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A B S T R A C T

Several post-operative pain control methods have been described for hip arthroscopy including systemic
medications, intra-articular or peri-portal injection of local anesthetics and peripheral nerve blocks. The diver-
sity of modalities used may reflect a lack of consensus regarding an optimal approach. The purpose of this in-
vestigation was to conduct an international survey to assess pain management patterns after hip arthroscopy.
It was hypothesized that a lack of agreement would be present in the majority of the surgeons’ responses. A
25-question multiple-choice survey was designed and distributed to members of multiple orthopedic profes-
sional organizations related to sports medicine and hip arthroscopy. Clinical agreement was defined as > 80%
of respondents selecting a single answer choice, while general agreement was defined as >60% of a given an-
swer choice. Two hundred and fifteen surgeons completed the survey. Clinical agreement was only evident in
the use of oral non-steroidal anti-inflammatory drugs (NSAIDs) for pain management after hip arthroscopy.
A significant number of respondents (15.8%) had to readmit a patient to the hospital for pain control in the
first 30 days after hip arthroscopy in the past year. There is significant variability in pain management practice
after hip arthroscopy. The use of oral NSAIDs in the post-operative period was the only practice that reached
a clinical agreement. As the field of hip preservation surgery continues to evolve and expand rapidly, further
research on pain management after hip arthroscopy is clearly needed to establish evidence-based guidelines
and improve clinical practice.

I N T R O D U C T I O N
Hip arthroscopy is exponentially growing worldwide as its
indications continue to expand. As it is largely performed
in an outpatient setting [1, 2], hip arthroscopy requires
proper post-operative pain management. Adequate post-
operative pain control is of utmost importance as it
increases patient satisfaction, decreases opioid consump-
tion and allows early ambulation and rehabilitation [3–5].

Moreover, inadequate post-operative pain control may lead
to adverse physiologic effects, delayed recovery and
increased risk of developing chronic pain associated with
the procedure [6, 7].

Systematic reviews have demonstrated the efficacy of
standardized strategies such as peripheral nerve blocks for
pain management after knee [8] and shoulder [9] arthros-
copy. In contrast, there is a paucity of high-quality
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comparative studies and an absence of standardized proto-
cols for pain management after hip arthroscopy [10], mak-
ing it difficult to determine the best approach for pain
management post-operatively. Understanding the current
practice patterns in analgesia after hip arthroscopy is im-
perative, as this may serve as a foundation for future estab-
lishment and improvement of perioperative practices for
hip arthroscopy.

Several options for post-operative pain control have
been described for hip arthroscopy including pre-emptive
and post-operative systemic medications [3, 11], intra-
articular or peri-portal injection of local anesthetics [12,
13] and peripheral nerve blocks, such as lumbar plexus
block [14], fascia iliaca block [15] and femoral nerve
block [16]. The diversity of modalities described may re-
flect a lack of consensus on an optimal approach to pain
management after hip arthroscopy. The purpose of this
investigation was to design and conduct an international
survey analyzing the pain management practice patterns
after hip arthroscopy. It was hypothesized that there
would be a lack of clinical agreement in the majority of
the surgeons’ responses regarding perioperative pain
management.

M A T E R I A L S A N D M E T H O D S

Study design and administration
The authors conducted a cross-sectional international sur-
vey of current practices of orthopedic surgeons in the man-
agement of pain following hip arthroscopy. For this
investigation, Institutional Review Board approval was not
required. The investigation did not include any patient
data, and all survey data were collected and stored
anonymously.

The questionnaire (Table I) consisted of 25 close-
ended, multiple-choice questions that were divided into
two categories: surgeon demographics, training and prac-
tice (10 questions) and pain management routine (15
questions).

