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1- Extrinsic System.
2- Intrinsic System (EN



A Sympathetic innervation
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‘ Parasympathetic innervation ‘
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Mucosa

Epithelium
Lamina propria
Muscularis mucosa
Mesentery —e /
- Submucosa
ein —=
Artery — Submucosal gland
Lymph vessel —
e Submucosal nerve
plexus (Meissner)
Muscularis

Inner circular layer

Myenteric nerve plexus
(Auerbach)

Outer longitudinal layer

(us

Serosa
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hypochondriac, umbilical, and
epigastric regions. It is located
in the upper left part of the
abdomen. It flows from the
left hypochondriac region into
the epigastric region obliquely
#- Majority of the stomach is
located under cover of the left
costal margin and lower

the stomach inhabits the left
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The sympathetlc constricts the

sphincters, however the
parasympathetic is a secreto-motor

and stimulate smooth muscles for
peristaltic

movement and induce evacuation.
Therefore, to empty the pyloris, the
sympathetic

stimulation must be inhibited and the

parasympathetic excited.
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SYMPATHETIC INNERVATION

The sympathetic fibres are originated from T6
to T10 spinal sections via greater splanchnic
nerves, and coeliac and hepatic plexuses. They
get to the stomach by running along its arteries.

/ The sympathetic supply to the stomach is (a)
o vasomotor, (b) motor to pyloric sphincter, and
Inhibitory to the staying gastric musculature,
and (c) acts as the main nerve pathway for pain
sensations from the stomach.
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Lateral spinothalmic track

FIGURE 43.5. Derivation of gastric sympathetic innervation.
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Stomach Innervations
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Rarasymatheticlinnervationfofithefstomach:

I-The anterior gastric nerve(left vagus):

1. mainly supplies the anterior portion of the body,

2. it also innervates the liver(hepatic branch),

3. and the laterjet nerve to the pyloris(which is specific to the pyloris
to increase

control on the emptying of the stomach).

lI-The posterior gastric nerve(right vagus):

1. innervates a small portion of the anterior body,

2. a main fiber innervates the posterior body,

3. and another celiac branch which innervates all the small
intestines, up until the

lateral third of the transverse colon(innervates the medial two
thirds), along with
the pancreas,
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GASTRIC PAIN

It’s generally referred

| 1o the epigastric region
as the stomach Is
supplied by T6 T10
spinal sections.




Esophagus

Esophagus
dilates

Lower esophageal
Lower esophageal 4
sphincter (LES fgxcter doesn’t

Normal Achalasia

Esophageal Achalasia
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Achalasia
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- connects stomach to large intestine; 15-20 long; 1" diameter; held
togetherin abdominal cavity by “mesentery proper”

- site for completion of chemical digestion & absorption of nutrients

- comprised of three regions: Duodenum

Duodenum - 10" in length;

receives chyme from

stomach, secretions from

liver, gallbladder & pancreas Jejunum

Jejunum - 8’ long; most
digestion & absorption

Large
occurs here intestine
lleum — 12’ long; connects to lleum

cecum of large intestine at _
iliocecal valve (sphincter) Rectum WLy

(~)



Duodenum

D
i o
—

N LS

-

— e s
~
<

lleocaecal junction

§ = S S e
/ -~ .;lm_ . L\\ s {

nmcl.u
S35
oV
o -
-
]
ESE
Sc
n.m
s$3=
255
“<Q<
e
aee

32, Liver.
33. Kidneys.
34 Duodenum,

23, Thoracle duct.
30, Stomach.
31, Spleen.
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The small intestine is
provided by both
sympathetic and
parasympathetic nerve
fibers. The sympathetic

supply is originated from

TlO T11 spinal seg

splanchnic ner\
superior mesente
plexus |
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== Ganglionic neurons

Celiac ganglion

=== Preganglionic neurons

Liver and
gallbladder

Stomach

Spleen
Pancreas

Large
intestine

intestine

Adrenal
medulla




Referred Pain from Abdominal Organs

Duodenum &
{ead of pancreas

Gallbladder
Liver
Appendix

Cecum &
Ascending colon

o Irritation of Diaphragm
Irritation of (Liver, Gallbladder or

Diaphragm Duodenum)

Stomach

Stomach

Spleen Spleen

Small

mtestlnle | Kidney &
Sigmoid colon | jrater
Kidney &

Ureter

Gallbladder

Liver

T6-T9 = Stomach
T8 ~T10 = Small Intestines

T10 = Appendix
T10-T11 = Ascending and Transverse colon
T12-L1 = Proximal Descending colon
L2 -L3 = Distal Descending colon
S2-S4 = Rectum

pain from
the
jejunum
and 1leum

IS referred
to the
umbilical
region
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Vagus nerves

Right  Left The pancreas receives neural
\ \ | ‘ Innervation from the :
AN A AL 1 _vagus (cranial X). This is part
/N ﬁ\: of parasympathetic supply.
2_Autonomic sympathetic
lhoracic - \ ( “ 8 = ymp :
janglia & \ . V Lo nerves to the pancreas derive
from the
Jiaphragm _ =T
\ ~celiac ganglionic plexus
Jeliac Splanchnic ognerjor mesenteric plexus
janglia <7, Ve

the hepatic plexus.

