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» The pancreas

Acces. DUCT
MAIN DUCT

DUODENUM

Parts of the pancreas -

1) The head:
-it’s disc-shaped.

- A part of the head extends to the left behind the superior mesenteric vessels

and is called the uncinate process.

2) The neck:

The portal vein is formed behind the neck by the superior mesenteric and the

splenic veins.

3) The body:




The head is present in the concavity of the duodenum .The main
pancreatic and the main bile duct originates from this part.

4) The tail: Passes forward in the splenicorenal ligament (which consists

of two layers of peritoneum extending between the hilum of spleen to
the left kidney). This ligament must be protected during splenectomy
as injury to the tail of pancreas may cause a leakage of the

pancreatic secretions causing infection in the abdomen
( peritonitis). |

Contents of the splenicorenal ligament: tail of pancreag
Splenic artery and splenic vein.

The pancreas has 3 surfaces and three borders:

-The splenic artery (tortuous) runs

along the posterior border(
superior/upper border).

-The anterior border is attached to the
mesocolon of the transverse colon (two
layers of peritoneum; upper border ascends
upward to diaphragm and lower border
descends downwards to the posterior
abdominal wall.

The anterior surface is covered by
peritoneum of posterior wall of the lesser
sac. Tuber omental : where the ant.
surface of pancreas join the neck.

-The posterior surface is devoid of
peritoneum and

is in contact with the aorta, the splenic vein and the left kidney.

-The inferior surface is narrow between the anterior and posterior surfaces. It is
covered by the peritoneum of greater omentum .
Relations:




It’s a retroperitoneal structure, found in the posterior abdominal wall in the
epigastric and left hypochondrial

region. Anteriorly :

The transverse colon, mesocolon, the lesser sac and the stomach (remember: It’s
a part of the stomach bed).

Posteriorly:

- the bile duct, the portal (which is behind the neck of pancreas) and splenic
veins, the inferior vena cava, the aorta, the origin of the superior

mesenteric artery (which is behind the body of pancreas), the left psoas

muscle, the left suprarenal gland, the left kidney, and the hilum of the
spleen (the impression of the tail of pancreas lies below the hilum of the
spleen).

-It’s a mixed gland that has an endocrine portion (the islets of Langerhans that
secretes insulin and glucagon) and an

exocrine portion (secretes pancreatic

juice).

Note: the origin superior mesenteric
ARTERY is posterior to the body of
pancreas while the superior
mesenteric VESSELS are anterior to
the uncinate process. (Therefore the
uncinate process is between the aorta
and the superior mesenteric vessels).

The pancreatic ducts:




The main pancreatic duct opens into the
major duodenal papilla.

The accessory pancreatic duct opens into the minor duodenal papilla. (One inch
above the main duct).

Histology of the pancreas

A section in the pancreas showing the endocrine part (islets of
Langerhans) and the exocrine portion (the pancreatic acini).

Endocrine part: under the light microscope, alpha and beta cells (islets of
Langerhans) are shown.

Exocrine: the pancreatic acini has certain characteristics in the pancreas

from which one of them is polarity. The base is basophilic and the apex

contains small zymogen granules. There are also centroacinar cells in the
lumen of acini which extend to the intercalated duct. The intercalated
ducts drain into interlobular ducts which then drain into the interlobar
ducts and then into the pancreatic duct.

NOTE: there are no striated ducts in the pancreas.

Arterial supply of the pancreas

The splenic and the superior pancreaticoduodenal (from the celiac trunk) and
inferior pancreaticoduodenal (from the superior mesenteric) arteries supply the
pancreas.

As we see, the superior mesenteric and the celiac trunk supply the pancreas, so it
follows the foregut and the midgut.

Venous drainage

The inferior pancreaticoduodenal vein drains to the superior mesenteric vein.

The superior pancreaticoduodenal vein which drains to the portal vein.

Lymphatic drainage




Pancreaticoduodenal lymph nodes drain into the superior mesenteric and the
celiac lymph nodes.

