Clin Orthop Relat Res (2017) 475:1169-1177
DOI 10.1007/s11999-016-5115-6

Clinical Orthopaedics
and Related Research’

APublication of The Association of Bone and Joint Surgeons®

PN
@ CrossMark

SYMPOSIUM: 2016 BERNESE HIP SYMPOSIUM

What Are the Risk Factors for Revision Surgery After Hip
Arthroscopy for Femoroacetabular Impingement at 7-year

Followup?

Pascal Cyrill Haefeli MD, Christoph Emanuel Albers MD, Simon Damian Steppacher MD,

Moritz Tannast MD, Lorenz Biichler MD

Published online: 7 October 2016
© The Association of Bone and Joint Surgeons® 2016

Abstract

Background 1In recent years, surgical treatment of
symptomatic femoroacetabular impingement (FAI) has
been increasingly performed using arthroscopy. Bony
pathomorphologies and damage to the labrum as well as
cartilage defects can be addressed with comparable results
to open surgery with overall less surgery-related compli-
cations. Despite the increasing importance of hip
arthroscopy, however, reports on midterm clinical and
radiographic outcomes and comparison to open surgical
hip dislocation are scarce.
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Questions/purposes (1) What are the clinical and radio-
graphic outcomes at a mean 7-year followup; (2) what is
the cumulative 7-year survivorship, using the endpoints of
THA, progression of osteoarthritis according to Tonnis, or
poor clinical outcome with a Merle d’ Aubigné score of less
than 15 points, of hips with symptomatic FAI treated
arthroscopically; and (3) what factors were associated with
revision surgery?

Methods Between 2003 and 2008 we performed a total of
62 arthroscopic procedures (60 patients) for FAI. For the
same indication, we also performed 571 surgical hip dis-
locations during that time. Standardized treatment was
femoral offset correction, acetabular rim trimming, or both
and treatment of labral or chondral defects. An arthroscopic
approach was generally used if the pathomorphology was
located in the anterosuperior quadrant of the hip and was
gradually used for more complex cases. We excluded 10
hips (10 patients) in which the standardized treatment was
not achieved and no offset correction or acetabular rim
trimming was performed. Of the remaining 52 hips (50
patients), 39 hips underwent isolated femoral offset cor-
rection, four hips isolated acetabular rim trimming, and
nine hips both procedures. At a mean followup of 7 years
(range, 5-11 years), the Merle d’Aubigné clinical score
was obtained and plain radiographs were examined (Tonnis
grade, heterotopic ossification, lateral center-edge [LCE]
angle, acetabular index [Al], extrusion index, alpha angle,
and pistol grip deformity). Cumulative survivorship was
calculated according to Kaplan-Meier using conversion to
THA, progression of osteoarthritis (one or more Tdnnis
grades), or poor clinical outcome (Merle d’ Aubigné score
< 15 points) as endpoints. Cox regression analysis was
used to identify univariate factors associated with revision
surgery.
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Results At last followup we detected a significant but
possibly not clinically relevant increase in Merle d’Au-
bigné scores from preoperative levels to latest followup (14
4 1 versus 16 £ 2, mean difference 2 points with a 95%
confidence interval [95% CI] —3 to 7, p < 0.001). Six hips
showed progression of osteoarthritis. Cumulative sur-
vivorship (hips free from conversion to THA, progression
of osteoarthritis, or poor clinical outcome) of hips treated
with hip arthroscopy for FAI at a mean followup of 7 years
was 81% (95% CI, 68%-95%). Two patients (two hips,
4%) underwent THA at 7 and 9 years, respectively. An
increased preoperative acetabular coverage (LCE angle,
Al), increased offset in the superior portion of the femoral
neck (pistol grip deformity), and a remaining pistol grip
deformity postoperatively were associated with revision
surgery. Any treatment of the labrum did not influence the
outcome. Factors associated with failure could not be
identified.

Conclusions In this series of patients with arthroscopic
treatment of symptomatic FAI, hip arthroscopy resulted in
an intact hip without progression of osteoarthritis and with
a Merle d’ Aubigné score of > 15 points in 81% of patients
at 7-year followup. Increased acetabular coverage and
femoral pistol grip deformity were risk factors for revision
surgery.

