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Abstract

Introduction The use of hip arthroscopy (HA) has substantially increased over the last decade. However, while the benefits
of HA after 1 year in patients with femoroacetabular impingement (FAI) are well documented, long-term data on the pro-
gression of osteoarthritis (OA) or patient-reported outcomes (PROMs) are lacking.

Objectives To evaluate long-term clinical and radiological outcomes after HA.

Materials and methods Preoperative clinical records, operative notes, and radiographs from all patients who underwent
HA at our hospital between 1998 and 2006 were reviewed. Exclusion criteria were previous hip surgery or diagnostic HA.
Primary endpoints were subsequent total hip arthroplasty (THA) or other hip surgery. Secondary endpoints were OA pro-
gression and PROMs.

Results HA was performed in 92 consecutive patients from 1998 to 2006. Indications for HA were FAI, labral lesions, early
OA, and focal osteochondral defects. Mean follow-up was 11.2 years (SD 2.5, range 7.9-16). Data from 43 patients were
available for analysis; 38 patients were excluded, and 11 were lost to follow-up. 20 patients had subsequent hip surgery, of
which 11 patients required THA. 33 patients (77%) stated that they would undergo HA again under the same circumstances.
Longitudinal radiological analysis showed no significant OA progression in patients without THA. The Forgotten Joint
Score-12 was the only PROM to significantly differ between patients who had no further surgery and patients who had
undergone revision (p=0.037).

Conclusion There was no significant OA progression on plain radiography at an average of 11 years post-HA. Sound indica-
tion criteria is essential, as 45% of patients required subsequent surgery.

Keywords Clinical and radiological outcome - Forgotten joint score - Hip arthroscopy - Hip disability and osteoarthritis
outcome score - Long-term follow-up

Introduction hematoma, trochanteric bursitis, and damage to cartilage or

the labrum. Complication rates are often related to distrac-

Hip arthroscopy (HA) is widely used and an established
technique for the treatment of intraarticular hip pathologies
[1]. However, evaluation of the long-term outcome after HA
is scarce, with only few studies describing a follow-up of
longer than 10 years [1-3]. The overall complication rate
of HA is reported around 1.4% [4]. The described compli-
cations include neurapraxia, portal wound bleeding, portal
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tion [5]; the most common neurovascular complication is
pudendal nerve injury. The HA procedure can be performed
in supine or lateral position. Standard portals include the
anterolateral, posterolateral, anterior, and distal anterolat-
eral portals. The use of arthroscopy solely as a diagnostic
procedure has been increasingly replaced by high resolution
MRI [6]. In our study, we focused on the long-term course
of osteoarthritis (OA) progression, the necessity of any sub-
sequent hip surgery, including total hip arthroplasty (THA),
and patient-reported outcome measures (PROMs).
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Materials and methods

We retrospectively analyzed 92 consecutive patients who
underwent HA between 1998 and 2006 at a large teaching
hospital in Switzerland. The local cantonal ethics committee
granted ethical approval for this study. Preoperative clinical
records, operative notes, and radiographs were reviewed.
Thirty-eight patients were excluded due to our exclusion
criteria (previous hip surgery, arthroscopic hip lavage,
diagnostic arthroscopy). Of the remaining 54 patients, 11
(20.4%) were lost to follow-up. A final total of 43 patients
(79.6%) were available for data analysis. The patient sample
comprised 26 males (60.5%) and 17 females (39.5%) with a
mean age of 36 years (SD 15.5) at the time of HA (Table 1,
sociodemographic data). Mean follow-up was 11.2 years
(SD 2.5, range 7.9-16). 7 out of 43 patients had a follow-up
period shorter than ten years. All procedures were performed

Table 1 Sociodemographic data

n  Side (left/ Ageinyears  BMI [mean
right) [mean (SD; (SD; min—
min—-max)] max)]

All hip 43 16/27 36 (16; 6-64) 25 (3.9; 17-35)

arthroscopy

patients
Males 26 8/18 36 (16; 6-62) 25 (4.3;17-35)
Females 17 8/9 36 (15; 13-64) 25(3.4;21-31)
BMI body mass index

