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Over the last several decades, rates of opioid use and associated problems have 
dramatically increased in the United States leading to laws limiting prescription duration 
for acute pain management. As a result, orthopedic surgeons who perform total hip 
arthroplasty (THA), a procedure that often leads to significant postoperative pain, have 
been faced with substantial challenges to adequately mitigate patient pain while also 
reducing opioid intake. Current strategies include identifying and correcting modifiable 
risk factors associated with postoperative opioid use such as preoperative opioid use, 
alcohol and tobacco abuse, and untreated psychiatric illness. Additionally, recent 
evidence has emerged in the form of Enhanced Recovery After Surgery (ERAS) protocols 
suggesting that a multidisciplinary focus on patient factors perioperatively can lead to 
reduced postoperative opioid administration and decreased hospital stays. A cornerstone 
of ERAS protocols includes multimodal pain regimens with opioid rescue only as needed, 
which often includes multiple systemic pain therapies such as acetaminophen, 
gabapentin, non-steroidal anti-inflammatory drugs, as well as targeted pain therapies 
that include epidural catheters and ultrasound-guided nerve blocks. Many hospital 
systems and states have also implemented opioid prescribing limitations with mixed 
success. As the opioid epidemic continues in the United States, while contributing to 
poor outcomes following elective surgeries, further research is warranted to identify 
multidisciplinary strategies that mitigate opioid use while also allowing for adequate 
pain control and rehabilitation. 

INTRODUCTION 
OPIOID EPIDEMIC AND SEQUELAE 

Rates of opioid misuse in the United States have rapidly 
progressed over the past two decades as the opioid epi
demic continues to burgeon. Reported statistics of opioid-
related harm demonstrate the ongoing acceleration of the 
epidemic and its expanding impact on a number of pop
ulations. One study suggests that annual opioid overdose 
deaths are projected to reach nearly 82,000 by 2025, which 
is a 147% increase from 2015.1 Furthermore, the Centers 
for Disease Control and Prevention (CDC) reported that 
there were over 81,000 opioid overdose deaths in 2020. 

These numbers are expected to increase during the ongoing 
coronavirus disease 2019 (COVID-19) pandemic, triggering 
responses on individual, community, and policy levels to 
mitigate the effects that the opioid epidemic has on our so
ciety.2,3 

Outside of overdose deaths, opioid misuse can result in 
several negative health outcomes. Sequelae of opioid mis
use include, but are not limited to, increased risk of the 
acute coronary syndrome (ACS), infective endocarditis sec
ondary to injection drug use (IDU), periprosthetic joint in
fection, analgesic tolerance with chronic use, chronic con
stipation, acute respiratory depression, and many 
others.4–7 Additionally, chronic opioid users experience 
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more negative postoperative outcomes than opioid-naïve 
individuals, including worse functional outcomes, delayed 
return to work, increased pain, and higher rates of revi
sion.7–10 

OPIOID PRESCRIPTIONS AND SURGERY 

Many of the millions of Americans who suffer from opioid 
use disorder were first introduced to opioids through a 
healthcare prescription.11,12 The large majority of these 
prescriptions are given following surgery or trauma.12 In 
fact, surgery has been identified as a common risk factor 
for chronic opioid abuse.13 Studies reveal that 60-92% of 
patients have unused opioids following surgery, and about 
70% of these patients keep them rather than dispose of 
them properly.14–16 Those particularly at risk for devel
oping chronic opioid dependence include opioid-naïve in
dividuals.17 Patients are considered to be opioid naïve if 
they have used a continuous dose of opioids for less than 7 
days or have previously used opioids intermittently.18 Or
thopaedic procedures account for approximately 8.8% of 
surgical cases in the opioid-naïve population, creating an 
opportunity for orthopaedic surgeons to consider alterna
tives for pain management.17,19 Unfortunately, opioid med
ications are considered the standard of care for postoper
ative pain management, and there is insufficient evidence 
to conclude that complementary and alternative medicines 
alone are sufficient in controlling postoperative pain from 
orthopaedic procedures.20 

