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Background: Despite several studies’ reports on outcomes of concomitant hip arthroscopy and periacetabular osteotomy (PAO),
there is a paucity of aggregate data in the literature.

Purpose: To evaluate outcomes and survivorship after concomitant hip arthroscopy and PAO.
Study Design: Systematic review; Level of evidence, 4.

Methods: The PubMed, Cochrane, and Scopus databases were searched in April 2022 using the PRISMA (Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses) guidelines. The following keywords were used: (hip OR femoroacetabular
impingement) AND (arthroscopy OR arthroscopic) AND (periacetabular osteotomy or rotational osteotomy) AND (outcomes OR
follow-up). Of 270 articles initially identified, 10 studies were ultimately included. The following information was recorded for each
study if available: publication information; study design; study period; patient characteristics; follow-up time; indications for hip
arthroscopy; patient-reported outcomes (PROs); rates of secondary hip preservation surgeries; and rates of conversion to total hip
arthroplasty (THA). Survivorship was defined as nonconversion to THA.

Results: The study periods for the 10 included articles ranged from 2001 to 2018. Three studies were level 3 evidence, and 7
studies were level 4 evidence. This review included 553 hips with a mean follow-up of 1 to 12.8 years. All 10 studies listed dysplasia
as an indication for surgery. Of 9 studies that reported PRO scores, 7 reported significant improvement after surgery. Studies with a
<5-year follow-up reported conversion to THA rates of 0% to 3.4% and overall secondary surgery rates of 0% to 10.3%. Similarly,
studies with >5-year follow-up reported conversion to THA rates of 0% to 3% and overall secondary surgery rates of 0% to 10%.

Conclusion: Patients who underwent concomitant hip arthroscopy and PAO reported favorable outcomes, with 7 of the 9 studies
that provided PRO scores indicating significant preoperative to postoperative improvement.
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Acetabular dysplasia has been established as a common
diagnosis for hip pain.'® Hip dysplasia has been associated
with microinstability and poor outcomes when treated with
hip arthroscopy alone.?”2?° Periacetabular osteotomy (PAO)
has demonstrated reliability and durability in treating
patients with hip dysplasia at short-, mid-, and long-term
follow-ups. 517 A 2019 study by Ziran et al®® reported
favorable outcomes even 20 years after surgery. The
authors reported that of the 302 hips in the study, 86% and
60% were able to survive at 10- and 20-year follow-ups,
respectively.
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Despite the success of isolated PAO for the treatment of hip
dysplasia, some question the method of treating the high
frequency of intra-articular pathology often accompanying hip
dysplasia. A study by McCarthy and Lee® reporting on dysplas-
tic hips found that 112 of the 170 hips (72%) had a labral tear.
More recently, Haene et al'? reported that among the radio-
graphs of 128 patients with arthroscopically diagnosed labral
tears, 59 of the hips had dysplasia. To address this problem,
recent literature has described the use of combined hip arthros-
copy and PAO to comprehensively address intra-articular
pathology (labral tears,’! bony impingement,®2° ligamentum
teres damage,?® capsular laxity,'® and cartilage damage®?432)
and hip dysplasia with promising outcomes. Whether in the
active or general population, the 2 procedures in conjunction
have demonstrated excellent short-term outcomes.'®>3
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The purpose of this study was to perform a systematic
review to evaluate outcomes and survivorship of patients
undergoing concomitant hip arthroscopy and PAO. It was
hypothesized that patients undergoing concomitant hip
arthroscopy and PAO would demonstrate significant
improvement after surgery and low rates of secondary
surgeries.

METHODS
Study Search and Identification

A systematic review was performed on the current litera-
ture with the following keywords: (hip OR femoroacetab-
ular impingement) AND (arthroscopy OR arthroscopic)
AND (periacetabular osteotomy or rotational osteotomy)
AND (outcomes OR follow-up). PubMed, Cochrane, and
Scopus databases were queried in April 2022 using the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines. Articles were
included if they reported outcomes of patients undergoing
concomitant hip arthroscopy and PAO. The following types
of articles were excluded from this review: studies with <15
patients; non-English articles; <1-year follow-up; case
reports; opinion articles; review articles; and technique
articles.

