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Nerves ON THE POSTERIOR ABDOMINAL WALL 

The Lumbar Plexus 

The lumbar plexus, which is one of the main nervous 
pathways supplying the lower limb, is formed in the psoas 
major muscle -in the abdomen- from the anterior rami of 
the upper four lumbar spinal nerves (L1-L4). Its branches 

emerge from the lateral₁ and medial₂ borders of the 

muscle and from its anterior₃ surface. 

 Branches of the Lumbar Plexus 

- The iLiohypogastric nerve₁, iLioinguinal nerve₂, Lateral cutaneous nerve of the 

thigh₃, and femoraL nerve₄ emerge from the Lateral border of the psoas, in that 
order from above downward. 

- The obturator nerve₁ and lumbosacral trunk₂ emerge 

from the medial border of the psoas major. 

- The genitofemoral₁ nerve emerges from the anterior 
surface of the psoas major. 

 The lumbosacral trunk:  
It is formed from the L4 (from the lumbar 
plexus) and L5 (from the sacral plexus) nerve 
roots (i.e. the fourth lumbar nerve gives off 
branches to the sacral plexus forming the 
lumbosacral trunk). 

- The ventral (anterior) rami of L1 form the 

iliohypogastric₁ and ilioinguinal₂ nerves which run 
between the transversus abdominis muscle and 
abdominal internal oblique muscle. Then:  

1. The iliohypogastric nerve (L1) gives off 
several motor branches to abdominal muscles and a sensory branch to the skin of 
the lower part of the anterior abdominal wall above the pubic symphysis. 

2. The ilioinguinal nerve (L1) pierces the posterior wall of the inguinal canal 
and runs along with the spermatic cord (through the canal) to supply the skin of 
the groin and the scrotum or labium majus. It also gives a cutaneous branch that 
innervates parts of the thigh. (it’s solely sensory)  
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- The obturator nerve and the fourth lumbar root of the 
lumbosacral trunk emerge from the medial border of the 
psoas major muscle at the brim of the pelvis. 

- The fourth lumbar root of the lumbosacral trunk takes part 
in the formation of the sacral plexus. It descends anterior to 
the ala of the sacrum and joins the first sacral nerve. 

- Each anterior lumbar spinal nerve from L2, L3 
and L4 has an anterior and a posterior division. 
The anterior divisions form the obturator 
nerve, while the posterior divisions form the 
femoral nerve.  

- The femoral nerve (L2, L3, and L4) runs 
downward laterally between the psoas and the 
iliacus muscles, and enters the thigh deeply 
behind the inguinal ligament and lateral to the 
femoral vessels and the femoral sheath (within 
the femoral triangle).  

 As it enters the canal, it divides into an anterior₁ and a 

posterior₂ division.  

 It gives motor₁ innervation to the anterior thigh. It also 

gives sensory₂ innervation to the skin on the anterior 

aspect of the thigh₁ and the medial aspect of the leg₂. 

 It is the largest branch of the lumbar plexus. 

 In the abdomen it supplies the iliacus muscle (which is 
sometimes considered a member of the muscles of the 
anterior compartment of the thigh).  

 The Saphenous Nerve: A cutaneous branch of the femoral nerve which 
provides sensory innervation to the medial aspect 
of the leg. 

- The obturator nerve (L2,L3, and L4) crosses the 
pelvic brim in front of the sacroiliac joint and behind 
the common iliac vessels. It leaves the pelvis by passing 
through the obturator foramen into the medial 
compartment of the thigh where it provides motor and 
sensory innervation to the medial aspect of the thigh.  

Recall that the brachial 

plexus is formed by the 

anterior rami of the 

lower four cervical 

nerves and first thoracic 

nerve (C5, C6, C7, C8, 

and T1) 

Femoral Obturator 
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- The genitofemoral nerve (L1-L2) emerges on the 
anterior surface of the psoas major. It runs downward 
in front of the muscle and divides into: 

1) A genital branch, which enters the inguinal canal 
(enters through the deep ring and leaves through the 
superficial ring) to provide motor innervation for the 
cremasteric muscle. (this branch is considered a 
content of the spermatic cord)  

2) A femoral branch, which runs deep to the inguinal 
ligament and supplies a small area of the anterior thigh 
(sensory).  

