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ABSTRACT 
 
 

BACKGROUND: 

 
While the lack of precise surface anatomical markers and technological challenges 

have made anterior approach to sciatic nerve block rare, an anterior approach 

to sciatic nerve using ultrasound guidance is feasible.In this study , we compared 

ultrasound guided anterior approach and posterior approach. 

 

 
 

AIM: 

 
The aim of the study was to compare between the anterior approach and posterior 

approach to sciatic nerve block with regard to patient comfort, technical difficulty 

and quality of block. 

 

 
 

OBJECTIVES: 

 
The objectives were, 

 
- To compare number of attempts. 

 
- Time taken to perform block. 

 
- To compare onset of sensory and motor blockade. 
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- To compare the duration of analgesia. 

 
- Quality of the block and success rate of the procedure. 

 
Materials and Methods: 

 

 
Twenty-four patients were enrolled in this prospective double-blind randomized 

study and were randomly divided into two equal groups: Anterior (Group A) and 

posterior (Group P). We evaluated the following parameters: time taken to perform 

block, onset time to block, duration of analgesia and overall patient satisfaction. 

 

 
 

Results: 

 
The posterior approach is simpler to carry out than the anterior approach and 

requires less time, while also providing better patient comfort and satisfaction. In 

terms of demographic data, onset time of block, and patient's satisfaction, there 

was no significant variations among patient groups. 

 

 
 

Conclusion: 

 
In midst of the fact that both approaches of block to the sciatic nerve are equally 

effective, our investigation has led us to the conclusion that the posterior approach 
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is simpler to carry out than the anterior approach and requires less time, while also 

providing better patient comfort and satisfaction. The advantages of ultrasound- 

guided posterior sciatic nerve block include effective anaesthetic and great patient 

satisfaction. 

Keywords: Anterior approach,Posterior approach, knee surgery, transgluteal, 

ultrasound-guided sciatic nerve block 
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INTRODUCTION: 

 

 

 
Regional anesthesia is a common and widely used method for lower limb 

procedures.A common technique used in regional anaesthesia, the sciatic nerve 

block can be performed alone or in conjunction with femoral nerve blocks.1, 2. . 

Because they provide the post-operative analgesia with fewer hemodynamic and 

metabolic complications than general anaesthesia, peripheral nerve blocks have 

become more common in the management of diabetic patients.3 Patients with 

cardiovascular illnesses may have complications as a result of coexisting illnesses 

such as coronary heart disease, autonomic neuropathy, hypertensive, stroke, chronic 

kidney disease caused by untreated diabetes, and even with central neuroaxial 

blockade.Therefore, a sciatic nerve block is a safer option, whether it is combined 

with or without a saphenous or femoral nerve block.1, 4 In 1974, Winni made changes 

to Labat's traditional posterior sciatic nerve block technique. 5 However, this method 

calls for repositioning the patient in lateral decubitus, which might be difficult or 

impossible in patients with obesity or limited movement. Additionally, it calls for 

the recognition of several bone markers, which can occasionally be challenging. The 

patient typically feels pain and discomfort as the needle is inserted into the various 

layers of muscles during block placement. 
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Beck first described the anterior approach back in 1963.7 The benefit of this method 

is that the patient can lie supine during the block . Additionally, palpating and 

locating landmarks are simple. The patient may experience some pain when the 

needle makes contact with the femur, but this can be mitigated by rotating the leg 

internally. 

The sciatic nerve supplies the majority of motor and sensory function of lower limb 

 

.Regional anesthetic blockade of sciatic nerve is given at different anatomic 

locations like sacral plexus, classical transgluteal approach, Posterior (sub gluteal) 

approach, anterior approach, popliteal approach it depends on position of the patient 

.4 

 

At the hip or thigh level, anterior approach to the sciatic nerve is deep and 

challenging to identify. The combination of sciatic and femoral nerve block has 

been shown in two approaches to be a successful method for both knee and even 

below knee surgeries. Successful nerve blocks depend on accurate drug 

administration and needle placement. For the successful regional anesthesia requires 

knowledge of the sensory distribution of nerves, their surrounding anatomy, 

potential anatomical variations and superficial landmarks.8 
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Patients having lower extremity procedures are given anesthesia or analgesia when 

sciatic and femoral nerve blocks are administered simultaneously 9,10. An anterior or 

posterior technique might be used to administer a sciatic nerve block. 11 When 

patients are supine, anterior sciatic nerve blocks are provided simultaneously with 

femoral nerve blocks at same site. It is not necessary to turn patient to one side. 

Because the sciatic nerve is deep and behind the femur, an anterior block is deemed 

to be an advanced nerve block. 12, 13, which makes administering the block more 

difficult. Although posterior approach is theoretically easier, patients with lower 

limb injuries must be shifted sideways to maintain the to be operated leg on top, 

which causes agony until blockade is acquired.The use of ultrasonography to aid 

with peripheral nerve blocks is becoming more popular. It is extremely beneficial in 

knee, calf, achilles tendon, ankle as well as foot surgeries. When paired with femoral 

nerve block, the anterior approach to the sciatic nerve is beneficial because it is 

carried out with the patient supine. The sciatic nerve runs behind femur and around 

back of thigh, although anterior approach using surface anatomical landmarks 

usually regarded as an advanced nerve block technique and associated with technical 

difficulty. The leg below the knee is totally anaesthetized, with possible exception 

of medial skin strip, which is innervated by saphenous nerve. A lumbar plexus 

block or femoral nerve block is necessary to provide anesthesia throughout 

practically the entire leg. 
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The success rate of a peripheral nerve block is typically increased when 

ultrasonography (USG) is combined with conventional procedures 11, 14. Both 

femoral nerve blocks and anterior and posterior sciatic nerve blocks have been 

effectively treated with USG 15. It has been demonstrated that using a nerve 

stimulator and USG simultaneously improves quality of anaesthesia and rate of 

success of block. 16, 17 

In order to provide anaesthesia and analgesia for procedures on the lower limbs and 

to manage pain after surgery, ultrasound-guided regional nerve blocks have become 

a common and standard practice.18 Although there are few accurate surface 

anatomical markings and the procedure is technically challenging, ultrasonography 

guidance may make performing the anterior approach to the sciatic nerve block 

easier. 

A new standard in nerve localization is offered by ultrasound guidance in regional 

anaesthesia, identification and allowing real time imaging of the nerves and real time 

visualization of needle in peripheral nerve blocks with easily, accurately, precisely 

and safely.19 In many surgical procedures and pain management techniques for the 

lower extremities, trans-gluteal method for blocking sciatic nerve is employed. Due 

to deeper location of sciatic nerve compared to the posterior route, the anterior 

approach requires more operator expertise and experience. Use of ultrasound in 

peripheral nerve blocks may facilitate more rapid block onset 20, 21 and prolong 
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duration of the block, with the added advantages of a decrease in drug dosage and 

decrease in incidence of local anesthetic systemic toxicity.22, 23 

Although numerous methods for ultrasound-guided sciatic nerve blocks have been 

discussed, none of them are flawless in every aspect. Although there are few reliable 

surface anatomical landmarks and is technically challenging, ultrasonography 

guidance may make performing anterior approach to sciatic nerve block easier. 

In comparison to posterior techniques, the anterior approach to sciatic nerve block 

has a number of benefits. With the anterior technique, the patient can be in the same 

posture for both the femoral and sciatic blocks while the patient is supine, the limb 

does not need to be extended, and the block can be given. 

When using the anterior technique, sciatic nerve is directly behind the femur. The 

needle is introduced via the antero-medial thigh, inferior to the inguinal ligament, 

and then progressed posterior to the sciatic nerve. The needle should be reached the 

sciatic nerve as it travels just medial to the femur. But before the needle reaches the 

sciatic nerve, it frequently pierces the femur. Even though classic description of the 

block suggests that, in the event that the needle makes contact with the femur, it  

should simply be "walked off" the bone, doing this commonly results in needle tip 

being displaced too medially, keeping it away from the nerve. 
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In this study we sought to compare two approaches that are often employed i.e. 

anterior approach and posterior approach for ultrasound guided sciatic nerve block 

to determine efficacy and patient’s satisfaction. 

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

7 

 

 

 

 

 
 

 

 

 

 

ANATOMY OF SCIATIC NERVE 

 
The sciatic nerve, which originates at base of spine and runs through back of each 

leg into foot.It is largest and longest nerve in the human body. It is about the 

breadth of an adult thumb. It is derived from lumbosacral plexus(fig-5). After 

forming, it exits pelvis and travels through the larger sciatic foramen to the gluteal 

area. It starts underneath the piriformis muscle and moves down in an inferolateral 

direction. 

Along the posterior surfaces of the inferior gemellus, obturator internus, superior 

gemellus, and quadratus femoris muscles, the nerve travels through the gluteal 

region. It enters the posterior thigh(fig-3) compartment deep to the long head of the 

biceps femoris muscle, superficial to the short head of the biceps femoris muscle 

and the adductor magnus muscle, as well as laterally to semitendinosus and 

semimembranosus muscles(fig-1). 

