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Abstract

Background: Adductor canal block is a new analgesic
technique with fast functional recovery and good pain control,
and it is predominantly a sensory block. Recent studies indicate
that perineural dexamethasone increase the duration of pe-
ripheral nerve block analgesia.

Aim of Study: To evaluate the effect of adding dexameth-
asone to bupivacaine on the quality and duration of adductor
canal block in patients undergoing arthroscopic anterior
cruciate ligament reconstruction under general anaesthesia
with visual analogue scale as primary outcome, total amount
of morphine consumption and any reported side effects as
secondary outcomes.

Material and Methods : Sixty adults (ages 18-60) scheduled
for arthroscopic anterior cruciate ligament reconstruction
under general anesthesia. Patients were classified into two
equal groups each of 30 patients. Patients of group I received
15ml 0.5% bupivacaine plus perineural 2 ml saline and patients
of group Il received 15ml 0.5% bupivacaine plus perineural
dexamethasone 8mg/2mL. pain scores, block duration, opioid
consumption and time to first rescue analgesia were measured.
Any undesirable side effects were recorded.

Results: In the present study, sensory block duration was
prolongated in group II. In POD (postoperative day) 2 morphine
consumption was less in group II. Time till first rescue
analgesia was given was significantly shorter in group I than
group IL.

Conclusions: Adductor canal bock provides excellent
analgesia after ACL reconstruction under general anaesthesia.
Moreover, Dexamethasone when added to bupivacaine in
adductor canal block is associated with significant prolongation
of sensory block and significant decrease in total opioid
consumption.
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Introduction

ANTERIOR cruciate ligament (ACL) tears re-
mains a major injury in sports medicine, with an
incidence of 68.6 per 100,000 person-years [1].
Many patients reported having moderate to severe
pain 24 hours after knee arthroscopy [2,3], and pain
limited the patient's activity and decreased their
satisfaction [2]. Which can delay rehabilitation and
increase postoperative complications significantly.

Peripheral nerve blockade including femoral
nerve block (FNB) and adductor canal block is
known to provide outstanding postoperative anal-
gesia after knee surgery with less hypotension
compared with certain regimens of epidural anal-
gesia [4] and avoids opioid related adverse effects.
However, femoral nerve block decreases the motor
power of the quadriceps muscle, which may in-
crease the risk of postoperative falls and delay
early postoperative mobilization, influencing patient
satisfaction [5].

Adductor canal block is a newly progressing
analgesic protocol and it is mainly a sensory block
[6], which preserves quadriceps muscle power and
ambulation ability better than femoral nerve block
allowing for early mobilization and shorter hospital
stay [S].

Adding dexamethasone to perineural local an-
esthetic injections may increase the duration and
quality of peripheral nerve block analgesia [7].
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Patients and M ethods

This prospective randomized controlled study
was carried out in Tanta University Hospital for
six months from February 2016 to July 2016 on
adult with physical status ASA 1&11 classification
scheduled for arthroscopic anterior cruciate liga-
ment reconstruction under general anaesthesia. A
written informed consent was obtained from all
patients. Every patient received an explanation to
the purpose of the study and had a secret code
number and the photos applied only to the part of
the body linked to the research to ensure privacy
to participants and confidentiality of data. Research
results only used for scientific purposes. Procedures
were approved by both the institutional and the
regional ethical committees. Inclusion criteria
were: sixty patients, aged between 18 and 60 years,
ASA |&Il, scheduled for arthroscopic anterior
cruciate ligament reconstruction under general
anaesthesia.

Exclusion criteria: Were general contraindica-
tion to regional nerve block like local infection or
anatomic malformation at the site of the block,
History of allergy to local Anaesthetics (amides)
and Patients with coagulopathies, Patients with a
history of seizures, known severe systemic diseases
(Kidney, liver, respiratory, cardiac) and any neuro-
logical deficit in lower limb.

