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Abstract

Background We previously reported the 5-year followup of
hips with femoroacetabular impingement (FAI) that under-
went surgical hip dislocation with trimming of the head-neck
junction and/or acetabulum including reattachment of the
labrum. The goal of this study was to report a concise followup
of these patients at a minimum 10 years.
Questions/purposes We asked if these patients had (1)
improved hip pain and function; we then determined (2) the 10-
year survival rate and (3) calculated factors predicting failure.
Methods Between July 2001 and March 2003, we per-
formed surgical hip dislocation and femoral neck osteoplasty
and/or acetabular rim trimming with labral reattachment in
75 patients (97 hips). Of those, 72 patients (93 hips [96%])
were available for followup ata minimum of 10 years (mean,
11 years; range, 10-13 years). We used the anterior
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impingement test to assess pain and the Merle d’ Aubigné-
Postel score to assess function. Survivorship calculation was
performed using the method of Kaplan and Meier and any of
the following factors as a definition of failure: conversion to
total hip arthroplasty (THA), radiographic evidence of
worsening osteoarthritis (OA), or a Merle d’ Aubigné-Postel
score less than 15. Predictive factors for any of these failures
were calculated using the Cox regression analysis.

Results At 10-year followup, the prevalence of a positive
impingement test decreased from preoperative 95% to 38%
(p < 0.001) and the Merle d’ Aubigné-Postel score increased
from preoperative 15.3 + 1.4 (range, 9-17) to 16.9 £ 1.3
(12-18; p < 0.001). Survivorship of these procedures for
any of the defined failures was 80% (95% confidence inter-
val, 72%—-88%). The strongest predictors of failure were
age > 40 years (hazard ratio with 95% confidence interval,
5.9[4.8-7.1],p = 0.002), body mass index > 30 kg/m2 5.5
[3.9-7.2], p = 0.041), a lateral center-edge angle < 22°
or > 32° (5.4 [4.2-6.6], p = 0.006), and a posterior ace-
tabular coverage < 34% (4.8 [3.7-5.6], p = 0.006).
Conclusions At 10-year followup, 80% of patients with
FAI treated with surgical hip dislocation, osteoplasty, and
labral reattachment had not progressed to THA, developed
worsening OA, or had a Merle d’ Aubigné-Postel score of less
than 15. Radiographic predictors for failure were related to
over- and undertreatment of acetabular rim trimming.
Level of Evidence Level 1V, therapeutic study.

Introduction

Surgical hip dislocation with trimming of the head-neck
junction and/or acetabulum including reattachment of the
labrum is an attractive option for the surgical treatment of
patients with femoroacetabular impingement (FAI). We
previously reported a good to excellent clinical result, no
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progression of osteoarthritis (OA), and no need for con-
version to a THA in over 90% of patients so treated at a
minimum 5-year followup (mean, 6 years; range, 5—
7 years) [35]. These procedures were performed between
July 2001 and March 2003 in 75 patients (97 hips) without
prior surgery or Legg-Calvé-Perthes disease. Excessive
acetabular rim trimming, OA, and increased age or weight
were associated with conversion to THA, progression of
OA, or a Merle d’Aubigné-Postel score less than 15 at 5-
year followup. To our knowledge, no minimum 10-year
followup exists for hips after surgical hip dislocation for
the surgical treatment of FAL

The goal of this study was to report a concise followup
at 10 years of the same patient series to evaluate clinical
results and the survival rate of surgery and to test for new
factors predicting failure. We therefore asked if patients
undergoing surgical hip dislocation with trimming of the
head-neck junction and/or acetabulum including reattach-
ment of the labrum had (1) improved hip pain and function
at 10-year followup. We then (2) determined the 10-year
survival rate using the endpoints defined as the need for
conversion to THA, progression of OA, and a Merle
d’Aubigné-Postel score less than 15 and (3) calculated
factors predicting these endpoints at a minimum of
10 years of followup.