Nerve supply

Parasympathetic from the vagus nerve.

Sympathetic from the celiac ganglia, superior mesenteric ganglia, and sympathetic
nerves around the renal artery.

Congenital defects of pancreas:

Annular pancreas: obstruction of the duodenum results in vomiting.
Ectopic pancreas: part of the pancreas is in a site outside it’s normal position.

Clinical notes

-Pancreatic anomalies will be discussed in embryology.

-Cancer of the head of the pancreas (obstruction of bile duct) causes
obstructive jaundice. Cancer of the body creates a pressure on the inferior vena
cava and the portal vein causing portal hyper tension and congestion of the
inferior vena cava.

Acute pancreatitis: inflammation of the pancreas and the common cause is

alcoholism.

» The spleen (check lab sheet #4)

It is a reservoir of blood.

- The spleen has:

1) 2 ends

An upper end which is near to the posterior midline (4 cm far). A lower end which
is lateral located on the midaxillary line.

2) 2 borders




An Upper border (or anterior/superior) which is sharp, thin and notched. A
lower border (or posterior/ inferior) which is rounded, smooth and related to the
renal impression above it.

3) 2 surfaces
Visceral surface: related to

the stomach (that forms the gastric

impression), the left kidney (renal

impression), the tail of the
pancreas( impression below the
hilum and the left colic flexure (colic
impression).

And a costal surface :related
to the 9™ 10th and 11" costal
cartilage on the left side and its

axon is parallel to the 10" left rib. A
trauma to this area will lead to a
ruptured spleen. The costal surface
is also related to the diaphragm
which separates the spleen from
the left pleural and lung.The spleen
is completely covered by
peritoneum. The hilum has two
ligaments; the gastrosplenic and
splenicorenal.Contents between the
2 layers (very important): The
gastrosplenic: short gastric vessels
going to the fundus, beginning of
left gastroepiploic artery going to
the layers of greater omentum.

The splenicorenal (leinorenal) ligament carries the splenic vessels and the tail
of the pancreas.

Blood supply of the spleen: the splenic artery (tortuous) branch from the
celiac trunk. It runs along the upper border of the pancreas and then divides into 6
branches before entering the hilum.
Veins: The splenic vein leaves the hilum and runs behind the tail and body of




pancreas. Behind the neck of pancreas, the splenic vein joins the superior
mesenteric vein to form the portal vein.

The lymph vessels emerge from the hilum and pass through a few lymph nodes
along the course of the splenic artery and then drain into the celiac nodes.

e The nerves accompany the splenic artery and are derived from the celiac plexus.
Note: Figures that are taken from the Dr’s slides are numbered as (1,2,3,etc..)

and they are required . But figures arranged alphabetically as (A,B,C,..) are not
required , but hopefully going to enhance your understanding .

In this lecture we will be discussing the nerves of the posterior abdominal
wall .

We have been through this subject before throughout the digestive system
in the form of Celiac plexus of nerves, Superior and Inferior mesenteric
plexuses of nerves ,Splanchnic nerves in addition to the Superior and
Inferior hypogastric nerves .

Many students ask about the details of the nerves and may feel a bit
confused and lost , but this lecture , hopefully, will clear the picture and
make concept of Gl and its related nerves much easier, since it is going to
be about the nervous system , especially the peripheral nerves that going to
be discussed slowly .

Introduction

=» We have something called the spinal nerves and they are
divided according to the segment of the spinal cord they
originate from , thus the Cervical region has 8 pairs of
spinal nerves , the Thoracic region has 12 pairs, the
Lumbar has 5 pairs , the Sacral has 5 pairs and the Coccyx
has one pair only . (31 spinal nerves in total).




The Lumbar Plexus

It is known that the Lumbar plexus mainly supplies the lower limb , it

is composed of anterior rami and posterior rami.

Figure 1 :

Notice the sympathetic chain starting from L1 and going through L2 ,L3,L4
and L5.

Also note the nerves in the black boxes , these are the spinal nerves, and
all of them are called Lumbar Spinal Nerves, that divide into anterior and
posterior divisions(rami) .