The survey was conducted using the Microsoft Forms
application (Microsoft, Redmond, WA, USA). A link to
the survey was distributed to all members of the following
orthopedic societies: American Orthopaedic Society for
Sports Medicine (AOSSM); European Society of Sports
Traumatology, Knee Surgery and Arthroscopy (ESSKA);
International Society for Hip Arthroscopy (ISHA);
Brazilian Hip Society (SBQ); and Latin American Society
of Arthroscopy, Knee and Sports (SLARD). The survey
was sent to members per standard practices of each partici-
pating professional society, without additional follow-up
emails to solicit completion. Participation was voluntary,

Table I. Survey questions administered to
participants

1. What is your current age?

2. To which professional organizations do you belong (mark
all that apply)?

3. In what region of the world do you reside and practice?

4. How long have you been in practice?

5. Which of the following best describes your current practice
environment?

6. Are you fellowship trained?

7. Did you receive formal training in hip arthroscopy during
your fellowship?

8. Did you receive formal training in hip arthroscopy during
your residency?

9. What is your main area of practice?

10. How many hip arthroscopies do you perform per year?

11. Do you routinely use pre-emptive analgesia (e.g. medica-
tions administered in preoperative area 1–2 h before the
operation) prior to hip arthroscopy?

12. Which of the following medications do you routinely use
for pre-emptive analgesia prior to hip arthroscopy? (select
all that apply)

13. What is the primary factor that influences your choice for
pre-emptive analgesia?

14. What is your standard pain management protocol after
hip arthroscopy? (select all that apply)

15. What is the primary factor that influences your choice for
your standard pain management protocol after hip
arthroscopy?

16. Which of the following medications do you routinely
use for intra-articular or soft tissue (peri-portal)
anesthetic injection after hip arthroscopy? (select all that
apply)

17. What is the primary factor that influences your choice for
intra-articular or soft tissue (peri-portal) anesthetic injec-
tion after hip arthroscopy

18. What is your standard duration of treatment with oral
medication for pain after hip arthroscopy?

19. What is your standard discharge time after hip
arthroscopy?

20. How often do you provide verbal counseling on postoper-
ative pain control after hip arthroscopy?

21. How often do you provide written instructions on postop-
erative pain control after hip arthroscopy?

22. How often do your patients report poor pain control after
hip arthroscopy?

(continued)
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and data were collected between November 2019 and
April 2020.

Data analysis
Responses to all questions were collected and tabulated. In
accordance with previously published survey studies [17–
20], statistical analyses were not performed. Survey
respondents were subsequently divided and analyzed by
geographic region to determine differences in regional
preferences in pain management after hip arthroscopy.

Clinical agreement
While the survey did not use questions requiring partici-
pants to respond ‘Agree’ or ‘Disagree’, for the purposes of
this study and following previously published work [17, 21,
22], ‘clinical agreement’ was defined as >80% agreement
in survey response and ‘general agreement’ as >60%
agreement.

R E S U L T S

Characteristics of participants
Responses were collected from a total of 215 participants.
A plurality of (41.8%) of participants were between the age
of 41–50 years old (Table II), while the majority of the
participants were affiliated to the International Society for
Hip Arthroscopy (ISHA) (64.3%) (Table II). The greatest
number of participants reported practicing in Central/
South America (36.7%), followed by North America
(31.2%) and Europe (25.6%) (Table II). The majority of
the participants (61.6%) have been in practice for more
than 11 years (Table II), with most in private practice
(47.9%) or academic medicine (17.4%) (Table II). Over
83% of participants were fellowship-trained (Table II), and
57% of participants received formal training in hip arthros-
copy during fellowship (Table II). In contrast, only 28% of
respondents received formal training in hip arthroscopy
during residency (Table II), with most of these responses

coming from North America respondents (47% of North
American respondents). With regards to specialty, 56.3%
of reported sports medicine as his or her primary practice,
followed by total joint replacement (38.5% of respond-
ents) (Table II).

