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Abstract

Background: Femoral Nerve Block (FNB) is one of the
easiest peripheral nerve blocks. However, prolonged motor
blockade is associated with a clinically important risk of fall.
With the advent of ultrasonography, the adductor canal can
be easily visualized at the mid-thigh level, allowing perform-
ance of Adductor Canal Block (ACB) with a high success
rate.

Aim of the Study: To compare the safety and efficacy of
ultrasound guided adductor canal block versus ultrasound
guided femoral nerve block as postoperative analgesic in
patients undergoing knee arthroscopy.

Patients and Methods: This study was carried out in Tanta
University Hospitals from September 2015 till March 2016
on 105 adult patients of both sexes with ASA physical status
I/I1 scheduled for knee arthroscopy. Patients divided into three
equal groups (Group I) received basic analgesia in the form
of paracetamol and diclofenac, (Group II) received ultrasound
guided FNB and (Group III) received ultrasound guided ACB.

Results: There were no significant differences among the
three studied groups according to demographic data. Compar-
ison of the mean value of NPS score showed no significant
difference between FNB and ACB, but there were significant
increase in control group in comparison to both FNB and
ACB. The first time to introduce morphine and total morphine
consumption showed no significant difference between FNB
and ACB. There was significant decrease of BBS score in
FNB till 6-8h post-operative in comparison with control group
and ACB.

Conclusion: Ultrasound guided adductor canal block is
efficient as ultrasound guided femoral nerve block in control
post-operative pain in patients undergoing knee arthroscopy.
Also ACB result in early mobilization with no risk of fall that
renders ACB preferred.
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Introduction

KNEE arthroscopy is a very common procedure

and often is performed as day-case surgery [1]. It
has been reported that a significant number of
patients have moderate to severe pain 24 hours

after ambulatory surgery in general and knee ar-

throscopy in particular, and pain affects the patient's

activity level and satisfaction [2]. In an effort to

provide an effective, safe and long lasting post-

arthroscopy analgesia, several studies using differ-

ent drugs and regimes have been published during

the last two decades [3,4] . Intra-articular adminis-

tration of local anesthetics has been widely used

but some studies have questioned their efficacy
[5].

The Femoral Nerve Block (FNB) is one of the
easiest peripheral nerve blocks to master because
the landmarks are generally easy to identify and
the nerve is usually found at a superficial depth.
However, prolonged motor blockade from FNB is
associated with a small but clinically important
risk of fall [6,7].

With the advent of ultrasonography, the adduc-
tor canal can be easily visualized at the mid-thigh
level, allowing performance of Adductor Canal
Block (ACB) with a high success rate [8,9].

Patients and Methods

After obtaining the Research Ethics Committee
approval (approval code: (30342/06/15) an in-
formed consent was taken from each patient, a
prospective single blind randomized study was
carried out in Tanta University Hospitals from
September 2015 till March 2016 on 105 adult
patients of either sex, American Society of An-
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esthesiologists (ASA) class| & 11 scheduled for
knee arthroscopy either therapeutic or diagnostic,
excluding the patients who refused to share in the
study, those with history of hypersensitivity to
local anesthetics and those with coagul opathies.

We also planned to exclude patients who were
complaining of local infection at the site of the
block, preexisting neuropathy and/or femoral AV
malformation on the operative limb.

The total participant number reached 105 pa-
tients, each one was randomly assigned to one of
the three equal groups using opague sealed enve-
lope. This randomization was done by independent
assistant that didn't share in the next steps of the

study.

Group | (control group): (No. 35):

Patients received intraoperative analgesia an
intravenous paracetamol 1gm which was repeated
orally every 6h post-operatively and diclofnac
75mg infusion intraoperative then was repeated
orally 25mg every 6h post-operatively.

Group Il (group FNB): (No. 35):
Patients received Femoral Nerve Block (FNB)
after induction of general anesthesia.

Group 11 (group ACB): (No. 35):

Patients received Adductor Canal Block (ACB)
after induction of general anesthesia.

Management:
In the anesthesia clinic:

History taking include (age and sex), careful
examination to exclude any neurological deficitin
lower limb and laboratory investigation. Patient
education about the use of 0-10 numerical pain
scale (NPS: With endpoints of O: 'no pain' and 10:
'‘Worst pain imaginable).

