ABDOMINAL PRESENTATION
Muscle and Fascia of Anterior Abdominal Wall

Quadrants

9 square (hypochondrium, epigastric

lumbar, umbilical

inguinal, hypogastric)

Skin

· Camper’s Fascia (superficial fatty layer)

· Scarpa Fascia (deep membranous layer)

· External Oblique (inferoranteriorly)
· Internal Oblique (inferoposteriorly)
· (Neurovascular Plane—analogous to intercostal muscle structure)

· Transverse Abdominis 
· Tranversalis Fascia

· Extraperitoneal Fat

· Parietal Peritoneum

Linea Alba ( transmits small vessels and nerves to skin…overlies pubic symphisis (cartilaginous joint)
Arteries of Anterolateral Abdominal wall
· Superior epigastric (internal thoracic)

· Inferior epigastric (external iliac)

· Deep circumflex iliac (external iliac)
· Superficial circumflex iliac (femoral artery)

· Superficial epigastric (femoral artery)

Nerves
· Thoracoabdominal nerves (run between 2nd and 3rd muscle layers and enter tissue as lateral and anterior cutaneous branches)

· Lateral and anterior cutaneous branches of intercostals

· Illiohypogastric nerve

· Ilioinguinal nerve (transverses inguinal canal)

Rectus Abdominis and Structure of the Rectus Sheath

· Rectus sheath encases rectus abdominis muscle (3 times as wide superior as inferior)
· Has tendinous intersections (6 pack)

· Sheath has anterior and posterior layer above arcuate line aponeurosis of internal oblique splits
· Below arcuate line, no split (rectus abdominis muscle rests directly on transversalis fascia and all three aponeurotic layers cross anterior to 
· Arcuate line(  denotes transition between aponeurotic posterior wall of sheath covering superior ¾ of muscle and transversalis fascia covering inferior ¼ 

Structure of Inguinal Canal and its relationship to different types of hernias

Inguinal Canal lies parallel to inguinal ligament

· Superficial Inguinal ring ( made up by inferior aponeurotic fibers of internal oblique (surrounded by medial and lateral crus…intercrural fibers help to prevent canal from spreading further) ( exit of canal
· Deep Inguinal ring(  entrance to canal (  lateral to inferior epigastric artery
Inguinal Canal borders

· Anterior( aponeurosis of external oblique
· Posterior (  transversalis fascia/conjoint tendon (the most inferior medial fibers of the internal oblique joining with the fibers of the transverse abdominis muscle)
· Roof( fibers of internal oblique and transverse abdominis muscle

· Floor( in curving of inguinal ligament

Male/Female differences in the contents of the canal

Male( spermatic cord (ductus deferens and gonadal vessels) –conduit to testis
· Cremaster muscle follows/ensheathes spermatic cord ( gives rise to cremasteric reflex
· Spermatic cord descends into scrotum (essentially an outpouching of anterior abdominal wall)

· Coverings:  internal and external spermatic fascia and cremasteric fascia

· Constituents:  ductus deferens, testicular artery, artery of ductus deferens, cremasteric artery, pampiniform plexus (of veins) and innervation (for ductus, arteries and cremaster)

	Skin
	Skin

	Superficial Camper’s fascia
	Dartos muscle and fascia (temp regulation muscle)

	Scarpa fascia
	

	External oblique
	External spermatic fascia

	Internal oblique
	Cremaster muscle

	Tranversus
	

	Transversalis
	Internal spermatic fascia

	Extraperitoneal fatty tissue
	Areolar tissue with fat collections

	Peritoneum
	Tunica vaginalis


Testis itself

· Tunica vaginalis 

· Tunica albuginea

· Surround seminiferous tubules

· Sperm pass through the rete testis to 

· The Epididymus (head, body and tail to vas deferens) Ductus deferens begins at tail

Female( round ligament (of uterus) corresponds to ductus deferens in male (descends into labia majus—though this is difficult to find).  Remnant of gubernaculums, which in males, guides descent of testis.  
Both male and female inguinal canals also contain illioinguinal nerve

Inguinal canals clinically significant due to hernia (outpouching of intestine from peritoneal cavity)

· More common in men!
Indirect Inguinal hernia
· Transverses entire inguinal canal 
· Often enters scrotum

· Lateral to inferior epigastric vessels
· Hernial sac formed by persistent processus vaginalis and all 3 fascial coverings of spermatic cord
· (between medial and lateral umbilical folds)
Direct Inguinal hernia
· Protrudes through relative weakness in posterior wall of inguinal canal

· Has hernial sac formed by transversalis fascia

· Does not transverse entire inguinal canal

· Protrudes through inguinal triangle that lies between inferior epigastric artery, rectus abdominis and inguinal ligament 
· Leaves medial to inferior epigastric vessels

· (between median and medial folds)
Peritoneal Cavity with its parietal and visceral layers and peritoneal gutters

Abdominal Cavity(  serous cavity Parietal and visceral peritoneum with peritoneal cavity and peritoneal fluid which allows movements of organs over one another (closed in men, open in women)

· Movement

· Antibodies and leukocytes

Function of the mesenteries

Double peritoneum layers that sling the intestine from the posterior abdominal wall.  Vessels and nerves travel to and from the intestine between the 2 layers.  

