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Abstract: Anterior cruciate ligament reconstructions (ACLR) are a relatively common
procedure in orthopedic sports medicine with an estimated 130,000 arthroscopic operations
performed annually. Most procedures are carried out on an outpatient basis, and though
success rates of ACLR are as high as 95%, pain remains the most common postoperative
complication delaying patient discharge, and thereby increasing the costs associated with
patient care. Despite the success and relative frequency of ACLR surgery, optimal and
widely accepted strategies and regimens for controlling perioperative pain are not well
established. In recent years, the paradigm of pain control has shifted from exclusively
utilizing opiates and opioid medications in the acute postoperative period to employing
other agents and techniques including nerve blocks, intra-articular and periarticular injections
of local anesthetic agents, NSAIDs, and less commonly, ketamine, tranexamic acid (TXA),
sedatives, gabapentin, and corticosteroids. More often, these agents are now used in combi-
nation and in synergy with one another as part of a multimodal approach to pain management
in ACLR, with the goal of reducing postoperative pain, opioid consumption, and the
incidence of delayed hospital discharge. The purpose of this review is to consolidate current
literature on various agents involved in the management of postoperative pain following
ACLR, including the role of classically used opiate and opioid medications, as well as to
describe other drugs currently utilized in practice either individually or in conjunction with
other agents as part of a multimodal regimen in pain management in ACLR.
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Introduction

Anterior cruciate ligament tears are one of the most common sports injuries in the
United States.'
standard in treatment, with an estimated 130,000 arthroscopic procedures per-

Anterior cruciate ligament reconstruction (ACLR) is the gold
formed annually.” Most procedures are carried out on an outpatient basis, and
though success rates of ACLR are as high as 95%, pain remains the most common
postoperative complication delaying patient discharge, and thereby increasing the
costs associated with patient care.>® Compared across other orthopedic sports
medicine procedures including rotator cuff repair, meniscal debridement, and labral
repair, ACLR has subjectively been ranked as the most painful.*

Despite the success and relative frequency of ACLR surgery, optimal and
widely accepted strategies and regimens for controlling perioperative pain are not
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well established.’ Since successful management of post-
operative pain is often correlated with improved patient
outcomes, developing an effective strategy to provide ade-
quate pain relief is of importance to orthopedic surgeons.’®
Regimens in postoperative pain management after ACLR
vary significantly and range from agents used either indi-
vidually or given in conjunction with other medications.
Common agents in current practice include narcotics, non-
steroidal anti-inflammatory agents (NSAIDs), and anes-
thetic agents such as lidocaine or bupivacaine that have
nerve blocking and regional anesthetic capabilities. Less
commonly used agents include ketamine, tranexamic acid
(TXA), sedatives, gabapentinoids, and corticosteroids.’
While historically, opiates and opioids were the gold
standard in postoperative pain control, complications asso-
ciated with prolonged narcotic use have shifted the para-
digm of pain management in orthopedic practice towards
a greater focus on optimizing multimodal pain control
regimens to reduce the role of narcotics.* '° The purpose
of this review is to consolidate current literature on various
agents involved in the management of postoperative pain
following ACLR, including the role of classically used
opiate and opioid medications, as well as to describe
other drugs currently utilized in practice either individu-
ally or in conjunction with other agents as part of
a multimodal regimen in pain management after ACLR.

Opiates and Opioids

Opiates and their synthetic analogs, opioids, were among
the most popular pain control modalities used in the acute
postoperative period for a variety of orthopedic proce-
dures. Medications in this class are thought to act on the
central nervous system as agonists of the Mu receptor.
While opioids were previously employed in greater fre-
quency as a main pain control measure after ACLR, their
associated addictiveness, abuse potential, withdrawal
symptoms upon discontinuation after prolonged use, and
other unpleasant side effects such as decreased bowel
motility have shifted the paradigm of pain management
in orthopedic surgery in recent years to a more multimodal
approach.” ! Additionally, other studies have implicated
the use of opioids in delaying hospital discharge after
ACLR likely leading to increased cost of care, and thus
emphasizing the need to incorporate non-narcotic mea-
sures in the postoperative period.'” Nonetheless, opiate
medications are still frequently employed as a measure to
treat breakthrough pain within the first week after ACLR
surgery, especially when patient pain is not successfully

managed through alternative means.'> The most com-
monly prescribed opioids after ACLR include oxycodone,
hydrocodone, tramadol, and less commonly, morphine.14
Various routes of administration for opioid medica-
tions in ACLR have been discussed in literature including
(1A), avy,
intrathecal.">™'” While opioids were originally thought to

