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l. INTRODUCTION

Among the regional anaesthetic
techniques adopted for lower limb surgeries,
peripheral nerve block are gaining popularity
because they reduce the possibility of
complications and side effects such as hypotension
Jbradycardia, meningitis, postdural puncture
headache, neurological deficit etc. associated with
central neuraxial blocks™Also no preoperative
fasting, special preparation or preoperative
optimization, is required due to peripheral location
of surgical site and potential to block pain pathway
at multiple levels®.

Combined femoral and sciatic nerve block
is useful technique for providing anaesthesia and
postoperative analgesia for many operative
procedures  for below knee and  foot
surgeries®. There are different techniques adopted to
block sciatic nerve among which Raj approach
(posterior approach) is an accurate and simple
technique as it depends on identification of two
anatomical landmark i.e. greater trochanter and
ischial tuberosity which are easily palpablein
supine lithotomy position®. In addition to the
simplicity of needle insertion & site identification,
this technique is desirable as patient remains in
supine position and moving the patient into Sim’s
position is not required as sciatic nerve is
superficial due to the reduced depth in this position
resulting in decreased dose & better quality of
nerve blockade °.

The use of ultrasound along with
peripheral nerve stimulator (Dual technique)
having been extensively used in patients
undergoing below knee surgeries especially in
patients with critical comorbidities not able to
tolerate alteration of hemodynamic status, provides
greater accuracy and speed of block performance,
greater block success rate and faster onset times®.

Various local anaesthetic agents in
different concentration have been wused for
combined  femoral sciatic  nerve  block.
Ropivacaine, a long acting amide local anaesthetic
related structurally to bupivacaine, is less lipophilic

which results in less central nervous system
toxicity and cardiotoxicity.Considering large
volume of drug needed to block two major nerves
of lower limb, lignocaine which has an early onset
and short action can be added with ropivacaine to
increase volume of drug.

The present prospective study was done to
block femoral and sciatic nerve using ‘Dual
technique’ (USG+PNS) with 0.75% Ropivacaine,
2%Lignocaine, Dexamethasone (8mg) for patients
undergoing below knee orthopaedic surgeries to
observe and evaluate quality of block, quality of
analgesia and hemodynamic parameters.

. MATERIAL AND METHOD

After obtaining approval from the
institutional ethics committee, this prospective
observational case series study was conducted on
forty four adult patient scheduled for lower limb
surgeries under combined femoral sciatic nerve
block (FSNB)using peripheral nerve stimulator and
ultrasound guidance between December 2020 to
October 2021.

X InclusionCriteria:

1) Patientsaged18-65 years.

2) Patient belonging to ASA grade | to IlI.

3) Patients scheduled to receive a FSNB for
lowerlimbsurgeries.

<> ExclusionCriteria:

1) Patients refusal.

2) Neuromuscular disease and established
peripheral neuropathy.

3) Major cardio-respiratory disorder or pregnancy.
4) Haemostatic abnormalities or on anticoagulant
therapy.

5) Skin infection at the site of needle insertion.

6) Chronic pain syndromes or receiving chronic
analgesic therapy.

7) Patients with reported history of allergy to any
of the study drugs.

e All the patients were subjected to detailed pre-
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anaesthetic check-up. Detailed history of each
patient was obtained and thorough general &
systemic examination was carried out. All the
patients were investigated for complete
hemogram, random blood sugar, serum
creatinine, chest X- ray, and
electrocardiography.

e On the day of the surgery, overnight fasting
status was confirmed and informed written
consent was taken. In the preoperative room
and intravenous line was secured and pulse
rate, blood pressure and respiratory rate were
recorded. In operation theatrepulse
oximetry,non-invasive blood pressure and
ECG monitoring was done and baseline values
were recorded. Following which all patients
received dexmedetomidine 1 mcg/kg over
10mintues.

Femoral block:
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Figure: Doppler mode view of femoral nerve

Sciatic Nerve Block:

In supine position hip and knee joints were
flexed at 90° (Raj approach). After sterile
preparation of nerve block region, curvilinear USG
probe (5-8Hz) was placed between the ipsilateral
ischial tuberosity and greater trochanter and the
sciatic nerve was identified in the intermuscular
plane of the gluteus maximus and quadrates
femoris muscles. Under ultrasound guidance, a 20-
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In supine position, afteraproper aseptic
and antiseptic precautions,femoral nerve was
identified lateral to the femoral artery using an 8 to
13MHz linear phased array transducer (E1 EXP;
SONOSCAPE) equipped on an ultrasound
machine. Under ultrasound guidance, a 20-G 10cm
insulated short bevel stimuplex © needle was
attached to PNS and introduced from lateral to
medial side toward the femoral nerve perpendicular
to the ultrasound beam (In-plane technique) at the
level of inguinal ligament. The nerve stimulator
was initially set to deliver 1.0 mA. With proper
needle position, advancement of the needle was
done such to elicit stimulation of femoral nerve i.e.
patellar twitch at 0.3-0.5 mA current. After
negative aspiration 18 mL of study drugs was
slowlyinjected than firm pressure was applied on
the thigh about 2-4 cm below the insertionpoint of
the needle to favour proximal spread of local
anaesthetic solution.

