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Background: Hip arthroscopy has been previously demonstrated to be an effective treatment for adult mild hip dysplasia. There
are many radiographic parameters used to classify hip dysplasia, but to date few studies have demonstrated which parameters
are of most importance for predicting surgical outcomes.

Purpose: To identify preoperative radiographic parameters that are associated with poor outcomes in the arthroscopic treatment
of adult mild hip dysplasia.

Study Design: Case-control study; Level of evidence, 3.

Methods: Radiographic analysis was performed in patients with mild hip dysplasia who underwent arthroscopic surgery between
2009 and 2015. Preoperative radiographic measurements included lateral center edge angle, Tönnis angle, neck shaft angle,
anterior center edge angle, alpha angle, femoral head extrusion index, and acetabular depth-to-width ratio. Failure was defined
as failure to achieve the minimal clinically important difference (MCID) utilizing the modified Harris Hip Score or as the need for
secondary operation. The equal variance t test was used to analyze radiographic parameters. Statistical significance was deter-
mined using a P value of .05.

Results: A total of 373 hips underwent analysis with an average follow-up of 41 months (range, 24-102 months). Of these, 46 hips
(12%) required secondary operation, and 95 (25%) failed to meet the MCID. The overall failure rate was 32.4%. There was no
single measurement or combination thereof associated with failure to reach the MCID. Higher preoperative Tönnis angles were
associated with secondary operation, with a mean of 6.7� (95% CI, 5.3�-8.1�) in the secondary operation group versus 4.8�
(95% CI, 4.4�-5.3�) in the nonsecondary operation group (P = .006). The odds ratio was 1.12 (95% CI, 1.0-1.2; P = .05) per degree
increase in Tönnis angle for secondary operation. In patients with a Tönnis angle .10�, 84% required secondary operation.

Conclusion: Higher Tönnis angles portend a higher risk for revision surgery. The probability of secondary operation was
increased by a magnitude of 1.12 with each degree increase in the Tönnis angle. In patients with a Tönnis angle .10�, 84%
required a secondary operation.
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Hip dysplasia can be defined as a bony anatomic abnormal-
ity of the acetabulum that contributes to undercoverage of
the femoral head.23,49 This undercoverage ultimately leads
to a decreased contact surface area through which forces
on the hip can be distributed.23,31,35,49 The increased forces
through the hip lead to excessive wear of articular carti-
lage, tearing of the acetabular labrum, and elongation
with possible tearing of the ligamentum teres.11,14,40,55

The summation of these bony and soft tissue pathologic
abnormalities may lead to pain and rapid degenerative
joint changes and ultimately arthritis.

In cases of moderate to severe hip dysplasia, traditional
treatment involves either reorienting the acetabulum to
provide adequate femoral head coverage with appropriate
periacetabular osteotomy (PAO) or reconstruction of the
hip through total hip arthroplasty (THA).48,49 Indications
of exactly when and how to intervene in mild hip dysplasia
are not as straightforward as with moderate to severe dys-
plasia. Although PAOs have a high success rate,1,2,19 they
are associated with significant morbidity and complication
rates that may reach as high as 40%.4,45 In mildly dysplas-
tic hips, the risks of PAO often outweigh the benefits. With
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regard to THA, many patients with dysplastic hips are
young (\40 years of age) and active and radiographically
do not show signs of hip arthritis, thus rendering them
poor candidates for THA. The question remains of what
to do with the symptomatic, mildly dysplastic hip.

