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Direct Anterior Approach to Total Hip Arthroplasty
Improves the Likelihood of Return to Previous
Recreational Activities Compared with
Posterior Approach

ABSTRACT

Total hip arthroplasty offers relief and functional improvement, with the

rate of direct anterior approach (DAA) increasing compared with the

posterior approach (PA). This study aimed to assess the effect of

surgical approach on return to recreational activity after total hip

arthroplasty. Total hip arthroplasty performed for primary or

posttraumatic osteoarthritis were identified; 100 DAA patients were

matched with 100 PA patients on age, sex, diagnosis, and surgical

year. Patients were mailed a recreational activity survey, Harris Hip

Function, and Hip disability and Osteoarthritis Outcome Score

questionnaires. Two hundred surveys were mailed, 130 (65%)

responded (66DAAand64PA) andwere included. Themean follow-up

was 2.5 years for the DAA group and 2.3 years for the PA group (P =

0.256). Among DAA patients, 51% returned to activity within

6 months, compared with 44% of PA patients (P = 0.360). Among

those who returned to activity, 71% in the DAA group tried their main

presurgery sport, compared with 53% in the PA group (P = 0.019).

Twenty-eight percent of DAA patients and 4% of PA patients reported

the surgical approach influenced their return to activity (P = 0.001).

Outcome scores were clinically similar between groups. Objective

data did not favor one approach over the other.

Total hip arthroplasty (THA) is one of the most successful operations in
orthopaedics because of its pain relief, functional improvement, high
satisfaction, and low complication rates. The rates of THA have

increased over the past several decades. Sloan et al1 reported that the annual
incidence of primary THA in the United States increased by 105% from 2000
to 2014 and projected a 71% growth by 2030 (635,000 procedures). As a
consequence of improved survivability, younger patients are being offered
THA and surgeons must be prepared to counsel patients regarding partici-
pation in sport and recreational activities after hip arthroplasty.

Paul A. Mead, MD

William D. Bugbee, MD

From the Department of Orthopaedic Surgery,
Scripps Clinic, La Jolla, CA.

Correspondence to Dr. Bugbee: Bugbee.
William@scrippshealth.org

None of the following authors or any immediate
family member has received anything of value
from or has stock or stock options held in a
commercial company or institution related
directly or indirectly to the subject of this article:
Dr. Mead and Dr. Bugbee.

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: This work was
supported by the Ron and Jane Graham
Orthopaedic Fellows Research Fund.

JAAOS Glob Res Rev 2022;6: e21.00160

DOI: 10.5435/JAAOSGlobal-D-21-00160

Copyright 2021 The Authors. Published by
Wolters Kluwer Health, Inc. on behalf of the
American Academy of Orthopaedic Surgeons.
This is an open access article distributed under
the terms of the Creative Commons Attribution-
Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to
download and share the work provided it is
properly cited. The work cannot be changed in
any way or used commercially without
permission from the journal.

Journal of the AAOS Global Research & Reviews® ---
-- January 2022, Vol 6, No 1 ---
-- © American Academy of Orthopaedic Surgeons 1

http://orcid.org/0000-0002-4250-6849
mailto:Bugbee.William@scrippshealth.org
mailto:Bugbee.William@scrippshealth.org
http://dx.doi.org/10.5435/JAAOSGlobal-D-21-00160
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Sport and recreation can have positive benefits on the
overall health and quality of life for older individuals,
and the most common deterrent is medical limitations.2

Physical activity trends over the past three decades have
changed, leading to more people older than 50 par-
ticipating in recreational activity. A cross sectional study
found that 30% of adults aged 55 to 64 participated in
sport in 2005, an increase from 11.9% in 1985.3 Before
hip arthroplasty, approximately 35% of patients in
European studies4 and up to 80% of patients in Aus-
tralian studies5 participated in sport. Several European
studies have characterized return to sporting activity
after THA and found greater than 60% of return to
physical activity after lower limb arthroplasty.4,6

Over the past two decades, the rate of direct anterior
approach (DAA) THA has increased in popularity
despite no definitive high level evidence for long-term
superiority to the traditional posterior approach (PA).9

The initial increase in popularity was aimed at reducing
dislocation rates in THA; however, as enhanced cap-
sular closure and larger heads became more popular,
dislocation became less common with the PA.10,11 DAA
has continued to gain popularity because of a desire to
decrease soft-tissue damage and improve recovery.
Although perception is that DAA results in less tissue
damage, this has not been supported in the literature.12

Most studies comparing DAA with PA focus on early
recovery, and there is little comparing return to recre-
ational activity or sport profiles of DAA and PA hip
arthroplasties.

