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Development & histology of GIT & clinical considerations by Shapi. MD.pdf

	1. ANATOMY
•EMBRYOLOGY
•DEVELOPMENT OF THE  GASTROINTESTINAL
SYSTEM
•HISTOLOGY OF THE GIT
• Dr. Chongo Shapi, (BSc. HB, MBChB)
• Medical Doctor
1
11/27/2022 Dr. Chongo Shapi (BSc. HB, MBChB)
 


	2. OVERVIEW
• During 4th  week, the primordial gut is formed
➢Cranial, caudal and lateral fold incorporate the dorsal part of umbilical vesicle
• Initially, the primordial gut is closed at its cranial and caudal ends by:
• Oropharyngeal membrane
• Cloacal membrane
2
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11/27/2022 Dr. Chongo Shapi (BSc. HB, MBChB)
 


	3. CONT’
• The endoderm  of the primordial gut gives rise to:
1. Most of the gut
2. Epithelium and
3. Glands
• The ectoderm of the stomodeum and proctodeum gives
rise to:
1. Epithelium at the cranial and caudal ends of GIT
• The mesenchyme around the primordial gut gives rise to:
1. Muscles of the GIT
3
11/27/2022 Dr. Chongo Shapi (BSc. HB, MBChB)
 


	4. FOREGUT
•The derivatives of  the foregut include:
a) Primordial pharynx and its derivatives
b) Lower respiratory system
c) Esophagus and stomach
d) Duodenum and distal opening of bile duct
e) Liver, biliary apparatus and pancreas
4
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	5. DEVELOPMENT OF THE  ESOPHAGUS
• Develops from the foregut immediately caudal to the pharynx
• By the end of 5th week tracheoesophageal septum separates the
trachea from esophagus
• Reaches its final relative length by 7th week
• Epithelium and glands - endoderm
1. Its epithelium proliferates and partly/completely obliterate the lumen
2. recanalization occurs by the end of 8th week
• striated muscle - mesenchyme in the 4th and 6th pharyngeal arches
• smooth muscle (inferior 3rd) - surrounding mesenchyme
5
11/27/2022 Dr. Chongo Shapi (BSc. HB, MBChB)
 


	6. ANOMALIES OF THE  ESOPHAGUS
• Esophageal atresia:
➢Results from deviation of the tracheoesophageal septum in a
posterior direction
• Esophageal stenosis:
➢Narrowing of the lumen of the esophagus
➢As a result of incomplete recanalization by 8th week
➢Failure of the esophageal blood vessels to develop in the affected
area
➢Occur at any point along the esophagus
➢but usually occurs in its distal 3rd
6
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	7. DEVELOPMENT OF THE  STOMACH
• Primordium of the stomach appears during the 4th week at the distal
part of foregut
• It 1st appears as a fusiform enlargement oriented in the median plane
• Enlarges and broadens ventrodorsally
• During the 5-6th weeks, its dorsal border grows faster than the ventral
border
• This demarcates the developing greater curvature of the stomach
7
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	8. 8
11/27/2022 Dr. Chongo  Shapi (BSc. HB, MBChB)
 


	9. ROTATION OF THE  STOMACH
• Occurs due to:
➢Enlargement of the mesentery and adjacent organs
➢Growth of the stomach walls
• Slowly rotates 90° in a clockwise direction around its longitudinal axis
9
11/27/2022 Dr. Chongo Shapi (BSc. HB, MBChB)
 


