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A B S T R A C T

Background and Aims: Ultrasound guided adductor canal block (ACB) is a modality for providing
analgesia after arthroscopic anterior cruciate ligament repair surgery. Intra-articular infiltration of
analgesics in the knee joint acts on the free nerve endings at the operative site and provides analgesia.
We aim to compare the analgesic efficacy and opioid consumption between these two modalities.
Material and Methods: Sixty patients were randomized to receive either ACB under ultrasound guidance
(group A) or intra-articular infiltration (group B). Post-operatively time of rescue analgesia and opioid
consumption were noted. Quality of analgesia was assessed every 2 hours until 6 hours, then every 6 hours
until 24 hour post-operative period between the two groups. Data was analysed statistically and P value <
0.05 was considered significant.
Results: Time of rescue analgesia was comparable in both the groups (p value 0.4317). NRS scores in
ACB group and intra-articular infiltration group were comparable till first 6 hours (p value 0.4519) but
increased in intra-articular infiltration group at 12th hour (p value <0.0001) and 18th hour (p value <0.0117)
as compared to group receiving ACB. The opioid consumption was more in intra-articular infiltration group
than ACB group although not statistically significant (p value 0.6319).
Conclusion: ACB is a better modality for postoperative analgesia after arthroscopic anterior cruciate
ligament repair surgery as analgesia of intra-articular infiltration wears off in 12-24 hour period which
is crucial for early ambulation and from rehabilitation point of view.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Arthroscopic knee surgery is a commonly done procedure
and is accompanied by postoperative pain which is the
most important factor in preventing patient rehabilitation.
Solheim et al., reported that around 60% of patients
may experience moderate to severe pain after knee
arthroscopic surgery, that delays rehabilitation and increases
the risk of postoperative complications.1 Therefore,
adequate postoperative pain control is essential to improve
postoperative recovery.

* Corresponding author.
E-mail address: kedar4xcell@gmail.com (K. Bangal).

The success of arthroscopic anterior cruciate ligament
(ACL) surgery depends upon post-operative rigorous
rehabilitation. There is comparable pain between two
methods of ACL repair – bone tendon patellar bone and
semitendinosus-gracilis graft.2

Although arthroscopic procedures are minimally
invasive surgeries, postoperative pain persists from graft
implantation into the anterior cruciate ligament. Various
analgesic modalities are used by systemic and non-systemic
approaches such as local anesthetic infiltration, peripheral
nerve block, intra-articular injection, and neuraxial
blockade.3

Femoral nerve block is commonly used in patients
undergoing knee surgery. However, femoral nerve block
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causes weakness of quadriceps muscle, early ambulation is
impaired and may increase the risk of falls.4,5

Adductor canal block (ACB), blocks the saphenous nerve
which is a purely sensory nerve and the nerve to vastus
medialis in the adductor canal, and with ultrasonography,
drug spread around the femoral artery can be visualized on
the ultrasound machine with increased success rate.4,6

Intra-articular infiltration studies have been done
using local anaesthetics, alpha 2 agonists, non-steroidal
anti-inflammatory drugs and magnesium with variable
results.7–11

We decided to conduct the present study to compare the
analgesic efficacy of ultrasound guided adductor canal block
versus intra-articular infiltration after arthroscopic anterior
cruciate ligament surgeries and also compare the opioid
consumption.

2. Materials and Methods

The study was approved by the Institutional Ethical
Committee. Patients belonging to ASA physical status
I and II, age between 15 to 50 years, both genders,
undergoing elective arthroscopic anterior cruciate ligament
reconstruction surgeries under spinal anaesthesia were
included in this study. Selected patients (N = 60) were
randomly allocated in two groups (30 patients in each
groups). Patients in Group A received Adductor canal block
with 20 ml of 0.2% Ropivacaine post-operatively. Group B
received intra-articular infiltration in the knee joint of 20 ml
of 0.2% Ropivacaine post-operatively after surgical closure
of the arthroscopic port sites. P value < 0.05 is considered
to be significant.

In the preoperative assessment, the patients were
enquired about any history of drug allergy, previous
operations, or prolonged drug treatment. General
examination, systemic examinations, and assessment
of the airway were done. Preoperative fasting of minimum
6 hours was ensured before operation in all day care cases.
All patients were clinically examined in the preoperative
period, where whole procedure was explained and written
consent was obtained. The numerical rating scale (NRS) (0,
no pain and 10, worst pain imaginable) was explained to
the patients.

The assessment was done in the post-operative care
unit every 2 hourly till first 6 hours and then every 6
hourly till 24 hour post-operative period was completed.
Whenever demanded, rescue analgesia was given in the
form of intravenous tramadol 1mg/kg. The time of rescue
analgesia, total analgesia consumption and NRS score in
first 24 h was recorded.

2.1. Statistical analysis

Using power analysis, it was calculated that 28 patients
would be required in each group considering alpha error

0.05 and beta error 0.2. To minimize the effect of dropouts
from the study, we made two groups of 30 patients in
each group. Patients were allocated by computer generated
randomization. Parametric variables such as age, sex,
and BMI were analyzed with Student’s t-test. While for
nonparametric data, Chi-square test was used. P < 0.05 was
considered statistically significant and P< 0.001 as highly
significant.

3. Results

All 60 patients completed the study. The patients were
demographically comparable in both groups. The age group
15 to 50 years, both genders (male and female), body mass
index falling in normal range and ASA 1 and 2 categories
were included.

Table 1 shows distribution of patients with respect to age,
male/female ratio, American society of Anaesthesiology
(ASA) grading and body mass index is statistically not
significant. The study subjects were chosen keeping the
inclusion and exclusion criteria in mind.