The recent advent of hip arthroscopy has afforded the
opportunity to treat a wide range of hip pathologies that
were once believed to require open surgery. Despite its suc-
cesses with other pathological conditions,6,27,28,39 the role
of arthroscopy in the management of hip dysplasia remains
controversial. Some studies have demonstrated that
arthroscopy exacerbates mild dysplasia and speeds pro-
gression of joint degeneration, potentially leading to worse
outcomes, although these studies are widely technique
based.23,55 When incorporating labral and capsular repair
as part of the surgical technique, there have been signifi-
cant increases in patient-reported outcome measures
(PROMs) at 2 and 5 years, and incorporating this tech-
nique may have possibly delayed more invasive proce-
dures, such as THA.14,23,28,49

Hip dysplasia is a multifaceted pathology that lies on
a wide spectrum of severity. The 3-dimensional (3D) nature
of this pathology makes it exceedingly difficult to classify
with 2-dimensional (2D) radiographs. Several radiographic
measurements have been developed to help aid in classify-
ing the severity of this complex 3D deformity. To date, there
have been more than 10 different parameters used to
measure and classify hip dysplasia. They include Heyman
and Herndon’s22 acetabular depth-to-width ratio (ADWR),
femoral head extrusion index,41 Eijer head-neck offset,38

neck shaft angle, anterior center edge angle (ACEA) of
Lequesne and de Seze,29 lateral center edge angle (LCEA)
of Wiberg,56 Tönnis angle,54 acetabular inclination angle,42

disruption of the Shenton line,47 and several others.47

Although the degree of hip dysplasia is most commonly
defined using the LCEA of Wiberg, this single unidimen-
sional radiographic measurement is likely inadequate to
effectively classify this complex 3D deformity.6,23,32 As
with every procedure, favorable outcomes occur when choos-
ing proper surgical candidates. Given the plethora of radio-
graphic parameters available to classify hip dysplasia, it is
difficult to discern which parameters, or combination of
parameters, are of the most importance for predicting surgi-
cal outcomes. To date, there have been few studies that have
attempted to answer this question.20,28 The purpose of this
study was to identify preoperative radiographic parameters
that are associated with poor outcomes in the arthroscopic
treatment of adult hip dysplasia. Our null hypothesis was
that there would be no statistically significant single or

combination of preoperative radiographic measurements
associated with poor outcomes.

METHODS

Retrospective radiographic analysis occurred in patients who
underwent arthroscopic hip surgery between 2009 and 2015
at 3 centers with high-volume sports medicine–trained hip
arthroscopists. Hips with an LCEA between 20� and 25� or
a Tönnis angle of .10� were utilized to identify patients
who were termed mildly dysplastic within this database.
These parameters are regularly recorded, and this is why
they were utilized as search criteria. The inclusion criteria
for this study were the presence of radiographic features of
mild dysplasia (Tönnis angle .10� or LCEA \25�), .2 years
of follow-up, age \40 years, clinical signs of intra-articular
hip pain, capsular and labral repair accomplished as part of
arthroscopic surgery, and previous enrollment in the hip
database. Patients were excluded from the study if they had
a history of pediatric hip conditions (slipped capital femoral
epiphysis, Legg-Calve-Perthes disease), avascular necrosis,
concomitant peritrochanteric or deep gluteal space proce-
dures, incomplete preoperative radiographs, previous hip sur-
gery, labral debridements or reconstructions, Tönnis grade
.1, any concomitant open procedures, or a break in the Shen-
ton line seen on plain anterior-posterior radiograph of the hip.
Although the present study represents a unique analysis,
data on some patients in this study may have been reported
in other studies. All data collection received institutional
review board approval.

Radiographic Workup

Preoperative radiographs were obtained for each hip utiliz-
ing a standing anterior-posterior view of the pelvis, false
profile view, and 45� Dunn view. The following angles
were measured for each radiograph: LCEA,56 Tönnis
angle,54 neck shaft angle, ACEA,29 alpha angle,47 femoral
head extrusion index,41 and ADWR.22 Radiographic analy-
sis was performed utilizing a picture archiving and commu-
nication system. Specific radiographic analyses of these
angles were performed by the methodology outlined in Fig-
ure 1.