Sympathetic trun

> Lumbar plexus

The posterior divisions supply the posterior wall while the anterior
(ventral) divisions , which are longer, supply the lateral sides in addition to
both limbs (upper and lower).

Going back to the brachial plexuses, recall that it is composed of
the anterior rami of C5,C6,C7,C8,T1.




wrior B divisions
Now the Lumbar plexus is composed of CnmperRine)
the anterior primary rami of L1,L2,L3,Ll4.  umbosacraltrunk) —
The forth root (L4) gives the lumbar and
also gives a branch that supplies the
sacral , while the fifth root L5 goes to the

sacral plexus only, see figure A .

To sum up, we have lumbar and sacral
plexuses of nerves , the former supplies
mainly the lower limb , the latter supplies the pelvis .

The Anterior rami have communications with the sympathetic
fibers know as Rami Communicants. Figure 2 below

S
v

Rami
CommuTcan S

The sympathetic fibers come from the sympathetic chain .

What is the Sympathetic chain ?

Starts from the neck to the thorax, abdomen and ending in the
pelvis , thus we have a sympathetic chain for every region, for
example a sympathetic chain in the neck, another one in the
thorax, etc . Its main function is to give a connection with the
spinal nerves .




Nerves Originating from the Lumbar plexus in brief :

Root Value | Nerves

1- The llliohypogastric nerve
2- The lllioinguinal nerve

The Genitofemoral nerve

The Lateral Coetaneous Nerve Of The Thigh

L2,L3,L4 1-The Femoral Nerve

2- The Obturator Nerve

Now each nerve will be discussed in details ( its root and distribution)

1- The lllioinguinal Nerve:
Root value : L1
Distribution: To the skin of the scrotum , groin, and in females:it supplies

skin over Labia Majora .




2- The llliohypogastric Nerve :
Root Value : L1 (Lumbar spinal nerve number one)

*note that all nerves origin from the anterior ramus only, since the posterior
rami supply the back and we are not concerned with them, so to be more specific
the origin is from the anterior ramus of the lumbar spinal nerve number one.

Distributions :

=>» It has motor and sensory distributions .
=>» Sensory : to the skin of the lower part of the anterior abdominal wall. And
something you should know is that L1 is located below the umbilicus and

above the symphysis pubis . See Figure B
TS el

=>» Motor : remember in the third lecture we discussed anterior abdominal
wall muscles and we said that they are all innervated nerves from L1 except
for The Rectus Abdominus muscle which is supplied by intercostal nerves.

3- The Genitofemoral Nerve :

Root Value: L1,L.2

Distribution: It is divided into a femoral and a Genital branch, the former
Is sensory over the middle and upper part of the skin of the thith in front
of the femoral triangle , and the latter is motor for the Cremasteric Muscle
of the scrotum thus responsible for the Cremasteric Reflex.

The Cremasteric Reflex :

If the upper medial part of the thigh was stimulated , the pulses will go through
the femoral branch of the Genitofemoral nerve to L1,L2. And the response is
going to be through the motor branch (the genital branch) of the Genitofemoral
nerve to the Cremasteric Muscle thus causing its contraction, a contraction that
pulls the testis upwards , and that is simple the Cremasteric Reflex .




NOTE: the cremastric reflex is an important sign for the torsion of the
testis.

4- The Lateral Cutaneous Nerve Of The Thigh:

Root Value : L2, L3

Distribution : Supplies the skin over the lateral side of the thigh , goes
towards the anterior superior iliac spin (ASIS) and it descends into the
inguinal ligament . See Figure 4

5- The Femoral Nerve 6-
The Obturator Nerve

Root value : L2,L3,L4 (the both originate from the very same segment)
Distribution: The femoral supplies muscles of the lower limb especially the
anterior compartment of the thigh , and the skin on medial side of the leg.
The Obturator goes through the Obturator canal towards the medial
compartment of the thigh (the compartment that contains adductor muscles
and Gracillis Muscle)

*But what is the difference between them ?

