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High Rate of Return to Sport in Competitive
Athletes Undergoing Periacetabular
Osteotomy With Concomitant Hip
Arthroscopy
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Purpose: To report the return-to-sport rate of competitive athletes with hip dysplasia, in relation to their preoperative level of
competition, who underwent hip arthroscopy with concomitant periacetabular osteotomy (HA + PAO).
Methods: Patients participating in competitive sports who underwent HA + PAO for the correction of hip dysplasia between
January 2016 and December 2023 by a single orthopaedic surgeon were retrospectively reviewed. Patients who underwent
periacetabular osteotomy-alone or were classified as participating in recreational sports were excluded. Patients without
documentation of attempted RTS or interest in RTS were also excluded. Pre- and postoperative level and type of sport were
assessed. Sport level was categorized as high school, competitive club (regional, national, or international competition),
college, and/or professional level. The level of RTS was classified as lower, same, or higher than preoperative status.
A minimum 2-year follow-up was attempted for all patients.
Results: Forty-eight patients (56 hips) were identified. Four patients were lost to follow-up. Forty-four patients (37 women, 7 men)
and 52 hips were included in the analysis. Eight patients underwent bilateral HA + PAO. Athletes from high school (n = 16), high
school and competitive club (n = 6), competitive club (n = 12), college (n =9), and professional (n = 1) levels were included. Of the
44, 41 returned (93.18%) to sport and 3 did not (6.82%). Of the 41 athletes who returned to sport, 33 (80.49%) returned to their
preoperative level, 5 (12.19%) returned to a higher level of competition, and 3 (7.32%) returned to a lower level of competition. Data
on subsequent surgeries after HA + PAO were available for 88.63% (39/44) of patients, with a minimum 2-year follow-up and a
mean follow-up duration of 47.78 months (range = 24-120 months). Three patients sustained complications that required a return to
the operating room.
Conclusions: This study reported an overall RTS rate of 93.1% in competitive athletes who underwent an HA + PAO, with an
86.36% (38/44) rate of return to the same or higher level of competition.
Level of Evidence: Level IV, retrospective case series.
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evelopmental dysplasia of the hip is defined as inad-
Dequate femoral head coverage of the acetabulum.
Untreated hip dysplasia can lead to progressive, severe
osteoarthritis that can only be mitigated with a total hip
arthroplasty.””> The Bernese periacetabular osteotomy
(PAO) is an established surgical procedure to correct
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hip dysplasia and can delay total hip arthroplasty for 10
to 30 years.”®

The PAO for the correction of hip dysplasia has been
shown to improve pain, hip function, and overall quality of
life.”'” Although the PAO can improve quality of life,""
many patients with hip dysplasia have concomitant
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intra-articular abnormalities, such as chondrolabral
pathology and femoral head deformity, which cannot be
addressed with an isolated PAO."*"” Hip arthroscopy with
concomitant periacetabular osteotomy (HA + PAO) allows
surgeons to simultaneously correct the dysplastic pelvic
structure and intra-articular pathologies. Outcomes of this
combined procedure were first reported by Kim et al. in
2011." In the last decade, data has shown that the
HA + PAO yields promising results on quality of life
and daily activities."”!

Because of the invasive nature of the procedure, there
is a lack of consensus as to whether athletes who undergo
an isolated PAO (PAO-alone) or HA + PAO can success-
fully return to the same level of sport.””>' Those who
argue against the use of PAO in athletes cite the wide
range of reported return-to-sport (RTS) rates after PAO-
alone (67%-92%),%**® in addition to some studies finding
that athletes return to lower impact sports and activi-
ties.”**>?”?% Furthermore, the wide range of RTS rates
after PAO-alone differs from RTS rates after isolated
hip arthroscopy for femoroacetabular impingement
(~93%).>* Although a different cohort, this level of return
is a common benchmark for returning to sport after ath-
letic hip surgery. Moreover, there is limited evidence to
support or refute whether athletes can undergo RTS after
HA + PAO. Several studies have shown significant
improvements in sports-related patient-reported outcomes
(PROs), such as the UCLA Activity Scale and Hip
Outcome Score-Sports Subscale after HA + PAO;**’ how-
ever, only 2 known studies have assessed RTS rates after
HA + PAO. These studies reported RTS rates of 81.8% and
85.7%; however, in both instances, recreational athletes
were included, in addition to competitive athletes.’**'
The lack of consensus and limited evidence regarding ath-
letes returning to sport after undergoing HA + PAO shows
a critical need for continued investigation in determining
the RTS rate among competitive athletic populations after
HA + PAO. Therefore, the purpose of this study was to
report the RTS rate of competitive athletes with hip dys-
plasia, in relation to their preoperative level of competi-
tion, who underwent HA + PAO. We hypothesized that
there will be a high RTS rate (>80%) for competitive ath-
letes who underwent HA + PAO, comparable to the RTS
for patients who underwent isolated hip arthroscopy.