Patients and Methods

We retrospectively reviewed the same subset of 75 patients
(97 hips) on whom we previously reported with a minimum
5-year followup after surgical hip dislocation for the
treatment of idiopathic FAI [35]. Surgeries were performed
between July 2001, when routine reattachment of the lab-
rum was introduced, and March 2003. Of the total of 146
procedures (121 patients) for this period of time, we
excluded 35 patients (37 hips) with FAI after previous
surgery including femoral and/or pelvic osteotomies (26
hips), open reduction and internal fixation of the femur
and/or acetabulum (six hips), and in situ pinning after
slipped capital femoral epiphysis (five hips). In addition,
we excluded 11 patients (12 hips) with Legg-Calvé-Perthes
disease eventually resulting in the subset of 75 patients (97
hips) with idiopathic FAI (Table 1). These patients
underwent surgical hip dislocation performed according to
the technique described by Ganz et al. [11] with resection
of a cam lesion and/or acetabular rim trimming including
labral reattachment. Three patients (four hips [4%]) were
lost to followup between 5 and 10 years. One patient (one
hip) died 8 years postoperatively from a cause unrelated to
surgery. The other two patients (three hips) were lost to
followup between 5 and 6 years after surgery without
undergoing conversion to THA or progression of OA.
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Table 1. Demographic and intraoperative data of the patient series

Parameters Value

Number of patients (hips) 75 (97)

Age (years)* 32 £ 8 (15-52)
Sex (percentage male of all hips) 57

Side (percentage right of all hips) 58

Height (cm)*
Weight (kg)*
Body mass index (kg/cm?)*

175 £ 11 (152-204)
79 £+ 17 (50-145)
25 £ 5 (18-43)

Type of femoroacetabular impingement

Cam (percentage) 4
Pincer (percentage) 11
Mixed (percentage) 85

* Mean + SD (range).

These patients presented with a good clinical result (Merle
d’Aubigné-Postel score of 17 for all hips) at the most
recent followup. The average followup of the remaining 72
patients (93 hips) was 11 years (range, 10-13 years). Of
these, we had complete clinical and radiographic followup
at a minimum of 10 years in 67 patients (88 hips). Five
patients (five hips) refused radiographic followup as a
result of radiation exposure. Of these, we had clinical
followup including the clinical scores at a minimum of
10 years with latest radiographic followup between 5 and
7 years postoperatively.

The study was approved by the local institutional review
board.

For the clinical and radiographic evaluation of the
patients, the same assessment scheme from the previous
report was used [35]. Clinical evaluation included the
patient history, anterior impingement test (pain in combined
flexion and internal rotation), and full goniometric ROM.
Subsequent surgeries and complications were summarized
and the complications were graded according to the adapted
Dindo-Clavien complication classification system for
orthopaedic surgery [9, 34]. Grade 1 complications were not
included as a result of the retrospective nature of the study
(Table 2). As a clinical scoring system, the Merle d’Au-
bigné-Postel score [25] was assessed preoperatively and at
the 5- and 10-year followup. In addition, the WOMAC [4],
Harris hip score (HHS) [12], the SF-12 physical and mental
component scales [10, 41], and the UCLA activity score
[43] were assessed at the 5- and 10-year followup. Radio-
graphic evaluation consisted of an AP pelvic radiograph and
a cross-table lateral view of the hip acquired in a stan-
dardized fashion [39]. Osteoarthritis was graded according
to the classification of Tonnis [40].

Different observers performed the clinical evaluation
preoperatively, at 5-, and 10-year followup. To evaluate hip
pain, the prevalence of a positive anterior impingement test
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Table 2. Subsequent surgeries and complications graded according
to the adapted Dindo-Clavien complication classification system for
orthopaedic surgery [9, 34]

Value Sink
classification [9,
34]

Subsequent surgeries and complications

Trochanteric screw removal (percentage) 31 -

THA (percentage) 11 -

Arthroscopic adhesiolysis (percentage) 6 3

Evacuation of wound hematoma 2 3
(percentage)

Irrigation and débridement for 1 3
subcutaneous wound infection
(percentage)

Refixation of greater trochanter 2 3
(percentage)

Arthroscopic acetabular rim trimming 1 -
(percentage)