 Cremasteric reflex 
-It is the nervous pathway in which 
stimulation of the skin on the medial side 
of the thigh in a male results in reflex 
contraction of the cremasteric muscle and 
the drawing upward of the testes within the 
scrotum. 
-The genitofemoral nerve is responsible for 
both the sensory (femoral branch) and 

motor portions (genital branch) of the cremasteric reflex.  
- The cremasteric reflex may be absent with testicular 

torsion₁, undescended testes₂, upper and lower motor 

neuron disorders₃, as well as a spinal injury₄ of (L1-L2).  
- It can also occur if the ilioinguinal nerve has accidentally 

been cut during a hernia repair. 

 Extra: both the femoral branch and ilioinguinal 
nerve participate in the sensory portion of the 
cremasteric reflex.  

 

- The lateral cutaneous nerve of the thigh(L2-L3) 
crosses the iliac fossa in front of the iliacus muscle and enters the thigh behind the 
lateral end of the inguinal ligament. It supplies the skin over the lateral surface of 
the thigh.  

Genital branch 

Femoral branch 

Genital branch 
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 The Sympathetic Chain 
- The spinal cord is divided into segments: 

cervical, thoracic, lumbar, sacral, and 
coccygeal. Each segment of the spinal cord 
provides several pairs of spinal nerves, which 
exit from vertebral canal through the 
intervertebral foramina. 

- There are (8) pairs of cervical, 
(10-12) thoracic, (5) lumbar, (5) 
sacral, and (1) coccygeal pair of 
spinal nerves (a total of 31 
pairs).  

- It is made of gray and white 
matter and shows four 

surfaces: anterior₁, posterior₂, 

and two lateral₃₊₄.  

 The gray matter is the H-shaped central part of the spinal cord and is comprised 

of neuronal cell bodies. It shows anterior₁, lateral₂, and posterior₃ horns. ↑  

 White matter surrounds the gray matter and is made 
of axons.  

- The cell bodies of the sympathetic preganglionic neurons 
are found in the lateral horns of the gray matter of the 
thoracic (T1-T12) and upper lumbar (L1-L2 (or 3)) spinal 
cord segments (a total of 14 nuclei).  

- There are sympathetic ganglia on either side of the vertebral column (paravertebral), 

forming two sympathetic trunks (chains). The paravertebral ganglia are the site 
where preganglionic fibers synapse with 
postganglionic neurons. The trunks extend 
the entire length of the column, from the 
level of the atlas to the coccyx. They 
converge anteriorly to the coccyx, forming 
the ganglion impar (impaired ganglion). 

- There are 22-23 pairs of these ganglia: 3 in 
the cervical region (cervical ganglia), 11 in 
the thoracic region (thoracic ganglia), 4-5 in 
the lumbar region (lumbar ganglia) and 4-5 in the sacral region (sacral ganglia). 

Actually, the ganglionic compartment 
consists of two types of ganglia; 

paravertebral₁ and prevertebral₂ ganglia. 

Prevertebral ganglia are located in the 
abdominal cavity around the origin of the 
major branches of the abdominal aorta. 
They are midline structures located 
anterior to the aorta, and are represented -
mainly- by the celiac₁, superior 
mesenteric₂, inferior mesenteric ganglia₃.  

The lateral horn 
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- Each paravertebral trunk is attached to the anterior rami of the T1-L2 (or 3) spinal 
nerves, how? 
Let’s go back to the preganglionic sympathetic fibers. As mentioned above, these 
fibers leave the spinal cord (the lateral horns) through the ventral roots (since they’re 
motor fibers).Then, they join the spinal nerves T1-L2 (or 3) to enter the sympathetic 
trunk via white rami communicans.  

 White rami communicans: 
preganglionic sympathetic 
fibers emerging from the 
spinal cord to enter the 
sympathetic trunk. Since 
there are 14 pairs of 
preganglionic sympathetic 
nerve fibers, then there are 
14 pairs of white rami 
communicans. 