Articles underwent thorough analysis by 2 independent
reviewers (M.S.L., A.E.J.; A.E.J. is a board-eligible ortho-
paedic surgeon attending who specialized in hip preserva-
tion). For full-text review, the senior author (A.E.J.) and
independent reviewer (M.S.L.) re-reviewed articles. The
reviewers discussed the inclusion and exclusion criteria for
articles that were not unanimously agreed on before the
senior author made the final decision on whether articles
should be included in the study. Duplicate studies were
removed during the initial title/abstract screening. All
included articles underwent an additional review of refer-
ences to determine whether additional studies could be
added to the review.

Quality Assessment

Two authors (M.S.L.) and (A.E.J.) evaluated the quality of
the included articles using the methodological index for
non-randomized studies criteria.® Articles were scored and
those articles with 2 different scores were re-reviewed and
discussed until an agreement was reached. The level of
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evidence was assigned using the criteria set by Hohmann
et al.1

Data Extraction

The following information was recorded for each study if
available: title; author; publication date; study design;
demographic characteristics; number of hips; follow-up
time; study period; indications for hip arthroscopy; radio-
logic findings; intraoperative findings; surgical procedures;
patient-reported outcomes (PROs); rates of secondary hip
preservation surgeries; and rates of conversion to total hip
arthroplasty (THA). The latest PROs were used for postop-
erative PRO outcomes. Survivorship was defined as non-
conversion to THA.

RESULTS
Study Identification and Quality

The initial query on the PubMed, Cochrane, and Scopus data-
bases resulted in 270 articles. After removing duplicates, a
total of 176 articles were left. Titles and abstracts were
reviewed for the remaining articles to assess preliminary
relevancy and 16 remained. The remaining articles under-
went full-text review; 10 articles™ met the inclusion criteria
and were included in the study. The article-selection process
is shown in Figure 1.

Study Characteristics

Descriptive information, including study period, number of
hips, sex, mean follow-up time, and mean age, are recorded
in Table 1. The 10 studies in this review were from 5 dif-
ferent institutions, with study periods ranging from'® 2001
to'® 2018. Overall, 553 hips were included, with the mean
follow-ups ranging from 1 year®® to 12.8 years.? Seven stud-
ies were case series, representing level 4 evi-
dence,?79:15:18:25.34 314 the remaining 3 articles®!:33:38
were level 3 cohort studies.

All 10 studies listed dysplasia as an indication for PAO.
All 10 studies reported radiologic measurements, 8 stud-
ies®79-16:18.25.33.34 ongrted intraoperative findings, and 9
studies®"-9-15:18.25,33,34.38 popyorted surgical procedures. Sur-
gical indications and radiologic measurements are shown
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Figure 1. Article-selection flowchart. PAO, periacetabular
osteotomy.

in Table 1. Intraoperative findings and surgical procedures
are shown in Appendix Table Al.

Surgical Outcome Tools

Nine studies®”%15:18:25:31.33.38 onqrted PROs and 7 stud-
ies®>79:15.18.25.31 poported significant improvements in PROs
after surgery. The modified Harris Hip Score (mHHS) was
the most common PRO reported and was cited in 5 stud-
ies.”9:15:25:33 The mHHS scores ranged from 55 to 63.9 pre-
operatively”® and 81.6 to 88.3 postoperatively.'>?® PROs
are recorded in Appendix Table A2.

Of the 9 studies reporting PROs, 4 studies®15:25:33
reported psychometric thresholds (minimal clinically
important difference [MCID], Patient Acceptable Symptom
State [PASS], minimally important change, and clinical
success); every study reported an 80% achievement of >1
threshold. Two studies'®?® reported that 81.3% and 92.3% of
patients achieved the MCID, respectively. Seven stud-
ies®79:15:182631 peported significant improvements after sur-
gery in >1 PRO. Although the Edelstein et al® study did not
report clinical benefit thresholds, the mean postoperative
score in the study was 10 points higher than the PASS
threshold established for femoroacetabular impingement.2
The clinical benefit achievement rates are listed in Appendix
Table A2.

