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Abdominal viscera

Innervation



The Innervation 

 Abdominal viscera are innervated by both :

 extrinsic ) visceral innervation ( involves :

 receiving motor impulses from the central 
nervous system

 and sending sensory information to, the 
central nervous system; 

 and intrinsic components of the nervous 
system: involves the regulation of digestive 
tract activities by a generally self-sufficient 
network of sensory and motor neurons (the 
enteric nervous system). 



Visceral innervation   

 The visceral innervation is transmited by
Autonomic Plexuses )prevertebral plexus ).

 By which :

 these viscera send sensory information back 
to the central nervous system through 
visceral afferent fibers

 and receive motor impulses from the central 
nervous system through visceral efferent 
fibers.  



prevertebral plexus

 The abdominal prevertebral plexus 
receives: 

 preganglionic parasympathetic and visceral 
afferent fibers from the vagus nerves 
[X]; 

 preganglionic sympathetic and visceral 
afferent fibers from the thoracic and 
lumbar splanchnic nerves; 

 preganglionic parasympathetic fibers 
from the pelvic splanchnic nerves. 





The Sympathetic Division

 The sympathetic division consists of the following:

 Preganglionic  fibers in the lateral grey column

of the thoracic and upper two lumbar segments of 
the spinal cord.

 Ganglionic neurons  in :

 Sympathetic chain ganglia, also called 
paravertebral, or lateral ganglia

 Collateral ganglia, also known as prevertebral 
ganglia

 Specialized neurons in the interior of the 
suprarenal gland

 Postganglionic fibers : to target organs





Sectional Organization of the Spinal 

Cord





The parasympathetic system

 The parasympathetic system is less 
neatly defined

 Preganglionic  fibers

 a cranial outflow, which passes along the 
cranial nerves III, VII, IX and X,

 and a sacral outflow, with cell stations in 
the 2nd, 3rd and sometimes 4th sacral 
segments of the cord.

 Ganglionic neurons  near target organs  :

 Postganglionic fibers : to target organs



The Parasympathetic Division

Figure 17.7 Organization of the Parasympathetic Division of the ANS
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Sympathetic trunks

 The sympathetic trunks are two parallel 
nerve cords extending on either side of the 
vertebral column from the base of the skull 
to the coccyx  

 In the abdomen, they are anterolateral to 
the lumbar vertebral bodies and, continuing 
into the pelvis, they are anterior to the 
sacrum. 

 The two sympathetic trunks come together 
anterior to the coccyx to form the ganglion 
impar.





sympathetic ganglia

 Throughout the extent of the sympathetic trunks, small 
raised areas are visible. 

 These collections of neuronal cell bodies outside the CNS 
are the paravertebral sympathetic ganglia. 

 There are usually: 

 three ganglia in the cervical region; 

 eleven or twelve ganglia in the thoracic region; 

 four ganglia in the lumbar region; 

 four or five ganglia in the sacral region; 

 the ganglion impar anterior to the coccyx  





The ganglia and trunks
connection

 The ganglia and trunks are connected to 
adjacent spinal nerves by :

 gray rami communicantes throughout 
the length of the sympathetic trunk 

 and by white rami communicantes in 
the thoracic and upper lumbar parts 
of the trunk. 









Sympathetic innervation of  
abdominal viscera

 The sympathetic innervation of  abdominal 
viscera is from the postganglionic fibers of
sympathetic trunks and ganglia that are 
named the sympathetic splanchic nerves

 The citehtapmys splanchnic nerves are:

 the thoracic,

 lumbar,

 and sacral 







Thoracic splanchnic nerves

 Three thoracic splanchnic nerves pass from 
sympathetic ganglia along the sympathetic trunk in the 
thorax to the prevertebral plexus and ganglia 
associated with the abdominal aorta in the abdomen  :

 the greater splanchnic nerve arises from the fifth to 
the ninth (or tenth) thoracic ganglia and travels to the 
celiac ganglion in the abdomen 

 the lesser splanchnic nerve arises from the ninth and 
tenth (or tenth and eleventh) thoracic ganglia and 
travels to the aorticorenal ganglion; 

 the least splanchnic nerve arises from the twelfth 
thoracic ganglion . The least splanchnic nerve relays in a 

small renal ganglion behind the renal artery. 









Lumbar splanchnic

 Lumbar splanchnic nerves arise from all 
lumbar ganglia. 

 Those from the first and second ganglia pass to 
plexuses in front of the aorta; 

 those from the third and fourth ganglia pass 
respectively in front of and behind the common 
iliac arteries. They join with each other and 
with fibres from the aortic plexuses to form the 
superior hypogastric plexus 





sacral splanchnic nerves

 the sacral splanchnic nerves
pass from the sacral part of the 
sympathetic trunk or associated 
ganglia and enter the inferior 
hypogastric plexus, which is an 
extension of the prevertebral 
plexus into the pelvis.





Parasympathetic innervation

 Parasympathetic innervation of the 
abdominal part of the gastrointestinal 
tract, and of the spleen, pancreas, 
gallbladder, and liver is from two 
sources-:

 the vagus nerves [X] 

 and the pelvic splanchnic nerves.



The Parasympathetic Division
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Vagus nerves

 The vagus nerves [X] enter the abdomen associated 
with the esophagus as the esophagus passes through the 
diaphragm and provide parasympathetic innervation to 
the foregut and midgut

 After entering the abdomen as the anterior and 
posterior vagal trunks, they send branches to the 
abdominal prevertebral plexus. 