OPIOID PRESCRIPTIONS AND TOTAL HIP 
ARTHROPLASTY 

Total hip arthroplasty (THA) is one of the most common 
surgeries performed, and its primary goal is to alleviate 
pain and disability caused by trauma or osteoarthritis (OA). 
While THA is regarded as highly successful at alleviating 
pain in the long term, it can cause significant pain in the 
acute postoperative period.21 Opioids remain the founda
tion of pain control in the acute postoperative period fol
lowing several orthopaedic procedures including THA.21 In 
the United States, 98% of patients are prescribed opioid 
medications after orthopaedic procedures.22 The strongest 
predictor of persistent opioid use at 6 months follow-up af
ter THA is preoperative opioid use.23 One study of 574 to
tal knee arthroplasty (TKA) and THA patients found that 
4.3% of opioid-naïve patients who underwent THA were 
still using opioids at 6 months, while 34.7% of chronic opi
oid users reported taking opioids at 6-month follow-up.23 

The specifics regarding opioid prescription and usage fol
lowing THA vary widely between individual patients and 
providers, prompting some institutions to work towards re
ducing narcotic usage following THA with some success.24 

THA is inherently invasive and postoperative opioid reg
imens are routinely warranted for patients undergoing 
THA. Several studies have reviewed opioid use following 
THA, however there is limited published data comparing 
opioid usage between different approaches to THA.8,21–23 

The three most common approaches to THA include the 
anterior approach (AA), antero-lateral approach (AL), and 

posterior approach (PA). Two recent studies suggest that 
the AA correlates with the lowest early postoperative opioid 
consumption, largely thought to be related to decreased 
soft tissue damage and inflammation associated with this 
approach.25,26 While surgical approach is influenced by pa
tient needs or surgeon preference, it is important to con
sider how certain approaches to THA may impact postoper
ative pain management. 

Despite concerns regarding excessive prescription of 
opioids in the perioperative setting of THA, they remain the 
cornerstone of pain management in the ongoing opioid epi
demic. It is important to monitor the impact that opioids 
have on patient outcomes and tailor prescriptions based 
on individual patient needs. Multimodal treatment regi
mens have shown some promise in improving functional 
outcomes and reducing postoperative opioid use following 
THA.27,28 However, more research is indicated to determine 
if alternative treatments are sufficient in controlling pain 
on their own. 

IMPACT ON OUTCOMES 

Excessive opioid use has a well-documented impact on pa
tient outcomes after THA. There is a growing amount of 
interest in research regarding opioid use prior to THA be
cause of its potential to predict postoperative out
comes.29–32 When compared to opioid-naïve individuals, 
patients receiving chronic opioid therapy (COT) are subject 
to worse outcomes following THA including poorer func
tional outcomes, increased pain scores,33,34 higher revision 
and readmission rates, and longer length of stay 
(LOS).9,10,32,34–37 While clinical outcomes are well-studied 
in literature, there is a growing interest in the use of pa
tient-reported outcome measures (PROMs) to assess pain 
management following THA.29,34,38 PROMs are important 
to consider along with clinical outcomes because they may 
provide additional insight into the efficacy of alternative 
pain management at the individual level. 

REVISIONS 

Revision rates following THA vary based on surgical ap
proach and individual patient characteristics.39 Recent 
studies suggest that revision rates following THA range 
from 0.88% at 2 years follow-up to 4.2% at 5 years follow-
up.9,37 Current literature regarding the effects of opioid 
misuse on revision rates is limited, but two recent studies 
have investigated how revision rates are impacted by COT 
and postoperative opioid use. Bedard et al. analyzed revi
sion rates in a cohort of 17,695 patients undergoing pri
mary THA and found that 36.7% of patients were preop
erative opioid users.9 Univariate analysis suggested that 
patients receiving COT were significantly more likely to un
dergo early THA revision than opioid-naïve patients (1.2% 
vs. 0.7%).9 Another study of 9943 patients undergoing THA 
found that patients receiving medium to high doses of opi
oids following surgery were more likely to undergo revision 
procedures at one and five year follow-up.37 There is an in
creasing amount of literature regarding revision rates fol
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lowing other orthopaedic procedures, and more studies are 
needed to better understand the correlation between opioid 
use and THA revision rates. 