Hip arthroscopy and pain management
Approximately 70% of responding surgeons reported per-
forming less than 100 hip arthroscopies per year
(Table II). Pre-emptive analgesia was not routinely used
by 41.3% of the respondents. Of those who utilized pre-
emptive analgesia, the most common medications were
non-steroidal anti-inflammatory drugs (NSAIDs) and non-
opioid analgesics, such as acetaminophen or salicylates
(Table III). The primary factor reported to influence the
choice of pre-emptive analgesia was most commonly anes-
thesiologist preference (45.3%), followed by prior training
or experience (23.6%) (Table III). Post-operatively, oral
NSAIDs were reported to be the most commonly included
medication in standard pain management protocol after
hip arthroscopy (80.5%) (Table III). Approximately 52%
of surgeons included oral non-opioid analgesics, 46%
included oral opioids or an intra-articular injection, and
45% included a soft tissue (peri-portal) anesthetic injec-
tion. The primary factor influencing choice of pain man-
agement protocol after hip arthroscopy was prior training
or experience (42.8%), followed by published research
(27%) and anesthesiologist preference (20.5%)
(Table III). Medications most commonly reported for
intra-articular or peri-portal injection after hip arthroscopy
were bupivacaine (40.9%), followed by ropivacaine
(37.7%) and corticosteroids (13.5%) (Table III).
Approximately 21% of respondents reported not using
intra-articular or peri-portal injections. The primary factor
influencing intra-articular or peri-portal injection choice
was prior training (46.5%), followed by published literature
(32.1%) and anesthesiologist preference (15.3%)
(Table III).

With regards to standard duration of treatment with
oral pain medication after hip arthroscopy, the majority of
surgeons reported treatment with oral pain medications for
1–2 weeks post-operatively (51.2%) (Table IV). The
standard discharge time after surgery was less than 12 h for
42.3% of respondents and between 12 and 24 h for 41.9%
of respondents (Table IV). Nearly 75% of respondents
reported ‘always’ providing verbal counseling on postoper-
ative pain control after hip arthroscopy (Table IV), as well
as providing written instructions on post-operative pain
control after surgery (Table IV). Constant or frequent
poor pain control after hip arthroscopy was reported by
few respondents (7%) (Table IV).

Table I. Continued

23. In the past year, how often have you referred a patient to
a pain management specialist in the first 30 days after a
hip arthroscopy?

24. In the past year, how often have you readmitted a patient
to hospital for pain control in the first 30 days after a hip
arthroscopy?

25. Has any opinion manuscript or expert consensus on clin-
ical/surgical practice affected or directed your care of a pa-
tient or patient condition?
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In the past year, over 80% of respondents denied refer-
ring a patient to a pain management specialist in the first
30 days after surgery (Table IV). However, 15.8% of
respondents reported readmitting a patient in the past year
for pain control in the first 30 days after hip arthroscopy
(Table IV). A majority of surgeons (83.2%) reported that
opinion manuscripts or expert consensus’ have not influ-
ence treatment decisions (Table IV).

Clinical agreement
Based on the established definitions previously described,
the use of oral NSAIDs was the only practice that reached
a clinical agreement in the pain management after hip arth-
roscopy (80.5%). The frequency of providing patients writ-
ten instructions (74.4%) or verbal counseling (74%) on
post-operative pain control after hip arthroscopy achieved
general agreement.

Results and clinical agreement by region
Survey responses to specific pain management questions
were divided and analyzed by geographic region to deter-
mine differences in regional preferences in pain manage-
ment after hip arthroscopy. The complete data can be
viewed in Supplementary Appendix S1.

In South/Central America, there was general agreement
regarding the lack of medication used for pre-emptive anal-
gesia (70.5%) and the inclusion of oral NSAIDs in stand-
ard pain management protocols after surgery (69.2%). The
standard discharge time of 12–24 h reached a general
agreement as well (61.5%). Over 73% of surgeons in
South/Central America reported ‘always’ providing verbal
counseling on post-operative pain control after surgery.

In North America, there was general agreement in the
use of non-opioid analgesics prior to surgery (62.1%).
There was a clinical agreement for the inclusion of oral
opioids in standard post-operative pain protocol (81.8%),
and general agreement for the inclusion of oral NSAIDs
(60.6%). Clinical agreement was also reached with regards
to discharge time and provision of written instructions for
post-operative pain control, as 87.9% of North American
participants reported standard discharge time of less than
12 h after surgery and 90.9% reported ‘always’ providing
written instructions post-operatively.

In Europe, there was a clinical agreement with the use
of oral NSAIDs in standard pain protocol after surgery
(80%). General agreement was achieved regarding the use
of oral pain medications for 1–2 weeks post-operatively
(63.6%).

In Asia/Pacific and the Middle East/Africa, general and
clinical achievements were achieved for multiple questions
due to the small sample size from each region.

