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Abstract

Background: Anterior cruciate ligament (ACL) injury is corrected by arthroscopic procedure
and knee arthroscopy causes severe pain. Adductor canal block (ACB) with local anesthetic
solution e.g., with bupivacaine produces excellent analgesia and addition of dexamethasone
provides prolong pain free period. Systemic steroidal and nonsteroidal analgesic requirement is
reduced significantly. Motor function improves early and reduced tendency to fall.

Objective: The study aims to see the effectiveness of different volumes of bupivacaine in
adductor canal block for postoperative analgesia after anterior cruciate ligament reconstruction
operation.

Methods: This prospective,quasiexperimental study was conducted in the Department of
Anaesthesia, Analgesia and Intensive Care Medicine in collaboration with the Department of
Orthopaedic Surgery, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka,
Bangladesh, between October 2020 and September 2021. A total of 50 patients with ACL injury
were recruited in this study and were randomized into two groups (A & B); each group had 25
patients. Group A received 15ml 0.25% bupivacaine and 0.2mg/ml dexamethasone, while group
B received 20ml of 0.25% bupivacaine and 0.2mg/ml dexamethasone solution. The visual
analogue scale (VAS) ranging from 0 to 10 was used to assess postoperative pain at 1 hour, 2
hour, 3 hour, 6 hour, 9 hour,12 hour, 15 hour,18 hour, 21 hour and 24 hour. Patients were assessed
for the duration of analgesia by returning of pain. Injection ketorolac 30mg was given
intravenously as rescue analgesic when if any patient needed. Motor functions were assessed
after 24 hours by Medical Research Council (MRC) criteria to see quadriceps weakness.
Postoperative complications were also observed.

Results: The VAS score was significantly lower in both group A and Group B at all time intervals
except at the 18th hour. After onset of block, motor power decreased in both group but after 24
hours motor power came back to normal. There was no significant difference between two
groups in case of onset of sensory block (12.51£3.78 min. vs. 11.24+3.85 min.), mean time of
first analgesic requirement (16.75+2.45 hours vs. 17.35+2.70 hours) and low analgesic
requirements (39.6+6.7mg vs. 36.8+£5.4 mg) in the first 24 hours (P>0.05). Patients in both
groups did not have high incidence post-operative complications like nausea (12% vs. 8%),
vomiting (8% vs. 12%), dizziness (8% vs. 4%). In group A, 60% of patients were satisfied and
20% were very satisfied, while in group B, 56% of patients were satisfied and 28% of the patients
were very satisfied with the therapy given to them. No statistically significant difference was
observed (P>0.05).

Conclusion: Our data suggest that adductor canal block (ACB) with either 15ml or 20ml of
0.25% bupivacaine improved postoperative analgesia in ACL reconstruction surgery. Both 15ml
and 20ml of local anaesthetics in adductor canal provided similar effectivity in pain relief.
Moreover, it preserved quadriceps motor strength. Hence, ACB could be a good option in
patients undergoing ACL reconstruction.
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Introduction

Appropriate pain management provides better surgical
outcome after arthroscopic anterior cruciate ligament
injury repair. Many orthopedic procedures involve
significant soft tissue and bony dissection, requiring
potent  analgesic = medication for  adequate
postoperative pain management.! Anterior cruciate
ligament (ACL) injury is increasing day by day and
surgical reconstruction is being performed in many
centers in Bangladesh. Pain management after ACL
reconstruction surgery is of crucial importance for
restoring optimal knee function.!? Patients can
undergo the rehabilitation program with a controlled
pain threshold in order to prevent knee stiffness and
thigh muscle hypotrophy.® Ultrasound guided
peripheral nerve block provides excellent analgesia as
it is placed within or near the vicinity of nerve fiber
blocking sensory neurotransmission of action
potential.* Peripheral nerve blocking provides good
control of hemodynamic status. Peripheral nerve
block can be given safely even in cardiac function
compromised patients.* Adductor canal block (ACB)
provides post-operative analgesia following anterior
cruciate ligament injury repair, so we could avoid

opioids and its adverse effects as well as NSAIDs.>
Early initiation of physiotherapy remains crucial for
functional outcome as peripheral nerve block provides
longer duration of pain relief.** Even in renal
compromised patients, peripheral nerve block e.g.,

adductor canal block can be given in ACL
reconstruction surgery ensuring safety.® One important
advantage of ultrasound guided adductor canal block
is that it facilitates direct vision of the nerve so that
accurate delivery of drug is possible and thus, it
enhances patients’ comfort and satisfaction.®® As
through ACB pain can be reduced without hampering
motor functions, an early discharge can be possible,
which may result in low hospital cost for the patient.'
Hence, ultrasound guided adductor canal block is a
new dimension of treatment procedure. However,
there is no reports on effectiveness of ACB in ACL
reconstruction in our country. Therefore, more studies
in the country are needed to identify the optimum
volume of local anaesthetics to ensure adequate
analgesia after ACL reconstruction surgery. Aiming at
that direction, we proposed this study to see the
effectiveness of different volumes of local
anaesthetics in adductor canal block for postoperative

analgesia  after anterior cruciate ligament
reconstruction operation in a tertiary level specialized
hospital of the country.