Survivorship and Secondary Surgeries

Seven studies®”%15:18:25.34 renorted surgery rates on either

subsequent hip preservation procedures or conversion to
THA. Two of these studies did not report secondary hip
preservation rates.'®2% Secondary hip preservation proce-
dure rates ranged®”? from 0% to 7%, and conversion to
THA rates ranged>%182534 from 0% to 3.4%.Two studies®”’
reported no secondary hip preservation procedures, and 4
studies” 82534 reported no conversions to THA. Studies
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with <5-year follow-up reported conversion to THA ranging
from™3* 0% to'® 3.4% and overall secondary surgery rates
ranging from” 0% to'® 10.3%. Similarly, studies with
>5-year follow-up reported conversion to THA rates rang-
ing from'®2% 0% to® 8% and overall secondary surgery rates
ranging from'®25 0% to® 10%. Survivorship rates are shown
in Table 2.

DISCUSSION

The major findings of this review were 3-fold: (1) patients
undergoing combined hip arthroscopy and PAO demon-
strated favorable outcomes, as all studies reporting
P values for change in PROs reported significant improve-
ment (P < .05) on >1 PRO, and all studies reporting clinical
benefit reported patients achieving >80% in 1 category; (2)
the most common indication for surgery was hip dysplasia,
as reported in all studies; and (3) survivorship rates (mean
follow-up, 2.4-12.8 years) were high, with over 95% survi-
vorship in every included study. Nine studies assessed clin-
ical outcomes in the general population, while 1 study
reported results in athletes. The highest rate of conversion
to THA was 3.4%, and 4 of the studies reported no conversion
to THA."18:2534 Tt appears that studies with lower mean age
had higher rates of survivorship. Of the 4 studies”!®?534 that
had 100% survivorship, the mean age in 3 of the 4 studies was
<30 years and ranged from 23.5 to 26.6 years, while 1 study
had a mean age of 40 years. Similarly, low rates of secondary
hip arthroscopy were reported, with the highest rate being
6.9% in an athletic population.

The overall secondary surgery rate varied”'>'%2% from
0% to 10.3%.The highest rate of secondary surgeries and
conversion to THA was reported by Jimenez et al'® in the
athlete population at a minimum 2-year follow-up. They
reported that all revision hip arthroscopies were due to
re-torn labrums and residual femoroacetabular impinge-
ment. On the other hand, the lowest rates of secondary
surgeries were observed by Domb et al,” Kim et al,'® and
Maldonado et al.?® These 3 studies assessed the general
population. These results may imply that although highly
active patients can return to sport at high rates, there may
be a higher likelihood of subsequent surgery. Despite the
considerable literature demonstrating the favorable out-
comes in the general population, further literature is
needed to describe the outcomes of athletes undergoing
combined PAO and hip arthroscopy surgery, return to
sport, and durability of the surgery in these patients.

