
overview of the surgical management of their patients. 
A recent survey have shown that the modified Stoppa-
Cole approach has become the preferred anterior 
approach in North America, being especially favored 
by those more recently in practice10.

Learning curve in acetabular fractures required many 
interventions and only few studies report the results of 
a learning curve11,12. According to Matta et al a learning 
curve with at least 50 acetabular fracture surgeries 
(both anterior and posterior approaches) is necessary to 
get 60% of anatomical reduction13. 

The aim of this study was to describe the 5-years 
learning curve of anterior approaches (ilioinguinal and 
AIP) of a trauma surgeon who intend to specialize in 
acetabular surgery in a French Trauma Center. The 
primary objective was to assess clinical and radiological 
results of this learning curve. The secondary objective 
was to assess factors which could influence this learning 
curve.  

MATERIALS AND METHODS 

Between November 2015 and May 2020, all patients 
with an acetabular fracture were operated by a single 
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INTRODUCTION

Acetabular fractures are serious injuries whom surgical 
treatment is technically challenging with a reduction 
accuracy directly related to patient outcomes1. Recent 
epidemiological works have shown that the incidence 
of acetabular fractures in France increases in young 
patients and increases significantly in people over 
60 years of age2. Accuracy of reduction and clinical 
outcomes depend on surgeons experience and some 
prognostic factors have been identified3. The description 
and the spread of anterior intrapelvic approaches (AIP) 
(modified Stoppa-Cole) have modified the surgical 
habits of acetabular surgeons. Rives et al and Stoppa 
et al have described this intra-abdominal surgical 
approach for the repair of groin hernias, then used by 
Cole and Bolhofner for open reduction and internal 
fixation (ORIF) of acetabular fractures4-6. Several 
series have reported the good results obtained with AIP 
approaches, most of them performed by experienced 
surgeons used to perform ilioinguinal approach7-9. 
Today, acetabular surgeons in training have to learn 
ilioinguinal and AIP approaches to get a complete 
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the reduction quality according to Matta and the bad 
prognostic factors13. 

Statistical analysis was done using Statview 5.5 
software (SAS Institute, Cary, NC, USA). Kruskall 
Wallis test and student test were applied to compare 
quantitative variables and the Chi-2 test and Mac Nemar 
test were applied to compare qualitative variables. 
Fisher exact test was applied for not parametric data. 
Values of p lower than 0.05 were taken to indicate 
significant differences. 

RESULTS

During the study period, 46 patients were included, 
7 women and 39 men with a mean age of 52 ± 18 
years (20-89). Mechanism of injury was high energy 
trauma in 38 patients (83%) and low energy trauma 
in 8 patients (17%). The mean ISS score was 11 ± 5 
(3-34)15. Epidemiological data and associated injuries 
are summarized in Table 1. Regarding pre-operative 
management 43 patients (93%) had trans-osseous 
traction, one patient presented an open fracture (2%) 
and one patient had an embolization (2%). Due to pre-
operative phlebitis (4 patients, 8.7%) and pulmonary 
embolism (1 patient, 2%), 5 patients had pre-operative 
curative anticoagulation (10.9%). Three patients (6.5%) 
had pre-operative sciatic nerve injuries. 

Thirty-one patients (67.4%) were worker before 
accident and 29 patients (63.0%) practiced sport before 
accident. 

The fracture types according to the Letournel 
classification were 9 anterior columns (20%), 2 trans-
-verse fractures (4%) , 6 T-types (13%), 20 anterior 
columns with posterior hemitransverse (43%) and 9 
both-columns fractures (20%)16. Regarding radiological 
prognostic factors 28 patients (61%) had at least 
one prognostic factor, 20 patients (43.5%) with roof 
impaction, 20 (43.5%) with femoral protrusion, 1 (2%) 
femoral heads injury, 2 femoral dislocations (4.3%) 
and 2 floating hips (4.3%)17-20,24. The radiological data 
are summarized in Table 2. 

Sixteen patients (35%) had ilioinguinal approach 
and 30 patients (65%) had AIP approach with 23 
modified Stoppa-Cole approach and 7 external window 
in addition to AIP approach4-6,16. Seven patients (15%) 
had an associated posterior treatment with Kocher-
Langenbeck approach16. The supra-pectineal plate 
(Stryker society, Pusignan, France) was used in 27 
patients, the infra-pectineal plate (Stryker society, 
Pusignan, France) in 1 patient and the AO pelvic plate 
(Johnson and Johnson society, Saint Priest, France) 
in 19 patients. The mean delay between accident to 

individual surgeon with an anterior approach were 
included. All patients were operated during the 5-years 
learning curve of the first author without assistance of 
any senior surgeons.  When a second posterior approach 
was performed, only data from the anterior approach 
were collected.