Patients were randomly classified using sealed
envel ope technique into two equal groups each of
30 patients. Group | control C received 15ml 0.5%
bupivacaine plus perineural 2ml saline administered
within approximately two minutes. Group |1 dex-
amethasone D received 15ml 0.5% bupivacaine
plus perineural dexamethasone 8mg/2mL adminis-
tered within approximately two minutes.

After completing fasting hours, General an-
esthesiawas induced with propofol 2mg/kg and
fentanyl 1 my/kdmTracheal intubation was facilitated
by administration of cis-atracurium 0.1mg/kg.
Anesthesia was maintained with isoflurane 1.2
MAC, cis-atracurium 0.02mg/kg every 30 minutes
and fentanyl 1 m/k@every hour as bolus dose.
Routine standard monitoring was performed. The
leg that underwent surgery was externally rotated,
the knee dlightly flexed, and the thigh prepared
with betadine. The medial aspect of the thigh was
scanned in atransverse axial plane using a high-
frequency linear probe prepared in a sterile fashion.
The probe was placed to obtain a short axis view
of the femoral artery at the mid-femoral level. The
saphenous nerve (SN) adjacent to the femoral artery

was identified. The femoral artery was followed
distally to the point at which it deviates posteriorly

into the popliteal fossa. At this point, the saphenous
nerve was identified asit continued in its original

course just underneath the sartorius muscle. At a
distance of no more than 7cm proximal to the
medial condyle, a short axis view of the sartorius
and vastus medialis muscles was obtained with the
saphenous nerve identified between the two mus-

cles.

22 gauge spinal needle was advanced in plane
with the ultrasound beam under real-time ultrasound
guidance (in either a medial-to-lateral or alateral-
to-medial orientation) toward the target nerve.
Thereafter, 156ml 0.5% bupivacaine plus (perineural
2ml saline in group C or 2ml dexamethasone in
group D) wasinjected around the SN. No further
local anesthetics were injected into the knee joint
or the site of harvested graft. Tourniquet was
applied 5 minutes after the block.

Measurements: After recovery of general an-
esthesia block duration was estimated as the
number of hoursit took for patients to regain
sensation in the medial aspect of the leg. Postop-
erative pain was assisted by the visual analogue
scale (VAS; 0 no pain while 10 is the maximum
pain) at 0, 2, 4,6 then every 6 hours for 24 hours.
Pain severity score 4 or more, was treated with
morphine increment (2mg V). VAS was measured
at rest and during activity (the individual had to
get up from a chair, walk 3m, turn, walk back to
the chair, and sit down). Total morphine consump-
tion at 24 hours after surgery, and time till admin-
istration of first rescue analgesia was recorded.
However, during application of the study it was
noted that block duration was extended beyond
24 hoursin group |1 so total morphine consumption
was recorded at 48 hours postoperative. Quadriceps
muscle power; we asked the patients (in the supine
position) to perform a straight leg raise. The motor
block was graded as follows: O=normal muscle
power, 1= motor weakness, 2=compl ete motor
paralysis. Any undesirable side effects during the
first 24 hours was recorded (nausea - vomiting -
pruritis - Manifestations of local Anaesthetic tox-
icity: Bradycardia, Convulsions, Respiratory de-
pression).

The sample size calculation is performed using
Epl-Info 2002 software statistical package designed
by World Health Organization (WHO) and by
Centers for Disease Control and Prevention (CDC).
The sample size is 30 per group based on the
following considerations: 95% confidence limit,
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80% power of the study and 1:1 for each study
group.

Statistical presentation and analysis was con-
ducted by SPSS V.24. Results were expressed as
means * standard deviation (SD). Student paired
t-test: For statistical analysis within the same group.
Unpaired T test: used for comparison of parametric
data (age, weight, HR and MAP). Modified chi-
square test for small numbers: For comparison
between three groups as regards qualitative data
(sex). ANOVA test was used for comparison among
different times in the same group in quantitative
data. p-value <0.05 was considered significant.

Results

Regarding the demographic data (Table 1) as
age, sex and weight, duration of surgery and tour-
niquet time there was no significant difference
between both groups (p-value >0.05).