I ntraoper ative:

Basic monitoring [ECG, Non-Invasive Blood
Pressure (NIBP), oxygen saturation (SPO 2) using
pulse oxymetry] was performed; an Intravenous
(1.V) line was general anesthesiawas induced using
lug/kg of fentanyl and 2.0mg/kg of propofol.
Tracheal intubation was facilitated by 0.15mg/kg
cisatracurium after mask ventilation for 5 minutes.
Muscle relaxation was maintained with additional
doses 0.03mg/kg. Anesthesia was maintained with
isoflurane 1-2 MAC. Controlled mechanical ven-
tilation to keep endtidal CO2 between 34-37.

Techniques of nerve block:
Equipment:

* 22-gauge 100mm length, short-beveled regiona
block needle.

+ Skin antiseptic solution (0.5% Chlorhexidine
spray).
* Sterile gloves, towels and gel.

* For femoral nerve block 30mls of 0.25% Bupi-
vacaine.

» For adductor canal block 15mls of 0.25% Bupi-
vacaine.

* Portable ultrasound machine (Toshiba Viano
U.S.A), a6-12MHz linear type probe.

Technique of FNB:
* Position: Supine position.

* The skin around the femoral crease was disinfect-
ed.

* Transducer positioned to identify femoral artery
and nerve.

» Once femoral nerve identified, the needle inserted
in-planein alateral-to-medial orientation and
advanced toward the femoral nerve. When the
needle tip adjacent to the nerve, inject 30ml
Bupivacaine 0.25%.

Technique of ACB:
* Position: Supine.

» Thigh abducted and externally rotated to allow
access to the medial thigh.

» Skin over mid-thigh disinfected.

* The transducer placed anteromedially midway
between inguinal crease and medial condyleto
identify sartorius muscle.

* Probe positioned perpendicular to artery and
using in-plane technique with needle directed
from lateral to medial to deposit local anesthetic
under sartorius and around the femoral artery.
We injected 15ml Bupivacaine 0.25%.

Post-operative:

After recovery, all patients were transported to
PACU for 2 hours then to the ward where obser-
vation was completed for 12 hours. Any patient
with NPS >_4 intravenous morphine was titrated
every 5min in 3mg increments (2mg in patients
weighing < 60kg), and pain was assessed every
5min until pain relief, defined as a NPS score less
than 4.
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Clinical monitoring included respiratory rate
measurements, oxygen saturation measured by
pulse oximetry, arterial blood pressure, and heart
rate. Morphine titration was stopped if the patient
had arespiratory rate lower than 12 breaths/min,
had an oxygen saturation measured by pul se oxi-
metry lower than 95%.

Results

Statistical presentation and analysis of the
present study was conducted, using the mean,
standard deviation and chi-square test by SPSS
V.16.

The agein Group | range from (19-39) years
with mean value 26.9+5.65, in Group |1 range from
(18-39) years with mean value 28.5 +5.6 and Group
[l range from (20-40) years with mean value
29+6.3 with insignificant difference when compared
to each other as shown in (Table 1).

According to the sex in Group | show 18 male
(51.4%) and 17 female (48.6%), in Group |1 show
20 mae (57.1%) and 15 femal e (42.9%) and Group
[11 show 16 male (45.7%) and 19 female (54.3%)
with insignificant difference among the three stud-
ied groups as shown in (Table 1).

ASA classesin Group | showed 23 patients
ASA | (65.7%) and 12 patients ASA |1 (34.3%),
in Group Il 24 patients ASA | (68.6%) and 11
patients ASA 1 (31.4%) and in Group I11 20 patients
ASA | (57.1%) and 15 patients ASA 11 (42.9%)
with insignificant difference among the three stud-
ied groups as shown in (Table 1).

BMI in Group | range from (18-36) min with
mean value 24.57+5.09, in Group Il range from
(17-37) min with mean value 27.17+5.8 and Group
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[11 range from (16-36) min with mean value 26.69 +
6.28 which show insignificant difference when
compared to each other as shownin (Table 1).

Comparison of the mean value of NPS among
the three studied groups revealed that there was
significant decreasein Group Il & I11 in comparison
with Group | a 30min, 1hr, 2hr, 3hr, 4hr, Shr, 6hr,
8hr, 10hr and 12hr post-operatively as shown in
(Table 2).