Methods

This prospective, quasiexperimental study was
conducted in the Department of Anaesthesia, Analge-
sia and Intensive Care Medicine in collaboration with
the Department of Orthopaedic Surgery, Bangaband-
hu Sheikh Mujib Medical University (BSMMU),
Dhaka, Bangladesh, between October 2020 and
September 2021. Patients aging between 18 and 50
years, American Society of Anesthesiologists (ASA)
physical classification 1 & II and scheduled for
elective unilateral ACL reconstruction surgery were
included in this study. Those who have history of
allergy to local anaesthetics, history of chronic pain in
the lower extremities, neuropathy or neurological
deficits involving the lower extremities and signifi-
cant psychiatric or mental disorder were excluded.
Then, they were randomly divided into two groups
with 25 patients in each group A and group B.

Adductor canal block (ACB) was performed in each
patient in supine position by using ultrasound at
mid-thigh level and block assessment were
performed®. An investigator assessed the accuracy of
block. Subarachnoid block was given with the
patients either sitting or lateral recumbent position.
Injection bupivacaine 12.5mg were given intrathecal-
ly in all patients after performance of the ACB. A
fixed dose of study solution was prepared by injection
bupivacaine 100 mg that was 20ml of 0.5% bupiva-
caine and 18ml distilled water was mixed with injec-
tion dexamethasone (4mg/ml) 2ml. A total of 40ml of
solution was prepared. From this solution, patients of
group A and group B was given 15ml and 20ml
respectively. Haemodynamic parameters were record-
ed both intra-operatively and post operatively. After
operation, the patients were observed whether and
when they complain of pain (observations were at
3hours, 6hour, Shours, 12hour, 15hours, 18hours,
21hours and 24hours following surgery and pain was
assessed by using (VAS) score. Injection ketorolac
30mg intravenously was given as rescue analgesic to
the patients if there was a demand or VAS score was
found >4. Besides, the quadriceps muscle strengths
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were assessed by Medical Research Council (MRC),
before performance of the block, after performance of
block, at 6hour, 12hour and after 24hour. Thus, we
evaluated the postoperative analgesic effect of adduc-
tor canal block with 15ml and 20ml 0.25% bupiva-
caine both contain dexamethasone for scheduled in
patients undergoing ACL reconstruction under
subarachnoid block.

Every patient’s data were collected and recorded on a
separate data sheet. Then, all necessary data were
entered into and analyzed using SPSS version 24.0
(IBM SPSS, Chicago, IL, USA). Statistical analysis
was performed by using Student’s t-test or chi-square
(x2) test for mean+SD of onset time of block, the total
duration of analgesia after the block, mean VAS,
mean analgesic requirement, quadriceps muscle
strength score and mean arterial pressure and the

mean duration of surgery. After analyses of all data, P
value <0.05 was considered statistically significant.

Results

The mean age of the patients was 35.4+8.5 years in
group A and 37.6+7.4 years in group B. Maximum
patient had ASA Class I (60% vs. 56%) in both
groups. On consideration of BMI, the patients had
average (28.8+3.5 vs. 26.24+3.9) in both groups. The
duration of surgery was 49.8+10.6 minutes in group
A, while 51.4+11.9 minutes in group B. No
statistically significant difference was observed in
any of the characteristics of patients between two
groups (P>0.05) (Table-I).

Table-I: Demographic characteristics of the
patients and duration of surgery

Group A
(n=25)

35.4+8.5
28.8+3.5

Group B
(n=25)

37.6+7.4
26.2+3.9

Characteristics P value

0.68
0.72

Age (in years)
BMI (kg/m2)
Gender

Male

Female
ASA

Class |

Class 11
Duration of surgery

18(72%)
7(28%)

16(64%)
9(36%)

0.69
0.65

15(60%)
10(40%)

14(56%)
11(44%)

0.71
0.67

49.8£10.6  51.4£11.9 0.73

Values are expressed as Mean=SD and percentages (within parenthesis) over column in total; P value
reached from chi-square test and Student’s t-test as applicable.