The sciatic nerve splits into the tibial and common fibular nerves(fig-4) when it 

reaches the popliteal fossa. 
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Motor and sensory fibres from spinal nerves L4 to S3 combine to form the sciatic 

nerve in the lower spine. These spinal nerves are a part of the lumbosacral plexus, 

a broader collection of nerves in the lower spine. 

In the majority of cases, the nerve separates into the tibial and common peroneal 

nerves in the upper part of the popliteal fossa, though these nerves can occasionally 

remain distinct throughout their entire course. The common peroneal nerve travels 

laterally to innervate a portion of the knee joint and, via its lateral cutaneous 

branch, to provide sensory innervation to the back and lateral side of the upper 

calf. In contrast, the tibial nerve continues downward to provide innervation to the 

distal lower extremity. 

Motor functions: 

 
Despite passing through the gluteal region, the sciatic nerve does not innervate any 

muscles there. However, the adductor magnus and the muscles in the posterior 

compartment of the thigh are directly innervated by the sciatic nerve. 

Through its two terminal branches, the sciatic nerve also indirectly innervates a 

number of additional muscles: 

Tibial Nerve: Some of the intrinsic foot muscles as well as the muscles of the back 

of the leg (calf muscles). 
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The other intrinsic foot muscles as well as the lateral and anterior leg muscles are 

all controlled by the common fibular nerve. 

Sensory Functions: There are no direct cutaneous functions of the sciatic 

nerve(fig-2). It accomplishes via the terminal branches of its sensory innervations. 

Tibial Nerve: Provides blood flow to the sole, lateral foot, and posterolateral leg 

skin. 

Common fibular nerve: Skin of the lateral leg and the dorsum of the foot 

supplied by common fibular nerve. 
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Figure 1: Course of sciatic nerve 
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Figure 2: Sciatic Nerve. Cutaneous Innervation 

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

12 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

Figure 3 :origin of sciatic nerve 
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Figure 4: Branches of sciatic nerve 
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Figure 5: sacral plexus 
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SCIATICA 

 
Although the precise pathophysiologic causes of sciatica (fig 6) aren't fully 

understood, spinal nerve root compression is known to be associated with both 

pain and neurological impairment in a segmental distribution of that particular 

nerve root. The most common cause is disc herniation or rupture causing 

impingement of L5 or S1nerve roots. Other causes like spinal stenosis , 

spondylolisthesis,degenerative changes in disc, non spinal causes such as 

piriformis syndrome , trauma are also included. 5 
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Figure 6 : Area of pain in sciatica 
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ULTRASOUND IMAGING: 

 
Ultrasound is acoustic (sound) energy in form of waves with a frequency 

exceeding the human hearing range (i.e 20KHz). Ultrasound is a method of seeing 

into the human body by using acoustic signals. Ultrasound is a longitudinal 

mechanical wave in which particle movement is parallel to wave propagation. 

PRINCIPLE OF ULTRASOUND: 

 
Piezoelectric principle: An ultrasound probe made of ceramic vibrates a crystal to 

produce sound waves. At each tissue contact, waves are partially reflected as they 

pass through the tissue. 

The following phenomenon occur as the sound waves move through the body 

tissues: 

-reflection 

 
-refraction 

 
-diffraction 

 
-attenuation 

 
-scattering 
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The creation, presentation, and storage of an ultrasound image need the following 

five fundamental parts of an ultrasound scanner: 

1. A pulser powers crystals with high-amplitude voltage. 

 
2. Transducer: A device that transforms electrical energy into mechanical energy 

(ultrasound) vice versa. 

3. The receiver finds and amplifies flimsy signals. 

 
4. The display shows ultrasound signals in a number of different settings. 

 
5. Memory, which houses images and video displays. 

 
TYPES OF ULTRASOUND TRANSDUCER 

 
There are three main properties based on which the transducer is selected. They are 

 
1. Frequency 

 
2. Array configuration 

 
3. Foot print - diameter of the probe 
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Linear probe: (fig7,8) Curvilinear probe:(fig-7,8) 

 
-High frequency (5-10MHz) - Low frequency (2.5- 5MHz) 

 
-Straight array - Curved array 

 
-High resolution - Low frequency 

 
- superficial structures - deep stuctures 

 

 

 

 

 
 

 
Transducer(a) Figure-7 

 
 

 
Transducer (b) Figure -8 
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ANTERIOR APPROACH TO SCIATIC NERVE 

 
The advantage of doing the anterior sciatic approach while supine is that it happens 

at the level of the lesser trochanter. When the patient cannot be positioned laterally, 

this is especially helpful. The knee is flexed and the thigh is externally rotated. The 

lesser trochanter of the femur is located using ultrasound imaging. After that, the 

sciatic nerve is found medially and deeply to this skeletal landmark. Anesthetic 

outcomes are comparable to subgluteal method. 

 
NERVE STIMULATOR TECHNIQUE 

 
With the patient in supine position, the inguinal ligament is identified between 

anterosuperior iliac spine and the symphysis pubis and a line drawn along its 

distribution. Then, this line is split into three equally sized sections. The 

intersection of a line drawn perpendicular to junction of middle and medial 

segments is identified.reaches down to thigh.The greater trochanter is identified 

and a line extended from it medially across the anterior surface of the thigh parallel 

to the line through the inguinal ligament.After skin preparation and local anesthetic 

infiltration, a 21-G, 4 to 6 inch insulated needle is inserted at the surface landmark 

in a slightly lateral direction until the anterior medial surface of the femur is 

contacted. The needle depth at this point is noted. The needle is then withdrawn to 

the skin and redirected in a more perpendicular direction to bypass the femur 
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approximately 5 cm beyond the depth at which the femur was first encountered. 

Dorsal or plantar flexion of the foot at an mA of less than 0.5 mA confirms 

successful stimulation, after which20 ml of local anaesthetic is then 

incrementally injected. The disadvantage of this approach is that it is a technically 

more difficult block to perform. 

 

 
ANATOMIC LANDMARK 

 
The following landmarks need to be regularly marked by using a marking pen 

1. Femoral crease. 

2. Pulsation of femoral artery. 

3. A line drawn perpendicular to the femoral crease and going through the pulse of 

the femoral artery with a needle insertion point 4-5 cm distally. 
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Figure9: Sciatic nerve block through anterior approach 

 

 

 

 

 
ULTRASOUND GUIDED TECHNIQUE 79 

 

The anterior approach to sciatic nerve block may be advantageous for patients 

who cannot be placed in the lateral position because of discomfort, trauma, 

presence of external fracture fixation that interfere with placement, or other 

problems. The ultrasound (US)-guided approach may result in a decreased risk of 

femoral artery puncture than the landmark-based method. The real imaging and 

needle insertion are performed on anteromedial region of thigh rather than anterior 

surface of proximal thigh.This may necessitate a minor external rotation and 
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abduction of the thigh. This block's big needle makes it unsuitable for catheter 

insertion. 

 
ULTRASOUND ANATOMY 

Approximately at the level of the minor trochanter, the sciatic nerve is visualised. 

When a curvilinear transducer is placed across anteromedial portion of thigh, the 

muscles of the anterior, medial, and posterior fascial compartments of the thigh 

may be observed. Femoral artery runs beneath the sartorius muscle, while deep 

artery of the thigh runs deep and medial to it. Color Doppler US for orientation 

allows for the identification of both. Femur appears as a hyper-echoic rim with a 

corresponding shadow under vastus intermedius 

. 

LANDMARKS AND PATIENT POSITIONING 

With the patient lying flat, the anterior approach to the sciatic nerve block is 

carried out. To make it easier to insert the transducer and the needle, the hip is 

abducted. To facilitate exposure, the hip and knee should occasionally be 

slightly bent. To monitor motor responses, the calf and foot must be exposed if 

nerve stimulation is being performed concurrently, which is advised. 
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Figure-10: Sciatic nerve block through anterior approach via ultrasound 

 

 

 
POSTERIOR APPROACH TO SCIATIC NERVE 

 
From the sacral plexus, the sciatic nerve converges before entering the thigh 

posterior to the femur and travelling toward the popliteal fossa. It can therefore be 

stopped at many points throughout its journey. The most popular strategy is Labat's 

traditional posterior approach as modified by Winnie. However, this method 

necessitates the recognition of numerous landmarks, and the stimulating needle 

must travel through numerous layers of muscles, frequently inflicting pain and 

anguish on the patient during block placement. 
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NERVE STIMULATOR TECHNIQUE: 

 
The patient is placed in the lateral (Sim’s) position, operative site up, thigh 

maximally flexed, and knee flexed. The femur's greater trochanter is recognised 

and marked. We locate and designate the posterior superior iliac spine. These two 

bony features are connected by a line. A perpendicular line is drawn caudally from 

the line's midway, which is noted. From the sacral hiatus to the trochanter, a line is 

drawn. The place of insertion is where the line from the hiatus to the trochanter 

joins the line from the middle of the greater trochanter and the posterior superior 

iliac spine.. A 21-G, 4 to 6 inch, insulated needle is inserted perpendicular to the 

skin, searching for movements in the leg and foot. If initial insertion is not 

successful, the needle is inserted eithercranially or caudally along the line from the 

trochanter and posterior spine. If intense contractions of the hamstrings occur, the 

needl has been placed too far medially and should be reintroduced at a point 1 cm 

more lateral. After successful leg or foot stimulation with an mA less than 0.5, 20 

to 25 mL of local anesthetic is incrementally injected. 
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ANATOMICAL LANDMARKS 

In majority of patients, cues for posterior approach to sciatic block are simple to 

recognize. Due to adipose tissue covering the gluteal area's bony prominences, 

precise probing technique is crucial. A marking pen is used to outline the 

landmarks: 

-Greater trochanter. 

