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ABSTRACT

Introduction: Ultrasound-guided combined femoral-sciatic-obturator nerve block (peripheral nerve block) is the
preferred technique in anterior cruciate ligament reconstruction because it avoids subarachnoid block (SAB) related
complications and ensure prolonged postoperative analgesia. The aim of the study was to compare ultrasound-guided
peripheral nerve block and SAB for anterior cruciate ligament (ACL) reconstruction. Methods: A randomized, single-
blind study was conducted among patients undergoing ACL reconstruction at our center from February through
November 2024. Fifty patients undergoing the procedure were randomly assigned to either receive SAB- 2 ml of 0.5%
hyperbaric bupivacaine (group A) or ultrasound-guided combined femoral-sciatic-obturator nerve block- 30 ml mixture
of 5 ml 2.0% lidocaine, 15 ml 0.5% bupivacaine plus 10 ml distilled water (group B). Hemodynamic changes, visual
analogue score (VAS), time-to-spontaneous micturition following surgery, time to return motor power and time to
rescue analgesia were compared between the groups. Results: In Group A, the mean VAS was 2.32+0.69 and 5.48+0.82
after 2 and 3 hours respectively, whereas the VAS was zero in group B throughout. The time to first rescue analgesia
was significantly longer in Group B (630.4+36.11 min) when compared to Group A (248.4+26.09 min). Conclusions:
Ultrasound-guided combined femoral-sciatic-obturator nerve block provided better hemodynamic stability, prolonged
postoperative analgesia and allowed early ambulation due to early return of motor power.
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post-dural puncture headache, hematoma, low back pain, infection,
and poses a risk for patients with hemodynamic instability.? These
effects are not seen with peripheral nerve block. It also causes
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the presence of spinal deformities makes neuraxial block difficult
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for lower extremity surgery. Combined peripheral nerve
block has been recommended for ACL reconstruction
due to its benefits when compared with both general
anesthesia and subarachnoid block.® The most significant
advantage of peripheral nerve block over other regional
anesthesia methods is that, such blocks are limited to the
area innervated by the nerve and also eliminates the risk
of spinal hematoma and infection. The combined nerve
block is often inadequate to provide optimum analgesia
in patients undergoing ACL reconstruction, which may be
attributed to the spared genicular branches of obturator
nerve to the knee joint. Thus, an additional obturator
nerve block may increase the quality of nerve block during
surgery as well as postoperative analgesia. Peripheral
nerve block can solely ensure post-operative analgesia
following anterior cruciate ligament reconstruction, so
opioid analgesics and its adverse effects can be avoided.
Other benefits include better functional outcomes, such as
early initiation of physiotherapy and passive knee flexion
as patient remains pain free, and reduced duration of
hospital stay.* Furthermore, unlike the brachial plexus, the
nerves supplying the lower extremity are not anatomically
clustered and therefore can be easily blocked using
landmark technique.®

Recently, peripheral nerve blocks have become popular,
since the introduction of ultrasound-guided technology for
peripheral nerve block.® It is the preferred technique as it
has the advantages of fewer needle insertions, improved
block quality, shorter administration time, decreased
dosage of local anesthetic and a rapid onset of nerve
blockade.” In addition, it is associated with a reduced
incidence of inadvertent vascular puncture.® The occurrence
of paresthesia while performing the block is reduced by
using ultrasound guidance.” The incidence of long-term
postoperative neurological symptoms (PONS) is also rare.!°
As regional anesthetic procedures are performed in a
conscious state of the patient, anxiolysis is paramount.

This study was designed to compare ultrasound-guided
femoral-sciatic-obturator nerve block and subarachnoid
block in patients undergoing ACL reconstruction in terms
of the quality of anesthesia, stability of hemodynamic

parameters, motor block, duration of postoperative
analgesia, incidence of PONV and time to spontaneous
micturition.
METHODS

After ethical approval from the Institutional Review

Committee of Gandaki Medical College (Ref. No.
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31/080/081), this randomized, single-center, single blind
study was carried out among patients undergoing anterior
cruciate ligament reconstruction surgery at our center from
February through November 2024. All patients with ACL
injury of age group 16 to 65 years with ASA grading of [ and
II were included after thorough pre-anesthetic evaluation.
Patients who denied to be a part of this study, patients
with ASA grading more than II, patients with documented
allergy to local anesthesia and were excluded. Patients were
randomized using a computer-generated randomization
table into two groups: the sub-arachnoid block group (Group
A) and the ultrasound-guided combined femoral-sciatic-
obturator nerve block group (Group B). Demographic and
clinical data including age, weight, height, body mass index
(BMI) and American Society of Anesthesiologist (ASA)
physical status scores were recorded for all patients. The
peripheral nerve block and SAB were performed by the PI.