A direct comparison of the outcomes of PAO with concom-
itant hip arthroscopy to isolated PAO has not been well-
established. Combined PAO and hip arthroscopy seems to
demonstrate similar rates of survivorship and outcomes to
those of PAO alone. Swarup et al®® reported that 94% and
91% of patients achieved the MCID at a minimum 1-year
follow-up for the mHHS and Hip Outcome Score—Sports
Specific Subscale (HOS-SSS), respectively, for patients
undergoing isolated PAO. Jimenez et al'® and Maldonado
et al?® reported rates of achieving the MCID for the mHHS
and HOS-SSS, ranging from 81.3% to 92.3% and 78.6% to
88.5%, respectively, for patients undergoing combined hip
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TABLE 1
Patient Characteristics, Indications, and Radiologic Findings of the Included Studies (N = 10)*
Lead Author Study MINORS No. of Hips,n Follow-up,
(Year) Study Type; LOE Period Score (Sex) ® y¢ Age, y° Indications Radiologic Findings
Domb’ (2015) Case series; 4 2010-2013 11 17 2.4(06- 242+71 Acetabular dysplasia = LCEA: 11.15° + 6.96°
(3 M/14 F) 3.3) = Tonnis grades, n (%)
0: 15 (88.2)
1:2(11.8)
Maldonado?®  Case series; 4 2010-2012 11 16 55+0.56 23.5+6.8 Hip dysplasia (LCEA = LCEA: 14.2° £ 6.7°
(2019) (BM/13F)  (5.05-7.04) <25°) = Alpha angle: 55.7° + 12°
= Tonnis grade, n (%)
0: 15 (93.8)
= Tonnis angle: 19.3° + 5.9°
Jimenez'® Case series; 4 2010-2018 11 29 2.44+0.42 26+8.7 Acetabular dysplasia = LCEA: 16.5° + 6.3°
(2022) (2 M/27 F) = Alpha angle: 55.6° + 10.1°
= Tonnis grades, n (%)
0: 25 (86.2)
1: 4 (13.8)
Sabbag®* Case series; 4 2007-2016 12 248 3(1-8) 266+9.2 m Acetabular = LCEA: 18.3° + 6.2°
(2019) (33 M/207 F) dysplasia: 220 = Tonnis grades, n (%)
(88.7%) 0: 150 (62.8)
m Acetabular 1: 87 (36.4%)
retroversion: 17 2:2(0.8)
(6.9%)
= Combined: 11 (4.4%)
Ricciardi®® Retrospective cohort 2010-2014 15 24 1.92 27 (12-41) Acetabular dysplasia = LCEA: 18° (15°-21°)
(2016) study; 3 (21 F) (LCEA <25°) » Tonnis grades, (%)
0: (71)
1: (21)
2 (4)
Not documented: (4)
= Alpha angle: 54° (44°-62°)
Kim'® (2011) Case series; 4 2001-2005 8 43 6.2 (5-8.1) 40 (20-67) Acetabular dysplasia = Tonnis grades, n (%)
(7 M/33 F) (center-edge angle 0: 7; (16.3)
<20°) 1: 23 (53.5)
2: 11 (25.6)
3:2(4.7)
= Center-edge angle: 7.3° (—
10° to 19°)
Edelstein® Case series; 4 2005-2012 11 70 6.5+1.6 29+10 Acetabular dysplasia  Survivors: (%)
(2021) (5 M/62 F) (center-edge angle = LCEA <20°: (83)
<20°) = LCEA 20°-38°: (17)
= Tonnis grades, n (%)
0: 25 (48)
1: 27(52)
Nonsurvivors: (%)
= LCEA <20°: (93)
= LCEA 20°-38°: (7)
= Tonnis grades, n (%)
0: 8 (53)
1: 7 (47)
Cho® (2020) Case series; 4 2002-2005 9 39 12.8+ 1.7 36.7+11.3 Acetabular dysplasia = T6nnis grades, n (%)
(9 M/27 F) (16-59) (center-edge angle  0: 4 (10.3)
<20°) 1: 24 (61.5)
2: 8 (20.5)
3:3(7.7)
= LCEA: 8.7° (-9° to 18°)
Wyles®® Retrospective cohort 2013-2015 13 39 1 27.1+74 Symptomatic = LCEA: 17.6° + 5.8°
(2018) study; 3 (5 M/34 F) developmental = Tonnis angle: 14.1° +
dysplasia (LCEA 10.6°
<25°) = Tonnis grades, n (%)
0: 23 (59)
1: 16 (41)

(continued)
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Table 1 (continued)

Lead Author MINORS No. of Hips, n Follow-up,

(Year) Study Type; LOE Score (Sex) ® y¢ Age, y° Indications Radiologic Findings
Panos®! Retrospective cohort 2009-2016 13 17 3.2 204 +4 » Symptomatic Developmental dysplasia:
(2021) study; 3 (4 M/13 F) developmental = Tonnis grades, n (%)

dysplasia (LCEA  0:13 (76.5)
<25°) 1: 4 (23.5)

= Acetabular = LCEA: 26.4° £ 7°
retroversion Acetabular retroversion:

= Acetabular inclination:
10.1° + 16.4°

= Alpha angle: 54.5° + 9.9°

= Retroversion index: 36.8 +
6.2

“Values are reported as mean + SD (range) unless otherwise indicated. F, female; LCEA, lateral center-edge angle; LOE, level of evidence;

M, male; MINORS, methodologic index for non-randomized studies.