Mesentary(  double layer of peritoneum occurring as a result of invagination of peritoneum by organ, connecting organ to posterior body wall (these organs have core of CT with blood/lymph vessles, nerves, LN’s and fat)( support viscera!

e.g. Mesocolon (mesentery of colon)

Intraperitoneal organs( stomach, liver, gall bladder, spleen, jejunum, ileum, transverse colon, sigmoid colon, uterus and ovaries (essentially mobile organs “slung” in mesentery
Secondary retroperitoneal(  descending and ascending colon, duodenum, pancreas (fusion of visceral peritoneum and parietal periotoneum of abdominal wall) (becoming immobile)
Extraperitoneal organs( kidneys, adrenal glands, aorta, IVC, bladder, vagina, rectum
Omentum—double layered peritoneum that passes from stomach and proximal duodenum to adjacent abdominal organs

· Lesser( connects lesser stomach curvature to proximal duodenum (remnant of ventral mesentery of foregut)
· Greater( greater stomach curvature inferiorly and back up to anterior surface of transverse colon.  Abdominal policeman( can wrap itself around inflamed areas to wall them off and prevent spread of infection( adhesions!
· Lesser omental bursa(  potential space inside greater omental sac (epiploic foramen( entrance to sac) Omental foramen of winslow (Anterior-portal triad, posterior-IVC and Right crus of diaphragm, Superior-liver, inferior-duodenum)…leads to lesser sac (omental bursa) (peritoneal attachments of spleen are boundaries of the lesser sac).  
Parietal ligaments (mesenteries connecting different abdominal organs)
· Falciform( liver to anterior abdominal wall

· Gastrohepatic ( liver to stomach (membrane of lesser omentum)

· Hepatoduodenal( liver to duodenum (Right membranous margin of lesser omentum)

· Gastrophrenic( stomach to inferior diaphragm

· Gastrosplenic(  stomach to spleen

· Gastrocolic( stomach to transverse colon

Peritoneal gutters( formed by posterior attachment of mesentery of small intestine, ascending colon and descending colon to abdominal wall

(Gutters can conduct ascities, inflammatory material, blood, bile, etc)

1. right lateral (paracolic) gutter( to right of ascending colon; it may conduct fluid from omental bursa via the hepatorenal pouch into pelvis
2. left lateral (paracolic) gutter(  to left of descending colon; it is closed cranially by phrenicocolic ligament

3. gutter to the right of the mesentery( closed cranially and caudally

4. gutter to the left of the mesentery(  opens widely into the pelvis

Parietal peritoneum with 5 umbilical folds 

· Median—apex of bladder to umbilicus—covers medical umbilical ligament (remnant of urachus)

· 2 Medial (remnants of umbilical arteries)

· 2 lateral (cover inferior epigastric vessels)
Survey of all organs of abdominal cavity 
Talk about path of food before discussing blood supply to each organ…

Esophagus

· Passes through esophageal hiatus in right crus
· Enters at cardial orifice (cardiac notch) of stomach
· Retroperitoneal organ
· Attached to diaphragm via phrenicoesophageal ligament
· Blood supply

· (Left gastric and left inferior phrenic arterial supply, left gastric vein to azygous drainage)

· Esophageal varicies! (with portal hypertension)

Stomach

· 4 parts (cardia, fundus, body, pylorus) (gastric canal as lesser curvature)
· with pyloric sphincter

· gastric folds( rugae
· Blood supply

· Arteries

· Left gastric( from celiac trunk

· Right gastric(  from hepatic artery (anastomose)

· Right gastroomental( from gastroduodenal artery

· Left gastroomental( from splenic artery (anastomose)

· Short gastric ( from splenic artery
· Veins

· Left/right gastric veins( drain into portal vein

· Short gastric vein, left gastroomental vein( drain into splenic vein (which joins superior mesenteric vein to form portal vein)
· Nerves

· Vagotomy ( help control acidity with peptic ulcer disease

Small Intestine
Duodenum

· Most fixed portion of small intestine
· C shaped bend around pancreas

4 parts

· Superior (attached to hepatoduodenal ligament)

· Descending (bile and pancreatic duct entry here—hepatopancreatic ampulla into duodenal papillae)

· Horizontal (crossed by SMA)

· Ascending (sits on IVC/aorta, duodenojejunal flexure supported by suspensory ligament of Treitz)
· Circular folds inside

· Blood supply

· Arteries 

· celiac trunk(  gastroduodenal a. (  superior pancreaticoduodenal a. 