The anterior primary rami itself give anterior and posterior divisions, the
anterior division forms the Obturator nerve, and the posterior division
forms the femoral nerve . See Figure 3

Hioinguinal nerve %

genitofemoral nerve

lateral cutaneous
naerve of the thigh

femoral nerve L H 1o lumbosacral trunk

obturator nerve




Figure 4 is important as the doctor spent some time explaining the nerves
using it (more details in the next page)
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In Figure 4 you can see :

=>» The subcostal nerve : its root value is T12 and the is why its subcostal since
it is originally an intercosatal nerve (Thoracic nerve), the name subcostal
exactly comes from the fact that the nerve is located below the last rib thus

Subcostal.
=>» The llliohypogastric nerve
=>» The lllioinguinal nerve
=» Lateral Cutaneous Nerve Of the Thigh : L2,L3, Next to ASIS, goes into the

inguinal ligament .
=» Femoral Nerve : From posterior divisions of anterior primary ramus of

L2,L3,L4.
=» Obturator Nerve : From anterior divisions of anterior primary ramus of

L2,L3,L4.

subcostal nerve

illohypogastric nerve
ilioinguinal nerve

genitofemoral nerve

lateral cutaneous
nerve of the thigh

obturator nerve




Figure 5 in the previous page shows:

=>» the roots of each nerve clearly .

=» The Lumbosacral Plexus : it is formed by nerves from the lumbar ,sacral and
coccygeal plexuses . we are concerned with the Lumbar participations
which are L4&L5 . L4 gives a branch to the plexus but L5 participates
completely in the plexus , now these two parts of lumbar plexus descend
down to the ala of the sacrum ,meet the sacral participants (first one is S1)
to form the Lumbosacral plexus.

The sympathetic trunk in the abdominal part

In Figure 6, this is the spinal cord in the spinal S

canal inside the vertebrae , it starts from the _ = o SN
base of the skull and continues until it —
terminates between L1 and L2, but the spinal e

nerves they continue until the coccyx , as one TN\ "
pair of coccygeal nerves . \

dorsal root

spinal
nerve

sympathetic
gang\ on

The sympathetic chains are located on the
sides of the vertebral column and contain
ganglia called the (sympathetic ganglia),the
chains’ function is to give sympathetic fibers to 07 o i

the spinal nerves . check figure 7

The nerve that is coming out of the spinal cord

through the spinal nerve, and reach the ganglion to synapse is called the
white ramus , thus it is going into the ganglia .Consequently called a
preganglionic fiber , these contain afferent (sensory ) fibers and are heading
to the ganglia.

trunk

& ntervertebral

foramen




The one that is coming out of the ganglion, it is postganglionic ,also
sympathetic and heading to blood vessels ,sweat glands and arrector pili
muscle of the skin, is called the gray ramus . Check figure D
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In the abdomen we have both right and left sympathetic trunks , the right
is found behind the the right border of the inferior vena cava (behind its
edge), it is hiding there thus not visible . On the other hand , the left is
found next to the left border of the aorta, visible on the edge of it .Figure 8
shows the visible left trunk on the border of the aorta, the right one is
visible since the IVC is not shown in the figure but is supposed to be
covering it .

Lumbar Sympathetic Anstomy

How many ganglia do we have in the abdomen (abdominal sympathetic
ganglia)?4to 5




Origin of the sympathetic

trunk Introduction:

=>» We already know that the ANS is mainly composed of sympathetic and

parasympathetic nerves, and always if one of them is functioning in a
certain time on a certain organ the other is not , let us take the heart and
blood vessels for example.

If the sympathetic component acted on the heart, tachycardia (an increase
in heart rate ) occurs, and at that time the parasympathetic component is
not functioning at all . And if the parasympathetic started functioning , the
opposite happens which is bradycardia .

In blood vessels the same concept is applied , with sympathetic fibers
causing vasoconstriction thus increasing of blood pressure , and the
parasympathetic fibers cause vasodilatation thus lowering blood pressure .