D I S C U S S I O N
The most important finding of this survey was the absence
of clinical agreement and lack of optimization in periopera-
tive pain management following hip arthroscopy. The
authors’ hypothesis was confirmed as clinical or general
agreement was not met for the majority of survey ques-
tions, indicating significant variability in surgeon practice
patterns after hip arthroscopy. A clinical agreement of
> 80% was only evident in the use of oral NSAIDs after
hip arthroscopy. A general agreement of > 60% was only
present for the provision of written instructions and verbal
counseling on post-operative pain control. It is evident in
the survey results that pain management practice patterns
after hip arthroscopy can be improved, given the significant
number of respondents (15.8%) that had to readmit a pa-
tient to the hospital for pain control in the first 30 days
after hip arthroscopy in the past year. This fact is especially
relevant since the number of hip arthroscopies performed
has grown over the past several years and this trend is
expected to continue; at the same time, there continues to
be an increasing emphasis on outpatient surgery and the
use of ambulatory surgery centers [5, 23, 24]. This latter
trend is motivated by factors such as greater convenience
for families and patients, and a commercial imperative to
reduce costs, particularly in North America [2, 25].
Furthermore, readmissions for pain were also observed in
fellowship-trained surgeons and those performing a signifi-
cant number of hip arthroscopies each year. Most of the
respondents that reported readmitting a patient for pain
control were based in North America (41.1%), were
fellowship-trained (67.7%), have been in practice for more
than 10 years (64.7%), and reported performing more than
50 hip arthroscopies per year (55.8%). Within this group,
most denied routine use of pre-emptive analgesia prior to
hip arthroscopy (53%) and relied on prior training and ex-
perience (61.8%) as the primary factor influencing the
choice of standard pain management protocol after hip
arthroscopy. Post-operatively, oral NSAIDs were the most
commonly (70.6%) included medication in standard pain
management protocol after hip arthroscopy used by this
group of respondents, followed by the intra-articular or
peri-portal injection of local anesthetics (58.8%), and oral
opioids (50%). In addition to its analgesic effect, another
possible reason for the popularity of NSAIDs after hip
arthroscopy might lie in their beneficial role in reducing
the occurrence of heterotopic ossification [26, 27].

A possible explanation for the lack of agreement on
most aspects of pain management after hip arthroscopy
may be related to factors that influence the surgeons’
choice for the standard pain management protocol. The
results of this survey found that only 27% of all
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respondents use published research as the primary factor
to guide their standard pain management protocol, while
63.3% use more personal and anecdotal criteria such as
prior training and experience, or anesthesiologist prefer-
ence, as the primary factor guiding standard pain manage-
ment protocol. This is consistent with a previous
international survey on arthroscopic hip preservation sur-
gery practice patterns demonstrating that surgeons often
emulate techniques from their prior training [28]. Further
research on the topic of pain management after hip arth-
roscopy is clearly warranted for the establishment of
evidence-based guidelines and the improvement of clinical
practice.

Another important finding was the global and geograph-
ic differences in the use of oral opioids as a standard of
care for pain management after hip arthroscopy. An over-
whelming majority of North American respondents
(81.8%) reported prescribing oral opioids after hip arthros-
copy, compared to respondents in South/Central America
(19.2%), Europe (23.6%), Asia/Pacific (44.4%) and
Middle East/Africa (20%). The opioid epidemic in the
United States is a well-recognized issue [29] and the po-
tential risks of opioid use, in addition to the associated
health care costs, should encourage surgeons to seek alter-
natives to postoperative pain management. The efficacy of
non-opioid medications in this setting has been demon-
strated in several studies [3, 30, 31] and the American
Society of Anesthesiologists (ASA) and the American Pain
Society (APS) emphatically recommend the use of non-
opioid analgesia in the post-operative period, barring con-
traindications [32, 33].

Interestingly, North American respondents were also
those who most frequently use pre-emptive analgesia.
Specifically, 68.2% of North American respondents rou-
tinely use pre-emptive analgesia in the management of
pain for hip arthroscopy, compared to 29.5% of respond-
ents in South/Central America, 27.3% in Europe, 23.2% in
Asia/Pacific and 40% in the Middle East/Africa. Although
the discharge time after hip arthroscopy depends on mul-
tiple factors, it has been reported that pre-emptive anal-
gesia reduces the time to discharge for a variety of surgical
procedures [34, 35].