oral, intra-articular intravenous and
predominantly exhibit a centrally acting mechanism of
analgesia, more recent studies with IA opioids have sug-
gested the existence of a peripherally acting mechanism as
well.'¢17 A

a randomized controlled trial (RCT) in patients under-

study by Brandsson et al conducted

going ACLR comparing IV and IA morphine.'® Upon
comparison, visual analog scale (VAS) pain scores were
noted to be equivalent between IA and IV morphine, with
no differences in terms of additional analgesic usage,
complications, or side effects between the two groups.
A different study compared use of intrathecal morphine,
IA morphine, TA levobupivacaine in patients undergoing
ACLR, measuring outcomes using numeric pain scales
from 1 to 5.7 While pain outcomes were similar in the
first 12 hours postoperatively, patients given a dose of
5 mg IA morphine and those given 75 mcg of intrathecal
morphine had significantly less pain 24 hours postopera-
tively than those given either purely IA levobupivacaine
or a combination of IA levobupivacaine and 2.5 mg of IA
morphine.'” A study by Karlsson et al compared use of A
morphine with TA bupivacaine in patients undergoing
ACLR.'® Patients given IA bupivacaine had lower pain
scores in the first 6 hours postoperatively, while those
given IA morphine had sustained pain relief, and signifi-
cantly lower than the bupivacaine group up to 48 hours
postoperatively. While studies have shown the effective-
ness of A opioid administration in pain management after
ACLR, opioids are now often administered IA in conjunc-
tion with a local anesthetic agent in an effort to provide
longer lasting pain relief, and concurrently reduce the total
dose of opioid medication need.'”?* Nonetheless, the
success of IA opioid medications in providing pain relief
in the acute postoperative period suggests a significant
peripherally acting analgesic property of opioids and pro-
vides sports medicine surgeons with alternatives to intra-
venous and oral opioid medications, although future
studies will need to explore whether opiates and opioids
given IA are less likely to cause reliance or other negative
effects

medications.

side commonly associated with narcotic
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Previous studies have attempted to quantify the degree
of pain and subsequent opioid requirement based on the
specific surgical technique employed in ACLR. Okoroha
et al compared patient pain and total opioid requirement
after either ACLR with a bone-patellar tendon-bone (BTB)
graft or hamstring tendon (HT) autograft.”® The authors
concluded that patients had increased acute postoperative
pain when receiving BTB grafts, which subsequently led
to higher incidences of breakthrough pain; however, inter-
estingly, patients in the BTB graft group did not require
a greater quantity of opioids than those receiving HT
graft.”> While studies like this are not intended to guide
clinical decision-making in terms of operative technique,
they can provide valuable insight on which groups of
patients undergoing ACLR are more likely to have
a greater severity of postoperative pain, and thereby
allow surgeons to better plan postoperative pain control
regimens.

Several studies have explored the risk factors involved
in prolonged use of opioids after ACLR surgery.'***2¢
A meta-analysis in 9474 US military personnel taking
opioid medications postoperatively after ACLR revealed
that 28% of the study population continued taking opioids
for longer than 90 days postoperatively and identified the
quantity and frequency of preoperative and perioperative
opioid prescriptions filled was the largest risk factor in
prolonged opioid use postoperatively.'* These results
were confirmed by multiple other studies that also noted
preoperative opioid usage as a major risk factor associated
with prolonged opioid use postoperatively.”* 2 Given the
risk of patient reliance, as well as the passage of regulatory
legislation limiting opioid prescriptions, the current para-
digm of pain management after ACLR has shifted in
recent years to a greater focus on multimodal modal regi-
mens for pain management, with new studies and trials
comparing different regimens of analgesic agents against
the former standard of narcotic agents, typically seeking to
quantify a regimen’s effectiveness in terms of reduction in

postoperative morphine consumption,®!?27-28

Local Anesthetic Agents

Local infiltration analgesia (LIA) either intra-articular or
periarticular is an effective form of anesthesia for many
orthopedic procedures. Most commonly, lidocaine, bupi-
vacaine, ketorolac and morphine are used. The use of
intra-articular local anesthesia has significantly decreased
postoperative pain and opioid consumption in patients who
undergo ACLR.?’ Many studies have also compared

