The Abdomen
Abdominal Wall

The abdominal wall is bounded superiorly by the inferior margin of the rib cage (xiphoid process and costal cartilages of ribs 7-10) and inferiorly by attachments to the iliac crest, anterior superior iliac spine, inguinal ligament, pubic tubercle, pubic crest, and pubic symphysis.  

Superficial ( Deep

Abdominal Wall

Skin( Camper’s fascia( Scarpa’s fascia( External Oblique (or its aponeurosis)( Internal Oblique (or its aponeurosis)( Transversus abdominis (or its aponeurosis)( Fascia Transversalis( Extraperitoneal fatty tissue( Peritoneum
Scrotum (corresponding layers)

Skin( Dartos muscle and fascia( External spermatic fascia( Cremaster muscle( Internal Spermatic fascia( Areolar tissue with localized collections of fat( Processus vaginalis

Muscles:

The abdominal wall is composed of five muscles: external oblique, internal oblique, transversus abdominis, rectus abdominis, and the associated pyramydalis muscle.  The internal oblique muscle becomes the cremaster muscle as it passes through the spermatic cord into the scrotum.
Rectus Abdominis and Pyramidalis

Fxn:

The rectus abdominis is subdivided into distinct segments by the 4 transverse tendinous sections (seen as horizontal white bands on the rectus abdominis).  This segmentation allows the long muscle to contract in shorter segments and assists in efficient flexing of the trunk.

Innervation:

The lower six thoracic nerves send motor fibers to the rectus abdominis, so each segment may have innervation by one or more of the thoracic spinal nerves.
Blood Supply:

Principal blood supply is the inferior epigastric artery, which anastomoses with the superior epigastric artery near the level of the 8th costal cartilage.  

Flat muscles (External Oblique, Internal Oblique, and Transversus Abdominis)
Fxn:
The three flat muscles protect the abdominal viscera where there are no bony elements.  They are the chief lateral flexors of the torso.  They also help maintain intra-abdominal pressure, which helps maintain the positions of the viscera within the abdominal cavity.  The three flat muscles also function extensively with the diapraghm.  When the muscles contract and the diaphragm relaxes, forced expiration occurs.  When all the muscles contract simultaneously, they aid in urination (micturition), defecation, and birth (parturition).  Abdominal contraction is also involved in coughing, vomiting, and the mechanisms of venous blood return to the heart.

Innervation:

The abdominal muscles are innervated by the lower six thoracic nerves (T7-T12) and the first lumbar nerve (L1).  The arrangement of the muscle layers is comparable to the arrangement of the intercostal musculature of the thoracic wall.  The motor nerves and arteries are found between the 2nd and 3rd layers of muscle.
Skin

Innervation:

· T7 through T9 supply skin superior to umbilicus.

· T10 innervates the skin around the umbilicus.

· T11, plus cutaneous branches of the subcostal (T12), iliohypogastric, and ilioinguinal (L1), supply skin inferior to the umbilicus.

Inguinal Canal:
Components:

1) anterior wall = aponeurosis of the external oblique.

2) floor = inferior “rolled-in” border of the aponeurosis of the external oblique.  This floor is part of the inguinal and lacunar ligaments.

3) posterior wall = fascia transversalis.

4) roof = fleshy fibers of the internal oblique and transversus abdominis that arch over the spermatic cord as they pass from their origin on the lateral one-half of the inguinal ligament to become the conjoint tendon, which inserts medially into the pubic crest, tubercle, and pectineal line.

The deep inguinal ring lies just lateral to the inferior epigastric artery.

Fxn:

Allows the passage of the spermatic cord.  The inguinal canal is like 3 arches formed by the transversus abdominis, internal oblique and external oblique muscles.  During standing, there is continuous contraction of the internal oblique and transversus abdominis in the inguinal region.  During coughing and straining, when the raised intra-abdominal pressure threatens to force a hernia through the canal, vigorous contraction of the arched fleshy fibers of the internal oblique and transversus abdominis “clamp down,” without damaging the cord.  The action is that of a half-sphincter.

Innervation: 
Ilioinguinal nerve—L1, pierces the internal oblique and courses through the inguinal canal as a purely sensory nerve. It exits through the superficial ring and contributes to the innervation of the skin in the L1 dermatome.  In the male, the terminal branches innervate the skin on the anterior aspect of the scrotum.  In the female, the terminal branches innervate the skin over the anterior portion of the labia majora.  (The posterior aspects of both structures are innervated by the 2nd, 3rd, and 4th sacral nerves).
Iliohypogastric nerve—L1 spinal nerve, is sensory as it pierces the aponeurosis of the external oblique above the superficial inguinal ring.  
Genitofemoral nerve- the genital branch, L1,2, is the motor supply to the cremaster muscle.
Cremaster Muscle

Fxn:

Contraction causes the testes to be elevated in the scrotum and drawn toward the superficial inguinal ring.  