Revision of iliotibial band dehiscence 1 3
(percentage)

was assessed. The anterior impingement test was considered
positive if in 90° of hip flexion and combined internal rota-
tion and adduction reproducible hip pain was triggered. Hip
function was assessed including the full goniometric ROM
and the Merle d’ Aubigné-Postel score. Substantial inter- and
intraobserver agreement has been reported for the anterior
impingement test [22], ROM [13, 24, 42], and the Merle
d’ Aubigné-Postel score [18]. In addition for evaluation of
hip function, the WOMAC, HHS, SF-12, and UCLA score
were assessed at 5- and 10-year followup. We calculated
survival rate at the 10-year followup and defined failure if
any of the following occurred: conversion to THA, pro-
gression of OA by at least one grade according to the Tonnis
classification [40], or a Merle d’ Aubigné-Postel score [25] of
less than 15 at most recent followup. The five patients (five
hips) without a minimum 10-year radiographic followup
were considered survivors because they did not show pro-
gression of OA on the latest radiographic followup (ranging
from 5.2 to 7.2 years) and they presented with a good to
excellent clinical result (HHS > 90) and high activity level
(UCLA > 7) ataminimum 10-year followup. We calculated
predictive factors for any of the previously defined endpoints
by evaluating demographic data (Table 1), clinical data
(Table 3), or OA. In addition, we evaluated the pre- and
postoperative radiographic parameters from the AP pelvic
radiograph or axial view for predictive factors including: the
lateral center-edge angle (LCEA), acetabular index, extru-
sion index, ACM angle, crossover sign, retroversion index
[32], posterior wall sign [32], ischial spine sign [16], alpha
angle, and craniocaudal, anterior, and posterior acetabular
coverage (calculated using computerized methods [38]).
These radiographic parameters were evaluated by one of us

not involved in the surgical care of the patients (SDS) and
with previously defined ranges for normal, deficient, and
excessive acetabular coverage [37].

We tested normal distribution using the Kolmogorov-
Smirnov test. We determined differences in hip pain and
function among the preoperative and 5- and 10-year fol-
lowup using repeated-measures analysis of variance for
ROM and the Friedman test for the Merle d’ Aubigné-Po-
stel score. If differences existed, pairwise comparison was
performed with the paired Student’ t-test for ROM and the
Wilcoxon test for the Merle d’Aubigné-Postel score with
Bonferroni correction. The frequency of positive anterior
impingement tests was compared among preoperative and
5- and 10-year followup using the chi-square test. Clinical
scores were compared between the 5- and 10-year followup
using the paired Student’s t-test. Survival of surgery was
calculated using the previously defined three endpoints and
the method of Kaplan and Meier [17]. Predictive factors for
failure were calculated using the univariate and multivar-
iate Cox proportional model with corresponding hazard
ratios and adjusted hazard ratios [8]. Hazard ratios were
calculated with 95% confidence intervals (CIs).

Results

At the 10-year followup, hip pain was decreased and function
remained improved in the majority of patients compared with
the preoperative status (Table 3). The prevalence of a positive
impingement test decreased from 95% preoperatively to 38%
at 10-year followup (p < 0.001). The mean Merle d’ Aubigné-
Postel score increased from preoperatively 15.3 + 1.4 (range,
9-17) to 16.9 £ 1.3 (range, 12-18; p < 0.001) at 10-year
followup as a result of the Merle d’ Aubigné-Postel pain sub-
score increasing from 3.8 + 0.7 (range, 2-5) to 5.2 = 0.9
(range, 3-6; p < 0.001). ROM increased (Table 3) for
extension (mean at 10-year followup of 4° £ 3° [range, —10°
to 10°]; p = 0.006), internal rotation (19° &+ 11° [range, 0°-
45°]; p < 0.001), and abduction (44° + 11° [range, 5° to
—60°]; p <0.001) (Table 3). Compared with the 5-year
evaluation, the following were decreased at 10 years: mean
Merle d’Aubigné-Postel score (16.9 + 1.3 [range, 12-18]
versus 17.2 £ 1.2 [range, 12-18]; p = 0.001), and WOMAC
pain subscore (6 £ 11 [range, 0-50] versus 10 £ 14 [range,
0-56]; p = 0.014) (Table 3). In contrast, an increased prev-
alence of a positive anterior impingement test (38% versus
17%; p < 0.001), physical component scale of the SF-12
(52 &+ 7 [range, 24-61] versus 50 = 8 [range, 20-65];
p < 0.001), extension (4 £ 3 [range, —10° to 10°] versus
0° + 2° [range, 0°-10°]; p < 0.001), and abduction
(44° £ 11° [range, 5°-60°] versus 39 + 6 [range, 20°-50°];
p = 0.004) were found at 10- compared with 5-year followup
(Table 3).
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Table 3. Clinical results preoperatively and at 5- and 10-year followup