Other
(9%)

Focal Osteochondral
Defect (OCD)
(12%)

Osteoarthritis
(21%)

Fig. 1 Diagnoses
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in the supine position [7]. Patients were retrospectively cate-
gorized into five groups according to their original diagnoses
(Fig. 1). The OA group had radiographic signs of OA (>2
according to the Kellgren and Lawrence [8] classification) or
intraoperative findings that represented marked OA. Patients
without signs of OA were assigned to the femoroacetabu-
lar impingement (FAI) group, labral lesion group, or focal
osteochondral defect group. FAI was differentiated from
labral tears by CAM or Pincer bone formation and intraop-
erative conflict of the femur with the acetabulum in flexion
and internal rotation. Four patients did not meet any of the
abovementioned criteria (synovitis, capsular or ligament
tears, plicae); hence, they were referred to a separate group.
The labrum was resected in the labral lesion group. No labral
refixations were performed during the study period.

30 out of 43 patients attended our institution for ques-
tionnaire completion, clinical examination and a pelvic
radiograph. Additionally, PROM data of 13 patients were
collected via postal survey and telephone interview. PROMs
were assessed using the following instruments: Forgotten
Joint Score (FJS-12) [9], Hip Disability and Osteoarthritis
Outcome Score [10] (HOOS; dimensions: pain, symptoms,
activity of daily living, sport/recreation, quality of life), Teg-
ner Score [11], Harris Hip Score (HHS) [12], and the Visual
Analogue Scale for pain (VAS). Radiographs were analyzed
according to the Kellgren and Lawrence classification sys-
tem [8] by three independent observers. Primary endpoints
were subsequent THA or any other hip surgery (e.g. pelvic
osteotomy). Secondary endpoints were OA progression and
PROMs. For further analysis, we assigned the patients into

Femoro-Acetabular Impingement
(FAI) Cam-Type
(35%)

Labral Lesion
(23%)
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three treatment categories depending on whether they under-
went revision surgery, THA, or had no further surgery.

Statistical analysis

All statistical analyses were performed with R (R: A lan-
guage and environment for statistical computing—R Foun-
dation for Statistical Computing, Vienna, Austria. http://
www.R-project.org). Descriptive statistics included means,
standard deviations (SDs), ranges, frequencies, and percent-
ages. Intraclass correlation coefficients were calculated to
determine interobserver reliability for OA grading on anter-
oposterior pelvic radiographs. OA progression was analyzed
using the Wilcoxon test. A Kruskal-Wallis test was con-
ducted with a subsequent Mann—Whitney U test to compare
PROM differences between different treatment categories.
The confidence level for rejecting null hypotheses was set
at 95% (p value <0.05).

Results

The conversion rate to THA in our patient sample was 25.6%
(n=11) at a mean follow-up of 11.2 years (SD 2.5 years).
Nine patients (20.9%) had other revision surgery (one
derotational osteotomy, two pelvic osteotomies, and six
open femoral neck plasties). When comparing the differ-
ent age groups, the reoperation rate did not increase with
a greater age at the time of HA. The revision rate varied
greatly between the different diagnosis groups. Patients with
OA (Kellgren and Lawrence grades 3 and 4) showed the
highest revision rate of all groups (67%). The labral lesions
group also showed a high revision rate of 60%, while only
one-third of CAM-type FAI patients (33%) underwent reop-
eration (Fig. 2). The CAM-type FAI group had the highest
survival rate compared to the other diagnosis groups. Body-
weight did not significantly differ between revised and non-
revised patients (p =0.59). Regarding the various PROMs,
the FJS-12 showed statistically significant differences

12 33%

67%

8
6 60%
4 40%
: @ = = B
0
Cam-type FAl Labral lesion Osteoarthritis Focal OCD Other
m no further surgery

revision surgery

Fig.2 Revision rate. FAI femoroacetabular impingement, OCD oste-
ochondral defect

between patients who had no further surgery and patients
who had undergone revision (p=0.037). In contrast, the
HHS, HOOS, Tegner Score, and VAS did not show statis-
tically significant differences between the three treatment
categories. However, most outcome parameters showed the
same statistical trend in outcome (Table 2; Fig. 3).