The survey also found that systemic medications (e.g.
oral NSAIDs, oral opioids, oral non-opioids and oral gaba-
pentinoids) were the most commonly reported category of
pain management practice after hip arthroscopy. Intra-
articular and peri-portal injection of local anesthetics were
the second most common category of pain management
practiced reported from the survey. The efficacy of this
strategy to improve post-operative analgesia and decrease

opioid consumption in the perioperative period has been
demonstrated in the literature [5, 12]. Shin et al. per-
formed a systematic review to identify randomized con-
trolled trials and comparative studies on pain control
following hip arthroscopy [5]. Modalities included nerve
blocks, peri-portal and intra-articular anesthetic injections
and NSAIDs (celecoxib), demonstrating significant vari-
ability in postoperative pain management practices within
the literature, with limited high-quality evidence. Available
data suggested that perioperative analgesia, including nerve
blocks, peri-portal and intra-articular injections, and cele-
coxib may decrease time to discharge and reduce post-
operative opioid consumption. However, the authors cau-
tioned that certain modalities, such as peripheral nerve
blocks, must be balanced with risks. This may explain why
peripheral nerve blocks (fascia iliaca block, femoral nerve
block and lumbar plexus block) were the least frequently
implemented category of pain management reported by
survey respondents, which in previous studies have demon-
strated adequate pain relief [5, 14, 16], but may be associ-
ated with increased risk of cutaneous nerve deficits and
falls [5, 14].

This study should be interpreted in the context of some
limitations. First, the inherent sampling bias should be
acknowledged, given that the survey was distributed exclu-
sively to members of the medical societies that agreed to
collaborate in the study. Furthermore, some surgeons may
have been unable to participate given that the question-
naire was only available in the English language; thus, the
respondents to the survey may not represent an appropri-
ate sample of the worldwide community of hip arthroscop-
ists. However, given the geographic distribution of
respondents, it does not appear that the results were par-
ticularly skewed towards English-speaking countries.
Second, the questions were designed in a close-ended, mul-
tiple-choice format, which prevents the respondents to re-
port responses that did not appear on the questionnaire;
however, the questions were designed to contain the most
relevant options based on a literature review of the topic.
Similarly, the authors acknowledge that other additionally
relevant questions were not included, such as those aimed
at assessing the proportion of cases performed at out-
patient surgery centers, hospitals with same-day discharges,
and hospitals with inpatient admissions, given that the set-
ting of surgery plays a significant role in the analgesic
decision-making process. Third, hip arthroscopy is used to
perform surgeries with different levels of invasiveness,
which may account for some variability in pain manage-
ment practices. Fourth, some of the responses may have
been subject to recall bias limiting the accuracy of
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particular responses (e.g. number of readmissions for pain
management, time to discharge, etc.). Lastly, conclusions
regarding consensus were also limited by decisions made
by the authors for the purposes of data analysis, including
the decision to focus on global and regional variability in
analgesic practices rather than comparing preferences
based on annual case volume or practice type (academic
versus private) that may have yielded slightly different
results.

C O N C L U S I O N
There is significant variability in pain management practice
after hip arthroscopy. The use of oral NSAIDs in the
post-operative period was the only practice that reached a
clinical agreement. As the field of hip preservation surgery
continues to evolve and expand rapidly, further research
on pain management after hip arthroscopy is clearly
needed to establish evidence-based guidelines and improve
clinical practice.

S U P P L E M E N T A R Y D A T A
Supplementary data are available at Journal of Hip Preservation
Surgery online.

A C K N O W L E D G M E N T S

The authors would like to acknowledge and thank Maja
Kos for her help in editing the manuscript, and the
American Orthopaedic Society for Sports Medicine
(AOSSM), European Society of Sports Traumatology,
Knee Surgery and Arthroscopy (ESSKA), International
Society for Hip Arthroscopy (ISHA), Brazilian Hip Society
(SBQ) and Latin American Society of Arthroscopy, Knee
and Sports (SLARD) for their support in this survey.