Parameter (best-worst Preoperative 5-year 10-year p value p value p value p value
score possible) (n =97) followup followup global preoperative  preoperative 5- versus
(n = 90) (n = 86) versus 5-year* versus 10-year* 10-year*

Merle d’ Aubigné-Postel

Score [17] (18-0) 153 £ 1.4 (9-17) 172 £ 1.2 (12-18) 169 £ 1.3 (12-18) < 0.001 < 0.001 < 0.001 0.001
Pain (6-0) 3.8 £ 0.7 (2-5) 53 £ 0.9 (2-6) 5.2 £ 0.9 (3-6) < 0.001 < 0.001 < 0.001 0.031
Mobility (6-0) 5.8 £ 0.5 (4-6) 5.9 + 0.2 (5-6) 5.9 + 0.4 (5-6) 0472 - - -
Walking ability (6-0) 5.7 £ 0.7 (2-6) 5.9 + 0.2 (5-6) 5.9 + 0.4 (4-6) 0.264 - - -

WOMAC [4] (0-100) - 8 £+ 12 (0-52) 6 £ 11 (0-59) - - - 0.053
Pain (0-100) 10 £ 14 (0-56) 6 £ 11 (0-50) 0.014
Stiffness (0-100) 11 £ 14 (0-56) 8 £ 13 (0-55) 0.165
Function (0-100) 7 + 12 (0-58) 6 £ 12 (0-63) 0.110

Harris hip score [11] (100-0) — 92 £ 12 (48-100) 92 £ 10 (44-100) - - - 0.842

SF-12 [9, 33]
Physical component 50 + 8 (20-65) 52 + 7 (24-61) < 0.001
Scale (100-0) - -
Mental component 54 + 8 (21-67) 52 + 10 (20-63) 0.375
Scale (100-0)

UCLA score [34] (10-0) - 7 + 2 (2-10) 8 +2(2-10) - - - 0.166

Anterior impingement 95 17 38 < 0.001 < 0.001 < 0.001 < 0.001
test (percent positive)

ROM
Flexion 102 £+ 11 (85-130) 102 £+ 9 (80-130) 100 £ 10 (80-130)  0.398 - - -
Extension 1 + 4 (0-20) 0+ 2 (0-10) 4 + 3 (-10-10) <0.001  0.149 0.006 < 0.001
Internal rotation 14 £+ 10 (0-45) 19 £ 8 (0-40) 19 £+ 11 (0-45) < 0.001  0.003 < 0.001 0.765
External rotation 29 + 11 (5-60) 30 £ 8 (10-45) 31 £ 13 (5-60) 0.697 - - -
Abduction 31 £ 10 (0-60) 39 £ 6 (20-50) 44 + 11 (5-60) < 0.001 < 0.001 < 0.001 0.004
Adduction 21 £+ 8 (0-35) 24 £ 7 (10-40) 21 £+ 7 (0-45) 0.190 - - -

Values of continuous parameters are expressed as mean + SD with range in parentheses; * the level of significance for pairwise comparison of
the Merle d’ Aubigné-Postel, prevalence of a positive anterior impingement, and ROM after Bonferroni correction was p = 0.05/3 = 0.017.

Twenty-two of 97 hips reached an endpoint of failure.
Eleven hips were converted to a THA after a mean of
5 &+ 2 years (range, 2-9 years). Eight hips showed pro-
gression of OA during the followup period. Three hips had
a Merle d’Aubigné-Postel score of less than 15 at most
recent followup. This resulted in a cumulative survivorship
of 80% (95% CI, 72%-88%) at the 10-year followup
(Fig. 1).