METHODS
Patient Selection

This study reflects a larger cohort that is based on pre-
liminary results that were previously presented.’® This

retrospective cohort study was performed at the University
of Texas Health Science Center Houston, Department of
Orthopaedic Surgery (IRB approval HSC-MS-22-0471).
Patients who underwent HA + PAO for the correction
of hip dysplasia between January 2016 and December
2023 by a single orthopaedic surgeon (A.M.) were
reviewed. Patients with a prior history of ipsilateral hip
arthroscopy were included. Patients who reported partici-
pation in competitive sports were evaluated. Competitive
athletes were defined as those whose sports participation
was at the high school, competitive club, collegiate, and/or
professional level. Of those patients, only those who had a
desire to return to their sport postoperatively were
included.” Exclusion criteria consisted of those who
underwent PAO-alone or were classified as participating
in recreational sports; patients under the age of 13 years
old; patients with a Ténnis grade > 1; patients without doc-
umentation of attempted RTS; or revision PAO.

Clinical and Radiological Evaluation

Each patient’s medical history was evaluated preoper-
atively by an orthopaedic surgeon (A.M.). A physical
examination was performed by the physician as standard
of care, which included a gait assessment, hip provocation
testing, and hip range of motion to determine diagnosis.*
Patients with hip dysplasia and intra-articular pathology
(labral tears, cam morphology, subspinous impingement,
etc.), who had continued pain despite attempted conserva-
tive management, were indicated for surgery. Patients
underwent conservative management with 1 or all of
the following for at least 6 weeks—physical therapy, activ-
ity modifications, and intra-articular injections—prior to
being indicated for surgery. Preoperative radiographs,
magnetic resonance imaging (MRI), and computed tomog-
raphy (CT) scans were reviewed.’*”” Tonnis grade, lateral
center edge angle (LCEA), and acetabular inclination (AI)
angle were obtained and recorded via 3 radiographic
views: anteroposterior, 45° modified Dunn, and false
profile.”®* For this study, hip dysplasia was radiographi-
cally defined as LCEA <20° and/or AI>10° ‘#1394
Borderline hip dysplasia (BHD) was defined by a LCEA
of 20°-24° and AI < 10°.*° The presence of cam morphol-
ogy was defined by an alpha angle of >50°, as measured
on the 45° modified Dunn radiographic view and con-
firmed with 3-dimensional MRI or CT imaging.’”***’
Other intra-articular abnormalities, such as labral pathol-
ogy and cartilage status, were assessed via MRL.*® Patients
with a ToOnnis grade>1 and/or significant chondral
damage were not candidates for a PAO.” Additionally,
all patients underwent a preoperative CT scan to assess
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version and potential posterior-superior or anterior under-
coverage that was not evident radiographically.*

Surgical Technique
Hip Arthroscopy

Patients had either an epidural or an erector spinae
catheter placed by anesthesia prior to induction.”® The feet
were placed in padded boots, and the patient was secured
on a hip distractor table. The senior author transitioned
from post to postless traction during the study period.
Foley was placed, and neuromonitoring leads were placed
and used during the PAO portion in all cases.