Figure: USG and PNS guided FNB

G 10cm insulated short bevel stimuplex ® needle
attached to PNS was introduced from lateral to
medial side toward the nerve perpendicular to the
ultrasound beam (In-plane technique).The nerve
stimulator was initially set to deliver 1.0 mA .With
proper needle position, advancement of the needle
was done to elicit plantar/dorsi flexion at0.3-0.5
mA current. After negativeaspiration 22 mL of
study drugs was slowlyinjected.
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Figure: USG and PNS guided SNB

Pulse rate, systolic blood pressure,
diastolic blood pressure, oxygen saturation, sensory
and motor blockade and analgesia was monitored
every 5 min up to 30 min, then every 15 min up to
2 hrs, there after hourly up to 6 hrs then at 9",
12"& 24™ hour after giving both blocks.

. Statisticalanalysis:Results were
statistically analysed by student’s t-test using SPSS
softwareversion 18.0and results were expressed as
mean = SD using MS Excel 2013. The results were
considered significant according to the ‘p’ value
given below:

p value >0.05 insignificant.

p value <0.05 significant.

p value <0.001 highly significant.

11l. OBSERVATION AND RESULTS

This study was conducted in 44 patients
undergoing lower limb surgeries under combined
femoral and sciatic nerve block. Mean and SD were
calculated using MS excel program and statistical
analysis was done using student’s T-test with SPSS
software. P<0.05 was considered statistically
significant.

Total 44 Patients with age ranging from 18

to 65 years scheduled to undergo lower limb
surgeries were included in this study.Mean age
was 42.80 £ 9.51 years.
Patients of either sex were included in this
study.From all the patients included in this study,
95.45 9%( n=42) were male and 4.55 %( n=2)
were female.

Patients belonging to ASA grade I, Il and Il were
included in this study.In this study from total 44
patients, 1(2%) patients were in ASA grade I,
28(64%) patients were in ASA grade Il and

15(34%) patients were in ASA grade Il as all
patients were middle age and some had well
controlled comorbid conditions.
Time for onset of sensory blockade was taken as
the time from injection of the study drug to loss of
pinprick sensation.
Time for onset of motor blockade was taken as
the time from injection of the study drug to unable
to move the foot.
The mean time for onset of sensory blockade was
14.86+5.14 min.
The mean time for onset of motor blockade was
22.22+4.70 min.
Total duration of sensory blockade was defined
as the time from onset of sensory blockade  to
complete restoration of sensation.
Total duration of motor blockade was defined as
the time from onset of motor blockade to complete
restoration of normal muscular function.
The mean total duration of sensory blockade was
7.66+1.83hrs.
The mean total duration of motor blockade was
6.94+2.38 hrs.
Success rate of block was 81.82 %( n=36):
complete block (68.18%, n=30) + Inadequate block
(13.64%, n=6).
In case of failed block(n=8) general anaesthesia
was given.
The mean VAS score upto 12 hours was less than
1.
Total duration of postoperative analgesia was
taken as time from injection of study drugs to the
time when first requirement of rescue analgesic
was demanded by patient (VAS>=4).

The mean total duration of postoperative
analgesia was 14.83+2.09 hrs.
In this study, 36 successful blocked patients
required mean 1.28+0.45 dose of injection
Tramadol (2mg/kg) as rescue  analgesic
postoperatively within 24hrs.
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In this study, the baseline mean pulse rate
was 82.97+15.58per min. At 30"& 45™ min, a
statistically significant decrease in mean pulse rate
was observed while in rest of the period, it was
comparable to baseline.
Baseline mean systolic blood pressure was
118.74+15.60 mm of Hg.There was no statistically
significant difference observed in mean systolic
blood pressure from the baselinevalue throughout
the observation period.
Baseline mean diastolic blood pressure was
80.89+£9.98mm of Hg.There was no statistically
significant difference observed in mean systolic
blood pressure from the baseline value throughout
the observation period.
Baseline mean oxygen saturation was 97.97+1.21
%.No patients developed fall in oxygen saturation
less than 95%.

Complications:

Patients were observed for complications
such as hypotension, hypertension, bradycardia,
tachycardia, nausea, vomiting, hematoma, local
anaesthetic systemic toxicity and nerve injury
during time of giving block & in perioperative
period.No complication was observed in any of the
patients out of 44 patients.