Return to recreational activity may influence choice of
surgical approach. The purpose of this study was to iden-
tify the effect of two surgical approaches (direct anterior
and posterior) on return to recreational activity. We
hypothesized that there would be no difference between
direct anterior and posterior approach regarding patients’
return to recreational activity.

Methods
Our institutional review board approved joint arthro-
plasty database was used to identify 145 consecutive
primary THA using the DAA between 2015 and 2018
by a single surgeon (WDB). The surgeon began using
anterior approach approximately 4 years before data
review for this study. No patients within the first year
(approx. 50 cases) of DAAwere included in this study to
avoid learning curve bias. Patients undergoing revision
arthroplasty were excluded. Decision to perform DAA
or PA was up to the surgeon’s discretion using a shared

decision-making process with the patient. DAA THA
were matched 1:1 with PA THA performed by the same
surgeon during the same period, based on age (62
years), sex, diagnosis, and year of surgery. Implant
geometry was up to the discretion of the surgeon. The
surgeon prefers the use of size 32 mm or larger femoral
heads, based on compatibility with the acetabular
implant. The diagnosis for all patients was either primary
or posttraumatic osteoarthritis. Enhanced recovery pro-
tocols were used with patients ambulating on the day of
surgery. Postoperative pain management was identical
between the two groups. Patients who had an intra-
operative complication or underwent a revision arthro-
plasty during the follow-up period were excluded. DAA
and PA surgeries were performed using consis-
tent methods for soft-tissue handling and technical pro-
tocols. A minimum of one-year follow-up was required.
A custom survey (Appendix, http://links.lww.com/JG9/
A173) was developed to analyze return to recreational
activity, based on a previous study with osteochondral
allografts.13 The custom survey, along with the Harris
Hip Function (HH-F) survey and Hip disability and
Osteoarthritis Outcome Score, Joint Replacement
(HOOS Jr.), was mailed to 100 DAA and 100 PA pa-
tients. A second mailing to the same patients was per-
formed if there was no response within 2 months.

Surgical Technique
Posterior approach was performed in a standard fashion
in lateral decubitus position with meticulous posterior
capsule repair similar to Pellici et al10 Intraoperative
radiographs were obtained on all patients to ensure
appropriate sizing and positioning of implants. Direct
anterior approach hip arthroplasties were performed
on a specialized table using inter-nervous plane with
Heuter modification. The antero-superior capsule was
repaired if possible. Posterior approach THA patients
had limited hip precautions postoperatively for
6 weeks, which included no crossing of the legs. DAA
also had limited anterior hip precautions including no
hyperextension or excess external rotation. Postoperative
pain management and rehab protocols were identical
between the two groups. No difference in preoperative
counselling for return to sport or recreation was given
based on approach. Patients were allowed to return to
low-impact activities as soon as tolerated and high-
impact activities at earliest 6 weeks.

Statistical Analysis
Means and frequencies were used to describe patient
demographics (to confirm matching and to assess for
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differences on variables that were not matched). Chi-
square tests were used to compare responses on the rec-
reational activity survey between the DAA and PA
groups. The Wilcoxon signed-rank test was used to
compare change within each group from preoperatively
to follow-up on the HH-F and HOOS Jr. scores. Mann-
Whitney u-tests were used to compare scores between
groups preoperatively, at latest follow-up, and change
from the preoperative to follow-up visit (difference
scores). Statistical significance was set at P , 0.05, and
two-tailed tests were used.

Results
A total of 130 (65%) patients responded to the custom
survey and were included in the study. Of the 130 THA,

66 were DAA and 64 were PA. The follow-up duration
was similar between the DAA and PA groups (Table 1).
The American Society of Anesthesiologists’ (ASA)
physical status classification scores and body mass index
(BMI) were captured from the arthroplasty database.
Preoperative HH-F scores and HOOS Jr. were also
captured from the database. The ASAwas graded one or
two in 75.4% of patients and slightly favored the DAA
group. BMI differed between groups (24.6 in DAA vs
27.0 in PA; P = 0.006).