femoral nerve block (FNB) to intra-articular local analge-
sic. Two studies comparing local infiltration analgesia
versus femoral nerve block in patients undergoing BTB
ACLR and HT graft ACRL both found no significant
difference in postoperative pain between the two cohorts.
Both studies concluded that intra-articular LIA with a local
anesthetic agent was sufficient for postoperative pain con-
trol if used in conjunction with a supplementary multi-
modal pain regimen.’*?' However, a meta-analysis by
Kirkham et al reviewed 11 studies with a total of 628
patients comparing FNB to intra-articular local
analgesic.>> Pain scores were found to be significantly
reduced in the FNB group compared to intra-articular
injection in the first two hours, 3 to 12 hours, and 13 to
24 hours postoperatively. The FNB group also had
increased duration of anesthesia, decreased pain scores,
and reduced consumption of IV morphine equivalents in
the late postoperative period (13 to 24 hours postopera-
tively) compared to the intra-articular local analgesic.**

Periarticular infiltrations with local anesthesia can pro-
vide a safe and effective form of postoperative pain
control.>** In a randomized control trial by Koh et al,
100 patients were randomized into 5 groups including 1)
control group with no injection, 2) intra-articular (IA)
ropivacaine group, 3) IA multimodal drug -cocktail
(MDC) 4) Periarticular (PA) injection of MDC and 5) TA
+ PA injection of MDC.> PA injections were distributed to
the periosteum around bone harvest sites, incision sites,
patellar tendon retinaculum, infrapatellar fat pad and to the
periosteum and fascia around the tibial tunnel. They found
significant pain reduction in the first postoperative night in
the PA MDC and IA + PA MDC, compared to the other
three cohorts (P<0.001). This study suggested that PA
injections may be more beneficial than IA injections for
perioperative pain control. Periarticular and intra-articular
LIA with local anesthesia are both effective at reducing
postoperative pain following ACLR and can serve a vital
role in multimodal pain control regimens.

Nerve Block Agents

Anterior cruciate ligament reconstruction (ACLR) is most
commonly performed in the ambulatory setting.” As such,
providing adequate pain control for timely discharge and
patient satisfaction is critical to optimizing patient care and
reducing unnecessary costs associated with delayed
discharge.®> Regional anesthesia using peripheral nerve
blocks (PNB) is increasingly implemented as perioperative
pain control for orthopedic surgery procedures. PNB can
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either be given as a single-dose injection perioperatively,
or catheter can be placed for continuous therapy for 3 to 5
days postoperatively. Benefits of PNB include decreased
intraoperative and postoperative opioid consumption,
improved postoperative pain control, and decreased fati-
gue and nausea that are associated with other oral forms of
pain control.**** Side effects of PNB are rare but include
small risk of nerve injury, prolonged residual motor block-
ade, increased risk of falls and long-lasting muscle
weakness.>”

Femoral nerve block (FNB) is a commonly performed
peripheral nerve block and has been considered the gold
standard for the last two decades for ACLR. Two rando-
mized control trials found a statistically significant
decrease in oral morphine equivalent consumption in the
first 24 hours postoperatively.®’** Williams et al evaluated
233 patients who underwent ACLR and were randomized
to a 7-day femoral nerve catheter with either 1) saline
bolus and saline infusion 2) levobupivacaine (0.25%)
bolus and saline infusion or 3) levobupivacaine (0.25%)
bolus with levobupivacaine infusion. From
postoperative day (POD) 1 through POD 4, the levobupi-
vacaine bolus with levobupivacaine infusion has signifi-
cantly lower numeric rating scale (NRS) compared to the
other two groups (P < 0.001). The saline bolus and saline
infusion group had significantly more oxycodone require-
ment at POD 2 and POD 3 (P=0.013 and P=0.056)."" In
a randomized control trial comparing single shock femoral
nerve blocks with 25 mL of 0.25% bupivacaine, 25 mL
0.5% bupivacaine versus a sham block after ACL repair
found that patients with either dosing of the bupivacaine
injection had better postoperative pain control compared to
the shame block. Bupivacaine 0.25% and 0.5% FNB pro-
vided 23.2 and 25.7 hours of analgesia, respectively.’”
However, when FNB is used with other modes of analge-
sia, FNB is not found to add additional pain control. In
a randomized control trial by Matava et al, patient who
underwent ACLR received either FNB or placebo with
saline infusion. Intra-operatively, each patient received an
intra-articular bupivacaine injection and IV ketorolac.
They found no significant difference between postopera-
tive pain scores, perioperative opioid consumption, time to
discharge or patient satisfaction.

