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Abstract

Background Hip arthroscopy is an evolving procedure.
One small study suggested that a low modified Harris hip
score and arthritis at the time of surgery were predictors of
poor prognosis.

Questions/purposes We therefore intended to confirm
those findings with a large patient cohort to (1) determine
the long-term nonarthritic hip score; (2) determine survi-
vorship; (3) identify risk factors that increase the likelihood
of THA; and (4) use those factors to create a usable risk
assessment algorithm.

Patients and Methods We retrospectively reviewed 324
patients (340 hips) who underwent arthroscopy for pain
and/or catching. Of these, 106 patients (111 hips or 33%)
had a minimum followup of 10 years (mean, 13 years;
range, 10-20 years). The average age was 39 years (£ 13)
with 47 men and 59 women. We recorded patient age,
gender, acetabular and femoral Outerbridge grade at
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surgery, and the presence of a labral tear. Followup con-
sisted of a nonarthritic hip score or the date of a subsequent
THA. We determined survivorship with the end point of
THA for the acetabular and femoral Outerbridge grades.
Results Overall survivorship among the 111 hips was
63% at 10 years. The average nonarthritic hip score for
non-THA patients was 87.3 (£ 12.1). Survivorship was
greater for acetabular and femoral Outerbridge grades
normal through II. Age at arthroscopy and Outerbridge
grades independently predicted eventual THA. Gender and
the presence of a labral tear did not influence long-term
survivorship.

Conclusions The long-term survivorship of labral tears
with low-grade cartilage damage indicates hip arthroscopy
is reasonable for treating labral tears.

Level of Evidence Level IV, therapeutic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Hip arthroscopy is a rapidly evolving, minimally invasive
procedure. Historically, surgery on this joint lagged behind
other arthroscopically accessed joints such as the knee and
shoulder. The anatomic constraints, inelasticity of the
periarticular ligaments, proximity of neurovascular struc-
tures, and lack of dedicated hip-specific detractors and
instruments contributed to the lack of experience in this
area. Improvements in arthroscopic optical capabilities and
surgical tools, including the introduction of hip-specific
distractors in the late 1980s [26], spurred the use of
arthroscopic hip surgery. Since then, hip arthroscopy has
been used to treat a variety of problems, including labral
tears, chondral lesions, loose bodies, and synovitis.
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Long-term followup of surgical procedures drives
innovation through specific outcome data. Such followup is
limited for hip arthroscopy with the only long-term study
reporting arthritis as an indicator of poor prognosis despite
an average improvement in modified Harris hip score
(mHHS) [4]. However, this study lacked any statistical
analysis as a result of its small sample size (50 patients)
and did not address survivorship. Although long-term
followup studies exist for knee arthroscopy for meniscec-
tomies and meniscal repairs [8, 9, 17, 25], the conclusions
from the knee cannot be extrapolated to the hip. Further-
more, results from short- and long-term studies of both hip
and knee arthroscopy have resulted in conflicting conclu-
sions [17]. In one study, at an average followup of 5 years
after hip arthroscopy, chondromalacia and osteoarthritis
did not predict eventual THA or poor post-operative mHHS
[15], whereas another study at 2 years followup, and the
previously discussed study at 10 years followup [4],
showed a clear influence of preoperative arthritis on post-
operative surveys or the mHHS [4, 10]. Improved mHHS,
patient satisfaction, and no subsequent reoperation or THA
at 1.5 years are associated with a diagnosis of labral
pathology [1], left-sided surgery, higher preoperative
activity level, and longer preoperative duration of symp-
toms [15], whereas lower improvements in mHHS and
other questionnaires examining pain and function are
associated with older age at surgery [1, 2, 15]. The 10-year
followup study [4] showed an increase in mHHS after
arthroscopy treatment for labral tears, loose bodies, syno-
vitis, and chondral injury as long as those indications were
not also associated with arthritis or avascular necrosis.
Although these studies suggest links between patient fac-
tors and various outcome measures, long-term studies with
large patient populations are needed to establish factors
that influence the long-term success of hip arthroscopy so it
can be used more effectively.

Therefore, we (1) determined the ability of hip arthro-
scopy to relieve pain and restore function; (2) determined
survivorship for patients grouped based on patient factors
with failure defined as eventual THA; (3) identified patient
risk factors that predicted the likelihood of eventual THA;
and (4) used those risk factors to create a usable risk
assessment algorithm.