COMPLICATIONS 

THA is associated with a relatively low complication rate 
overall.40 Some of the more common complications include 
dislocation, periprosthetic fracture, nerve injury, and infec
tion.40,41 Rozell et al. conducted a study of 802 patients un
dergoing TKA or THA, all of which were managed with a 
multimodal pain regimen.42 Of 802 patients, 266 (33%) re
quired rescue with intravenous opioids for additional pain 
relief. The strongest predictor of increased postoperative 
opioid requirement was preoperative opioid use, and those 
patients who required narcotic rescue were significantly 
more likely to experience inpatient complications following 
THA. Sing et al. demonstrated similar results in a cohort 
of 174 patients receiving TKA or THA; preoperative long-
acting opioid use was the strongest predictor of postoper
ative opioid requirement, and these patients experienced 
the highest number of complications when compared to 
nonopioid users and short-acting opioid users.30 In partic
ular there were more periprosthetic fractures in the short 
and long-acting opioid groups compared to the opioid naïve 
group, and almost all of the medical complications includ
ing urinary tract infections, delirium, hypotension, and 
acute kidney injury were experienced in the opioid groups. 

However, there remains conflicting evidence regarding 
the association between postoperative opioid use and in
creased complications. One recent study of 5304 patients 
undergoing primary THA found that preoperative opioid 
use was predictive of increased postoperative opioid use 
and increased minor complications, however there was no 
significant difference in major complications between opi
oid users and opioid-naïve patients.7 Stratification of com
plication severity in future studies could be beneficial to 
better understand the correlation between opioid use and 
complication rates following THA. 

LENGTH OF STAY 

Length of stay is directly associated with increased costs, 
complication rates, and functional outcomes following 
THA. Multimodal pain protocols combined with early mo
bilization efforts have reduced the average LOS following 
THA from 4-12 days to 1-3 days,43 however, not all patients 
are responsive to multimodal pain management and may 
require additional opioid supplementation.42 Postoperative 
opioid use has been shown to significantly increase LOS 
following THA in a number of studies.7,30,42 Rozell et al. 
found that the average LOS for patients undergoing THA 
was 3.15 days (standard deviation [SD], 1.92) regardless of 
opioid use, and LOS in patients receiving COT was 3.36 days 
(SD, 2.46).42 Bell et al. found similar results, LOS in nono
pioid users was 3.09 days (SD, 0.92) and 3.27 days (SD, 1.96) 
in opioid users.7 Sing et al. suggested that different types 
of opioid medications may impact LOS. In patients under
going TKA or THA, nonopioid users had an average LOS of 
2.4 days (SD, 0.6), short-acting opioid users had an average 

LOS of 2.8 days (SD, 0.9), and long-acting opioid users had 
the highest average LOS of 4 days (SD, 4.5).30 These find
ings implicate that opioid use does increase LOS, but the 
extent to which LOS is lengthened may be dependent upon 
specific types of opioid medications. 

RISK FACTORS 
PRESCRIPTION FACTORS 

There are many opioid prescription characteristics that are 
associated with higher levels of postoperative opioid use. 
Several characteristics that have found to be associated 
with long-term opioid use include first-prescriptions with 
long-acting opioids, prescription duration over 7 days, and 
daily MMEs (morphine milliequivalents) over 50.44 In ad
dition, the number of prescription refills is correlated with 
long-term opioid use, with 10.6% of patients with two re
fills becoming long-term opioid users and 26.1% of those 
with over four refills becoming long-term users.45 Delaney 
et al. also studied how prescription MME quantity affects 
post-operative utilization and showed that patients with a 
total post-operative prescription of 335 MMEs during 30 
days post-op had lower persistent rates of opioid use com
pared to the groups receiving 512 MMEs and 654 MMEs.46 

Factors that a physician can alter to decrease post-opera
tive opioid usage are therefore limiting refills and prescrib
ing lower-dose prescriptions. 