Level of Evidence Level 1V, therapeutic study.

Introduction

Femoroacetabular impingement (FAI) is recognized as a
cause of hip pain as well as a potential factor in the
development of degenerative arthritis of the hip [20, 21].
Surgical hip dislocation (SHD), initially described in the
early 1990s [19], allows an unrestricted visualization of the
central and peripheral compartment, evaluation of ROM of
the hip, and recognition of damage to the cartilage or
labrum caused by an abutment of the femoral neck against
the acetabular rim [2]. In addition, SHD provides wide
access to the hip to treat bony pathomorphologies like cam
deformity, acetabular overcoverage, or femoral malrotation
as well as lesions of the cartilage and labrum [19]. There
are, however, some disadvantages to treating FAI with
SHD such as a relatively long rehabilitation as a result of
the osteotomy of the greater trochanter, risk of intraartic-
ular adhesions, trochanteric pain attributable to the screws,
and a long scar lateral to the hip [41, 42].

Because of these problems, arthroscopic techniques are
a potentially attractive alternative, because no osteotomy of
the greater trochanter and full dislocation of the hip has to
be performed, with fewer complications related to surgery
[15, 30] and faster rehabilitation [29]. However, hip
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arthroscopy has inherent limitations, including restricted
access to the acetabulum and posterior aspects of the hip,
the need to incorporate a difficult technique with a long
learning curve, and risk of under- or overcorrection of FAI
pathomorphology. Nevertheless, hip arthroscopy for treat-
ment of FAI is increasingly used [11] and has become the
primary treatment option in many centers performing hip-
preserving surgery. With adequate training, arthroscopic
osseous correction [3, 6, 16] as well as treatment of labral
and chondral damages [34, 37] in standard FAI affecting
the anterior aspect of the joint can now be performed
comparably to open surgery [27]. Most reports on clinical
or radiographic results after arthroscopic treatment of FAI
are however limited by short-term followup [12, 25] and
thus the success or failure of these procedures over time is
not known.

We therefore asked: (1) What are the clinical and
radiographic outcomes at a mean 7-year followup; (2) what
is the cumulative 7-year survivorship (hips free from
conversion to THA, progression of osteoarthritis as
increased by one or more points on Tonnis score, or poor
clinical outcome as a Merle d’Aubigné score of < 15
points) of hips with symptomatic FAI treated arthroscopi-
cally; and (3) what are factors associated with revision
surgery?

Patients and Methods

Between 2003 and 2008 we evaluated more than 700
patients for FAI at our institution. Five hundred eight
patients (571 hips) with symptomatic FAI were treated
with SHD. Depending on the type of impingement, stan-
dardized treatment was femoral offset correction,
acetabular rim trimming, and treatment of labral or chon-
dral defects. During the same time, the potential for
arthroscopic treatment of hip pathologies was evaluated.
As a result of technical limitations, initial indications of hip
arthroscopy were limited to the treatment of hip infections,
adhesiolysis, labrum resection, or pure diagnostic proce-
dures. With gaining experience, the correction of the offset
at the femoral head-neck junction was performed followed
by acetabular rim trimming and labrum débridement and
reattachment. This resulted in a steady increase of arthro-
scopically performed FAI surgeries at our institution from
10% in 2003 to 35% in 2008. That group of patients rep-
resents the basis of the current study. Included were
patients who had no previous surgery or trauma of the hip
and were aged 16 years and older. This resulted in 60
patients (62 hips). Excluded were 10 patients (10 hips) in
whom the treatment was purely symptomatic without offset
correction on the femoral head-neck junction or acetabular
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Table 1. Demographic parameters

Parameters Value

Number of patients (hips) 50 (52)

Age at index surgery (years) 35 £ 12 (16-63)
Female 46 (89%)

Right side 34 (65%)

Height (cm) 167 £ 7 (147-182)
Weight (kg) 67 £ 15 (47-101)

Body mass index (kg/m?) 24 £ 5 (18-38)