Anterior peritrochanteric portal was created first,
followed by a modified mid-anterior portal. The distal
anterolateral accessory (DALA) portal was used for labral
anchor placement or burr positioning for femoroplasty.
Interportal capsulotomy was used for central compartment
treatment including selective labral debridement, chondro-
plasty, microfracture, or labral repair. T-capsulotomy was
performed as the surgeon’s preferred technique to access
the cam region in cases when femoroplasty was
performed. In all cases, the capsule was completely closed
at the end of the arthroscopic portion using nonabsorbable
sutures.

PAO

Baseline neuromonitoring waveforms were obtained.
Tranexamic acid was administered, and cell saver was
used for this portion. An 11- to 15-cm oblique bikini line
incision was made, and a rectus-sparing PAO was per-
formed as previously published.”’ A supracetabular
Schanz pin was placed, and the fragment was then repo-
sitioned to correct the acetabular coverage. Provisional
fixation with 2.4-mm K-wires was obtained, and fluoro-
scopic imaging was scrutinized to guide repositioning of
the fragment to obtain an LCEA of approximately 30° with
good anterior and posterior coverage and no overcoverage
or retroversion. Pins were then exchanged with either
3.5-mm or 4.5-mm screws for the final stabilization of
the fragment. Typically, the most anterior portion of the
osteotomized segment anterior spike was then resected
and used as a wedge of bone tamped in the gap at the ante-
rior portion of the iliac wing. Allograft putty admixed with
an autograft was placed into the osteotomy gap. The ASIS
wafer osteotomy was reattached with #2 nonabsorbable
suture. The external oblique fascia was reapproximated
to the crest with #1 absorbable suture, and the incisions
were closed in a layered fashion.
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Postoperative Rehabilitation

All patients were admitted postoperatively, and
regional anesthesia was discontinued on the morning of
postoperative day 2. Ketorolac or celecoxib was used as
part of multimodal pain control while inpatient, but no
NSAIDs or additional heterotopic ossification prophylaxis
was prescribed on discharge. A continuous passive motion
device was provided for 2 weeks postoperatively. Aspirin
81 mg was prescribed twice daily for 6 weeks as deep
vein thrombosis prophylaxis. Touch-down weightbearing
was maintained for the first 6 weeks, and then, progres-
sive limp-free ambulation was initiated. An informal,
patient-led aquatic rehabilitation program to be performed
at home was offered at 3 weeks, and formal physical ther-
apy was initiated at 4 to 6 weeks. A detailed criteria-
based HA + PAO physical therapy protocol (Supporting
Information) was prescribed and advanced according to
postoperative objective metrics with the goal of return-
to-run progression around 4.5 to 6 months and gradual
RTS-specific training thereafter.

RTS Evaluation

Pre- and postoperative level and type of sport were
extracted from electronic medical records or by contact
with the patient via email or phone. Patients who did
not RTS were asked if they did not return because of
hip pain or issues or for non-hip-related reasons (i.e., lack
of eligibility, school graduation, etc.). Sport level was cat-
egorized as high school, competitive club (regional,
national, or international competition), college, and/or
professional level. The level of RTS was classified as lower,
same, or higher than preoperative status (e.g., high school
athlete returned to high school athletics: same level of
RTS). The RTS was defined as a patient’s reported return
to any competitive level of participation in his or her cho-
sen sport at any time point after surgery for any length of
time. RTS timelines began after the second surgery for
patients who underwent bilateral HA + PAO that occurred
within 1 year of each other. A minimum of 2-year follow-
up was attempted for all patients to determine if the
patient had undergone any subsequent surgical procedure
on their involved hip at any time point after HA + PAO.

Statistical Analysis

Descriptive analysis was performed using a statistical
software package (SPSS [version 28], SPSS, Chicago, IL)
to calculate means and standard deviations of continuous
variables. In our descriptive reporting, patients were
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analyzed rather than individual joints in the dataset. We
did not apply a statistical correction in the descriptive
analyses because analyses were conducted at the patient
level rather than treating each joint as an independent
observation.