Surgical Technique

Patients were positioned in the modified supine position,
and anterolateral, midanterior, and distal lateral accessory
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Figure 1. How to perform measurements. (A) Acetabular depth-to-width ratio: a line is drawn connecting the superolateral edge
and the inferomedial edge of the acetabulum and measured (line 1). A second line is draw perpendicular to line 1 at the deepest
aspect of the acetabulum and measured (line 2). To calculate the depth-to-width ratio, divide the length of line 2 by the length of
line 1. Normal, .38%. (B) Tönnis angle: a horizontal reference is established using the ischium to correct for pelvic obliquity (line
1). A second line is drawn, parallel to line 1, that intersects the medial most aspect of the sourcil (line 2). A third line is drawn
connecting the lateral-most aspect of the acetabular sourcil to the most medial aspect of the sourcil (line 3). The Tönnis angle
is formed between lines 2 and 3. Normal, 0� to 10�. (C) Alpha angle: draw a circle around the femoral head. Place a dot in the
center of the circle. From the center dot, draw a line down the midshaft of the femoral neck (line 1). Draw a second line from
the center of the femoral head to the point where there is a disruption of the sphericity of the femoral head (line 2). The angle
between these 2 lines is the alpha angle. Normal, \50�. (D) Anterior center edge angle: using a false profile view of the hip, place
a dot at the center of the femoral head. Draw a vertical line from the center of the femoral head (line 1). Draw a second line from
the center of the femoral head through the anterior-most aspect of the acetabulum. The angle between lines 1 and 2 is the anterior
center edge angle. Normal, 25� to 50�. (E) Lateral center edge angle: a horizontal reference is established using the ischium to
correct for pelvic obliquity (line 1). Place a dot in the center of the femoral head. A second line is made parallel to line 1 that passes
through the center of the femoral head (line 2). A third line is drawn vertical from the center of the femoral head 90� to line 2 (line 3).
A fourth line is drawn from the center of the femoral head to the lateral-most aspect of the acetabulum (line 4). The angle between
lines 3 and 4 is the lateral center edge angle. Normal, 25� to 40�. (F) Femoral head extrusion index: a vertical line is drawn passing
through the most medial aspect of the femoral head (line 1). A second line is drawn passing through the most lateral aspect of the
acetabulum (line 2). A third line is drawn passing through the lateral-most aspect of the femoral head (line 3). The extrusion index
is calculated by measuring the distance between lines 2 and 3 and dividing it by the distance between lines 1 and 3: (Length of A)/
(Length of B). Normal, 25%. (G) Neck shaft angle: a line is drawn down the center of the femoral shaft (line 1). A second line is
drawn down the center of the femoral neck (line 2). The neck shaft angle is the angle formed between lines 1 and 2. Normal, 125�
to 135�.
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portals were created. Patient positioning and operative
approach have been described in detail previously.5,21,25,37

Diagnostic arthroscopy was performed to evaluate labral
and chondral status, and we corrected cam and pincer
lesions when present.8,9 All patients included in this study
underwent labral repair.10,18,25 Capsular repair was per-
formed on all patients included in this study using previ-
ously described techniques.33

Outcomes

The modified Harris Hip Score (mHHS) was used to mea-
sure patient outcomes. The mHHS has been previously val-
idated as a good clinimetric tool, supporting its use in this
study.34,52,53 Failure of arthroscopic treatment was ana-
lyzed 2 separate ways: first, as failure to meet the minimal
clinically important difference (MCID) utilizing the
mHHS, and second, as the need for further surgery. As sta-
tistical significance of PROMs does not always parallel
clinical importance,51 the MCID is a metric that has been
shown to be effective in assessing the clinical relevance
of improvements in PROM scores.26 The need for further
surgery was based on patients’ subjective and objective
results, as well as radiographic data utilized and the surgeon’s
discretion. Generally, surgery was indicated for patients
reporting significant pain and disability after 6 to 12 months
of physical therapy, nonsteroidal anti-inflammatory drugs,
and activity modification.