After controlling for potential confounding variables,
our multivariate analysis identified age > 40 years (hazard
ratio with 95% CI, 5.9 [4.8-7.1]; p = 0.002), a body mass
index (BMI) > 30 kg/m* (5.5 [3.9-7.1]; p = 0.041), a
postoperative LCEA < 22° or > 32° (54 [4.2-6.6;
p = 0.006]), or a postoperative posterior femoral coverage
of < 34% (4.8 [3.7-5.9]) to be associated with a higher
likelihood of failure (Table 4). In comparison to the pre-
dictors found at the 5—year followup, age > 40 years was
repeatedly found to be a negative predictive factor. In
contrast, an acetabular index > 14° or a total acetabular
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coverage < 72% were not identified as predictive factors at
10-year followup. The BMI, LCEA, and posterior femoral
coverage were new predictive factors for failure not found
at the 5-year followup in the multivariate analysis [35]. The
LCEA was not only related to deficient acetabular coverage
like the other predictive factors describing acetabular
coverage (posterior femoral coverage or acetabular index
and total femoral coverage from the 5-year followup), but
also to excessive acetabular coverage (Fig. 2).

Discussion

Since the introduction of surgical hip dislocation [10], there
has been increasing interest in the surgical treatment of
FAIL Both open and arthroscopy treatment options have
become widely accepted with generally promising short-
and mid-term results [35]. To the best of our knowledge, no
10-year results for surgical treatment of FAI exist. The aim
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Fig. 1A-B (A) The Kaplan-Meier survivorship for hips after surgical
hip dislocation with labral reattachment for the treatment of FAI is
shown. Endpoints were defined as conversion to THA, progression of
OA, and a Merle d’Aubigné-Postel score of less than 15. The
cumulative survivorship at 10 years was 80% (95% CI, 72%—-88%).

Table 4. Predictive factors for failure with corresponding hazard ratios
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(B) A comparable mean 10-year survivorship with the same endpoints
was found for other hip-preserving surgeries including periacetabular
osteotomy (PAO) (79% and 91% survival rate for PAO with optimal
and suboptimal correction, respectively) [1] and anteverting PAO
(74% survival rate) [33].

Category Parameter Hazard ratio’ p value Adjusted hazard p value
(95% confidence ratio® (95%
interval) confidence interval)
Demographic factors Age > 40 years 4.9 (4.0-5.8) < 0.001 59 4.8-7.1) 0.002
Weight > 100 kg 4.6 (3.3-5.9) 0.019
Body mass index > 30 kg/m2 5.1 (3.6-6.6) 0.033 5.5 (3.9-7.2) 0.041
Preoperative radiographic Anterior femoral coverage < 15%%* 43 (3.2-54) < 0.001
factors Osteoarthritis > Tonnis Grade 1 6.2 (5.2-7.2) < 0.001
Postoperative factors related ~ LCEA < 22° or > 32°% 5.4 (4.3-6.5) 0.003 5.4 (4.2-6.6) 0.006
to surgical accuracy Al < 3° or > 13°% 5.3 (3.7-6.9) 0.037
Extrusion index < 18% or > 28%* 5.6 (4.5-6.7) 0.002
Total femoral coverage < 72% or > 83%* 3.1 (2.1-4.1) 0.029
Anterior femoral coverage < 15%* 3.7 (2.4-4.9) 0.038
Posterior femoral coverage < 34%%* 3.4 (2.4-4.3) 0.011 4.8 (3.7-5.9) 0.006

* Under- or overcoverage defined by Tannast et al. [37]; Tunivariate analysis; *multivariate analysis; LCEA = lateral center-edge angle;

Al = acetabular index.

of the current study was to report the 10-year followup with
clinical results, survival rate, and predictive factors for
failure in patients undergoing surgical hip dislocation for
symptomatic FAI with trimming of the head-neck junction
and/or acetabulum including reattachment of the labrum.
At the 10-year followup, we found decreased pain and
improved function in a vast majority of these patients.
There was a survival rate of surgery of 80% at 10-year
followup using the endpoints defined as the need for con-
version to THA, progression of OA, and a Merle
d’ Aubigné-Postel score less than 15. Predictive factors for
these endpoints included an age > 40 years, a BMI > 30
kg/mz, a LCEA < 22° or > 32° or a posterior femoral
coverage of < 34%.