/, ) These plexuses lie outside the
F ~ pancreas and send

| postganglionic fibers into the
pancreatic cells. These
sympathetic nerves inhibit the
production of digestive enzyme

— —




The pancreas Is a glandular organ in the digestive
system and endocrine system of vertebrates. In
humans, it Is located in the abdominal cavity
behind the stomach supported by floor of lesser
sac or omental bursa .It Is an endocrine gland
producing several important hormones, including
Insulin, glucagon, somatostatin, and pancreatic
polypeptide, all of which circulate in the blood.
Also contain digestive enzymes that assist
digestion and absorption of nutrients in the small
Intestine. The pancreas Is known as a mixed
gland.



Pancreatic duct
Gallbladder

Lobules

Common bile duct
Accessory pancreatic duct

Duodenal papilla

Duodenum
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Duct cells Acinar cells

secrete aqueous secrete digestive
\HCO, solution enzymes

e portion of pancreas
2 duct cells)

The pancreas receives
blood from branches of
both the coeliac artery
and superior mesenteric
artery. The splenic
artery runs along the
top margin of the
pancreas, and supplies
the neck, body and tail
of the pancreas
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Stomach and
Pancreas
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Left lobe of liver ———

Falciform
ligament
Iy
Quadrate } /
lobe of ‘
liver '
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Right lobe [
of liver
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Right kidney
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The spleen
located In the
left
hypochondrium
between the
fundus of the
stomach and the
diaphragm,
behind the
midaxillary line
opposite the 9th,
10th, and 11th
ribs



Posterior
extremity

Superior border —

Inferior
border

Anterior extremity
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The spleen Is
supplied by the
splenic artery,

the largest
branch of the
coeliac trunk

Hepatic artery proper
Right gastric artery

Short gastric arteries

Splenic artery —

Left gastric
artery

Left gastro-
omental artery

Right gastro-omental artery
Abdominal aorta
Posterior superior pancreaticoduodenal artery

Anterior superior pancreaticoduodenal artery

Gastroduodenal arterv




el ieji
Phrenic plexus vagus
plexus

Right vagus
Y , Qastric flexus

Phrenic
plexus

Suprarenal
plexus

E Lienal
@ plexus
Hepatic
plrr.us 2

The splenic plexus = ......
0 e 4 bile-duct

(lienal plexus Iin

older texts) is P

plexus

v P}t"‘lu‘ﬂ
ganglion

Greater
splanchnic

. Celiac
ganglion

Aortic

formed by
branches from the

celiac plexus, the

left celiac ganglion,

and from the right
vagus nerve

Renal plexus

Swperior
mesenlere
ganglion

Spermatic
Plexus

Lumbar
ganglia

Inferior
mesenleric

plezus
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spleen pain location

Demedicalupdates com



Normal spleen
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Right
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. GaII bladder ‘J

Gallbladder

Distal
common ARy
bile duct 'S

Comi
hepat



NERVE SUPPLY:

e The gallbladder gets its Nerve
A Supply via cystic plexus
| ﬁ ' |[created by the sympathetic
: w T (fibres (T7 T9),
WY ¢ |parasympathetic fibres (left
| Ll and right vagus nerve), and

fibres of the right phrenic
nerve




The gallbladder receives
parasympathetic,

sympathetic and sensory
innervation.

The coeliac plexus carries
sympathetic and sensory |
fibers, while the vagus nerve & i<
delivers parasympathetic |

innervation.




2.30. Nerves and lymphatics of  Right thoracic Left thoracic
the stomach and liver. sympathetic trunk sympathetic trunk

(becoming posterior vagal trunk)
Left vagus nerve (becoming

© Lippincott Williams & Wilkins
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Parasympathetic stimulation produc
contraction of the gallbladder, and the
secretion of bile into the cystic duct

due to relaxation of the sphincter of
Oddi. The majority of this response
however, I1s mediated by circulating

cholecystokinin as part of the
§ gustatory response.