HH-F and HOOS Jr. scores are presented in Table 1.
No statistically significant difference was noted in pre-
operative HH-F scores between the two groups; how-
ever, the PA group started at a slightly lower level than
the anterior group (28.2 and 30.9, respectively). Post-
operative HH-F scores were slightly higher for the DAA
group compared with the PA group (42.4 and 41.0,

Table 1. Patient Demographics and Outcome Scores

Direct
Anterior Approach (DAA)

Posterior
Approach (PA) P value

Age at time of surgery 67.0 6 8.9 67.3 6 10.1 0.856

Sex 0.904

Male 21 (32%) 21 (33%)

Female 45 (68%) 43 (67%)

Follow-up duration (yr) 2.5 6 0.86 2.3 6 0.86 0.256

ASA physical status 0.139

1 6 (9%) 3 (5%)

2 49 (74%) 40 (62%)

3 11 (17%) 20 (31%)

4 0 (0%) 1 (2%)

BMI (kg/m2) 24.6 6 3.9 27.0 6 4.7 0.006

Surgical side 0.767

Left 32 (48%) 27 (42%)

Right 31 (47%) 34 (53%)

Bilateral 3 (5%) 3 (5%)

Harris Hip Function

Preoperative 30.9 6 5.7 28.2 6 10.6 0.550

Postoperative 42.4 6 8.0 41.0 6 7.1 0.048

Changea 24.7 6 18.4 24.3 6 19.6 0.772

HOOS jr.

Preoperative 49.9 6 14.4 53.0 6 20.0 0.339

Postoperative 87.0 6 19.8 84.8 6 18.5 0.298

Changea 39.6 6 20.2 34.7 6 24.2 0.377

ASA = American Society of Anesthesiologists, BMI = body mass index, HOOS Jr = Hip disability and Osteoarthritis Outcome Score, Joint
Replacement
aChange scores calculated among the subset of patients who had both preoperative and postoperative data available
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respectively; P = 0.048). The change in HH-F scores was
not different between the two groups. Preoperative,
postoperative, and change HOOS Jr. scores were similar
between groups.

Seven recreation-related questions were included in
the survey (Appendix, http://links.lww.com/JG9/
A173). Six months after the THA, 51% of patients
in the DAA group returned to recreational activities
compared with 44% of patients in the PA group (P =
0.360). Twenty-six percent of patients in the DAA
group and 39% of patients in the PA group did not
return to sport after surgery at any time point (P =
0.102). Among those who did return to activity after
the THA, 71% of patients in the DAA group responded
that they had attempted their main presurgery sport
compared with 53% of patients in the PA group (P =
0.019) (Table 2). Twenty-eight percent of patients in
the DAA group and 4% of patients in the PA group
reported that the surgical approach influenced their
return to sport (P = 0.001).

Patients were asked to list up to five recreational
activities. We included any activity that would be con-
sidered “capable of achieving a result requiring physical
exertion and/or physical skill.”2 The total number of
recreational activities reported from the DAA group was

122 compared with 81 in the PA group (Table 3). This
suggested a more active recreational profile for those
who received the DAA compared with PA. Low-impact
activities were more common in both cohorts.

Walking was the most common recreation in both
cohorts (40% in the DAA group and 32% in the PA
group). Exercise classes such as jazzercise or boot camp
were found to be the most common high-impact activity
in both groups.

Discussion
To our knowledge, this is the first study comparing DAA
and PA surgical approaches in total hip arthroplasty
regarding patient-reported return to recreational activ-
ity. Several novel findingswere present within these data.
The results of the recreational activity questionnairewere
statistically favorable toward DAA THA in two ques-
tions and trending toward DAA in the others. HH-F and
HOOS Jr. scores did not clinically favor one surgical
approach over the other. This may be related to the
ceiling effect of the HH as noted by Wamper et al14 The
HOOS Jr. does not have ceiling limitations of HH15 but
may not be sensitive enough to detect a difference in
recreational activities. The HOOS sport and recreation

Table 2. Results of Recreational Activity Survey

Group

Q1:DidProblems
With Your Hip
Limit Ability to

Return to
Sports? (% No)

Q2: Did Other
Reasons

(Besides Your
Hip) Limit Your
Ability to Return

to Sports?
(% Yes)

Q3: Does your
Hip Allow You to
Participate in

Regular
Exercise?
(% Yes)

Q4: Do you
Currently

Participate in
Any Sports?

(% Yes)

Q5: Have you
Attempted Your

Main Pre-
Surgery Sport?

(% Yes)

DAA 73% 14% 91% 76% 71%

PA 83% 22% 88% 63% 53%

P
value

0.121 0.139 0.464 0.074 0.019

Q6: How long did it take to return to pre-surgery sport?