Informed consent was obtained from all individual 
participants included in the study before discharge and 
our local ethics committee approved this retrospective 
study without changes in the standard cares.

Single-center retrospective study based on a pro-
spective database. Epidemiological data, operative data, 
clinical results, radiological results and complications 
were collected. Patients were reviewed at 3 months, 
6 months, one year and two years after treatment. 
A retrospective review for last follow-up data was 
performed.

The following epidemiological data were analyzed: 
sex ratio, age, mechanism of injury, Body-Mass 
Index (BMI), ASA score, Injury Severity Score (ISS), 
associated lesions, pre-operative anticoagulation, 
venous thrombosis and lung embolism were 
recorded14,15. The fracture patterns were classified on 
standard X-rays and preoperative CT scan according to 
Letournel classification by an independent observer16. 
Radiological prognostic factors such as roof impaction 
(“gull-sign”), femoral head protrusion, femoral 
head fracture and/or dislocation, floating hip were 
assessed17-20. 

Regarding operative data, delay between accident 
and surgery, operative time and blood loss were 
recorded. The per operative complications were also 
recorded.

Regarding clinical results, Merle d’Aubigne 
Postel (PMA) and Harris Hip Score (HHS) from the 
prospective database were collected at last follow-
up21,22. Work status and sport activity before accident 
and at last follow-up were recorded and compared. 

Reduction quality was assessed on a postoperative 
CT scan by an independent observer using Matta’s 
criteria (anatomical, imperfect and bad reduction 
for a gap or a step ≤ 1 mm, 2-3 mm and > 3mm, 
respectively)13. Residual step and gap deformity were 
measured according to Borelli et al on each CT image23. 

Post-operative complications and reinterventions 
were recorded. Total hip replacement rate and its delay 
after acetabular surgery were collected. 

To assess learning-curve effect the series was divided 
into two groups: first 2.5-years operated patients 
and last 2-years operated patients. Then subgroup 
analysis were performed according to the surgical 
approach (ilioinguinal versus modified Stoppa-Cole), 
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At mean follow-up of 24 ± 12 months (6-48), 38 
patients (83%) were reviewed. The mean PMA was 
16 ± 2 (12-18) and mean HHS was 92 ± 10 (70-100). 
Twenty-four patients (63%) returned to previous work 

surgery was 9 ± 6 days (3-30). The mean surgical time 
for the anterior procedure was 150 ± 67 min (60-300). 
The mean blood loss for the anterior procedure was 520 
± 202 mL (100-1200).

Variables Overall sample 
(n=46)