Type of femoroacetabular impingement

Cam-type 25 (48%)

Pincer-type 13 (25%)

Mixed-type 14 (27%)
Type of FAI surgery

Offset correction 39 (75%)

Rim trimming 4 (8%)

Offset and rim addressed 9 (17%)
Additional surgical procedures

Labrum refixation 4 (8%)

Labrum excision 16 (31%)

Adhesiolysis 2 (4%)

Continuous variables expressed as mean £ SD (range); FAI =
femoroacetabular impingement.

rim trimming. Of those, seven patients had isolated labrum
excision and three patients had isolated labrum débride-
ment. Of the remaining 52 hips (50 patients, 89% female),
39 hips underwent head-neck offset correction, four hips
acetabular rim trimming, and nine hips both interventions.
In four hips the labrum was reattached, and in 16 hips the
labrum was excised (Table 1).

The diagnosis of FAI was established based on the
patient’s history, clinical examination with a positive
impingement sign [23], review of conventional AP pelvis
and cross-table lateral hip radiographs [31, 46], and radial
MR arthrography. Allocation of hips into cam-, pincer-, or
mixed-type FAI was based on parameters on plain radio-
graphs. An alpha angle exceeding 50° [33] and/or a pistol
grip deformity [24] was defined as cam-type FAI A lateral
center-edge (LCE [48]) angle of more than 33° [45] and/or
acetabular index (AI [47]) of less than 3° [45] was defined
as pincer-type impingement. Hips with both cam- and
pincer-type pathomorphology were defined as mixed-type
FAI (Table 1). During the study period, SHD was the gold
standard for the treatment of FAI at our institution. Indi-
cations for arthroscopic management were based on a
thorough evaluation of the radiographs and MR arthrog-
raphy to define the size and location of the femoral and
acetabular pathomorphology to determine if the necessary
correction to achieve impingement-free ROM could be
performed arthroscopically. As a result of the technical

limitations at the time, hip arthroscopy was only performed
in hips in which the pathology was located in the antero-
superior quadrant of the hip. Patients with excessive pincer
impingement with protrusio of the femoral head, pro-
nounced acetabular retroversion, cam-type FAI with the
pathomorphology exceeding the retinacular vessels, or
secondary FAI (residual hip dysplasia, Legg-Calvé-Perthes
disease) were treated with open surgical procedures. Hips
with advanced signs of arthritis (Tonnis [7] Grade II or
higher or signs of advanced cartilage lesions in MR
arthrography) were treated nonsurgically or with THA,
depending on the severity of symptoms.

Hip arthroscopy was performed as previously described
[6]. In summary, surgery was performed under general
anesthesia on a traction table. Both the lateral and supine
positions were used dependent on the operating surgeon.
Most commonly, the anterolateral and midanterior portals
were used with access to the central compartment first. The
operative plan was established before surgery, but adap-
tions were made depending on intraoperative findings. On
completion of the intervention, the foot was removed from
the traction device and impingement-free ROM was tested.
Postoperatively, the patients were immediately mobilized
on a continuous passive motion machine. Full weight-
bearing of the operated hip was allowed with the use of two
crutches for 2 weeks. Once discharged, the patients were
instructed to mobilize the hip with the use of a stationary
bicycle to prevent intraarticular adhesions.

Mean followup was 7 & 1 years (range, 5—11 years). At
last followup, patients were examined in a standardized
manner by one orthopaedic resident (not a treating surgeon,
PCH). Complete workup consisted of the patient’s history
(conversion to THA, revision surgery), written question-
naires to determine the Merle d’Aubigné clinical score
[13], and full goniometric ROM examination of the hip.
For radiographic followup, conventional AP pelvis and
cross-table lateral hip radiographs were assessed for signs
of osteoarthritis (Tonnis grade), heterotopic ossifications
(Brooker grade [5]), LCE angle, Al, extrusion index [26],
crossover sign [36], retroversion index [46], alpha angle,
and pistol grip deformity [44]. Analysis of the radiographic
parameters was performed with the commercially available
software Hip2Norm [49].

