Stomach and Intestines

Revision

Foregut derivatives: oesophagus, stomach, proximal duodenum, liver, pancreas

Midgut derivatives: Small intestines, Large intestine up to the left colic flexure

Hindgut derivatives: Large intestine from left colic flexure, and below

Foregut the coeliac artery supplies derivatives. Mid gut the superior mesenteric artery supplies derivatives. The inferior mesenteric artery supplies hindgut derivatives.

Oesophagus (Moore Pg 222)

The oesophagus is a muscular tube that carries ingested food to the abdominal viscera for it to be digested and for the nutrients to be absorbed. The oesophagus enters the abdomen at the level of T10 vertebra through the oesophageal hiatus, in the muscular right crus of the diaphragm (left to median plane). 

The oesophagus terminates by entering the stomach at the cardiac orifice at level of T11 vertebra. This is known to be a physiological sphincter. When not in function, the lumen of the oesophagus is completely obliterated which implies that no gastric secretions can enter the oesophagus therefore not causing oesophageal burns.

The arterial supply of the oesophagus is from the oesophageal branches of the left gastric artery and the oesophageal branches of the left inferior phrenic artery. The venous drainage is into the portal venous system, which receives blood from the left gastric vein (oesophageal branches of) and some venous drainage goes into the systemic venous system – largely the azygous vein. The lymphatic drainage is mainly to the nodes around the left gastric artery, which in turn drain into the coeliac nodes around the coeliac artery. The innervation of the oesophagus is mainly from the vagal trunks (becoming the anterior and posterior gastric nerves), thoracic sympathetic trunks, greater and lesser splanchnic nerves and the oesophageal plexus near the distal portion of the oesophagus. 

Stomach 

The stomach is the part where the food is mainly digested into small particles such that absorption can occur in the small intestines. The stomach is divided into different regions. 

The oesophagus enters the stomach at the cardiac orifice, and the area surrounding this orifice is the cardia zone. The area limited by the horizontal plane across from the cardiac orifice and superior to it is known as the fundus regions, which extends as far high as the 5th left intercostal space. The cardiac notch is the sharp turn of the oesophagus to enter into the stomach. The body of the stomach is between the fundus and the pyloric antrum. The funnel shaped distal end of the stomach is known as the pyloric part (collectively), but its wide part is known as the pyloric antrum whilst the narrow part is the pyloric canal. The stomach is continuous with the small intestine but before the contents must pass the pyloric sphincter, which is a thickening of the muscularis external layer. This determines the limited discharge of digested food into the small intestine regulating the rate of nutrient absorption in the small intestine. 

The stomach has two curvatures. The lesser curvature is where the membranous part of the lesser omentum attaches to and is continuous with the oesophagus. The lesser curvature forms a sharp turn about 2/3 of the way down and this is known as the angular notch (incisure). The greater curvature follows a convex shape around the stomach to meet the lesser curvature. This is where the greater omentum hangs down (like an apron) from before folding back up and attaching to the transverse mesocolon. 

Surface anatomy of stomach

The oesophagus enters the abdomen at the vertebral level 10 by piercing the oesophageal hiatus in the muscular right crus of the diaphragm and enters the cardiac area of stomach at vertebral level 11 (left of median line). It finishes at the pyloric region, which is to the left of the lumbar vertebra 1 (known as transpyloric plane)

Surface anatomy: stomach is located in the left upper quadrant of the abdomen (both epigastric and left hypochondriac region). 

Relations of the stomach

The anterior relations of the stomach are: left lobe of liver (separated from right lobe by the falciform ligament – peritoneal reflections from diaphragm and end as the ligamentum teres (obliterated umbilical vein)), diaphragm and the anterior abdominal wall. 

Posterior relations of the stomach include the omental bursa (anterior boundary formed by posterior surface of stomach) and pancreas. Laterally to the stomach we have spleen on a posterior aspect, and the liver (left lobe). 

The stomach bed on which the stomach rests in a supine position is formed by several structures running superior to inferior:

· Diaphragm

· Spleen

· Left kidney and suprarenal gland

· Splenic artery

· Pancreas

· Transverse mesocolon and colon

Blood Vessels of Stomach

The stomach has a rich arterial supply and all of these arise from the coeliac trunk. The coeliac trunk itself arises from the abdominal aorta. The left gastric artery arises directly from the coeliac trunk and runs in the lesser omentum until it abruptly turns inferiorly to run along the lesser curvature of the stomach to anastomose with the right gastric artery. The right gastric artery arises from the hepatic artery proper and turns left and inferior to run along the lesser curvature of the stomach to anastomose with the left gastric artery. 

The right gastro-omental artery arises as one of two terminal branches (other branch called --> anterior superior pancreaticoduodenal artery) of the gastroduodenal artery – and turns left to run along the greater curvature of the stomach to anastomose with the left gastro-omental artery. The left gastro-omental artery arises from the splenic artery (which takes a torturous course posterior to the stomach) and turns inferomedial to run along the greater curvature, in turn anastomosing with the right gastro-omental artery.  