The limitations of the current study are similar to those
from our previous report [35]. First, there is a lack of a
control group with labral resection or untreated FAIL
Therefore, the current results are compared with the liter-
ature on arthroscopic or open surgical treatment of FAI
(Fig. 3). Second, the clinical data were assessed by dif-
ferent observers as a result of the retrospective design of
the study and potentially biasing the results. However,
substantial inter- and intraobserver agreement has been
reported for those clinical parameters evaluated by differ-
ent observers. Third, some clinical scores including the
WOMAC, HHS, SF-12, and UCLA scores were only
available at the 5- and 10-year followup. In addition, not all
patients could be followed up for a minimum of 10 years.
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Fig. 2A-B Scatterplots showing postoperative radiographic param-
eters describing acetabular morphology. The gray area represents the
normal values for the radiographic parameters [37] and the white and
black dots represent the surviving hips and failures at 10-year
followup, respectively. Most failures had a dysplastic acetabular
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morphology with an (A) excessive acetabular index or (B) extrusion
index and a deficient (A) LCEA or (B) total femoral coverage. At 10-
year followup some hips failed with an acetabular morphology of
persisting pincer type.
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Fig. 3 Bubble chart shows followup, size of patient series (size of bubble), treatment (open or arthroscopic treatment [asterisk]), and survival
rate with conversion to THA as the endpoint. In addition, the color represents the percentage of labral reattachment ranging from white for no

reattachment to black for 100% of reattachment.

There were three patients with four hips, which were lost to
followup and could have reached an endpoint because their
last followup was between 5 and 6 years. An additional
five patients (five hips) did not have radiographic followup
at a minimum 10-year followup. These five patients (five
hips) were not considered failures because they presented
with good to excellent clinical results (HHS > 90) and a
high activity level (UCLA > 7) making progression of OA
unlikely.

In a vast majority of patients hip pain and function were
improved at the 10-year followup compared with the pre-
operative status (Table 3). A decreased prevalence of a
positive anterior impingement test [6], improved hip pain
[19, 29], or improved Merle d’ Aubigné-Postel score [3, 26]
at latest followup is consistent with the results in the
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literature regardless of the treatment of labral disease or
open versus arthroscopic surgery. We found an improve-
ment of internal rotation, abduction, and extension at the
10-year followup (Table 3). The internal rotation is typi-
cally decreased in patients with FAI and improvement after
corrective surgery has been uniformly reported [5, 7, 21,
27]. However, improvements in abduction and extension
after surgical correction in hips with FAI have not previ-
ously been reported in the literature (Table 3). Between the
5- and 10-year followup, some minor improvement in the
WOMAC pain subscore and the physical component scale
of the SF-12 were detected (Table 3). At latest followup,
the results for the WOMAC [2, 14, 27], HHS [6, 15, 19, 21,
30, 31], SF-12 [2, 27, 28], and UCLA [2] scores were
comparable to those found in the literature.
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Fig. 4A-F Forty-two-year-old female patient with (A) a normal
acetabulum and (B) a decreased anterosuperior offset (arrow),
referred to as cam-type FAI. (C) She underwent surgical hip
dislocation and trimming of the acetabular rim with labral reattach-
ment resulting in deficient acetabular coverage. (D) On the femoral
side, trimming of the head-neck area normalized offset (arrow). (E)
At 10-year followup, the hip presented with osteoarthritic changes
with osteophyte formation and (F) posteroinferior joint space
narrowing.