There were 20 longitudinal radiographs (preoperative
and follow-up) available for analysis. There was no signifi-
cant OA progression over the average follow-up period of
11 years (Wilcoxon test, p=0.25). The three independent
observers scored the preoperative radiographs as a mean of
1.82, and the follow-up radiographs as a mean of 1.98. Intra-
class correlation coefficients between the three observers
were 0.79 preoperatively and 0.75 postoperatively.

Regarding patient satisfaction, 33 patients (77%) would
undergo HA again under the same circumstances. The
remaining 10 patients (23%) had significantly more reop-
erations than the patients who would undergo HA again
(p=0.02). One complication was recorded; this was a tran-
sient neurapraxia of the lateral femoral cutaneous nerve.

Discussion

During the last decade, HA has gained increasing popular-
ity for the treatment of various pathologies. A considerable
number of orthopedic units now provide this minimally inva-
sive treatment option as a routine intervention, depending on
availability in different countries. In our institution, HA has
been regularly performed since 1998. The current patient
sample represents a cohort from the very early days of HA
and, therefore, clear indications for HA had not yet been
established. Recent literature reports no benefit of HA in the
presence of marked OA [13, 14], however, minimal signs of
OA may not be an absolute contraindication [15]. Literature
on long-term follow-up after HA is still scarce. While the
benefits of HA after a minimum follow-up of 1-2 years in
patients with FAI are well documented [16, 17], clinical and
radiological long-term data on OA progression or PROMs
are lacking.

A systematic review published in 2010 that graded evi-
dence according to the Grades of Recommendation scale of
Wright et al. [18] showed grade B recommendation for the
treatment of FAI and grade C for labral tears, extraarticular
lesions, septic arthritis, loose bodies, and OA [3]. Most of
the studies included in the review were short-term outcome
studies with Level IV evidence [3].

Regarding long-term follow-up, Byrd et al. [1] pub-
lished a prospective follow-up analysis in 2009 of all
cases of HA performed after 1993. They reported on 50
consecutive patients with 10-year follow-up data to sub-
stantiate the long-term effectiveness of HA as a treatment
for various disorders, including labral pathology, chondral
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Table2 PROM data

Patient-reported outcome measure ~ Group n  Mean (SD) Kruskal-Wallis test THA versus ~ No reoperation THA versus
no reoperation versus reopera- reoperation
tion
Forgotten joint score-12 43 p=0.037 p=0.197 p=0.013 p=0.287
THA 11 52.5(34.2)
No reoperation 23 70.3 (27.8)
Reoperation 9 36.8(26.2)
Harris hip score 30 p=0.197 p=0.161 p=0.226 p=0.948
THA 8 83.3(18.0)
No reoperation 16 88.4 (14.5)
Reoperation 6 84.3(10.2)
HOOS 35 p=0.246 p=0.877 p=0.718 p=0.773
THA 9 83.6(14.5)
No reoperation 18 81.2 (19.7)
Reoperation 8 81.2(15.9)
Tegner score 43 p=0.253 p=0.316 p=0.345 p=0.118
THA 11 4314
No reoperation 23 4.9 (1.4)
Reoperation 9 5.44(1.59)
VAS 43 p=0.555 p=0.892 p=0.286 p=0.478
THA 11 2724
No reoperation 23 2.4 (2.0)
Reoperation 9 2.8(1.5
THA total hip arthroplasty, HOOS hip disability and osteoarthritis outcome score, VAS visual analogue scale for pain
FJS-12 HHS HOOS
8 1 — — 8 9 -1 — — ,8_ 1 - S TR -_—
N ] - | = ]
8 1 T 8- 8
3 Ol 3
o L]« ‘
o 4 . —;; — o o 4
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surgery

surgery
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Fig.3 PROMs. FJS-12 forgotten joint score-12, HHS harris hip score, HOOS hip disability and osteoarthritis outcome score, THA total hip

arthroplasty

damage, synovitis, and loose bodies. Byrd et al. [1] con-
cluded that the presence of arthritis at the time of the index
procedure was an indicator of poor prognosis, with poor
long-term outcomes. Similarly to our study, numerous
limitations have to be considered. FAI was known as a
concept in the late 1990s, but FAI patients were not identi-
fied as such at that time.