Group ,3 mo 3-6 mo 6-12 mo .12 mo Have not returned Q7: Do you feel
the surgical
approach
influenced your
return to sport?
(% yes)

DAA 21% 29% 21% 2% 26% 28%

PA 19% 25% 14% 0% 39% 2%

P
value

0.595 0.001

DAA = Direct Anterior Approach, PA = Posterior Approach
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subscore may be a more useful outcome measure for
these data. In a study of TKA patients, Steinhoff et al
evaluated the use of the KOOS and found it was more
sensitive and had less ceiling effects than the Knee
Society score.16 A similar study has not been performed
in the hip. The sport and recreational activity ques-
tionnaire used in this study has not been validated,
which is a weakness, but given the lack of a detailed and
validated tool, we believe a customized activity ques-
tionnaire was appropriate for the purposes of this study.
A 65% response rate was obtained for the survey. The
35%who did not respond may have been because of the
patient changing addresses or not wanting to partici-
pate. There was an equal response rate between anterior
and posterior approaches.

Return to sport and recreation after THA is a complex
intersection of patient and surgeonpreferences combined
with objective pain and functional outcome. The most
current recommendations from the American Associa-
tion of Hip and Knee Surgeons (AAHKS) from 2007
regarding return to athletic activity after THA are based
on a survey to member surgeons.7 Most high-impact
activities were not allowed. Intermediate and low-
impact activities for the most part were allowed. The
authors noted that compared with previous surveys
performed in the 1990s, surgeons had become more
liberal with their acceptance of allowing patients to
participate in intermediate and higher-impact activities
after THA. This change was because of the perception
that patients and implants can handle increased loads

Table 3. Types of Recreational Activities Reported

DAA group PA group

Low impact Total % Low impact Total %

Walking 26 40% Walking 21 32%

Cycling 18 28% Cycling 16 25%

Swimming 10 15% Swimming 9 14%

Golf 7 11% Golf 9 14%

Yoga 5 8% Yoga 2 3%

Gardening 4 6% Gardening 2 3%

Animal training 2 3% Animal training 2 3%

Fishing 1 2% Sailing 1 2%

Sailing 1 2% Horseshoes 1 2%

Snowshoeing 1 2% Paddle boarding 1 2%

Responses 75 Responses 43

% Activity 61% % Activity 53%

High impact Total % High impact Total %

Exercise class 19 29% Exercise class 15 23%

Hiking 9 14% Weightlifting 6 9%

Weightlifting 9 14% Surfing 4 6%

Running 3 5% Hiking 3 5%

Skiing 2 3% Tennis 3 5%

Tae Kwon do 1 2% Skiing 2 3%

Tennis 1 2% Dance 2 3%

Surfing 1 2% Horseback riding 2 3%

Dance 1 2% Running 1 2%

Kayak 1 2%

Responses 47 Responses 38

% Activity 39% % Activity 47%

DAA = Direct Anterior Approach, PA = Posterior Approach
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and greater extremes of motion. A similar survey was
conducted in Denmark in 2014 and found profoundly
different opinions on the attitude of surgeons on pa-
tients returning to athletic activities.8 The survey found
that 55% of high-volume arthroplasty surgeons allow
for high-impact activities after THA compared with
21% in the AAHKS 2007 survey. At our institution,
policies regarding participation in activities post-THA
are much more lenient than the 2007 AAHKS guide-
lines. Decision-making is based on the patients’ expe-
rience and a risk benefit conversation with the patient
about the potential risk of increased wear on the
implant, fracture, and hip dislocation.

The recreation profile is not the first of its kind in hip
arthroplasty but is the first to compare direct anterior and
posterior approaches. The study by Wylde et al.5 has the
most extensive sport profile after total joint arthroplasty.
The authors found that approximately 26% of patients
were unable to return to sporting activities after hip ar-
throplasty. These results are similar to our findings with
22% of patients reporting that their hip limited their
ability to return to recreational activity and 41%admitting
that they did not return to sport. The most common low-
impact activities reported by Wylde et al. were swimming,
walking, and golf. Our study found that walking, cycling,
and exercise classes are the most common. This may be a
reflection of recreational trends in our population. The
total number of reported recreational activity responses by
DAA arthroplasty outweighed the PA arthroplasty 122 to
81. A clear limitation in this study is the lack of data on
preoperative recreational activities. Therefore, wewere not
able to determine whether the difference in recreational
profile is related to the surgical approach or patients’
preoperative inclinations.