Two patients (two hips, 4%) were lost to followup.
Sixteen patients (17 hips, 33%) did not return for exami-
nation at our outpatient clinic, but agreed to complete the
questionnaires. Of these patients, 12 patients (13 hips)
declined clinical and radiographic examination because
they felt well concerning their hip, one patient was not able
to come to our outpatient clinic as a result of a decreased
general condition not related to the hip, and three patients
changed their treating orthopaedic surgeon. Except for a
small difference in the proportion of patients with mixed-
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Table 2. Pre- and postoperative clinical parameters

Parameters Preoperative Postoperative  p value
THA 0 2 (4%) 0.157
Revision surgery - 9 (17%) -
Merle d’Aubigné score 14 £ 1 (8-15)* 16 + 2 (7-18) < 0.001
18 points (excellent) 0 6 0.014
17 points (very good) 0 21 < 0.001
16 points (good) 0 6 0.014
15 points (good) 15 9 0.221
< 14 points (fair/poor) 37 6 < 0.001

Continuous variables expressed as mean £ SD (range); *the preop-
erative Merle d’Aubigné scores were retrospectively calculated.

type FAI, there were no demographic, clinical, or radio-
graphic differences between the patients who completed
followup and those that did not (Supplemental Tables 1-3
[Supplemental materials are available with the online
version of CORR™).

Kolmogorov-Smirnov test was used to determine nor-
mal distribution. Comparison of normally distributed
continuous variables was performed using a paired t-test;
for comparison of nonnormally distributed continuous
variables, the Wilcoxon rank-sum test (paired) was used.
Comparison of binominal data was done by chi-square test.
For survivorship analysis, Kaplan-Meier curves were cal-
culated. Endpoints were conversion to THA, progression of
osteoarthritis (one or more Tonnis grades), or poor clinical
outcome (Merle d’Aubigné score < 15 points). To identify
univariate factors associated with revision surgery, Cox
regression analysis with the endpoint of revision surgery
was used. All statistical analysis was performed with
WinSTAT® (Version 2012.1; Robert K. Fitch, Bad
Krozingen, Germany) in Microsoft™ Office Professional
Plus 2010 (Version 14.0.7128.5000; © Microsoft Corpo-
ration, Redmond, WA, USA).

Results

Two patients (two hips, 4%) underwent THA at 7 and 9
years, respectively. In the remaining patients we detected a
significant but possibly not clinically relevant increase in
Merle d’Aubigné scores from preoperative levels to latest
followup (14 &£ 1 versus 16 + 2, mean difference 2 with
95% confidence interval [CI], —3 to 7; p < 0.001). Eighty-
seven percent of hips (45 of 52) showed good to excellent
results (Merle d’Aubigné 15-18 points), whereas six hips
(12%) had fair or poor results (7-13 points Merle d’Au-
bigné) (Table 2). Two of these patients had generalized
chronic pain syndrome and one patient had depression and
conversion disorder; two patients (two hips) did not return
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for followup examination and no detailed reason for their
low scores could be identified. Six hips showed progression
of osteoarthritis (Tonnis Grade 1 and 2) and six hips
developed heterotopic ossifications (Brooker Grade 1 and
2) (Table 3). Nine hips in nine patients (17%) underwent
revision surgery. In two hips the offset was corrected, in
one hip the acetabular rim trimmed, and in six hips both the
offset and the rim were addressed. In three of these hips
(6%) the labrum was reattached.

Cumulative survivorship free of THA, progression of
osteoarthritis (one or more Tonnis grades), or poor clinical
outcome (Merle d’Aubigné score of < 15 points) of hips
treated with hip arthroscopy for FAI at the mean followup
of 7 years was 81% (95% CI, 68%-95%) (Fig. 1).