Patients and Materials

We retrospectively identified 324 patients (340 hips) who
underwent hip arthroscopy for pain and/or catching
between 1989 and 1997 and were at least 10 years post-
operative. The indications for surgery included anterior,
inguinal, trochanteric, or buttock pain with or without a
painful catch, lock, or buckle. Further preoperative

indications for surgery were a positive McCarthy sign [23]
or inguinal pain on a resisted straight leg raise. All patients
were chosen for surgery using MRI, arthrography, or if
they had clinical findings and failed at least 3 months of
nonoperative therapy. In the entire cohort, there were 140
men (43%) and 184 women (57%) with an average age of
36 years (£ 13) at the time of surgery. Four patients (five
hips) had died, 43 patients (44 hips) were lost to followup,
five patients refused contact, and 166 patients (175 hips)
did not respond to mailings. We obtained followup from
106 (111 hips) of the 324 patients (33%) at an average
followup of 13 years (range, 10-20 years) (Table 1). In our
followup cohort, there were 47 men (44%) and 59 women
(56%) with an average age of 39 years (£ 13) at the time
of surgery. These 106 patients (111 hips) were similar in
age and gender to the entire study cohort (Table 2). No
other patient demographics were available for the entire
cohort or followup study group. The followup cohort
contained 30% to 55% of patients in each operative Out-
erbridge grade category (Table 1). Results presented are
based only on patients with known followup.

Table 1. Hips with followup by Outerbridge grade at surgery

Outerbridge Number of hips Received Percent
grade at surgery (percent of followup obtained
340 total) followup
Acetabular
Normal 165 (49%) 51 31%
Grade 1 45 (13%) 13 29%
Grade II 45 (13%) 15 33%
Grade III 29 (9%) 10 35%
Grade IV 56 (16%) 22 39%
Femoral
Normal 197 (58%) 56 28%
Grade I 50 (15%) 16 32%
Grade 11 36 (11%) 12 33%
Grade I1I 25 (7%) 10 40%
Grade IV 32 9%) 17 53%
Both acetabular and femoral grades at least
Normal 227 (67%) 68 30%
Grade 1 39 (11%) 12 31%
Grade 11 31 (9%) 13 42%
Grade III 21 (6%) 7 33%
Grade IV 22 (6%) 11 50%
Either acetabular or femoral grades at least
Normal 135 (40%) 39 29%
Grade 1 56 (16%) 17 30%
Grade 11 50 (15%) 14 28%
Grade I1I 33 (10%) 13 39%
Grade IV 66 (19%) 28 42%
Total 340 111 33%
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Table 2. Demographic and presurgical clinical variables for the study cohort

Variable Followup group Nonfollowup group Entire cohort
N =111) (N = 229) (N = 340)
Age at arthroscopy (years) Mean + SD 383 £ 12.6 350 £ 12.8 36.1 £ 129
Range 16-72 12-82 12-82
Gender Male 47 (42%) 101 (44%) 148 (44%)
Female 64 (58%) 128 (56%) 192 (56%)
Acetabular Outerbridge grade Normal 51 (46%) 114 (50%) 165 (49%)
Grade [ 13 (12%) 32 (14%) 45 (13%)
Grade II 15 (14%) 30 (13%) 45 (13%)
Grade 111 10 (9%) 19 (8%) 29 9%)
Grade IV 22 (20%) 34 (15%) 56 (16%)
Femoral Outerbridge grade Normal 56 (50%) 141 (62%) 197 (58%)
Grade T 16 (14%) 34 (15%) 50 (15%)
Grade II 12 (11%) 24 (10%) 36 (11%)
Grade 111 10 (9%) 15 (7%) 25 (7%)
Grade IV 17 (15%) 15 (7%) 32 9%)
Labral tear No 51 (46%) 102 (45%) 153 (45%)
Yes 60 (54%) 127 (55%) 187 (55%)

Percentages represent the portion of each cohort.