(in minutes)

Hossain et al.

Bangladesh J. Pain 2023: vol. 3, no. 1

Considering the baseline vital signs, i.e., heart rate
(HR), systolic blood pressure (SBP), diastolic blood
pressure (DBP), mean arterial pressure (MAP),
oxygen saturation on pulsatile capillary (SpO2) and
respiratory rate (RR) in two groups were measured
prior to surgical operation and no difference was
observed in any of the characteristics between two
groups (P>0.05) (Table-II).

Table-II: Comparison the baseline vital signs
between two groups

Group A
(n=25)

HR 87.6+8.7
SBP 128.4+11.4
DBP 78.6+8.3
MAP 90.5+5.8
Sp02 99.3+0.4 99.140.5
RR 17.5£2.7 16.242.5

Values are expressed as Mean+SD; P value reached from Student’s t-test.

Group B
(n=25)

86.848.5
126.7+10.8
77.6+8.6
88.7+6.3

Baseline Vitals P value

0.63
0.69
0.68
0.76
0.84
0.71

The VAS scores were found low in both groups at
all-time intervals except the 18th hours in
postoperative care. VAS score was observed high (>4)
in both group in the 18" hour. The scores were higher
at that time point where the patients usually complaint
of pain. However, no significant difference was
observed in Visual Analogue Scale (VAS) between
two groups during the postoperative period (P>0.05)
(Table-III).

Table-I11: Visual Analogue Scale (VAS) during
postoperative period between two groups

Group A
(n=25)

0.45+0.21
0.78+0.31
0.92+0.57
1.14+0.58
1.32£1.15
1.95+1.38
4.28+1.56
Hour 21 2.69+1.76 2.36+1.55
Hour 24 2.37+1.75 2.21£1.45

Values are expressed as Mean+SD; P value reached from Student’s t-test.

Group B
(n=25)
0.48+0.25
0.74+0.35
0.95+0.64
1.08+1.38
1.23£1.05
1.58+1.42
4.02+1.46

VAS score P value

Hour 1
Hour 3
Hour 6
Hour 9
Hour 12
Hour 15
Hour 18

0.23
0.33
0.38
0.27
0.32
0.36
0.28
0.21
0.18

There was no significant difference between two
groups in case of onset of sensory block which were
(12.51£3.78 minutes vs.11.24+3.85 minutes), mean
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time of Ist analgesic requirement (16.75+2.45 hours
vs. 17.35+2.70 hours) and analgesic requirements
(39.6£6.7 mg vs. 36.8+£5.4 mg) in the first 24 hours
(P>0.05) (Table-1V).

Table-1V: Assessment of analgesia related
variable of the patients

Table-V: Complications during postoperative
period

Group A
(n=25)
3(12%)
2 (8%) 3(12%) 0.167
2 (8%) 1 (4%) 3(6%)

Group B
(n=25)

2(8%)

Complication P value

Nausea 0.149

Vomiting

Dizziness

Group A
(n=25)

Group B

iabl
Variables n=25)

Onset of sensory

block (in minute) ~ 12.51+3.78 11.24+3.85

Time of 1st analgesic
requirement

(in hour) 16.75+£2.45

17.3542.70

Total analgesic
consumption

(in mg)

Values are expressed as Mean+SD; P value reached from chi-square test.

39.6+6.7 36.8+5.4

After onset of block, motor power decreased in both
groups; however, after 24 hours motor power came
back to near normal. Overall, the differences in the
Medical Research Council (MRC) grading were not
statistically significant between two groups at any
time interval (P >0.05) (Fig. I).

MRC Grading
o - 0 ow B oW
\

-

Hour 6 Hour 12 Hour 18 Hour 24

Pionts of time m Group A

Fig. I: Medical Research Council (MRC) grading
of patients during postoperative period (n=50)

= Group B

Patients in both groups did not have high incidence
post-operative complications; nausea (12% vs. 8%),
vomiting (8% vs. 12%), dizziness (8% vs. 4%) were
observed in group A and group B respectively. No
patient had any incident of local anaesthetic related
systemic toxicity. The difference was also not signifi-
cant (P >0.05) (Table-V).

Values exp  as frequencies and percentages (in parentheses); P value reached from Student’s t-test.

The level of satisfaction was much higher in group B.
In group B, 65% of patients were satisfied with the
therapy that they had given and 25% of the patients
were highly satisfied with the same therapy. However,
in group A, 60% of patients were satisfied with the
therapy, while 10% were dissatisfied and 10% were
very dissatisfied. No statistically significant difference
was observed between two groups (P>0.05)
(Table-VI).