Comparison of the mean value of BBS (Berg
Balance score) among the three studied groups
revealed that there was no significant difference
at the base line (preblock) but there was significant
decrease in Group Il in comparison with Group |
& Group 11 at 30min after full recovery, 2hr, 4hr,
6hr and 8hr post-operatively as shownin (Table

3)

Comparison among the three studied groups
according to onset of 1st dose morphine reveal ed
that there was significant increase in Group |1 &
I11 in comparison with Group | as shown in (Table

4)

The total dose of analgesic consumption (mor-
phinein (mg)) showed significant increase in Group
I in comparison with Group Il & Group 111 (p-
value <0.001) with insignificant change between
Group Il & Group 111 (p-value 0.943) as shown in
(Table5).

Duration of motor block (BBS score <40) in
Group | & Group Il was Ohr. Whilein Group |1
ranged between 2-8hr with mean value (4.68+ 1.3)
hr. in comparison among the three groups there
was significant increase in Group 11 in comparison
with Group | & 11l asshown in (Table 6).

Table (1): Comparison among the three studied groups according to demographic data (age,

sex, ASA and BMI).

ltoms Group | Group |1 Group |1 Tests
(n=35) (n=35) (n=35) f&x2  p-vaue
Sex:
Male 18(5L4%)  20(57.1%)  16(457%) 0915 0.633
Femdle 17(486%)  15(429%)  19(54.3%)
Age (years):
Range 19-39 18-39 20-40 1.209 0.303
Mean + SD 26.91%£5.65 28.51+5.61 29+6.32
ASA:
ASA | 23(65.7%)  24(68.6%)  20(57.1%) 1072 0.585
ASA Il 12 (34.3%) 11 (31.4%) 15 (42.9%)
BMI (Kg/m ):
Range 18-36 17-37 16-36 2.024 0.137
Mean + SD 24.57+5.09 27.17+5.81 26.69+6.28
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Table (2): Comparison among the three studied groups according to NPS.

NPS (post-operative)

30min lhr 2hr 3hr 4hr 5hr 6hr 8hr 10hr 12hr
Gl:
Mean 4.31 4.23 4.26 3.89 3.77 4.06 451 434 4.0 4.46
SD 1.02 0.81 0.82 0.90 1.09 0.80 0.61 1.08 0.84 0.78
Gll:

Mean 1.13 128 128 131 134 1.38 147 1.50 153 1.38
SD 0.98 0.99 1.08 1.06 1.04 1.04 114 1.08 1.08 110

Mean 1.27 145 1.52 155 145 145 1.64 152 161 164
SD 0.91 0.90 0.91 0.87 0.94 0.90 0.90 0.83 0.97 0.93

H.test 65.950* 67.099* 66.513* 61.809* 56.820* 63.500* 68.375* 63.008* 58.485* 66.172*
p-value <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
o]} <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
p2 <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
P3 0.492 0.409 0.241 0.224 0.757 0.804 0.463 1.000 0.571 0.273

p1: p-value for comparing between Group | & Group Il. p3: p-vaue for comparing between Group Il & Group I1.
p2: p-value for comparing between Group | & Group I11. : Statistically significant at p<0.05.

Table (3): Comparison among the three studied groups according to BBS.

BBS
Pre 30m 2hr 4hr 6hr 8hr 12hr

Control:

Mean 56.0 56.0 56.0 56.0 56.0 56.0 56.0

SD 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FNB:

Mean 56.0 25.53 34.94 43.09 51.25 55.06 56.0

SD 0.0 5.45 4.63 5.28 4.87 214 0.0
ACB:

Mean 56.0 56.0 56.0 56.0 56.0 56.0 56.0

SD 0.0 0.0 0.0 0.0 0.0 0.0 0.0
F-test - 1064.969* 705.235*% 203.766* 32.353* 6.538* -
p-value - <0.001 * <0.001 * <0.001 * <0.001 * 0.002* —
o] - <0.001 * <0.001 * <0.001 * <0.001 * 0.002* —
p2 — 1.000 1.000 1.000 1.000 1.000 —
P3 - <0.001 * <0.001 * <0.001 * <0.001 * 0.002* —

pl: p-vaue for comparing between Group | & Group I1.

2: p-value for comparing between Group | & Group II1.
B3 . p-value for comparing between Group Il & Group I11.
* - Statistically significant at p<0.05.