®Reported as the number of hips or patients.
‘Reported as mean + SD. Values in parentheses are ranges.

TABLE 2
Summary of Survivorship Rates (n = 7 studies)”

Secondary Hip Preservation Procedure

Conversion to THA/THR

Mean Time to

Mean Time to  Overall Secondary

Lead Author (Year) No. of Procedures Rate, % Procedure, mo No. of Procedures Rate, % Procedure, mo Surgery Rate, %
Domb’ (2015) 0 0 — 0 0 — 0
Maldonado® (2019) NR NR NR 0 0 — 0
Jimenez'® (2022) 2 6.9 NR 1 3.4 NR 10.3
Sabbag®* (2019) 13 5 NR 0 0 — 5

Kim™ (2011) NR NR NR 0 0 — 0
Edelstein® (2021) 5 7 2.8 years 2 3 33 10

Cho?® (2020) 0 0 - 1 2.6 7.8 years 2.6

“Values are reported as mean unless otherwise indicated. Dashes indicate areas not applicable. NR, not reported; THA, total hip arthro-

plasty; THR, total hip replacement.

®Study did not report secondary surgeries specific to periacetabular osteotomy + hip arthroscopy groups.

arthroscopy and PAO. Further, Okoroafor et al®® reported
on 66 hips undergoing isolated PAO in which there were no
conversions to THA at a minimum 5-year follow-up. These
low rates of conversion to THA at midterm follow-up are
similar to reports in patients undergoing PAO and concur-
rent hip arthroscopy. Maldonado et al?® and Kim et al
reported no conversions to THA, and Edelstein et al® and
Cho et al® reported rates of conversion to THA <3%—all in
patients undergoing a combined procedure.

Overall, the addition of the concomitant hip arthroscopy
and PAO resulted in favorable clinical outcomes and low
revision rates, identifying the procedure as promising to
address concurrent labral pathology. Previous literature
has reported on high rates of failed hip arthroscopies in the
dysplastic population that has been steadily increasing
over the years, with a failure rate!® as high as 12%. Larson
et al?! reported a failure rate of >30% when using hip
arthroscopy to treat dysplasia. Combined treatments for
dysplasia and labral tears are a necessity, as there is a high
incidence of patients diagnosed with both labral tears'*?
and dysplasia.’®?° The previous review by Lodhia et al?®

reported on 17 patients with concurrent hip arthroscopy
and PAO, whereas the present review included 553 cases
of combined hip arthroscopy and PAO.

Strengths and Limitations

This study has several strengths. First, this systematic
review provides aggregate outcomes and survivorships in
a patient population where data are scarce. Second, out-
comes have qualitatively been contextualized with clinical
benefits when available. Third, the wide study period
accounts for evolution of surgical techniques and labral
preservation.

A limitation of this review is that all included studies
were retrospective and had level 4 or level 3 evidence. The
lack of randomization and quality of the studies may intro-
duce bias and limit the external validity of the review. Sec-
ond, labral treatment may have evolved over the wide study
period captured by included articles, which may influence
outcomes. Third, articles included various PROs, which did
not allow for accurate comparison. Fourth, some studies did
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not report clinical benefit markers, which does not allow
qualitative evaluation of postoperative outcomes. Fifth, the
included studies may be underpowered with small patient
populations that may not capture larger trends in outcomes
and survivorship. Sixth, 3 studies”!%?5 were from the same
institution, which may disproportionately represent results
and practices from specific orthopaedic surgeons. Seventh,
some studies had patients with short-term follow-up of <2
years, which may make survivorship difficult to interpret.
Eighth, heterogeneity was not analyzed for the studies and
the present study did not calculate I? values. Last, only 1
article described the outcomes of combined PAO and hip
arthroscopy in athletes.'®

CONCLUSION

Patients who underwent concomitant hip arthroscopy and
PAO reported favorable outcomes, with 7 of the 9 studies
that provided PRO scores indicating significant preopera-
tive to postoperative improvement.
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APPENDIX TABLE Al

Intraoperative Findings and Surgical Procedures (N = 9 studies)®

Lead Author

(Year) Labral Tear, n (%)