The lateral decubitus position with a dedicated hip
distractor at 7 mm to 10 mm of distraction was used for
all patients. Average surgical time was 38 minutes (range,
21-84 minutes). All arthroscopies were performed as
outpatient procedures. Labral tears were treated with
débridement with a low-frequency thermal tool or curved
shaver and minimal resection of white zone lesions,
leaving the capsular attachment. Chondral lesions with
full-thickness damage were treated with microfracture
surgery, and partial-thickness lesions were minimally
resected to a stable base. Loose bodies were removed and
the synovial lining was resected in the case of impinge-
ment. At the time of surgery, the presence of a labral tear
and chondral lesions was recorded along with the type,
location, and Outerbridge grade [27] of the lesion. The
Outerbridge grades are: normal cartilage; Grade I with
softening and swelling; Grade II with a partial-thickness
defect with fissures on the surface that do not reach sub-
chondral bone or exceed 1.5 cm in diameter; Grade III
with fissuring to the level of subchondral bone in an area
with a diameter more than 1.5 cm; and Grade IV with
exposed subchondral bone. Observations at the time of
surgery showed that of the 340 hips, half had normal
chondral surfaces, whereas the other half had anterior
chondral lesions in the femur or acetabulum (Table 1).
We found labral tears in 102 (30.1%) hips, all of which
were anteriorly located and in the white zone. Chondral
lesions were also present in 72 of these hips with labral
tears (69%), of which 18 were Grade I, 16 were Grade 1I,
13 were Grade III, and 25 were Grade 1IV.
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All procedures were performed as outpatient procedures
with patients on crutches immediately and weightbearing
as tolerated. Most patients were off crutches in 3 to 4 days.
Recommended postoperative activities included walking,
stationary biking, and pool activities. Running, high-impact
sports, walking on a treadmill, squats, and leg presses were
restricted for the first 6 weeks. Physical therapy was not
used for the first 6 weeks. After 6 weeks, depending on the
patient’s comfort level and a clinical examination (full
ROM without pain, negative McCarthy sign [23] indicating
a painful hip click and mechanical symptoms of locking,
signs of impingement, and negative resisted straight leg
raise), the patient could progress as tolerated or begin
physical therapy based on predetermined protocols [22].

Patients were seen at 1 week, 6 weeks, 12 weeks,
6 months, 1 year, 2 years, 5 years, and 10 years postoper-
atively. The intervals may have been shortened depending
on the patient’s progress. The 1-week visit was for suture
removal and review of operative findings. All other visits
consisted of gait evaluation, radiographs (including AP
pelvis and a false profile), and a hip examination including
ROM, checking for McCarthy and impingement signs, and
resisted straight leg raises. Furthermore, we obtained an
MRI arthrogram if there was a recurrence of mechanical
symptoms: catching, locking, or buckling.

Followup data were obtained through phone calls from a
research assistant (39 hips), office visits with the operating
surgeon (15), and mailed letters that were returned
(57 hips). Patients who were contacted by phone and/or
mailing were done so in groups alphabetically based on
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their last name. Information collected during a phone call
included whether the patient had undergone a subsequent
THA on their surgical hip. If so, the date of the THA was
recorded. If not, the date of the phone call was used as the
followup date. Office visits and returned mailings provided
the same information as a phone call as well as a nonar-
thritic hip score [5] measuring pain, mechanical symptoms,
physical function, and level of activity. Survey scores were
attained through validated, patient-administered paper
surveys. Nonarthritic hip scores were obtained either dur-
ing office visits or from returned mailings for 62 of the 111
hips with followup (56%) who had not undergone THA.
We constructed a Kaplan-Meier survivorship curve [13]
with 95% confidence intervals for 111 hips with follow-up
with THA used as an the end point. The inclusion of the
patients with no follow-up in the Kaplan-Meier survivor-
ship is not warranted because there is no information about
the timing of a specific outcome, and we therefore con-
cluded it was inappropriate and unrealistic to include them
and merely assume that all were failures, especially given
that we would have no idea when these failures occurred.
Survivorship was further determined for groups of ace-
tabular and femoral Outerbridge grades divided into low-
grade (normal through Grade II) and high-grade (Grades III
or IV) groups with subgroups compared by the log-rank
test. To identify correlations between factors and eventual
need for THA, a univariable crosstabulation was completed
with THA or no THA as a binary outcome and the fol-
lowing factors: age at arthroscopy, gender, acetabular and
femoral Outerbridge grades, and the presence of a labral
tear. To determine predictors of the eventual need for a
THA, a stepwise multivariable logistic regression analysis
was performed. To simplify this analysis, the three cate-
gories of age, acetabular Outerbridge grades, and femoral
Outerbridge grades were each divided into two groups. The
two age groups were at or below and above the age of
40 years at surgery to simplify and add meaning to the
analysis based on age. This was done because discrete
groups are needed to calculate odds ratios of increased risk
as well as a table of risk factors for eventual THA. Forty
years was chosen because of its proximity to the average
and median age of our study population and because it
allowed for a clear cut-off to be used in the clinical algo-
rithm. For the multivariable analysis, Outerbridge grades
were divided into groups of low-grade (normal to II) and
high-grade (Grades III-IV) based on the presence of
damage involving the full thickness of the cartilage in
Grades III and IV. Two-way interactions between age,
gender, grade, and presence or absence of a labral tear were
examined in the multivariable logistic models. Odds ratios
were calculated for all significant independent predictors.
Odds ratios for all possible combinations of significant
predictors were used to create a table to be used for risk