The sample size was calculated using the formula:

Sample size (N) = (Za + ZB)?*X (012 + 02%) / (u1 - n2)?
Where'!,

pl= 231 (time to urination in control group)

u2 =145 (time to urination in experimental group) o'l

=93 (Standard deviation of control group)
02= 36 (Standard deviation of experimental group)

Za=Z value (two tail) of standard normal distribution
at 95% confidence level or 5% level of significance =
1.96 (when a = 0.05 at 5% level of significance)

Zf3 = Z value (one tail) at 90.564% power = 1.28 (when
=0.2 and Power =1-f3)

Sample size= (1.96+1.28)%?x (93%2 +362)/ (231-145)?
=16

Sample size (n)= 16 (each group). Additional nine cases
were included in each group population in each group was
25. Therefore, 25 x 2 = 50 samples were enrolled in this
study.

All patients had the standard monitoring including
continuous electrocardiography (lead II), heart rate (HR),
non-invasive blood pressure (NIBP) measured every
5 minutes and oxygen saturation via continuous pulse
oximetry (SpO,). Intravenous (IV) access with 18G IV
cannula connected with a Hartmann’s solution was secured.
All patients received oral premedication with tablet
clonidine 2 pg/kg four hours before surgery.

Group A:
Sub-arachnoid block was performed in all patients in group

2025 page 9



Peripheral nerve block versus sub-arachnoid block

Original Research Article

A in the sitting position. Following the identification of the
L3-4 intervertebral space, skin antisepsis was performed
with chlorhexidine and allowed to dry. Then local anesthetic
infiltration was done using 2% lignocaine and 25G Quincke
spinal needle was used for sub-arachnoid block. The
subarachnoid space was confirmed by spontaneous reflux
of CSF and 2 mL (10 mg) of 0.5% hyperbaric bupivacaine
was administered. Patients were immediately placed in
the supine position and hemodynamic parameters were
monitored.

Group B:

Group B received ultrasound-guided combined femoral-
sciatic-obturator nerve block. The patients received 30 ml
mixture of 5 ml, 2.0% lidocaine, 15 ml 0.5% bupivacaine
plus 10 ml distilled water (15 ml for the femoral, 10 ml for
the sciatic nerve block & 5 ml for obturator nerve block).
Under aseptic conditions, a linear ultrasound probe was
placed on the inguinal crease to identify the femoral nerve
and vessels. After local skin infiltration with 2% Lignocaine,
a 12 cm block needle was inserted just medial to the femoral
vein and advanced using in-plane technique 1-3 cm just
below and parallel to the skin. [t was then redirected toward
the lateral fibers of the femoral nerve, where after negative
aspiration 15 mL of local anesthetic was injected. To block
the obturator nerve, the probe was moved medially, placed
superior to the needle, and tilted cranially to identify the
pectineus muscle proximally. The needle was subsequently
withdrawn to the subcutaneous tissue and redirected
using an out-of- plane technique toward the deep surface
of the pectineus, where after negative aspiration, 5 mL of
local anesthetic was injected. To identify the sciatic nerve,
a curvilinear probe was used and was placed inferior to the
needle and rotated/tilted to achieve the best longitudinal
image of the sciatic nerve. The needle was again withdrawn
subcutaneously and redirected using an in-plane technique
toward the sciatic nerve deep to the inferior border of the
quadratus femoris muscle & after negative aspiration, 10 ml
of local anesthetic was injected.

Block assessment:

For both groups, sensory block was evaluated using light
touch and cold application and it was considered adequate
if there was complete loss of touch & temperature sensation
at the T12 dermatome level in group A, and in the femoral-
sciatic-obturator nerve distribution in group B. Motor block
was evaluated using the Bromage scale (1= unable to move
legs or feet, 2 = able to move feet only, 3 = Just able to flex
knees with free movement of feet, 4 = Full movement of legs
and feet).’? Hemodynamic changes in terms of heart rate
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(HR), systolic blood pressure (SBP), diastolic blood pressure
(DBP) & mean arterial pressure (MAP) were measured
at baseline, immediately after initiation of block, after 5
minutes, 15 minutes, 30 minutes, 45 minutes and, one hour.
In addition, data regarding time-to-spontaneous urination,
incidence of PONV, patient satisfaction level by four-point
verbal rating scale (VRS) were also recorded. Duration of
postoperative analgesia was assessed by VAS following
surgery on an hourly basis till patient demanded rescue
analgesia.!’® Finally, quality of anesthesia was evaluated
using four points rating scale by calculating mean of the
following quality indicators- mean arterial pressure (MAP),
time-to-return of motor block, duration of postoperative
analgesia and patient satisfaction level.