Rehabilitation Protocol. Patients underwent a standard
postoperative rehabilitation and analgesic protocol that
was consistent among physicians within the same institu-
tion, similar among institutions, and outlined in detail in
previous publications.11,12 Patients used crutches with
foot-flat partial weightbearing for 2 weeks, with passive
motion started immediately postoperatively. Patients
were instructed to avoid extension and external rotation
for the first 4 weeks to minimize stress to the capsular
repair. As crutches were discontinued, patients progressed
through the institutional rehabilitation protocols, with jog-
ging exercises beginning at 3 months, as tolerated, and
return to sports and full function allowed at 5 to 6 months.

Statistics

Logistic regression was modeled on the need for further
surgery, as well as achievement of MCID. The equal vari-
ance t test was used to analyze each radiographic parame-
ter. Odds ratios were calculated for each radiographic
parameter, and statistical significance was determined
using a P value of .05. Statistical analysis was performed
using SAS software version 9.4 of the SAS System for
Unix.

RESULTS

A total of 373 hips from our database were identified as
having mild hip dysplasia. All 373 hips underwent

radiographic evaluation and were included in the final
analysis. Follow-up ranged between 24 and 102 months,
with a mean patient follow-up of 41 months. For the char-
acteristics of patients included in the study, refer to Table
1.

The mean LCEA and Tönnis angle of the study cohort
were 30� (SD, 7.3�) and 5.1� (SD, 4.4�), respectively. Of
the 373 total hips treated with hip arthroscopy, 46 hips
(12%) required further surgery, and 95 (25%) failed to
meet the MCID. There was a total of 121 patients whose
treatment failed by either or both definitions of failure,
for an overall failure rate of 32.4%. Refer to Table 2 for
a more comprehensive list of failure rates in patients
with abnormal preoperative radiographic measurements.

Failure to Reach MCID

A total of 95 of 373 hips (25%) failed to reach the MCID
using the mHHS. There was no single measurement or
combination of preoperative radiographic measurements
that were associated with the ability to achieve MCID
within our cohort. The mean LCEA in the failure to reach
MCID group was 30.1� (SD, 6.4�), compared with the mean

TABLE 1
Patient Characteristicsa

Age, y
N 373
Mean (SD) 31.4 (12.5)
Range 13.2-40.0

BMI, kg/m2

N 373
Mean (SD) 24.8 (4.8)
Range 16.6-48.5

Sex (%)
Female 300 (80.4)
Male 73 (19.6)

Hip laterality (%)
Left 170 (45.6)
Right 203 (54.4)

aBMI, body mass index.

TABLE 2
Abnormal Measurements and Associated Failure Ratesa

Failure to Reach
mHHS MCID (%)

Secondary
Operation (%)

LCEA \20� 2.1 2.2
Tönnis angle .10� 10.5 21.7
Neck shaft angle .140� 10.5 8.7
ACEA \20� 2.1 2.2
Alpha angle \60� 46.3 41.3
Extrusion index .25% 1.1 0
ADWR \250 5.3 10.9

aACEA, anterior center edge angle; ADWR, acetabular depth-
to-width ratio; LCEA, lateral center edge angle; MCID, minimal
clinically important difference; mHHS, modified Harris Hip Score.
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LCEA of 30.1� (SD, 7.6�) in those who did achieve the
MCID (P = .98). The mean Tönnis angle in the failure to
reach MCID group was 4.9� (SD, 4.1�), compared with
the Tönnis angle of 5.0� (SD, 4.5�; P = .76) in those who
did reach MCID. We did not find any preoperative radio-
graphic measurements to be reliable, statistically signifi-
cant prognosticators of arthroscopic success or any
preoperative measurements with significant odds ratios
in patients whose hips failed to reach MCID.