-Posterior superior iliac spine . 

-The location of needle's insertion was 4 cm away from the middle of two 

landmarks. 

 

 

 

 

 

 

 

 

 
 

 
Figure-11: posterior approach to sciatic nerve block 
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ULTRASOUND GUIDED TECHNIQUE 

 
For posterior approach, nerve can be visualised even with a linear probe just 

below the level of the gluteal crease where it rests more superficially. One 

approach may be selected over another depending on the patient's anatomical 

characteristics and the operator's preferences. For the majority of individuals and 

circumstances, including obese patients, the posterior route might be a superior 

option. 

ULTRASOUND ANATOMY 
 
 

The gluteus maximus muscle, which is normally several centimetres thick, is 
 

considered to be the most superficial muscular layer connecting the two osseous 
 

bones. Sciatic nerve is situated superficially to quadratus femoris muscle and 
 

immediately deep to gluteus maximus muscle. Frequently, it is marginally nearer 
 

the greater trochanter than the ischial tuberosity. At this location in thigh, it shows 
 

as an oval or roughly triangular hyperechoic structure. The long head of the biceps 
 

femoris muscle and the posterior surface of the adductor magnus are where the 
 

sciatic nerve is located at the subgluteal level. 
 

 

LANDMARKS AND PATIENT POSITIONING 
 

The patient is placed in a lateral decubitus position. At the hip and knee, the limbs 
 

are flexed. To detect and decipher motor responses when nerve stimulation is used 
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INDICATIONS AND CONTRAINDICATIONS OF SCIATIC NERVE 

BLOCK 

When more conservative methods have failed, regional blocks should be used. 

They are also used to prevent the negative effects and complications associated 

with general anaesthesia and oral drugs. Examples of situations where peripheral 

nerve blocks may be preferred include the following: 81 

 Patients who prefer to avoid taking regular drugs; 

 

 Patients who are intolerant of or unresponsive to oral medications; 

simultaneously (recommended), the hamstrings, calf, and foot must be exposed. 

Figure- 12: Sciatic nerve through posterior approach via ultrasound guided 
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 Patients who are at high risk for respiratory depression brought on by 

general anaesthesia; 

Peripheral nerve blocks are absolutely contraindicated in cases of: allergy to 

 
 local anaesthetics; 

 

 inability to cooperate; and Patient refusal. 

 

 When there is an active infection at the injection site, pre-existing neural 

impairments coincident with the distribution of the block, patients with 

coagulopathies, or those on antithrombotic medications, it is advisable 
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LOCAL ANESTHETICS 

 
Local anaesthetics inhibit neural transmission by inhibiting sodium ion inflow via 

channels or ionophores inside neuronal membranes. Normally, sodium ions are 

barred from entering these channels because they are in a resting condition. The 

channel assumes an active or open state when the neuron is stimulated, which 

causes sodium ions to diffuse into the cell and start the depolarization process. 

Following this sudden change in membrane voltage, the sodium channel goes into 

an inactivated state, blocking further influx while active transport mechanisms 

send sodium ions back to the outside. The channel then repolarizes and goes back 

to being in its normal resting state. Understanding these sodium channel states 

makes it easier to understand why different kinds of neural fibres respond to local 

anaesthetics differently. 

GENERAL PROPERTIES OF LOCAL ANESTHETICS 

 
A lipophilic aromatic ring, an intermediate ester or amide bond, and a tertiary 

amine are all components of the molecular structure of local anaesthetics. The 

molecule has specific therapeutic properties thanks to each of these components. 
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Figure 13: Local anesthetic structure. 

 

ANESTHETIC POTENCY 

 
Local anaesthetics can be used at concentrations that generally vary from 0.5 to 4% 

due to their variable efficacy. Variations in lipid solubility, which allow diffusion 

through neural membranes and nerve sheaths, are mostly to blame for this. The 

tertiary amine's feature is determined by the aromatic ring, any changes made to it, 

and any alterations added to it. Since bupivacaine is more potent and fat soluble 

than articaine, it may be manufactured at a concentration of 0.5% (5 mg/mL) as 

opposed to 4% (40 mg/mL). 
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LOCAL ANESTHETIC MECHANISM OF ACTION 

 
Local anaesthetics are substances that obstruct the peripheral nervous system's 

ability to transmit impulses, which slows down the excitation-conduction 

process57. Most synthetic compounds with local anaesthetic effect include an 

intermediate chain connecting an aromatic ring to an amine group in their basic 

structure58.The area next to the nerve is treated with local anaesthetic solution. The 

evacuation of drug molecules from this location by the circulation, tissue binding, 

and local aminoester anaesthetic hydrolysis are all factors in drug diffusion. The 

remaining drug molecules ultimately manage to penetrate the nerve sheath. Then, 

local anaesthetic molecules penetrate the axon membranes of the nerve and 

equilibrate both there and in the axoplasm. The pKa and lipophilicity of the base 

and cation species in a given medication determine how quickly and how much of 

these activities occur. Local anaesthetic binding to voltage-gated Na+ channel sites 

restricts channel opening by preventing structural changes that are important for 

channel activation. During onset and restoration from local anaesthesia, incomplete 

impulse blocking occurs, and partly blocked fibres are further inhibited by 

recurrent stimulation, resulting in an additional use- or frequency-dependent 

adherence to Na+ channels.The drug's resting and use-dependent effects may be 

explained by just one local anaesthetic binding site on the Na+ channel. Although 

there may be other different paths that could lead to this location, the hydrophobic 
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approach from within the axon membrane is the main strategy for clinical local 

anaesthetics. The clinically observed rates of start and recovery from blocking are 

controlled by comparatively slow diffusion of local anaesthetic molecules into and 

out of whole nerve, not by their noticeably quick binding and dissociation to ion 

channels. 36The maximum sodium current that may pass through each membrane, 

which is 5–6 times larger than what is required to initiate an action potential, is 

known as safety factor of conductance. Local anaesthetics decrease this safety 

factor by progressively lowering sodium channel excitability; when it reaches zero, 

conduction fails.The likelihood that an incoming impulse will stop at a specific 

location along a nerve is known as impulse extinction. It is influenced by the 

amount and concentration of local anaesthetic, the length of nerve fibre exposed to 

local anaesthetic, and whether or not myelination is present. It is known as 

temporal onset when the onset of conduction block varies between various nerve 

fibres. To obtain the same frequency of impulse extinction, a larger fibre requires a 

slower block and a higher agent concentration. 

Local anaesthetics provide an equilibrium between the protonable amine group's 

charged (AH) and uncharged (A:) states: The dissociation constant (Ka) of the 

chemical and the solution's pH have an impact on the relative quantities of each 

form. 
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Because cationic form of the drug predominates, acidic hydrochloride salt solution 

commonly used to make local anaesthetic improves drug's solubility. After 

injection, tissue's buffering system raises pH of the solution, allowing extracellular 

fluid to quickly reach equilibrium. 

According to certain theories 59, 64 both charged and uncharged versions of 

excitable cells are necessary for local anaesthetics to work on them. By examining 

effects of pH utilising tertiary compounds in early 1970s, Narahashi et al.60 came 

to conclusion that local anaesthetics enter neuronal membrane in uncharged form 

and inhibit action potential from inside membrane in charged form. 

Research using local anaesthetic quaternary analogues 62,63 on either inside or 

outside of axon in single nerve sections gave proof for this claim. These 

equivalents are always ionised and cannot diffuse through cell membrane because 

lipid bilayer acts as a hydrophobic barrier for charged substance.61 

 

 
 

These quaternary analogues had little local anesthetic effect when applied outside 

nerve cell, but they were quite active when perfused insid axon. 
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Figure 14: Local anesthetic mechanism of action. 

 
An injected local anesthetic exists in equilibrium as a quaternary salt (BH+) and 

tertiary base (B). The proportion of each is determined by the pKa of the anesthetic 

and pH of the tissue. The lipid-soluble base (B) is essential for penetration of both 

epineurium and neuronal membrane. Once the molecule reaches axoplasm of 

neuron, amine gains a hydrogen ion, and this ionized, quaternary form (BH+) is 

responsible for actual blockade of sodium channel. The equilibrium between 

(BH+) and (B) is determined by pH of tissues and pKa of anesthetic (pH/pKa). 