Table (4): Timetill need for first dose of morphinein hours. Table (5): Comparison among the three studied groups ac-
cording to total morphine consumption (in mg).
Group | Group 11 Group 111
Group | Group 11 Group 111
Min. 0.0 10 20 -
Max. 00 120 120 vin. 6 0 0
Mean 0.0 11.22 11.09 . 2 20 20
Mean 1411 137 2.29
SD 0.0 2.28 257
SD 4.63 3.87 4.78
H-test 85.455 F-test 57.947
p-value <0.001* p <0.001
o]} <0.001* o] <0.001
p2 <0.001* P2 <0.001
P3 0.983 P3 0.943
p1: p-value for comparing between Group | & Group Il. pl: p-valuefor comparing between Group | & Group II.
p2: p-value for comparing between Group | & Group I11. 2: p-value for comparing between Group | & Group I11.
p3: p-value for comparing between Group Il & Group I11. B3 . p-value for comparing between Group Il & Group I11.

¥ Statistically significant at p<0.05. *: Statistically significant at p<0.05.
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Table (6): Comparison among the three studied groups ac-
cording to duration of motor block (in hours).

Group | Group Il Group 111

Min. 0.0 2.0 0.0
Max. 0.0 8.0 0.0
Mean 0.0 4.68 0.0
SD 0.0 13 0.0
F-test 438.56

P <0.001*

p2 1.00

P3 <0.001*

p1: p-vaue for comparing between Group | & Group II.
p2: p-value for comparing between Group | & Group I11.
p3: p-value for comparing between Group Il & Group I11.
*" : Statistically significant at p<0.05.

Discussion

Peripheral nerve blocks are associated with less
pain and lower odds of unplanned hospital admis-
sion compared to systemic analgesia [10] . The
decision regarding continuous versus single-
injection depends on the expected surgical trauma
and patient factors [11].

Benefits of ACB may include shorter hospital
stays, earlier and more efficient rehabilitation, and
pain control. Additionally, patients will retain the
ability to report pain in neighboring distributions
that can be involved when attempting to block the
femoral nerve at the inguinal crease. Thistechnique
also embraces the emerging regional philosophy
of selectivity or blocking only the areainvolved
in the surgery [12].

The most important advantage of ultrasound
for periphera nerve block PNB isthe ability to
confirm local anesthetic spread around the target
nerve. Thisisthe difference from conventional
blind techniques, which can fail because local
anesthetic does not uniformly surround the target
nerve [13].

In our study, there was no significant difference
among the three studied groups as regard to demo-
graphic data (age, sex, ASA & BMI).

Comparison of the mean value of NPS score
among the studied groups revealed that there was
no significant difference between FNB and ACB
(p-value 0.54), but there were significant increase
in control group in comparison to both FNB and
ACB (p-value <0.001).

The first time to introduce morphine and tota
morphine consumption showed no significant dif-
ference between FNB and ACB (p-value 0.983,
0.0943) respectively, but there were significant
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increase in control group in comparison to both
FNB and ACB (p-value <0.001).

While comparison of the mean value of BBS
score among the studied groups revealed that there
was no significant difference between control group
and ACB, there was significant decrease of BBS
scorein FNB till 6-8h post-operatively in compar-
ison with control group and ACB (p-value <0.001,
<0.001) respectively, indicating high risk of falling.

In agreement with our results, Hanson et al .,
[14] stated that all patients received ACB were able
to stand in the post anesthesia care unit and no
study participant subjectively mentioned leg weak-
ness or reported falls within post-operative 24
hours. However, they didn't objectively measure
the quadriceps muscle strength.

Kwofieet al., [15] demonstrated that Quadriceps
strength and balance scores were similar to baseline
following ACB. Following FNB, there was a sig-
nificant reduction in quadriceps strength.

David Kim et al., [16] estimated that the FNB
would result in at least 50% decrease in motor
strength in comparison with the saphenous nerve
block.

Jaeger et a., [17] reported that FNB reduced
49% of quadriceps strength from baseline but ACB
caused only 8% reduction in healthy young sub-
jects.

In controversy to our results, Espelund et al.,
[18] concluded that there were no significant anal -
gesic effect of the ACB after minor arthroscopic
knee surgery with a basic analgesic regimen.

El-Ahl, [19] found that the VAS pain score and
opioid consumption was significantly higher in
patients received ACB than FNB.

Conclusion and Recommendation:

Ultrasound guided ACB should be considered
as asafe efficient aternative to ultrasound guided
FNB for post-operative pain in cases of knee ar-
throscopy. Also ACB resultsin early mobilization
with no risk of fall and that renders ACB preferred.
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