 These branches contain preganglionic parasympathetic 
fibers and visceral afferent fibers, which are distributed 
with the other components of the prevertebral plexus 
along the branches of the abdominal aorta.







Pelvic splanchnic nerves

 The pelvic splanchnic nerves, carrying 
preganglionic parasympathetic fibers from S2 
to S4 spinal cord levels, enter the inferior 
hypogastric plexus in the pelvis. 

 Some of these fibers move upward into the 
inferior mesenteric part of the prevertebral 
plexus in the abdomen 

 Once there, these fibers are distributed with 
branches of the inferior mesenteric artery and 
provide parasympathetic innervation to the 
hindgut.





The prevertebral plexus

 The three major divisions of the 
abdominal prevertebral plexus and 
associated ganglia are

 the celiac

 Aortic

 and superior hypogastric plexuses  







The celiac plexus

 The celiac plexus or coeliac plexus, also known as the 
solar plexus because of its radiating nerve fibers

 The celiac plexus is a complex network of nerves 

located in the abdomen, near where the celiac trunk, 
superior mesenteric artery, and renal arteries branch 
from the abdominal aorta. .

 The plexus is formed (in part) by the greater and 
lesser splanchnic nerves of both sides, and fibers from 
the anterior and posterior vagal trunks.

 the celiac plexus include:

 two celiac ganglia, 

 a single superior mesenteric ganglion, 

 and two aorticorenal ganglia;

https://en.m.wikipedia.org/wiki/Celiac_trunk
https://en.m.wikipedia.org/wiki/Superior_mesenteric_artery
https://en.m.wikipedia.org/wiki/Renal_arteries
https://en.m.wikipedia.org/wiki/Abdominal_aorta
https://en.m.wikipedia.org/wiki/Splanchnic_nerves






the aortic plexus

 the aortic plexus consists of nerve fibers and 
associated ganglia on the anterior and lateral 
surfaces of the abdominal aorta extending from 
just below the origin of the superior 
mesenteric artery to the bifurcation of the 
aorta into the two common iliac arteries-

 the major ganglion in this plexus is the 
inferior mesenteric ganglion at the root of 
the inferior mesenteric artery;









The superior hypogastric 
plexus

 This plexus lies anterior to the aortic 
bifurcation and the left common iliac vein and 
between the common iliac arteries, in front of 
L5 vertebra and the sacral promontory. 

 contains numerous small ganglia and is the 
final part of the abdominal prevertebral plexus 
before the prevertebral plexus continues into 
the pelvic cavity. 









secondary plexuses

 Each of these major plexuses gives 
origin to a number of secondary 
plexuses, which may also contain 
small ganglia. 

 These plexuses are usually named 
after the vessels with which they 
are associated.







secondary plexuses- celiac 
plexus 

 For example, the celiac plexus is 
usually described as giving origin to

 the superior mesenteric plexus 

 and the renal plexus,

 as well as other plexuses that 
extend out along the various 
branches of the celiac trunk. 





secondary plexuses- aortic 
plexus 

 Similarly, the aortic plexus has 
secondary plexuses consisting of :

 the inferior mesenteric plexus,

 the spermatic plexus, 

 and the external iliac plexus. 





secondary the superior 
hypogastric

 Inferiorly, the superior hypogastric 
plexus divides into : 

 the hypogastric nerves, which 
descend into the pelvis and contribute 
to the formation of the inferior 
hypogastric or pelvic plexus  









The enteric nervous system

 The enteric nervous system consists of motor 
and sensory neurons in two interconnected 
plexuses in the walls of the gastrointestinal 
tract.

 These neurons control the coordinated  :

 contraction and relaxation of intestinal 
smooth muscle

 and regulate gastric secretion and blood 
flow.





Enteric system

 The enteric system is a division of the 
visceral part of the nervous system and 
is a local neuronal circuit in the wall 
of the gastrointestinal tract.

 It consists of motor and sensory 
neurons organized into two 
interconnected plexuses :

 the myenteric

 and submucosal plexuses





Enteric system

 The myenteric plexus is located between the 
longitudinal and circular layers of muscle in the 
tunica muscularis and, appropriately, exerts 
control primarily over digestive tract motility
(peristalsis)..

 The submucous plexus, as its name implies, 
is buried in the submucosa. Its principal role is 
in sensing the environment within the lumen, 
regulating gastrointestinal blood flow and 
controlling epithelial cell function. 

http://www.vivo.colostate.edu/hbooks/pathphys/digestion/basics/gi_motility.html


Relation of enteric system 

 Although the enteric system is generally 
independent of the central nervous system, it 
does receive input from postganglionic 
sympathetic and preganglionic parasympathetic 
neurons that modifies its activities

 In general, 

 sympathetic stimulation causes inhibition of
gastrointestinal secretion and motor activity, and 
contraction of gastrointestinal sphincters and 
blood vessels. 

 Conversely, parasympathetic stimuli typically 
stimulate these digestive activities.









 Splanchnic Nerves Ganglion Viscera 
Region of referred pain

 Greater – T5 – T9 Celiac - Foregut 

Epigastric

 Lesser – T10/T11 Sup. Mesenteric –
Midgut Periumbilical

 Least – T12 Aortico-renal Kidneys 
Lower Thoracic

 Lumbar – L1/L2 Inf. Mesenteric 
Hindgut Hypogastric Point-Specific