· SMA (  inferior pancreaticoduodenal a. (anastomose)
· Duodenal veins follow arteries and drain into portal vein

Jejunum 

· LUQ

· Circular folds

· Contains lacteals (fat absorbing lymph vessels) 
· Blood supply


· Supplied by SMA (15-18 branches to jejunum and ileum)…unite to form arterial arcades which give rise to straight vasa recta

· Drainage into portal system via superior mesenteric vein, which unites with splenic vein to form portal vein

Ileum
· Circular folds nearly absent

· Blood supply

· Loops and arcades become more complex, vasa recta shorter

· Drainage into portal system
· Meckel’s diverticulum( failure of vitelline duct to close, patent urachus (ileal pouch)

Large Intestine
· Ileocecal junction

· Cecum (ileocolic artery supply)—ileocecal orifice and ileocecal valve (2 frenula (ileocecal lips)—debatable sphincter fxn)
· Appendix (usually retrocecal blind diverticulum)  …has mesoappendix mesentery (supplied by appendicular artery)  (ileocolic vein drains cecum and appendix) (T10 innervation, like umbilical skin)  

· Colon characterized by teniae coli (3 thickened bands of muscle that are shorter than intestine, thereby causing) haustra (sacculations) (except in appendix and rectum) 

· Characterized by internal semilunar folds

· Ascending colon

· Right colic flexure (hepatic)

· Transverse colon (attaches to diaphragm via phrenicolic ligament)  has transverse mesocolon
· Left colic flexure (splenic)

· Descending colon

· Sigmoid colon (s shaped, long mesentery)
· Rectum (fixed terminal part of large intestine)
· Anal canal
Liver

· Largest gland in body, Major lymph and bile producing organ

· 4 lobes (with bare area)

· Falciform ligaments separates right and left liver, spreads into coronary ligament…porta hepatis separates caudate and quadrate lobes 
· Round ligament( remnant of umbilical vein (ligamentum teres)

· Porta hepatis ( vessel and duct entry site (also nerve and lymphatics)

· Bile passes through left and right hepatic ducts to common hepatic duct which joins with cystic duct to form bile duct

· Portal vein (70%) (splenic and SMV)—divides into Right and left branches.  Receives nutrient rich blood from GI tract.  Dumps blood into IVC via hepatic arteries.  
· Hepatic artery (30%) off of celiac trunk( common hepatic ( hepatic artery proper (  L/R branches

· These form 8 vascular segments of liver in lobes (L1-4, R 5-8)

Biliary Ducts and Gall Bladder
· Bile produced by liver, stored in gall bladder (Fundus, body, neck (with spiral valve to keep cystic duct open—cystic duct) sits in fossa

· Hepatocytes secrete bile into bile canaliculi( interlobular biliary ducts(  collecting biliary ducts( L/R hepatic ducts ( common hepatic duct ( joined by cystic duct to form Bile duct.

· Bile duct joins with main pancreatic duct to form hepatopancreatic ampulla

· Blood supply

· Cystic artery(  proximal duct

· R hepatic artery(  middle duct, and gall bladder

· Posterior superior pancreaticoduodenal and gastroduodenal artery(  retroduodenal part of duct

· Posterior superior pancreaticoduodenal veins drain bile duct and cystic veins drain gallbladder into portal vein
Pancreas 
· (exocrine and endocrine)

· Sits in C shaped duodenum

· Head
· Body

· Neck 

· Tail (main pancreatic duct begins here!)

· Main and Accessory duct

· Hepatopancreatic ampulla with hepatopancreatic sphincter of Oddi (associated with pancreatic and bile duct sphincters)

· Blood supply

· Pancreatic arteries derive from splenic arteries (body and tail) and from arcades with gastroduodenal and superior mesenteric arteries

Spleen 

· Largest immune organ and site of rbc storage, filtration

· 9th-11th ribs

· gastrosplenic ligament 

· splenorenal ligament to left kidney

· splenic artery

· splenic vein joins with SMV posterior to neck of pancreas to form portal vein

Diaphragm

· Largest respiratory muscle

· Sternal part
· Costal part

· Lumbar part (with right and left crus)

· Right crus

· Ligament of Treitz—suspensory muscle of duodenum

· Left crus

· Arcuate ligaments

· Medial arcuate ligament

· Lateral arcuate ligament

· Central tendon

· Venal caval foramen

· Esophageal hiatus

· Aortic hiatus

Innervation:  right and left phrenic nerves

Greater splanchnics transverse left and right crus

Major Branches of Celiac Trunk, Superior Mesenteric and Inferior Mesenteric Arteries