RESULTS
Demographics

Fifty-nine patients (67 hips) were identified. Eleven
patients (13 hips) were excluded because of lack of
desire/attempt to RTS or other non-hip-related orthopae-
dic issues. Four patients (4 hips) were lost to follow-up and
excluded (Figure 1). Therefore, 44 patients (52 hips) were
included in the final analysis, with 37 women (7 men) at

an average age of 18.69 + 5.33years and a body mass
index of 23.15 = 3.50at time of surgery. Race demo-
graphics of the final cohort consisted of 36 White, 2
Hispanic or Latino, 1 Black or African American, 1
Asian, and 4 N/A.

Surgical Descriptives

Concomitant arthroscopic procedures are listed in
Table 1. Eight patients underwent bilateral HA + PAO,
7 of which were staged and within 1 year of each other.
The final bilateral case underwent contralateral
HA + PAO 14.5 months after the first. For the purposes
of this study, this patient’s RTS status was assessed after
the second HA + PAO. Data on subsequent surgeries after
HA + PAO were available for 88.63% (39/44) of patients,

328 patients with PAO CPT code

/
/

Underwent unilateral PAO (n=263)

Excluded:

* Incomplete documentation
(n=28)

e Participated in recreational
physical activity (n=98)

e Physically inactive (n=27)

e Underwent PAO-alone (n=58)

e Contralateral hip pain (n=3)

e Did not attempt or desire to
return to sport (n=5)

* Non-hip related orthopedic
issues (n=1)

* Middle school competition
level (n=1)

* Underwent PAO with proximal
femoral derotation osteotomy
(n=2)

e Lostto follow-up (n=4)

v
Included (n=36)

\

¥
Underwent bilateral PAO (n=65)

Excluded:

* Incomplete documentation
(n=17)

® Participated in recreational
physical activity (n=23)

e Physically inactive (n=6)

e Underwent PAO-alone (n=5)

e Contralateral hip pain (n=1)

e Did not attempt or desire to
return to sport (n=4)

e Non-hip related orthopedic
issues (n=1)

h 4

Included (n=8)

FIGURE 1 STROBE (strengthening the reporting of observational studies in epidemiology) diagram depicting patient selection criteria.
(CPT, Current Procedural Terminology; PAO, periacetabular osteotomy.)
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TABLE 1 Concomitant Hip Arthroscopic Procedures

Total Subjects (Total Hips)

Labral treatment

Labral repair 28 (33)

Selective labral debridement 6 (6)

No labral treatment 11 (13)
Femoroplasty 38 (45)
Chondroplasty of acetabulum 11 (14)
Subspinous decompression 4 (5)

Note: Other concomitant procedures include acetabular microfracture
(1), chondrolabral debridement (1), diagnostic arthroscopy (1), loose
body removal (1), foreign body removal (1), paralabral cyst
decompression (1), synovial debridement (1), open femoral
osteochondroplasty (1), unstable chondral flap debridement (1), open
capsular mobilization (1), and lysis of adhesions (2).

with a minimum 2-year follow-up and a mean follow-up
duration of 47.78 months (range = 24-120 months).

Three patients had a history of prior hip arthroscopy, 2 of
whom underwent bilateral HA + PAO. Three patients sus-
tained complications that required a return to the operating
room: 1 underwent open excision of heterotopic ossification
4 months after surgery; the second underwent revision hip
arthroscopy 2 years postoperatively for lysis of adhesions,
revision labral repair, and revision femoroplasty; and the
third patient underwent irrigation and debridement for a
superficial abscess of the proximal thigh 6 weeks postopera-
tively. For the 52 hips included in the analysis, LCEA angle
increased from 17.44° £ 4.55° preoperatively to 33.59° +
3.18° postoperatively. Al decreased from 13.5° * 4.74°
preoperatively to 0.15° £ 2.91° postoperatively. All patients
had a Tonnis grade <1 pre- and postoperatively.