PRE-OPERATIVE OPIOID USE 

Pre-operative opioid use has been found to be associated 
with greater pain, lower functional status, and higher com
plications following total joint arthroplasty (TJA).29,30,42,47 

Specifically related to THA, preoperative opioid use is asso
ciated with longer hospital stays, greater likelihood of dis
charge to rehabilitation facilities, and decreased patient-re
ported outcomes.38 In a study across 29,767 patients who 
underwent THA, 33.3% of those who used opioids preop
eratively continued to chronic use after surgery.48 Further, 
opioid users are significantly more likely to use opioids 
at the three-month postoperative point (OR=5.4) if having 
used pre-operatively.49 Another study showed that pre-op
erative users were 1.7, 5.0, and 8.0 times more likely to be 
filling an opioid prescription at 1, 2, and 3 months follow
ing THA, respectively.8 Compared to opioid naïve patients, 
THA patients with preoperative opioid use were 4 times 
more likely to fill a second prescription and at 12 times 
more likely to have ongoing chronic opioid use.50 Opioid 
users who successfully discontinued opioid use prior to TJA 
demonstrated similar metrics of health outcomes as those 
who were opioid naïve prior to surgery; therefore, attempts 
to discontinue preoperative prescriptions should be made if 
possible.33 

REVISION 

There are differences in opioid consumption between pa
tients undergoing primary versus revision surgery for THA. 
Compared to patients undergoing primary THA, those un
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dergoing revision THA were found to utilize 1.7 times more 
opioids in a 48-hour period following surgery.51 A study on 
17,695 patients who underwent THA also showed that pre-
operative opioid use within 3 months of surgery is associ
ated with early revision, once again indicating the pre-op
erative opioid use negatively affects outcomes within THA.9 

Inacio et al. came to a similar conclusion, showing that opi
oid use 91-180 days post-surgery is associated with a higher 
risk of revision surgery and can be used as one indicator of 
surgical failure.37 

DEMOGRAPHIC FACTORS 

Certain demographic factors have been associated with in
creased post-operative opioid use. Female sex and African 
American race have both been found to be associated with 
an increased number of post-operative prescriptions.52–54 

In addition, younger and unemployed individuals were 
found to be more likely to need greater opioid quantities in 
the post-operative period compared to older individuals or 
those with employment.55 Additionally, Medicare patients 
were found to be more likely to demonstrate chronic opioid 
use in contrast to their non-Medicare counterparts.56 

OTHER 

Many medical comorbidities afflicting patients undergoing 
THA are associated with increased post-operative opioid 
utilization. Certain comorbidities that have been linked 
with increased opioid use after THA include mental health 
disorders, diabetes, hypertension, chronic pulmonary dis
ease, chronic kidney disease, acquired immunodeficiency 
syndrome (AIDS), peripheral vascular disease, chronic non
specific pain, and substance abuse.51,52,54,55 History of 
prior hospital complications is also associated with in
creased post-operative opioid use.50 In addition, patients 
who have inferior health statuses pre-operatively, denoted 
by an ASA score over 2, have been found to have inferior 
outcomes with regards to chronic opioid use.56 Further, the 
use of other medications preoperatively such as stimulants 
and sedatives, particularly benzodiazepines, are associated 
with increased post-operative opioid use.50,57 Tobacco use 
has also been found to be associated with a 90% greater 
MME consumption postoperatively, while alcohol abuse has 
been shown to be an independent predictor of prolonged 
postoperative opioid use.54,57 

