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Background: Hip arthroscopy remains one of the fastest-growing procedures in orthopaedic surgery, with an 85% increase in
procedure frequency from 2011 to 2018. There is agreement on the need for physical therapy after hip arthroscopy and a strong
literature base on various modalities that can be implemented to aid recovery. Yet, little continuity exists among institutions on
rehabilitation prescriptions.

Purpose: To identify common trends and the vast variability in publicly available physical therapy protocols after hip arthroscopy.
Study Design: Cross-sectional study.

Methods: Inclusion in protocol collection was based on the 175 Accreditation Council for Graduate Medical Education-ac-
credited orthopaedic surgery programs and their affiliated surgeons. Rehabilitation protocols were collected utilizing a web-based
search engine (Google.com) using the input ““[Insert Program Name] hip arthroscopy rehabilitation protocol.”” Each protocol was
analyzed for variability in brace utilization, weightbearing restrictions, range of motion (ROM) restrictions, exercise implementa-
tion, and duration for each phase and modality of rehabilitation.

Results: Of the 175 programs, only 36 unique rehabilitation protocols were publicly available from 41 (23.4%) programs. Thirteen
(86.1%) protocols required brace usage with a mean duration of 3.2 weeks. Weightbearing restrictions had the largest variability,
ranging from full body weight to just 20 pounds of pressure. ROM restrictions were inconsistent among the 36 protocols with
varying views on duration and degree of ROM restriction for various hip rotations. Exercise implementation varied from phase
to phase of recovery with little agreement between protocols. Variability in time to return to various levels of activity also existed
among the protocols analyzed.

Conclusion: There is a significant amount of variability that exists within the publicly available hip arthroscopy rehabilitation pro-
tocols concerning brace wear, weightbearing restrictions, ROM restrictions, and exercise prescriptions. More work must be done
to standardize rehabilitation protocols based on defined criteria and identify which factors have the greatest effect on patient
recovery to maximize patient outcomes.
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Arthroscopic procedures are on the rise in all surgical spe-
cialties, especially in orthopaedic procedures. The utiliza-
tion of hip arthroscopy has increased drastically in the
last decade, with one analysis displaying an 85% increase
in hip arthroscopies from 2011 to 2018.2° The most com-
mon indications for hip arthroscopy are femoroacetabular
impingement, labral pathologies, hip laxity/instability,
and loose bodies.’®> Numerous factors influence whether
a patient will recover well from hip arthroscopy if they
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later need revision, or ultimately receive total hip arthro-
plasty. While there are many factors correlated with patient
outcomes after hip arthroscopy, physical therapy (PT) is
a specific factor that is part of the rehabilitation process,
as the utilization of PT within weeks after hip arthroscopy
has been shown to improve patient outcomes.'>1*

While there generally is agreement among hip arthro-
scopists on the need for PT after hip arthroscopy, the exact
regimen and restrictions are extremely variable. While
there is a wealth of literature on rehabilitation protocols
after hip arthroscopy, there is little continuity in the crite-
ria to determine the rehabilitation approach for patient
recovery."®®17 Previous work has been done by Cvetano-
vich et al* to examine the variability of rehabilitation after

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (https://creativecommons.org/
licenses/by-nc-nd/4.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are
credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For article reuse guidelines, please visit SAGE’s website at
http://www.sagepub.com/journals-permissions.



2 Van Zyl et al

hip arthroscopy protocols utilizing the Hip Preservation
Society (formerly International Society for Hip Arthros-
copy [ISHA]) “Find a Surgeon” tool, which demonstrated
the widespread variability in available protocols.