The Journal of Arthroscopic and Related Surgery T

RTS

Preoperative and postoperative levels of competition
are found in Table 2. Preoperative sports are classified
in Figure 2, and postoperative RTS status by sport is shown
in Table 3. Of the 44 patients included in this study, 41
(93.18%) returned to sport after HA + PAO, and 3 did
not return (6.82%). Those who did not return attributed
this to issues related to the hip that underwent
HA + PAO: 2 indicated persistent pain and 1 indicated
painful hardware. Of the 41 athletes who returned to sport,
33 (80.49%) returned to their preoperative level, 5 (12.19%)
returned to a higher level of competition, and 3 (7.32%)
returned to a lower level of competition. Of the 8 patients
who underwent bilateral HA + PAO, all went on to suc-
cessfully return to the same level of competition.

Eight (9 hips) of the 44 patients (18.19%) had border-
line hip dysplasia. Six (7 hips) of these 8 (75%) patients
returned to sport, with all 6 of those returning to their pre-
operative level of competition (Table 4).

DISCUSSION

This study found that 93.18% of competitive athletes
returned to sport after HA + PAO, and 86.36% (38/44)
returned to sport at the same or higher level of competi-
tion, compared with their preoperative level. These prom-
ising results support the notion that competitive athletes
can RTS after HA + PAO and should be used by surgeons
when counseling competitive athletes with hip dysplasia
who desire to RTS. These findings add to the limited body
of evidence regarding whether patients who undergo
PAO-alone or HA + PAO can return to their preoperative
level of sport. Heyworth et al. reported an 80% RTS rate at

TABLE 2 Level of Competition Preoperatively and Postoperatively
Preoperative Returned to Same Returned to Higher Returned to Lower Did not
Competition Level Competition Level Competition Level Competition Level Return
(n=44) (n=34) (n=5) (n=3) (n=3)
High school 16 (1) 12 (1) 1 2 1
High school 6 3 2 0 1
and competitive
club
Competitive 12 (2) 10 (2) 1 0 1
club
College 9 (3) 7(2) 1(1) 1 0
Professional 1) 1) 0 0 0
Note: The total number of subjects are listed with the subset of men listed in parenthesis.
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Classification of Athletes' Preoperative Sport

Multi-Type
Athletes
9% _Contact, Pivoting
Sports
27%

Non-Contact,
Pivoting Sports
23%

Non-Contact,
Pivoting Sports
41%

Contact, Pivoting Sports: basketball, football, martial arts (karate, taekwondo, mixed martial arts), rugby, soccer (n=12)
Non-Contact, Pivoting Sports: baseball/softball, cheerleading, colorguard, dance/ballet, golf, tennis, volleyball (n=18)
Non-Contact, Non-Pivoting Sports: cross country, cycling, horseback riding/rodeo, swim (n=10)

Multi-Type Athletes: dance/soccer/track, football/powerlifting, lacrosse/wrestling, taekwondo/tennis (n=4)

FIGURE 2 Preoperative classification of sports, based on categories by Ishei et al.>?

TABLE 3 Return to Sport by Individual Sport
Returned to Same Returned to Higher Returned to Lower Did not
Competition Level Competition Level Competition Level Return

Contact, pivoting 14 0 1 1
sports

Basketball 3H

Football 2*

Martial arts 3 1

Wrestling 1

Lacrosse 1

Rugby 1

Soccer 600
Noncontact, pivoting 13 4 2 1
sports

Baseball 1

Softball 1

Cheerleading 2

Color guard 1

Dance/ballet 49 1 1

Golf 2

Tennis 2 1

Volleyball 2 1 1
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TABLE 3 (Continued)

running

Track 30
Cycling 1
Horseback riding/ 3
rodeo

Swimming 3
Powerlifting 1*

Returned to Same Returned to Higher Returned to Lower Did not
Competition Level Competition Level Competition Level Return
Noncontact, 11 1 0 1
nonpivoting sports
Cross country 1 1

denoted by the unique symbols above (*, T, ¥, 5, ).

