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INTRODUCTION 

nhanced recoveries after total joint replacements are 

gaining popularity in orthopedic surgeries. Motor 

preservation with adequate analgesia has become the optimal 

postoperative goal enabling earlier physical therapy, faster 

recovery, and early hospital discharge (Sutton et al., 2016). 

Spinal anesthesia for knee arthroplasty has favorable 

outcome effects compared with general anesthesia. This is 

explained by the positive physiological effects of the provided 

sympathetic blockade with less blood loss, increased leg blood 

flow, and better initial pain relief. All of which, result in 

reduced cardiopulmonary and thromboembolic morbidity, but 

at the potential cost of reduced capability for early 

postoperative mobilization due to pain occurrence after 

resolving of spinal anesthesia (Memtsoudis et al., 2014). 

An ideal nerve block that targets the sensory nerves and 

spares the motor function can facilitate early ambulation and 

rehabilitation, which is a major goal for patients undergoing 

total knee replacement (Memtsoudis et al., 2018). 

Femoral nerve block (FNB) is known to provide superior 

pain control and shortens the time of functional recovery and 

the length of hospital stay without associated side effects, in 

comparison with epidural or intravenous patient-controlled 

analgesia. However, it reduces quadriceps muscle strength and 

results in an increased risk of falls (Johnson et al., 2013). 

E 
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Adductor canal block (ACB) is a new alternative 

providing pure sensory blockade with minimal effect on 

quadriceps strength (Liu et al., 2014).  

However, patients who undergo TKA and receive 

Femoral nerve block or Adductor canal block frequently 

encounter postoperative posterior knee pain requiring 

supplemental opioid medications (Yadeau et al., 2013). 

Femoral nerve block alone has been countered by studies 

that have found it to be inadequate. The sciatic nerve innervates 

posterior regions of the knee; thus, performance of both sciatic 

nerve block (SNB) and FNB may be necessary to improve 

analgesia after TKA (McNamee et al., 2002). 

Adductor canal blocks, just like all other peripheral nerve 

blocks, cannot provide total analgesia around the knee after 

TKA, because the knee is innervated by both the lumbar plexus 

(femoral and obturator nerve) and the sacral plexus (sciatic 

nerve) (Burckett et al., 2016). 
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AIM OF THE WORK 

he aim of this study is to compare the effect of 4-in-1 

block versus femoral nerve block versus adductor canal 

block in enhanced recovery after knee replacement surgery. 
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Chapter 1 

ANATOMY 

Anatomy of Femoral Nerve 

Origin  

The femoral nerve is the largest nerve of the lumbar 

plexus. It arises from the ventral rami of the dorsal divisions of 

the second, third, and fourth lumbar nerves (L2, L3, and L4). It 

has a role in motor and sensory processing in the lower limbs. 

It controls the major hip flexor muscles, as well as knee 

extension muscles. Also it controls sensation over the anterior 

and medial thigh, as well as medial leg down to the hallux 

(Wong et al., 2019). 
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Figure (1): Origin of the femoral nerve from the lumbar plexus. 

(Samani, 2019) 

Course 

In the Abdomen 

The femoral nerve begins its course in the abdomen, by 

passing through the psoas major muscle. It then traverses laterally 

to the distal part of the psoas major muscle, and then finally, it 

runs “sandwiched” in between the iliacus muscle and the psoas 

major muscle. The iliacus muscle is inferior to the femoral nerve, 

and the psoas major muscle is superior to the femoral nerve. At 

this point two motor branches come off the femoral nerve, one to 

the psoas major and one to the iliacus muscle. These muscles will 

flex the hip (Refai et al., 2021). 
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In the Pelvis 

The femoral nerve then enters the thigh through the 

femoral triangle by running inferior to the inguinal ligament. 

The femoral triangle is formed by three structures: sartorius 

(laterally), adductor longus (medially) and the inguinal 

ligament (superiorly). Inside the femoral triangle exists the 

femoral nerve, femoral artery, femoral vein, femoral canal, and 

lymphatic vessels (in order from most lateral to medial). About 

4 cm below the inguinal ligament, the femoral nerve then 

divides into anterior and posterior divisions. The two divisions 

of the femoral nerve are distinguishable because the lateral 

circumflex femoral artery splits them (Refai et al., 2021). 

a) Anterior Division 

The anterior division of the femoral nerve has four terminal 

branches, two motor and two sensory. The motor branches are 

nerve to pectineus, nerve to sartorius. These muscles help to flex 

the hip as well. The sensory branches of the anterior division are 

the medial cutaneous nerve of the thigh and the intermediate 

cutaneous nerve. These nerves are responsible for the 

anteromedial sensory innervation of the thigh (Refai et al., 2021). 

b) Posterior Division 

The posterior division of the femoral nerve has one 

sensory nerve, four motor branches and nerves to the hip and 

knee joints (articular branches). The sensory nerve is called the 

saphenous nerve and is the largest cutaneous branch of the 


