). This utility index is on a scale of -1 
to 1, where 1 represents perfect health, 0 represents 
death and negative values represent a state perceived 
as being worse than death (8).

QALY is a measure of health-related quality of 
life that takes into account both the quantity and the 
quality of life generated by a therapeutic intervention 

(3,24). In other words, the amount of time spent in a 
health state is weighted by the utility score given to 
that health state. One year of perfect health (utility 
index of 1) generates one QALY, whereas one year 
in a health state valued at 0.5 is regarded as being 
equivalent to half a QALY.

All patients were requested to fulfill the EQ-
5D-5L questionnaire (4,8,23) regarding their status 
pre trauma, at surgical discharge, at one year then 
annually until the end of five years follow-up.

Data about patients’ pre trauma were retro-
spectively collected before surgery. The other data 
were prospectively collected.

Each individual patient’s state of health was 
converted to a single summary index (utility index) 
to obtain average value. Average value of QoL in 
utility index at discharge was calculated. According 
to previously published studies (20) we used this 
value to calculate QoL gained in every year after 
surgery, as the difference between the utility index 
of the year and the utility index of the immediate 
post-operative period. Then we added up the QoL 
gained in every year to obtain QALYs gained in five 
years. Then we calculated the difference between 
QoL gained by patients undergone THA and patients 
undergone ORIF in every single year after surgery 
and between the QALYs gained in five years.

 
Cost analysis

Cost analysis was performed with the same 
methods used in a previously published study (2). 
Costs for hospitalization in the ICU (21), surgical 
and rehabilitation units (1) and for surgical theatre 

Aprato.indd   503 9/12/19   17:13



504 alessandro aprato, cristina ghia, ferdinando tosto et al. 

Acta Orthopædica Belgica, Vol. 85 - 4 - 2019

occupancy (12) were retrieved from the literature. 
Cost assumptions were also derived from the 
literature to calculate the costs of blood transfusions 
(19) and physiotherapy sessions (16). The costs for 
plates, screws and hip implants are specific for costs 
incurred in our institution and were hence retrieved 
from our hospital expenses reports. Treatment costs 
were calculated from the cost assumptions presented 
in Table I. Cost of subsequent total hip replacement 
procedures was calculated with the same process. 

Cost efficacy evaluation

In order to obtain the cost per QALY, we 
calculated average cost both for F and A groups, then 
we divided average cost by the QALY gained in five 
years according to the methodology of previously 
published studies (9,17).

Statistical analysis

All data were analyzed with standard descriptive 
statistics. Univariable analysis was performed to 
compare the group A with the other three groups (F, 
FNA and FAA) with regard to age, Merle d’Aubignè 

(15) score, EQ-5D-5L (4,8,23) score, gained quality 
of life and costs. This was done with the Chi-
squared test or the Fisher’s exact test for categorical 
outcomes, and the Student’s t-test or Mann-Whitney 
test for continuous outcomes. The Kolmogorov-
Smirnov test was used to determine whether data 
were normally distributed. P-values lower than 

0.05 were considered statistically significant. All 
analyses were performed using Stata version 12 
(Stata Corporation, College Station, Texas, USA).

RESULTS

Inclusion criteria were met by 147 patients but 83 
were younger than 40 years and therefore excluded. 
Twelve patients (group A) presented a calculated 
survival changes lower than 50 percent at five 
years and all of them accepted to be treated with 
an arthroplasty ; the remaining 52 patients chose 
an open reduction and internal fixation (group F). 
Subsequent arthroplasty (FAA group) has been 
performed in 11 patients (about one fifth of F 
group). Average time from fixation to subsequent 
arthroplasty was 16.6 months (SD 6.3). 

General data

Mean age was 52.4 years (SD 10.1) for the F 
group and 65.3 years (SD 10.8) for the A group, 
this difference was statistically significant (p value< 
0.001). Mean ages respectively for FAA and FNA 
group were 57.5 years (SD 10.7) and 51.0 years (SD 
9.5). This difference was not statistically significant 
(p=0.064).