The effect of surgical approach on THA outcome is
controversial. Several studies compared PA and DAA in
regards to functional recovery. DAA seems to result in
earlier discontinuation of gait aids, increased steps
per day,17 and less pain and narcotic requirements.18,19

Validated outcome measurements including Harris Hip
Score (HHS), HOOS, Western Ontario and McMasters
Universities osteoarthritis index have been reported in
randomized controlled trials comparing DAA and PA.
One randomized controlled trial (RCT) study by Zhao
et al19 found improved HHS scores at 3 months with
DAA. In a recent retrospective study, Graves et al20

demonstrated no significant difference in University of
California Los Angeles (UCLA) activity score between
DAA and PA, but a slight transient improvement
favoring DAA in Physical Rand212 scoring. In a meta-
analysis by Wang et al,18 DAA resulted in higher HHS

and lower VAS at 2 and 4 weeks. These differences
disappear three to six months postoperatively. In a sys-
tematic review and meta-analysis by Higgins et al,9 nine
studies comparing DAA and PA approach THA were
analyzed for functional outcome measures. Four of the
nine studies had outcomes favorable to DAA and the
other five were not significantly different. Some have
attributed early improved postoperative recovery to less
tissue damage; however, Meneghini et al12 found that
both approaches had notable tissue damage.

To our knowledge, there has been no study directly
evaluating the effect of surgical approach on return to
recreational activities. Traditional measures of func-
tional outcome such as the Harris Hip Score and HOOS
Jr. are not sensitive to higher levels of activity and may
have ceiling effects that do not effectively measure func-
tional differences that allow for participation in recrea-
tional activities. Although recreational profiles have been
performed on patients undergoing THA, none have
compared the types of activities performed postopera-
tively based on surgical approach.4

Finally, a notable difference was observed in patients’
perception of whether the surgical approach affected
their return to activity after the THA (28% in the DAA
group vs 4% in the PA group). This difference may be
indicative of selection bias. HH-F and HOOS Jr. scores
were clinically similar in the two groups, but more
patients having a DAA believed that surgical approach
was an important variable in their outcome. Although
difficult to study, the effect of patient perception of the
surgical procedure, independent of objective and sub-
jective outcome measure, is intriguing and may be
worthy of further study.

This study has some important limitations. Selection
bias was possible in that the decision on which approach
to use was made using a shared decision-making model.
In this approach, the patient’s opinions and desires are
incorporated into the surgeon’s decision regarding what
approach might provide the lowest risk and best chance
of a favorable outcome. In this model, central obesity as
evidence by a large pannus, or complex anatomy or
deformity might favor the use of the PA over DAA.
Owing to factors such as direct to consumer marketing,
patients often perceive that the direct anterior approach
results in more rapid rehabilitation and higher levels of
function, even when this has not been supported by
peer-reviewed literature. Surgeons may often use this
perception to leverage patients’ “belief” in their surgical
outcome, creating a placebo effect of sorts.

It is also possible that the two groups were different
populations. Although patient characteristics were
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remarkably similar in almost every demographic variable
including ASA classification as an indicator of medical co-
morbidities (Table 1), a statistical difference was noted in
BMI that could confound the study finding. We note that
although the PA group had a statistically higher BMI than
the DAA group (24.6 vs 27), this difference, although
statistically different, was not necessarily a clinically
important difference and often represent differences in
muscle mass rather than the levels of obesity. In this study,
both groups had similar preoperative hip function and
activity scores despite differences in BMI. Nonetheless, we
acknowledge that BMI may play a role in activity levels of
patients, regardless of the medical or surgical intervention
being studied.

Conclusion
Fifty-nine percent of patients returned to some form of
recreational activity after THA. The most common recre-
ational activities were walking, cycling, and exercise clas-
ses. Compared with the posterior approach, patients
undergoing THA using the direct anterior approach were
more likely toattempt theirpreoperative sportingactivities,
participated in a greater amount of recreational activities,
andhada stronger perception that the approach influenced
their return to recreational activities. A prospective ran-
domized study would be valuable to analyze recreational
profiles throughout recovery from THA. These findings
may help practitioners counselling patients regarding rec-
reational activities after total hip arthroplasty.

Acknowledgements
The author(s) disclosed receipt of the following financial
support for the research, authorship, and/or publication
of this article: This work was supported by the Ron and
Jane Graham Orthopaedic Fellows Research Fund.

References
1. Sloan M, Premkumar A, Sheth NP: Projected volume of primary
total joint arthroplasty in the U.S., 2014 to 2030. J Bone Joint Surg Am

2018;100:1455-1460.