The existing variability in PT rehabilitation protocols
after hip arthroscopy is a potential point of concern for sur-
geons and patients, as this inconsistency may lead to con-
fusion and potentially suboptimal outcomes. The purpose
of this study was to evaluate the variability in hip arthros-
copy rehabilitation protocols that exist within the 175
Accreditation Council for Graduate Medical Education
(ACGME)-accredited orthopaedic residency programs.
ACGME-accredited institutions and their surgeons were
selected as the primary inclusion criteria to highlight the
potential trends in rehabilitation protocols among educa-
tional institutions, as these programs are shaping the prin-
ciples of the future orthopaedic surgeons in the United
States. We hypothesized that the available protocols would
vary with little consensus concerning weightbearing
restrictions, brace wear, range of motion (ROM) restric-
tions, and specific timing and progression of exercises.
This study aimed to better inform those who treat patients
with hip arthroscopy by identifying the specific variability
that exists between protocols.

METHODS

This project was deemed exempt from institutional review
board approval as no human participants were involved in
this study. The eligible programs for comparison were the
175 ACGME-accredited programs in orthopaedic surgery,
along with publicly available protocols from surgeons affil-
iated with a given ACGME program. Affiliated surgeons
were included if they had clear affiliation with an ACGME
program on their website and appeared in the web-based
search for their given institution. The list of all eligible pro-
grams was collected from the ACGME website. Rehabilita-
tion protocols were collected utilizing a web-based search
engine (Google.com) using the input “[Insert Program
Name] hip arthroscopy rehabilitation protocol.” The search
yielded the publicly available protocols that anyone with
access to a web-based search engine could obtain. A total
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of 41 protocols were obtained, with 36 unique protocols
that were extracted for data analysis. Five protocols were
not included as they were duplicates from hospital systems
with multiple ACGME-accredited training locations. Pro-
tocol titles ranged from generic hip arthroscopy rehabilita-
tion to specific procedures such as labral repair.

Each rehabilitation protocol was analyzed across multi-
ple domains, including recommendations on brace wear,
weightbearing restrictions, ROM restrictions and mile-
stones, progression of rehabilitation exercises, and pro-
gression toward return to activity. The data from the
protocols were collected and analyzed using Excel (Micro-
soft Corp). Excel was utilized to analyze the mean imple-
mentation of various rehabilitation modalities (time in
weeks, weight in pounds/body weight percentage, and
degrees of motion restriction) along with the standard
deviation across the available protocols. These means and
standard deviations were utilized to compare the various
protocols on brace wear, weightbearing restrictions, ROM
restrictions, and exercise implementation.

RESULTS

Of the 175 ACGME-accredited orthopaedic surgery pro-
grams, 41 (23.4%) programs had publicly available rehabil-
itation protocols with 36 unique protocols included for
analysis.

Postoperative Brace Wear and Weightbearing
Restrictions

Of the 36 unique protocols analyzed, brace wear and
weightbearing protocols have the greatest interinstitu-
tional variability. Regarding brace wear, 13 (36.1%) insti-
tutions designate brace wear as a requirement of their
rehabilitation protocol, and 4 (11.1%) programs state that
the utilization is at the discretion of the surgeon. The final
19 (52.8%) protocols suggest no brace wear is required as
part of the hip arthroscopy rehabilitation process. Only 8
of the 13 available protocols outline specific time frames
for brace utilization. These 8 protocols suggested brace uti-
lization for a mean of 3.2 weeks (SD, 1.1 weeks). Of these 8
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Figure 1. Percentage of protocols that address various planes of range of motion in the physical therapy rehabilitation protocol.

protocols, only 2 also include degree limitations for the
brace. These 2 protocols stated restrictions from 0° to 90°
with no specification on directionality, and the other pro-
gram set the requirements to 0° of extension, 70° of flexion,
and 10° of abduction.

Weightbearing restrictions set forth by the various pro-
tocols presented with a high degree of variability. All 36
protocols referenced weightbearing restrictions in some
capacity. One of the 36 available protocols did not detail
any specifics with regard to weight restriction but just
stated there should be some form of weightbearing restric-
tions. Three different protocols did not specify the duration
of the restriction.