Clinical evaluation

Merle D’Aubigne (15) score pre trauma was 
twelve point for every patient. Comparisons of 

Variables Cost per unit (in Euros) Reference 

One-day hospitalization in ICU  1,168 (13)
One-day hospitalization in surgical ward 216 (14)
One-day hospitalization in physiotherapy ward 121 (14)
One minute of surgical theatre occupation 20 (15)
Transfusion of one unit of blood 482 (16)
Physiotherapy session 80 (17)
Surgical plate with classic screws configuration 530 Hospital expenses report 
Total hip arthroplasty 1,830 Hospital expenses report 

Table I. — Costs per unit and references

ICU=Intensive Care Unit
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years, 0.147 at three years, 0.120 at four year and 
0.089 at five years). Significant difference were 
found between group A and FNA at discharge clinical 
score (p=0.036) while no significant differences 
were shown at one, two, three, four and five years 
(respectively p=0.127, 0.151, 0.151, 0.116 and 
0.079). Significant differences were found between 
group A and FAA at discharge (p<0.001) and at one 

clinical outcomes between A and F group and 
between A, FNA and FAA groups are shown in table 
II. 

Results at discharge were significantly different 
between group A and F (p=0.012). No significant 
differences were found between group F and A in 
all the other post-operative clinical scores (p values 
were respectively 0.079 at one year, 0.075 at two 

 Merle D’Aubignè scores (points)

 Mean (SD)

 at discharge 1 year 2 years 3 years 4 years 5 years

A group 3.25 (0.87) 11.58 (0.67) 11.67 (0.49) 11.67 (0.49) 11.67 (0.49) 11.67 (0.49)

F group 2.29 (1.21) 10.10 (2.84) 11.08 (1.25) 11.16 (1.17) 11.12 (1.18) 11.059 (1.19)

 at discharge 1 year 2 years 3 years 4 years 5 years

A group 3.25 (0.87) 11.58 (0.67) 11.67 (0.49) 11.67 (0.49) 11.67 (0.49) 11.67 (0.49)

FNA group 2.60 (0.93) 10.63 (2.10) 11.18 (1.13) 11.18 (1.13) 11.13 (1.14) 11.05 (1.15)

FAA group 1.18 (1.47) 8.18 (4.26) 10.73 (1.62) 11.09 (1.38) 11.09 (1.38) 11.09 (1.38)

Table II. — Comparisons of clinical outcomes between A and F group and between A, FNA and FAA groups are shown 

 EQ-5D-5L utily index

 Mean (SD)

 at discharge 1 year 2 years 3 years 4 years 5 years

A group 0.465 (0.102) 0.925 (0.091) 0.933 (0.076) 0.933 (0.076) 0.993 (0.076) 0.993 (0.076)

F group 0.257 (0.230) 0.744 (0.288) 0.876 (0.132) 0.886 (0.122) 0.884 (0.119) 0.881 (0.118)

 at discharge 1 year 2 years 3 years 4 years 5 years

A group 0.465 (0.102) 0.925 (0.091) 0.933 (0.076) 0.933 (0.076) 0.993 (0.076) 0.993 (0.076)

FNA group 0.293 (0.225) 0.797 (0.223) 0.879 (0.136) 0.882 (0.130) 0.879 (0.127) 0.875 (0.126)

FAA group 0.124 (0.206) 0.551 (0.411) 0.864 (0.121) 0.900 (0.090) 0.900 (0.090) 0.900 (0.090)

Table III. —  Results of postoperative quality of life evaluation are shown

 QoL gained

 
Mean (SD)

 1 year 2 years 3 years 4 years 5 years TOT QALYs

A group 0.628 (0.091) 0.637 (0.076) 0.637 (0.076) 0.637 (0.076) 0.637 (0.076) 3.175 (0.391)

F group 0.448 (0.228) 0.579 (0.132) 0.590 (0.122) 0.587 (0.119) 0.584 (0.118) 2.788 (0.696)