INTERVENTIONS TO REDUCE OPIOID USAGE 
AND THEIR OUTCOMES 
ERAS PROTOCOL 

Enhanced Recovery After Surgery (ERAS) is an umbrella 
acronym encompassing diverse protocols used by various 
surgical specialties, so as to optimize patient care in a way 
that improves post-surgical outcomes.58 This multidisci
plinary, team-centric approach endeavors to minimize the 
deleterious effect of the physiologic stress response that 
transpires following surgical procedures, in order to restore 
organ function to preoperative levels as well as to mitigate 

the financial burden on the patient from a prolonged hospi
tal stay. Pioneered by Henrik Kehlet in 1995 initially for use 
in gastrointestinal surgery, ERAS protocols have proven ef
fective for a variety of procedures.41 In particular, ERAS has 
recently gained traction as a method to reduce patient mor
bidity and foster expedited recovery following orthopaedic 
surgery.59 Sharrock et al. laid the groundwork for ERAS 
procedures in patients undergoing elective hip and knee 
arthroplasty by making changes to traditional treatment 
modalities and documented a decrease in mortality rates 
from .44 to .07% in patients undergoing knee arthro
plasty.60 While a standardized ERAS model for hip arthro
plasty has yet to be fully articulated, ERAS components are 
commonly incorporated into the broader patient care set
ting of THA procedures. These, in turn, have been shown 
to significantly decrease length of stay at hospitals, dimin
ish perioperative costs, increase patient satisfaction, and 
reduce dependence on opioid use.61 Specific recommenda
tions in this regard are issued by the ERAS society, a group 
which utilizes evidence-based research on how best to im
plement ERAS protocols in varied surgical disciplines.62 By 
analyzing the plethora of relevant studies and forming a 
multidisciplinary consensus, the ERAS society has recently 
been able to form guidelines on how ERAS protocols could 
be implemented in THA. These guidelines focus on three 
distinct phases of patient care: preoperative, intraopera
tive, and postoperative care. 

In the context of preoperative care components, ERAS 
society guidelines place particular emphasis upon patient 
education and optimization of patient conditions. Cur
rently, there is no direct evidence to demonstrate that pro
viding information to the patient improves outcomes, 
rather its effectiveness likely resides in its potential to de
crease patient anxiety. The information supplied to a pa
tient preoperatively can be broad, and thus there exists lit
tle in the way of specific data, or a professional consensus 
surrounding what precise guidelines should be provided. 
Moreover, owing to the great variety of patients undergoing 
THA, it is challenging in general to create uniform stan
dards on what would constitute proper education across di
verse patient cohorts. Nevertheless, preoperative education 
has been shown to improve patient perspective about the 
procedure, and since there is no harm in providing such in
formation; as such, most ERAS protocols all include a com
ponent of preoperative patient education.28 The concept of 
optimization prior to surgery refers to fostering a physio
logic state in a patient to decrease postoperative compli
cations. Recommendations for preoperative optimization of 
patients undergoing THA procedures focus on several risk 
factors. In particular, smoking cessation for greater than 4 
weeks prior to surgery is associated with significantly im
proved outcomes, especially those relating to wound heal
ing.61 Conversely, heavy alcohol use before surgery is as
sociated with elevated complication rates, and referral to 
alcohol cessation programs is recommended for heavy 
drinkers prior to THA.63 Identifying and treating anemia 
in preoperative patients has been shown to decrease the 
need for transfusions and thereby minimize complications. 
Therefore, it is strongly recommended that anemia be cor
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rected, and hematocrit optimized prior to undergoing THA. 
An additional integral preoperative factor for THA, and a 
major focus of the ERAS society more broadly, is nutrition. 
Both preoperative fasting–2 hours NPO prior to surgery for 
clear liquids, and 6 hours prior for solid foods–as well as 
preoperative carbohydrate loading have been shown to de
crease perioperative complications and enhance recovery.61 

Preoperative sedation and use of anxiolytic medications, 
however, are not recommended as there is little evidence to 
suggest that these improve rates of discharge or other post-
op outcome metrics.62 