Celiac Trunk

· Splenic artery
· left gastroomental

· dorsal pancreatic

· greater pancreatic

· short gastrics
· Common hepatic artery

· Gastroduodenal artery

· gives rise to anterior and posterior superior pancreaticoduodenal arteries, 
· right gastroomental artery
· Hepatic proper

· right and left hepatic arteries
· Right Gastric
· Left Gastric

Branches of SMA
· Intestinal arteries (arcades—vasa recta—straight arteries)
· Ileocolic artery

· appendicular artery
· Right Colic artery

· Middle Colic artery

· Inferior pancreaticoduodenal artery

Braches of IMA

· Left Colic artery 
· anastomoses with middle colic via marginal artery
· Sigmoidal artery branches
· Superior Rectal arteries
Middle Rectal (from internal iliac artery)

Inferior Rectal (from internal pudendal artery) 

Portal System and its significance

· Vessels that make it up (include left gastric and the inferior mesenteric veins, which dump into the splenic vein, the splenic vein and the superior mesenteric vein)

· Collects nutrient rich, oxygen poor blood from abdominal viscera
· Important due to clinical significance.  In case of IVC or hepatic portal vein block, blood can travel in direction opposite to IVC.
· Portal veins lack valves

Portal system communicates with systemic venous system: (bypass liver to return to heart)
1. Between esophageal veins draining into either azygous vein or Left gastric vein—esophageal varices

2. Between rectal veins draining into either IVC or IMV—hemorrhoids 

3. At paraumbilical veins of anterior Abdominal wall, anastomosing with superficial epigastric veins—caput medusae
4. Twigs of colic veins

Route of Testicular and Ovarian Vessels from the abdomen to the pelvis

· Testicular arteries arise from ABD aorta just inferior to renal arteries…pass retroperitoneally (crossing over uterus) and inferior parts of external iliac arteries to reach deep inguinal rings

· Testicular veins emerge from testis to form pampiniform plexus.  L vein empties in L renal vein, R vein in IVC.  
Basic Structure and Blood Supply of the kidneys

Fibrous Capsule
Outer Cortex

Inner Medulla consisting of renal columns and renal pyramids
· Pelvis( superior end of ureter
· Receives 2-3 major (urine collecting) calicies, each of which divides into 2-3 minor calyces, each of which is indented by the renal papilla or apex of renal pyramid
Renal hilum @ medial margin (site of vessel and ureter entry/exit) 
· Renal arteries typically divide into 5 segments (superior, anterosuperior, anteroinferior, inferior and posterior)

· Renal veins anterior to artery, anterior to renal pelvis
Adrenal Glands

Perirenal adipose around adrenals, then adrenals and kidney surrounded by pararenal fat
· Adrenal glands
· adrenal medulla  (ncc derived chromaffin cells) secretes epinephrine and norepinephrine, 
· adrenal cortex secretes corticosteroids and androgens
· Right gland—triagular

· Left gland—semilunar

· Renal arteries branch 50-60 times upon entry (superior adrenal arteries, middle adrenal arteries and inferior adrenal arteries)

· Ureters( pass over pelvic brim at bifurcation of common iliac arteries, run along lateral pelvis wall and enter urinary bladder.
· Three constriction points

· Jxn of ureter and renal pelvis

· When ureter crosses brim of pelvic inlet

· During passage through bladder wall

Muscles and nerves of the Posterior Abdominal Wall

Muscles

· Psoas Major

· Psoas Minor

· Illiacus

· Quadratus Lumborum

· Transversus abdominis

Nerves

· Lumbar nerve plexus

· Subcostal nerve

· Illiohypogastric nerve

· Illioinguinal nerve

· Genitofemoral nerve

· Lateral cutaneous nerve of thigh

· Femoral nerve

· Obturator nerve

· Lumbosacral trunk

· Sympathetic trunk

Abdominal nerves

Sympathetic via splanchnic nerves (synapse in ganglia in plexuses)

· Celiac plexus

· Superior mesenteric plexus

· Inferior mesenteric plexus

· Hypogastric plexus

Parasympathetic

· Travel through plexuses, but do not synapse there, they synapse in walls of target organs.

· Myenteric/Auerbach’s plexus

· Submucosal plexuses (Meissner’s plexus) 

Foregut 

· Sym ( greater splanchnic

· Para ( vagus

Midgut

· Sym ( greater, lesser, least splanchnic

· Para (  vagus

Hindgut

· Sym ( lumbar splanchnics

· Para ( pelvic splanchnic
PAGE  
9