The primary outcome, block duration grade 2
was more prolonged in group II with p-value
(<0.05%*) as shown in Fig. (1). In group I block
duration ranged from 18.7 to 28.5 hours with a
mean value (24.73+2.43) and in group II block
duration ranged from 24.2 to 37 hours with a mean
value (31.55+3.23).

Regarding secondary outcomes, visual analogue
score (VAS) changes in both groups at rest, there
was significant elevation in group I at 12h, 18h,
24h postoperatively (p-value <0.05*) as shown in
Fig. (2). During activity, there was very significant
elevation in group I at 12h, 18h, 24h postoperatively
(p-value <0.05*) as shown in Fig. (3).

The difference in POD 1 cumulative morphine
consumption between the two groups was statisti-
cally insignificant with (p-value 0.516). In POD
1 cumulative morphine consumption in group I
ranged from 0&16 with a mean value 4£4.72 and
in group II cumulative morphine consumption
ranged from 0&16 with a mean value 3.2+4.76. In
POD 2 there was significant difference with less
morphine consumption in group II (p-value <0.05%)
In POD 2 cumulative morphine consumption in
group I ranged from 0& 10 with a mean value 2.33
+3.14 and in group II cumulative morphine con-
sumption ranged from 0&6 with a mean value 0.6
+1.67. as shown in Fig. (4).

In group I time to first rescue analgesia ranged
from 20 to 185 minutes with a mean value (98.87 +4
0.17) and in group II time ranged from 75 to 240
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minutes with a mean value (123.17£39.77). It was
more prolonged in group II (p-value <0.05%) as
shown in Fig. (5).

No significant difference in both groups regard-
ing post-operative complications (p-value >0.05)
as shown in Table (2).

Table (1): Demographic data, duration of surgery and tourni-
quet time in both groups.

Group I Group 11 Vfl;l
Age (years) 28.67+7.74 27.9+7.17  0.692
Weight 73.83+£8.27 77.27£8.8 0.125
Sex (M/F) 26/4 2713 0.688

Duration of surgery (min) 141£7.45 139.8+£12.47 0.653

Tourniquet time (min) 57.33+£10.64 58.03+£9.62 0.79

* Data presented as mean £ SD.

Table (2): Complications in both groups.

Group I Group II

Complication
N % N %

PONV 3 10.0 0 0.0
Drowsiness 2 6.67 0 0.0
Total complication 5 16.67 0 0.0

p-value 0.0617
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Fig. (1): Block duration in both groups/hours.
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Fig. (2): Visual analogue score (VAS) in both groups during rest.
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Fig. (3): Visual analogue score (VAS) in both groups during activity.
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Fig. (4): Cumulative morphine consumption in 48 hours.
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Fig. (5): Time to first rescue analgesia in both groups.
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Discussion

Adductor canal block (ACB) isarelatively new
alternative providing pure sensory blockade with
minimal effect on quadriceps strength. The adductor
canal involves the vastus medialis nerve, medial
femoral cutaneous nerve, articular branches from
the obturator nerve, aswell as the medial retinacular
nerve in addition to saphenous nerve that innervate
the medial, lateral, and anterior aspects of the knee
[89] . Intheory, ACB isamost a pure sensory nerve
block, which only influences the motor function
of vastus medialis due to its impact on nerve to
the muscle as it traverses the adductor canal [10],
preserving quadriceps muscle power.

Dexamethasone acts by possible attenuation of
the small, unmyelinated, slow conducting C fiber
responses in a dose-dependent manner leading to
increased duration of selective sensory blockade
and thus prolongation of peripheral nerve blockade.
Other theories for its mechanism of action include
anti-inflammatory or immune suppressive actions
[11] . It is aso speculated that along with local
effects, the systemic effects of steroids may play
aroleinits prolonged analgesia [12].

This study revealed that addition of 8mg/2mL
dexamethasone to 15ml 0.5% bupivacaine in ad-
ductor canal block results in asignificant increase
in duration of sensory blockade.