=>» Neural anatomy in brief:
Dorsal root ganglion Posterior root

-~

_ Posterior horn
Dorsal ramus— "~

Ventral ramus—/ . | = X

Lateral horn
Anterior horn

: Antel.rior root

Figure E shows a cross section in the spinal cord, the dark area (butterfly-
shaped), is called the gray matter and is compose of horns, Anterior or
ventral , posterior or dorsal , and a lateral horn .

The lateral horn is exclusive and only present in thoracic and upper
lumbar segments of the spinal cord, but the ventral and dorsal horns are
common in all segments.




Origin of the sympathetic trunk

Now, the origin of the sympathetic trunk is from the lateral horn of spinal
nerves from the segments T1-T12 in addition to the first two lumbar
segments L1, L2 . Thus, the origin is called a thoracolumbar origin (all the
thoracic segments + two lumbar).
Since the spinal cord is divided into 31 segments , according to spinal
nerves, and the sympathetic trunk originates from the thoracic (12) and
lumbar (2) , the spinal nerves containing sympathetic fibers are 14 in
number , these sympathetic fibers synapse in the sympathetic ganglia
and are called preganglionic, white ramus .
How many sympathetic spinal nerves are there in the ABDOMEN? Only 2(
L1&L2).
After leaving the ganglia they are called postganglionic sympathetic
fibers(Grey ramus) .
Only ( T1-T12 + L1,L2) give sympathetic preganglionic (white rami), but
postganglionic sympathetic fibers(gray rami) are present in the entire spinal cord
thus exceeding the white rami in number . These postganglionic sympathetic fibers
go to blood vessels (mainly) effecting their smooth muscles of the wall and
permitting their contraction leading to vasoconstriction, sweat glands and arrector
pili muscle in the skin.
How many sympathetic postganglionic fibers are there in the ABDOMEN? 5.
=>» The preganglionic fibers are out of the lateral horn of grey matter, go through
the ventral root towards the spinal nerve , then they have multiple ways to
synapse:
=>» A- synapse in a corresponding ganglia , meaning that the a fiber is out of L1 to
synapse in the ganglion number one , Check figure 9A
=» B- Ascend upwards or descend downwards toward another ganglion .
Check figure 9B.

Regardless of the type of synapsing, they are still called preganglionic fibers
, and after the synapse takes place, we can call them postganglionic fibers .




=>» Notice that the synapsing occurred in the sympathetic chain . There are
nerves that do not synapse in the sympathetic chain (splanchnic nerves).
They synapse in front of the aorta forming the aortic plexus. (Will be
discussed later)

trunk N—
Dorsal root and Spinal
dorsal root ganglion nerve

Gray ramus
communicans

Ventral
root
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spinal cord communicans
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Figure 10 in the previous page is important since the doctor focused on it :

=>» It shows the sympathetic chains, right and left .

=» Has ganglia through out the trunks

=>» The right trunk is located behind the IVC

=>» The left trunk is on the lateral side of the edge of aorta .

=> Starts from the head to the chest then abdomen and descends down to the
pelvis , note that in the pelvis , it is deep to the common iliac vessels , and
on the sides of the IVC and abdominal aorta.

=>» The number of ganglia in the cervical (neck) region is three and they are
called superior, middle and inferior cervical sympathetic ganglia .
S.C.S.G : superior cervical sympathetic ganglion
I.C.S.G : inferior cervical sympathetic ganglion
M.C.S.G : middle cervical sympathetic ganglion
spinal and cranial nerves go through them towards the head and neck
regions, in addition to the chest region .

=>» The number of ganglia in the thoracic region is from 10-12, in the lumbar 4
or 5, in the sacral 4 or 5 and in the coccygeal region it is only one ganglion
called the ganglion impar .
nerves go through them towards the abdomen and pelvis .




The Aortic plexus

Is the plexus present around the aorta, the word plexus means that it
receives parasympathetic fibers coming from the vagus nerve , and
sympathetic fibers from either L1 and L2 that are the only sympathetic
segments in the abdomen, or from the chest through the splanchnic
nerves.