Innervation:

The m. is innervated by the genital branch of the genitofemoral nerve (L1, L2).  A cremasteric reflex can be elicited by stroking the skin on the thigh (dermatomes L1, and 2) which evokes contraction of the muscles innervated by L1, 2.  The testis and the scrotum on the side of stimulation will be elevated. 

Scrotum

Superficial ( Deep

Tunica vaginalis( tunica albuginea( seminiferous tubules

Ductus (vas) deferens ( Epididymis

Gubernaculum testes- band of tissue that anchors the inferior pole of the testis to the scrotum (homologous structures in female are the round ligaments of the ovary and the uterus, which attach the inferior pole of the ovary to the labia majora).

The skin of the scrotum lacks superficial fascia, but contains a sheet of smooth muscle, the dartos muscle, that is innervated by sympathetic nerves.  

Blood Supply:

The scrotum is supplied by the external and internal pudendal arteries and veins. 

Femoral artery( external pudendal a.

Internal iliac a. ( internal pudendal a.

The corresponding veins accompany the arteries.

The testes are supplied by the testicular artery, ductus deferens artery, and the cremasteric artery.

Abdominal aorta (L2 vertebral level) ( testicular artery

Internal iliac artery ( ductus deferens artery

Inferior epigastric artery ( cremasteric artery  (check this)
The testes are drained by up to a dozen veins which form the pampiniform plexus, which ultimately reduces to one testicular vein.

Right testicular vein ( IVC

Left testicular vein ( left renal vein

The veins are more prominent than the arteries, this is characteristic of all endocrine glands, probably ensures the ready transport of testosterone from the testis into the systemic venous circulation.

Lymphatics:

Lymphatic drainage of the scrotum ( superficial inguinal nodes

Lymphatic drainage of the testes ( follows the testicular arteries and veins up the spermatic cord to the abdominal lymph nodes
This difference is impt in the spread of carcinoma from these closely related structures.

Abdominal cavity

Esophagus( Stomach (thru esophageal sphincter) ( duodenum (thru pylorus/pyloric sphincter)( jejunum (thru duodenojejunal junction) ( ileum ( cecum (thru ileocecal orifice/junction) ( Ascending colon ( right colic/hepatic flexure ( transverse colon ( left colic flexure/splenic flexure ( descending colon ( sigmoid colon ( rectum ( anus 
The foregut includes the stomach, liver, gall bladder and bile apparatus, pancreas, and part of the duodenum (up until just distal to the bile duct).  The spleen develops in association with the foregut, but is not actually a derivative of the foregut.  The foregut is the only region where both the ventral and the dorsal mesenteries persist, the midgut and foregut have only dorsal mesentery (which allows the right and left halves of the abdominal cavity to become continuous with each other).  The foregut is supplied by the celiac artery.  The celiac trunk (a branch of the dorsal aorta) gives rise to three arteries:

1)  Common hepatic artery: supplies liver, gall bladder, right part of stomach, and head of pancreas

2)  Splenic artery: supplies the rest of the pancreas and spleen, and ( left gastroepiploic artery which supplies the left part of dorsal curvature of the stomach

3)  Left gastric artery: supplies the left part of the stomach at the lesser curvature

The midgut includes part of the duodenum, jejunum (upper 2/5), ileum (lower 3/5), cecum, appendix, ascending colon, and cranial 2/3 of the transverse colon.  The midgut is supplied by the superior mesenteric artery (with the exception of the duodenum which is also supplied by the celiac artery).  There is a tremendous amount of branching of the superior mesenteric artery to supply the length of the intestines.
The hindgut includes caudal 1/3 of the transverse colon, the descending colon, sigmoid colon and rectum.  The hindgut is supplied by the inferior mesenteric artery.  

Circulation

Blood supply:

Abdominal aorta ( celiac trunk ( common hepatic artery ( gastroduodenal artery and hepatic artery proper (lies on left side of the bile duct)

Hepatic artery proper ( right gastric artery ( lesser curvature of stomach



           ( left hepatic artery ( left lobe of the liver



           ( right hepatic artery ( right lobe of the liver



           ( cystic artery ( gallbladder

Gastroduodenal artery ( right gastroepiploic artery (anastomoses with the left 

gastroepiploic artery), runs along the greater curvature of 

the stomach

Celiac Trunk ( common hepatic artery


          ( splenic artery (travels along superior border of the pancreas)


          ( left gastric artery ( lesser curvature of the stomach ( anastomoses

     with right gastric artery

Superior mesenteric artery (SMA) ( arises from the aorta caudal to the celiac trunk


( surrounded by superior mesenteric plexus of nerves

( superior mesenteric vein lies immediately to the right of the artery, drains the       same area that is supplied by the artery

SMA   ( branches are named according to the structures they supply

( Intestinal arteries ( 15-18 to jejunum and ileum (vasa recta)