Ligamentum Teres, n

Cartilage, n (%) (%)

Surgical Procedures, n (%)

Domb” (2015) Chondrolabral pathology:
17 (100)

Maldonado®®
(2019)

Seldes:

= 0: 1(6.3)

= 1:9(56.3)

= 2: 3(18.8)

® Combined 1 and 2: 3
(18.8)

Chondrolabral pathology: NR
17 (100)

Acetabular Outerbridge:

= 0: 3 (18.8)

= 1:6(37.5)

m 2: 4 (25)

3.0

= 4: 3(18.8)

Femoral head
Outerbridge

= 0: 14 (87.5)

=1:0

= 2:2(12.5)

=3:0

nd: 0

ALAD

0:0

= 1:5(31.3)

m 2: 4 (25)

m 3: 4 (25)

= 4: 3(18.8)

Partial: 11 (68.8)
Complete: 3 (18.8)

Labral repair: 12

Labral debridement: 5

Iliopsoas fractional lengthening: 4
Acetabular chondroplasty: 3

Loose body removal: 1

Labral repair: 12 (75)

Labral debridement: 3 (18.8)
Capsular plication/repair: 12 (75)
Femoroplasty: 10 (62.5)

Acetabular microfracture: 3 (18.8)
Acetabular chondroplasty: 5 (31.3)
Femoral head chondroplasty: 2 (12.5)
Iliopsoas fractional lengthening: 4 (25)
Subspine decompression: 6 (37.5)
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Lead Author
(Year)

Labral Tear, n (%)

Cartilage, n (%)

Ligamentum Teres, n

(%)

Surgical Procedures, n (%)

Jimenez!®
(2022)

Sabbag3*
(2019)

Ricciardi®®
(2016)

Kim!® (2011)

Edelstein®
(2021)

Cho?® (2020)

Seldes:

10:0

m1:7(24.1)

= 2: 14 (48.3)

= Combined 1 and 2: 8
(27.6)

Intra-articular
chondrolabral
pathology: 248 (100)

Labral tear: 24 (100)

Classification:

= Degenerative: 17
= Flap: 3

» Radial: 2

» Longitudinal: 1
= Complex: 2

m Fibrillation: 13
Labral grade®

= 1:11(16)

= 2:16 (23)
23:1(1)

= 4: 42 (60)

u5:0

Classification

m Degenerative: 15 (38.4)

m Flap: 3 (7.7)

m Radial: 2 (5.1)

= Longitudinal: 1(2.6)
= Complex: 2 (5.1)

m Fibrillation: 12 (30.8)
m Intact: 4 (10.3)

Acetabular Outerbridge

10:1(3.4)

= 1:12(41.4)

=2:9(31)

= 3:5(17.2)

m4:2(6.9)

Femoral head
Outerbridge

= 0: 26 (89.7)

n1:0

= 2:2(6.9)

=3:0

m4:1(3.4)

ALAD:

= 0:2(6.9)

= 1:12(41.4)

= 2: 8 (27.6)

= 3: 6 (20.7)

m4:1(3.4)

Intra-articular
chondrolabral
pathology: 248 (100)

NR

NR

Acetabular cartilage
grade®

= 1:12(17)

= 2: 15 (21)

= 3: 22 (31)

= 4: 12 (17)

= 5:9(13)

Femoral head cartilage
grade®

= 1: 62 (89)

2:5(7)

=3:0

m4:1(1)

n5:2(3)

Chondral lesion grade

Acetabulum

= 0: 16 (41)

=1:11(28.2)

= 2:4(10.3)

= 3: 8 (20.5)

Femoral head:

= 0: 15 (38.5)

= 1: 10 (25.6)

= 2: 8 (20.5)

= 3:6(15.4)

LT percentile (Domb)° Labral repair: 25 (86.2)

= 0: 12 (41.4)
=1:9(31)

= 2:7(24.1)
=3:1(3.4)
LT (Villar)?
= 0: 12 (41.4)
=1:1(3.4)

= 2:15 (51.7)
=3:1(3.4)

NR

NR

NR

Tear: 9 (13)
No tear: 61 (87)

NR

Labral selective debridement: 4 (13.8)
Capsular repair: 27 (93.1)
Femoroplasty: 26 (89.7)