While some protocols defined weightbearing restrictions
in terms of percentage of body weight, others used a specific
number of pounds. Twelve (33.3%) protocols directly state
weightbearing restrictions in terms of pounds. These proto-
cols indicated a maximal weightbearing load of 20 pounds.
Ten (27.8%) defined the weightbearing restriction in terms
of percentage of body weight. Thirteen (36.1%) protocols
did not specify a specific weight restriction but instead
stated weightbearing as tolerated or as partial. One (2.8%)
protocol stated that there should be 3 weeks of weightbear-
ing restrictions but did not specify what that weightbearing
restriction should be. To standardize for this discrepancy to
obtain a mean weight restriction in pounds, the protocols
that were reported as body weight percentages were con-
verted to pounds utilizing the CDC’s mean weight for men
and women in the United States, which comes out to be
199.8 pounds for men and 170.8 pounds for women (total
mean for the United States, 185.3 pounds).” The 10 pro-
grams that stated weightbearing restrictions in terms of
body weight percentage had a mean weightbearing restric-
tion of 35% of body weight. When converted to pounds based
on the mean American weight, this equates to 65 pounds of
prescribed weightbearing. This is >3 times the mean weight
restriction set forth by the 12 protocols that define the
restriction in pounds (65 vs 20 pounds).

The duration of weight restriction was included in 33
(91.7%) of the protocols available. Variability in the duration
of restriction was also widespread, with weightbearing restric-
tions ranging from 1 week up to 8 weeks, with the mean dura-
tion of restriction being 3.4 weeks (SD, 1.5 weeks) weeks.

ROM Restrictions and Progression

Some common hip ROM movements listed in rehabilitation
protocols are hip flexion, internal rotation (IR), and exter-
nal rotation (ER). The greatest concordance between proto-
cols was found within the ROM flexion limitations. Of the
36 protocols, 29 (80.6%) highlight progression goals or
restrictions regarding flexion ROM (Figure 1). Early in
the recovery process, there was the least agreement on
the limitations in flexion, with a mean limitation of 81°
(SD, 26°) in the first week and 78° (SD, 32°) during the sec-
ond week. As the weeks of recovery progress, there is
increased agreement between protocols in the rehabilita-
tion prescription for hip flexion ROM compared with the
first 2 weeks of the recovery protocol (Figure 2).

ER and IR ROM displayed some of the greatest variabil-
ity in ROM metrics addressed in the protocols. There were
19 (52.8%) protocols that stated IR ROM restrictions and
26 (72.2%) protocols that stated ER ROM restrictions (Fig-
ure 2). When comparing protocols, the first phase of reha-
bilitation had the most variability in IR ROM limitations.
The limitation of IR ROM during the first phase of recov-
ery ranged from 0° to no limitation. Four protocols stated
no limitation or full ROM on IR ROM. The mean restric-
tion among protocols that had defined degrees of restric-
tion was 27.3° (SD, 29.6°) of motion restriction. ER
during early rehabilitation was less variable, with motion
limitations ranging from 0° to 30° of ER ROM with
a mean of 13.2° (SD, 13.5°). IR and ER restrictions were
addressed by most programs (52.8% for IR and 72.2% for
ER) for the first phase of recovery, yet only 4 (11.1%)
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Figure 2. The mean degree of restriction prescribed for flexion range of motion (ROM). Data were aggregated for weeks 7 to 12
as protocols stopped differentiating limitations weekly. Error bars represent standard deviation.
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Figure 3. Percentage of protocols that utilize a given therapeutic or resistance exercise as part of the rehabilitation prescription.

programs addressed the ROM goals for IR and ER for the
third phase of rehabilitation progression.

Therapeutic and Resistance Exercises

Eight exercises were analyzed across the available proto-
cols. The 8 exercises were leg press, stationary bike, step
up/step down, squat progression, pool therapy/water walk-
ing, pelvic tilts, ankle pumps, and clam shells. These exer-
cises highlight an array of the exercises commonly utilized
from the early stages of mobility to the later stages of
recovery where regaining strength becomes a priority.
The most prescribed exercise was stationary biking,
with 86% of protocols utilizing the modality. The least

utilized exercise was ankle pumps, with 36% of protocols
outlining its utilization in the early phases of the recovery
process (Figure 3). Stationary biking, ankle pumps, and
pelvic tilts were all initiated during the first week, on aver-
age. The mean time for initiating pool therapy and clam
shells was close to the third week postoperatively. Leg
press, step up/step down, and squat progressions were uti-
lized around the fourth week (Table 1).