V. DISCUSSION

In our study all the nerve blocks were
performed using dual USG and PNS for nerve
location and drug deposition. Labat’s technique is
commonly used but we used Raj approach to block
sciatic nerve which is advantageous because:

1) It depends only on identification of two
landmarks i.e. greater trochanter and ischial
tuberosity. Sciatic nerve lies at the midpoint of
imaginary line joining these two landmarks where
it is superficial as compared to trans gluteal
approaches®.

2) It provides simplicity of needle insertion, site
identification.

3) This technique is also desirable as patient
remains in supine position and moving the patient
into Sim’s position is not required as in Labat’s
technique.

As far as we know, there is no publication
of asimilar study using USG with PNS for blocking
both femoral nerve (Inguinal approach) and sciatic
nerve (Raj approach) in supine position using
ropivacaine and dexamethasone as adjuvant.

Ropivacaine, a long acting amide local
anaesthetic related structurally to bupivacaine, is
less lipophilic which results in less central nervous
system toxicity and cardiotoxicity?. Considering the
large volume of drugs needed for two major nerves

blocks of lower limb, we combined ropivacaine &
lignocainein its therapeutic dose, as latter has an
early onset, to increase the volume of drug and to
avoid overdosage& toxicity of drugs.

Addition of corticosteroids as adjuvant
like dexamethasone to local anaesthetic like
ropivacaine prolongs the duration of block by the
inhibition of synthesis and/or release of various
inflammatory proteins and increases the production
of anti-inflammatory  proteins  (lipocortin-1)
receptor antagonist and hence is a very potent and
anti-inflammatory and immunosuppressive agents®.
Perineural injection of steroid is reported to
influence post-operative analgesia and it is
mediated by attenuation of the inflammatory
mediators, reducing ectopic neuronal discharge and
inhibiting potassium channel mediated discharge of
nociceptive C- fibers®®. Various steroids have been
used for this purpose but dexamethasone, a
synthetic glucocorticoid derivative is preferred as it
is 25-30 times more potent than hydrocortisone and
without any mineralocorticoid activity”.

In the present study out of 44 patients,
30(68.18%) patients had complete effect of block
with no pain or discomfort during surgery.
6(13.64%) patients had mild pain who required
ketamine 0.5mg/kg intravenouslyduring surgery.
8(18.18%) patients, had no effect, were given
general anaesthesia.Success rate of block was
81.82% (n=36).

The wuse of ultrasound along with

peripheral nerve stimulator having been extensively
as it provides greater accuracy, increases speed of
block performance, greater block success rate and
faster onset times.
In our study,at 30"& 45" min a statistically
significant decrease in mean pulse rate was
observed probably due to the preoperative
dexmetidomidine infusion and/or pain relief due to
block effect. Dexmetidomidine is a sympatholytic
drug that acts as an alpha 2 agonist. It does ay
receptor stimulation at the spinal cord level and at
supraspinal sites. Its non-spinal mechanism is
through activation of ay, receptors and inhibition of
conduction of nerve signals through C and Ad
fibers 2. When used as a premedication produces
sedation, anxiolysis, less cardiovascular variability,
analgesia and sympatholysis.

Another contributing factor is the use of
USG and PNS which helps in guiding the block
needle accurately and minimizes the number of
needle pricks, thereby causing less discomfort,
anxiety and hemodynamic stress response.

With  the advancement of newer
techniques and the combined use of USG and
PNS,multiple pricks are avoided causing less
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discomfort to the patients. Use of dexmetidomidine
provides sedation, anxiolysis and hemodynamic
stability which plays an important role in avoiding
complications.

V. CONCLUSION
Combined FSNB under USG & PNS

guidance with 0.75% Ropivacaine 20ml, 2%

Lignocaine 10ml, 8mg Dexamethasone diluted with

normal saline to make total 40ml volume produces

good anesthesia and postoperative analgesia for
below knee lower limb surgeries.

1. It provides sensory and motor blockade for
approximately 6 to 7 hours.

2. It provides prolonged postoperative analgesia
for about 14 hours.

3. It reduces postoperative analgesic requirement
in 24hours.

4. Preoperative  dexmedetomidine infusion
provides good anxiolysis, sedation, and
hemodynamic stability.

5. The combined use of USG and PNS provides
accurate drug deposition and avoids multiple
pricks causing less discomfort to the patients.

It is thus, concluded that femoral and sciatic
nerve blocks under USG and PNS guidance
provides safe& effective
anaesthesia,postoperative analgesia without any
complications with hemodynamic stability in
patients undergoing below knee lower limb
surgery.
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