I. Esophagus 
II. Esophageal Anatomy (10” long)

A. Histology

1. lumen epithelium:  stratified squamous transitioning to simple columnar in the stomach, mucus glands in submucosa

2. muscularis externa:  upper 1/3- skeletal, lower 1/3 smooth muscle, middle 1/3 mixed

a. upper end: voluntary motor control from the nucleus ambiguus

b. lower end:  dorsal motor nucleus of the vagus nerve controls the lower end

3. no serosa/peritoneum  (which is richly innervated) until it pierces the diaphragm ( no pain w/ irritation of the outer wall of the esophagus ( esophageal cancer can go undetected until to late

B. Structures:

1. diaphragm forms a “ scissor”  around the esophagus ( when ( intra-abdominal P ( closure of esophageal spincter ( inhibition of reflux; w/ exhalation ( scissors open, w/ inhalation ( scissors close

2. natural constrictions

a. level of cricoid cartilage

b. bifurcation of the trachea

c. esophageal hiatus

3. spincters

a. upper:  cricopharyngeus mm @ C5-6

b. lower (LES):  from diaphragm hiatus to the cardioesophageal jxn, not an anatomical structure, only fxnal

i. increase in LES tone

a. high protein diet ( ( gastrin

b. ACh ( NT of vagus nerve (all parasympathetic postganglionic nerves)

c. serotonin, PG F2, substance P, histamine, (-adrenergic drugs

d. high fat diet

III. Congenital Defects

A. Atresia

1. associated w/ tracheoesophageal fistula:  most common

2. polyhydramnios during gestation:  

3. VATER syndrome:  

a. vertebral bone defect disease

b. anal atresia

c. tracheoesophageal fistula

d. renal dysplasia:  will be covered later

B. Stenosis

1. rarely congenital

2. most commonly associated w/ scleroderma(1( affects GI tract and skin)

3. any inflammatory esophagitis

4. web (UES)/ring (LES):  not a true stenosis but a diaphragm with a hole in it

Dysphagia


Achalsia
Esophageal Constrictions
Hiatal Hernia

Description
constant state of constriction of the esophagus @ the LES


stenosis:  fibrous thickening of wall w/ atrophy of muscularis propria

 webs and rings:  protrusions of mucosa
protrusion of a portion of the cardia above the diaphragm

Etiology
-1( unknown cause

-infection of T. cruzi (Chagas Dz)

-DM
-1( acquired

-Plumber Vincent Syndrome (most common cause)

-stenosis results from severe injury
unknown

Sn/Sx
-substernal pain

-retention of food in the esophagus

-regurgitation of food

-possible aspiration pneumonia

-myocarditis,  

 megacolon/duodenum/esophagus/ureter
Plumber Vincent Syndrome:

-esophageal webs

-Fe deficiency anemia

-chronic gastritis:  loss of parietal cells (( pH

-glossitis, cheilosis
depends on amount of stomach

sliding:  mostly asymptomatic (90%)

-1( heartburn

rolling:  heartburn and regurgitation, problems lying down

Pathology
1. -destruction of postganlionic neruons in the myenteric plexus (1( inhibitory non-adrenergic/non-cholinergic neurons

2. aperistalsis

3. partial relaxation of LES w/ swallowing

4. ( resting tone of LES

-diabetes:  polyneruopathy ( demyelination of nerves (1( peripheral ( “stocking/glove” distribution)
-esophageal web @ level of cricoid

 composed of epithelium and submucosa

-rings @ level of lower esophagus
-esophageal ring

sliding hernia:  bell-shaped dilation of the cardia above the diaphragm

-most common

rolling hernia:  portion of cardia dissects upward parallel to esophagus

Onset
-young childhood



Progression
-( risk of squamous cell carcinoma (5%)
-( risk of esophageal cancer
-( risk of esophageal cancer

-rolling:  req. surgery


Varicies
Lacerations
Diverticula
Esophagitis

Description


retropharyngeal pouch
inflammation of the esophagus

Etiology
-portal HTN (see heart section)


-severe prolonged vomiting

-associated w/ alcoholism:

 Mallory-Weiss laceration
-disordered cricopharyngeal motor dysfunction (Zenker)

-lymphadenitis (traction)