LOCAL ANESTHETIC SYSTEMIC TOXICITY 

 
According to current estimates, 0.27 episodes or 0.03% of all LA operations result 

in local anaesthetic systemic toxicity (LAST), a potentially deadly side event 

connected to frequent use of local anaesthetic (LA) techniques in different 
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healthcare settings. The continued dangers of LAST are a result of growth of LA 

procedures, including appearance of high-volume fascial plane approaches, 

increasing importance of continuous catheter techniques, use of several LA 

techniques on same patient, and use of tumescent anaesthesia.83 

 

TOXICITY. 

 

Local anesthetic toxicity is related to high plasma levels of the drug found in 

 

□ Drug overdosage 

 

□ Direct intravascular injection 

 

□ Rapid absorption/injection into a highly vascular area as in intercostals block 

 

□ Continuous infusion of local anesthetic or cumulative effect of continuous 

infusion/multiple injections. 

Equally important are: 

 

The site of injection with relation to vascularity and injection, metabolic states 

like acidosis, hypoxia and hypercarbia which potentiate negative 

inotropic/chronotropic effects of local anesthetics. Whenever possible, keep with in 

maximum dosing recommendations, aspirate carefully before injection, and 

divide large volume injections into smaller volumes. 
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SYMPTOMS & SIGNS OF TOXICITY 

 

Mild toxicity : Circumoral numbness, tongue parasthesia, blurred 

 

vision, tinnitus, metallic taste, slurred speech, light headedness. 

 

Moderate toxicity: Altered consciousness, drowsiness, agitation, 

 

restlessness, unconsciousness, and convulsions. 

 

Severe toxicity : Cardiovascular collapse, arrhythmias, cardiac arrest, 

 

respiratory arrest, coma 

 

 

 

 

 

 
MECHANISM 

 
The mechanisms by which LAST produces its clinical manifestations can be 

elucidated from pharmacokinetics of LAs. 

PHARMACOKINETICS OF LOCAL ANESTHETICS 83 

 

 
The rate of systemic absorption determines peak plasma concentration of LA and 

the time needed to reach those levels. The vascular supply of injection sites and the 

amount of drug deposition both have a role in this. Once in the plasma, perfusion 

controls how much LA is distributed to the organs, with well-perfused tissues like 

the brain, heart, liver, and lungs initially receiving majority of LA mass. The 
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drug's free form, which is present in plasma, is what defines its clinical and 

hazardous effects as well as how quickly it is metabolised. While protein binding 

of aminoester LAs, such as procaine and chloroprocaine, is so minute as to be 

clinically insignificant, aminoamide LAs, such as lidocaine, bupivacaine, and 

ropivacaine, are substantially protein bound to 1-acid glycoprotein. Depending on 

pharmacology of the drug, hepatic cytochrome P450 (CYP/CYP450) enzymes 

significantly first-pass enzymatically metabolise aminoamide LAs at varying rates. 

Plasma cholinesterases quickly hydrolyze aminoester compounds, resulting in 

water-soluble metabolites that are eliminated in the urine. 

 
 

 
Figure 15: Chemical structures of ester and amide local anesthetic agents 
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TREATMENT 

 

Stop injection/infusion as appropriate. 

 

Mild symptoms may be treated with oxygen and midazolam (increases seizure 

threshold). 

For moderate or severe toxicity, cardiovascular collapse is normally preceded by 

convulsions and is related to drug over dose in the presence of hypoxia. 

The first priority is, therefore, to prevent convulsions and maintain oxygenation. 

If the consciousness level is deteriorating or there are continuous convulsions 

intubate (with thiopental/suxamethonium, but propofol or midazolam are suitable 

alternatives) and ventilate with 100% oxygen. If cardiovascular collapse ensues 

begin CPR. 
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MATERIALS 

 
After ethical committe clearance , 84 patients undergoing lower limb surgeries 

were selected for study during period of November 2020 to August 2022 at the 

Department of Anaesthesiology, B.L.D.E(Deemed to be University) ShriB. M. 

Patil Medical College, Hospital and Research Centre, Vijayapura. 

Aim : 

 
The aim of the study was to compare between the anterior approach and posterior 

approach to sciatic nerve block with regard to patient comfort, technical difficulty 

and quality of block . 

Objectives : 

 
 Compare number of attempts and time taken to perform block

 

 Compare onset of sensory and motor blockade.

 

 Compare the duration of analgesia, quality of the block and success rate of 

the procedure

Study design: Randomized comparative study. 
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Sample size: 84 patients were selected based on inclusion criteria, Patients were 

randomly assigned using card method to receive the anterior approach (group A; n 

= 24), and classic posterior approach (Labat) (group B; n = 24) of sciatic nerve 

block. 

Statistical Analysis: 

 
Sample size is based on minimum number required to consider p< 0.05 as 

significant. They were divided by computer generated random number method in 

two groups of 42 each. Group A (n=42) patients received anterior approach and 

Group P (n=42) patients received posterior approach to sciatic nerve block. 

The anticipated Mean±SD of sensory block onset in group A 12.87±7.38 and group 

p10.53±5.42 resp. (ref) the required minimum sample size is 42 per group to 

achieve a power of 99% and a level of significance of 5% (two sided), for 

detecting a true difference in means between two groups. 

 Level of significance=95%

 

 power of the study=90%

 
d=clinically significant difference between two parameters 

SD= Common standard deviation 
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The data obtained was entered in a Microsoft Excel sheet, and statistical analysis 

was performed using statistical package for the social sciences (Verson 20). Results 

are presented as Mean±SD, counts and percentages and diagrams. 

For normally distributed continuous variables between two groups were compared 

using Independent t test for not normally distributed variables Mann Whitney U test 

will be used. Categorical variables between two groups will be compared using Chi 

square test. P&lt; 0.05 were considered statistically significant. All statistical tests 

were performed two tailed. 

Inclusion criteria: 

 
 Patients scheduled for lower limb surgeries 

 

 ASA grade I, II and III 

 

 Aged between 20 to 80 years. 

 
Exclusion criteria: 

 
 Patient’s refusal for study

 

 Patients with neuromuscular disease, coagulation abnormalities, haemostatic 

abnormalities, skin infection at the site of needle entry

 Patients with chronic pain syndrome or receiving chronic analgesic therapy

 

 Patients with reported history of allergy to amide local anesthetic drugs
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METHODOLOGY 

 
Pre-anesthetic evaluation: 

 
Patients were included in the study by thorough pre-operative evaluation which 

includes the following: 

History: 

 
History of underlying medical illness, previous history of surgery, anesthetic 

exposure and hospitalization will be taken. 

Physical examination: 

 
 General condition of the patient.

 
 Vital signs- heart rate, blood pressure, respiratory rate.

 
 Height and weight.

 
 Examination of cardiovascular system, respiratory system, central nervous 

system and the vertebral system.

 Airway assessment by Mallampati grading.
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INVESTIGATIONS : 

 
Complete blood picture, chest x ray, ECG, RBS,Coagulation profile, 2DECHO( 

if ECG changes present). 

 

 
 

Preoperative Preparation: All patients were visited and evaluated thoroughly on 

the day prior to surgery. During the preanaesthetic examination evaluation of all 

the systems were taken. The anesthetic procedure to be undertaken was explained 

to the patients and an attempt was made to alleviate the anxiety of patient. A 

written informed consent was taken. 

Before entering operating room, all patients fasted for about 8 hours. An IV 

infusion of activated Ringer's solution was started at a rate of 1-3 ml/kg/hr. 

Standard non-invasive monitors were attached, oxygen was administered using a 

facemask, and Inj.midazolam 1-2 mg was administered for anxiolysis if necessary 

while making sure the patients were still attentive to verbal commands. 

Patients were randomly split into two groups and administered anterior and 

posterior (subgluteal) methods of sciatic nerve block utilising the envelope 

technique. 
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In order to image the sciatic nerve for the posterior approach, a linear probe (3- 

9Hz) was used, and in order to image the sciatic nerve for the anterior approach, a 

curvilinear probe (2.5 mhz) was used. 

 

 

 

 

 
Group A: For the anterior approach, the patients were placed supine with leg 

externally rotated at about 45 degrees , hip and knee on operated side flexed. 

About 8 cm distal to inguinal crease, ultrasonic transducer (curvilinear probe) was 

initially placed perpendicular to skin. Once a clean transverse picture of hyper- 

echoic sciatic nerve lying posterio-medial to lesser trochanter was acquired, the 

area was further scanned by moving and tilting the transducer. Following the 

application of an iodine-containing solution to the skin to disinfect it, sciatic nerve 

was preserved in centre of ultrasound image and a hypodermic needle was inserted 

parallel in line plane with the ultrasound transducer covered with a sterile plastic 

cover and gel, from anteriomedial to posterolateral the thigh. The needle was 

gradually introduced until it was near nerve under real-time ultrasound supervision. 

Using 10ml of injection bupivacaine 0.5%, 10ml of injection lignocaine 2%, 5ml 

of injection lignocaine with adrenaline, and 5ml of distilled water, the local 

anaesthetic solution was taken and then incrementally injected.The needle tip was 
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repositioned so that a circumferential spread of the solution could be produced 

and the spread of local anaesthetic solution was confirmed by USG. 