Intraoperative management following ERAS protocols 
focuses on maintaining normothermia, averting intraoper
ative blood loss, proper use of intra urinary catheters to 
ensure effective monitoring of fluid levels, providing suf
ficient antibiotic prophylaxis and skin preparation, and 
proper anesthetic management, either through spinal or 
general anesthesia. A study by Basques et al. analyzed a 
database (N= 20,936) of patients who had received either 
spinal (epidural or nerve block) or general anesthesia in
traoperatively for elective THA.64 The data indicated that 
general anesthesia use resulted in a higher rate of adverse 
effects–including extended operative time, prolonged ven
tilation, unplanned intubation, and need for blood transfu
sion–as compared to patients that were treated with spinal 
anesthesia. Additionally, use of spinal anesthetic methods 
in THA has been shown to diminish opioid usage postoper
atively.62 

Postoperative management per ERAS guidelines focuses 
on minimizing nausea and vomiting, using a combined 
multimodal pain regimen, boosting early mobility, and pro
viding nutritional support.62 It is important to recognize 
that ERAS protocols are highly flexible and dynamic, 
changing based on new and emerging clinical evidence. 
Furthermore, due to the lack of evidence surrounding many 
ERAS pathways, it is important to audit and be mindful of 
current clinical guidelines so that future research can be 
optimized to produce the best outcomes. The remainder of 
this discussion will center on the post-op course, with a 
particular interest in post-operative analgesia and the vari
ety of methods available to optimize pain control following 
THA procedures. 

MULTIMODAL PAIN REGIMENS AND PRESCRIPTION 
MEDICATIONS 

Prescription of opioids for postoperative pain has been a 
subject of intense discussion and debate owing to the many 
potential adverse effects of this drug class, with a highly 
direct impact on patients. A study of opioid prescribing 
practices showed that from 2014 to 2017, the proportion 
of patients receiving opioid prescriptions within 60 days of 
discharge from an elective THA procedure had increased 
markedly, from 82% to 89.7%.65 Opioids do have certain in
dications for acute pain management as well as palliative 
care and tackling chronic pain. However, their marked ad
diction potential and significant side effects including but 
not limited to dizziness, constipation, nausea, respiratory 
depression, and dependence, have also made them poten
tially dangerous to large patient cohorts, as evidenced by 

the significant increase in opioid-related mortality and the 
devastating American opioid epidemic of the last decade. 
The use of multimodal analgesia for THA is therefore 
quickly becoming the standard of care across medical in
stitutions due to its capacity not only to provide effective 
pain relief, but also to materially reduce dependence on 
opioids.66 Current multimodal pain regimens for the treat
ment of pain after THA procedures encompass a broad 
range of analgesic agents with diverse pharmacodynamic 
actions: acetaminophen, non-steroidal anti-inflammatory 
drugs (NSAIDs), gabapentinoids, and opioids as needed.62 

Acetaminophen is an anti-inflammatory drug that, 
among other mechanisms of action, is believed to selec
tively inhibit cyclooxygenase-2 (COX-2), an enzyme in
volved in the breakdown of arachidonic acid and formation 
of inflammatory intermediates including prostaglandins. 
Through this inhibition, for example, acetaminophen de
creases levels of Prostaglandin E2 (PGE2), which has both 
anti-inflammatory and antipyretic effects. Intravenous in
fusion of 1g of acetaminophen was found to provide sig
nificant pain relief in patients who had recently undergone 
major orthopaedic surgery.67 NSAIDs, another important 
component of this multimodal pain regimen, work by in
hibiting cyclooxygenase-1 and cyclooxygenase-2, which 
likewise diminishes production of both pyretic and inflam
matory mediators. NSAIDs have in turn been shown to both 
reduce pain and decrease opioid use following hip and knee 
replacement.68 Gabapentoid medications, such as 
gabapentin and pregabalin, function by decreasing neu
ronal excitability through targeting of the alpha-2-delta-1 
subunit of voltage gated calcium channels located on neu
rons present throughout many tissues. It is thought that 
decreased release of excitatory neurotransmitters decreases 
production of inflammatory mediators involved in neuro
pathic pain.69 Gabapentin has been shown to decrease lev
els of neuropathic pain following THA, resulting in a con
comitant decrease of narcotic analgesic consumption.70 