assessment. Statistical analysis was performed using the
SPSS statistical package (Version 18.0; SPSS Inc/IBM,
Chicago, IL). Two-tailed p < 0.05 was considered statis-
tically significant.

Results

The average of the nonarthritic hip score, based on the
62 hips that did not go on to have a THA, was 87.3
(£ 12.1) (Table 3). For patients who underwent THA, the
average time to THA was 4.8 years (& 4.4 years; range,
0.1-15.7 years). The Kaplan-Meier estimated survivorship
of the entire population with THA as an end point was 91%
at 1 year, 75% at 5 years, and 63% at 10 years (Fig. 1).

Table 3. Nonarthritic hip scores for hips not resulting in THA

Outerbridge grade at surgery Average == SD  Median Range
Acetabular grade
Normal (n = 43) 90.2 £9.8 94 60-100
I(n=28) 873 £12.2 81 56-100
II (n=28) 73.1 £ 14.5 73 56-95
I (n = 0) — — —
IV (n =3) 83.8 £ 14.7 80 71-100
Femoral grade
Normal (n = 44) 88.2 £ 11.8 94 56-100
I(n=12) 85.1 + 14.5 81 59-100
II(n=)5) 855 £ 11.5 73 69-95
I (n=1) — 84 —
IV.(n=0) — — —
Total (n = 62) 873 £ 12.1 91 56-100
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Fig. 1 The Kaplan-Meier estimated survivorship for the subset
(n = 111) of the entire cohort (324) using THA as an end point
was 91% (86%—96%) at 1 year, 75% (68%—82%) at 5 years, and 63%
(55%—T71%) at 10 years. Numbers in parentheses at the bottom are
patients who did not have THA and were still being followed.
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Fig. 2 The Kaplan-Meier estimated survivorship for the followup
cohort divided into low-grade (n = 79, 20 THAs) and high-grade
(n = 32, 29 THAs) groups based on acetabular Outerbridge grade
using THA as an end point showed a decrease in 10-year survivorship
for the high grades (22% [9%—35%]) compared with the low grades
(80% [71%—-89%], p < 0.001, log-rank test = 59.75).
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Fig. 3 The Kaplan-Meier estimated survivorship for the followup
cohort divided into low-grade (n = 84, 23 THAs) and high-grade
(n = 27, 26 THAs) groups based on femoral Outerbridge grade using
THA as an end point showed a decrease in 10-year survivorship for
the high grades (12% [2%—22%]) compared with the low grades (80%
[72%—88%], p < 0.001, log-rank test = 72.72).

When divided by acetabular Outerbridge grades, 10-year
survivorship was 80% for low grades and 22% for high
grades (Fig. 2). Based on femoral Outerbridge grades, the
10-year survivorship was 80% for low grades and 12% for
high grades (Fig. 3). A decrease (p < 0.001) was found in
10-year survivorship for the high-grade groups compared
with the low-grade groups for both the acetabular and
femoral Outerbridge grades. For hips with a labral tear
and a low-grade chondral lesion (n = 30), the 5-year and
10-year survivorships were 90% (Fig. 4).
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Fig. 4 The Kaplan-Meier estimated survivorship for a subgroup of
the followup cohort, which had a labral tear and a low Outerbridge
grade (normal to Grade II) on both the femoral and acetabular side
using THA as an end point showed a 90% (80%—100%) survivorship
at 5 and 10 years postoperatively. Numbers in parentheses at the
bottom are patients who did not have THA and were still being
followed.