 

 

 

 

 
Group P: For posterior approach,patients were positioned laterally with side to be 

anaesthetized topmost, and hip and knee where surgery would be conducted were 

flexed at a 45-degree angle. An ultrasound transducer (linear probe) placed 

perpendicular to skin on this line produced a clear transverse picture of hyper- 

echoic sciatic nerve between ischial tuberosity and greater trochanter. Following 

skin disinfection with an iodine-containing solution, a needle was inserted parallel 

and in line with ultrasound transducer from posterolateral to anteromedial. A local 

anaesthetic solution was administered, similarly with anterior method. 

Following sciatic nerve block, patients in both groups were put in a supine 

posture with both legs extended. No additional local anaesthetics were used during 

the surgerical procedure. Injection of 1 to 2 mg of midazolam were given to the 

patients if needed. 

Following the infusion of local anesthetic solution for 30 minutes, sensory and 

motor blockade on the operated limb was assessed every 5 minutes, and then again 

every 2 hours after the surgery was finished. Pinprick test was used to perform 
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sensory examination on the posterior cutaneous nerve of the thigh, the tibial nerve, 

the superficial nerve, the posterolateral area of the leg, and the plantor area of the 

foot. 

When there was no longer a pinprick sensation for the patient, sensory block was 

deemed complete. When the patient was incapable of dorsiflexing or flexing their 

foot, the motor block was deemed to be complete. 

ASSESSMENT METHOD 

THE PINPRICK TESTING 84,85 

Assessing the integrity of non-myelinated pain fibres and their input as a 

component of the spinothalamic pathway is the goal of "pinprick" testing for pain 

sensation (separate from dorsal column functions). In contrast to light touch, only 

cues that assess pain are helpful. Two methods that are frequently used are (a) a 

clean (new) safety pin that is thrown away after use, or (b) a broken tongue 

depressor or broken wooden swab stick that is used if a good point can be obtained 

for a "pinprick" and is thrown away after use. 

 
On skin that has not previously been pinched or wounded, a hollow straight 20- 

24G needle with an insertion angle of nearly 90 degrees is applied to the distal 

anastomosis pedicle skin paddle. The subcutaneous fat of flap is accessible by 
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inserting needle through dermis. Because proximal needle side exits skin surface 

with an angled bevel, a slower extraction speed of needle allows fresh blood to 

enter lumen. Within five seconds following full needle extraction, a drop of blood 

(bigger than a mm) appears on the flap skin surface.. 

 

 

 
 

Fig ure-16: The pin-prick test: 1: 20-24 Gauge hollow straight needles, 2: Slow needle extraction 

speed, 3: 90 degrees angle of insertion, 4: Wait up to five seconds until physiological fresh blood 

appears. 

BROMAGE SCALE 86 

 
The Bromage scale is the most often used motor block indicator. The patient's 

ability to move their lower extremities is used to gauge the severity of motor block 

using this scale. The Bromage score's most major drawback in research on labour 

analgesia is that it was created to assess variations in surgical blocks and is mostly 
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useless to assessing motor block caused by diluted local anaesthetic solutions used 

in labour analgesia. 

 

 

Figure 17: Bromage scale 

 
VAS SCORE 

 
Visual Analogue Scale (VAS) are psychometric measuring tools created to record 

the characteristics of disease-related symptom severity in individual patients and 

use this to quickly classify symptom severity and disease control (statistically 

measurable and reproducible). The VAS score is also applied to the standard 

patient history. The patient indicates the degree of pain as perceived by them by a 

mark on the line.The length of the linefrom left hand margin to the mark 

determines the intensity of pain. The vas score stratified as , if the score is <6 was 

comfortable to the patient and if the score is >6 was not comfortable to the patient. 
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Figure 18: VAS score 

 
EQUIPMENTS USED 

 
An autoclaved pack for Sciatic nerve block consisting of 

 

 Ultrasound machine with a curvilinear probe for anterior approach , linear 

probe for posterior approach .

 Sterile ultrasound probe covers

 

 Ultrasound gel

 

 Inj.Bupivacaine 0.5% 20 ml vial.

 

 Inj.Lignocaine 2% 40 ml vial.

 

 Inj.Lignocaine with adrenaline 2 % 40 ml vial.

 

 Syringe of 2ml with 26 G hypodermic needle for skin infiltration

 

 Syringes of 10 ml with 22 G hypodermic needle.
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BUPIVACAINE 

 

-Bupivacaine is a widely used local anesthetic agent. 

 

-Slow onset. 

 

-Longer duration of action. 

 

-Used for infilteration, spinal nerve block and epidural. 

 

- High lipid solubility, high distribution in tissues and less in blood. 

 

-More cardiotoxic than other local anaesthetics( prolong QT 

interval). 

-Should not be given as intravenously. 

 

-Available as 0.25%, 0.5%, and 0.75% injections. 

 

-Possible pathways for metabolism – aromatic hydrolysis and 

conjugation. 

LIGNOCAINE 

 

-Lignocaine is a member of amino amide class of local anesthetics. 

 

- It inhibits nerve impulse production and conduction by raising the 

threshold for electrical stimulation in the nerve, delaying nerve impulse 

propagation, and lowering the rate of increase of the action potential. 

- Half life is 90 minutes. 

 

- Distribution is wide. 

 

- pH is 6.5. 
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- Rapid onset of action. 

 

- Protein binding is 60-80%. 

 

- Metabolized in liver. 

 

LIGNOCAINE WITH ADRENALINE 

 
Adrenaline is frequently combined with lignocaine to enhance the duration of 

anaesthesia, decrease toxicity, to achieve vasoconstriction and to provide a 

bloodless field . Disadvantage is with the large doses of adrenaline aoosciated with 

cardiac rhythm distrubences. 

Contraindications: 

 

- In block of digit, foot, penis. 

 

- Local infilteration of skin flap. 

 

- Severe hypertension, hyperthyroidism, pregnancy induced hypertension. 

 

 

 
DATA COLLECTION 

 
Demographic and anthropometric data including age, gender, height and weight 

were collected. The following various parameters were collected from both groups: 

 Time to perform block.

 

 Number of attempts.

 

 Onset of sensory block.

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

53 

 

 

 

 Onset of motor block.

 

 Duration of analgesia.

 

 Comfort of the patient
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REVIEW OF LITERATURE 

 

 

Sciatic nerve block is a well-recognized technique for providing anesthesia and 

post-operative analgesia for lower limb surgeries. 

 
 

  In a prospective, randomised controlled study, G. Danelli et al. randomly 

allocated 44 ASA I–III patients getting posterior popliteal sciatic nerve 

block with 20 ml of 0.75% ropivacaine to either nerve stimulation or 

ultrasound-guided nerve block. A blinded observer recorded onset of 

sensory and motor blocks, success rates, need for fentanyl intra- 

operatively, demand for general anaesthesia, procedure-related pain, patient 

satisfaction, and side effects. The onset times of sensory and motor blocks 

were identical. In contrast to nerve stimulation, ultrasound-guided 

procedure had a 100% success rate (p = 0.116). Fewer needle redirections (p

= 0.01), reduced procedural pain (p = 0.002), and a shorter process duration 

(p = 0.002) were all effects of ultrasound guidance.Ultrasound guiding 

lowered the amount of time required for block performance as well as 

procedural discomfort.24 
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 In a research done by Junichi Ota et al. with 100 patients determined that 

anterior approach worked as simply and well as the posterior approach 

utilising USG guidance (p< 0.001). In patients getting anterior technique as 

opposed to the subgluteal method, sciatic nerve was detected much deeper 

and needle depth was significantly greater. Both methods took same amount 

of time to complete sciatic nerve block, however first required less time than 

the second to complete all possible block combinations. Between the two 

groups, there were no differences in peroneal and tibial nerve block success 

rate, onset time, or duration. 11

 
 

 .Abdulkadir Yektar25 discovered that time to onset of sensory block was 

significantly shorter in group P than in group A (7.70± 2.05 min and 12.88±

4.87 min, respectively; p = 0.01) in a randomised controlled experiment 

with 58 patients. Additionally, group P had a significantly higher mean 

fentanyl dose per patient after block but before start of procedure (44.03± 

23.78 µg for group P and 31.20± 27.79 µg for group A), a significantly 

longer time to first fentanyl administration, and a markedly shorter time to 

first fentanyl necessity after block but before start of procedure (00.00± 

00.00 min for group P and 4.05±7.47min. 
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 In a comparative study between USG guided and nerve stimulation 

guidance for sciatic nerve block done by Wafik A Amin et al.with 36 

patients , Only one-third of the sciatic nerves could be visualized by US. 