Acetabular microfracture: 2 (6.9)
Femoral head: 1 (3.4)

Microfracture: 1 (3.4)

Acetabular chondroplasty: 95 (38.3)

Femoral head/neck osteochondroplasty: 175
(70.6)

Open arthrotomy: 161 (64.9)

Labral repair: 150 (60.5)

Open osteochondroplasty: (9)

Anterior inferior iliac spine debridement: (4)

Ligamentum teres debridement: (9)

Loose body removal: (13)

Labral repair (100)

Arthroscopic debridement: 38 (100)

Limited labral excision: 16 (53.3)

Open femoral head-neck osteochondroplasty:
62 (89)

Anterior inferior iliac spine decompression
with greater trochanteric osteoplasty: 1 (1)

Acetabular chondroplasty: 16 (23)

Acetabular microfracture: 6 (9)

Labral debridement: 29 (41)

Labral refixation: 17 (24)

Arthroscopic debridement: 39 (100)
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Lead Author Ligamentum Teres, n

(Year) Labral Tear, n (%) Cartilage, n (%) (%) Surgical Procedures, n (%)

Wyles3® NR NR NR Major interventions (labral repair,
(2018) osteochondroplasty): 26 (67)

Minor intervention (labral debridement,
acetabular or femoral chondroplasty):
12 (30)

“Percentages were not calculated in the article. ALAD, acetabular labrum articular disruption; LT, ligamentum teres; NR, not reported.

®Modified Beck classification.
‘Domb classification: 0 = 0%; 1: 0% to <50%; 2 = 50% to <100%; 3 = 100%.
4Villar classification: 0 = no tear; 1 = complete tear; 2 = partial tear; 3 = degenerative.

APPENDIX TABLE A2
Preoperative and Latest Follow-up PRO Scores With Achievement Rates of Clinical Benefits (N = 9 studies)®

Lead Author (Year) PRO Score, Pre vs Post Achievement Rate, n (%)

Domb’ (2015) mHHS: 63.9 vs 84.1 (P < .001) NR
NAHS: 57.7 vs 79.5 (P = .001)
HOS-ADL: 65.4 vs 80.1 (P = .005)
HOS-SSS: 37.7 vs 74.4 (P < .001)

Maldonado®® (2019)° mHHS: 63.5 + 10.3 vs 81.6 + 15.1 (P < .001) MCID
NAHS: 56.8 + 20.8 vs 79.8 + 13.3 (P < .001) = mHHS: 13 (81.3)
HOS-SSS: 37.6 + 23.9 vs 68.1 23 (P = .001) = HOS-SSS: 11 (78.6)
iHOT-12: NR vs 66.3 + 22.4 (P = NR) PASS
VAS—pain: 5.8 + 1.9 vs 3.1+ 2.5 (P = .007) = mHHS: 12 (75)
Satisfaction: NR vs 8 + 2.6 (P = NR) = HOS-SSS: 7 (50)
Jimenez'® (2022) mHHS: 61.3 + 14.2 vs 88.3 + 12.3 (P < .001) MCID
NAHS: 61.2 + 15.1 vs 90 + 9.9 (P < .001) = mHHS: 24 (92.3)
HOS-SSS: 43.3 + 20.1 vs 80.2 + 12.5 (P < .001) = NAHS: 24 (92.3)
VAS pain: 5.1 £2.5vs 1.9+ 2 (P < .001) = HOS-SSS: 23 (88.5)
m VAS—pain: 19 (73.1)
PASS

= mHHS: 22 (84.6)
= NAHS: 19 (73.1)
= HOS-SSS: 20 (76.9)