Table-VI: Level of satisfaction of the studies
groups

Level of
satisfaction

Group A
(n=25)
5(20%)
15(60%)

Group B
(n=25)

7(28%)
14(56%)
2(3%) 3(12%) 0.087
3(12%) 1(4%) 0.071

Values expressed as frequencies and percentages (in parentheses); P value reached from chi-square test.

P value

0.073
0.080

Very Satisfied
Satisfied
Dissatisfied
Very Dissatisfied

Discussion

The anterior cruciate ligament (ACL) reconstruction
is one of the most frequently performed orthopaedic
procedures.”® The ability to perform ACL
reconstruction is largely dependent on an effective
analgesic regimen that minimizes the role of systemic
analgesics yet provides adequate postoperative pain
control and eliminates the need for overnight stay or
readmission.! Adductor canal block (ACB), a distal
block of the femoral nerve performed in the
mid-thigh, is becoming an attractive alternative to
femoral nerve block (FNB) as the peripheral nerve
block of choice for ACL reconstruction operation.>?
By virtue of the distal anatomical location where it is
performed, ACB offers an important advantage,
namely preserving the strength of the quadriceps
femoris muscle, while providing pain relief to the
knee that is comparable to other procedures like
femoral nerve block (FNB).%!?
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Postoperative quadriceps strength in group A was
similar to group B, and this might be due to the low
levels of postoperative pain which were observed to
be similar in both groups. The motor preservation was
also suggestive that ACB did not interfere with
quadriceps strength, as noted in previous studies that
demonstrated significant quadriceps motor sparing in
ACB compared with FNB.""'* In this study, we
assessed motor power of quadriceps muscles during
post-operative period by Medical Research Council
(MRC) grading, in which no significant differences
were observed between two groups during

postoperative period. After onset of block motor
power decreased in both groups; however, after 24
hours, it came back to near normal grading.

One of the major concerns of the study was the
possibility of motor weakness after analgesic block.
Therefore, patients were assessed prior to the block,
in the preanesthetic room, and after surgery. In this
study, 0.25% bupivacaine was used; one group
received 15ml and other group had 20ml; however,
both groups received 0.2mg/ml dexamethasone in
conjugation. There was no significant difference in
case of motor block in between the groups.
Dexamethasone significantly prolongs analgesia and
motor block duration with 0.25% bupivacaine in other
regional blocks like supraclavicular brachial plexus
nerve block. Vieira et al. studied effects of 20ml of
0.5% bupivacaine on interscalene brachial plexus
block in combination with 8mg dexamethasone and
observed analgesia duration for 24.3 and 13.9 hours,
respectively.'” Tandoc et al. conducted a similar study
with 40 ml of 0.5% bupivacaine and concluded that
the duration of analgesia was significantly prolonged
with 4mg dexamethasone up to 21.6 hours, with 8mg
dexamethasone up to 25.2 hours, while the control
group had 13.3 hours only.'"® Herman et al. also
concluded that in ACB, dexamethasone prolonged the
duration of block as compared to control (bupivacaine
only) and decrease opioid consumption.®

The study has some limitations as well. Here in this
study, the sensory block was evaluated by testing the
loss of pinprick sensation. Therefore, variation in
subjective evaluation among patients might have
affected the accuracy of the results.'”” We did not
evaluate the duration of bupivacaine 0.5% without
adjuvant in ACB, as because Jeger et al. found that
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increasing the dose of lidocaine by a constant volume
of 20ml had no effect on ACB duration.'® A number of
other factors which might have had an influence on
the requirement of rescue analgesia, such as age and
gender,'” experience of the operating surgeon and the
anaesthesiologist administering the block. Those
factors were not compared in the present study. Future
studies designed with larger samples in multi-centre
trial should investigate whether a reduction in volume
may lead to better preservation of muscle strength,
but the analgesic effect, block duration, and effect on
other nerves (i.e., medial femoral cutaneous nerve)
should also be considered.

Conclusion

To summarize, our data suggest that adductor nerve
block (ACB) with either 15ml or 20ml of 0.25% bupi-
vacaine improved postoperative analgesia in ACL
reconstruction surgery. Both 15ml and 20ml of local
anaesthetics in adductor canal provided similar effec-
tivity in pain relief. Moreover, it preserved quadriceps
motor strength. Hence, ACB could be a good option
in patients undergoing ACL reconstruction.
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