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Abstract:

Background: As the emphasis has been on faster recovery during the early postoperative period, recent trends
in pain management protocols following arthroscopic knee surgeries have shifted toward effective analgesia
with minimal complications.Based on its excellent analgesic effect, FNB has gained widespread use as part of
arthroscopic knee surgeries pain control regimens. However, FNB is associated with a significant decrease in
the strength of quadriceps muscles which may prolong mobilization. Adductor canal block on the other hand is
currently considered as an effective alternative to FNB to FNB that produces a predominantly sensory block
besides preserving the strength of quadriceps. This study was conducted to explore practical issues for ACB
and to compare analgesic efficacy and functional recovery between ACB and FNB in patients undergoing
arthroscopic knee surgeries

Method: Sixty patients of ASA physical status of I-1l of both sexes, aged between 18-75 years, undergoing
arthroscopic knee surgeries were included in this study. It was an prospective observational study. On arrival
the patients were assessed and spinal anesthesia was given Twenty eight patients received adductor canal block
and were grouped under group ACB, while 22 patients who were administered femoral nerve block were
grouped under FNB. All the blocks were performed under USG guidance. Post operatively all patients were
monitored for hemodynamic parameters, pain score, side effects and mobilization ability. Patient’s satisfaction
with anesthetic technique was also assessed.

Results: ACB, which offers almost pure sensory blockade, has emerged as a reasonable alternative to FNB that
result in the strength of of quadriceps muscles, as part of a current arthroscopic knee surgeries pain control
protocol. There were significant differences in mobilization ability between the two groups in the TUG test. In
addition, although ACB offered comparable pain relief with preserved motor strength, patient satisfaction did
not differ.

Conclusion: The findings of this study suggest that ACB is a more appropriate analgesic modality than FNB in
patients undergoing current multimodal perioperative protocols after arthroscopic knee surgeries.
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I.  Introduction

Severe intra operative and postoperative pain after arthroscopic knee surgery is significant enough to
interfere with initial recovery, range of motion and duration of stay in hospital. Optimal pain relief and minimal
side effects have a major impact on patient outcome including patient satisfaction, besides helping in
streamlining low cost surgical services [1]. Arthroscopic surgical techniques and early mobilization after
surgery have made knee surgeries more patient friendly. Despite the fact that arthroscopic procedures are
minimally invasive, patients do experience severe pain during the early postoperative period [2]. After
arthroscopic knee surgery appropriate management of postoperative pain results in faster recovery, reduces the
risk of complications and improves patient satisfaction. While preemptive use of multimodal measures is now
accepted as a principle of pain management after arthroscopic knee surgery, no acceptable standard pain
management protocol has been established. There are different pain management regiments currently used
following arthroscopic knee surgery. Among these peripheral nerve block (PNBs) provide effective and
synergistic pain relief when used as part of a multimodal regimen and are considered an essential part of the
current multimodal pain management protocol [3-6].
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Peripheral nerve block hasgained significance as anesthetic component of the drive towards multi-
modal peri-operative analgesia for total hip or knee arthroscopy. It results in reduction in the use of opioids,
both as part of the anesthetic regimen and the post-operative infusion. Thus, it reduces the incidence of opioid-
induced post-operative nausea and vomiting, sedation and respiratory depression. In view of satisfactory pain
relief and the opioid sparing effect, femoral nerve block (FNB) is commonly used as an analgesic modalityand
isconsidered the standard PNB in patients undergoing arthroscopic knee surgery. Further the use of ultra sound
guided PNB techniques lead to lesser needle attempts and consequently improvesblock success ratebesides
reduced blockperformance and onset times [7-11].

FNBhowever, results in significant decrease in quadriceps muscle strength, followed by delayed
mobilization, which has the potential risk of falling [12-17]. As against this the adductor canal block is a
predominantly sensory block and after knee arthroscopy can be used as an alternate for post-operativeanalgesia.
Adductor canal block (ACB) was first described by Vander Wal [ 18-19] and is a highly successful approach to
the saphenous nerve. ACB as compared to FNB results in less reduction in the quadriceps muscle strength as
only the motor nerve to the vastus medialis of the quadriceps muscle traverses the adductor canal [20].

The study was thus conducted to determine the post-operative outcomes following adductor canal
block and femoral nerve block in patients undergoing arthroscopic knee surgery. Main aim was to assess
duration and quality of analgesia, requirement of additional analgesia in 24 hours, quadriceps muscle strength,
patient satisfaction score and inadvertent side effects of these blocks and drugs if any.