This did not affect the block execution time but caused less number of 

needle passes in a statistically significant value. Sensory and motor block 

showed significant differences between the 2 groups. Criteria of acute 

systemic toxicity and occurrence of hematoma were not reported in both 

groups.26

 
 

 Labat G pioneered traditional posterior method to sciatic nerve block. The 

posterior superior iliac spine (PSIS) is identified, and greatest point of 

larger trochanter iliotrochanteric line is traced and bisected between these 

two components. A perpendicular line is drawn downwards and medially 

approximately 3 cm from this midway. Several publications have identified 

necessity to extend this perpendicular line up to 5cm.6

 
 

 George P.Beck was the first to describe the anterior approach in 1963. His 

approach located the SN near the lesser trochanter using the anatomic 

landmarks of the anterior superior iliac spine, lateral border of the pubic 

symphysis, and the greater trochanter. Beck’s procedure necessarily

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

57 

 

 

 

involves needle contact with the femur. In 22 cases, sciatic nerve blocks 

were done. From the commencement of the proper landmark determination 

until the stimulation of the sciatic nerve's common peroneal nerve 

component in 13 cases and its tibial nerve component in 9 cases, the sciatic 

nerve was recognised in all patients in less than 2.5 minutes (1.2–5 min). 

Within 15 minutes, a full sensory block in the distribution of the tibial and 

common peroneal nerve components was achieved (5-30 min). In 

comparison to patients who got a combination of mepivacaine and 

ropivacaine, patients who received mepivacaine alone experienced a shorter 

onset (10 min [5-25 min] vs. 20 min [10-30 min]; P 0.05).28 

 

 

 Labat's method was updated by Winnie et al. in 1974 by including a line
 

from the sacral hiatus (SH) to the tip of the GT. The perpendicular line no 
 

longer needed to be measured; instead, it was extended until it crossed the 
 

new "sacro trochanteric" line. While local anaesthetic procedures frequently 
 

result in good surgical circumstances, they are constrained by the 
 

anaesthetic drugs duration of action and the patient's capacity to stay 
 

motionless, frequently in painful postures, for up to twenty hours.5 

 

 Wildsmith J.A.W, Armitage E.N, Mc Clure J.H described five methods of 

blocking sciatic nerve at the level of hip and stated that posterior approach is
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easy to perform with high success rate and anterior approach is useful in 

patients with pain and who cannot move involved limb.30 

 
 

 Steur 31described a method for femoral and sciatic nerve block in children 

with a single needle injection. Children were the only ones who could use 

this approach. He made use of Beck as a marker and an entry point.

 
 

 Pandin et al. 32 described a simultaneous sciatic and femoral nerve block at 

a single skin injection site using the classic Winnie's and Beck's landmarks. 

These methods had certain limitations, such as the difficulty to detect the 

greater trochanter as well as other landmarks, which was especially 

problematic in obese individuals or patients who had undergone trauma or 

substantial arthritis in the lower leg.

 
 

 In Pandin eAysun et al’s 33 anatomical study, the inguinal crease and 

femoral artery were used as landmarks to describe safe and reliable 

landmarks for the anterior approach for the sciatic nerve and examine if the 

femoral nerve can be blocked concurrently with such an approach through a 

taken from patients feasibility study.

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

59 

 

 

 

  In this randomised, double-blind, volunteer experiment, this step-up/step- 

down protocol was utilised to assess the ED (99) volume of local 

anaesthetic for sciatic nerve blocks. An ultrasound-guided sciatic nerve 

block with mepivacaine 1.5% and an initial dose of 0.2 ml/mm2cross- 

sectional nerve area was done on a maximum of 20 patients. In full sensory 

block conditions, volume was reduced by 0.02 ml /mm2 cross-sectional 

nerve area until first block failed. Following that, 0.02 ml /mm2 cross- 

sectional nerve area more local anaesthetic was added. A probability 

function could be used to determine the ED (99) volume of local anaesthetic 

after three cycles of successful/failed blocks. By using linear regression, the 

effects of local anaesthetic volume on sensory onset times and sensory block 

length were assessed. 22

 
 

 In peripheral nerve treatments, ultrasound guidance enables for real-time 

viewing of the needle, increasing accuracy and safety. For diagnostic 

reasons and procedure improvement, sonographic imaging of the peripheral 

nerve and surrounding anatomy can offer useful information. The 

suprascapular nerve at the suprascapular notch, the deep radial branch at the 

supinator, the median nerve at the pronator teres and carpal tunnel, the 

lateral cutaneous nerve of the thigh, the superficial fibular nerve at the leg,
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the tibial nerve at the ankle, and interdigital neuroma are common 

procedures that are covered. The indications, pertinent anatomy, 

preprocedural scanning method, and actual injection procedure are all 

covered in depth for each procedure. 19 

 
 

 According to theory, lumbar plexus block or femoral nerve block may be 

used alone or in conjunction with sciatic nerve block to provide anaesthetic 

and/or analgesia during lower limb surgery. Technical challenges in 

administering the block, as the techniques used rely primarily on surface 

anatomical features, have, however, restricted the use of sciatic nerve blocks 

in clinical settings. The interest in executing various types of peripheral 

nerve blocks, including the sciatic nerve block, has surged as a result of 

recent developments in ultrasound technology that allow direct viewing of 

nerves and other surrounding structures. According to preliminary research, 

an ultrasound-guided approach may make it easier and safer to conduct a 

sciatic nerve block. The sciatic nerve's structure, sonographic 

characteristics, and three main approaches—the subgluteal, anterior, and 

popliteal approaches—are all covered in this article. Also highlighted is the 

application of this method for postoperative analgesia. 16
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 A frequent method for numbing and relieving pain in the lower extremity is 

sciatic nerve block. The traditional methods are posterior or lateral 

approaches. However, in some circumstances where patient posture might 

be challenging, an anterior approach should be taken into account. The 

sciatic nerve block with previously described techniques has been reported 

to have a poor success rate, but these procedures have been discovered to 

have a significant complication rate. In order to define a new anterior 

method to block the sciatic nerve and determine whether the femoral nerve 

can also be stopped using this technique, we conducted an anatomical 

investigation. On 11 lower extremities, numerous landmarks and useful 

metrics were initially looked at. For determining the most effective 

approach to the sciatic nerve anteriorly, eight lower extremities were used. 

Once established, an anaesthetic needle was used to inject Indian ink into 

the two cadaveric extremities. Dissection was used to assess the needle's 

path, and we looked to see if the ink stained the sciatic nerve or damaged 

nearby neurovascular structures. To see where the injection needle went 

after it was inserted, the remaining extremity was sliced axially. 13

 Nerve stimulation may be used with ultrasound imaging to treat a block of 

deeply situated nerves, such as sciatic nerve in subgluteal area. It is yet 

unclear how nerve stimulation may affect blockage after this nerve block.

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

62 

 

 

 

We retrospectively investigated the effects of the two types of motor 

response and those of minimum induced current above and below 0.5 mA 

on ultrasound-guided subgluteal sciatic nerve block with mepivacaine or 

ropivacaine, two local anaesthetics with variable onset timings and 

durations. When nerve stimulation was employed in combination with 

ultrasound guidance for subgluteal sciatic nerve block, motor response 

pattern did not appreciably change the course of sensory or motor blockade 

or duration of block.. Longer block duration and quicker onset of sensory 

and motor block after mepivacaine and motor block after ropivacaine were 

both associated with lower minimum evoked current. However, its clinical 

significance has not yet been determined.17 

 Jacques E. Chelly,45 gave a summary of sciatic nerve block, pertinent 

anatomy, advances in the area, and provides a number of typical methods 

for treating the sciatic nerve. Contrary to popular assumption, he asserted, 

sciatic nerve blocks are rather easy to perform and master. The deep 

placement of the sciatic nerve, however, necessitates appropriate training 

and in-depth anatomical expertise. Sciatic nerve block procedures are now 

again gaining popularity, and various novel, more effective procedures have 

been developed. He mainly concentrated on the technical elements of 

selecting the best strategy, explaining the historical context and the small
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differences in technique between the various strategies. A sciatic nerve 

block can be utilised in conjunction with a saphenous or femoral nerve 

block for any surgical treatment below the knee that doesn't call for a thigh 

tourniquet due to its extensive sensory dispersion. Additionally, it can be 

used in conjunction with other peripheral nerve blocks to give anaesthesia 

for thigh and knee surgery operations. This type of anaesthesia is helpful in 

situations when any change in hemodynamics might be harmful since it 

avoids the sympathectomy associated with neuraxial blocks. 76 

 Dalens B, Tanguy A, Vanneuville G 77 in their Comparison of the Posterior, 

Anterior, and Lateral Approaches of Sciatic Nerve Blocks in 180 Pediatric 

Patients in the Posterior group found effective block on the first try in 88% 

of patients, 78% in the Lateral group, and 62% in the Anterior group, with 

significant variations in the length of either the motor or sensory block in 

the three groups when the identical local anaesthetic solution was 

administered. All anaesthetic solutions caused sensory blockade to last 

much longer than motor blockade, although using the same local anaesthetic 

on all three groups resulted in no discernible changes in the length of either 

block. When typical twitches are elicited in muscles supplied by the sciatic 

nerve, despite the great depth to which the needle must be inserted, almost 

100% good results can be anticipated. This makes the use of a nerve
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stimulator delivering 2-mA impulses every second an invaluable aid in 

locating the sciatic nerve. 
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RESULTS 

 
TABLE 1: COMPARISON OF AGE DISTRIBUTION (Age in years) 

 

 

 Group A (n=42) Group P (n=42) P 

Age (Year) 42.95±12.69 43.95±8.68 0.935 

 

 

 

Table 1 shows the comparison of age distribution in both groups. The age of the 

study participant is almost similar in both groups. Samples are matched with age 

and there is no statistical significance (P= 0.935) in the comparison. 