Other types of PNB commonly include sciatic or
adductor canal PNB. More recently in the literature,
there has been concern over the risk of prolonged motor
weakness of the quadriceps muscles after femoral nerve
block.***! studies have

Several shown quadricep

weakness after FNB which can result in delayed mobiliza-
tion, increased recovery times or even higher risk of re-
injury.*** Due to those concerns, adductor canal blocks
(ACB) have more recently been used as an alternative due
to the decreased risk of weakness to the quadriceps. An
ACB is deposited to the middle third of the thigh to target
the saphenous nerve, which is mostly a sensory nerve, and
therefore can provide pain relief without causing muscle
weakness. In a systematic review, Smith et al evaluated 5
randomized control trials with a total of 441 patients who
underwent ACLR, 221 patients who received FNB and
221 patients who received ACB.** Three studies reported
greater analgesic use in the first 24 hours postoperatively
in patients who received ABC vs FNB,**¢ however, only
one paper found statistical significance.** All but one
study reported no difference in postoperative pain scores,
and one reported significantly greater VAS scores in the
ACB group compared to FBC.** All studies evaluated
quadricep muscle function after block and found decreased
strength in the FBC versus ACB group. One study
reported postoperative outcomes at 24 hours, 2 weeks, 4
weeks, and 6 months postoperatively in 90 patients who
underweight ACLR with patellar tendon autograft with
either ACB or FNB.** They reported no difference
between subjective pain or morphine equivalent consump-
tion. Quadriceps electromyography deficits were higher in
FBC cohort at both 24 hours (P < 0.001) and 2 weeks (P <
0.001). At 4 weeks postoperatively, more patients in the
ACB met full ambulation criteria. ACB is an alternative to
FNB that provides similar postoperative pain control and
avoids weakness to the quadriceps.

Non-Steroidal Anti-Inflammatory
Drugs (NSAIDs)

Non-steroidal anti-inflammatory drugs (NSAIDs) are rou-
tinely used as an analgesic agent in orthopaedic care and
regularly utilized in multimodal postoperative pain man-
agement protocols.**”** Numerous studies have investi-
gated its efficacy as a postoperative analgesic and
demonstrated it as an effective and safe method of
treatment.*”**>! Commonly used NSAIDs include diclo-
fenac, ketorolac, celecoxib, and ibuprofen.52 In
a systematic review of randomized control trials studying
pain management following outpatient ACLR, Secrist et al
found that ketorolac and ibuprofen were both effective in
minimizing postoperative pain and reducing opioid con-

sumption among patients.’”> Onda et al conducted
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a randomized, parallel-group trial comparing the effects of
treatment with celecoxib, loxoprofen, and acetaminophen
on postoperative acute pain after arthroscopic knee surgery
and found that celecoxib and loxoprofen treatments were
superior to acetaminophen in pain-relief.’* In a triple-
blinded randomized control trial, Mardani-Kivi et al
found that the use of celecoxib as a pre-emptive analgesia
after ACLR reduced pain intensity and opioid consump-
tion in the celecoxib group at 6 and 24 h post operation (P
< 0.0001).% Furthermore, NSAIDs are associated with
less side effects such as nausea and vomiting and
improved tolerance among patients when compared to
other commonly used postoperative pain
medications.****® Past studies have also described how
the combination of NSAIDs with other treatment modal-
ities often yields superior results in pain control in the
immediate postoperative period.*>>' Therefore, the com-
bination of NSAIDs with other treatment modalities
should be considered as a viable and effective postopera-
tive pain management.

Past studies have suggested that the use of NSAIDs
may have adverse effects on recovery and healing
follow orthopaedic procedures.’’ ®' Furthermore, stu-
dies have revealed that celecoxib specifically can
negatively affect tendon-to-bone healing follow rotator
cuff surgery, causing some hesitancy in its use as
a postoperative pain medication.’”** A randomized
control trial investigating whether selective COX-2
inhibitors, such as celecoxib, impact healing after
arthroscopic rotator cuff repair found that retear rate
in the celecoxib group (11/30 [37%]) was significantly
higher than those in the ibuprofen (2/27 [7%]) and
tramadol (1/25 [4%]) groups (P = 0.009).°° However,
other studies have observed no negative effect with the
use of NSAIDs and selective COX-2 inhibitors on soft
tissue and tendon healing.®>®® Studies investigating
the use of NSAIDs in ACL, shoulder/labrum, and
meniscus repair also found no differences in healing
with  the of NSAIDs 62764
Consequently, further studies are needed to investigate
the effect of NSAID use on bone and tendon healing
and to further characterize the mechanism behind any

use postoperatively.

potential adverse effects. Although a negative effect of
selective COX-2 inhibitors has been demonstrated fol-
lowing rotator cuff repair, the literature suggests that
the use of NSAIDs is a safe and viable option follow-
ing ACLR.