The splanchnic nerves :

The word splanchnic means sympathetic fibers coming from the chest
towards the abdomen and synapse around the celiac ganglia in the celiac
trunk , or around the inferior , superior mesenteric ganglia present in the
inferior mesenteric artery and superior mesenteric artery, respectively
.(explanation of these ganglia starts from page 19 so do not confuse
yourself ).

1-the greater splanchnic nerve :

* Arise from ganglia (T5-T9 ) or T10.

* Pierces the cruss of the diaphragm.

* End in the celiac ganglia.

* Postganglionic fibers follow the branches of celiac artery (will be explained)
artery to reach the smooth muscle, gland of stomach , liver and lower end of the
esophagus .

2- the lesser splanchnic nerve :

* Arise from the T9,T10 ganglia

* Pierces the cruss of diaphragm.

* End in the superior Mesenteric Ganglia.

* Postganglionic fibers are distributed with branches of Sup. Mesenteric artery
and supply the smooth muscles, glands of small intestine, ascending colon until
the lateral third of the transverse colon (end of midgut).

3-the lowest Splanchnic:

May be absent, if present arises from the last one or two thoracic ganglia
* Pierces the diaphragm to end in renal plexus (specifically to




The suprarenal gland since it needs sympathetic and parasympathetic fibers).

4- Lumber splanchnic branch

* Arise from L1& L2 ganglia

* Ends in inferior mesenteric ganglia

* Post. Gangilionic fibers go to sigmoid and pelvic colon, other post. Gangilionic
fibers form the descending hypogastric plexus to supply bladder, rectum and
genetalia

» Branches from sacral part of the chain go to pelvic viscera.

you might notice that the explanation of splanchnic nerves is not that much
different from that written in the slides, since the doctor went through them
rapidly .

Going back to the Aortic Plexus :

Aortic plexus is divided into : 1. Celiac plexus : found around the celiac
trunk and its branches . 2. Superior mesenteric plexus : around the
superior mesenteric artery and its branches . 3. Inferior mesenteric plexus :
around the inferior mesenteric artery and its branches . 4. Renal plexus :
around the renal vessels.

Check Figure F

The Celiac Plexus:

=>» We have something called celiac ganglia, these ganglia receive greater and
lesser splanchnic nerves that are preganglionic ,from the chest, the
postganglionic fibers emerge out of the ganglia and accompany the celiac
artery and its branches to supply the organs as shown in Figure F.

=>» Parasympathetic fibers are from the vagus nerve, they also accompany
the celiac artery and its branches .




The Renal plexus :

=>» From its name we conclude that is located around the renal blood vessels
and going mainly towards the suprarenal gland , above the kidney . It is
smaller than the celiac plexus , the sympathetic fibers follow the arterial
branches .

=>» Parasympathetic fibers from the vagus nerve .
The doctor did not give that much detail about the renal plexus , probably
because we will be discussing it later in its related system .

Superior and Inferior mesenteric plexuses :

=» They are both very similar except for the fact that the inferior which
supplies the hindgut receives parasympathetic fibers from the sacral nerve
(S2,53,54) , while the superior which supplies the midgut receives it from
the vagal nerve..

/These ganglia ( Celiac, inferior mesenteric and superior mesenteric )are called \
preaortic ganglia, since they are located in front of the abdominal aorta , though
totally different from the sympathetic chain, their fibers are also sympathetic, just
like it . Thus we conclude that we have two sources of sympathetic fibers :

=» The sympathetic chain
=» The Aortic plexus

. /
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Remember when we talked about the synapse occurring in the sympathetic
chain ? Now it is the time talk about the other location outside the sympathetic
chain, called prevertebral ganglia . please refer to Figure 11 in the next page .

If the synapse was not in the sympathetic chain, the fibers synapse in the
preaortic(prevertebral ganglia) .

As you see in figure , the preganglionic nerves are splanchnic nerves, they
synapse in the prevertebral ganglia , then emerge as postganglionic nerves going
to foregut and midgut .