Period 1 (n=23) Period 2 (n=23) p value

Sex ratio 

Male (%) 39 (85%) 19 (83%) 20 (87%) 1

Female (%) 7 (15%) 4 (17%) 3 (13%) 1

Age,years (range) 52 ± 18 (20-89) 51 ± 17 (21-89) 54 ± 19 (20-86) 0.56

BMI (kg/m2) (range) 25 ± 3 (17-33) 24 ± 3 (17-33) 25 ± 3 (20-32) 0.66

Mechanism of injury 

High energy (%) 38 (83%) 21 (91%) 17 (74%) 0.24

Low energy (%) 8 (17%) 2 (8.5%) 6 (26%) 0.24

Associated injuries

Upper limb (%) 11 (24%) 4 (17%) 7 (30%) 0.49

Lower limb (%) 7 (15%) 5 (22%) 2 (8.5%) 0.41

Spine (%) 4 (9%) 2 (8.5%) 2 (8.5%) 1

Brain (%) 2 (4%) 2 (8.5%) 0 (0%) 0.49

Lungs (%) 5 (11%) 2 (8.5%) 3 (13%) 1

Abdomen (%) 4 (9%) 3 (13%) 1 (4%) 0.61

Urogenital (%) 5 (11%) 3 (13%) 2 (8.5%) 1

ISS score (range) 11 ± 5 (3-34) 11 ± 5 (3-25) 10 ± 5 (9-34) 0.55

Fracture pattern according to Letournel

Anterior column (%) 9 (20%) 6 (26%) 3 (13%) 0.53

Transverse (%) 2 (4%) 0 (0%) 2 (8.5%) 0.53

T-type (%) 6 (13%) 4 (17.5%) 2 (8.5%) 0.53

Anterior column with posterior hemitransverse (%) 20 (43%) 9 (39%) 11 (48%) 0.53

Both column (%) 9 (20%) 4 (17.5%) 5 (22%) 0.53

Surgical approach

Ilioinguinal (%) 16 (35%) 9 (39%) 7 (30%) 0.54

Modified Stoppa-Cole (%) 30 (65%) 14 (61%) 16 (70%) 0.54

Associated Kocher-Langenbeck (%) 7 (15%) 5 (22%) 2 (9%) 0.41

Clinical preoperative status 

Worker before accident (%) 31 (67%) 18 (78%) 13 (57%) 0.12

Sport activity before accident (%) 29 (63%) 15 (65%) 14 (61%) 0.76

Surgical time, minutes (range) 150 ± 67 (60-300) 163± 59 (90-240) 137 ± 73 (60-300) 0.18

Blood loss, mL (range) 520 ± 202 (100-1200) 505 ± 134 (250-750) 536 ± 235 (100-1200) 0.61

Delay accident-surgery, days (range) 9 ± 6 (3-30) 8 ± 6 (3-30) 9 ± 7 (4-28) 0.76

Table 1. — Demographic data of the whole series, period 1 and 2
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Four per-operative complications (9%) were 
recorded: 2 patients with vein injuries (4%), 1 nerve 
injury (2%) and 1 intra-articular screw (2%). Seventeen 
post-operative complications (37%) were recorded: 
5 infections (11%), 3 phlebitis (7%), 4 pulmonary 
embolism (9%) and 5 neurological deficiencies (11%). 

and 23 (61%) returned to the same sport activity (Table 
3).

Regarding accuracy of reduction, anatomical 
reduction (£ 1 mm) was obtained in 28 patients (61%), 
imperfect reduction (2-3 mm) in 8 patients (17%) and 
bad reduction (> 3 mm) in 10 patients (22%) (Table 2). 

