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Objective: Postoperative pain relief for total knee arthroplasty is an important concern for clinicians who
seek to decrease pain, side effects associated with narcotics, increase mobility, and decrease hospital
length of stay for total knee arthroplasty (TKA) patients. In today's day in age where patients and cli-
nicians are looking to decrease length of stay and desire to take total knee replacement to the ambulatory
surgery setting, appropriate and safe analgesia is paramount. The purpose of this study was to evaluate
the analgesic efficacy of implementing a single shot adductor canal block (ACB) protocol in patients
undergoing primary TKA by a single surgeon already using a multimodal analgesia protocol at a high
volume community hospital.
Methods: 75 patients who received a single shot ACB were compared to 75 patients that did not receive
an ACB with respect to post-operative NRS pain scores and narcotic consumption.
Results: After addition of an ACB there was a 90% reduction in NRS pain scores in the PACU and a 38%
reduction at 12 and 24-h post-operatively which were all statistically significant. Total post-operative
morphine milligram equivalent (MME) decreased by 51%, after addition of an ACB, which was also
statistically significant.
Conclusion: The administration of an ACB as an adjunct to a multimodal pain protocol for primary TKA
patients is effective at minimizing post-operative pain and narcotic consumption, and plays a critical role
in facilitating fast track and same day discharge in our practice.

© 2019 Delhi Orthopedic Association. All rights reserved.
1. Introduction

Osteoarthritis is estimated to affect one in four adults by 2040,
and the predicted amount of total knee arthroplasty surgeries is set
to increase to >3 million by 2030.1 Historically, post-operative pain
relief following total knee arthroplasty is a challenge for the pa-
tient, surgeon, and the anesthesia provider and remains a
contemporary concern.2 Optimal pain management is a national
focus for the Joint Commission. The amount of postoperative pain
following a TKA is the main determinant of early rehabilitation and
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recovery.3 Sub-optimal levels of postoperative pain are associated
with an increased length of stay, decreased patient satisfaction, and
decreased mobility.4

Health care institutions are focusing their attention on fast-track
discharge programs to decrease patients’ length of stay, decrease
cost, and improve patient outcomes and satisfaction.5 These
multimodal protocols incorporate the use of improved surgical
techniques, intraoperative anesthetic infiltration, as well as nerve
blocks and amultimodal pharmacological approach to address pain
post-operatively.6,7 These approaches have gained popularity
recently in order to transition TKA to the ambulatory setting to
improve patient satisfaction and outcomes.With the current opioid
epidemic occurring in the United States, these practices also aim to
decrease the amount of narcotic consumption post-operatively and
have the potential to decrease subsequent issues with narcotic
abuse.

Multiple studies have shown the administration of an adductor
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Table 1
Descriptive data.

ACB No ACB

N 75 75
Age, mean±SD 67.6± 7.8 67.2± 7.5
Age, N (%)
Age group 1: 40< age� 50 2 (2.7) 2 (2.7)
Age group 2: 50< age� 60 14 (18.7) 12 (16.0)
Age group 3: 60< age� 70 31 (41.3) 34 (45.3)
Age group 4: 70< age� 80 28 (37.3) 27 (36.0)

Sex, N (%)
Male 38 (50.7) 38 (50.7)
Female 37 (49.3) 37 (49.3)

ASA, N (%)
1 0 (0.0) 0 (0.0)
2 10 (13.3) 18 (24.0)
3 65 (86.7) 57 (76.0)
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canal block (ACB) can assist in postoperative pain management and
early ambulation.3,8e11 The adductor canal block is a sensory block
that spares motor fibers; as the saphenous nerve and part of the
obturator nerve are blocked with local anesthetic as they travel
through the adductor canal of the thigh.12 Koh et al. reported that
the ACB provides comparable analgesia but facilitates earlier
ambulation than the femoral nerve block, supporting the use of the
ACB in a total joint protocol.13 Recent randomized controlled trails
have called ACBs into question showing ACBs to be less effective for
pain when given alone and equivocal when used in combination
with peri-articular injection (PAI) compared to PAI alone.14 Ma et al.
in their meta-analysis showed similar findings in regard to pain but
had greater walking distances with ACBþ PAI group.15 The purpose
of our study was to determine if the addition of an ACB in
conjunctionwith spinal anesthesia, a peri-articular infiltration, and
a post-operative multimodal analgesia protocol would produce an
improvement in post-operative pain and narcotic consumption.We
hypothesize that implementing an ACB in this setting would
decrease post-operative pain and narcotic consumption.