Ketamine

The incorporation of ketamine into multimodal pain man-
agement following anterior cruciate ligament reconstruction
has been relatively understudied. Ketamine is drug derived
from phencyclidine and is thought to exhibit antagonistic
action on N-methyl-D-aspartate (NMDA) receptors.®> Zhu
et al’s prospective, randomized trial evaluated the analgesic
effect of mixing ketamine with ropivacaine in an ultrasound
guided, combined femoral and sciatic nerve block
(CFSNB). Patients were randomly assigned to 3 groups,
either receiving a combination of 40-mg ketamine and
40 mL of 0.375% ropivacaine perineurally (RNK), 40 mL
of 0.375% ropivacaine and IV ketamine 40 mg (RIK), or
40 mL of 0.375% ropivacaine (R). Numerical rating scale
pain scores were significantly lower for the RNK group
compared to RIK group and R group at 20 and 24 hours
postoperatively (p=0.001).°° Additionally, group RNK
exhibited a longer time to first analgesic request (p=0.014)
in comparison to the two other groups, suggesting that
perineural ketamine enhances the antinociceptive effect of
CFSNB.® No significant difference in pain scores or dura-
tion to first analgesic request was observed in group RIK
and group R.%

Additional studies on the use of ketamine in ACLR
pain management have produced mixed results. One ran-
domized controlled trial (RCT) sought to assess the
analgesic effect of intraoperative IV ketamine against
a saline solution control. Though no differences were
observed in postoperative VAS pain scores, Menigaux
et al found a significantly lower amount of cumulative
morphine consumption in the first 48 hours postopera-
tively in the ketamine groups versus the control.®’
However, these results conflicted with two other RCTs,
which found that intraoperative ketamine infusion did not
potentiate the analgesic effects of 0.1% ropivacaine or
reduce post-surgical morphine consumption and VAS

pain scores in comparison to controls.®®’

Tranexamic Acid (TXA)

Tranexamic acid (TXA) has shown promise reducing the
severity of pain and incidence of hemarthrosis in the early
postoperative period after ACLR. A synthetic, antifibrino-
lytic derivative of lysine, TXA blocks the lysine-binding
site of plasminogen, competitively inhibiting fibrinolysis,
and stabilizing clot formation.”® While various dosing regi-
mens for IV TXA exist in current practice, recent studies
have reported that desired hemostatic and analgesic effects
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are achieved using both 10 and 15mg/kg doses.”'* Both
IA and IV administration have been shown to significantly
decrease pain and knee joint effusion volume all without

of thromboembolic events.”'

increasing the risk
Additionally, IA and IV administration are comparable in
terms of efficacy with similar VAS scores at 1 week and 2
weeks postoperatively.”*

Hemarthrosis is one of the major complications follow-
ing ACLR, estimated to occur in 3—10% of cases.”> Given
its hemostatic properties, TXA appears to be a viable
solution for reducing the risk of hemarthrosis, thereby
indirectly preventing a patient from experiencing pain
associated with hemarthrosis formation.”” Given the rela-
tive safety and effectiveness of TXA in preventing hemar-
throsis, its addition to a multimodal pain regimen has the
potential of lowering a patient’s pain demand and thereby

reduce the need for supplemental narcotic medications.

Sedatives, Gabapentinoids,

Corticosteroids
Although employed less frequently in clinical practice,
sedatives, gabapentin, and corticosteroids have been
explored as alternative means of pain management in
ACLR. Sedatives described in the management of post-
operative pain after ACLR, are typically of the non-
benzodiazepine class including agents such as zolpidem
that
aminobutyric acid (GABA) receptors

increase the activity of inhibitory gamma-

centrally, and

o2-adrenergic agonistic agents such as
dexmedetomidine.”®’® Patients receiving 10 mg of zolpi-
dem nightly for the first week postoperatively after ACLR
have been shown to have a 28% reduction in opioid
consumption.”” Similarly, a study explored the use of IA
dexmedetomidine when used in conjunction with levobu-
pivacaine, versus IA levobupivacaine alone and concluded
that those treated with a combination of dexmedetomidine
and levobupivacaine had significantly lower opiate con-
sumption, VAS pain scores, and required less analgesics
overall in the postoperative period.”®