Failure by Secondary Operation

A total of 46 of 373 hips (12%) required secondary opera-
tion. The most common indication for further surgery
was significant hip pain despite maximizing nonoperative
therapy. The mean preoperative LCEA was not a statisti-
cally significant radiographic indicator of arthroscopic suc-
cess. Patients who required a secondary operation had
a mean LCEA of 28.4� (SD, 7.2�) compared with those
who did not, with a mean LCEA of 30.3� (SD, 7.2�; P =
.10). We did not find any combination of radiographic
parameters that increased the likelihood of secondary
operation. The only statistically significant indicator of sec-
ondary operation in the treatment of hip dysplasia was the
preoperative Tönnis angle. Higher preoperative Tönnis
angles were associated with secondary operation; the sec-
ondary operation group had a mean preoperative Tönnis
angle of 6.7� (95% CI, 5.3�-8.1�) versus 4.8� (95% CI, 4.4�-
5.3�) in the nonsecondary operation group (P = .006). In
total, 84% of patients with a Tönnis angle .10� required
a secondary operation (Figure 2). Odds ratios were mod-
eled on the presumption of the need for further surgery.
The odds ratio was 1.12 (95% CI, 1.0-1.2; P = .05) per

degree increase in Tönnis angle for secondary operation
(Table 3).

The odds ratios for the remaining preoperative radio-
graphic measurements, including LCEA, neck shaft angle,
alpha angle, femoral neck extrusion index, ACEA, and
ADWR, failed to reach statistical significance. Smaller
ACEAs neared statistical significance (P = .06) for second-
ary operation, with a mean preoperative ACEA in the sec-
ondary operation group of 30.2� (95% CI, 28.0�-32.5�)
versus the nonsecondary operation group with a mean
32.7� (95% CI,
31.8�-33.5�).

DISCUSSION

Our analysis identified higher Tönnis angles as the single
statistically significant radiographic measurement that
was associated with the need for additional surgery (P =
.006). Although not statistically significant, lower preoper-
ative ACEA neared significance as an additional radio-
graphic predictor of the need for further surgery (P =
.06). Younger individuals with radiographic evidence
of mild hip dysplasia represent a significant proportion of
the patient population.20 Despite the notable quantity of
patients who have this condition, the guidelines for arthro-
scopic intervention in the young patient with a mildly dys-
plastic hip remain controversial. The causes of failure are
likely more complex than simple radiographic measure-
ments and likely include several technical and genetic fac-
tors and patient characteristics, in addition to other 3D
radiographic variables.

Grammatopoulos et al20 conducted a study to identify
radiographic and intraoperative features that could predict
the success of hip preservation with arthroscopic surgery.
Using a mean follow-up of 4.5 years, they concluded that
arthroscopic hip surgery can be associated with an

TABLE 3
Tönnis Angle and Probability of Secondary Operationa

Tönnis Angle (Deg)
Predicted Probability

of Secondary Operation (%)

0 6.3
1 7.2
2 7.8
3 8.6
4 9.5
5 10.5
6 11.6
7 12.8
8 14.0
9 15.4
10 16.9
11 18.5
12 20.2
13 22.0
14 24.0
15 26.1

aLogistic regression modeling demonstrates when other meas-
ures are constant, with each degree increase in Tönnis angle
reflecting an odds ratio of 1.12 for secondary operation probability.
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Figure 2. Tönnis angle and secondary operation rate.
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excellent chance of hip preservation with a Tönnis angle
\15� and an LCEA .25� in the absence of hip instability.
In their study, the alpha angle and the extrusion index
failed to reach statistical significance as radiographic indi-
cators of arthroscopic treatment success. Using a Tönnis
angle and an LCEA within the aforementioned ranges,
they reported a total of 5 of 48 patients (10.4%) with failed
arthroscopic management.20 Additionally, a systematic
review conducted by Lodhia et al32 of 834 hips concluded
that arthroscopy in mildly dysplastic hips resulted in
improved patient-reported outcomes. Dysplastic hips
were characterized solely on the LCEA. In their study,
mild dysplasia was defined by an LCEA of between 18�
and 25�. In another systematic review that analyzed 13 dif-
ferent studies, Jo et al23 reported higher patient outcomes
in those with mild hip dysplasia. They also defined mild
dysplasia solely on LCEA and categorized mild dysplasia
as an LCEA between 20� and 25�. It is no surprise that
these systematic reviews categorized hip dysplasia based
solely on a single measurement, as traditionally this is
how hip dysplasia has been categorized.

