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Abstract

Background: In the recent years, the methods for pain control after total knee arthroplasty (TKA) have
been extensively studied. Improvements in pain control, rapid functional recovery, decrease in period of
the hospital stay following total knee arthroplasty is because of the widespread use of regional anesthesia
in practice.

Aim of the study: To compare the efficacy of adductor canal blocks (ACB) and periarticular anesthetic
injections (PAI) with bupivacaine in total knee arthroplasty.

Methods and Materials: Ninenty patients undergoing primary total knee arthroplasty under spinal
anesthesia were randomized to 1 of 3 groups: ACB alone (15 mL of 0.5% bupivacaine), PAI alone (50
mL of 0.25% bupivacaine with epinephrine) and ACB + PAI. The primary outcome in this study was the
visual analog scale (VAS) pain score in the immediate postoperative period. Secondary outcomes
included postoperative opioid use, activity level during physiotheraphy, length of hospital stay and range
of motion.

Results: The mean VAS pain score was significantly higher after use of ACB alone, compared with the
score after use of ACB1PAI, on postoperative day 1 and POD3. Total opioid consumption through POD3
was significantly higher when ACB alone had been used compared with PAI alone and ACB + PAL.
Opioid consumption in the ACB-alone group was significantly higher than that in the ACB + PAI group
on POD2 and POD 3 and significantly higher than that in the PAI alone group on POD2. There was no
significant difference in opioid consumption between the patients treated with PAI alone and those who
received ACB + PAI. The activity level during physiotherapy on POD 0 was significantly lower after use
of ACB alone than after use of PAI alone or ACB + PAI.

Conclusion: There is significantly higher pain scores after total knee arthroplasty done with an ACB and
without PAI, suggesting that ACB alone is inferior for perioperative pain control. There were no
significant differences between ACB alone, PAI alone and ACB + PAI with regard to other parameters
measured.
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Introduction

Total knee arthroplasty (TKA) is an effective and satisfactory surgery to treat end-stage knee
arthritis M. However, patients following TKA usually suffer a lot from undesirable pain [,
Femoral nerve blocks have been shown to reduce opioid consumption and decrease
postoperative pain scores, but it may weaken the quadriceps strength. Adductor canal block
(ACB) is a newly developing analgesic protocol with fast functional recovery and good pain
control. The advantage of ACB is sensory block for pain control while minimizing motor
blockade to the quadriceps/extensor mechanism than greater motor block is typically seen with
proximal femoral nerve blocks. Also many surgeons prefer to give periarticular injections with
bupivacaine, the advantage being sensory nerve block that is similar to ACB without the risks
of quadriceps weakness, falls, and neurologic dysfunction. Several recent randomized
controlled trials (RCT) found that patients with ACB could suffer less pain at rest or during
knee flexion, and were at decreased risk of compromising quadriceps strength and consumed
less opioid painkiller after operation. Choosing a safe and effective analgesia is necessary to
accelerate patients’ recovery after the surgery. Therefore, in the present study, we are aimed at
determining whether ACB alone or PAI alone or ACB + PAI makes a better performance for
post-operative pain control and functional recovery for patients after TKA.
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Methods and Materials

It is a randomised prospective study. Study was conducted
between May 2017 to April 2019. Patients with primary
osteoarthritis of knee with an age group of 60 to 75 years
managed by total knee arthroplasty were included in this
study. Exclusion criteria were contraindications to spinal
anesthesia, contraindications to a regional nerve block (such
as an ipsilateral peripheral nerve issue), and an allergy to
bupivacaine. In the preoperative area patients were
randomized to 1 of 3 groups: ACB alone (30 patients), PAI
alone (30 patients), and ACB + PAI (30 patients). For patients
in the ACB-alone and ACB + PAI groups, an ACB was
performed in the preoperative block area by the regional
anesthesia team prior to surgery. The ACB was performed
under ultrasound guidance at the mid-level of the thigh (at the
midpoint between the anterior superior iliac spine and the
superior pole of the patella) using 15 mL of 0.5%
bupivacaine. For patients in the PAl-alone and ACB + PAI
groups, the PAIls were performed intraoperatively, by the
attending orthopaedic surgeon, with 50 mL of 0.25%
bupivacaine. The combined dose of bupivacaine in the ACB +
PAI group was below the maximum dose threshold of 2
mg/kg for all patients. A standard PAI protocol was followed.
Prior to prosthetic implantation, 20 mL was injected through
the posterior aspect of the capsule immediately adjacent to the
femur and through the posterior-medial aspect of the inferior
part of the capsule using a 20-gauge spinal needle. After
prosthetic implantation, 30 mL was injected into the tissues
around the medial collateral ligament (MCL), lateral collateral
ligament (LCL), and medial meniscal border, medial aspect of
the capsule, lateral aspect of the capsule, quadriceps tendon,
prepatellar tissues, and subcutaneous tissues.