@ Springer

In our study, we were able to categorize FAI patients
retrospectively according to the intraoperative findings,
which were well described in the operative notes. There-
fore, we were able to define an FAI group and compare
this FAI group with a labral lesion group, a chondral defect
group, and an OA group. Patients with moderate to severe
OA showed the highest revision rate and highest conversion
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rate to THA (67% in our sample OA group). Similar findings
have been well documented in recent literature [1, 5, 19-22].
Jacobsen et al. [23] reported that a joint space of <2 mm was
correlated with pain caused by degenerative changes. The
pain relief achieved through arthroscopy in patients with
marked osteoarthritic changes is often only temporary [5].

An important finding of our study was that longitudinal
radiological follow-up did not show OA progression at a
mean follow-up of 11 years after HA. The small sample size
has to be considered, and the results have to be confirmed in
larger trials; however, our study is the first to our knowledge
to show linked radiological long-term follow-up.

In our study, patients with labral tears showed a worse
outcome than that reported in several other long-term fol-
low-up studies [1, 20, 21]. One potential reason is that some
labral lesions may have been accompanied by FAL It is pos-
sible that in these cases the femoral neck as the underly-
ing pathology was not addressed properly. Untreated CAM
deformity with labral tears is correlated with worse results
[20, 22]. Another reason for the inferior results of patients
with labral tears in our study compared with previous studies
could be that labral lesions were resected instead of recon-
structed, as is currently recommended [22, 24-28]. Today it
is considered important to preserve the labral function as a
‘shock absorber’ and a ‘seal’ that allows continual lubrica-
tion of the hip joint, which contributes to the overall health
of articular cartilage [22, 29]. Our data substantiate these
findings.

Most authors have used the HHS as an outcome assess-
ment tool after HA, although it was not designed for this
type of intervention. Byrd et al. [1, 30] recognized that the
HHS was not sensitive enough, as most HA patients experi-
ence a lower level of pain, and stated that “A more applicable
recording instrument is needed, especially for patients who
do not have arthroplasty”. A major limitation of the HHS is,
therefore, the ceiling effect in this patient group. This was
also found in our study, especially in patients who had no
further surgery. A strength of our study is that we used the
FJS-12, a more recent questionnaire, which is known to be
more sensitive in well-performing patients with low symp-
tom burden [9, 31]. The FJS-12 score also showed less of a
ceiling effect in this study compared with other PROMs used
in previous studies [32]. This may explain why the HOOS
and the HHS only showed statistical trends in the present
study, while these intergroup differences were significant
when assessed with the FJS-12.

In our study, older age in the absence of arthritic changes
did not lead to poorer results. In contrast, McCarthy et al.
[21] found age > 40 years to be a risk factor for eventual
THA in multivariate analysis; however, they did not differ-
entiate between patients with or without OA and, therefore,
these results are probably due to the higher incidence of OA
in this age group.

Limitations

Our study has a number of limitations. The retrospective
study design is associated with common limitations such
as the lack of a control group and a potential selection bias
in terms of loss to follow-up. The heterogeneous study
cohort and the relatively small sample size do not allow
generalizations to be made from our results, i.e. extensive
inferential statistics. Furthermore, preoperative PROM
scores were not available to analyze individual change
over time. High quality long-term follow-up studies with
a control group and a larger sample size are needed.

Conclusion

HA in general is a safe and well-established operative pro-
cedure. Provided that the correct indications are adhered
to, the majority of patients show benefits also in the longer
term. There was no significant OA progression on plain
radiography at a mean of 11 years after HA, thus show-
ing that the HA procedure is not a risk factor for more
rapid degeneration of the joint. Preoperative signs of OA
increased the risk of later THA. Although 25% of patients
received a THA and another 20% had any other reopera-
tion on their hip joint within the study duration, patient
satisfaction was high.
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