- Inside the trunk, preganglionic 
fibers can follow one of four 
courses: 

1. Synapse with cells in the ganglia it enters (i.e. 
synapse directly in a paravertebral ganglion at 

the same level, see the first figure ↗). 
2. Pass up to synapse in higher ganglia; 

preganglionic fibers from T1-5 spinal cord 
levels can ascend to other vertebral levels and 
synapse inside ganglia located at a more 
superior level (cervical ganglia).  

3. Pass down to synapse in lower ganglia; fibers 
from T5-L2 (or 3) descend to ganglia located at a more inferior level (lumbar 

and sacral ganglia, see the second figure ↗).  
- After synapsing (whether at the same level or not), postganglionic fibers leave the ganglia 

through gray rami communicans (postganglionic sympathetic fibers that leave the 
sympathetic trunk all the way to the periphery and visceral components).  

- In other words, the ganglia have afferent white and efferent gray rami to the 
corresponding spinal nerves. It is through the gray rami that the postganglionic 
sympathetic fibers are distributed to various structures. 
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4. The fibers may not synapse (see the figure in the following page) in the sympathetic chain 

and continue as preganglionic fibers to form “splanchnic nerves.”  

 Once these preganglionic fibers pass through the sympathetic trunk (without 
synapsing), they combine with fibers from other levels to form and exit the 
trunk as a splanchnic nerve. Splanchnic nerves synapse on a prevertebral 
ganglion, and the postsynaptic fibers then pass onto the abdomen and pelvic 
viscera. 

 These splanchnic nerves include the thoracic₁ splanchnic nerves (greater, lesser 

and lowest), lumbar₂ splanchnic nerves, and sacral₃ splanchnic nerves. 

 The Thoracic Splanchnic Nerves are made of branches of the lower 7-8 
thoracic sympathetic ganglia (T5-T12). 
1. The greater splanchnic nerve is the highest in position of the three nerves 

and it receives branches from T5-T9 (or 10) thoracic sympathetic ganglia. It 
pierces the crus of the diaphragm and enters the abdominal cavity, where 
its fibers synapse at the celiac ganglia. The postganglionic fibers follow 
branches of the celiac artery and contribute to the celiac plexus (a network 
of nerves located near the area where the celiac trunk branches from the 
abdominal aorta) to reach the smooth muscle and glands of the foregut (e.g. 
the stomach, upper ½ of duodenum and upper ½ of pancreas).  

2. The lesser splanchnic nerve lies below the greater one and receives branches 
from T9 and T10 sympathetic ganglia. It –also- pierces the crus of the 
diaphragm and enters the abdominal cavity, where its fibers synapse at the 
superior mesenteric ganglion. The postganglionic fibers follow branches of 
the superior mesenteric artery and contribute to the superior mesenteric 
plexus to innervate the smooth muscle and glands of the midgut (e.g. small 
intestine (lower 1/2 of duodenum, jejunum, and ileum), cecum, ascending colon, and 
proximal 2/3 of transverse colon).  

3. The least (aka. the lowest) splanchnic nerve may be absent, and if present it 
receives branches from the T11 and T12 ganglia. It –also- pierces the 
diaphragm and enters the abdominal 
cavity, where its fibers synapse at the 
renal ganglion (a prevertebral ganglion). 
The postganglionic fibers follow 
branches of the renal artery and 
contribute to the renal plexus.  
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 The Lumbar Splanchnic Nerves are splanchnic 
nerves that arise from the lumbar part of the 
sympathetic trunk (L1-L2) and travel to an 
adjacent plexus near the aorta. 
These nerves synapse in the inferior mesenteric 
ganglion. The postganglionic fibers contribute to 
the descending hypogastric plexus to supply the 
smooth muscle and glands of the pelvic viscera, 
hindgut (e.g. sigmoid colon (aka. pelvic colon), rectum, bladder), and genitalia. 

 The Sacral Splanchnic Nerves arise from the sacral part of the sympathetic 
trunk and they also innervate pelvic organs and vessels.  

*After synapsing in the sympathetic trunk, around 31 postganglionic fibers leave the 
ganglia through gray rami communicans and join spinal nerves to innervate sweat 

glands₁, arrector pili muscles₂ and blood vessels₃.  