Hip dysplasia is a complex 3D deformity that is
extremely difficult to appropriately categorize by a single
radiographic measure. On post hoc analysis of our cohort,
an unintended and interesting finding was the extent of
variance in radiographic measurement within the hips
that were analyzed. For example, our inclusion criteria
required either an LCEA \25� or a Tönnis angle .10�.
Even though the inclusion criterion of LCEA was \25� or
Tönnis angle was .10�, in our final cohort, the mean
LCEA was 30� (range, 15�-27�) and the mean Tönnis angle
was 5.1� (range, –10� to 20�). This demonstrates that when
using only a single measurement to identify hip dysplasia,
the observer could be overlooking a significant proportion
of hips that would be classified as dysplastic according to
other measurements. This was also the conclusion of Per-
eira et al,44 who demonstrated that while only using the
LCEA, 20% to 39% of hips categorized as normal were
actually mildly dysplastic by other measurements (Tönnis
angle, depth/width ratio, and acetabular head index). They
concluded that measurement of a single anatomic variable
(the LCEA) would lead to an incorrect diagnosis of mild hip
dysplasia, and they recommended combining the LCEA
together with the Tönnis angle for optimal diagnostic accu-
racy. We too emphasized the importance of the preopera-
tive Tönnis angle in our study. We found higher Tönnis
angles were significantly associated with a higher risk
for revision surgery. The odds of requiring further surgery
in our sample were increased by a magnitude of 1.12 per
degree increase in Tönnis angle. With all other radio-
graphic measurements kept constant, logistic regression
modeling revealed a 12% increase in baseline probability
of secondary operation with each degree increase in Tönnis
angle greater than zero (Table 3). Also notable, only 16% of
patients with a Tönnis angle .10� did not require a second-
ary operation (Figure 2). We recommend including the
Tönnis angle as a part of the overall evaluation of patients
with mild hip dysplasia.

Apart from radiographic measurements, there appear
to be several other factors that contribute to a successful

outcome in arthroscopy for hip dysplasia. Surgical tech-
nique plays a major role in the wide discrepancy of
reported outcomes. The results from several studies sug-
gest better outcomes with labral repair as opposed to labral
debridement.11,14,24,28,32 The labrum is likely to be a protec-
tive structure against microinstability in addition to help-
ing restore the suction seal of the hip joint.32 Better
outcomes in several studies were also reported with capsu-
lar plication.7,14 Capsular plication, with a focus on shift-
ing the inferior medial capsule proximally and laterally,
is theorized to aid in decreasing abnormal translation
and microinstability of the hip. Our study included only
patients with both capsular and labral repair to attempt
to control for these surgical variables. In several different
studies, patients with dysplastic hips who underwent cap-
sular and labral repair had greater patient satisfaction,
higher Harris Hip Scores, and lower failure rates compared
with patients who did not.13,14,17,28 In 1 study performed by
Larson et al,28 surgical outcomes were compared between
mildly dysplastic hips treated arthroscopically with and
without labral and capsular repair. Dysplastic hips that
underwent capsular and labral repair had a higher percent-
age of ‘‘good/excellent results’’ at 73% versus the nonlabral/
noncapsular repair cohort at 53% (P = .06). The mHHS
scores were also higher in hips that underwent labral and
capsular repair compared with those that did not (85 vs
77; P = .13). In this same study, failure rates were also sta-
tistically significant between the 2 groups (18% vs 40%; P =
.03). Domb et al12 showed that hip arthroscopic surgery
with labral preservation and concurrent capsular repair in
patients with mild hip dysplasia (LCEA, 18�-25�) have last-
ing, positive outcomes at a minimum 5-year follow-up with
reported sustained improvements in both the visual analog
score and mHHS score. In their 5-year follow-up, no
patients required conversion to THA. The systematic
reviews conducted by Lodhia et al32 and Jo et al23 also dem-
onstrated strong evidence for labral and capsular repair
during arthroscopy for hip dysplasia.