Note: Total values are for the total of individual athletes in each category. A total of 5 athletes participated in multiple sports and are individually

TABLE 4 Level of Competition Preoperatively and Postoperatively for Athletes With Borderline Hip Dysplasia
Preoperative Returned to Same Returned to Higher Returned to Lower Did not
Competition Level Competition Level Competition Level Competition Level Return
(n=38) (n=6) n=0) (n=0) (n=2)
High school 4 3 0 0 1
High school 1 0 0 0 1
and competitive
club
Competitive 2 2 0 0 0
club
College 1 1 0 0 0

an average of 9 months postoperatively in adolescents and
young adults after PAO-alone, with 73% of those patients
returning to their same or higher level of sport.”* Another
study assessing RTS in dancers after PAO-alone reported a
lower RTS rate of 63%, with an average RTS time of
8.8 months postoperatively,”® which is in contrast with
our present findings showing 6 dancers with successful
RTS (100%), with only 1 returning at a lower level of com-
petition. It is likely that athletes participating in sports that
require extreme ranges of motion (i.e., dancing and cheer-
leading) may benefit from the adaptive increase in ROM
associated with dysplasia.”®> However, more recent evi-
dence indicates that athletes undergoing HA + PAO show
greater than an 80% RTS rate.’”’' Our results report an
overall RTS rate of 93.18%, with 86.36% of all athletes
returning to the same or higher level of sport after under-
going HA + PAO, which is in agreement with Jimenez
et al. and Quesada-Jimenez et al.’s findings.”””" The con-
trasting RTS rates between PAO-alone and HA + PAO

outcomes (approximately 20%-30% difference) highlight
a noteworthy disparity between each procedure and,
therefore, warrants continued investigation.

In addition to the wide range of reported RTS rates,
there is also concern as to whether athletes can return
to the same preoperative level of activity. Our results
showed that 86.36% of competitive athletes returned to
sport at the same or higher level of competition. This con-
trasts with the findings from Petrie et al., which reported a
significant decrease in high-impact activities postopera-
tively among patients who participated in high-impact
activities preoperatively.'® However, they also determined
that patients who participated in low-impact activities pre-
operatively and underwent PAO-alone or HA + PAO
shifted to medium-impact activities postoperatively.'’
Similarly, in 2022, Wirries et al. reported a shift from
low-impact to moderate- and high-impact sports after
PAO-alone, indicating the success of the procedure.28
Conversely, Leopold et al. reported the opposite in
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PAO-alone, as more patients shifted to low-impact activi-
ties postoperatively, while length of exercise and weekly
sports frequency increased.”® Although these studies give
valuable insight into a patient’s ability to return-to-impact
activities postoperatively, they do not focus on high-level
competitive athletes. As such, our study aimed to narrow
the cohorts used in these previous studies by focusing
solely on athletes of high school competition level or
higher to better evaluate their ability to return to the same
competitive level of sport.

There is even greater skepticism with regard to whether
athletes with BHD can RTS after PAO, as there have been
promising results for RTS after isolated hip arthroscopy in
these patients.”*>” RTS rates after hip arthroscopy in
patients with BHD are 80%-90% when evaluating athletes
of high school competition level and above.’**’
However, evaluation of whether athletes with BHD can
RTS after PAO-alone is scarce, with only 1 known study
reporting RTS rates for this population. This study by
Leopold et al. defined BHD as those with a LCEA of 18°
to 25°.°” Although their study of 55 patients and 52 hips
reported a 92.5% RTS rate after PAO-alone in patients with
BHD, it did not separate recreational from competitive ath-
letes, therefore making it not comparable to the studies
assessing RTS after hip arthroscopy in those with BHD.?’
Our study includes 8 patients (9 hips) with BHD, 6 (7 hips)
of whom returned to sport. Although these results appear to
support the notion that athletes with BHD who undergo
HA + PAO can RTS, further investigation with a larger
sample size is necessary. Although many studies focus
on BHD alone, we chose to include this population, as they
showed clinical and advanced imaging findings associated
with hip instability and dysplasia that led to the decision for
HA + PAO instead of isolated hip arthroscopy.