Figure 1 shows that the NRS was comparable in two
groups till 0-2 hours (p value 0.1725), 2-4 hours (p value
0.7023), 4-6 hour (p value 0.4519) and thereafter pain scores
in group B rise and are significantly higher in the 12th hour
(p value <0.0001) and 18th hour (p value <0.0117) than
group A. Then the NRS scores in group B fall and become
comparable with group A by the end of 24th hour (p value
0.4835).

Table 2 shows that the opioid consumption in the intra-
articular infiltration group was more than adductor canal
block group but it didn’t prove to be statistically significant
(p value 0.6319). The reason behind this is that the NRS
score of intra-articular group despite being significantly
more than the adductor canal block group during 12 to
24 hours, didn’t reach to the extent of 6/10 on NRS scale
which was the point where we had provided analgesics. This
shows that the analgesia of intra-articular infiltration was
suboptimal than adductor canal block group for most of the
duration.

Table 3 shows that the period until the demand of rescue
analgesia by the patient was comparable (p value 0.4317) in
both groups A and B.

4. Discussion

We have conducted a comparison of the efficacy of
postoperative analgesia and opioid consumption after
ultrasound guided adductor canal block versus that after
intra-articular infiltration with the same local anaesthetic,
Inj. Ropivacaine 0.2% 20ml, used in both the modalities. It
was found that both ultrasound guided adductor canal block
and intra-articular infiltration groups had comparable NRS
scores in the first 6 hours after which there was a rise in
pain scores in intra-articular infiltration group till 12 hour
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Table 1: Demographic profile

Group A (n=30) Group B (n=30) P value (significant if, <0.05).
Age in years (mean) 30.83 30.63 0.9000
Sex(male/female) 21/9 22/8 1.0000
ASA I & II 25/5 24/6 0.7438
BMI (kg/m2) 31.17 32.73 0.3002

Table 2: Total analgesic consumption (tramadol in mg)

Mean opioid consumed (in mg). P value
Group A Group B

In the 24 hour post-operative
period

80.00 85.00 0.6319 (not significant)

Table 3: Mean duration of analgesia until rescue analgesic administration in two groups

Group A Group B P value
Mean duration of analgesia (in
hours)

9.1 8.57 0.4317 (not significant)

Fig. 1: Showing the graphical representation of the NRS scores in both the groups in the first 24 hour period

and continuing till 18 hour period post-operatively. Later on
the pain scores were comparable in both groups till the end
of 24 hours.

The anterior cruciate ligament guides rotation in the
normal knee joint. Its injury hampers stability of the
knee joint during rotational, accelerative and decelerative
activities.

Arthroscopic knee surgery for anterior cruciate
ligament repair involves the process of harvesting
the semitendinosus-gracilis tendon graft for anterior
cruciate ligament replacement and also bone tunneling
for placement of the graft. Pain in the immediate post-
operative period, becomes a barrier for starting an early
rehabilitation programme after anterior cruciate ligament
reconstruction surgery, which delays the recovery of
quadriceps contractions and range of motion at the knee
joint.2

Chisolm et al.12 found that analgesia between adductor
canal block was comparable to femoral nerve block but
they didn’t assess the quadriceps strength. In a study by

Faraj et al.13 quadriceps strength was preserved with ACB
and noninferior postoperative analgesia was provided for
outpatients undergoing ACLR. P S Ghodki et al. found that
adductor canal block provided comparable analgesia with
femoral nerve block groups with motor sparing effect only
in adductor canal block. There was persistent paralysis in
femoral nerve block group which delayed the assessment of
motor function during the postoperative period.3

The intra-articular region of the knee is a complex
zone consisting of nerve endings having proprioceptive,
mechanoceptive and nociceptive conduction properties that
can be blocked to reduce the level of pain after knee surgery.
Free nerve endings are most numerous in the synovial
coverings of the cruciate ligaments, patellar ligament, pes
anserinus, the popliteal tendon and the medial and lateral
retinaculum. The lowest amount was found in the anterior
cruciate ligament and more in the bony insertions as
compared with the ligament midsubstance.14–16

Origin of pain in the knee joint is an orchestration of
activity of free nerve endings and certain cytokines.16
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Our findings are similar to those of Anderson et al, who
had demonstrated that local infiltration analgesia is effective
for analgesia up to 6-12 hours postoperatively.17

W Kampitak et al., found that pain on movement was
less in adductor canal block group compared to local
infiltration analgesia group and the duration of effect of
local infiltration analgesia may be shorter than adductor
canal block.18 The patients in our study had rising trend
of NRS scores consistently in the intra-articular group in
the 6 to 18 hour period. This may be because, the drug in
intra-articular infiltration acts on the free nerve endings of
all the regions of the articular surface of the knee where
there may not be any nociceptive input, whereas the action
on the anterior region of the articular surface is important
in anterior cruciate ligament repair surgery form analgesic
point of view.

Ultrasound guided adductor canal block provided
superior analgesia throughout the 24 hour period which is
very crucial for early ambulation and from rehabilitative
point of view. However, while adductor canal block requires
skill and expertise, the intra-articular infiltration can be
performed by surgeon himself after closing the skin sutures.

There are certain limitations to our study. We did not
add any adjuvant to local anesthetics in either groups; that
probably would have overcome the suboptimal analgesia
of intra-articular infiltration. However adjuvants come with
their own complications and studying them was not the aim
of our study.

Hence, we conclude that the ultrasound guided adductor
canal block is superior to the intra-articular infiltration in
terms of providing analgesia for arthroscopic ACL repair
especially in the period when ambulation is attempted
postoperatively aiding better rehabilitation.
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