Various univariate factors associated with revision sur-
gery could be identified. Preoperative factors for revision
surgery were LCE angle > 33° (hazard ratio 4.63 [95% ClI,
1.07-19.94], p = 0.040), Al < 3° (95.58 [95% CI, 8.02—
1162.64], p < 0.001), and an increased offset in the supe-
rior portion of the femoral neck (pistol grip deformity (1.55
[95% CI, 1.34-1.78], p < 0.001). A postoperative factor
associated with revision surgery was a remaining high
pistol grip deformity (1.05 [95% CI, 1.00-1.09], p =
0.035). Interventions on the labrum (débridement or exci-
sion) did not positively nor negatively influence outcome.
With the numbers available, we did not find body mass
index (3.89 [95% CI, 0.97-15.64], p = 0.056) and extrusion
index (0.85 [95% CI, 0.73-1.00] [8], p = 0.051) to be
associated with a higher risk of failure (Table 4). No fac-
tors associated with failure (THA, progression of
osteoarthritis, and Merle d’Aubigné score < 15 points)
could be identified.

Discussion

The goal of surgical treatment of symptomatic FAI is to
correct the anatomic abnormalities leading to symptoms
and ideally to prevent the development of secondary
osteoarthritis. Initially, SHD was the standard of care with
generally promising mid- to long-term results [42]. There
are, however, some surgery-related disadvantages such as
long rehabilitation, the risk for postoperative intraarticular
adhesions, or pain over the greater trochanter resulting
from the screws [41, 42]. Arthroscopic treatment poten-
tially overcomes these limitations and has become the
treatment of choice for FAI in most centers performing hip-
preserving surgery. Nevertheless, most studies report on
short-term followup with only a limited amount of patients.
The aim of this study was to report on the 7-year followup
of patients undergoing hip arthroscopy for treatment of
symptomatic FAI with trimming of the head-neck junction
and/or acetabular rim, including treatment of the labrum.
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Fig. 1 Survivorship curve according to Kaplan-Meier using conver-
sion to THA, progression of osteoarthritis (Tonnis grade), and poor
clinical outcome (Merle d’Aubigné score < 15 points) as endpoints is
shown. The cumulative survival rate was 100% at 5 years, 95% (95%
CI, 89%—-100%) at 6 years and 81% (95% CI, 68%—-95%) at the 7-year
followup.

We asked the following questions: (1) What is the clinical
and radiographic outcome at a mean 7-year followup of
arthroscopically treated symptomatic FAI; (2) what is the
cumulative 7-year survivorship of arthroscopically treated
FAI;, and (3) what are factors associated with revision
surgery?

This study has several limitations. First, there is a
selection toward hips with cam-type impingement. During
the study period, SHD was the standard treatment of FAI at
our institution. Because we were well aware of the learning
curve of hip arthroscopy, the operation was only performed
arthroscopically if we felt confident that the necessary
interventions to restore normal anatomy of the hip could be
achieved. Initially, mainly the osseous bump in cam-type
FAI was addressed. This selection of cases helped to avoid
insufficient correction but led to the overrepresentation of
isolated cam-type FAI in this series (75%). With advancing
experience, also patients requiring acetabular rim trim-
ming, labrum refixation, and cartilage regenerative
procedures were increasingly treated using arthroscopy.
Nevertheless, only 25% of all patients included in this
study had either isolated or concomitant arthroscopic
acetabular rim trimming. We note, therefore, that this is a
highly selective group of patients, and results may not
translate to a patient with a more complex presentation.
Second, clinical scores were not routinely documented

preoperatively. From the available data, only the Merle
d’Aubigné score can be presented in a comparative way.
We detected a statistically detectable increase in the score
from preoperative levels to latest followup. However, the
mean difference of 2 points may be at or below the level
that the typical patient would perceive. The Merle d’Au-
bigné score was developed to quantify functional results
after THA. Although this score is frequently used in liter-
ature on hip-preserving surgery, it might not be the most
sensitive instrument for these typically young patients.
Third, in addition to the two patients (4%) lost to followup,
16 patients (17 hips, 33%) did not undergo a full clinical
and radiographic followup examination. However, they all
completed and returned a detailed questionnaire to obtain
clinical scores. None of these 16 patients underwent THA,
but four patients had revision surgery. The majority (88%)
showed good to excellent clinical results in the Merle
d’Aubigné score (> 15 points). We cannot exclude that the
answers given by the patients are as accurate as those
obtained with a clinical examination and the study might
overstate the benefit of the intervention. In addition, we
cannot exclude that patients with good clinical scores had
developed asymptomatic arthritis. Patients with a Merle
d’Aubigné score of < 15 points were defined as hips that
reached an endpoint. Fourth, we could not identify factors
associated with the endpoints conversion to THA, pro-
gression of osteoarthritis, or poor clinical outcome (Merle
d’Aubigné score < 15). We attribute this to the limited
number of 52 hips included in the study and probably too
heterogeneous preoperative parameters in the failure cases
that led to a lack of statistical power. However, we could
identify several univariate factors associated with revision
surgery.