Additionally, several prior studies that focused on RTS
after PAO-alone or HA + PAO included athletes of all
levels, with subanalyses of competitive athletes.?>>%*!
Hara et al. reported a 55% RTS rate based on a single ques-
tion of “yes/no” in all patients undergoing PAO-alone at
an average of 8 years after surgery. However, they reported
an average age of 42 years old at time of surgery, and strat-
ified by low-, intermediate-, and high-impact sports, but
did not stratify by level of competition.”> Similarly,
Jimenez et al. and Quesada-Jimenez et al. found rates
of 81.8% and 87.5%, respectively, of those attempting to
RTS after HA + PAO were able to do so successfully; how-
ever, both cohorts consisted of both recreational and com-
petitive athletes.”™’ Our study is uniquely focused on
athletes of high school competition level or higher. This
selection criteria may explain why the reported RTS rate
from this study is higher than previous studies assessing
RTS after PAO-alone or HA + PAO, as there are inherent
differences between athletes seeking to return to

recreational versus competitive level sports. The differen-
ces in RTS based on population have been shown after
anterior cruciate ligament reconstruction, where competi-
tive athletes have greater RTS rates than noncompetitive
athletes.”®®' In the authors’ clinical experience, those
returning to competitive sports tend to have access to more
resources through schools, clubs, or professional organiza-
tions to better support their recovery. Additionally, there is
an increased desire to RTS in these individuals related to
the dedication, current or future financial gain, and com-
munity support systems.

Because of the lack of consensus and the wide variety of
reporting methods for RTS,*” our study defined RTS based
on postoperative competition level compared with preoper-
ative competition level. Prior studies have frequently used
PROs to evaluate RTS in those who undergo PAO-alone or
HA + PAO. The UCLA Activity Scale, Hip Outcomes Score-
Sports Subscale, and Hip Disability and Osteoarthritis
Outcome Score-Sport and Recreational Activity question-
naires are commonly used to evaluate RTS after PAO-alone
or HA + PAO****?"%*% and also to compare outcomes
after PAO-alone and HA + PAO.""*%>% Although these
PROs are useful in determining a patient’s perspective
about their level of function, they lack the objectivity
required to report RTS. As such, our assessment of whether
an athlete returned to their preoperative level of activity was
defined solely by the level of competition and did not incor-
porate PROs.”>**%!

Limitations

There are several limitations to our study that must be
acknowledged, the first of which is the retrospective nature
of the current study, which could lead to potential selection
bias. Furthermore, PRO measures were not available
because of the retrospective chart review design. Second,
many patients were asked about their RTS status months
to years after they did or did not RTS, therefore introducing
potential patient recall bias. Additionally, the lack of RTS
dates has prohibited us from providing exact timelines
for when athletes were able to RTS. Additionally, this study
only included patients who desired to return to competitive
sports, therefore potentially making these results nongener-
alizable to recreational-level athletes attempting to RTS
after HA 4+ PAO. We believe that including only the com-
petitive athletes reflects a more applicable cohort to the
orthopaedic sports surgeon. Another limitation of this study
is that we did not perform a detailed subgroup analysis of
concomitant procedures or sport-specific categories and
their potential influence on RTS outcomes. Our primary
objective was to evaluate RTS after PAO as the main
procedure, with concomitant interventions reported
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descriptively, given that PAO represents the dominant sur-
gical intervention because of recovery timelines. Although
sport type and additional procedures may meaningfully
influence RTS outcomes, future predictive analyses specifi-
cally designed to examine these variables would further
clarify their independent contributions to postoperative
sport participation. Furthermore, the distribution of the
cohort was imbalanced, with 84.1% women and 15.9%
men. This substantial disparity limited our ability to per-
form a statistically meaningful comparison of RTS rates
between sexes. The small number of male participants
reduces statistical power, increases the risk of type II error,
and may result in estimates that can be misleading or not
generalizable. As such, we were unable to draw valid
conclusions regarding sex-based differences in RTS in the
present study.

CONCLUSIONS

This study reported an overall RTS rate of 93.18% of
competitive athletes who underwent a PAO with concom-
itant hip arthroscopy, with an 86.36% (38/44) rate of return
to the same or higher level of competition.
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SUPPORTING INFORMATION
Additional supporting information can be found online in
the Supporting Information section.
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