D A T A A V A I L A B I L I T Y S T A T E M E N T
The data that support the findings of this study are avail-
able from the corresponding author, upon reasonable
request.

C O N F L I C T O F I N T E R E S T S T A T E M E N T
The authors declare no potential conflicts of interest with
respect to the research, autorship and/or publication of
this article.

R E F E R E N C E S

1. Sansone M, Ahldén M, Jonasson P et al. A Swedish hip arthros-
copy registry: demographics and development. Knee Surg Sports
Traumatol Arthrosc 2014; 22: 774–80.

2. Qin C, Lee C, Ho S et al. Complication rates following hip arth-
roscopy in the ambulatory surgical center. J Orthop 2019; 20:
28–31.

3. Kunze KN, Polce EM, Lilly DT et al. Adjunct analgesia reduces
pain and opioid consumption after hip arthroscopy: a systematic
review of randomized controlled trials. Am J Sports Med 2020.
doi:10.1177/0363546520905884

4. Xing JG, Abdallah FW, Brull R et al. Preoperative femoral nerve
block for hip arthroscopy: a randomized, triple-masked controlled
trial. Am J Sports Med 2015; 43: 2680–7.

5. Shin JJ, McCrum CL, Mauro CS et al. Pain management after hip
arthroscopy: systematic review of randomized controlled trials
and cohort studies. Am J Sports Med 2018; 46: 3288–98.

6. Lovich-Sapola J, Smith CE, Brandt CP. Postoperative pain con-
trol. Surg Clin North Am 2015; 95: 301–18.

7. Griffiths EJ, Khanduja V. Hip arthroscopy: evolution, current
practice and future developments. Int Orthop 2012; 36: 1115–21.

8. Secrist ES, Freedman KB, Ciccotti MG et al. Pain management
after outpatient anterior cruciate ligament reconstruction: a sys-
tematic review of randomized controlled trials. Am J Sports Med
2016; 44: 2435–47.

9. Warrender WJ, Syed UAM, Hammoud S et al. Pain management
after outpatient shoulder arthroscopy: a systematic review of
randomized controlled trials. Am J Sports Med 2017; 45:
1676–86.

10. LaPorte C, Rahl MD, Ayeni OR et al. Postoperative pain manage-
ment strategies in hip arthroscopy. Curr Rev Musculoskelet Med
2019; 12: 479–85.

11. Kahlenberg CA, Patel RM, Knesek M et al. Efficacy of celecoxib
for early postoperative pain management in hip arthroscopy: a
prospective randomized placebo-controlled study. Arthroscopy
2017; 33: 1180–5.

12. Cogan CJ, Knesek M, Tjong VK et al. Assessment of intraopera-
tive intra-articular morphine and clonidine injection in the acute
postoperative period after hip arthroscopy. Orthop J Sports Med
2016; 4: 1–5.

13. Baker JF, McGuire CM, Byrne DP et al. Analgesic control after
hip arthroscopy: a randomised, double-blinded trial comparing
portal with intra-articular infiltration of bupivacaine. Hip Int
2011; 21: 373–7.

14. YaDeau JT, Tedore T, Goytizolo EA et al. Lumbar plexus block-
ade reduces pain after hip arthroscopy: a prospective randomized
controlled trial. Anesth Analg 2012; 115: 968–72.

15. Wolff AB, Hogan GW, Capon JM et al. Pre-operative lumbar
plexus block provides superior post-operative analgesia when
compared with fascia iliaca block or general anesthesia alone in
hip arthroscopy. J Hip Preserv Surg 2016; 3: 338–45.

16. Ward JP, Albert DB, Altman R et al. Are femoral nerve blocks ef-
fective for early postoperative pain management after hip arthros-
copy? Arthroscopy 2012; 28: 1064–9.

17. Gelber PE, Drager J, Maheshwer B et al. Large variability exists in
the management of posterolateral corner injuries in the global
surgical community. Knee Surg Sports Traumatol Arthrosc 2020;
28: 2116–23.

18. Brunton LM, Wilgis EF. A survey to determine current practice
patterns in the surgical treatment of advanced thumb carpometa-
carpal osteoarthrosis. Hand (NY) 2010; 5: 415–22.