The univariable analysis indicated possible predictors of
age and Outerbridge grades (Table 4) and showed a clear
trend toward hips with greater Outerbridge grades resulting
in eventual THA. In the multivariable analysis, age group
at surgery (p = 0.024) and grouped femoral and acetabular
Outerbridge grades (p < 0.001) were confirmed to be
independent predictors of eventually having a THA
(Table 5). We observed no two-way interactions found in
the multivariable analysis (all p > 0.50). Odds ratios
showed patients older than 40 years were 3.6 times more
likely to require a THA and those with Outerbridge grades
of III or IV were 20 to 58 times more likely to eventually
require a THA (Table 5). A labral tear did not predict
eventual THA.

Based on these odds ratios, the probability of needing a
THA by 10 years postoperatively was calculated for all
possible risk factors and ranged from 10% for a patient
younger than 40 with a Grade 0 to II femoral and acetab-
ular Outerbridge grade to 99% for a patient over 40 with a
Grade III or IV femoral and acetabular Outerbridge grade
(Table 6).

Discussion

Long-term followup in the field of arthroscopy is essential
because most arthroscopic patients are young and active,
and the ultimate goal of these elective procedures is to
relieve symptoms and preserve the biologic joint for as
long as possible. Long-term studies of knee arthroscopy
exist [7, 8, 18, 30], but the conclusions of these studies
cannot necessarily be extended to the hip. Furthermore,
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Table 4. Univariate analysis according to need for THA

Variable THA group (N = 49) No THA group (N = 62) p

Age at arthroscopy (years) Mean + SD 432 + 125 345+ 114 < 0.001*
Range 17-72 16-58

Age Group < 40 years 22 (32%) 46 (68%) 0.002*

> 40 years 27 (63%) 16 (37%)

Gender Male 24 (51%) 23 (49%) 0.208
Female 25 (39%) 39 (61%)

Acetabular Outerbridge grade Normal 8 (16%) 43 (84%) < 0.0001*
Grade [ 5 (38%) 8 (62%)
Grade 11 7 (47%) 8 (53%)
Grade 111 10 (100%) 0 (0%)
Grade IV 19 (86%) 3 (14%)

Femoral Outerbridge grade Normal 12 (21%) 44 (79%) < 0.0001*
Grade 1 4 (25%) 12 (75%)
Grade 11 7 (58%) 5 (42%)
Grade 111 9 (90%) 1 (10%)
Grade IV 17 (100%) 0 (0%)

Labral tear No 26 (43%) 34 (57%) 0.852
Yes 23 (45%) 28 (55%)

* Statistically significant.

Table 5. Multivariate logistic regression analysis with increased
odds of needing THA

Table 6. Probability of THA based on combinations of predictors
from multivariate analysis

Variable Odds 95% P Age at Femoral head Acetabular Probability 95%
ratio Confidence arthroscopy Outerbridge  Outerbridge of THA Confidence
interval (years) grade grade (%) interval
Age at arthroscopy 36 1.2-115 0.024* 40 or younger O-II (1 10 5-22
> 40 versus < 40 years 40 or younger O-II I-1v 70 40-90
Gender (male versus female) — — 0.134 40 or younger II-IV 0-II 88 47-98
Acetabular Outerbridge grade 20 4.6-87.0 < 0.0001* 40 or younger II-IV I-1v 99 93-99
Grades III-IV versus Normal-II Older than 40 0-II (1 30 15-50
Femoral head Outerbridge grade 58.1  6.4-528 < 0.0001* Older than 40 O-II -1V 90 70-97
Grades III-IV versus Normal to II Older than 40 MI-IV 0-1I 96 74-99
Presence of a labral tear — — 0.312 Older than 40 MI-IV MI-1v 99 98-100

* Statistically significant.

mid- and long-term studies of hip arthroscopy have
sometimes yielded conflicting conclusions [4, 15], and the
previously published long-term study is limited by a small
sample size and lack of statistically supported conclusions
[4]. Therefore, we designed this study to assess the efficacy
of the hip arthroscopy procedure, determine the long-term
survivorship based on patient factors, identify patient risk
factors for eventual THA, and create a usable risk assess-
ment algorithm based on those risk factors.