Variables Overall sample (n=46) Period 1 (n=23) Period 2 (n=23) p value

Radiological modifiers

roof impaction (%) 20 (43%) 9 (39%) 11 (48%) 0.55

acetabular protrusion (%) 20 (43%) 10 (43%) 10 (43%) 1

femoral head injury (%) 1 (2%) 1 (4%) 0 (0%) 1

femoral head dislocation (%) 2 (4%) 0 (0%) 2 (8.5%) 0.48

floating hip (%) 2 (4%) 2 (8.5%) 0 (0%) 0.48

At least one radiological modifier 28 (61%) 14 (61%) 14 (61%) 1

Reduction quality according to Matta

Anatomical (≤ 1 mm) 28 (61%) 15 (65%) 13 (56%) 0.78

Imperfect (2-3 mm) 8 (17%) 3 (13%) 5 (22%) 0.78

Bad (> 3mm) 10 (22%) 5 (22%) 5 (22%) 0.78

Table 2. — Radiological data of the whole series, period 1 and 2

Variables Overall sample (n=46) Period 1 (n=23) Period 2 (n=23) p value

Per operative complications (%) 4 (9%) 0 (0%) 4 (17%) 0.11

veins injury (%) 2 (4%) 0 (0%) 2 (8.5%) 0.49

nerve injury (%) 1 (2%) 0 (0%) 1 (4%) 1

intra-articular  screw (%) 1 (2%) 0 (0%) 1 (4%) 1

Post-operative complications (%) 17 (37%) 8 (35%) 9 (39%) 0.76

Infection (%) 5 (11%) 4 (17%) 1 (4%) 0.35

deep venous thrombosis (%) 3(7%) 0 (0%) 3 (13%) 0.23

pulmonary embolism (%) 4 (9%) 2 (8.5%) 2 (8.5%) 1

neurological deficiency (%) 5 (11%) 2 (8.5%) 3 (13%) 1

Re-intervention (%) 6 (13%) 4 (17%) 2 (8.5%) 0.66

Follow-up, months (range) 24 ± 12 (6-48) 32 ± 11 (12-48) 16 ± 6 (6-24) < 0.001

Clinical outcomes n = 38 n=20 n=18

PMA (range) 16 ± 2 (12-18) 16 ± 2 (12-18) 16 ± 2 (12-18) 0.89

HHS (range) 92 ± 10 (70-100) 92 ± 11 (70-100) 92 ± 9 (70-100) 0.89

Worker (%) 24 (63%) 14 (70%) 10 (56%) 0.35

Sport activity (%) 23 (61%) 12 (60%) 11 (61%) 0.94

Total Hip Replacement (%) 3 (8%) 2 (10%) 1 (6%) 1

Delay surgery to THR, days (range) 135 ± 91 (75-240) 165 ± 106 (90-240) NA NA

NA = Not Applicable

Table 3. — Complications and clinical outcomes of the whole series
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A total of 6 revisions surgery were needed (13%). 
Three patients (8%) received a total hip replacement 
(THR) with a mean delay from surgery to 135 ± 91 
days (75-240) (Table 3). Figure 1 represents one case 
of external iliac vein injury due to the fracture (bone 
entrapment into the vein). 

Learning curve analysis

Between December 2015 and July 2018 (Period 1), 
23 patients were operated by one individual surgeon 
and were compared to the 23 patients operated on 
between August 2018 and May 2020 (Period 2). The 

Figure 1. — CT scan axial view of an acetabular fracture (anterior 
column with posterior hemitransverse) showing bone incarceration 
into the right extern iliac vein (wight arrow).

Variables Period 1 (n=23) Period 2 (n=23) p value

Age,years (range) 51 ± 17 (21-89) 54 ± 19 (20-86) 0.56

BMI (kg/m2) (range) 24 ± 3 (17-33) 25 ± 3 (20-32) 0.66

Mechanism of injury 

High energy (%) 21 (91%) 17 (74%) 0.24

Low energy (%) 2 (8.5%) 6 (26%) 0.24

ISS score (range) 11 ± 5 (3-25) 10 ± 5 (9-34) 0.55

Fracture pattern according to Letournel

Anterior column (%) 6 (26%) 3 (13%) 0.53

Transverse (%) 0 (0%) 2 (8.5%) 0.53

T-type (%) 4 (17.5%) 2 (8.5%) 0.53

Anterior column with posterior hemitransverse 
(%)

9 (39%) 11 (48%) 0.53

Both column (%) 4 (17.5%) 5 (22%) 0.53

Radiological prognostic factors

roof impaction (%) 9 (39%) 11 (48%) 0.55

acetabular protrusion (%) 10 (43%) 10 (43%) 1

femoral head injury (%) 1 (4%) 0 (0%) 1

femoral head dislocation (%) 0 (0%) 2 (8.5%) 0.48

floating hip (%) 2 (8.5%) 0 (0%) 0.48

Clinical preoperative status 

Worker before accident (%) 18 (78%) 13 (57%) 0.12

Sport activity before accident (%) 15 (65%) 14 (61%) 0.76

Surgical approach

Ilioinguinal (%) 9 (39%) 7 (30%) 0.54

Modified Stoppa-Cole (%) 14 (61%) 16 (70%) 0.54

Associated Kocher-Langenbeck (%) 5 (22%) 2 (9%) 0.41

Table 4. — Demographic and radiological data comparison between the two periods (learning curve)
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fractures (5/16, 31%) operated by ilioinguinal approach 
whereas anterior column with posterior hemitransverse 
fractures (18/30, 60%) were most often operated by 
modified Stoppa-Cole approach (p=0.001). 

When performing univariate analysis to identify 
factors associated with accuracy of reduction 
(anatomical and imperfect reduction versus bad 
reduction) mean ISS score was significantly higher 
with bad reduction (14 ± 6 (9-25) versus 10 ± 5 (3-
34), p=0.025). Fracture patterns distribution showed 
significant differences (p=0.01) with more anterior 
column with posterior hemitransverse fractures (18/36, 
50%) associated with good or imperfect reduction and 
more both columns fractures (5/10, 50%) associated 
with bad reduction. Regarding prognostic factors a 
medial protrusion was significantly associated with bad 
reduction (9/10, 90% versus 11/36, 31%, p = 0.001). 
The mean operative time was significantly higher with 
bad reductions (198 ± 60 min (90-300) versus 136 ± 
63 min (60-300); p = 0.009). The mean blood loss was 
significantly higher with bad reductions (670 ± 236 mL 
(300-1200) versus 476 ± 199 mL (100-750); p= 0.006). 
Per-operative complications were associated with bad 
reductions (3/10, 30% versus 1/36, 3%; p = 0.02). At 
last follow-up, PMA score and HHS were significantly 

two groups were comparable regarding age, mechanism 
of injury, BMI, ISS score, fracture patterns according 
to Letournel classification, prognosis factors, rate of 
workers and sporters before accident (Table 4). The two 
groups were also comparable regarding delay accident 
to surgery and surgical approaches (Table 4).  