-dyscoordination of peristalsis and LES relaxation (epiphrenic)
-assoc. w/ sliding hernias

-infections:  Candida (hyphae) and Herpes (punched out ulcers)

-chemicals:  lye, acids, drugs (morphine, valium

-radiation of the thorax

-misc:  uremia, smoking, alcohol, fatty foods, chocolate

Sn/Sx
hemorrhage
upper GI bleeding (5-10% of cases)
-chronic halitosis
-regurgitation w/o dysphagia

-masses in neck
-constitutional Sx of an infection
-heartburn

Pathology
see portal HTN
usually astride the LES and may also occur in the lesser curve of the stomach.
-Zenker’s:  next to cricoid cartilage, upper ES

-d/t ( P in esophagus

-histology:  lack muscularis externa ( weakness ( propensity for rupture
-abnormal esophageal peristalsis

-elevated pepsin/acid levels

-regurgitated bile

-relaxation of the LES ( stomach reflux (  hyperemia ( metaplasia 

-Barrett’s Esophagus: (complication of  chronic reflux ) near LES

metaplasia ( gastric/intestinal epithleium in esophagus ( development of gastric glands  which may secrete acid (neoplastic change of squamous to columnar epithelium) ( ulcerations, scarring

- common in smokers, drinkers

Onset


later in life
usually adults > 40

Progression
-high mortality (40%)
-less severe than varicies

-self-limiting
-aspiration penumonia
-scarring and constriction of the LES (esp. Barrett’s)

-serious risk of adenocarcinoma (>10% of Barrett’s):  you would expect squamous cell carcinoma in the esophagus!)

Tumors of the Esophagus

Benign
Malignant

-epithelial derived

some leiomyomas (smooth mm)
Squamous Cell Carcinoma
Adenocarcinoma

not common
-derived from mesenchyme
usually > 50

-M > F (4:/1: 100,000)

-blacks > whites
-cancer belt:  Caspian sea through northern Iran, China and India
-usually > 40

-M>F

-whites > blacks

-


predisposed:

-achlasia

-esophageal webs (Plummer-Vinent syndrome)

-alcohol, smoking, nitrosamines, poor diet, hot spicy food, betel nuts
-Barrett’s esophagitis


3 Forms:  occur throughout the GI tract

-polyploid, fungating masses: grow into lumen, dysphagia

-ulcerating:  flat or into mediastinum, bleeding

-diffuse infiltrating:  difficult to Dx, spreads laterally 



-dysphagia, achexia

-damage to recurrent laryngeal nervev( hoarseness

-develop tracheoesophageal fistula

-1/3 die from surgical removal

-poor prognosis
-poor prognosis (<30% 5 yr survival)

I. Stomach

II. Normal Anatomy

A. Fundus, Body (area A), Antrum (B)

B. Histology:  

1.
parietal:  HCl, IF
2.
chief:  pepsinogen

C. 3.
G-cell:  gastrin (antrum)

D. mucous barrier:  H. pylori can disrupt the mucous barrier
III. Congenital Defects

A. diaphragmatic hernia:  many abdominal organs may herniate, assoc. w/ insitus inversus

B. Pyloric stenosis:  (most common genetic abnormality)

III
Inflammatory Conditions


Gastritis


Acute
Chronic

Description
-acute superficial:  mottled red areas (hyperemia) d/t underlying inflammation

-acute erosive:  erosion of superficial epithelium

-acute hemorrhagic:
-acute stress ulcers:  derive from physical stress to the body- burn pt., brain surgery pt.
forms in order of progression:

-superficial:  type A, type B:   more correlated w/ alcohol and cigarettes

     flattening of rugae, disorganization of glands, inflammatory cells in lamina propria
-atrophic:  more mucosal thinning, deeper inflammatory cells, dilated atrophic glands,   

     intestinal metaplasia, lack of parietal cells
-gastric atrophy
hypertrophic:  hyperplasia of mucosal cells, parietal and chief cells, excess gastrin

   -Zollinger-Ellison syndrome:  gastrimoma from pancreatic islet cells, excess HCl     

     secretion, peptic ulcer usually in duodenum

chemical:  NSAIDS- 1( affects the greater curve of the stomach

Etiology
-unbuffered aspirin

-alcohol, smoking

-cancer chemotherapy, irradiation

-uremia

1. -infections:  Salmonella, Staph
2. -stress, shock
-type A (<10% of cases) fundus and body:  Ig to parietal cells, IF and H+, K+-ATPase