- Preganglionic sympathetic nerves from the thoracic spinal cord enter the cervical 
ganglia (paravertebral ganglia/within the cervical sympathetic trunk) and synapse 
there. 

- Recall that the cervical sympathetic trunk has three paravertebral ganglia: 
1. Superior cervical ganglion (SCG): postganglionic fibers leave the ganglion via the 

lower 4 cranial and upper 4 cervical (spinal) nerves.  
2. Middle cervical ganglion (MCG): postganglionic fibers leave the ganglion via the 

5th and 6th cervical (spinal) nerves. 
3. Inferior cervical ganglion (ICG): postganglionic fibers leave the ganglion via the 7th 

and 8th cervical (spinal) nerves.  

*Additionally, the sympathetic nervous system controls visceral functions through 
many courses, for instance: 

1. Postganglionic fibers can leave the SCG via the internal carotid nerve and the 
external carotid nerve to the corresponding arteries.  

2. There are many branches coming off of the superior cervical ganglia including the 
pharyngeal branch to join the pharyngeal plexus. 

3. The 2nd, 3rd, and 4th thoracic ganglia give postganglionic fibers to the heart and 
lungs. (called cardiac and pulmonary nerves) 

4. The three cervical ganglia give postganglionic cardiac fibers (to the heart). 
5. The splanchnic nerves (e.g. the greater, lesser and lowest splanchnic nerves) 
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As mentioned before, the sympathetic trunks lie on each 
side of the vertebral column, extending from the base of 
the skull to the coccyx where the two chains fuse 
together. Each trunk contains a number of sympathetic 
ganglia that are organized in cervical (which we’ve discussed briefly) 

(3), thoracic (11), lumbar (4) (in the abdomen), and sacral (4) 
groups. 

- The Thoracic Portion of the sympathetic trunk 
enters the thorax in front of the neck of the 1st rib and 
leaves it by passing behind the medial arcuate ligament.  

 In the upper part of the thorax it lies on the 
necks of the ribs while in the lower part it lies on 
the sides of the bodies of the vertebra. 

 It includes 10 to 12 ganglia (~11). 

 The thoracic sympathetic chain has rami communicans (grey & white)₁, 

postganglionic fibers₂ (the first 5 ganglia give postganglionic fibers to the heart, 

aorta, lungs, and esophagus), and preganglionic fibers₃ (the lower 8 ganglia 
mainly give preganglionic fibers that form the splanchnic nerves (i.e. these fibers 

do not synapse in the chain), which supply the abdominal viscera). 

 The 1st thoracic ganglion (T1) is often fused with the inferior cervical ganglion 
to form the stellate ganglion. 

 The 2nd, 3rd, and 4th thoracic ganglia give postganglionic fibers to the heart and 
lungs (called cardiac and pulmonary nerves). 

 The upper five ganglia give aortic esophageal branches. 

- The Abdominal (lumbar) Portion of the sympathetic trunk is continuous above 

with the thoracic and below with the pelvic parts of the sympathetic trunk.  

 It runs downward along the medial border of the psoas muscle on the bodies 
of the lumbar vertebrae.  

  It enters the abdomen from behind the medial arcuate ligament and gains 
entrance to the pelvis below by passing behind the common iliac vessels. 

 The right sympathetic trunk lies behind the right border of the inferior vena 
cava. The left sympathetic trunk lies close to the left border of the aorta. 

 The sympathetic trunk possesses four to five segmentally arranged ganglia 
(lumbar), the first and second often being fused together.  
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 Within the abdominal region, the first and second lumbar nerves (L1-L2) send 
white rami communicans to the corresponding ganglia in the sympathetic 
chains. 

*These white rami contain preganglionic nerve fibers₁ and afferent sensory₂ nerve fibers. 

 After synapsing in the chains, the gray rami communicans connect each 
ganglion to a corresponding lumbar spinal nerve. 

*These gray rami contain postganglionic nerve fibers that are distributed to blood 

vessels₁, sweat glands₂ and arrector pili muscles₃ of the skin. 