An increase in practitioners are implementing multi
modal pain regimens due to their ability to target various 
pain mechanisms while also reducing overall consumption 
of and dependence upon opioids.71 Multimodal regimens 
decrease the periods of sedation brought upon by opioids 
as well as decrease the other associated side effects such as 
nausea, vomiting, and respiratory depression.72 In a large 
database study (N = 1,318,165) of patients that were treated 
with a multimodal pain regimen or opioids only following 
hip or knee arthroplasty, Memtsoudis et al. found that pa
tients who were status-post THA and being treated with 
multimodal regimens, consisting of 2 or more pain med
ications, experienced 26% fewer gastrointestinal compli
cations, 19% fewer respiratory complications, a 12.1% de
crease in length of stay, and an 18.5% decrease in opioid 
prescription as compared to patients who were treated with 
opioids alone.73 It was noted that NSAIDs and aceta
minophen were the most effective in providing analgesia 
and minimizing complications.73 A systematic review by 
Zhao and Davis, analyzing literature pertaining to multi
modal pain management in patients with THA, found that 
while each drug of a multimodal regimen does contribute 
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a unique benefit, there has not been one specific regimen 
that has proven to be more effective than another. Never
theless, one common thread among the varying regimens 
analyzed by Zhao and Davis is that the majority of the stud
ies showed a clear decrease in opioid consumption follow
ing utilization of any of the major multimodal regimens.27 

While the benefits of using multimodal regimens are appar
ent, further research is needed in order to optimize combi
nations. 

EPIDURAL CATHETERS AND PERIPHERAL NERVE BLOCKS 

Epidural catheters and peripheral nerve blocks are methods 
of postoperative local pain control that are oftentimes com
ponents of multimodal pain regimens, supplementing more 
systemic agents. Epidurals involve placement of a catheter 
into the epidural space; it is through this delivery system 
that medication can be injected to provide a sensory block
ade and relieve pain. A variety of drugs can be supplied 
through an epidural catheter including, but not limited to, 
anesthetics, opioids, and steroids. As such, the analgesic 
effect of epidurals naturally depends on the substance be
ing injected. Typically these medications are administered 
using either a patient-controlled medication pump or via 
single-dose injections of anesthetics or narcotics. A meta-
analysis by Choi looked to see the effectiveness of pain re
lief post-operatively when using epidurals following THA. 
While epidurals do provide adequate analgesia, their effec
tiveness can be limited to the immediate postoperative pe
riod, or 4-6 hours, with anesthetics such as bupivacaine, 
and up to 48 hours using long-acting narcotics such as 
morphine.74,75 Additionally, it was noted that a local anes
thetic-narcotic mixture, such as bupivacaine and fentanyl, 
provided more effective relief than a narcotic alone.74 Not 
all patients are candidates for epidural use and they may 
pose several troublesome side effects, including urinary re
tention, pruritus, motor blockade, and epidural 
hematoma.62 There is currently no evidence to suggest that 
epidural usage alone following THA leads to a decrease in 
opioid consumption post-operatively. 