	10. CONT’
• Rotation of  the stomach brings about the following:
❖Ventral border (lesser curvature) moves to the right
❖Dorsal border (greater curvature) moves to the left
❖Original left side become the ventral surface
❖Original right side become the dorsal surface
❖Cranial region moves to the left and slightly inferior
❖Caudal region moves to the right and superiorly
❖Long axis almost transverse to the long axis of the body
NB: The rotation and growth of the stomach explain why:
✓ the left vagus nerve supplies the anterior wall of the adult stomach
✓ the right vagus nerve innervates the posterior wall of the adult stomach
10
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	11. MESENTRIES OF THE  STOMACH
• Primordial dorsal mesogastrium –
dorsal mesentery:
• attaches the stomach to the dorsal
abdominal wall
• contains the spleen, pancreas and
celiac artery
• develops to greater omentum
• Primordial ventral mesogastrium –
ventral mesentery:
• attaches the duodenum to the liver
and ventral abdominal wall
• develops to lesser omentum
11
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	12. OMENTAL BURSA
• Appears  as an isolated clefts in the
mesenchyme forming the thick
dorsal mesogastrium
• Clefts coalesce to form the
omental bursa
• lies between the stomach and the
posterior abdominal wall
• Facilitates movements of the
stomach
• It develop to:
• Infracardiac bursa
• Superior recess of the omental bursa
• Inferior recess of the omental bursa
12
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	13. ANOMALIES OF THE  STOMACH
• Hypertrophic pyloric stenosis:
➢Narrowing or obstruction of pyloric canal
➢Results from the hypertrophy of the longitudinal muscles in
the pyloric region
➢Cause is unknown, but the high rate of concordance in
monozygotic twins suggests genetic factors may be involved
➢Treatment – pyloromyotomy:
• Surgical relief of the pyloric obstruction
13
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	14. DEVELOPMENT OF
THE DUODENUM
•  Begins to develop in the early 4th week,
from:
➢ The caudal part of the foregut
➢ The cranial part of the midgut and
➢ The surrounding splanchnic
mesenchyme
• Where its two part meet is just distal to
the origin of the bile duct
• Form a C-shaped loop that projects
ventrally
14
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	15. CONT’
• As the  stomach rotates, the duodenal loop rotates to the right
• Becomes pressed to against the posterior wall of the abdominal cavity
– retroperitoneal
• During the 5th and 6th weeks, its epithelial cells proliferates and
obliterate the lumen
• By the end of the 8th week, the recanalized and
• Most of the ventral mesentery of the duodenum has disappeared
• NB: Because of its derivation from the foregut and midgut, the
duodenum is supplied by branches of the celiac and superior
mesenteric arteries.
15
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	16. ANOMALIES OF THE  DUODENUM
• Duodenal stenosis:
➢Results from incomplete recanalization of the duodenum.
➢Stomach’s contents (usually containing bile) are often vomited –
bilious emesis.
• Duodenal atresia:
➢Blockage at the hepatopancreatic ampulla
➢Familial duodenal atresia – autosomal recessive inheritance
➢Associated with bilious emesis (vomiting of bile) and
polyhydramnions.
16
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	17. DEVELOPMENT OF THE  LIVER AND BILIARY
APPARATUS
• During the early 4th week, a ventral
outgrowth – hepatic diverticulum
– appears in the distal part of the
foregut
• The diverticulum extends into the
septum transversum (splanchnic
mesoderm)
• The hepatic diverticulum enlarges
rapidly and divides into two parts
as it grows between the layers of
the ventral mesogastrium
17
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	18. CONT’
• Hepatic diverticulum:
➢larger  cranial part – primordium of the Liver
➢Smaller caudal part – gallbladder
• Proliferating endodermal cells give rise to:
➢Interlacing cords of hepatocytes
➢Epithelial lining of the intrahepatic part of the biliary apparatus
• Mesenchyme in the septum transversum give rise to:
➢Fibrous tissue
➢Hematopoietic tissue
➢Kupffer cells
