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Abstract

Introduction- Combined femoral nerve block (FNB) and sciatic nerve block (SNB) is a
popular method for reducing postoperative pain following orthopaedic surgery on the lower
limbs because it effectively reduces pain. Avoiding the negative effects of central neuraxial
blockage, FNB delivered via the landmark approach, peripheral nerve stimulation (PNS), or
ultrasound (USG) produces efficient analgesia. The application of nerve blocks in clinical
practice has been transformed by USG-guided blocks. In this study, the effectiveness of
peripheral nerve stimulator (PNS)-guided and ultrasonography (USG) guided combined
femoral nerve block and sciatic nerve block in knee arthroscopic operations is compared.

Material and method- after ethical approval, the study was carried out on 80 patients, with
40 in each group i.e. group P and group U. Individuals aged between 21-65 years,who were
brought to the hospital for elective lower limb operations not extending more than 2 hours,
limb surgeries below Knee or at knee level with American Society of Anesthesiologists
Physical Status (ASA PS) I, Il, and 1l were included in the study. Statistical analysis: data
collected were tabulated and analysed by SPSS software version 20.0.

Result- Mean age of the patients in group P was 38.56+7.56 years while it was 40.32+7.75
years in group U. The number of needle repositioning was found to be significantly less in
group. Similarly onset times of sensory and motor block in USG guided patients (10.67+1.32
and 14.56+1.05 minutes respectively) were significantly lower than the PNS guided patients
(16.68£1.35 and 21.02+1.21 minutes respectively). In the current study the group U had
lower incidence of complications as compared to group P. The postoperative VAS at 6 hours
did not differ substantially between the two groups, however at 12 and 24 hours, the group U
VAS was considerably lower than the group P.

Conclusion- When it came to femoral and sciatic nerve localisation, the ultrasound-guided
lower limb block outperformed the nerve stimulator-guided method in terms of performance
time, precise needle insertion, failure rate, and occurrence of complications.

Keywords- Regional anesthesia, Ultrasound, Nerve stimulator, Femoral nerve block, Sciatic
nerve block.
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Introduction:

Several methods of regional or central neuraxial blocks can be used to provide surgical
anaesthesia of the whole lower extremity.[1,2] The regional blocks like femoral nerve block
along with sciatic nerve block can be one of the alternative techniques to provide surgical
anesthesia. [3,4] Ankle, foot, medial side of calf, knee, and anterior thigh sensory anaesthesia
is achieved by blocking the femoral nerve.[2] The sciatic nerve may be utilised to manage
postoperative pain after foot and ankle surgery, and it has been blocked using a variety of
techniques. [5,6]

The best anaesthetic method for lower limb orthopaedic surgeries is regional anaesthesia
because it lowers the need for systemic analgesics, improves perioperative pain management,
and permits early ambulation, all of which lessen the risk of deep vein thrombosis.[7] There
are several regional anaesthesia procedures for lower limb surgery that offer adequate sensory
block with minimum motor block for improved postoperative mobility. One simple block that
works well is the femoral nerve block (FNB). Avoiding the negative effects of central
neuraxial blockage, FNB delivered via the landmark approach, peripheral nerve stimulation
(PNS), or ultrasound (USG) produces efficient analgesia.[8] The scope of anaesthesia has
changed now from general anaesthesia and central neuroaxial blockade of isolated limb
surgery to peripheral nerve blocks with the advent of ultrasonography and peripheral nerve
stimulators.[9] The techniques used to determine the nerve's location are either directed by
the determination of a suitable motor response upon nerve stimulation or by the elicitation of
paraesthesia.

However, neither approach has a high sensitivity for detecting needle-to-nerve contact.[10]
The application of nerve blocks in clinical practice has been transformed by USG-guided
blocks. By directly seeing the nerve, ultrasound makes it possible to monitor the distribution
of regional anaesthesia and keep the needle away from delicate organs.[11,12] This imaging
modality has proven highly useful to guide targeted drug injections and catheter placement.
The last several years has witnessed a tremendous increase in use of ultrasound guidance for
regional anesthesia. [13]

The goal of the current study was to determine which approach had the greatest results and
the fewest adverse effects by comparing femoral-sciatic nerve blocks guided by nerve
stimulators and ultrasonography.