Data were collected in a pre-designed proforma. Patient
information was obtained using patient information sheet.
Statistical analysis was carried out using Statistical Package
for the Social Sciences version(SPSS) 20.0 for Windows.
Qualitative variables are expressed as percentage and
quantitative variables are expressed in terms of mean and
standard deviation. Chi square test was used to compare
the categorical variables and unpaired t-test for continuous
variables. The p-value <0.05 was considered statistically
significant.

RESULTS

Fifty patients aged 18 through 60 years who fulfilled the
inclusion criteria and provided informed consent were
included in the final analysis. Basic demographics of the
study population is summarized in Table 1.

Table 1: Basic demographics of the study population

Group A Group B

Variables (n=25) e i
Age in years

(Mean % SD) 26.1+4.6 28.6%5.2 0.070
Height in cm

(Mean % SD) 1.64+0.04 1.62+0.05 0.125
Weight in kg

(Mean % SD) 64.4+6.6 67.52+4.4 0.055
BMI (kg/m2)

(Mean + SD) 24.1+2.5 25.3+2.1 0.074
ASA Class (%)

Class 1 21(84%) 22(88%) o84
Class 2 4(16%) 3(12%) !

The hemodynamic parameters between the groups are
summarized in Table 2. The heart rate variation was not
statistically significant between the groups, but systolic
and mean arterial pressure variation were statistically
significant. The mean arterial pressure was higher in Group
B than in Group A.
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Table 2: Distribution of hemodynamic parameters- Heart
rate (HR, in bpm), Mean arterial pressure (MAP, in mmHg)

Vital signs Group A Group B P-value
HR=77.68+4.73 HR=80%5.19 HR=0.105
SBP=118+2.3 SBP=120+5.2 SBP=0.957
Pre- operative
DBP=70+3.5 DBP=76+4 DBP=0.896
MAP=86+4 MAP=90.7+5 MAP=0.483
HR=75.92+4.93 HR=73.92+4.74 HR= 0.150
Immediately after  SBP=117.3225.25 SBP=129+4.29  SBP=0.001
the block DBP=70.88+585  DBP=7848+412  DBP=0.001
MAP=86.12+4.8 MAP=95.36+4.87 MAP=0.001
HR=72.16+4.59 HR=71.92+4.36 HR= 0.850
SBP=114.2+4.81 SBP=125.36+4.9 SBP=0.001
5-Min after block
DBP=70.12+5.84 4DBP=76.52+6.23 DBP=0.001
MAP=84.4+4.75 MAP=92.48+5.02 MAP=0.001
HR= 68.28+5.3 HR=69.68+4.31 HR=0.310
SBP=115.2+4.48 SBP=75.68+6.15 SBP=0.001
15-Min after block
DBP=73.36+5.44 DBP=75.68+6.15 DBP=0.164
MAP=86.92+4.27 MAP=91.52+4.62 MAP=0.001
HR=67.32+5.94 HR=67.52+3.7 HR=0.887
SBP=116.08+5.5 SBP=124.48+2.97 SBP=0.001
30-Min after block
DBP=72.72+5.89 DBP=74.6+4.92 DBP=0.226
MAP=86.88+4.87 MAP=90.88+3.62 MAP=0.001
HR=91.4+4.31 HR=65.28+3.22 HR=0.195
SBP=113.56+5.06 SBP=124.88+2.9 9 SBP=0.001
1 Hour after block
DBP=71.08+4.58 DBP=73.48+4.48 DBP=0.067
MAP=84.92+4 MAP=90.12+2.92 MAP=0.001

The mean visual analogue score (VAS) between both groups
have been summarized in Table 3. VAS after 2 hours, 3
hours and during patient’s demand of rescue analgesia
were statistically significant between the groups (p< 0.05).