RTS: (81.8)
Ricciardi®® (2016)° mHHS: 58 + 13 vs 83 + 14 (P = NR) MIC
HOS-ADL: 69 + 14 vs 91 + 13 (P = NR) = mHHS (100)
HOS-SSS: 41 + 20 vs 80 + 23 (P = NR) = HOS-ADL (79)
THOT-33: 30 + 15 vs 84 + 13 (P = NR) = HOS-SSS (79)
= iHOT-12 (100)
Kim'® (2011) HHS: 72.4 (60-83) vs 94 (76-100) (P < .0001) NR
Edelstein® (2021) mHHS: 55 + 19 vs 85 + 17 (P < .001) NR
WOMAC: 9.1+ 4.3 vs 3.2+ 3.9 (P < .001)
UCLA: 6.5+2.7vs 7.5+ 2.2 (P = .01)
Cho® (2020) HHS: 72 (60-83) vs 90 (68-100) (P < .001) Clinical success (HHS >80): 33 (84.6)
Wyles®® (2018) UCLA: 6 £ 2.7 vs NR (P = NR) NR

HHS: 59.7 £ 15.8 vs NR (P = NR)
HOOS-Pain: 53.8 + 17.3 vs NR (P = NR)
HOOS-Symptoms: 51.3 + 20 vs NR (P = NR)
HOOS-ADL: 66.1 + 20.3 vs NR (P = NR)
HOOS-Sport/Rec: 37.3 + 22.3 vs NR (P = NR)
HOOS-QOL: 28.5 + 18.5 vs NR (P = NR)
WOMAC—-Pain: 60.0 + 18.5 vs NR (P = NR)
WOMAC-Stiffness: 51 + 23.7 vs NR (P = NR)
WOMAC-Physical: 66.1 + 20.3 vs NR (P = NR)
WOMAC total: 63.9 + 19.2 vs NR (P = NR)
SF-12 PCS: 35.6 + 9.4 vs NR (P = NR)

SF-12 MCS: 52.9 + 9.5 vs NR (P = NR)
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Lead Author (Year)

PRO Score, Pre vs Post

Achievement Rate, n (%)

Panos®! (2021)

UCLA: 6.4 £29vs 7+2.2 (P =.55)

HHS: 56.3 + 21.7 vs 78.7 £ 20.8 (P = .023)

HOOS-Pain: 57.3 £20.1 vs 77.7 £ 22.3 (P = .004)
HOOS-ADL: 68.2 + 22.8 vs 87.3 £ 14 (P = -.006)
HOOS-Sport/Rec: 41.3 + 21.5 vs 70.1 + 28.8 (P = .004)
HOOS-QOL: 31.3 +21.1 vs 61.2 £ 25 (P = .005)
WOMAC-Pain: 64.3 + 22.6 vs 81.8 + 22.8 (P = .015)
WOMAC-Stiffness: 51.7 + 27.5 vs 76.7 £ 18.2 (P = .004)
WOMAC-Physical: 68.2 + 22.8 vs 88.2 + 13.9 (P = .003)
WOMAC total: 66 + 22.2 vs 85.1 + 14.8 (P = .005)
SF-12 PCS: 35.4 + 10.6 vs 47.3 + 13.5 (P = .020)

SF-12 MCS: 52.7 £ 10.4 vs 52.5 + 9 (P = .67)

NR?

“Values are reported as mean, mean + SD, or mean (range). N was not reported in the study by Ricciaridi et al.®>—only percentage was
reported. ADL, Activities of Daily Living; HHS, Harris Hip Score; HOS, Hip Outcome Score; iHOT, International Hip Outcome Tool; MIC;
minimally important change; MCID, minimal clinically important difference; MCS, Mental Component Summary; mHHS, modified Harris
Hip Score; NAHS, Non-Arthritic Hip Score; NR, not reported; PASS, Patient Acceptable Symptom State; PCS, Physical Component Summary;
Post, postoperative; Pre, preoperative; PRO, patient-reported outcome; QOL, Quality of Life; RTS, return to sport; SF-12, 12-Item Short Form
Health Survey; Sport/Rec, Sport and Recreation; SSS, Sports-Specific Subscale; UCLA, University of California Los Angeles activity scale;
VAS, visual analog scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Score.

®The MCID was reported, but there was no proportion or number of patients reported that achieved the MCID for the concomitant
periacetabular osteotomy and hip arthroscopy group.

“Maldonado et al?>: n = 14 for HOS-SSS; Ricciardi et al®®: n = 16 for mHHS, n = 14 for HOS-ADL, n = 13 for HOS-Sport, n = 12 for iHOT-

33.
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