Material and methods:

This study was carried out after obtaining ethical approval from institutional ethics committee
approval. With a power of 80% and a 95% confidence level, the sample size was 80 patients
(40 in each group), calculated as the effect size and difference from the past article, which
was 12.5%. [14]

Individuals aged between 21-65 years,who were brought to the hospital for elective lower
limb operations not extending more than 2 hours, limb surgeries below Knee or at knee level
with American Society of Anesthesiologists Physical Status (ASA PS) I, II, and 11l were
included in the study. Patients who refused to participate, uncooperative patients, patients
with co-agulopathies or infection at the site of application and urgent cases were excluded.
For every subject, written informed permission was acquired. Additionally, instructions about
the fasting time were given.

627



Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL15, ISSUE 12, 2024

In both the groups (group P and group U), the sciatic and femoral nerve blocks were achieved
using a 25 ml mixture consisting of 10 ml of lignocaine adrenaline, 10 ml of 0.5%
bupivacaine, and 5ml of saline (10ml for the femoral and 15 ml for the sciatic nerve block).

Patients in Group P had a nerve block guided by PNS. Initially, the stimulating current
intensity was set to provide 1 mA, and the stimulation frequency was set at 1 Hz.Using a 22-
gauge insulated Stimuplex needle (B. Braun, Germany), the skin was punctured and the
needle was manipulated and repositioned to elicit contraction of the respective muscle. After
a gradual reduction in current, the needle's location was carefully adjusted to provide a
negative stimulation at less than 0.3 mA. At that moment, the prepared solution was
administered gradually following a negative blood aspiration.

In Group U, a 12-7 Hz high-frequency linear array probe (Fujifilm Sonosite M-Turbo
Portable Ultrasound Machine) was used. The needle was inserted and if the tissue under the
fascia iliaca expanded after receiving a 3 mL injection of the local anaesthetic solution, the
placement was considered good. The needle was adjusted until the proper local anaesthetic
distribution, including anterolateral spread, was evident. The preferred local anaesthetic was
delivered over the course of one to two minutes following negative aspiration. All patients
received intravenous (V) paracetamol (15 mg/kg every 6 hours). If the patient complained of
discomfort, an intravenous injection of tramadol (2 mg/kg) was given as a rescue medication.

Time to perform the block (defined as the interval between the initial needle contact with the
skin and the needle's removal), the number of needle redirections needed to accomplish a
block, and the block's duration (defined as the interval between the drug's deposition and the
patient's pain complaint and need for a rescue analgesic) were recorded. Additionally, we
evaluated how satisfied patients were with the block overall in the following ways: 0 means
inadequate, 1 means satisfactory, 2 means excellent, or 3 means exceptional. Side effects
during block performance were also seen in both the groups. Postoperative visual analogue
scale was observed in all patients which consists of 10 cm straight line with two ends
representing pain dimension, zero = no pain and 10 = worst pain. The distance in cm from
zero point to the patient mark was used as numerical index for degree of pain.

Statistical analysis: data collected were tabulated and analysed by SPSS software version
20.0. Frequency and percentage were used to present categorical data. For continuous
variable mean+SD was used. The chi-square test was used to see the association between
categorical variable. Student’s t-test was used to test the significance of the difference
between the two groups. For all tests p-value of <0.05 was considered to be significant.

Results:

The study was conducted upon a total of 80 patients (40 in each group). Table 1 shows age,
height weight, BMI and duration of surgery of the patients. Table 1 shows the demographic
features of study participants. Mean age of the patients in group P was 38.56+7.56 years
while it was 40.32+7.75 years in group U. the difference between mean age was not
significant. Mean weight of group U (69.26+7.35) was a bit higher than the group P
(68.65+8.65 kg) and the difference was not significant. Height of the group U patients was
significantly higher than the group P patients but there was no significant difference of BMI
between the two groups. As far as duration of surgery is concerned it was 78.64+11.87
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minutes in group P and 77.44+10.91 minutes in group U and the difference was non-

significant.

