
Abstract
Lumbar plexus is one of the two nerve plexuses which supply the lower limb. It is formed in the posterior abdominal 
wall within the psoas major muscle. The branches of the plexus exit via the medial and lateral borders as well as its 
ventral surface. It is a complex plexus which gives a branch to complete the formation of lumbo sacral plexus. The 
branches mainly supply the groin, anterior and medial compartments of thigh. They also supply the hip and knee 
joints. The cutaneous innervation by the branches of lumbar plexus is limited to the anterior, lateral and medial parts 
of the thigh, medial side of the leg and foot and also the lower part of anterior abdominal wall and perineum. Regional 
anaesthesia is a highly skilled and precise technique used widely in the patients to reduce the drug usage and decrease 
the intra and post operative complications. Lumbar plexus block can be used in surgeries related to hip joint and 
anterior part of thigh and groin. To execute the procedure successfully, sound knowledge in anatomy of lumbar plexus 
is required.
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Introduction:
Lumbar plexus is one of the nerve plexuses which supply the lower limb. It is a plexus which is formed inside the 
substance of the psoas major muscle and its branches emerge out of the muscle through its medial and lateral borders 
and also through its anterior surface. It is predominantly formed by the ventral rami of spinal nerves L 1, 2, 3 and 4. 
There is a small contribution from the T12 spinal nerve too. [1] The branches of lumbar plexus contribute to the 
innervation of lower limb predominantly the hip joint, knee joint, anterior and medial compartments of thigh. They 
also give cutaneous innervation to the anterior, lateral and medial surfaces of thigh, medial surface of the leg and foot. 
A small area parallel to inguinal ligament in the anterolateral part of lower abdomen and groin also is supplied by its 
branches. It gives motor innervation to the lower part of muscles of anterior abdominal wall and cremaster. 
Communication between the sensory branches of lumbar plexus will result in sensory overlap. [2]

Formation:
The roots of spinal nerves from L1 to L5 emerge in front of the transverse processes of lumbar vertebra. These roots 
enter into the part of psoas major muscle which is in between the muscle fibres taking origin from the bodies of lumbar 
vertebra and intervertebral discs and muscle fibres arising from the transverse processes of lumbar vertebra. [4]
When traced from body of L1 to lower lumbar vertebra, the plexus shares the same coronary plane at L1 but when it 
comes down, it is more anterior in position. The first four lumbar ventral rami with a contribution from subcostal 
nerve form the lumbar plexus. The plexus is complex and prone to have variations. The incidence of variations in 
lumbar plexus is around 20%.
The L1 ventral rami with a branch from ventral rami of subcostal nerve form a common trunk which divides and give 
rise to iliohypogastric and ilioinguinal nerves. L1 ventral ramus gives a branch which joins with a branch from L2 
ventral rami to form genitofemoral nerve.
The ventral rami of L2 L3 and L4 spinal nerves divide into ventral and dorsal divisions. The ventral divisions of L2, L3 
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and L4 unite to form Obturator nerve. In 29% of individuals, 
L3 and L4 ventral divisions form accessory obturator nerve.
The dorsal divisions of L2 and L3 spinal nerves join to form 
lateral cutaneous nerve of thigh. Dorsal divisions of L2, L3 
and L4 form the femoral nerve.
The L4 ventral rami or the furcal nerve contributes to both 
lumbar and sacral plexus. After giving a branch to lumbar 
plexus, it joins with the ventral rami of L5 and forms the 
lumbo sacral trunk which joins the sacral plexus. [1, 4] 
(Figure 1)

Exit of branches from psoas major:
There are six constant branches formed from the lumbar 
plexus. The iliohypogastric and ilioinguinal nerves pass 
through the lateral border. The lateral cutaneous nerve of 
thigh and femoral nerve cross the later border in the lower 
part of psoas major. The genitofemoral nerve pierces the 
anterior surface and runs over the psoas major. The 
obturator nerve exits psoas major muscle through its medial 
border. The inconstant branch, accessory obturator nerve if 
present exits through the medial border [4].  (Figure 2)

Course and distribution of branches of lumbar plexus:
Iliohypogastric nerve:
It arises from L1 but sometimes from T12 also and emerges 
from the upper part of lateral border of psoas major. It lies 
posterior to medial arcuate ligament near its exit. It runs over 
the anterior surface of the quadratus lumborum where it is 

related to the lower pole of kidney and reaches the lateral 
surface of lower part of anterior abdominal wall. Here, it 
innervates the posterior fibres of transversus abdominis 
near its origin from iliac crest. After this, it runs anteriorly 
between transversus abdominis and internal oblique 
muscles, supplies them. It also gives a lateral cutaneous 
branch which supplies the posterolateral part of gluteal 
region. It continues medially and pierces internal oblique 

Figure 1: Formation of Lumbar Plexus

Figure 2: The upper and lower lumbar plexus nerves. The upper lumbar nerves 
usually are spared during a lumbar plexus block. The lower lumbar plexus nerves 
in relation to the psoas major is particularly noted for its lateral and medial exit.
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anteromedial to anterior superior iliac spine, runs in 
between internal and external oblique muscles. It ends by 
piercing the external oblique above the superficial inguinal 
ring and supplies skin over the suprapubic region.

Ilioinguinal nerve:
It takes its origin from L1 but may get communications from 
T12 or L2 and emerges below the iliohypogastric nerve in 
the lateral border of psoas major. Its courses obliquely over 
the quadratus lumborum and iliacus. After that it reaches 
transversus abdominis and pierces it inferomedial to 
anterior superior iliac spine. It supplies transversus 
abdominis and internal oblique before it enters the inguinal 
canal where it travels superficial to its contents. It exits the 
inguinal canal through superficial inguinal ring and gives 
cutaneous innervation to the root of the penis and scrotum 
in males, mons pubis and labia majora in females and upper 
medial part of the thigh in both sexes.