2. Chatterji U, Ashworth MJ, Lewis PL, Dobson PJ: Effect of total hip

arthroplasty on recreational and sporting activity.ANZ J Surg 2004;74:446-449.

3. Jenkin CR, Eime RM, Westerbeek H, O’Sullivan G, van Uffelen JGZ:
Sport and ageing: A systematic review of the determinants and trends of

participation in sport for older adults. BMC Public Health 2017;17:976.

4. Breuer C, Wicker P: Decreasing sports activity with increasing age?

Findings from a 20-year longitudinal and cohort sequence analysis. Res Q

Exerc Sport 2009;80:22-31.

5. Wylde V, Blom A, Dieppe P, Hewlett S, Learmonth I: Return to sport after
joint replacement. J Bone Joint Surg Br 2008;90:920-923.

6. Jassim SS, Douglas SL, Haddad FS: Athletic activity after lower limb

arthroplasty: A systematic review of current evidence. Bone Joint J 2014;

96-B:923-927.

7. Klein GR, Levine BR, Hozack WJ, et al: Return to athletic activity after

total hip arthroplasty. Consensus guidelines based on a survey of the hip

society and American association of hip and knee surgeons. J Arthroplasty

2007;22:171-175.

8. Laursen MK, Andersen JB, Andersen MM, Simonsen OH, Laursen MB:

Danish surgeons allow the most athletic activities after total hip and knee

replacement. Eur J Orthop Surg Traumatol 2014;24:1571-1577.

9. Higgins BT, Barlow DR, Heagerty NE, Lin TJ: Anterior vs posterior

approach for total hip arthroplasty, a systematic review and meta-analysis.

J Arthroplasty 2015;30:419-434.

10. Pellicci PM, Bostrom M, Poss R: Posterior approach to total hip

replacement using enhanced posterior soft tissue repair. Clin Orthop Relat

Res 1998;355:224-228.

11. Jameson SS, Lees D, James P, et al: Lower rates of dislocation with

increased femoral head size after primary total hip replacement: A five-year

analysis of NHS patients in England. J Bone Joint Surg Br 2011;93:

876-880.

12. Meneghini RM, Pagnano MW, Trousdale RT, Hozack WJ: Muscle

damage during MIS total hip arthroplasty: Smith-Petersen versus posterior

approach. Clin Orthop Relat Res 2006;453:293-298.

13. Nielsen ES, McCauley JC, Pulido PA, Bugbee WD: Return to sport and

recreational activity after osteochondral allograft transplantation in the

knee. Am J Sports Med 2017;45:1608-1614.

14. Wamper KE, Sierevelt IN, Poolman RW, Bhandari M, Haverkamp D:

The Harris hip score: Do ceiling effects limit its usefulness in orthopedics?.

Acta Orthop 2010;81:703-707.

15. Lyman S, Lee YY, Franklin PD, Li W, Mayman DJ, Padgett DE:

Validation of the HOOS, JR: A short-form hip replacement survey. Clin

Orthop Relat Res 2016;474:1472-1482.

16. Steinhoff AK, Bugbee WD: Knee Injury and osteoarthritis outcome

score has higher responsiveness and lower ceiling effect than knee society

function score after total knee arthroplasty. Knee Surg Sports Traumatol

Arthrosc 2016;24:2627-2633.

17. Taunton MJ, Trousdale RT, Sierra RJ, Kaufman K, Pagnano MW:
John charnley award: Randomized clinical trial of direct anterior
and miniposterior approach THA: Which provides better functional
recovery?. Clin Orthop Relat Res 2018;476:216-229.

18. Wang Z, Hou JZ, Wu CH, et al: A systematic review and meta-
analysis of direct anterior approach versus posterior approach in total
hip arthroplasty. J Orthop Surg Res 2018;13:229.

19. Zhao HY, Kang PD, Xia YY, Shi XJ, Nie Y, Pei FX: Comparison of early

functional recovery after total hip arthroplasty using a direct anterior or

posterolateral approach: A randomized controlled trial. J Arthroplasty

2017;32:3421-3428.

20. Graves SC, Dropkin BM, Keeney BJ, Lurie JD, Tomek IM: Does

surgical approach affect patient-reported function after primary THA?. Clin

Orthop Relat Res 2016;474:971-981.

Journal of the AAOS Global Research & Reviews® ---
-- January 2022, Vol 6, No 1 ---
-- © American Academy of Orthopaedic Surgeons 7

R
esearch

A
rticle

Paul A. Mead, MD and William D. Bugbee, MD