Table 1: Demographic characteristics of patients

Variable Group ‘P’ Group ‘U’ p-value
Age in years 38.56+7.56 40.32+7.75 0.307
Height in cm 165.45+5.34 168.34+5.53 0.019
Weight in kg 68.65+8.65 69.26+7.35 0.339
BMI in kg/m? 25.01+1.01 25.21+1.20 0.422
Surgery duration in | 78.64+11.87 - 77.44+10.91 0.639

minutes

The number of needle repositioning was found to be significantly less in group U patients as
can be seen in table 2. It was 5.63+0.689 in group P patients and 3.01+0.564 in group ‘U’
patients.

Table 2: Number of needle repositioning

Group Mean SD p-value
Group ‘P’ 5.63 0.689 <0.001
Group ‘U’ 3.01 0.564

Similarly onset times of sensory and motor block in USG guided patients (10.67+1.32 and
14.56x1.05 minutes respectively) were significantly lower than the PNS guided patients
(16.68+1.35 and 21.02+1.21 minutes respectively).

Table 3: The onset time of complete sensory and motor block (minutes)

Group ‘P’ Group ‘U’ t p-value
The onset time | 16.68+1.35 10.67+1.32 -20.062 <0.001
of sensory block
(min)
The onset time | 21.02+1.21 14.56+1.05 -25.327 <0.001
of motor block
(min)

Complications were also studied among two groups. As shown in table 4, hematoma was
most common complication found in group P patients followed by painful paresthesia. Only 1
patient in group P developed neuropathy and non developed toxicity. In group U patients
none of the patient were found to developed any of the complications.

Table 4. Complication among study groups

Complication Group ‘P’ Group ‘U’ | Chi-square | p-value

Hematoma Yes 16 0 20.000 <0.001
No 24 40

Painful Yes 10 0 11.429 <0.001
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paresthesia No 30 40

Neuropathy Yes 1 0 1.013 0.314
No 39 40

Toxicity Yes 0 0 0 1.000
No 40 40

The mean value of VAS was nearly equal in both the groups at 6 hours. However at 12 and
24 hours post-operative, a significant difference was found between the two groups. It
showed that both groups have ascending course of increased pain intensity with time but with
less intensity at group U.

Table 5 : VAS at different times

Group ‘P’ Group ‘U’ t p-value
VAS (6 hrs) 2.3+0.34 2.25+0.35 0.449 0.654
VAS (12 hrs) 3.58+0.61 3.20+0.64 2.718 0.008
VAS(24 hrs) 4.32+0.72 3.40+0.81 5.369 <0.001

Discussion:

For lower limb operations below the knee, combined femoral-sciatic nerve is a great
choice.[15] Regional anaesthesia has several advantages over general anaesthesia, including
better pain control, a lower risk of cognitive impairment, early discharge from hospital, more
patient satisfaction, and increased cost effectiveness.[16]

In this study, it was observed that; in ultrasound-guided group; there were less mean number
of attempts of nerve localization and needle passages when compared with the nerve
stimulator guided group. This finding was consistent with the finding of other workers
Wadhwa et al. Their study, which compared ultrasound to nerve stimulators for two groups—
one receiving sciatic nerve block and the other receiving lumber plexus block—showed that
ultrasonic imaging is a useful technique for locating peripheral nerves and may help with
block performance. It enables real-time, direct visualisation of the nerve and needle with
fewer needle passages than a group guided by a nerve stimulator. [17]

Forouzan et al. observed that USG-guided FNB had significantly lower procedural time
compared to PNS, and the block duration was almost similar in both groups. This was similar
to our study with respect to the procedural time and the duration of the effect of the
block.[18]