 1 year 2 years 3 years 4 years 5 years TOT QALYs

A group 0.628 (0.091) 0.637 (0.076) 0.637 (0.076) 0.637 (0.076) 0.637 (0.076) 3.175 (0.391)

FNA group 0.501 (0.223) 0.583  (0.136) 0.586 (0.130) 0.583 (0.127) 0.579 (0.126) 2.831 (0.710)

FAA group 0.255 (0.411) 0.567 (0.121) 0.604 (0.090) 0.604 (0.090) 0.604 (0.090) 2.633 (0.650)

Table IV. —  Results of postoperative quality of life evaluation are shown
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pectively 0.253, 0.234 and 0.337). Significant 
differences were found between group A and 
FNA at one year (p=0.034) while no significant 
differences were shown at two, three, four and 
five years (respectively p=0.145, 0.2035 0.131 and 
0.231). Significant differences were found between 
group A and FAA at one years (p=0.001) while no 
significant differences were shown at two, three, 
four and five years (respectively p=0.089, 0.231, 
0.231 and 0.231).

Costs evaluation

Costs for each group are shown in table V. Mean 
preoperative costs for A group were not statistically 
different from F, FNA and FAA groups (respectively 
p= 0.216, 0.142 and 0.978). No significant differences 
in surgical cost were found between group A and 
group F. Surgical costs for group A were significantly 
higher than group FNA (p=0.001) and significantly 
lower than FAA (p=0.01). Costs for hospitalization 
in surgical unit and cost for physiotherapy were 
significantly lower for group A if compared to than 
group F (p= 0.045 and 0.032), group FNA (p=0.027 
and 0.041) and FAA (p=0.028 and p=0.046). Costs 
for hospitalization in physiotherapy unit were not 
significantly different between group A and the other 
three groups (A vs F p= 0.608, A vs FNA p=0.614 
and A vs FAA p=0.716). Total costs for group A 
were significantly lower than group F (p=0.045), 
group FNA (p=0.0.38) and group FAA (p=0.008).

year (p<0.001) while no significant differences were 
shown at two, three, four and five years (respectively 
p=0.069, 0.188, 0.188 and 0.188).

Quality of life evaluation

Pre trauma quality of life was rated 11.67 points 
(SD 0.49) and 11.06 (SD 1.19) respectively in groups 
A and F with no significant difference (p=0.89) 
between those groups. Results of postoperative 
quality of life evaluation are shown in table III-IV. 

Results at discharge and at 1 year were signi- 
ficantly different between group A and F (res-
pectively p=0.003 and 0.037). No significant 
differences were found between group F and A in 
all the scores (p values were respectively 0.153 at 
two years, 0.205 at three years, 0.178 at four year 
and 0.134 at five years). Significant difference were 
found between group A and FNA at discharge and 
at one year (p=0.014 and 0.060) while no significant 
differences were shown at two, three, four and 
five years (respectively p=0.196, 0.202, 0.171 and 
0.120). Significant differences were found between 
group A and FAA at discharge (p=0.001) and at one 
year (p=0.006) while no significant differences were 
shown at two, three, four and five years (respectively 
p=0.111, 0.350, 0.350 and 0.350).

Gained quality of life was significantly different 
between group A and F at one and two years 
(respectively p=0.001 and 0.001). No significant 
differences were found between group F and A 
at three, four and five years (p values were res-

 preoperative 
cost

surgery cost  surgical hospitalization 
cost

physio hospitalization 
cost

physio cost TOTAL 
COST

A group 1,836 (907) 6,770 (1,329) 2,178 (963) 3,227 (5,424) 2,866 (3,433) 16,878 
(5,959)

F group 2,296 (1,192) 5,981 (3,176) 4,370 (5,000) 4,095 (5,211) 7,133 
(12,294)

23,965 
(18,599)

A group 1,836 (907) 6,770 (1,329) 2,178 (963) 3,227 (5,424) 2,867 (3,433) 16,878 
(5,959)

FNA group 2,419
(1,257) 4,491 (1,336) 3,910 (4,381) 4,102 (5,195) 6,720 (6,958) 21,652 

(11,586)

FAA group 1,846 (810) 11,401 
(1,514) 6,048 (6,796) 4,070 (5,525) 8,635 

(23,742)
32,376 

(33,270)

Table V. — Costs for each group are shown
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showed no difference in clinical score between those 
groups after patients who required a subsequent 
THA were definitively treated. Also in the quality of 
life evaluation, significant differences were found 
between direct and secondary arthroplasty groups 
only in the first year, those groups showed again 
similar results after the secondary arthroplasty has 
performed in patients who required it. 