The primary outcome was analysed by visual analog scale
(VAS) pain scores in the immediate postoperative period till
POD 3. VAS scores were recorded by orthopaedic resident,
blinded to treatment group, every 6 hours throughout the
hospital stay. VAS scores on each postoperative day were
averaged and the daily averages were used for analysis.
Secondary outcomes included length of hospital stay, activity
level during physiotherapy and range of movements of knee.
Length of hospital stay was calculated by measuring the time
from the completion of surgery till discharge of the patient.

Results
Table 1: Showing Patient demography.
ACB (n = 30) [PAI (n = 30JACB + PCI (n = 30)
Age 66 68 66
Female sex (%) 70 66 68

Body mass index
(kg/m?) 29.2 29.8 30.2

Operative time (min) 110 100 120
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1) VAS Pain Scores

Patients who received ACB alone had significantly higher
VAS pain scores compared with those who received ACB +
PAI, on POD 1, at which time the mean scores were 4.2 (95%
confidence interval [CI]) versus 3.6 (95% CI), and on POD 3
(mean scores, 4.6 [95% CI ] versus 4.2 [95% CI ]). There
were no significant differences in VAS scores between the
PAl-alone and ACB + PAI groups or between the ACB-alone
and PAl-alone groups from POD 0 till POD3 (Table 2).

Table 2: Showing mean VAS score.

ACB PAI ACB + PAI
POD 0 3.8 3.2 3.0
POD1 4.2 4.0 3.6
POD 2 4.3 4.2 3.9
POD 3 4.6 4.5 4.2

2) Length of hospital Stay
There was no significant difference in the length of hospital
stay among the treatment groups.

Table 3: Showing mean discharge in days of each group.

ACB | PAI ACB + PAI
Mean discharge (days) 12 14 12

3) Activity Level During Physiotherapy-

The activity level during physical therapy on POD 0 was
significantly lower in the ACB-alone group (28 + 30 steps)
than in the PAI-alone (44 + 22 steps) and ACB + PAI (50
40 steps) groups, but there was no significant difference
between the PAl-alone and ACB + PAI groups on POD 0.
There were no significant differences among groups with
regard to activity level during physiotherapy at the later time
points (POD 1 to POD 3).

Table 4: Showing Activity Level During Physiotherapy in each

group.

ACB PAI ACB + PAI
POD 0 28 +/- 30 44 +/- 22 50 +/- 40
POD 1 34 +/-10 45 +/- 20 54 +/- 14
POD 2 45 +/- 12 48 +/- 18 56 +/- 10
POD 3 52 +/- 16 54 +/- 26 60 +/- 34

4) Knee Range of Movements -

There was no significant difference in the knee range of
movements at 1% week & 3rd week postoperatively between
ACB-alone (90 + 15), ACB + PAI (100 + 15) groups and
PAl-alone (85 + 10) & ACB-alone (100 % 25), ACB + PAI
(110 £ 10) groups and PAI-alone (95 + 30) respectively.

Table 5: Showing Knee Range of Movements in each group.

The results was analysed by using following parameters as
follows,

ACB PAI ACB + PAI
1st week 90 +/- 15 85 +/-10 100 +/- 15
39 week 100 +/- 25 95 +/-30 110 +/- 10

Fig 1: Showing Adductor canal block.
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Fig 2: Showing Periarticular Bupivacaine injection.

Discussion

Improved perioperative pain control following total knee
arthroplasty can lead to higher patient satisfaction and more
rapid functional recovery. PAI and ACB are both used for
pain control in total knee arthroplasty, although their relative
efficacy is still in a debate. This randomized controlled trial
demonstrated significantly higher pain scores when patients
underwent a total knee arthroplasty with ACB but without
PAI. We found that there is good pain control after use of
ACB + PAI compared with that after use of ACB alone.
There were significant differences in our primary outcome
measure of VAS scores and in some of our secondary
measures like activity level during physiotherapy, knee range
of movements, days of hospital stay. There was no significant
difference in the length of hospital stay among the treatment
groups. Also, there were no significant differences among
groups with regard to activity level during physiotherapy at
the later time points (POD 1 to POD 3) and in knee range of
movements.