Casati et al. compared USG and PNS for multiple injection axillary brachial plexus block.
They observed that the number of needle passes was four in the USG group compared to
eight in the PNS group (p = 0.002), which was similar to our study, where we observed a
lower number of needle repositioning in the USG group (Group U) than PNS group (Group
P).[19]
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In the current investigation, the US group had both sensory and motor block onsets much
faster than the NS group. One possible explanation for this might be that US procedures
include injecting the local anaesthetic closer to the targeted nerve. These results concurred
with the findings of the systematic review by Liu who compared ultrasound guiding with
other methods for nerve localisation and discovered that US guidance improved the block
onset of sensory and motor block onset more than the conventional method.[20] The results
of Detelfobal and Ralf's systematic review of ultrasound guidance for deep peripheral nerve
block, such as sciatic nerve, in comparison to nerve stimulators for nerve localisation, also
support our findings. They discovered that US guidance improved block onset, both sensory
and motor, compared to traditional technique. [21]

According to this study, the US group had a lower risk of unintentional vascular puncture
during nerve localization which is a result of under-vision US methods. This outcome was
consistent with what other writers had found. Lewis et al. discovered that, in comparison to
nerve stimulation, peripheral nerve block carried out under ultrasound guidance had less
complications, such as vascular puncture.[22]

In a comparative randomised study, Bansal et al. also compared the ultrasound and electrical
stimulation block techniques for femoral and sciatic nerve block. They found that the
ultrasound guidance was linked to a significantly lower incidence of blood vessel punctures
than electrical stimulation.[9] In their investigation, Cao et al. also confirmed that ultrasound
guiding for sciatic nerve block had a higher success rate and a lower vascular puncture rate
than nerve stimulator guidance. [23] The present study shows that US group had no incidence
of painful parasthesia and postoperative neuropathy during block while NS group had 10 and
1 cases of painful parasthesia and postoperative neuropathy. These results might be explained
by the fact that the direct vision US approach reduces the risk of intraneural injection and
nerve damage compared to the blind NS group. Neal et al. depicted similar result that the
ultrasound guided regional anaesthesia technique had demonstrated noticeably less peripheral
nerve damage in comparison to alternative nerve localisation approaches.[24] However, Liu
et al. did not demonstrate a statistically significant difference in the neurologic outcome
following surgery between the ultrasound guided procedure and electrical stimulation, which
might be explained by the varied methodologies they employed.[25] In the current study,
there were no instances of local anaesthetic toxicity found in any of the groups under
investigation. These findings were consistent with the findings of Mokin et al. [26], who
examined ultrasound and nerve stimulation and revealed that ultrasound may be able to lower
the rate of local anaesthetic toxicity by eliminating intravascular injections and lowering local
anaesthetic volumes.

In this study, the postoperative VAS at 6 hours did not differ substantially between the two
groups, however at 12 and 24 hours, the group U VAS was considerably lower than the group
P. This may be explained by the fact that US procedures provide a consistent and precise
local anaesthetic injection around the nerve, with subsequent effective anaesthesia. The
findings of Bhoi et al., who found a longer duration of block using an ultrasound-guided
approach and extended analgesia, were consistent with our findings.[27]

Liu et al. also stated that ultrasound-guided techniques greatly reduced the severity of
postoperative pain when compared to nerve stimulation and parasthesia.[28]
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Contrary to the findings of the current study, Antonakakis et al. carried out a comparative
analysis of several methods for blocking the deep proneal nerve and found that, when
compared to parasthesia and nerve stimulator techniques, the ultrasound-guided technique did
not significantly alter the postoperative pain intensity or the overall quality of the block; this
discrepancy may be due to different nerve studies.[29]

Conclusion- It may be said that the ultrasound-guided femoral sciatic nerve block is better
than the nerve-stimulation-guided one in terms of shorter recovery times, precise needle
insertion, lower failure rates, and fewer problems.
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