The short gastric arteries arise from the terminal part of the splenic artery (before it enters the hilum region of the spleen) and form five or so branches to supply the fundus region of the stomach. 

Venous drainage of the Stomach

The venous drainage of the stomach follows the same pattern as the arterial supply. The left and right gastric veins follow a similar course to the gastric arteries. These drain into the hepatic portal vein. The short gastric veins and the left gastro-omental vein drains into the splenic vein, which joins the SMV to form the hepatic portal vein. The right gastro-omental vein drains directly into the SMV. The prepyloric vein runs over the pylorus and drains into the right gastric vein, and surgeons use this as a guide to locate which region of the stomach they are in (this vein is quite prominent during surgery). 

Lymphatics of the Stomach

The lymphatic drainage of the stomach is as follows:

· Lymph from superior 2/3 of stomach follows the course of the gastric arteries to drain into the gastric nodes. 

· Lymph from the fundus and superior part of the body drains via the short gastric arteries and left gastro-omental vessels to the pancreaticosplenic nodes

· Lymph from the right 2/3 of the inferior 1/3 of the stomach drains along the right gastro-omental vessels to the pyloric nodes

· Lymph from the left 1/3 of the inferior 1/3 of the stomach drains into the pancreaticoduodenal nodes. 

Innervation of the Stomach

Parasympathetic Innervation

To understand this portion of the innervation, we need to understand that the vagal trunks are anterior and posterior to the oesophagus. This is due to the 90-degree rotation of the stomach during embryological development, therefore causing the shift in the nerves. 

The anterior vagal trunk (CN X), derived from left vagus nerve, enters the abdomen via the oesophageal hiatus and runs toward the lesser curvature of the stomach – giving off hepatic and duodenal branches. These branches exit the stomach region via the hepatoduodenal ligament (which contains the portal triad). It then continues along the lesser curvature-giving rise to anterior gastric branches. 

The posterior vagal trunk (CN X), derived from right vagus nerve, enters the abdomen also via the oesophageal hiatus. It travels toward the lesser curvature giving off branches supplying the anterior and posterior surfaces of the stomach and runs further down to give off the celiac branch – which contributes to the celiac plexus around the celiac artery. It continues along the lesser curvature to give off posterior gastric branches.  

Sympathetic Innervation

The sympathetic nerve supply to the stomach arises from spinal segments T6-T9. The preganglionic neurons are located within the lateral horn of the spinal cord, and they exit the spinal cord via the ventral root, to enter the sympathetic trunk via the white ramus communicans. Then they exit the sympathetic chain via greater thoracic splanchnic nerves travelling to the coeliac plexus where they synapse. From here, postganglionic fibres travel in similar pathway to arteries of the stomach to supply the stomach (right and left gastric arteries, right and left gastro epiploic arteries). 

Development of Stomach (Langmans: Pg 276 Fig: 13.7)

The stomach developments from a straight segment of tube to form a womb like structure during its development. Initially it rotates along the longitudinal axis and after this it rotates around the anteroposterior axis. 




Surface Anatomy of Stomach (Moore: Pg 232)

Oesophagus enters hiatus at about T10 level. 

Oesophagus enters stomach at cardiac orifice at T11 level. 

Fundus runs up until 5th left intercostal space

Greater Curvature can run inferiorly until 10th costal cartilage, and then run medially to reach pyloric antrum

Lesser Curvature runs inferior and laterally, most inferior part is angular incisure – located just off midline

Pylorus: supine position, located about level of LI just left of midline – erect position – located about level of L2-L4 just right of midline

Small Intestine (Moore Pg 237)

The small intestine consists of three parts. Proximally there is the duodenum, intermediately there is the jejunum and distally there is the ileum. The pylorus empties its contents into the duodenum. After this the next 2/5 forms the jejunum, and the remaining 3/5 forms the ileum. 

The small intestines fills the umbilical region, left and right lumbar, left and right inguinal regions and the pubic regions (located inferior to the umbilical region). 

Arteries of the small intestine (Pg: 241)

Duodenum

The duodenum is the first part of the small intestine and itself is divided into four parts. The duodenal arteries arise from the coeliac trunk and SMA. The coeliac trunk – via the gastroduodenal artery (arising from common hepatic artery) and its branch – anterior superior pancreaticoduodenal artery supplies the portion of small intestine proximal to the entry of the bile duct into the second part of the duodenum (descending part). The SMA – via the inferior pancreaticoduodenal arteries – supplies the portion of small intestine – distal to the entry of the bile duct into the second part of the duodenum. The anastomosis of the superior and inferior pancreaticoduodenal arteries represents an anastomosis of the coeliac trunk and SMA. 