No statistical significant differences were found 
regarding accuracy of reduction, operative time 
and blood loss (Table 5). No statistical significant 
differences were found regarding per-operative 
complications, post-operative complications and rate 
of re-intervention (Table 5). No statistical significant 
differences were found regarding clinical scores (PMA 
and HHS), rate of workers and sporters and rate of total 
hip replacement (Table 5). 

Sub-group analysis (ilioinguinal versus AIP 
approaches, accuracy of reduction and radiological 
prognostic factors) 

When performing univariate analysis to identify factors 
associated with surgical approach (ilio-inguinal versus 
modified Stoppa-Cole) fracture patterns distribution 
showed significant differences (p=0.001) with more 
anterior column fractures (7/16, 44%) and both columns 

Variables Period 1 (n=23) Period 2 (n=23) p value

Surgical time, minutes (range) 163± 59 (90-240) 137 ± 73 (60-300) 0.18

Blood loss, mL (range) 505 ± 134 (250-750) 536 ± 235 (100-1200) 0.61

Delay accident-surgery, days (range) 8 ± 6 (3-30) 9 ± 7 (4-28) 0.76

Reduction quality according to Matta

Anatomical (≤ 1 mm) 15 (65%) 13 (56%) 0.78

Imperfect (2-3 mm) 3 (13%) 5 (22%) 0.78

Bad (> 3mm) 5 (22%) 5 (22%) 0.78

Per operative complications (%) 0 (0%) 4 (17%) 0.11

Post-operative complications (%) 8 (35%) 9 (39%) 0.76

Re-intervention (%) 4 (17%) 2 (9%) 0.66

Follow-up, months (range) 32 ± 11 (12-48) 16 ± 6 (6-24) < 0.001

Clinical outcomes n=20 n=18

PMA (range) 16 ± 2 (12-18) 16 ± 2 (12-18) 0.89

HHS (range) 92 ± 11 (70-100) 92 ± 9 (70-100) 0.89

Worker (%) 14 (70%) 10 (56%) 0.35

Sport activity (%) 12 (60%) 11 (61%) 0.94

Total Hip Replacement (%) 2 (10%) 1 (6%) 1

Table 5. — Complications, clinical and radiological results comparison between the two periods (learning curve)
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approach possibly achieves higher rate of anatomic 
reduction compared with the ilioinguinal approach 
should be discussed. No recommendations about which 
preferred surgical approach to start with acetabular 
fracture surgery can be done. 

Interestingly, the choice of the surgical approach 
was associated with the fracture patterns according 
to Letournel classification because fracture patterns 
distribution showed significant differences (p=0.001) 
with more anterior column fractures (44%) and both 
columns fractures (31%) operated by ilioinguinal 
approach whereas anterior column with posterior 
hemitransverse fractures (60%) were most often 
operated by modified Stoppa-Cole approach (p=0.001). 
This could be explained by the extension of the fracture 
line through the coxal bone and the iliac wing in both 
columns and anterior columns fractures that is supposed 
to be easily reduced using ilioinguinal approach25. 
Anterior columns with posterior hemitransverse 
fractures are most often associated with a separation of 
quadrilateral plate that could be easily reduced using 
the Stoppa approach26.