2. Methods and materials

The study group consisted of patients with symptomatic knee
osteoarthritis presenting for definitive treatment with elective total
knee arthroplasty. IRB approval was obtained and a total of 150
subjects between 2016 and 2017 from a single institution were
enrolled in the study. A retrospective review of 75 gender-matched
controls were randomly selected from the time period immediately
prior to ACB protocol initiation. After initiation of the ACB protocol,
a 3-month gap in time was provided as a learning period for the
anesthesia team in administering the adductor canal block under
ultrasound guidance. After this learning curve period, all patients at
our institution received a single shot ACB.

The first 75 consecutive patients receiving an ACBwere included
in the treatment group. Inclusion criteria were male or female
patients, patient age of 40e80, ASA Class II-III, and spinal anes-
thesia for the TKA procedure. Exclusion criteria included total knee
arthroplasty revision surgery, prior knee surgery, ASA class> III,
contraindication to spinal or regional anesthesia, and narcotic al-
lergies specifically to tramadol, morphine, dilaudid, or roxicodone.

All TKAs were performed by a single, high volume, arthroplasty
fellowship trained surgeon via mid-vastus approach. Prior to the
start of the procedure in the pre-operative area, patients received
celecoxib 200mg oral, oxycodone 10mg oral, and acetaminophen
1000mg oral. All patients in the study received spinal anesthesia
consisting of 1.8mL 0.75% hyperbaric bupivacaine via 25 g spinal
needle. A single shot ACB of 20mL 0.5% ropivacaine via 21 g, 4-inch
needle was administered to those in the ACB group pre-operatively.
During the procedure and prior to closure, a peri-articular pain
cocktail was administered consisting of 30mL 0.5% bupivacaine,
toradol 60mg, and 20mL 0.9% normal saline. Following the pro-
cedure, a post-operative multimodal pain protocol was utilized;
patients were ordered standing doses of acetaminophen 500mg
every 6 h and toradol either 30mg or 15mg every 6 h for 3 doses or
held depending on renal function. Patients had roxicodone 5mg
oral every 4 h, tramadol 50mg oral every 4 h, and dilaudid 0.5mg
intravenous for breakthrough pain ordered on an as needed basis.
All patients received a physical therapy session with a licensed
physical therapist day of surgery and twice daily each day they
stayed inpatient post-operatively with the majority of patients
discharged by the afternoon on post-operative day number 1, fol-
lowed by 6 weeks of outpatient physical therapy 3 times per week.

A retrospective chart review of prospectively collected data
utilizing the electronic health-care record (EHR) was performed for
patients whomet the inclusion criteria. Specific data collected from
the chart consisted of pain scores and narcotic use at three different
time intervals: immediately in the PACU, 12 h post-operatively, and
24 h post-operatively as well as demographic data including age,
sex, and ASA classification. The NRS pain scale was utilized to
evaluate pain and was collected at each time point by the nursing
staff. The NRS is a numerical scale that has been proven to be valid
and reliable in assessing pain using a 0e10 point system, 0¼ no
pain and 10¼ the worst pain.16 Narcotic requirements were
measured by converting the 24-h narcotic consumption into a
standardized morphine milligram equivalent (MME).1 Microsoft
Excel statistical functions were used to calculate demographic data
means and standard deviations and to perform independent two-
sample t-tests to compare mean pain scores at the three different
time intervals as well as the 24-h mean narcotic consumption after
it was converted into the morphine milligram equivalents. A p-
value of <0.05 was considered statistically significant.
3. Results

Table 1 summarizes the demographic information for patients
in the ACB and no ACB groups.