Il. Material and Methods:

The present study was conducted in the Department of Anesthesiology in Bone & Joint Hospital which
is one of the associated hospitalof Government Medical Collage Srinagar from October 2017 to October 2019.
Sixty patients of American Society of Anesthesiology physical status I-11 of both sexes, aged between 18 and 75
years, undergoing arthroscopic knee surgeries were selected for the study. After getting approval from
Institutional Ethical Committee, written informed consent was obtained from all the patients before surgery.
Patients with BMI > 35, chronic opioid use, neuropathic pain, contraindication to neuraxial block, contra
indication to adductor canal block (ACB)or femoral nerve block ( FNB) allergy or contraindication to the drug
to be used , severe psychiatric or mental disorder were excluded from the study.

On arrival to operating room, an 18-gauge intravenous catheter was inserted and monitoring of
electrocardiography, non-invasive blood pressure, oxygen saturation (SpO,) was started and baseline values
were recorded. Patients were premedicated with midazolam 1-2 mg and fentanyl 25-50 mcggiven intravenously.
Spinal anesthesia was performed in the sitting position with a 25-gaugeWhitacre needle, using a midline
approach at L4-5 inter space. Once free flow of CSF was recognized the intrathecal anesthetic solution (12 mg
of 0.5% bupivacaine) was injected over 15 s, aspirating CSF at the end of injection to confirm needle position.
After intrathecal injection, the patients were put in supine position. Supplemental oxygen was given at 4L/min.
Surgery was started when adequate sensory block was obtained. At the end of surgery the patients received
either ACB or FNB depending up on the preference of the attending anesthesiologist. All the blocks were
performed under USG guidance by the experienced anesthesiologist. Patients were randomly allocated into two
groups:

I ACB group comprised of 28 patients who received adductor canal block.
I1 FNB group comprised of 22 patients who received femoral nerve block.

The femoral nerve block was performed with the patients in the supine position. The area was cleaned.
The transducer was placed transversely on the inguinal crease over the pulse of the femoral artery and moved in
lateral to medial direction to identify the femoral artery and nerve. A skin wheal of LA was made 1cm away
from the lateral edge of the transducer and the needle was inserted in plane in a lateral to medial orientation
towards the nerve.The needle was passed through the fascia iliaca and when the needle tip was adjusted adjacent
to the nerve,15ml of 0.5% of Ropivacaine + 2mg Dexamethasone was injected after careful aspiration.

For the adductor canal block the patients were positioned in supine with knee slightly flexed and leg
externally rotated (frog leg position). After cleaning the area, a high frequency linear ultrasound transducer was
placed transverse to the longitudinal axis of the extremity. The saphenous nerve was located as a hyperechoic
structure placed anterior to the artery in the adductor canal. Local anesthetics solution of 15 mL of 0.5%
Ropivacaine + 2mg Dexamethasone was deposited around the SN.AII patients were observed for 24 hr after the
end of surgery. The intensity of post-operative pain was recorded for all the patients using a scale of 0-10 VAS
score at 15min, 30min, 1, 4, 8, 12,16 , 24 hours after surgery. Patients who reported VAS 4 or >4 were given
injection tramadol 50mg IV repeated once if required after 30 min. Total analgesic consumption in 24 hrs was
noted The patient’s satisfaction with the anesthetic technique was assessed on a scale of 1-5 where a score of 1
indicated strongly dissatisfied and score of 5 strongly satisfied. The ability to mobilize was assessed by the
timed up and go test at 1, 6 and 24 hrs post operatively. The TUG test measures the time it takes for a person to
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stand up from a chair, walk a distance of 3m and return to the chair.Patients were observed for any inadvertent
adverse effects like nausea, vomiting, bradycardia, hypotension, pruritus etc.

I11. Results & Observation

The study was successfully conducted in all the 60 patients and there was no perioperative protocol
deviation. The patients in two groups were compared with respect to age, weight, height, gender distribution,
ASA class, and duration of surgery. The demographic data reveals that both the groups are comparable in age,
weight and height. The age in group ACB and FNB ranged between 18 to 75 years with a mean age of
56.75+12.50 and 55.50+13.25 years respectively. The statistical analysis between two groups was not significant
(p= 0.876) as shown in table 1. In group ACB, weight ranged between 50-80 kg with a mean weight of
61.50+8.87kg while as it was between 50-90 kg with a mean weight of 62.50£10.99 in FNB group. . When the
values were compared statistically the difference was found to be insignificant (p=0.82). Height in ACB and
FNB varied between 157-175cm with a mean height of 166.3+4.61cm. In FNB mean height was 168.4+5.547cm
in a range of 160-179 cm and the difference between the two groups was found statistically insignificant
(p=0.264). Duration of surgery ranged between 40-60 minutes in both the groups with a mean duration of
48.50£11.5 and 47.75+12.5 minutes in group ACB and FNB respectively. The statistical difference between
the groups was insignificant (p=0.743). Majority of patients in the study population belonged to ASA class-I
and variation in ASA class of distribution of patients among two groups was statistically insignificant
(p=0.631). All the patients in two groups were comparable regarding the gender of the patients and the variation
in gender distribution between groups was statistically insignificant (p=1.0).