Lateral femoral cutaneous nerve:
It usually arises from dorsal divisions of L2 and L3. It 
emerges from the lateral border of psoas major and runs 
obliquely over the iliacus muscle before it reaches the 
anterior superior iliac spine.  In the iliac fossa the nerve lies 
posterior to caecum in the right side and descending colon 
in the left side beneath the parietal peritoneum. It crosses 
behind inguinal ligament medial to anterior superior iliac 
spine and enters the thigh anterior to Sartorius. Here in the 
thigh it divides into anterior and posterior branches. The 
anterior branch innervates skin over the anterior and lateral 
part of thigh up to the knee joint and takes part in the 
formation of peripatellar plexus. The posterior branch 
pierces the fascia lata and supplies skin over the greater 
trochanter and adjacent gluteal region.

Femoral nerve:
It is formed by dorsal divisions of L2, L3 and L4 and emerges 
from the lateral border of psoas major about 4 cm above 
inguinal ligament. It runs in the groove between psoas major 
and iliacus below the inguinal ligament and reaches the thigh 
lateral to femoral sheath. Here it divides in to anterior and 
posterior div isions before supplying the anterior 
compartment of thigh. It supplies the muscles of anterior 
compartment of thigh and skin over the anterior surface of 
thigh and medial side of leg and foot. (Figure 3)

Genito femoral nerve:
It is formed by L1 and L2 and exits psoas major muscle by 
piercing its anterior surface opposite third or fourth lumbar 
vertebra. It runs beneath the parietal peritoneum and 
crosses the ureter before dividing in to genital and femoral 
branches. The genital branch crosses external iliac artery 
and enters the deep inguinal ring. It traverses behind the 
contents of inguinal canal and exits through the superficial 
inguinal ring where it ends by supplying cremaster muscle 
and skin over the external genitalia. The femoral branch runs 
lateral to external iliac artery and enters the femoral sheath 
behind the inguinal ligament and lateral to femoral artery. It 
pierces the femoral sheath and ends by supplying the skin 
over the femoral triangle.

Obturator Nerve:
It arises from the ventral divisions of L2, L3 and L4 and 
emerges from the medial border of psoas major muscle 
opposite to fifth lumbar vertebra. It runs behind the 
common iliac vessels and lateral to internal iliac vessels.  It 
crosses the pelvis in its lateral wall where it is anterosuperior 
to obturator vessels before reaching obturator foramen. 
After crossing obturator foramen it enters the medial 

Figure 3: The nerves in relation to quadratus lumborum muscle (QLM) are the 
subcostal (SC), ilio inguinal and hypogastric (IIN and IIH). The nerves emerging 
lateral to the psoas major (Pma) are the lateral femoral cutaneous nerve (LFCN)
 and femoral nerves, the genitofemoral nerve (GFN) from medial courses superior 
to the Pma while the obturator and lumbosacral trunk are medial to the Pma. 
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compartment of thigh where it is divided into anterior and 
posterior divisions. It supplies the muscles of adductor 
compartment of thigh, hip and knee joints. (Figure 4)

Accessory obturator nerve:
It is a small and rare branch. It arises from ventral rami of L3 
and L4. It too courses along the medial border of psoas 
major. When it reaches the superior pubic ramus it runs 
posterior to pectineus. It branches out here; one of them 
supplies hip joint, the other supplies pectineus. The third 
branch joins the anterior division of obturator nerve. But the 
branching pattern is not constant.

Cross-Section at the level of L3-4
A cross-section at L3-4 reveals the location of the lumbar 
nerve root in the psoas major. As it emerges from the 
intervertebral foramina the lumbar nerve root lies initially in 
the lumbar paravertebral space, as it moves laterally and it 
descends in the posterior one third of the psoas major. Thus, 
the site of the needle tip during a lumbar plexus block would 
be the posterior and medial quadrant. Figure 5 Another 

important point to be noted is the distance from the 
transverse process to the lumbar plexus is 1.8-2.2 cm, thus, it 
is obligatory not to exceed a distance of 2 cm after the 
transverse process is encountered which itself serves an 
important anatomical landmark.

Conclusion:
Though anatomical variations are not uncommon in lumbar 
plexus, the major six branches and area of their innervation 
are constant. The anatomical plane inside the psoas major 
muscle (posterior one third)gives the clinician to use it as a 
point to administer lumbar plexus block.The transverse 
process is an important osseous anatomical landmark and 
the lumbar plexus is situated predictably at a distance of 2 cm 
in front of the transverse process in the posterior and medial 
quadrant of Pma. [8] A thorough anatomical knowledge 
regarding the formation and distribution of lumbar plexus 
will be helpful while considering alternative anesthesia 
techniques in surgeries involving anteromedial parts of 
thigh hip joint, knee joint and perineum. The lumbar plexus 
block can also be used for post operative pain management 
and in conditions like neuropathies and meralgia 
paresthetica. [3,  9,  10]
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Figure 4: Deep to the medial border of Pma are the obturator nerve and the 
lumbosacral trunk which are located in a separate sheath

Figure 5: Cross-section at L3-4 depicting the lumbar nerve root (Lnr) in the 
posterior and medial quadrant of the psoas major (Pma). The skin to transverse 
process (TP) distance d1 will be variable but the TP to LNr distance D2 will be 
around 2cm. QLM-quadratus lumborum muscle; ESM-erector spinae muscle; 
s-IVF- site for intervertebral foramina; SC-spinal cord ( Cross-sections were 
performed at department of anatomy, Bharatividyapeeth Deemed University, 
Pune, Maharashtra, India.)
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