Peripheral nerve blocks have also been utilized in combi
nation with standard pain regimens to decrease postopera
tive pain. A variety of nerve blocks are used for THA includ
ing lumbar plexus block, parasacral sciatic block, femoral 
nerve block, three-in-one block, and a quadratus lumborum 
block.76 A study performed by Nishio et al. has indicated 
that combination sciatic and femoral nerve block offers ad
equate analgesia, on the basis of reported pain scores at 
6- and 12-hour time points in patients undergoing THA.77 

Recent evidence has suggested that nerve block analgesia 
for patients after THA should be avoided in favor of sys
temic analgesia, owing to onset of low extremity weak
ness.76 Specifically, in up to 90% of cases following femoral 
nerve block or quadratus lumborum block, there is onset 
of significant quadriceps weakness, in which case the ad
verse consequences of falling may significantly outweigh 
the benefit of analgesia.78 A study by Becker et al. of elec
tive THA patients undergoing either epidural or psoas 
nerve block showed that, on average, postoperative con

sumption of morphine was greater with the psoas nerve 
block (12.6mg) as compared to epidural (5.8mg).79 

PRESCRIBING LIMITATIONS 

As noted previously, over the last two decades, there has 
been a significant increase in opioid-related mortality 
across the United States, precipitating an ongoing public 
health emergency linked to widespread dependency on the 
drugs. Poor prescribing practices and ease of access to pre
scription opioids have resulted in so severe a healthcare cri
sis that life expectancy in the US decreased significantly 
from 2016-2019, even before the sharp declines of the 
COVID-19 pandemic.47 The Center for Disease Control re
leased recommendations in 2016 that encouraged doctors 
to prescribe only circumscribed 7-day regimens of opioids 
for acute pain, however, this is difficult for post-operative 
patients. Since 2016, 36 states have enacted further leg
islation that sets regulations on the morphine milligram 
equivalents (MME) of narcotics an adult patient can be pre
scribed by physicians.80 This regulatory change is signifi
cant since opioids have long been used as a tool for pain re
lief in surgical procedures, in particular invasive procedures 
with long recovery times, such as THAs. It is thus important 
to consider the implications that prescribing limitations 
have on the treatment of postoperative pain and patient 
outcomes. A study by Pannu et al. analyzed prescribing 
rates of opioids and complications in patients who under
went joint arthroplasty prior to passage of legislation lim
iting opioid prescriptions and after passage.81 They found 
that while there was a marked decline in the MMEs pre
scribed to patients, there was no corresponding increase in 
rates of patient clinic visits, or readmissions. Many major 
hospital institutions have followed suit and modified their 
own guidelines and practices to better address the opioid 
crisis. A study by Chalmers et al. analyzed a group of 20,000 
patients at a major hospital that received either a THA or 
TKA between 2016 and 2019.82 In this time period, the 
institution implemented opioid-prescribing restrictions 
which physicians were expected to adhere. Despite the pol
icy changes, it was shown that rates of re-prescribing of 
opioid medications remained the same following the pre
scription limitations for patients who underwent THA. 
However, because such limitations in the US have been im
plemented so recently, further research is needed to de
termine the impact this will have on postoperative pain 
management of patients undergoing surgical procedures. It 
remains of utmost importance to maintain patient comfort 
and not undertreat pain in the post-op context, which can 
lead to complications and interfere with proper convales
cence. Patients also can be problematic when not receiving 
what they perceive as adequate pain control in the post-op
erative setting, which further complicates the ability of a 
surgeon to decrease opiate usage after arthroplasty. 

CONCLUSION 

As the US population continues to increasingly age, there 
will likely be a corresponding increase in the number of to
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tal hip arthroplasties performed each year. Due to the in
vasive nature of this procedure that typically warrants a 
large incision, significant disruption of underlying muscu
lature, and post-operative movement restrictions, the clini
cian faces a substantial challenge in adequately controlling 
patient pain while simultaneously reducing patient opioid 
consumption and opioid related side effects. This challenge 
is further compounded by the ongoing opioid epidemic in 
the United States that has drawn national and political at
tention. In order to circumvent these issues, the focus has 
largely been on patient selection, prescribing limitations, 
the elimination of specific modifiable risk factors, and mul
timodal pain regimens that remain the cornerstone of the 
ERAS protocol. Moving forward, additional prospective re
search is needed to further identify ways to reduce opioid 

usage while adequately controlling patient pain and pro
moting recovery after THA. 
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