One study that has commonly been cited to argue
against using hip arthroscopy for the treatment of mild
hip dysplasia was conducted by Parvizi et al.43 They fol-
lowed 36 dysplastic hips with an LCEA \20� that under-
went arthroscopic intervention for a mean period of 3.6
years. Twenty-four of the 36 hips (67%) had a decline in
functional scores, and 14 of 36 hips (39%) had accelerated
arthritis. Over half (55%) of the cohort required further
surgical intervention. The poor results of arthroscopy in
this study should be viewed as a caution against using lab-
ral debridement and capsular release, as 100% of the
patients were treated in this fashion.

Apart from labral debridement, additional surgical
techniques associated with poor outcomes in the arthro-
scopic treatment of the dysplastic hip include acetabular
rim resection .3 mm, extensive capsulotomy, microfrac-
ture, and psoas tenotomy.36,46,50

Arguably, just as important as the surgical technique,
patient selection has been shown to be a reliable forecaster
for successful patient outcomes. Maldonado et al33 con-
ducted a study to evaluate which patient factors were asso-
ciated with successful outcomes in the arthroscopic
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treatment of mild hip dysplasia. The study analyzed age,
body mass index, sex, and several preoperative PROMs.
It was concluded that age .28.5 years was the only statis-
tically significant factor associated with arthroscopic fail-
ure. Worse preoperative visual analog scale, mHHS, and
Nonarthritic Hip Score scores closely approached signifi-
cance as indicators of failure. This analysis is consistent
with several other studies that have suggested preopera-
tive functional status may be predictive of postoperative
outcomes.3,16 In addition to age and worse preoperative
PROMs, Larson et al28 found that significant preoperative
(grade 4) chondral defects were also associated with poor
outcomes. Several others have concluded that significant
preoperative femoral head cartilage wear and acetabular
cartilage wear negatively affect patient outcomes.15 Preop-
erative diagnosis of these chondral defects remains
a challenge.

Arthroscopic treatment for mild hip dysplasia is not as
predictable as arthroscopic interventions for other pathol-
ogies. This study noted a 25% failure to achieve MCID uti-
lizing mHHS, which is markedly increased from the
general population with femoroacetabular impingement,
which in a separate study did not achieve MCID in only
3% of cases.30 We also found a 32.4% overall failure rate.
These data can be directly used by providers to better
inform patients of the likely outcomes associated with the
arthroscopic treatment of mild hip dysplasia, which will
facilitate shared decision making with families and
patients. This clearly suggests that surgery in the popula-
tion with hip dysplasia is much less predictable and there
may be subtle radiographic entities on 2D and 3D imaging
that have yet to be appreciated, as well as patient charac-
teristics and ligamentous, psychosocial, and genetic factors
at play that are not accounted for with radiographic data.

The limitations of this study include its design as a ret-
rospective analysis of prospectively collected data. In addi-
tion, there is no gold standard for failure after hip
arthroscopy; consequently, the authors utilized MCID
and revision surgery as surrogates for failure. Another lim-
itation of this study was our patient selection process.
Patients from our database were flagged as having mild
dysplasia based solely on their preoperative Tönnis angle
or LCEA, as these 2 measurements are commonly used to
classify severity of hip dysplasia. The other measurements
were only obtained if the patients were classified as having
mild dysplasia according to the Tönnis angle or LCEA. It is
likely that utilizing only these 2 variables to identify mildly
dysplastic hips within the database could have caused
researchers to overlook patients who would have been clas-
sified as having dysplasia according to other measurements
(width/depth ratio, anterior center edge, etc).

CONCLUSION

Higher Tönnis angles portend a higher risk for revision
surgery. The probability of secondary operation was

increased by a magnitude of 1.12 with each degree increase
in the Tönnis angle. In total, 84% of patients with a Tönnis
angle .10� required a secondary operation. The causes of
failure were likely more complex than simple radiographic
measurements and likely included several technical and
genetic factors and patient characteristics, in addition to
other 3D radiographic variables.
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