At last followup, the mean Merle d’ Aubigné score had
improved compared with presurgery scores, with 87% of
patients showing good to excellent results. Although sta-
tistically detectable, the mean increase from 14 to 16 points
might not be clinically significant. Compared with previ-
ously reported 5- to 10-year results for a group of patients
treated for symptomatic FAI with surgical hip dislocation
[42], the patients in the current study had similar Merle
d’Aubigné scores, albeit lower preoperative scores. After a
better survival rate at 5 years (100% for hip arthroscopy
versus 91% for SHD), the cumulative survival rate at 7-
year followup using the endpoints conversion to THA,
progression of osteoarthritis, or a Merle d’Aubigné score
of < 15 was 81% (95% CI, 68-65). The cumulative sur-
vival rate found in this study compares well with that after
open surgery. At latest followup, 11 hips (21%) in our
study reached an endpoint. Four percent were converted to
THA compared with 7% in the SHD group at 5-year fol-
lowup, 8% showed progression of joint degeneration
(versus 7% 5 years after SHD), and 9% had a Merle
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Table 3. Pre- and postoperative radiographic parameters

Parameter Reference values [45] Preoperative Postoperative p value
Lateral center-edge angle (degrees) 23-33 31 £ 6 (21-46) 29 + 5 (15-39) < 0.001
Acetabular index (degrees) 3-13 3+6(—8to14) 5+6(—5to019) 0.026
Extrusion index (%) 17-26 19 + 6 (4-36) 20 £ 6 (4-36) 0.107
Crossover sign Negative 24 (46%) 22 (42%) 0.768
Retroversion index (%) 0 9 £+ 10 (0-39) 7 £+ 10 (0-39) 0.115
Alpha angle (degrees) [33] < 50 59 £+ 11 (42-79) 44 + 8 (32-72) < 0.001
Pistol grip deformity (degrees) <50 43 £ 8 (32-75) 42 + 8 (32-73) 0.003
Joint degeneration according to Tonnis

Grade 0 43 (83 %) 17 (55%)* 0.149

Grade 1 9 (17 %) 13 (42%)* 0.035

Grade 2 0 1 B3%)* 0.195
Tonnis progression

Tonnis 0 — 1 - 5 -

Tonnis 1 — 2 - 1 -
Ossification according to Brooker

Grade 0 - 25 (81%)* -

Grade 1 - 5 (16%)* -

Grade 2 - 1 (3%)* -

Continuous variables expressed as mean £+ SD (range); *percentage of radiographs taken at last followup.

Table 4. Univariate risk factors associated with revision surgery

Factor Hazard ratio p value
Demographic
Left hip 5.30 (1.08-26.12) 0.040
BMI > 25 kg/m? 3.89 (0.97-15.64) 0.056
BMI < 25 kg/m? 0.28 (0.07-1.14) 0.075
Preoperative radiographic parameters
LCE angle > 33° 4.63 (1.07-19.94) 0.040

1.15 (1.00-1.32) 0.045
95.58 (8.02-1162.64) < 0.001
0.77 (0.64-0.94) 0.009
0.85 (0.73-1.00) 0.051

LCE angle (per °)
Al < 3°
Al (per °)

Extrusion index (per %)