Mean pain scores measured and recorded at three different time
intervals were determined and were compared between both
groups. All three time intervals demonstrated significance in pain
reduction between groups from 2.5 to 0.25 immediately in PACU
(p ¼< 0.01), 5.36 to 3.28 at 12 h post-operatively (p ¼< 0.01), and
4.77 to 2.93 at 24-h post-operatively (p ¼< 0.01) (see Fig. 1).

Narcotic requirements were extrapolated from the electronic
chart mirroring the same time intervals. The mean 24-h MME was
compared between the two groups (Fig. 2) and demonstrated a
significant reduction of overall narcotic use from 52.56mg to
25.39mg (p ¼ <0.01).
4. Discussion

This study demonstrates that ACB administration in addition to
spinal anesthesia, a peri-articular infiltration, and a post-operative
multimodal analgesia protocol can significantly decrease post-
operative pain and minimize narcotic consumption for TKA pa-
tients. This is evidenced by a 90% reduction in pain scores in the
PACU, a 38% reduction of the pain scores at 12 and 24-h post-
operatively, and a 51% decrease in the MME in patients receiving
an ACB versus those who did not.

There is a constant effort in the medical and orthopaedic com-
munity to reduce overall opioid consumption. The results of this
study are consistent with other publications that the imple-
mentation of an ACB protocol in conjunction with multimodal pain



Fig. 1. Average pain scores.

Fig. 2. 24-Hour mean MME
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control practices and peri-articular injection in TKA patients can
significantly decrease post-operative pain throughout a 24-h
period and minimize the narcotic requirement after sur-
gery.2,4,8e10,17 This decrease in narcotic consumption has the po-
tential to decrease narcotic abuse in this subset of patients. Jenstrup
et al. noticed a similar decrease in morphine requirement of 40± 21
vs. 56 ± 26mg (p¼ 0.006) with use of a ropivicaine ACB.9 However,
our study differs in that of Grosso et al. in that we showed that even
when using a peri-articular injection and a multimodal pharma-
cological protocol the inclusion of an ACB demonstrated a signifi-
cant improvement in post-operative pain and narcotic
requirements.18 Furthermore, the findings could be extrapolated to
support the findings of other studies that ACB enhances recovery
and helps to promote rapid discharge in TKA.19 This clinical practice
can aid in minimizing post-operative pain, narcotic requirements
and has potential implications in making same-day discharge TKA
possible from a pain control perspective. In our practice same day
discharge is becoming the norm, which was not possible prior to
ACB protocol initiation due to inadequate pain control.

This study does carry the limitations inherent of a retrospective
review. However, once the ACB protocol was initiated at our insti-
tution and the learning curve for the ACB by anesthesia was
accounted for, all consecutive primary TKAs from that point on
received an ACB andwere included in the treatment group. In other
words, a single surgeon performed all cases before and after addi-
tion of the ACB protocol and there were no changes in surgical
technique or perioperative management other than the addition of
the ACB. Although we recognize there was likely a learning curve
within the anesthesia department to technically master the block
under ultrasound, we adjusted for this limitation by allowing a 3-
month learning curve period before patients were enrolled in the
treatment arm of the study. Moreover, issues with the learning
curve of administering the block, if anything, would reduce the
magnitude of effect we noted in decreasing narcotic consumption
and pain scores. Future areas of research include effect of ACB on
early discharge and its effect on patient outcomes, function, and
satisfaction.

5. Conclusion

Efforts aimed to decrease pain and overall opioid requirements
will enhance fast track discharging of patients and act as a valuable
tool when transitioning to ambulatory TKA. The compelling find-
ings of this study demonstrate the effectiveness of addition of an
adductor canal block and its ability to decrease post-operative pain
scores and limit narcotic requirements following a TKA in patients
receiving a peri-articular injection and a multimodal pain protocol.
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