The survival rate of clinically good-functioning, nonar-
thritic hips decreased from 91% at 5-year to 80% at 10-year
followup (Fig. 1). To our knowledge, no other long-term
study for surgical treatment of FAI exists. Earlier results
without or only partial labral reattachment [3, 20, 26]
showed comparable survival rates at a considerably lower
followup of 5 years (Fig. 3). Comparing our results with
those of acetabular osteotomies for the treatment of hip
dysplasia [1, 36] or acetabular retroversion [33], a com-
parable survival rate at 10-year followup ranging from 74%
to 91% (Fig. 1) was found. However, one has to take into

account the different natural course of OA among these hip
pathologies and the younger mean age at the time of sur-
gery [33].

Negative predictive factors found at both the 5- and 10-
year followup included age > 40 years and deficient post-
operative acetabular coverage (acetabular index > 14° or
total acetabular coverage < 72% from the 5-year followup
[35]; LCEA < 22°, and posterior femoral coverage < 34%
from the current study). Additional predictive factors found
at the 10-year followup were persistent overcoverage of the
acetabulum (LCEA > 32°) and a BMI exceeding 30 kg/m”.
Although deficient acetabular coverage, as might be seen
from excessive trimming (Fig. 4) or trimming in borderline
dysplastic hips, resulted in early failure after 5 years, hips
with undercorrection and persisting pincer impingement
failed later at the 10-year followup (Fig. 2). Thus, optimal
acetabular coverage is critical for a good long-term result in
hips after surgical correction of FAI (Table 4). Both deficient
and excessive acetabular coverage can result in failure,
whereas deficient coverage results in more rapid deteriora-
tion of the joint than persistent pincer-type impingement. In
the literature, reported negative predictive factors include
increased OA [20, 23, 26, 29, 31], increased age [15, 20], a
decreased BMI [27], and labral resection [19, 23, 31]. Pre-
operative OA according to Tonnis [40] was not a predictive
factor in our multivariate analysis (Table 4). This might be
the result of the low percentage of hips with advanced OA
(two hips [2%] with OA > Grade 1) in the current patient
series. OA tends to progress with age and increased age has
been reported as a negative predictive factor in the literature
[15, 20] and the current study (Table 4). We found a worse
outcome in patients aged > 40 years, which is comparable
to the results of arthroscopic treatment with patients requir-
ing THA aged > 48 years [15]. In contrast to our results,
Naal et al. [27] found a lower BMI (21 versus 24 kg/mz) in
patients with conversion of the hip to THA or major revision
following open surgical treatment for FAI. We found a worse
outcome in patients with an increased BMI, which shows that
excessive weight could be a reason for OA also in the hip.
Labral resection has repeatedly found to be a negative pre-
dictive factor [19, 23, 31]. In the current study, no labral
resection had been performed.

Based on the 5-year followup [35] and the current results,
we have refined the indication for surgical hip dislocation
with femoral neck osteoplasty and/or acetabular rim trim-
ming. In addition, we place more emphasis on the ideal
amount of acetabular correction. Today patients typically are
at a younger age; however, patients aged > 40 years are not
necessarily excluded if they present without joint degener-
ation graded > Tonnis Grade 2. A BMI > 30 kg/m? has not
discouraged us from surgically treating patients with FAIL
We believe these patients could benefit from improved joint
kinematics with impingement-free motion despite the worse
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outcome at 5- and 10-year followup. Trimming should be
performed according to the preoperative planning and should
avoid both excessive and insufficient trimming. Normative
data for acetabular coverage [37] can help the surgeon to plan
the minimal required and maximal possible resection not to
result in dysplastic acetabular coverage. Intraoperatively,
care has to be taken not to trim all the damaged acetabular
cartilage per se but only the maximal amount possible
according to the planning. After correction, the hip should be
dynamically assessed to check whether impingement-free
ROM was achieved.

In summary, we found that 80% of patients after sur-
gical hip dislocation with trimming of the head-neck
junction and/or acetabulum including reattachment of the
labrum had not progressed to THA, developed worsening
OA, or had a Merle d’ Aubigné-Postel score of less than 15.
Negative predictors for failure were age > 40 years, a BMI
exceeding 30 kg/m?, and both deficient or excessive ace-
tabular coverage. Optimal acetabular coverage is critical
for a good long-term result in hips after surgical correction
of FAI, but deficient acetabular coverage results in more
rapid deterioration of the joint than persistent overcoverage
or pincer-type impingement.
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