Table 3: Visual analogue score (VAS) between the groups

VAS score Group A Group B P-value
Immediately after surgery 0 (no pain) 0 (no pain)

After 1 hour 0 (no pain) 0 (no pain)

After 2 hours 2.32+0.69 0.48+0.65 <0.001*
After 3 hours 5.40£0.76 0.72+0.73 <0.001*
VASwhenrescue analgesia g 43,087 5.36+0.49 0.007*

was demanded

*denotes statistical significance (p<0.05)

In Group A, the mean time-to-spontaneous micturition
following surgery, mean time to return of motor power,
and mean time to rescue analgesia were 412.4+32.95,
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366+20.82, and 248.4+26.09 minutes respectively (Table
4), and these differences when compared to Group B, were
statistically significant (p<0.05).

Table 4: Distribution of patients by time to spontaneous
micturition after surgery, duration until motor function
return, and time to rescue analgesia

. Group A Group B
Distribution p-value
(n=25) (n=25)

Time to spontaneous micturition

following surgery (min) 412.4+32.95 387.2423.54  0.003*
Time to return motor pow-

er(min) 366+20.82 314.2+22.44  <0.001*
Time to rescue analgesia(min) 248.4+26.09 630.4+36.11 <0.001*

*denotes statistical significance (p<0.05)

DISCUSSION

Anterior cruciate ligament reconstruction is a very common
orthopedic procedure and can be performed under a
variety of settings, even as a daycare surgery, and using
different anesthetic modalities. Effective pain control after
ACL reconstruction is vital since it is significantly affects
recovery and outcomes.* Though a variety of anesthetic
modalities have been studied for ACL reconstruction,
most of them have assessed only postoperative pain and
there have been a paucity of studies assessing variety of
other anesthetic parameters in this setting.!* In this study,
we have comprehensively studied this aspect as well as
the stability of hemodynamic parameters, motor block,
duration of postoperative analgesia, incidence of PONV and
time to spontaneous micturition for subarachnoid block
versus peripheral nerve block in ACL reconstruction.

In our study, statistically significant difference was
observed for systolic and mean arterial pressure variation
but not for heart rate variation between the two groups.
The mean heart rate showed similarity until one hour after
the block which can be explained by use of oral Clonidine
as premedication in both groups that has anti-nociceptive
properties by descending inhibition of pain pathway. The
mean MAP of group A decreased gradually throughout
the intraoperative period, while that of group B showed
changes in successive period of evaluation. However,
there was significant reduction of MAP in group A against
group B at different time interval (p<0.05). The possible
explanation is SAB associated peripheral vasodilatation and
resultant hypotension. As peripheral nerve block may cause
hemodynamic instability when blind landmark technique is
used, we used ultrasound guidance for nerve localization as
it enabled us to administer minimum volume of drugs so as
the mean arterial pressure remained stable throughout the
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operative procedure.

We observed that mean visual analogue score (VAS) in
Group A was higher than Group B after two hours, three
hours and during patient’s demand of rescue analgesia
which indicates that ultrasound-guided combined femoral-
sciatic-obturator nerve block had a significantly longer
postoperative analgesia compared with arachnoid block.
This finding is consistent with other studies assessing
this aspect after ACL reconstruction.'® The presence
of adequate postoperative analgesia is essential to
facilitate rehabilitation after anterior cruciate ligament
reconstruction. In SAB, the presence of pain after
regression of the block is one of the factors that limit its
use. The mean time to rescue analgesia was very much
significant (p<0.0001) in Group B than Group A. It might
be due to performing additional obturator nerve block that
was not performed in the previous studies. The obturator
nerve provides sensory innervation of the knee joint and
gracilis tendon.!® So, it is necessary to block it for adequate
analgesia.

The mean time to return of motor power was significantly
early in Group B compared to Group A (p<0.001). Patient
satisfaction were excellent in both group while group
B showed stable hemodynamic stability, early return of
motor power and prolonged postoperative analgesia than
group A. So, we can say that quality of anesthesia was
better in group B. Our observation differs from findings of
that by Sari et al. ' where they concluded that the quality
of subarachnoid block (SAB) is better than sciatic-femoral
block in arthroscopic knee surgery. This might be explained
by the fact that they measured quality of anesthesia based
on a single indicator- whether additional analgesics were
needed or not during the procedure while we used a variety
of parameters to assess it.

CONCLUSIONS

Ultrasound-guided combined femoral-sciatic-obturator
nerve block allows for precise placement of local
anesthetic near the targeted nerves, providing prolonged
postoperative analgesia, hemodynamic stability and early
ambulation due to early return of motor power. Also, it
has less systemic side effects and provides good patient
satisfaction. The research finding highlights that if we
change our anesthetic technique of ACL reconstruction, it
can be done as a day case surgery.
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