Called preaortic since they are anterior to the aorta and prevertebral since they
are also anterior to to the verterbrae .
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Figure 11 (sorry if it is not that clear, kindly refer to slide 19 )

=>» The left side is explained in the previous page .

=>» In the hindgut the story is a bit different, since the parasympathetic fibers
are recieved from the sacral plexus, notice that the synapse did not take
place in a corresponding vertebral ganglion , but instead , the sympathetic
fiber descended downward to synapse in a lower gangion and finally
emerged as nerves going to the urinary bladder called Inferior mesenteric
or hypogastric plexus of nerves .

Now go back to page 15 Figure 10 and read these related notes :

Look to the top of the figure

=» You can see the celiac artery and superior mesenteric arteries and each is
surrounded by two ganglia called preaortic ganglia, each 2 are connected
by a large network of fibers , these ganglia are sympathetic thus replacing
the sympathetic chain present on both sides of the vertebral column, and
note on the upper right how the splanchnic nerves synapsed with them .




Before moving to another important concept, go back to page 13 Figure E , and
make sure you are able to distinguish between the following parts since the
doctor repeated them twice :

=>» the grey matter and its horns, sympathetic fibers emerge from the lateral
horn.

=» The dorsal root ganglia on the dorsal (posterior root)

=>» The ventral root

=>» The spinal nerve and its anterior and posterior divisions

=>» The gray and white rami
there is a note mentioned in the slides but not in the lecture, but is good to
know , which is that the white rami are white since they are myelinated
(recall that the myelin sheath is composed of fat tissue ), and the gray rami
appear gray since they are unmyelinated .

The Visecral Nerves (Important)

=» Going to visecra ,accompany internal and external carotid arteries , take
from S.C.S.G and by following the blood vessels they reach their target,
recall the parotid and submandibular glands , and the lacrimal gland.

=>» Around the pharynx we have pharyngeal branches also from S.C.S.G

=» Pulmonary and cardiac nerves both take from the thoracic and cervical
ganglia (in the slides it is mentioned that that only the cardiac nerves take
from the cervical in addition to the thoracic ganglia, but the doctor said
that they both do take from them.)

=» Splanchnic nerves : coming from the chest to the abdomen.




The thoracic sympathetic chain :
Check figure 12 ( slide 26 )

We already said that we have a thoracic spinal chain :

=>» Has 10-12 ganglia

=>» If fused with I.C.S.G it is then called the stellate ganglia.

=» Each ganglion has its gray and white rami going mainly to the heart and
pulmonary system . Around the esophagus it forms the esophageal plexus,
and a pulmonary and cardiac plexus around the trachea and the heart,
respectively .

=» Sends splanchnic nerves to the abdomen.

This image demonstrates the sympathetic
chains running down the back of the
chest cavity over the heads of the ribs.
The arrows indicate the typical levels

at which we cut the sympathetic chain

for palmar and axillary hyperhidrosis.
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Figure 13 above is such a great summary, and the doctor mentioned it :

=>» We have thoracic sympathetic fibers that start from T1-L2 out of the lateral
horn of grey matter of the spinal cord, the line is the preganglionic fibers
(white rami) and they are 14 in number .

=>» In the cervical region notice we have 3 ganglia, then thoracic, then
abdominal , then pelvic .

=>» The splanchnic nerves go to the celiac, inferior and superior mesenteric
ganglia and form the aortic plexus of nerves , and downwards we have the
inferior hypogastric plexus of nerves .

=>» Notice that all organs in the body receive sympathetic and parasympathetic
fibers .

The very last note is that the preganglionic fibers are short and the postganglionic
are long in the sympathetic fibers . The exact opposite is in the parasympathetic
with the short postganglionic present in the walls of the organ (synapse with
myenteric plexus ).

*the last slide is just a summary that will be discussed in the CNS later

The lecture is over ..

| hope you guys enjoyed studying this sheet, sorry for any mistake , wish
you a life full of A’s .. and please tell me your feedback about the sheet so | can
improve in the next times !