Gabapentin and pregabalin have been utilized in med-
icine as both anticonvulsant and analgesic agents, espe-
cially employed in cases where pain is thought to be
neuropathic in origin and are thought to exhibit their effect

channels.”®%°

through modulation of wvarious ion
Gabapentin administered preoperatively has been studied
as potential agent in multimodal pain management after

ACLR; however, studies have been mixed regarding its

potential to decrease pain scores and postoperative opioid
consumption.®'*? Similar RCTs have been conducted with
the use of 150 mg of preoperative and postoperative preg-
abalin and have demonstrated reduced subjective pain
scores and postoperative opioid consumption.®>5*
However, these results were in conflict with another RCT
involving the use of preoperative and postoperative prega-
balin in ACLR that indicated the drug no better than
placebo in regard to reducing postoperative pain and
opioid consumption.®> That said, it is important to note
that patients in this study were only given 75 mg of
pregabalin both before and after surgery, thus possibly
indicating that the dose may not have been sufficient to
observe a benefit in terms of patient outcomes.®® Larger
RCTs, likely with different dosing regimens, are needed to
better elucidate the role of gabapentin and pregabalin in
multimodal pain management after ACLR.

Given the risk of immune suppression and other side
effects, the role of corticosteroids as a pain control mod-
ality is relatively limited in orthopedic surgery. Use of
NSAIDs in conjunction with 8 mg of IV dexamethasone
postoperatively after ACLR has been shown to be superior
in reducing pain than NSAIDs alone.*” Furthermore, the
addition of 1-4 mg of dexamethasone to the solution of
bupivacaine when performing a sub-sartorial saphenous
nerve block (SSNB) has been shown to potentially
increase the duration of the nerve block by up to 13

hours.®¢

Multimodal Pain Management
Regimens in ACLR

With the decreased utilization of narcotic class medica-
tions and a shift in the paradigm of pain to a multimodal
approach, multiple combinations and regiments of analge-
sic agents have been developed and trialed, with various
regimens already covered in this review. A relatively
recent multicenter study compared multiple non-narcotic
agents and approaches in pain management after ACLR in
terms of subjective pain measured through a VAS, opioid
consumption, rates of delayed discharge, and
complications.'? The analgesic procedures included were
continuous and single dose femoral nerve blockades, and
either periarticular or intra-articular LIA analgesia; all
procedures were done with an unspecified locally acting
anesthesia agents.'? Additionally, use of NSAIDS and IV
corticosteroids was also compared. Patients receiving

NSAIDs were less likely to have a delay in discharge,
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and use of dexamethasone was associated with both
decreased opioid consumption and fewer side effects
from nerve block agents.'? All techniques involving local
anesthetic agents had comparable results in terms of post-
operative pain control. The authors of the study recom-
induction
infiltration
anesthesia or saphenous nerve blockades, and NSAIDs

mended use of dexamethasone during

preoperatively, either periarticular local
for optimal management of pain after ACLR.'? A similar
study by Moutzouros et al evaluated a multimodal regimen
in various orthopedic sports surgical procedures including
ACLR.* The pain regimen consisted of a combination of
oral preoperative celecoxib, acetaminophen, gabapentin,
tramadol, and dexamethasone, as well as a femoral nerve
block. This was followed by intraoperative LIA with
ropivacaine.* Postoperatively, the authors utilized ketoro-
lac, diazepam, gabapentin, and acetaminophen in the early
(1-5 followed by

a combination of diazepam, acetaminophen, and meloxi-

postoperative  period days)
cam in the later postoperative period (6—14 days).4 Of the
patients receiving ACLR while on this regimen, over
a third (38.8%) did not require any additional opioids
postoperatively for breakthrough pain while on this

regimen.

Conclusion

The optimal management of postoperative pain after
ACLR continues to remain a controversial topic with no
widely accepted approach. In recent years, the paradigm
of pain control has shifted from prescribing exclusively
opiates and opioid medications to other agents and tech-
niques including nerve blocks, intra-articular and periarti-
cular injections of local anesthetic agents, NSAIDs, and
less commonly ketamine, TXA, sedatives, gabapentin,
and corticosteroids. More often, these agents are now
used in combination and synergy with one another as
part of a multimodal approach to pain management in
ACLR, to provide synergy and thereby reduce postopera-
tive pain, opioid consumption, and the incidence of
delayed hospital discharge. While no single regimen is
widely accepted or proven to be superior, future larger
randomized controlled trials can directly compare the
relative effectiveness across protocols to better guide sur-
geons in clinical decision-making with regard to ACLR
pain management.
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