From a clinical point of view, our results confirm 
that a fixation should be considered in most of 
the patients because results at five years may be 
similar to primary arthroplasty. Furthermore in case 
of subsequent arthroplasty necessity, results will 
not be different from those achieved with a direct 
arthroplasty. On the other hand, patient should be 
informed that a fixation will give him less quality of 
life and less function in the first two years.

From an economic point of view, a direct arthro-
plasty is less expensive than a fixation for acetabular 
fracture. Mean global cost for fixation group was 
about 24000 € while total cost for arthroplasty 
group was about 17,000 €. Furthermore treatment 
of direct arthroplasty group was cheaper than the 
group healed with only fixation (about 21,000 €) 
and represented almost half of the cost in patients 
treated with fixation and a subsequent arthroplasty 
(mean costs about 32,000 €). Differences of those 
costs were mostly due to surgical, hospitalization 
and home based physiotherapy costs.   

Cost efficacy resulted almost double in fixa-
tion group (about 11,000 €/QALY) than in the 
arthroplasty group (about 5,500 €/QALY). Further-
more in patients who required a subsequent arthro-
plasty cost efficacy resulted even higher (about 
14,000 €/QALY).

If the choice between fixation and arthroplasty 
should be based only on the cost-efficacy at five 
years, an arthroplasty should be suggested. Studies 
with longer follow-up will be required to confirm or 
dispute this statement ; in fact the predictable costs 
for subsequent revision arthroplasty may severely 
affect this economic choice in a longer follow-up. 

Limitation

This study has some limitations. We did not 
evaluate the radiographic follow-up data of 

Cost efficacy evaluation

Cost efficacy resulted respectively 5,483euros/
QALY (SD 2,247) for group A and 10,838 euros/
QALY (SD 14,108) for group F. Groups FNA and 
FAA showed respectively 9,957 euros/QALY (SD 
13,522) and 14,042 euros/QALY (SD 16,306).

DISCUSSION

To our knowledge, no study with medium-
term follow-up has previously compared clinical 
outcomes and economic burden of acetabular 
fractures treated with primary arthroplasty and 
with open reduction and internal fixation. Aim 
of this study is to compare the two techniques in 
terms of clinical outcomes, quality of life, economic 
resources and cost efficacy in the first five years 
after surgery.

Using 50% at five years as cut-off rate of hip 
survival in Tannast’s algorithm (22), we found 
that 79% of the native hips could be preserved 
successfully at a follow-up of five years. A secondary 
total hip arthroplasty was necessary in 21%, this 
rate is comparable with literature data (6,7) if young 
patients are excluded.

According the Merle d’Aubignè (15) scores, 
differences between the two treatments are only in 
the discharge period. No other significant clinical 
differences were found the first five years of follow-
up. This conclusion is enforced by literature results 
for those treatments : in both cases fixation (6,7) and 
arthroplasty (14,18) published results are similar to 
the ones obtained in this study. 

Patients treated with a direct arthroplasty have a 
better quality of life at discharge and at one year after 
surgery than patient who received a fixation. On the 
other a hand, the quality of life is not significantly 
different from the second to the fifth year. 

The absence of a significant difference either 
in clinical score either in quality of life from two 
to five years of follow-up supports the choice of 
fixation for acetabular fractures.

Significant differences were found only between 
direct and secondary arthroplasty groups in the first 
year, this is not surprising because in the secondary 
arthroplasty were obviously enrolled all the patients 
with a poor outcome. On the other hand, our results 
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Declaration of Helsinki and its later amendments.
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