 

 
Graph 1: comparison of age distribution in both groups 
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TABLE 2: COMPARISON OF GENDER DISTRIBUTION 
 

 

 Group A (n=42) Group P (n=42) 

Gender Male 26(31%) 23(27%) 

Female 16(19%) 19(23%) 

 

 

 

Tables 2 shows gender distribution in both groups. Samples are gender matched 

with Z=0, 2-Tail Confidence Level: 0%. There is no statistical significance seen in 

both groups. Males are higher in number with 26(31%) and 23(27%) in group A 

and group P respectively. 

 

 
Pie chart 1:Comparision of gender in both groups 

Gender(Group A) Gender (Group P) 

16 19 

26 23 

Male 

Female 

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

67 

 

 

 

Table 3: Comparison of height in both groups (Height in centimeter) 
 

 

 Group A (n=42) Group P (n=42) P 

Height (cm) 170.80±12.12 171.25±7.00 0.720 

 

 

 

Table 3 shows comparison of height in both the groups. Samples matched with 

height P= 0.720, 2-Tail. There is no statistical significance found between heights 

in both groups. The height is also found to be equal in both groups with 

170.80±12.12 and 171.25±7.00. 

 

 
Graph 2 : Comparision of height in both groups 
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Table 4: Comparison of weight in both groups (Weight in kg) 
 

 

 Group A (n=42) Group P (n=42) P 

Weight (kg) 75.25±15.12 72.02±10.09 0.516 

 

 

 

Table 4 shows comparison of weight in both the groups. Samples matched with 

weight with P= 0.516, 2-Tail. There is no statistical significance found between 

weights in both groups. The mean±SD in both group is around 75.25±15.12 and 

72.02±10.09 respectively. 

 

 

 

 

 
Graph 3: Comparison of Weight(kg) in both groups 
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Table 5: Comparison of ASA in both groups 
 

 

 Group A (n=42) Group P (n=42) P 

ASA II 30 31  
 

0.795 III 12 11 

 

 

 

Table 5 shows the comparison of ASA in both groups. ASA grade II and III were 

analyzed and there is no statistical significance found between the group with P 

value 0.795 

 

 

 
Graph 4: Comparison of ASA in both groups 
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Table 6: Onset of sensory and motor blockade in both groups 
 

 

 Group P(n=42) Group A (n=42) P 

Sensory 

Blockade 

( min) 

11.85±7.35 9.53±5.40 0.165 

Motor blockade 

 

(min) 

18.67±7.05 17.82±5.70 0.630 

 

 

 

Onset of sensory block with group A is 9.53±5.40 min when compared to 

11.856±7.35 min with group P. Faster onset of sensory block is seen with group A, 

but this is statistically not significant when compared to group B with a p value of 

0.165. 

Onset of motor block with group A is 18.67±7.05 min when compared to 

17.82±5.70 min with group P. Faster onset of motor block is seen with group P, but 

this is statistically not significant when compared to group A with a p value of 

0.630. 
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Table 7: Time to perform block in both groups 
 

 

 Group P(n=42) Group A (n=42) P 

Time to perform 

 

block (min) 

6.75±1.10 7.44±1.00 0.045 

 

 

 

Time taken to perform anterior approach to sciatic nerve block was 7.44±1.00 min, 

when compared to 6.75±1.10 min with Posterior approach. Time taken to 

perform the block is significantly less in group P than in group A (p< 0.05∗). 

 

 
Graph 5: Time taken to perform block for the study participant 
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Table 8: Number of attempts taken to perform block in both groups 
 

 

 Group P(n=42) Group A (n=42) P 

Number of 

 

attempts 

2.85±0.90 3.05±0.91 0.395 

 

 

 

Number of attempts (2.85±0.90) is seen less in Group P than Group A (3.05±0.91). 

No statistical significance is present between both the groups (p=0.395) 

 

 
Graph 6: Number of attempts to achieve blocks 
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Table 9: Duration of analgesia in both groups 
 

 

 Group P(n=42) Group A (n=42) P 

Duration of 

 

Analgesia( Hr) 

10.3±3.5 10.5±4.0 >0.05 

 

 

 

Patients of Group A had duration of analgesia (10.5±4.0) and Group P has value 

with 10.3±4.0. It is almost similar in both the groups and there is no statistical 

significance between the groups with a p value >0.05 at a confidence level :95% 

 

 

 

 

 
Graph 7: Duration of analgesia 
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Table 10: Comparison of patient satisfaction in both groups 
 

 

 

 

 
 

 

 

 

Vas score 

Group A (n=42) Group P (n=42) P 

 
 

0 

 
 

2 

 
 

4 

 
 

6 

 
 

8 

 
 

10 

 
 

0 

 
 

2 

 
 

4 

 
 

6 

 
 

8 

 
 

10 

 

The 

comfort 

of 

patient(%) 

0 2 

 

4.7 

6 

 

14.2 

18 

 

42.8 

14 

 

33.3 

2 

 

4.7 

0 4 

 

9.5 

8 

 

19.04 

14 

 

33.3 

12 

 

28.5 

4 

 

9.5 

0.005 

 

 

 

 

 

 

Table 10 compares the patient satisfaction between two groups and it shows there 

is no significant difference between comfort of patient between the two groups. 

Patient satisfaction level is marked as 0, 2, 4, 6, 8 and 10. 
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In group A 18(42.8) patients marked their comfort level as 6 and only 2 (4.7%) 

patients had so much discomfort during the process in which they rated 10 that 

signifies severe pain. 

In group P 14(33.3%) patients marked their comfort level as 6 and 4(9.5%) patients 

rated their level as 10. However there is no statistical significance between the 

group. 
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DISCUSSION 

 
Sciatic nerve block is frequently used for anaesthesia or analgesia during lower 

leg, ankle and foot surgery, and several different proximal approaches to the sciatic 

nerve have been described in the literature87 .However, the traditional Labat 

posterior method is unquestionably the one that is employed the most. However, 

because to the dense layer of muscles that the stimulating needle must travel 

through to reach the sciatic nerve, this procedure may be rather uncomfortable for 

the patient. In individuals with restricted mobility, morbid obesity, spine 

instability, and hemodynamic instability, both techniques offer benefits and 

drawbacks. 88 The posterior approach to sciatic nerve block needs the patient to be 

in sim's position, whereas the anterior approach (Beck) to sciatic nerve was 

conducted with the patient remaining in the supine position.. 

 
The anterior approach to sciatic nerve block under ultrasound guidance has been 

used in practice, and this shows that it may be used for lower limb surgery just as 

quickly and effectively posterior route. Compared to landmark-based strategy, 

ultrasound guided approach may lower chance of femoral artery puncture. 

Block quality of anterior (Group A) and posterior (Group P) USG-guided sciatic 

nerve blocks was evaluated in the current study. Both methods were successful in 

delivering both intraoperative anaesthetic and postoperative analgesia. Patients 
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reported similar levels of satisfaction with both strategies, which had similar block 

lengths. Patients in P group, on other hand, had a 100% success rate, required less 

time for conducting block, accomplish sensory and motor block, and experienced 

less problems. 

Time required performing block 

 
 In contrast to Ota et al.study, 15 which found that the combined sciatic and 

femoral block required an execution time of 12 min and 11 min in both 

groups, mean time needed to perform sciatic block in current study was 6.75 

min±1.10 min and 7.44 min±1.00 min in Group P and Group A 

respectively. The time needed to change transducers and time needed to 

wrap the nerves with local anaesthesia that was guided by ultrasound might 

be the cause of the extra time in Group A. It has been discovered that the 

anterior technique requires more efforts and time than the posterior method. 

When compared to parathesia and peripheral nerve stimulators, which are 

more widely used procedures, the use of ultrasonography to execute 

peripheral nerve blocks is a relatively new technique that is quickly rising in 

favor.
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Comparison of number of attempts to achieve block 

 

Our study did not demonstrate any statistical significance between the groups for 

number of attempts to perform the block. However number of attempts in group P 

is less than group A but there was no statistical significance found between both 

the groups. 

Comparison of Onset of Sensory block and Motor Block 

 
Patient of anterior approach has a mean time of 9.53±5.40 min when compared to 

patient with posterior approach (11.856±7.35) min. Faster onset of sensory block 

is seen with group A, but this is statistically not significant when compared to 

group B with a p value of 0.165. 

Patient with posterior approach had a mean time of 18.67±7.05 min when 

compared to patient with posterior approach (17.82±5.70 min). Faster onset of 

motor block is seen with group P, but this is statistically not significant when 

compared to group A with a p value of 0.630.Pia di Benedetto et al 78 In a study 

comparing the new posterior approach to the sciatic nerve block with the 

traditional posterior approach, it was discovered that there weren't any differences 

in the final distribution of nerve blockade between patients who underwent the new 

subgluteus approach and those who underwent the traditional posterior approach 

regarding onset time of sensory and motor blocks.Our results are correlated when 
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compared with previous studies by Junichi Ota, which showed that there was no 

differences in the onset of sensory and motor blockade of the sciatic nerve after the 

block between two approaches 

Comparison of duration of analgesia 

 
It is almost similar in both the groups and there is no statistical significance 

between the groups with a p value >0.05. 