Thus we can say that proximally extending from the oesophagus, the blood supply is derived from the coeliac trunk. Distally extending until the left colic flexure, the blood supply is derived from the SMA. 

Jejunum and Ileum (Moore: Pg 244)

The jejunum and ileum are the distal portion of the small intestine. The SMA supplies these. The SMA arises directly from the abdominal aorta about the level of L1 vertebra and 1cm inferior to the coeliac trunk. It then gives off 15 to 18 branches called intestinal arteries and these loop around in an anastomosis called arterial arcades. Eventually short straight arteries, called vasa recta, supply the intestines extending from the arterial arcades. 

Large Intestine (Moore: Pg 249)

The large intestine extends from the ileocecal junction to the anal canal. It is divided into different parts such as: caecum, appendix, ascending, transverse, descending, sigmoid colons, rectum and anal canal. 

The large intestine can be differentiated from small intestine due to these factors:

· Presence of taenia coli – three layers of longitudinal muscle 

· Haustra – sacculations of the colon between the teniae 

· Omental appendices – fatty deposits that hang down from the greater omentum

· Caliber – internal diameter of a large intestine is much larger. 

Surface anatomy of Large Intestine

The caecum is located in the right inguinal or right lumbar regions. Note that the large intestine has a left colic flexure, which is located higher than the right colic flexure. This is because of the liver, which pushes this flexure downwards. 

Caecum and Appendix (Moore Pg 250)

The caecum is the first part of the large intestine and forms a blind-ended tube. The caecum is almost entirely covered with peritoneum and is usually attached to the lateral abdominal wall by the caecal folds of peritoneum. The ileum (small intestine) enters the caecum by invaginating it and therefore forming superior and inferior folds. These folds meet laterally to form the frenulum of the valve. The entire structure is called the ileocecal valve, containing the ileocecal orifice. 

The appendix is a blind intestinal diverticulum arising on the posteromedial aspect of the caecum, about 2 cm inferior to the ileocecal valve. It has its own mesentery, which is triangular in shape and this derives from the posterior mesentery of the small intestine. This is called the mesoappendix. 

Arteries of Large Intestine (Moore: Table 2.9 Pg 251, Netter 287)

Caecum and Appendix

The caecum is supplied by the ileocolic artery. This is the terminal branch of the SMA and its gives rise to the appendicular artery, which supplies the appendix. 

Ascending Colon and Right Colic Flexure

The ascending colon and right colic flexure are both supplied by the right colic artery. This artery branches mid way and travels superiorly. The right branch of the middle colic artery usually anastomises with the right colic artery. 

Transverse Colon

The transverse colon is supplied mainly by the middle colic artery, the proximal branch of the SMA. It is also supplied by branches of the right and left colic artery. 

Descending and Sigmoid Colon

The arterial supply of the descending and sigmoid colon is from the left colic artery and superior sigmoid arteries, both branches of the inferior mesenteric artery. The sigmoid arteries run obliquely downwards into ascending and descending branches. The superior sigmoid arteries anastomises with the descending branch of the left colic artery. 

Summary of Arterial Supply

SMA: ileocaecal artery ( ileal branch (gives rise to appendicular artery serving the appendix) + caecal branch, right colic artery, middle colic artery. 

IMA: left colic artery ( ascending and descending branches, sigmoid artery ( superior and inferior descending arteries (oblique) ( anastomoses with descending branches of left colic artery, IMA continues as superior rectal ( branches into rectosigmoid arteries and then bifurcation of the superior rectal artery. 

The marginal arteries are ones, which form a network of anastomoses between the branches arising from the SMA and IMA and from here arise the straight arteries (arteriae rectae) 

Venous drainage of Intestines

Basically all the little veins have the same pathway and names as the arteries. They all drain into the SMV and IMV. The IMV drains into the splenic vein that joins to SMV to form the hepatic portal vein. This goes to the liver with nutrient rich blood. 

Lymphatics of intestines

Caecum and Appendix

The lymph from the caecum and appendix pass to the nodes in the mesoappendix and to the ileocolic lymph nodes located along the ileocolic artery. The efferent vessels pass to the superior mesenteric nodes. From here they drain to the intestinal lymph trunks and to the cisterna chyli, which empties into the thoracic ducts, which empties into the left subclavian vein. 

Ascending Colon and Right Colic flexure

Drains into the epicolic, paracolic nodes and to the intermediate right colic lymph nodes. From here they drain into the superior mesenteric nodes, intestinal lymph trunks, cisterna chyli and then to the thoracic duct. 

Transverse Colon

Drain into middle colic lymph nodes and then to the superior mesenteric lymph nodes. 

Descending and Sigmoid Colon

Drain into epicolic, paracolic and intermediate colic nodes. From here they drain into IM lymph nodes. 

Innervation of the intestines (Dispersed around Moore and Dalley)

Antero-posterior axis





Longitudinal axis