• Grows rapidly and by 5-10th weeks, it fills a large part of the upper abdominal cavity
• By 9th week, it account for ≈ 10% of the total weight of fetus
• Initially, the right and left lobes are approximately the same size
18
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	19. CONT’
• Hematopoiesis:
➢Begins during  the 6th week – bright reddish
appearance
• Bile formation by hepatic cells:
➢Begins during the 12th week
• After the 13th week the meconium has a dark green
coloration
• The small caudal part of the hepatic diverticulum –
gallbladder:
➢The stalk of the diverticulum forms the cystic duct
• The stalk connecting the hepatic and cystic ducts to the
duodenum - the bile duct
19
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	20. VENTRAL MESENTERY
• Thin,  double layered membrane – Ventral mesogastrium – gives rise to:
• Lesser omentum – hepatogastric and hepatoduodenal ligaments
• Falciform ligament – umbilical vein passes in its free border
• Visceral peritoneum of the liver
20
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	21. ANOMALIES OF THE  LIVER
• Accessory hepatic ducts
• Extra hepatic biliary atresia:
• Obliteration of the bile ducts
• Associated with jaundice
21
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	22. DEVELOPMENT OF THE  PANCREAS
• Endodermal cells from the caudal foregut – pancreatic buds
• dorsal and ventral pancreatic buds – pancreas
• most of the pancreas – larger dorsal pancreatic bud
• as the duodenum rotates to the right, the ventral pancreatic bud is carried
dorsally with the bile duct
• lies posterior to the dorsal pancreatic bud and later fuses with it
22
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	23. CONT’
• As the  ventral and dorsal pancreatic buds fuses,
• The ventral pancreatic bud forms the uncinate process and part of the
head of the pancreas
• Their ducts anastomose
• The duct of the ventral bud and the distal part of the duct of the dorsal bud
– pancreatic duct
• The proximal part of the duct of the dorsal bud often persists - accessory
pancreatic duct
23
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	24. HISTOGENESIS OF THE  PANCREAS
• The parenchyma (basic cellular tissue) – endoderm of the pancreatic buds
• Early in the fetal period, pancreatic acini – cell clusters around the
primordial pancreatic ducts
• Pancreatic islets – cells that separate from the pancreatic ducts and lie
between the acini
• Insulin secretion – early fetal period, 10th week
• The glucagon and somatostatin-containing cells develop before
differentiation of the insulin-secreting beta-cells
• Glucagon has been detected in fetal plasma at 15th week
• The connective tissue sheath and interlobular septa of the pancreas - the
surrounding splanchnic mesenchyme
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	25. ANOMALIES OF THE  PANCREAS
• Ectopic pancreas:
• In the wall of the stomach, duodenum, or jejunum
• Can be present with obstruction, bleeding or even as cancer
• Annula pancreas – ring-like:
• Results from the growth of a bifid ventral pancreatic bud around the
duodenum
• Associated with duodenal stenosis or atresia
25
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	26. DEVELOPMENT OF THE  SPLEEN
• Begins to develop during the 5th week and complete by early fetal period
• Develops from the mesenchymal cells of the dorsal mesogastrium
• Lobulated in the fetus, but normally disappear before birth
• Mesenchymal cells in the splenic primordium form:
• the capsule, connective tissue and parenchyma of the spleen.
• Functions as a hematopoietic center until late fetal life
26
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	27. ANOMALIES OF THE  SPLEEN
• Accessory spleens (Polysplenia):
• Near the hilum of the spleen
• The tail of pancreas
• Within the gastrosplenic ligament
• Usually isolated but may attach to the spleen by thin bands
27
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	28. THE MIDGUT
•The derivatives  of the
midgut are:
• The small intestine,
including the distal
duodenum
• The cecum, appendix,
ascending colon and the
right 1/2 to 2/3rd of the
transverse colon
28
11/27/2022 Dr. Chongo Shapi (BSc. HB, MBChB)
 