Table 1.Comparison of various demographic parameters between two groups

Variable Group ACB(n=28) Group FNB(n=22) P value Remarks
Age 56.75 + 12.50 (18-75) 55.50+13.25 (18-75) 0.876 NS
Weight 61.50 +8.87 (50-80) 62.50+10.99 (50-90) 0.82 NS
Height 166.30+4.61 (157-175) 165.40+5.547 (160-179) 0.264 NS
ASA /I 18/10 16/06 0.631 NS
Gender Male/female 18/10 14/08 1.00 NS
Duration of surgery 48.50 + 11.50 47.75+12.50 (40-60min) 0.743 NS

The pain intensity increased with hours in both the groups and peak was observed eight hours after
operation in ACB group while as it was observed between 8 and 12 hours in FNB group. (Table2). VAS score
remained less than 3.0 until the 4 hours postoperatively in FNB patients. . After 12 hours the pain score showed
a declining trend. Visual analogue score at different time intervals were statistically insignificant between the
two study groups (p>0.05).

The time to first request for analgesia ranged from 4 to 11 hours with a mean of 6.90+3.5 hours in
group ACB, and 4-12 hours with a mean of 7.25£2.9 hours in group FNB (Table 3). The statistical difference
was in significant among the study groups (p value >0.05).Total tramadol consumption was almost similar
among the study groups and statically difference was in significant with P >0.05.I1t was 80+ 30 mg in ACB
group and 85+ 32 mg in FNB group (Table 4).

Table 2.Post-operative VAS score in studied groups:-

Time Group Mean SD p-value Remarks

15 min ACB 2.9 14 0.765 Non Sig
FNB 2.1 1.1

30 min ACB 3.1 2.2 0.681 Non Sig
FNB 23 1.3

lh ACB 3.2 2.1 0.652 Non Sig
FNB 2.8 15

4h ACB 3.8 2.7 0.821 Non Sig
FNB 3.0 2.1

8h ACB 4.1 2.9 0.611 Non Sig
FNB 35 25

12h ACB 3.9 25 0.732
FNB 3.6 1.9

16h ACB 35 23 0.654 Non Sig
FNB 3.1 15

24 h ACB 1.2 0.70 0.124 Non sig
FNB 0.9 0.85
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Table 3.Time to first request of analgesic in postoperative period (hours).
Group Mean SD Range p-value Remarks
ACB (n=28) 6.90 3.5 4-11
FNB (n=22) 7.25 2.9 4-12 0.768 Non Sig

The time to first request for analgesia ranged from 4 to 11 hours with a mean of 6.90+3.5 hours in
group ACB, and 4-12 hours with a mean of 7.252£2.9 hours in group FNB (Table 3). The statistical difference
was in significant among the study groups (p alue >0.05).

Table 4.Total analgesic dose in first 24h (mg).

Group Mean SD P-value Remarks
ACB (n=28) 80+30 3.4
FNB (n=22) 85+32 3.9 0.701 Non Sig

Total tramadol consumption in the first 24 hours postoperatively was almost similar among the study
groups and difference was statistically insignificant with P >0.05 (Table 4). In the first 24 hours 80+30 mg of
tramadol was consumed in ACB group which was slightly higher (85£32 mg) in FNB group.

Table 5.TUG Score Different time intervals 1 h,6 h,24 hrs.

Groups No. of patients Mean SD Range P value Remarks
Group ACB 28 45 1.9 3-6.0 <0.05 Sig
Group FNB 22 8.0 2.85 5-9.0

There was significant difference in mobilization ability between the groups in the TUG test (P <0.05),
at different time intervals between the study groups. The patients in ACB group took comparatively less time to
stand up from chair , walk a distance of three meters and return to chair as is seen in table 5.

Table 6.Post operative adverse/side effects in study groups:-

Variables Group ACB(n=28) Group FNB (n=22) p-value Remarks
Nausea 04(14.28) 06(27.27) 0.88 Non Sig
Vomiting 04(14.28) 03(13.63) 0.66 Non Sig
Pruritus 01(3.57) 2 (9.09) 0.40 Non Sig
Bradycardia 03(10.71) 04(18.18) 0.78 Non sig
Hypotension 04(14.28) 03 (13.63) 0.65 Non sig

Post operative adverse effects including nausea, vomiting, pruritus, bradycardia and hypotension
observed were comparable among the two study groups (Table 6). The incidence of both vomiting and nausea
was 14.28 % in ACB group against 13.63 and 27.27 % respectively in FNB group. The incidence of pruritus,
bradycardia and hypotension was 3.57,10.71 and 14.28 percent in ACB group as against 9.09, 18.18 and 13.63
percent in FNB group resprctively. When compared statistically, the results were found not significant.( p value
of >0.05.).