( Ileocolic artery ( supplies cecum and appendix, anastomoses with ileal

branches and with the right colic artery


( Right colic artery ( supplies ascending colon, anastamoses with neighboring

   arteries


( Middle colic artery ( supplies the right half of the transverse colon,

     anastomoses with neighboring arteries

Inferior mesenteric artery (IMA) ( arises from the aorta superior to aortic bifurcation


(much smaller than the SMA


( surrounded by the inferior mesenteric plexus of nerves


( inferior mesenteric veins correspond to the branches of the IMA

IMA     ( Left colic artery ( supplies the descending colon and the left half of the

transverse colon, anastomoses with the middle colic artery


( Sigmoid arteries ( four branches that form arches


( Superior rectal artery ( supplies the proximal part of the rectum; divides into

         a left and right branch that descend on either side of

         the rectum

The branches of the superior and inferior mesenteric arteries form the marginal artery: a series of anastomosing loops around the colon. 
Lymph nodes ( larger lymphatic vessels, superior/inferior mesenteric nodes

Blood drainage:
The abdominal GI, the spleen, and the pancreas are drained by the portal vein.  The portal vein is formed by three unpaired veins: the splenic, superior mesenteric, and inferior mesenteric veins.  The inferior mesenteric vein may join the splenic vein.  The 3 veins ascend ( portal vein ( enter liver.  The liver drains via the hepatic veins into the retroperitoneal inferior vena cava (IVC).
Portal vein (  Splenic vein (lies inferior to the splenic artery)
Superior mesenteric vein (the largest tributary to the portal vein)

Inferior mesenteric vein

Portal venous system has no valves, so the blood flow in the portal system can be easily reversed (can lead to hemorrhoids).
Gastric veins – carry blood from the esophagus and the lesser curvature of the stomach to the portal vein

Peritoneum (parietal and visceral)
General rule: parietal peritoneum is sensitive to pain while visceral peritoneum is insensitive.

Omentum- a double layer of peritoneum connecting that stomach to another structure

--Greater omentum—connects the greater curvature of the stomach to the posterior abdominal wall.  Functions to seal off local infected areas of parietal peritoneum, and conveys blood vessels and nerves from the posterior abdominal wall to the stomach.  

--Lesser omentum— arises from the lesser curvature of the stomach and connects to the liver (frequently described as the hepatoduodenal and hepatogastric ligament).  Both provide pathways for blood vessels and nerves to pass from the posterior body wall, around the stomach, and to the liver and gallbladder.  [The lesser sac/omental bursa is posterior to the lesser omentum, the epiploic foramen is the opening into the lesser sac.]
Mesenteries

Gallbladder

Spleen (lien)

Small Intestine (duodenum, jejunum, ileum and cecum)

Vermiform Appendix

Large intestine (ascending, transverse, descending, sigmoid, and rectum colon, anal canal)


-teniae coli: three narrow bands on the larger intestine

-appendices epiploicae: small bags of fat that hang from the colon throughout its length

Ligaments: Mesenteries that connect different organs in the abdomen.  A special peritoneal fold, usually containing vessels and nerves that run from the body wall to an abdominal organ or structure.
“hepato/hepar” = liver

“gastro” = stomach

“phrenic” = diaphragm

“colic” =colon

“spleno/lien” =spleen

Hepatogastric ligament- from liver to stomach

Hepatoduodenal ligament- from liver to duodenum, the right free margin of the lesser omentum, contains bile passages, hepatic artery, portal vein, autonomic veins, and lymphatics.
Hepatocolic ligament- supports the right colic flexure

Phrenicocolic ligament- attaches the left colic flexure to the diaphragm, suspensory ligament of the spleen
Splenorenal/lienorenal ligament- stretches from the spleen to the left kidney

Gastrosplenic/gastrolienal ligament- between the stomach and the spleen, along with splenorenal, suspends the spleen between the kidney and the stomach. The two ligaments form a pedicel (stalk) that transmits blood vessels to and from the hilus of the spleen.
Falciform ligament- spans the space between the anterior abdominal wall and liver
Ligamentum teres- obliterated umbilical vein, in the fetus carries blood from the umbilical cord to the liver

Liver (hepar) 

-right (6X as large) and left lobe


-diaphragmatic  and visceral surface


-porta hepatis (doorway to the liver, has hepatic artery, portal vein, bile passages)

To see on Monday
The right lateral (paracolic) gutter
The left lateral (paracolic) gutter

The gutter to the right of the mesentery

The gutter to the left of the mesentery

The paracolic gutters are of clinical importance because they provide the pathways for flow of ascites and for the spread of intraperitoneal infections.  Infectious material can travel to or from the pelvis.

Bile duct- connected to the gallbladder via the cystic duct

Common hepatic duct (  short right and left hepatic ducts
Celiac ganglia (at root of celiac artery) ( autonomic nerve fibers ( hepatoduodenal ligament

Hepatic lymph nodes

