The small intestine is the part of the gastrointestinal tract where much of the digestion and absorption of food takes place.

The small intestine is the part of the gastrointestinal tract that follows the stomach, which is in turn followed by the large intestine.

The average length of the small intestine in an adult human male is 6.9 m (22 feet, 6 inches), and in the adult female 7.1 m (23 feet, 4 inches).

The small intestine is divided into the duodenum, jejunum, and ileum.

Much of the small intestine is covered in projections called villi that increase the surface area of the tissue available to absorb nutrients from the gut contents.

The Small Intestine

The small intestine is the part of the gastrointestinal tract that follows the stomach, which is in turn followed by the large intestine. The small intestine is the site where almost all of the digestion and absorption of nutrients and minerals from food takes place.

The average length of the small intestine in an adult human male is 6.9 m (22 feet, 6 inches), and in the adult female 7.1 m (23 feet, 4 inches). It can vary greatly, from as short as 4.6 m (15 feet) to as long as 9.8 m (32 feet). The small intestine is approximately 2.5–3 cm in diameter, and is divided into three sections:

The duodenum is the first section of the small intestine and is the shortest part of the small intestine. It is where most chemical digestion using enzymes takes place.

The jejunum is the middle section of the small intestine. It has a lining which is designed to absorb carbohydrates and proteins. The inner surface of the jejunum, its mucous membrane, is covered in projections called villi, which increase the surface area of tissue available to absorb nutrients from the gut contents. The epithelial cells which line these villi possess even larger numbers of microvilli. The transport of nutrients across epithelial cells through the jejunum includes the passive transport of some carbohydrates and the active transport of amino acids, small peptides, vitamins, and most glucose. The villi in the jejunum are much longer than in the duodenum or ileum.

The ileum is the final section of the small intestine. The function of the ileum is mainly to absorb vitamin B12, bile salts, and any products of digestion that were not absorbed by the jejunum. The wall itself is made up of folds, each of which has many tiny finger-like projections known as villi on its surface. The ileum has an extremely large surface area both for the adsorption of enzyme molecules and for the absorption of products of digestion.

The Villi

The villi contain large numbers of capillaries that take the amino acids and glucose produced by digestion to the hepatic portal vein and the liver. Lacteals are the small lymph vessels that are present in villi. They absorb fatty acids and glycerol, the products of fat digestion, into direct circulation.

Layers of circular and longitudinal smooth muscle enable the digested food to be pushed along the ileum by waves of muscle contractions called peristalsis. The undigested food (waste and water) are sent to the colon.

Histology of the Small Intestine

The small intestine wall has four layers: the outermost serosa, muscularis, submucosa, and innermost mucosa.

The small intestine has four tissue layers:

The serosa is the outermost layer of the intestine. The serosa is a smooth membrane consisting of a thin layer of cells that secrete serous fluid, and a thin layer of connective tissue. Serous fluid is a lubricating fluid that reduces friction from the movement of the muscularis.

The muscularis is a region of muscle adjacent to the submucosa membrane. It is responsible for gut movement, or peristalsis. It usually has two distinct layers of smooth muscle: circular and longitudinal.

The submucosa is the layer of dense, irregular connective tissue or loose connective tissue that supports the mucosa, as well as joins the mucosa to the bulk of underlying smooth muscle.

The mucosa is the innermost tissue layer of the small intestines, and is a mucous membrane that secretes digestive enzymes and hormones. The intestinal villi are part of the mucosa.

The three sections of the small intestine look similar to each other at a microscopic level, but there are some important differences. The jejunum and ileum do not have Brunner’s glands in the submucosa, while the ileum has Peyer’s patches in the mucosa, but the duodenum and jejunum do not.

LARGE INTESTINE 

The anatomy of the large intestine includes the cecum (along with appendix) and the colon; in some descriptions (and the author agrees), it also includes the anorectum (rectum and anal canal). 

The large intestine, which is the terminal part of gastrointestinal (GI) tract, is so called because its lumen (diameter) is larger, not because its length is greater, than that of the small intestine (duodenum, jejunum, ileum); in fact, small intestine is longer than the large intestine. The large intestine develops partly from the midgut (from cecum to distal transverse colon), the hindgut (from distal transverse colon to dentate line in anorectum), and proctodeum (below the dentate line).