Table 7. Patient satisfaction:

Variable Group ACB Percentage Group FNB Percentage
N=28 N=22

Excellent 22 78.57 16 72.72

Good 04 14.28 04 18.18

Poor 02 7.14 02 9.09

The above table shows the patients satisfaction among the study population. Satisfaction with the
technique was similar in both the groups. While majority of the patients were satisfied in both the groups
(72.72-78.57 %), the level of poor satisfaction was as low as 7.14-9.09 %. The patients were discharged 24
hours after surgery and sent for passive physiotherapy.

IV. Discussion

Although arthroscopic knee surgery is minimally invasive, it is associated with severe post-operative
pain which interferes with initial recovery of patients and their early rehabilitation. While the main focus has
always been on faster recovery during the postoperative period, the emphasis in pain management protocols
following arthroscopic knee surgeries have shifted to effective analgesia with minimal complications.
Management of postoperative pain is, therefore, a challenge during knee surgery. It is one of the major factors
that determine rehabilitation and hospital discharge. Based on its excellent analgesic effect, FNB has gained
widespread use as part of arthroscopic knee surgeries pain control regimens. However, there are reports that
FNB reduces the strength of quadriceps, which besides being essential for early mobilization and is associated
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with an increased risk of postoperative falls [4, 12, and 13]. ACB,therefore, is currently considered as
aneffectivealternative to FNB that produces a predominantly sensory block and preserves the strength of
quadriceps in patients [20-21].

The current observational study was designed to compare analgesic efficacy and functional recovery
between ACB and FNB, and to assess the quality of analgesia, execution time of techniques, incidence of
complications and patient satisfaction and duration of analgesia. The study demonstrated that the ACB offers
almost pure sensory block and is more appropriate analgesic modality than FNB in patients undergoing current
multimodal perioperative protocols after arthroscopic knee surgery. It has emerged as an effective alternative to
the FNB. The strength of quadriceps was not effected and comparable pain relief with preserved motor strength
was satisfactorily achieved. It was not in any case inferior to the FNB regarding VAS scores and opioid
consumption. However, there was no significant difference in patient satisfaction. Elsewhere also several studies
validated the ACB as an effective analgesic method in arthroscopic knee surgery [22].

Jenstrup et al [23]demonstrated effectiveness of the ACB on pain and ambulation after arthroscopic
knee surgeries, compared with placebo.While in the study of the authors the strength was not objectively
measured and it involved a high dose of local anesthetic (30 ml of 0.75% ropivacaine, 225 mg). This large dose
of local anesthetic may have resulted in the weakness of e quadriceps. The present study used a lower dose of
anesthetic (15 ml of ropivicane) and directly compared ACB with FNB.

In the present study a regimen of 15 ml of 0.5% Ropivacaine and 2mg Dexamethasone was applied. In
earlier reports related to ACB, local anesthetics were administered as repeated boluses via a catheter to ensure
spread of local anesthetic throughout the entire aponeurotic canal [23,24,25,26]. Since it was not possible to
ensure proper administration of intermittent boluses in the present study we chose infusion which may have
reduced the analgesic potential of ACB.On the contrary, a previous study has shown that reducing the total dose
of local anesthetic for FNB was followed by insufficient pain relief [27] .In the present studywe observed
superior functional recovery in ACB group after arthroscopic knee surgery. This observation draws support
from earlier studies [28-31]. Quadriceps muscle weakness results in functional impairment and is associated
with an increased risk of fall. However, some earlier studies suggest that there was no evidence that ACB
reduced the risk for postoperative falls, which may be a fatal complication of FNB,[32-36] or LOS [37]
compared with FNB. Heterogeneity among studies in reporting outcome variables made uniform comparison
difficult, and further studies are needed to determine whether ACB provides superior functional recovery
compared with FNB.

V. Conclusion

The findings of this study suggest that ACB which offers almost pure sensory blockade seems to be a
reasonable alternative to FNB, that leads to substantial reduction in quadriceps muscle strength, as part of a
current arthroscopic knee surgeries pain control protocol.. The findings of this study suggest that ACB is a more
appropriate analgesic modality than FNB in patients undergoing current multimodal perioperative protocols
after arthroscopic knee surgeries.
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