Conclusion

There is significantly higher pain scores after total knee
arthroplasty done with an ACB and without PAI, suggesting
that ACB alone is inferior for perioperative pain control.
There were no significant differences between ACB alone,
PAI alone and ACB + PAI with regard to other parameters
measured. More prospective randomized controlled studies
comparing ACB alone, PAI alone or ACB + PAI are required
to arrive at a definitive conclusion.

References

1. Yang Z, Liu H, Xie X, Kang P et al. The influence of
diabetes mellitus on the post-operative outcome of
elective primary total knee replacement: A systematic
review and meta-analysis. Bone Joint J 2014;96:1637-
1643.

2. Xie X, Pei F, Huang Z, Tan Z, Yang Z, Kang P. Does
patellar denervation reduce post-operative anterior knee
pain after total knee arthroplasty? Knee Surg Sports
Traumatol Arthrosc 2015;23:1808-1815.

3. Paul JE, Arya A, Hurlburt L, Cheng J, Thabane L, Tidy
A. Femoral nerve block improves analgesia outcomes
after total knee arthroplasty: a meta-analysis of
randomized controlled trials. Anesthesiology
2010;113(5):1144-62.

4. Li D, Yang Z, Xie X, Zhao J, Kang P. Adductor canal
block provides better performance after total knee
arthroplasty compared with femoral nerve block: a
systematic review and meta-analysis. International

10.

11.

12.

13.

14.

15.

~751~

www.orthopaper.com

Orthopaedics 2015;40(5):925-933.

Grosso MJ, Murtaugh T, Lakra A, Brown AR, Maniker
RB, Cooper HJ et al. Adductor Canal Block Compared
with Periarticular Bupivacaine Injection for Total Knee
Arthroplasty. The Journal of Bone and Joint Surgery
2018;100(13):1141-1146.

Schroer WC, Diesfeld PG, LeMarr AR, Morton DJ,
Reedy ME. Does extendedrelease liposomal bupivacaine
better control pain than bupivacaine after total knee
arthroplasty (TKA)? A prospective, randomized clinical
trial. J Arthroplasty 2015;30(9):64-7.

Moucha CS, Weiser MC, Levin EJ. Current strategies in
anesthesia and analgesia for total knee arthroplasty. J Am
Acad Orthop Surg 2016;24(2):60-73.

Jeng CL, Torrillo TM, Rosenblatt MA. Complications of
peripheral nerve blocks. Br J Anaesth 2010;105(Suppl
1):i97-107.

Perlas A, Kirkham KR, Billing R, Tse C, Brull R, Gandhi
R et al. The impact of analgesic modality on early
ambulation following total knee arthroplasty. Reg Anesth
Pain Med 2013;38(4):334-9.

Kurosaka K, Tsukada S, Seino D, Morooka T, Nakayama
H, Yoshiya S. Local infiltration analgesia versus
continuous femoral nerve block in pain relief after total
knee arthroplasty: a randomized controlled trial. J
Arthroplasty 2016;31(4):913-7.

Milani P, Castelli P, Sola M, Invernizzi M, Massazza G,
Cisari C. Multimodal analgesia in total knee arthroplasty:
a randomized, double-blind, controlled trial on additional
efficacy of periarticular anesthesia. J Arthroplasty
2015;30(11):2038-42

Gwam CU, Mistry JB, Khlopas A, Chughtai M, Thomas
M, Mont MA et al. Does addition of multimodal
periarticular analgesia to adductor canal block improve
lengths of stay, pain, discharge status, and opioid use
after total knee arthroplasty? J  Arthroplasty
2017;32(5):1470-3.

Lund J, Jenstrup MT, Jaeger P, Sorensen AM, Dahl JB.
Continuous adductor-canal-blockade for adjuvant post-
operative analgesia after major knee surgery: preliminary
results. Acta Anaesthesiol Scand 2011;55:14-19.

Shah NA, Jain NP. Is continuous adductor canal block
better than continuous femoral nerve block after total
knee arthroplasty? Effect on ambulation ability, early
functional recovery and pain control: a randomized
controlled trial. J Arthroplast 2014;29:2224-2229.

Kim DH, Lin Y, Goytizolo EA, Kahn RL et al. Adductor
canal block versus femoral nerve block for total knee
arthroplasty: A prospective, randomized, controlled trial.
Anesthesiology 2014;120:540-550.


http://www.orthopaper.com/