Concerning analgesia, both groups showed
significant pain relief and patient satisfaction up
to 24 hours postoperatively, however results showed
asignificant difference as regard the changesin
the visual analogue pain score at rest and during
activity at 12, 18, and 24 hours postoperatively
between both groups with lower VAS scores with
decreased need for rescue analgesiain group I1.
Comparison between both groups regarding to
cumulative morphine consumption found that there
was no significant difference between both groups
during POD 1 while it showed significant difference
in POD 2 with more consumption in group |.

In this study, results demonstrated no significant
difference in both groups regarding to postoperative
complications nevertheless, in group | three patients
had postoperative nausea and two patients suffered
drowsiness. The incidence of PONV in our study
population was infrequent. The antiemetic property
of propofol used for induction of anesthesiain our
study may have contributed to this low incidence.
however, decreased rates of PONV were noted
when dexamethasone was used in TAP blocks for
hysterectomy [13].
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Thereisno clinical evidence that 8mg perineural
dexamethasone has any neurotoxic effects however
further studies are needed prior to recommending
routine use [14].

In agreement with our study, Abdallah et al.
[1s found that ACB provides similar analgesia up
to 24h postoperatively and preserves quadriceps
muscle strength when compared with FNB in pa-
tients undergoing ACL reconstruction.

In arecent review on adductor canal block for
knee surgical procedures Voraet al. [16] concluded
that ACB provides equivalent analgesiato FNB
for primary total knee arthroplasty with the added
advantage of |ess quadriceps weakness, early am-
bulation, and atrend toward earlier discharge. It
can a'so be used as arescue block in patients with
moderate to severe pain after minor arthroscopic
knee procedures.

Although, there was alack of literature evalu-
ating the role of dexamethasone as local anaesthetic
adjuvant in adductor canal block. Our study isin
agreement with Chisholm et al. [17] the only study
to our knowledge that discussed the role of dex-
amethasone as perineural adjuvant with subsartorial
saphenous nerve blocksin ACL reconstruction
who revealed that adding dexamethasone 1mg and
4mg to local anaesthesia significantly prolongs
subsartorial saphenous nerve duration.

Also, Bjarn et a. [18] noticed that adding 4mg
dexamethasone to 10-mL 0.5% bupivacaine with
1 : 200,000 epinephrine in subsartorial saphenous
nerve blocks for analgesia after major ankle surgery
was associated with significant prolongation of
sensory block and significant decrease in total
opioid consumption.

In agreement with our study, Sherif et al. [19]
who studied the effect of dexamethasone as adju-
vant for femoral nerve block following knee ar-
throplasty found that 8 milligrams of dexametha-
sone added to 0.5% bupivacaine followed by a
continuous infusion prolonged the duration of
analgesia provided by femoral nerve blockade by
about 7h (25.7£3h, vs 18.8+4h) with areduction
in opioid requirements.

In arecent systematic review of 14 studies
involving 1022 patients, Knezevic et al. [20] came
to the conclusion that the addition of dexametha-
sone to a brachial plexus block significantly reduced
opioid consumption at 24h and significantly im-
proved postoperative pain scores at 48h with no
increase in complication rates. However, perineural
adjuvant dexamethasone delayed the onset of sen-
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sory and motor block and prolonged the duration
of motor block.

In contrast to our results, Cummingset a. [21]
in astudy evaluating effect of dexamethasone on
the duration of interscalene nerve blocks with
ropivacaine or bupivacaine demonstrated that
perineural dexamethasone prolonged analgesia
duration, but it did not decrease postoperative
opioid consumption over the first 72h. There are
likely several reasonsfor this. First, cumulative
72h consumption is too long a time frame over
which to expect differences in opioid consumption,
particularly when the duration of analgesia does
not last that long. Secondly, varying analgesic
protocols likely influenced opioid consumption.

Conclusions:

Adductor canal bock provides excellent anal-
gesia after ACL reconstruction under general an-
aesthesia. Moreover, Dexamethasone when added
to bupivacaine in adductor canal block is associated
with significant prolongation of sensory block and
significant decrease in total opioid consumption.
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