The cecum, which is the proximal blind end (pouch) of the ascending (right) colon, is a blind cul-de-sac below the level of the ileocecal junction that lies in the right iliac fossa. The terminal ileum opens into the cecum at its medial wall, and the opening is guarded by an ileocecal valve. 

The appendix (an appendage of the cecum), also called vermiform process or vermiform appendix, is a tubular structure with a blind end attached to the cecum. The base of the appendix lies on the posteromedial wall of the cecum 1-2 cm below the ileocecal junction. The tip of the appendix, however, floats in the peritoneal cavity and may be pelvic, preileal, postileal, or even retrocecal in position.

The cecum (the widest part of large intestine) leads to the ascending (right) colon, which ascends vertically from right iliac fossa through the right lumbar region into right hypochondrium under the liver. It then takes a right turn and continues as the horizontally placed transverse colon, which reaches across the epigastrium to the left hypochondrium under the spleen. It then takes a right turn again and descends vertically through the left lumbar region to the left iliac fossa as the descending (left) colon. The descending colon is followed by the inverted V-shaped sigmoid colon (the narrowest part of colon), which becomes the rectum at S3 level. The cecum and colon have 3 longitudinal muscular bands called tenia and multiple sacculations called haustra.

The rectum lies in the concavity of the sacrococcygeal hollow and changes to the anal canal at the anorectal angle created by the puborectal sling formed by the innermost fibers of the levator ani muscle. The rectum has a dilated middle part called the ampulla, which contains 3 semilunar transverse mucosal folds called "valves of Houston." The rectum is related anteriorly to the urinary bladder (see the image below), prostate, seminal vesicles, and urethra in males and to the uterus, cervix, and vagina in females. Anterior to the rectum is the rectovesical pouch in males and the rectouterine pouch in females. The rectum changes to anal canal at the level of the coccyx. The anal canal is related to the perineal body in front and the anococcygeal body behind; both of these are fibromuscular.

The greater omentum (gastrocolic ligament) is like an apron with 4 layers of peritoneum (often fused). Two layers go down from stomach and then run upward to be attached to the transverse colon.

The appendix, transverse colon, and sigmoid colon have a mesentery (called mesoappendix, transverse mesocolon and sigmoid mesocolon, respectively), but the ascending colon and descending colon and the rectum and anal canal are retroperitoneal; the cecum does not have its own mesentery but is covered in all aspects by peritoneum.

There are several peritoneal fossae (eg, superior and inferior ileocecal, subcecal, retrocecal) around the cecum, which can be sites of internal herniation of the small bowel. Transverse mesocolon, containing the middle colic vessels, is attached to the anterior surface of the pancreas. Sigmoid mesocolon, containing superior rectal vessels, has an inverted-V – shaped attachment to the posterior abdominal wall — the tip of the V lying on the pelvic brim over the left ureter. The rectum does not have a proper mesentery, but the soft tissue around the rectum is often referred to as "mesorectum" by surgeons.

The posterior surface of entire rectum is retroperitoneal (extraperitoneal). Its upper third is covered by peritoneum on the front and sides, the middle third is covered by peritoneum on the front only, and the lower third is completely retroperitoneal (extraperitoneal).

The large intestine, especially the colon, is covered with numerous omental appendages (appendices epiploicae)—appendages of fat, each containing a vessel of its own from the colonic wall. These are visible during surgery.

Histology

The large intestine has the same 4 layers found in most parts of the GI tract. They are as follows:

Mucosa - Includes a columnar epithelium with large number of mucus-secreting goblet cells (villi; present in small intestine; absent in colon), lamina propria, and muscularis mucosa; the appendix is rich in mucosa-associated lymphoid tissue (MALT)

Submucosa - Contains the blood vessels and Meissner nerve plexus

Muscularis propria - Contains continuous inner circular and outer longitudinal muscles arranged in bands and myenteric (Auerbach) nerve plexus; tenia coli are formed by bands of the outer longitudinal muscles (tinea are present in the colon only and are not present in the rectum, where the outer longitudinal muscle is continuous)

Serosa - Visceral peritoneum

The large intestine consists of the caecum, colon, rectum and anal canal. It is about 1.5 metres long and has an average diameter of about 6 cm.

The 4 major functions of the large intestine are recovery of water and electrolytes, formation and storage of faeces and fermentation of some of the indigestible food matter by bacteria.

The ileocaecal valve controls the entry of material from the last part of the small intestine called the ileum.

The human appendix has no known function and is thought to be a remnant from a previous time in human evolution.