 The fibers (postganglionic sympathetic lumbar) pass medially to the sympathetic plexuses 
(will be discussed below). The plexuses can be found on the abdominal aorta 
and its branches (these plexuses also receive fibers from splanchnic nerves and 
the vagus nerve).  

 The fibers pass downward and medially in front of the common iliac vessels 
into the pelvis, where, together with branches from sympathetic nerves in front 

of the aorta (aortic plexus↓), they form a large bundle of fibers called the 
superior hypogastric plexus. 

 The Aortic Plexus 
 

- The aortic plexus is a network of: 
1. Preganglionic sympathetic fibers. 
2. Postganglionic sympathetic fibers. 
3. Preganglionic parasympathetic fibers. 
4. Visceral afferent (sensory) fibers. 

 
- It is located around the roots of the major abdominal 

aorta and overlies its branches (e.g. the celiac and renal 
arteries).  

- Parasympathetic input for the plexus comes from the 
vagus nerve (CN X), and the S2-S4 spinal nerves. 

- It consists of celiac₁, superior mesenteric₂, and renal 

plexuses₃ surrounding the roots of the celiac trunk, 
superior mesenteric, and renal arteries, respectively.  

What do we mean by a plexus?  

Any of the extensive networks of 

nerve fibers and cell bodies 

associated with the autonomic 

nervous system that are found in 

the thorax, abdomen, and pelvis, 

and that contain sympathetic, 

parasympathetic, and visceral 

afferent fibers. 
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- Branches of the plexus reach their target organs by forming smaller plexuses (i-iii) 
surrounding the branches of the abdominal aorta.  

i. The celiac plexus consists mainly of two celiac ganglia (paired prevertebral 
ganglia) connected together by a large network of fibers that surrounds the 
origin of the celiac artery. 

 The ganglia receive the greater and lesser splanchnic₁ nerves 

(preganglionic sympathetic fibers). 

 Extra: The superior mesenteric plexus is a continuation of the lower part of the 
celiac plexus.  

 Postganglionic branches accompany the branches of the celiac artery 
and follow them to their distribution. 

 Parasympathetic vagal₂ fibers (CN X) also accompany the branches of 
the artery. 

ii. The renal plexuses are smaller than the celiac plexus. They are distributed 
along the branches of the corresponding (renal) arteries. 

iii. The inferior mesenteric plexus is distributed along the branches of the 
inferior mesenteric artery and receives parasympathetic fibers from the sacral 
(S2-S4) parasympathetic spinal nerves.  

 

 Visceral sensory and autonomic neurons participate in visceral reflex arcs 
- A reflex is an instantaneous movement in response to a stimulus. It is made possible 

by neural pathways called reflex arcs which can act on an impulse before that 
impulse reaches the brain. The reflex is then an automatic response to a stimulus 
that does not receive or need conscious thought.  

Extra: Most sensory neurons do not 
pass directly into the brain, but 
synapse in the spinal cord. This 
characteristic allows reflex actions 
to occur relatively quickly by 
activating spinal motor neurons 
without the delay of routing signals 
through the brain, although the 
brain will receive sensory input 
while the reflex action occurs. 
Space space space 
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- Most reflex arcs involve three 
neurons:  
1) A sensory neuron.  
2) A connecting neuron. 
3) An efferent (motor) neuron 

(autonomic or somatic). 
- The stimulus stimulates the receptors 

which initiate an impulse in a sensory 
neuron. This travels to the spinal 
cord where it synapses with an 
interneuron (connecting neuron) 
situated in the spinal cord. The 
connecting neuron, in turn, synapses with one or more motor (efferent) neurons that 
transmit the impulse to the muscles or viscera. 

- The enteric nervous system can act as a fast, internal response to digestive stimuli. 
The three-neuron reflex entirely occurs within the wall of the gut (doesn't involve 
the spinal cord). For example, elevated blood glucose levels and antral distension 
stimulate the release of insulin without the need of any thought input. 

- In infants, micturition and defecation occur involuntarily (as reflexes). The ability to 
voluntarily inhibit voiding develops by the age of 2–3 years, as control at higher 
levels of the central nervous system develops. 

 

Good luck 

 

 

 

 