	29. HERNIATION OF MIDGUT  LOOP
• Occurs at the beginning of the 6th week
• Midgut elongates and form a U-shaped loop of intestine—the midgut
loop
• Projects into the remains of the extraembryonic coelom in the proximal
part of the umbilical cord.
• Midgut loop of the intestine - physiologic umbilical herniation
29
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	30. HERNIATION OF MIDGUT  LOOP
• Communicates with the umbilical vesicle through omphaloenteric duct
• Has a cranial (proximal) limb and a caudal (distal) limb
• Suspended from the dorsal abdominal wall by the dorsal mesogastrium
• Cranial limb - small intestinal loops
• Caudal limb - the cecal swelling (diverticulum)
• the primordium of the cecum, and appendix
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	31. CONT’
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	32. ROTATION OF MIDGUT  LOOP
• In the umbilical cord, it rotates 90° anticlockwise around the axis of the
superior mesenteric artery
• The cranial limb (small intestine) turn to the right and
• The caudal limb (large intestine) turn to the left
• The cranial limb elongates and forms intestinal loops - primordia of jejunum
and ileum
32
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	33. RETRACTION OF LOOPS
•  By the 10th week, the intestines return to the abdomen
• The cranial limb returns first, passing posterior to the superior mesenteric
artery and occupies the central part of the abdomen
• As the caudal limb returns, it undergoes a further 180° anticlockwise rotation
33
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	34. CONT’
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	35. FIXATION OF INTESTINES
•  Rotation of the stomach and
duodenum causes the duodenum
and pancreas to fall to the right
• Enlarged colon presses the
duodenum and pancreas against
the posterior abdominal wall
35
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	36. DEVELOPMENT OF THE  CECUM APPENDIX
• Cecal swelling – Appears by 6th
week as an elevation on the
antimesenteric border of the
caudal limb of the midgut loop
36
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	37. ANOMALIES OF THE  MIDGUT
• Congenital omphalocele:
• Persistence of the herniation of abdominal contents into the proximal part of
the umbilical cord
• Umbilical hernia:
• Herniation through an imperfectly closed umbilicus after retraction of the
midgut loop by the 10th week
• Malrotation of the gut
• Nonrotation of the gut
• Reversed rotation – rotates in a clockwise direction
• Subhepatic cecum and appendix
37
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	38. CONT’
• Mobile cecum:  incomplete fixation of the ascending colon
• Stenosis and atresia of intestine
• Ileal diverticulum and omphaloenteric remnants
38
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	39. HINDGUT
• The derivatives  of the hindgut are:
➢Left 1/3rd to 1/2 of the transverse colon
➢Descending colon, sigmoid colon, rectum, and
➢Superior part of the anal canal
➢Epithelium of the urinary bladder
➢Most of the urethra
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	40. DEVELOPMENT OF THE  CLOACA
• Endoderm-lined chamber, in contact with the surface ectoderm at the
cloacal membrane
• Endoderm of the cloaca and ectoderm of the anal pit - cloacal membrane
• Receives the allantois ventrally, which is a fingerlike diverticulum
40
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	41. PARTITIONING OF CLOACA
•  Cloaca divides into dorsal and
ventral parts by a wedge of
mesenchyme - the urorectal
septum
• The septum divides the cloaca
into two parts: the rectum, the
cranial part of the anal canal, and
the urogenital sinus
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	42. DEVELOPMENT OF ANAL  CANAL
• The superior 2/3rd of the adult
anal canal – the hindgut
• The inferior 1/3rd – the anal pit
• Pectinate line – junction of the
epithelium derived from the
ectoderm of the anal pit and the
endoderm of the hindgut
• ≈ 2 cm superior to the anus –
anocutaneous line (white line).
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	43. ANOMALIES OF THE  HINDGUT
• Congenital megacolon or Hirschsprung disease:
• failure of parasympathetic ganglion cells to develop
• Anorectal anomalies:
• abnormal development of the urorectal septum, resulting in incomplete
separation of the cloaca into urogenital and anorectal parts
• Anorectal agenesis with fistula
• Rectal atresia
43
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	44. HISTOLOGY OF THE  GIT
• Has 4 broad layers:
• Mucosa
• Submucosa
• Muscularis externa
• Serosa/Adventitia
• These layers are similar throughout the length of the digestive tract but
display regional modifications and specializations
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	46. Mucosa
• Consist of  3 layers:
▪Epithelium:
▪ simple columnar epithelium
▪ sits on a basement membrane
▪Lamina propria:
▪ loose connective tissue
▪ abundant macrophges and lymphocytes
▪Muscularis mucosae:
▪ separate mucosa from submucosa
▪ tenses the mucosa which leads to grooves and ridges that increase surface
area and contact of epithelium with food
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	47. Submucosa
•Made up of:
a)  A single thick layer of loose connective
tissue
b) Abundant blood vessels, lymphatics
and nerve plexuses
c) Some parts may contain mucous
glands
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	48. Muscularis externa
• Usually  consists of two layers of smooth muscle
fibers:
▪ Inner circular and outer longitudinal
• In some places, the circular layer is thickened to
form valves (sphincters)
• Myenteric nerve plexuses are distributed between
the two muscle layers
▪ With the submucosal nerve plexuses, they help
propel and mixing the food
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	49. Serosa/Adventitia
Made up of:
•  A thin layer of areolar/loose connective tissue
• Covered by a layer of simple squamous
epithelium called mesothelium
• Contains the lymphatic and blood vessels of
the GIT and fat tissue
• Begins in the lower 3-4 cm of the esophagus
and ends just before the rectum
• The pharynx, most of the esophagus, and the
rectum are surrounded by a fibrous connective
tissue layer - adventitia
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	50. THANK YOU!
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