Gallbladder Pain Location Medically,
gallbladder pain is

referred to (1) the
Inferior angle of the
right scapula by
sympathetic fibers,
(11) the tip of the right
shoulder through the
v ( right phrenic nerve,

~and (I11) the stomach
&VNQ &/ by vagus.
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Referred Pam Reglons

Liverand €
gallbladder

Lung and
diaphragm

Heart
Stomach
Pancreas

Ovary
(female)

gallbladder™

Liverand =
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begins noear reets with
the owuter Yifeng S3-1 7, Q
canthus at Tingong SI-19, o
Tongziliao Xaaguan ST-7,
<B-1 Jingming BL-1 and
meets with Renying ST-9, and
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Tianchd P

connects with the
Laver and Gall
Bladder

descends through
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BL-34 and 1o deeply and emerges
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and then
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c"’““

4
(

& beanch separates from
Zulingi GB—41 and meets
the Liver channel on the big toe
Reproduced with permission from A Manual of Acupuncture
by Peter Deadman and Mazin Al-Khafaji with Kevin Baker. \






— Full
expiratiol

- Neutral
1 respirator
position

— Right costal
margin

== 4-8cmin
¥ midline

== 6-12 cm in rig!
midclavicular
line

== |nspiration

Vertical dimensions and range of movement of liver

Key

E Epigastric region RF Right flank

LH Left hypochondrium RH Right hypochondrium
: ------ Mudclavicular and transpyloric planes

The liver is located In

the upper right-hand

portion of the

abdominal cavity, |
beneath the dlaphragm,, :

and on top of the

) ..(~.)

stomach, right kidney, 9
and intestines. Shaped
like a cone, the liverisa’
dark reddish-brown -
organ that weighs about

3 pounds.
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The liver is grossly divided
two parts when viewed from
above — a right and a left Iobe
and four parts when viewed from
below (left lobe, right lobe,
. caudate and quadrate lobes).
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anteror view Na cayva=

falciform T left triangular
ligament ligament

left lobe

fissure right
f.or teres ' caudate ' rianqular
ligament ~ process ligament
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proper
hepatic
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teres Y

ligament

quadrate
common .p.
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| . .impression of neighbouring
Visceral relations
The falciform

prent

ligament, divides the
liver Into a left and
right lobe. From
below, the two
additional lobes are
located between the
right and left lobes




governed by the hepatic nervous
plexus which runs along the x
hepatic artery and portal vein. It =

receives sympathetic fibers from
the celiac plexus and \
parasympathetic fibers fromthe
anterior and posterior vagal trunks /




Referred pain is visceral pain S |
perceived as somatic pain through the &, |
dermatomes of the skin which are [/
Innervated by the cutaneous nerves of
the spinal vertebrae T5to L3. It is
essentially information that is carried &
by visceral afferent fibers via the -
thoracic and lumbar splanchnic
nerves. The liver and the gallbladder
are governed by the sixth to the ninth
thoracic spinal nerves and present as
referred pain in the epigastric region of
the abdomen, as well as to the right
hypochondrium.



Healthy liver

e

Fibrosis

Cirrhosis

Carcinoma







The large intestifie is innervated

by intrinsic and extrinsic
sources. The vagus nerve (CNX)
provide parasympathetic '
inRervation to the large
intestines. The pelvic
splanchnic nerves (82-4)'also
contribute to the large
intestines’ parasympathetic
supply. The parasympathetic
fibers are responsible for
increasing secretomotor
activity along this segment of

the digestive tract.
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They poked and prodded ) >
nd!

the transverse
colon, while the
pelvic splanchnic
nerves carry on

You probably think I have “‘J'
an inferiority complex? !

-2 Well you would be correct! /[Eig¢ j

| (Yellow) Sympathetic nerves and/gangfia

= . this function from
el et e, .
© the left colic flexure
onwards




Diagrams of Innervation of Colon
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The T10-L2 thoracolumbar outflow of
sympathetic fibers are responsible for the
inhibitory activity along the large intestines.
They form synapses at the superior and inferior
mesenteric, and the inferior hypogastric
plexuses. The superior mesenteric plexus
provides sympathetic innervation to the cecum,
appendix, ascending and transverse colon (hear

to the left colic flexure), while the inferior
mesenteric plexus innervates the colon from
the left colic flexure to the rectum. The inferior
hypogastric plexus also innervates the rectum




In addition to the
extrinsic nerve supply to
the gut, there are networks
of nerve fibers occupying
space between the
longitudinal and circular
muscle layers (myenteric
plexus of Auerbach), and
In the submucosal layer
(submucosal plexus of
Meissner).
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