Our study has a number of limitations. First, we had
difficulty obtaining followup for a young population of

patients who have relocated and/or changed their contact
information since surgery. Although we are very aware that
a followup of only 33% of the original patient base could
have a large effect on our results, we believe it important to
present our findings of the indicators of eventual need for
THA in the group we were able to obtain followup. We
also observed similarities in both the demographics and
presurgical clinical variables between our followup and
overall cohorts. Thus, although we realize the status of the
patients from whom we did not obtain followup could vary,
we speculate that our finding that femoral and acetabular
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Outerbridge grades predicted eventual THA can be, at least
partially, extrapolated to the entire patient cohort based on
the previous long-term study presenting similar findings
and, importantly, the high level of significance of these
variables. Second, in looking at these demographic simi-
larities, there was a small difference in the average age of
patients eligible for the study compared with the eventual
study cohort (36 versus 39 years, respectively). Because
age at surgery has been previously reported [2, 4, 21] as a
predictor of “good” or “excellent” postoperative ques-
tionnaire scores (improvement of at least 25 points in the
mHHS [4], 61% showing improvement of their preopera-
tive scores assessing satisfaction, pain, and mobility [2],
and 58% showing “excellent outcomes” [21]), or eventual
failure of the arthroscopic procedure, our average postop-
erative score could be slightly lower, and we could have
observed a slightly higher rate of patients eventually
requiring THA as a result of the older age of our followup
cohort. Third, there was an overrepresentation of patients
whose Outerbridge grades at surgery were Grades III or IV
(35% to 53% versus 28% to 33% for normal to Grade II).
Based on our data indicating higher grades are more likely
to result in a THA, this suggests our followup cohort was
biased toward a worse disease status, but we cannot say
whether they had worse long-term results than the study
population. Fourth, this is a single-surgeon series at a ter-
tiary care hospital in a large metropolitan area, which could
affect the methods of treatment and results. Fifth, we have
no preoperative scores available as a result of the lack of a
validated outcome measure at the time of surgery; how-
ever, we were still able to compare our postoperative
scores with previous literature. Sixth, the treatment of this
patient cohort preceded the current knowledge base
regarding femoral acetabular impingement [11]. Seventh,
we were unable to obtain patient demographics such as
body mass index and duration of symptoms preoperatively
in our model and our definition of failure was eventual
THA without considering reduced function or pain as
possible failure modes. However, this clear definition of
failure allows us to provide risk factors for a specific, rel-
evant negative outcome: THA. Lastly, the size and location
of the cartilage lesions was not recorded, a factor that could
affect our results. However, we believe the Outerbridge
classification is a sufficient assessment of the severity of
the cartilage damage to provide clinical guidance in treat-
ing these lesions in the future.

We assessed the effectiveness of hip arthroscopy using
the nonarthritic hip score for patients who did not undergo
THA. Patients who did undergo THA were considered a
failed outcome because the main goal of the arthroscopy
was preservation of the natural joint with return to pain-
free function. The average postoperative nonarthritic score
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of 87.3 for our cohort was slightly higher than postopera-
tive scores from previous reports in the literature, which
ranged from 74 to 86 from 6 months to 4.8 years followup
[3, 14, 19, 29], most likely as a result of the long-term
nature of this study. There is currently only one long-term
study using the nonarthritic hip score as its validation [5].
To examine the overall success of hip arthroscopy, failure
was defined as an eventual THA, and the 5- and 10-year
survivorship of our study population were 75% and 63%,
respectively. These are comparable, yet slightly lower than
previously reported survivorships of 70% to 90% for
midterm [2, 10, 15, 20, 28] and 73% for long-term [4]
followup of hip arthroscopy (Table 7).

Ten-year survivorship broken down by acetabular and
femoral Outerbridge Grades III and IV, compared with
Grades 0 to II, showed a decrease for the higher grades of
damage from 80% to between 12% and 20%. This decrease
in survivorship associated with cartilage damage is con-
sistent with a previous report of decreased survivorship
from 86% to 57% for nonarthritis and arthritis groups,
respectively [10]. The 10-year survivorship of the
arthroscopy procedure for labral tears was 90% as long as
the acetabular and femoral Outerbridge grades were low (0
to II). Studies suggest the labrum minimizes the risk of
premature arthritis by maintaining proper biomechanical
stability of the hip with the purpose of a labral repair to
restore this function [6, 12, 16, 24]. Our findings that a
labral tear without articular lesions can be successfully
treated with arthroscopy and maintain long-term survivor-
ship of the natural hip provides strong support for the early
detection and treatment of a labral tear with arthroscopy
before the resulting instability causes further cartilage
damage leading to worse long-term outcomes.