   -seen w/ other AI disorders:  Hashimoto’s, Addison’s -toxic:  alcohol, cigarettes

   -postsurgical, mechanical, radiation, misc granulomatous conditions
- type B:  H. pylori (GNR)-stronger assoc. than w/ acute gastritis

   - antrum (few parietal cells) ( G cells

   -most infected persons have associated gastritis  but are asymptomatic

   -binding is enhanced by urease + (buffers gastric acid) and epithelial cells w/ blood group 

    O antigen

-type AB:  body, fundus and antrum- not as common in US (lack of fruit and veggies in diet)

Sn/Sx
bleeding, epigastric pain, N/V
-PA 

Pathology
-( acid secretion/( HCO3- secretion

-(mucosal blood flow

-H. pylori ???

3.  (multiple, small areas of neutrophilic infiltration ( erosion of superficial epithelium or inflammation, extrusion of purulent fibrin exudate
4. epithelial injury ( 

5. proliferative response:  may resemble dysplasia

6. intestinal metaplasia:  replacement of mucosa by columnar absorptive and goblet cell

7. atrophy:  loss of rugae, loss of gastric glands and parietal cells ( pernicious anemia, intestinal metaplasia and dysplasia 

8. hyperplasia:  G cells d/t hypo/achlorhydria

9. dysplasia ( carcinoma

Progression

-loss of parietal cells and IF ( PA

-predisposition for peptic ulcers, gastric cancer


Peptic Ulcers

stomach, duodenum, Barrett’s esophagitis, Meckel’s diverticulum


Gastric
Duodenal

Onset
>middle age

6-14% M, 2-6% F

( after menopause

USA:  adult male has 1/10 chance before 65

10-20% of pt. w/ gastric form also have duodenal form
alcoholic cirrhosis

chronic renal failure

COPD

hyperparathyroidism

Description



Etiology



Sn/Sx
-pain 30 min after a meal

-pain w/ eating

-perforation pain refers to back, LUQ
-pain 90 min –3 hr after a meal 

-relieved by eating food ( pyloric sphincter closes

-perforation pain refers to RUQ

Pathology
gastric acid is required ( imbalance between acid secretion and mucous barrier 

-solitary round, oval w/ an abrupt sharp edge

-50% < 2cm in diameter


-1( at the lesser curvature in the antrum area (80%)

     -low to normal levels of gastric acid ( defective mucous barrier ( 

     breakdown of mucous barrier in stomach ( gastritis

     -bile reflux theory:  dysfunctional pyloric sphincter ( reflux of bile 

     acids ( damage of mucous barrier

   -cigarretes ( bile reflux as well as aspirin, corticosteroids
parietal cells more sensitive to gastrin ( increased acid from increased parietal cells ( ( rate of gastric emptying ( exposure of duodenum to excess acid and pepsin/ deficiency of bicarbonate

Progression
-malignant transformation

-bleeding

-perforation

-obstruction

-acute pancreatitis
-cancer generally does not arise

-bleeding

-perforation

-obstruction

-acute pancreatitis

Benign
-lipoma, fibroma, heamangioma, polyps

-pancreatic rest cells
uncommon

Malignant: Carcinoma

90% of all stomach cancers
Tumor Morphology
Metastasis


Early
limited to mucosa and submucosa
none (not carcinoma insitu)
10-30% of cases

Fungating
large mass in the lumen
-peritoneal cavity

-liver, lung, bone

-ovary:  Krukenberg tumor
30% of cases

Polyploid
large sessile polyps

30% of cases

Ulcerated
very deep, large  ulcer to the muscularis, heaped up margins and shaggy base, lots of mucous produced

10% of cases

Diffuse Infiltrating
no mass in lumen, no ulcer, leathery inelastic consitency,  appear like adipose cells that cover the lumen, rugae are gone, appears like a leather bag



Lymphoma

-mandible:  Burkitts

-Peyers patches

-CNS:  AIDS


APUDoma 

carcinoid 




Sarcoma 

rare 