DISCUSSION

Our study found that there is substantial variability in the
publicly available rehabilitation protocols after hip
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TABLE 1
Postoperative Times of Initiation and
Termination of Rehabilitation Exercises®

Exercise Initiation Termination
Stationary bike 0.7 =13 6.9 = 2.6
Ankle pump 0.7 = 0.5 24+ 0.8
Pelvic tilt 0.5 + 0.5 3.4+16
Clam shell 27+ 1.5 6.8 = 3.6
Pool therapy 2.9 + 1.0 8.9 + 3.3
Squat 44 + 28 10.2 = 3.5
Step up/down 43+ 2.1 89 =25
Leg press 42 +13 7421

“Data are presented in weeks as mean *= SD.

arthroscopy concerning bracing, weightbearing, ROM
restrictions, and exercise implementation. The most con-
sistent recommendations across the 36 available protocols
are an emphasis on some form of weightbearing restriction
during the recovery process, with all 36 protocols high-
lighting the need for load restrictions on the affected leg.
There was strong concordance in the necessity for station-
ary bike utilization through the rehabilitation process, as
the vast majority (86%) of protocols highlighted this modal-
ity. Beyond these commonalities, there was a large amount
of variability in all phases of the rehabilitation process,
with little agreement on the time frame of various restric-
tions and progression landmarks. This inconsistency
among rehabilitation protocols is not limited to hip
arthroscopy and can be found among other orthopaedic
procedures as well.'6

A study on the variability of rehabilitation protocols
after hip arthroscopy has previously been done, but the
time gap and expanding knowledge regarding hip arthros-
copy illustrate differences compared with the current
work. While the previous study examined programs
across North America through the ISHA “Find a Surgeon”
tool, our work focused on the ACGME-accredited orthopae-
dic surgery residency programs and their affiliated sur-
geons. Furthermore, most of the protocols obtained from
the previous study were from personal surgeons’ websites.
Personal websites were only included based on their
explicit ties to an ACGME-accredited program and contin-
gent on their website appearing when the web-based
search terms were used for their respective program. Pri-
vate practice or nonacademic personal websites were not
included in this study, as we aimed to delineate the vari-
ability within the academic medicine space regarding the
variability and scarcely available rehabilitation protocols
after hip arthroscopy.

When comparing the results of the previous study to our
findings, there is an 8-year time gap between the 2 data
collection periods, enabling the evaluation of the progres-
sion and changing views of practitioners when it comes
to rehabilitation modalities after hip arthroscopy. One
example from the previous study found that 55% of proto-
cols designated brace usage after surgery, while our search
found that only 36% of protocols utilized bracing. This
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highlights the trend in recent studies that have found no
differences in outcomes after hip arthroscopy with bracing
compared to without bracing.'® Many of the ROM progres-
sions are consistent across the 2 studies, along with the
inclusion of several therapeutic/resistance exercises, but
the time gap between the 2 papers highlights the changing
landscape of rehabilitation after hip arthroscopy.