The need for treatment before cartilage damage occurs
was further supported by our finding that femoral and
acetabular Outerbridge grades were independent predictors
of failure of the arthroscopic procedure defined as eventual
THA. Although the previous long-term study identified
only a trend between lower mHHS and preoperative
diagnoses of osteoarthritis or avascular necrosis [4], our
data show higher acetabular and femoral Outerbridge
grades of III and IV predict eventual need for a THA. Also,
previously published short- and midterm studies have
indicated the presence and severity of arthritis or chondral
degradation were predictors of worse questionnaire scores,
mHHS, modified Farjo and Glick classifications, and Lar-
son hip scores (Table 7) [4, 10, 21, 31, 32]. Because the
treatment for articular lesions in the hip, namely judicious
removal or microfracture surgery, is similar to that in the
knee, this finding is not surprising given similar conclu-
sions [8]. However, our study challenges the conclusions
from a 5-year followup study by Kamath et al. [15], which
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Survivorship (TKA
as end point)

Negatively

Factors affecting outcome

Positively

Restoration of function

measures

Number Outcome

of hips

Followup
(range)

Table 7. continued

Author

@ Springer

91%

Preoperative mHHS, joint

Preoperative: 58 average,

112 mHHS

2.3 years

Philippon et al. [28]

space narrowing
> 2 mm

postoperative: 84

(2-2.9)

, repair of

labral pathology

average, median patient

satisfaction 9/10

(versus débridement)

Articular cartilage lesions

No degenerative

VAS, mHHS, Larson hip

50

2.8 years

Streich et al. [31]

changes of the articular

cartilage surface

score

(2-4)

Chondral degradation

Modified Farjo and Glick

Walton et al. [32]

(at arthroscopy), Evidence

classification

of degenerative changes on

plain radiographs

91% at 1 year, 75%

Older age and older age

Average postoperative:

Eventual THA date or

111

13 years

McCarthy et al. [current

at 5 years, 63%
at 10 years

group (> 40 years),

7.3

8

Nonarthritic hip score

from mailings,

(10-20)

study]

femoral Outerbridge grade,

acetabular Outerbridge grade

telephone, or office visits

mHHS = modified Harris hip score; VAS = visual analog scale.

reported postoperative mHHS after hip arthroscopy for
labral tear repair was not affected by the presence of
arthritis. Although previous works discussed the influence
of cartilage changes on outcome, none of these studies has
broken down the cartilage changes by acetabular and
femoral severity. Our results indicate although cartilage
changes in both the acetabular socket and femoral head are
important, the risk of failure for hips with femoral head
cartilage changes is over two times as high as the risk
associated with acetabular changes. The knowledge that
patients with cartilage damage are 20 to 60 times more
likely to require an eventual THA can be combined with a
high-resolution arthro-MRI scan to more effectively screen
patients who will benefit the most from hip arthroscopy. In
addition to identifying damage on the acetabular or femoral
chondral surfaces as a predictor of eventual need for THA,
older age was also indicated as increasing the risk of failure
by 3.6 times. This is consistent with previous findings from
short-, mid-, and long-term studies showing a negative
effect of older age on postoperative surveys (Table 7) [2, 4,
21]. Gender did not predict eventual need for THA. This
finding is contradictory to the gender relationship seen in
knee arthroscopy procedures in which females are at
greater risk for failure in both short-term recovery and in
long-term studies up to 20 years [7, 9, 25], and no current
hip arthroscopy studies report gender as a predictor of
outcome. Importantly, our study supplements the observed
trend that arthritis and older age negatively affect mHHS at
10 years followup [4] with the conclusion that patients
with cartilage damage of Outerbridge grades of IIl or I to V
as well as patients older than 40 years have increased risk
for eventual THA after arthroscopy.

Combining the predictors of eventual THA, a chart was
made showing the probability that a patient will require a
THA by 10 years postoperatively based on the various
combinations of risk factors. This is previously unreported
and can serve as a guide for physicians and patients
during the decision-making process about whether to
proceed with the arthroscopy. The intended use of this
probability algorithm is to aid in clinical decisions while
serving as a benchmark to compare with future long-term
studies.

This is the only long-term study of hip arthroscopy large
enough to report statistically relevant conclusions. Our
results suggest caution should be taken when treating older
individuals with articular cartilage damage using this
technique but that long-term preservation of a well-func-
tioning hip is possible in patients with labral tears and/or
minimal cartilage damage. Additionally, the 90% survi-
vorship 10 years after treatment of labral tears without
associated cartilage damage indicates long-term preserva-
tion of a natural hip can be achieved with treatment using
hip arthroscopy.
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