Pistol grip deformity (per °©) 1.55 (1.34-1.78) < 0.001
Surgical interventions

Labrum refixation 3.86 (0.40-37.23) 0.242

Labrum excision 0.40 (0.08-1.96) 0.260
Postoperative radiographic parameters

Pistol grip (beta angle) 1.05 (1.00-1.09) 0.035

Values expressed as hazard ratio (95% confidence interval); BMI =
body mass index; LCE = lateral center-edge; Al = acetabular index.

d’Aubigné score < 15 points (versus 1% at 5 years and 3%
at 10 years after SHD) [42]. We did not observe any
complications in our patient group. The revision rate of
17% might partially represent our learning curve and was
mainly attributed to insufficient offset correction. Reports
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on revision rates after hip arthroscopy for FAI are scarce
and range from 2% to 10% [8, 38].

Previous reports on hip arthroscopy for FAI
[9, 10, 18, 22, 27, 32, 35, 38] show similar results to this
study. A direct comparison of failure rates (THA and
revision surgery), however, is difficult, because most
studies report on a short followup with a variety of clinical
scores (Table 5). This is particularly true for conversion to
THA, which in this study occurred at 7 and 9 years,
respectively. This exceeds the followup time of the avail-
able literature. Six hips (12%) developed heterotopic
ossification (Brooker Grade I and II). This is well within
the rate reported in the literature [1] and according to
Daum et al. [14], these grades are functionally irrelevant.
No revision surgery had to be performed because of that
reason.

Although we could not find predictors for failure as a
result of a lack of statistical power, we could identify several
univariate factors that led to revision surgery. Preoperative
factors were associated with pincer impingement (high LCE,
low AI) or pronounced lateral cam-type impingement (pistol
grip deformity), which require a more complex arthroscopic
surgical technique for sufficient treatment. Of the 27 hips
with pincer- or mixed-type impingement, radiographic
parameters could only be normalized in five cases by hip
arthroscopy. Residual or unaddressed structural deformity of
the hip is a strong predictor for failure after open hip-pre-
serving surgery [40, 42, 43]. Similarly, Bogunovic et al. [4]
showed that persisting impingement was the most common
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THA

Survival rate
at 5 years

Mean clinical
outcome

Mean followup Surgery

(months)

Gender  Mean age
(female) (years)

Number
(hips)

continued

Table 5.
Author

@ Springer

2 (4%) at 7 and 9

100%

MdA 16 + 2 (7-18);

35+ 12 79 £ 15 39 cam

(16-63)

46

52

Current study,

2016

years followup

improvement 22 £+ 3 (—7to

9)
HHS 82 £+ 19 (23-100)

4 rim trim

(60-128)

(89%)

9 cam + rim trim

16 labrum excision

HOOS 74 + 23 (6-100),

HOOS ADL 86 + 27 (2—

100)
HOOS sports 64 £ 27 (0-100)

Revision surgery 9 (17%)

Values are reported as mean & SD (range); * studies are sorted by increasing followup; Tprospective case-control study comparing “acetabuloplasty and labrum refixation without labrum

detachment” (study group) with “acetabuloplasty and labrum refixation with labrum detachment (control group), values are reported for study group/control group, there was no statistical

difference between the two groups; *matched case-control study comparing adolescents with adult patients; “control group only; mHHS

HOOS

Merle d’ Aubigné;

modified Harris hip score; MdA

Hip disability and Osteoarthritis Outcome Score; ADL = activities of daily living; cam = femoral offset correction; rim trim = acetabular rim trimming.

cause of failed hip arthroscopy. Surprisingly, both labrum
excision and labrum reattachment had no association with
revision surgery. This is in contrast to the reported impor-
tance of labral refixation [17, 28, 39]. We attribute this fact to
the relatively small number of cases in which we addressed
the labrum and the consecutive lack of statistical power.

In summary, hip arthroscopy for treatment of symp-
tomatic FAI resulted in an intact hip without progressive
osteoarthritis and with a good or better Mere d’Aubigné
score in 81% of patients at 7 years. Factors associated with
revision surgery were pincer-type impingement (increased
preoperative LCE and Al) and preoperative or remaining
postoperative pistol grip deformity. Treatment of the lab-
rum had no influence on revision rate.
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