Most surgeries below the knee are carried out while under a localized nerve 

blockade, which barely affects physiology as a whole. 

The finding was consistent with that of Buys et al72, who discovered that blocking 

the sciatic nerve before its bifurcation required much more time than 

blocking tibial and common peroneal nerves using ultrasound guidance after they 

had been divided in popliteal fossa. The nerve there is thinner than in sub-gluteal 

region, thus they compared bifurcation with block immediately caudate. 

The study's results correspond with those of a study by Taboada et al., which 

showed that lateral popliteal methods took longer to complete anaesthesia for 

patients getting sciatic nerve blocks than sub-gluteal techniques.74 

The ultrasound-guided sciatic nerve block in the sub-gluteal area, on the other 

hand, is one of the more challenging blocks. Despite being large enough (varying 

in thickness from 1 to 2 cm), it remains phantom-like in its capacity to display 
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clearly in the ultrasound image. Multiple needle pricks may be required to produce 

adequate block, and nerve stimulator may be required to ensure needle position. 72 

The same result was observed by Taboada et al. in a different research, and 

they ascribed it to anatomical variations at two injection sites that can obstruct 

local anaesthetic diffusion. They believed that the close closeness of the two sciatic 

nerve trunks at the sub-gluteal area, where they are only divided by a very little 

amount of adipose tissue, made it simpler for local anaesthetic to disseminate. On t 

other hand, distance between tibial and common peroneal nerves above popliteal 

fossa crease varies and might be sufficiently lengthy to make it challenging for 

local anaesthetic to reach such distance. Additionally, popliteal cavity may include 

many layers of connective tissue or fat. 75 

We first attributed patient pain during sub-gluteal approach to challenging method, 

which called changing several trails of needle orientation and therefore longer time 

to execute block; also incidence of non-blocked regions was higher in sub-gluteal 

approach. 

 

 

 
 

However, when patients were surveyed after procedure to assess their level of 

satisfaction, there was no discernible difference between two methods. While 

more surgeons favoured the sub-gluteal technique because motor block produced 

DocuSign Envelope ID: F3971E9A-6186-4616-983B-3F83AEE49839



DocuSign Envelope ID: BE5350DD-9149-4406-8195-04701D4EAD39 

81 

 

 

 

by blocking the sciatic nerve at sub-gluteal area restricted knee flexion and 

prevented patients from moving the limb, sub-gluteal route made procedure 

simpler. 

For foot and lower limb surgery, a peripheral nerve block is a very efficient and 

useful technique. Patients at high risk for hemodynamic instability should not 

undergo central neuroaxial blockade, which causes bilateral blockade and severe 

sympathectomy. 37 ,39 Patients at high risk for hemodynamic instability should not 

undergo central neuroaxial blockade, which causes bilateral blockade and severe 

sympathectomy.Peripheral nerve block, which provides superior hemodynamic 

stability because it may be restricted to a localized location without influencing the 

patient's sympathetic nervous system, is an appropriate approach.27 

Other procedures for such individuals under regional anesthesia include unilateral 

spinal or graded epidural anesthesia, but these also have their own drawbacks and 

risks.41,42 Although a good option, general anesthesia has its own set of problems.43 

Peripheral nerve blocks are utilized extensively and precisely for practically all 

procedures, either intraoperatively or for postoperative analgesia. Various methods 

for blocking SN are reported in the literature, but Labat's posterior technique is 

most frequently used.45 In the posterior approach, the patient must be in a lateral 

posture, which is uncomfortable for the patient and occasionally unsafe for patients 
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who are fat or unstable. Additionally, managing and monitoring the patient's 

airway when they are in a lateral posture presents certain challenges. With Beck's 

anterior technique, these disadvantages are extremely effectively addressed while 

the patient is supine. 

Few studies have compared the posterior approach to sciatic nerve block with the 

lateral method, and the posterior technique has produced better outcomes.46,47 A 

few outdated research suggested a high failure rate and greater pain with the 

anterior approach, however it is important to remember that in those early days, 

investigations were primarily conducted using the paresthesia elicitation technique. 

 

 
 

Patient Comfort level 

 
In group A 18 patients marked their comfort level as 6 and only 2 patients had so 

much discomfort during the process in which they rated 10 that signifies severe 

pain. 

In group P 14 patients marked their comfort level as 6 and 4 patients rated their 

level as 10. However there is no statistical significance between the groups. 

Patient comfort levels in group A were much lower than in group P, possibly as a 

result of the patient's discomfort from having to go into a lateral posture and hold it 
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for 15 to 20 minutes. Prior to block, we did not use any sedatives or analgesics in 

order to accurately analyze block. Although both techniques are unpleasant 

because to the deep block, we found that patients who were supine were more at 

ease. The overall effectiveness of both strategies is therefore equal. When 

compared, the anterior technique increased the duration of analgesia more than the 

posterior method, although the difference was not statistically significant. 

Despite obvious markers, the sciatic nerve's placement varies from person to 

person. Furthermore, when sciatic nerve is inserted deep within the body through 

the anterior method, block needle must travel a considerable distance, and needle 

tip might easily deviate from the desired nerve.11 

By evaluating the success and safety of sciatic and other peripheral nerve 

blocks using ultrasound guidance, vascular structures may be avoided, and local 

anesthetic around neural targets may be directly observed. 34, 35 

In his study, Urmey (2010) noted that there were no differences between the 

two procedures in terms of block success or complication rates. In their meta- 

analysis, Gelfand et al.36 made claim that US guided peripheral nerve blocks have a 

higher success rate than nerve stimulation alone for some specific blocks, 

including those to the brachial plexus, sciatic nerve, and popliteal nerve. 
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The study's limitation is that it was not feasible to blind the anaesthetist who 

did the nerve block (the author), hence the success rate and other variables were 

checked by a blind observer 
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SUMMARY 

 
  This study compares anterior and posterior techniques for sciatic nerve 

blocks in terms of patient comfort, technical complexity, and block quality.

 ASA grade II and III were analyzed and there is no statistical significance 

found between the group with P value 0.795

 Onset of sensory blockade and motor blockade shows no statistical 

significance.

 Time taken to perform the block is significantly less in group P than in 

group A (p< 0.05∗).

 Patient satisfaction is similar in both groups but there is no statistical 

significance between the groups.

 Patient comfort levels in group A were much lower than in group P, possibly 

as a result of the patient's discomfort from having to go into a lateral posture 

and hold it for 15 to 20 minutes.

 According to our study's findings, the posterior method is simpler than the 

anterior one, takes less time to complete, and results is greater patient 

comfort and satisfact
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CONCLUSION 

 
Through our study we have come to the conclusion that though efficacy of both the 

approaches to block sciatic nerve is same, posterior approach is easier than anterior 

and requires lesser time to perform with better patient comfort and satisfaction. 
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PROFORMA 

 
STUDY: "COMPARITIVE STUDY OF ULTRASOUND GUIDED 

ANTERIOR AND POSTERIOR APPROACHES TO SCIATIC NERVE 

BLOCK FOR LOWER LIMB SURGERIES” 

 
Name: 

 
Age: Sex: 

 
I.P. Number: 

 
Unit: 

 
Date of Admission: 

 
Date of Surgery: 

Consent: Yes/No 

Comorbidities; 

Diagnosis : 

Investigations; 

Surgery : 

A.S.A. physical status: I / II /III 

Mallampati Grading – 

Mouth opening - 

 
Height : 
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Weight : B.M.I.: 

 
General Physical Examination : 

 
Pulse rate : 

 
B.P.: 

 
CVS : 

 
R.S.: 

 
Any other significant findings : 

 
Spinal column:- 

 
Group assigned: A                                  P    

Position : 

Time is taken to perform block- 

 
Total number of needle insertion attempts- 

Time is taken for sensory block onset- 

Time is taken to motor block onset- 

Duration of analgesia/anaesthesia- 

The comfort of patient- 
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SENSORY BLOCK   MOTOBLOCK 

TIME PIN PRICK TIME BROMAGE SCALE 
 

 
 

 

 

PROFORMA FOR ASSESSMENT OF ANTERIOR AND POSTERIOR 

APPROACHES 
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STUDY SUBJECT CONSENT STATEMENT 

 

I confirm that Dr. BUDATHA SREENIJA has explained the purpose of this 

research, the study procedure that I will undergo, and the possible discomforts and 

benefits that I may experience, in my own language. I have explained all the above 

in detail in my own language, and I understand the same. Therefore, I agree to give 

my consent to participate as a subject in this research project. 

 

 
 

 

 

 

 

 

 

 
 

(Participant) Date 
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(Witness to above signature) Date 

 

 

MASTER CHART ( POSTERIOR GROUP) 
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MASTER CHART( ANTERIOR APPROACH) 
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