19. Mathes DW, Schlenker R, Ploplys E et al. A survey of North
American hand surgeons on their current attitudes toward hand
transplantation. J Hand Surg Am 2009; 34: 808–14.

Pain management practice patterns after hip arthroscopy � 545

https://academic.oup.com/jhps/article-lookup/doi/10.1093/jhps/hnaa050#supplementary-data


20. Zarkadas PC, Gropper PT, White NJ et al. A survey of the surgical
management of acute and chronic scapholunate instability. J
Hand Surg Am 2004; 29: 848–57.

21. Marx RG, Jones EC, Angel M et al. Beliefs and attitudes of mem-
bers of the American Academy of Orthopaedic Surgeons regard-
ing the treatment of anterior cruciate ligament injury. Arthroscopy
2003; 19: 762–70.

22. Tierney WM, Fitzgerald JF, Heck DA et al. Tricompartmental knee
replacement. A comparison of orthopaedic surgeons’ self reported
performance rates with surgical indications, contraindications, and
expected outcomes. Knee Replacement Patient Outcomes Research
Team. Clin Orthop Relat Res 1994; 305: 209–17.

23. Palmer AJ, Malak TT, Broomfield J et al. Past and projected tem-
poral trends in arthroscopic hip surgery in England between 2002
and 2013. BMJ Open Sport Exerc Med 2016; 2: e000082.

24. Sing DC, Feeley BT, Tay B et al. Age-related trends in hip arth-
roscopy: a large cross-sectional analysis. Arthroscopy 2015; 31:
2307–13.

25. Goldfarb CA, Bansal A, Brophy RH. Ambulatory surgical centers:
a review of complications and adverse events. J Am Acad Orthop
Surg 2017; 25: 12–22.

26. Rath E, Warschawski Y, Maman E et al. Selective COX-2 inhibi-
tors significantly reduce the occurrence of heterotopic ossification
after hip arthroscopic surgery. Am J Sports Med 2016; 44:
677–81.

27. Beckmann JT, Wylie JD, Potter MQ et al. Effect of naproxen
prophylaxis on heterotopic ossification following hip arthroscopy:
a double-blind randomized placebo-controlled trial. J Bone Joint
Surg Am 2015; 97: 2032–7.

28. Smith KM, Gerrie BJ, McCulloch PC et al. Arthroscopic hip pres-
ervation surgery practice patterns: an international survey. J Hip
Preserv Surg 2016; 4: 18–29.

29. Conti Mica M, Ring D, Hsu JR et al. The opioid epidemic:
America’s epidemic. Instr Course Lect 2019; 68:629–38.

30. Wick EC, Grant MC, Wu CL. Postoperative multimodal analgesia
pain management with nonopioid analgesics and techniques: a re-
view. JAMA Surg 2017; 152: 691–7.

31. Philippi MT, Kahn TL, Adeyemi TF et al. Extracapsular local infil-
tration analgesia in hip arthroscopy patients: a randomized, pro-
spective study. J Hip Preserv Surg 2018; 5: 226–32.

32. American Society of Anesthesiologists Task Force on Acute Pain
Management. Practice guidelines for acute pain management in
the perioperative setting: an updated report by the American
Society of Anesthesiologists Task Force on Acute Pain
Management. Anesthesiology 2012; 116: 248–73.

33. Chou R, Gordon DB, de Leon-Casasola OA et al. Management of
postoperative pain: a clinical practice guideline from the
American Pain Society, the American Society of Regional
Anesthesia and Pain Medicine, and the American Society of
Anesthesiologists’ Committee on Regional Anesthesia, Executive
Committee, and Administrative Council. J Pain 2016; 17:
131–57.

34. Berger RA, Sanders SA, Thill ES et al. Newer anesthesia and re-
habilitation protocols enable outpatient hip replacement in
selected patients. Clin Orthop Relat Res 2009; 467: 1424–30.

35. Shultz TM. Preemptive multimodal analgesia facilitates same-day
discharge following robot-assisted hysterectomy. J Robot Surg
2012; 6: 115–23.

546 � F. L. Garcia et al.


	tblfn1
	tblfn2
	tblfn3