Regarding complications, Shazar et al recorded 13.8% 
complications without differences due to the surgical 
approach [7]. This low rate of complications should be 
related to the experience of this surgeon. A 37% rate of 
complications was found in our study and seems to be 
more realistic in the first years of practice of acetabular 
surgeons. Regarding per operative complications 
we found a rate of 9% of complications with 2 vein 
injuries (one obturator vein treated by ligature, one 
iliac extern vein treated by a vascular bypass). Figure 
1 shows the vein injury due to the anterior column 
bone fragment through the iliac extern vein. Before 
surgery, the injury was incomplete and the patient had 
no blood loss. Because the bone incarceration into the 
vein was not identified and because the fracture had 
involved the quadrilateral plate, a modified Stoppa-
Cole approach was performed. To perform surgical 
exposure, lateral traction applied on the extern iliac 
vein which completed the veins injury due to the bone 
entrapment. With more experience, this complication 
could have certainly be avoided. One iatrogenic nerve 
injury (2%) of lateral femoral cutaneous nerve and 5 
neurological deficiencies (11%) were recorded, without 
statistical differences according to the surgical approach 
(ilioinguinal versus AIP Stoppa). According to Kelly et 
al, the incidence of traumatic nerve injury has changed 
over time, with an overall rate of injury who dropped 
from 8% to 6.5% and predominance of lateral femoral 
cutaneous nerve injury27. In our series the majority of 
neurological deficiencies were sciatic nerve injuries 

higher with good or imperfect reduction: PMA 17 ± 
2 (12-18) versus 15 ± 2 (12-18), p = 0.018; HHS 94 
± 9 (70-100) versus 83 ± 12 (70-100), p = 0.02. Total 
hip replacement was significantly associated with bad 
reduction (3/7, 43% versus 0/32, 0%; p = 0.004). 

DISCUSSION

This study reports the results of a 5-years learning 
curve of anterior approaches (ilioinguinal and modified 
Stoppa-Cole) performed by one single surgeon in a 
French Trauma Center. Clinical and radiological results 
of this learning curve are reported and analyzed. With a 
9% rate of per operative complications and 37% rate of 
post-operative complications, an anatomical reduction 
was obtained in 61% of patients. The modified Stoppa-
Cole approach was the most used approach (65% of 
patients). These findings are different to those reported 
in the literature because they correspond to a real 
learning curve. Both ilioinguinal and Stoppa approaches 
were new approaches for the surgeon. In a recent study 
comparing ilioinguinal and Stoppa approaches, Shazar 
et al have compared acetabular fracture reduction 
quality by the ilioinguinal or the Modified Rives-
Stoppa surgical approaches7. They have included 225 
patients, all of them operated on by the senior surgeon 
“NS”, 122 using ilioinguinal approach and 103 using 
the AIP approach. Majority of fracture patterns were 
both-column fractures (36.4%) followed by anterior 
column fractures (20.4%). Anatomical reduction was 
achieved in 75.1% of cases with a mean operative time 
of 262.4 min. Anatomical reduction was achieved more 
frequently in patients in the AIP group compared with 
those in the ilioinguinal group. The operative time 
was significantly higher with ilioinguinal approaches. 
No “learning curve effect” i.e. no increasing rate of 
anatomical reduction chronologically was found. This 
“learning curve effect” was found regarding operative 
time7. When comparing operative time and reduction 
with respect to surgical approach (ilioinguinal versus 
Stoppa) we did not find any significant differences. 
When comparing operative time and reduction quality 
chronologically (period 1 versus period 2) we did not find 
any “learning curve effect” regarding reduction quality 
and operative time. The same findings were found for 
blood loss in our study. This could be explained by the 
fact that “only” 46 patients were operated on the study 
period (5 years) whereas Shazar et al have operated 
on 225 patients in a 15-years period. Our results are 
more realistic and correspond to what a young surgeon 
who intend to specialize in acetabular fracture surgery 
should expect to experience. The conclusion that AIP 
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able to practice sports at the same previous level. These 
findings show that reduction quality is not the only 
parameter that should be analyzed to predict clinical 
outcomes. According to the studies of Verbeek et al 
and Ovre et al, bad reductions correspond to different 
radiological results (gap or step) and different locations 
(roof arc angle or not) with different consequences on 
clinical outcomes34,35.

The main limitations of this study are the retrospective 
design and the relative low rate of patients that have 
been included. It explains why only univariate analysis 
could be performed. However only 8 patients were lost 
to follow-up at 24 months (17%).  

CONCLUSION

The systematic inclusion of all patients operated on 
by the last author during the 5-years inclusion period 
that corresponds to the first 5-years of experience 
allows to get a realistic overview of the learning curve. 
Our results should encourage surgeons to perform 
acetabular fracture surgery, keeping in mind that such 
surgical procedures can be challenging, with high rate 
of complications and difficulty to obtain a systematic 
anatomical reduction. 
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