There is a great deal of work being done by orthopaedic
surgeons, hip specialists, and physical therapists to estab-
lish some guidelines that can provide a framework for
health care providers who may be unsure of the best post-
operative course after hip arthroscopy. For example, in
2019 there was a panel of physical therapists and ortho-
paedic surgeons that collaborated on a set of guidelines
for the care surrounding femoroacetabular impingement
syndrome with the support of the ISHA.'® The collective
focused on preoperative care, surgical management, non-
surgical management, and postoperative recovery. The
paper detailing the group’s outlooks on hip arthroscopy
provides some suggestions on different restrictions in the
various phases of recovery, but ultimately recognizes that
there is little scientific research being done to discover
the most optimal means of recovery. The views on hip
arthroscopy rehabilitation are based on surgeon experi-
ence and guidance by colleagues, which confirms the neces-
sity for further studies to identify the modalities and
guidelines that lead to optimal recovery. Furthermore, sev-
eral other PT-guided papers have examined rehabilitation,
but these studies also came to the conclusion that further
work must be done, and these studies are becoming
increasingly dated (2014 and 2020).%3

While there was general agreement on postoperative
weightbearing restriction, the length of modified weightbear-
ing and the amount of force allowed were inconsistent. The
length of the restrictions ranged from 1 to 6 weeks, depend-
ing on the protocol, and some protocols utilize a percentage of
a patient’s body weight, while others use pounds of weight. A
recent systematic review performed by Hemstock et al®
examined if there are adequate data to conclusively deter-
mine weightbearing protocols after hip arthroscopy. The
group concluded there was insufficient comparative evidence
to make specific weightbearing restrictions.® This lack of
definitive data may be an important reason for there being
little agreement on the duration and degree of weightbearing
restrictions after hip arthroscopy.

There was strong disagreement over the utilization of
brace wear in all the protocols, with 19 protocols calling
for no brace utilization, 13 requiring brace usage, and 4
protocols suggesting brace wear is at the discretion of the
surgeon. A study by Johnson et al'® found that elimination
of the postoperative brace after hip arthroscopy does not
increase the risk of complications. The patients who did
not utilize a brace did not experience any statistically sig-
nificant differences in pain or complications at 2- and 6-
week follow-up appointments.'® Multiple other studies
have corroborated the data set forth by Johnson et al,
and the literature points to the fact that there is no defin-
itive benefit to postoperative bracing after hip arthros-
copy.®121319 There is still a need for continuity to
develop on the matter across the orthopaedic surgeon
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community, as shown by the variability in the rehabilita-
tion prescriptions.

It is well accepted by the orthopaedic community that
PT is a vital part of the rehabilitation process after hip
arthroscopy, and the integration of PT in the weeks after
the procedure drastically improves patient outcomes.'**
While research into rehabilitation after hip arthroscopy
is expanding, our study shows that there is little agreement
across publicly available rehabilitation protocols set forth by
the ACGME training programs and their affiliated surgeons.
There has been evidence that formal PT is useful postopera-
tively, as a 2016 study assessing the 2-year outcomes of
patients who followed a criteria-based PT protocol after hip
arthroscopy found that these patients had excellent out-
comes.® While this study did not definitively advocate a par-
ticular protocol, it did suggest that extensive collaboration
between surgeons and therapists is paramount.

This study is not without limitations. Although 175
ACGME-accredited orthopaedic residency programs and
their affiliated surgeons were included in the study, only 36
unique rehabilitation protocols were publicly available for
analysis by the researchers. While this relatively small num-
ber may limit some of the ability to analyze protocols, it fur-
ther underscores the lack of availability and consistency
across academic programs in the United States. Further-
more, the percentage of weightbearing restrictions and
pounds of weightbearing restrictions are difficult to compare
and would be unique to each patient. We attempted to nor-
malize this by comparing the mean body weight, but these
normalized body weights may not apply to every patient, as
their actual weight may vary dramatically from the mean.
A range of procedural rehabilitation protocols were included.
There was no variation when comparing generic rehabilita-
tion protocols versus case-specific protocols (eg, hip arthros-
copy rehabilitation vs labral repair rehabilitation).

CONCLUSION

There is a significant amount of variability that exists
within the publicly available hip arthroscopy rehabilita-
tion protocols concerning brace wear, weightbearing
restrictions, ROM restrictions, and exercise prescriptions.
More work must be done to standardize rehabilitation pro-
tocols based on defined criteria and to identify which fac-
tors have the greatest effect on patient recovery to
maximize patient outcomes.
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