GI tract: Stomach
Congenital diseases
Pyloric stenosis
-

Epidemiology
o Commonest in premature, first born males
Pathophysiology:
o Hypertrophy of the gastric pyloric region
 Note that it is easy to confuse the idea of “region” with the pyloric
sphincter. While the sphincter is involved, there is a much larger area of
gastric involvement.
o Unknown etiology

-

Presentation:
o Symptoms:
 Forceful vomiting starting after 4 weeks of age
• The vomiting is often referred to as “projectile” due to the rapid
stream of vomitus seen
• The vomit is non-bilious as the obstruction is above the ampulla of
Vater.
Vomiting in the newborn
Vomiting is the forceful ejection of gastric contents by the reflex of
reverse peristalsis coordinated with relaxation of the lower esophageal
sphincter. Regurgitation is the passive upwelling of food as would
occur from, for example, the esophagus.
-

Tracheoesophageal fistula: regurgitation on first feed
Pyloric stenosis: non-bilious vomiting after 4 weeks
Duodenal atresia/ annular pancreas: bilious vomiting after 1-2 days

o P/E: The area of hypertrophy can be palpable, described as “olive-like”.

-

o Testing: ultrasound (see image, above)
Natural history:
o Prognosis: without surgical correction, the obstruction leads to undernutrition
and the vomiting leads to dehydration and hypochloremic metabolic acidosis.
o Treatment: myotomy
Myotomy versus myomectomy
Myotomy means to cut into or splitting of the hypertrophic
muscle. This is different from myomectomy which would be a
resection of the abnormal area.

Acute diseases
Acute hemorrhagic erosive gastropathy
Gastritis
There is no agreed upon classification of gastritis. Two approaches are:
A. Gastritis versus gastropathy
a. Gastritis is typically associated with infection, especially H. pylori, or immunemediated pathology such as pernicious anemia.
b. Gastropathy is injury to the mucosa without an inflammatory response. This
includes toxins and ischemia.
B. Acute versus chronic
a. Acute refers to a short time frame of hours to days and a neutrophilic
inflammation.
b. Chronic refers to a longer time frame of months to years and a mononuclear
inflammatory response of lymphocytes and macrophages.
-

Pathophysiology:
o Hemorrhagic and erosive damage to the gastric mucosa follows shortly after
direct toxic injury or severe vasoconstriction of the celiac axis. Curling ulcers
from CNS pathology are usually included in this group.
o Commonest toxins include:
 Alcohol: ethanol is directly toxic to the mucosa when present in >10%
concentration.

NSAIDs: inhibition of the COX enzyme with ↓ production of
prostaglandin E2. PGE2 stimulates multiple protective effects in the
stomach: ↑ secretion of basic pH mucus, ↑ HCO3- secretion and ↑ blood
flow from vasodilation which clears absorbed protons.
 Iron pills
 Chemotherapy
o Ischemia: intense vasoconstriction of splanchnic arteries by α-adrenergic
stimulation can cause ischemic necrosis. The ulcers have historically been called
Curling ulcers. Causes include hypotension, cocaine, and sepsis.
o Cushing ulcers: head injury can cause direct stimulation of the vagus nerve
ganglion, leading to ↑ acid production.


-

-

Presentation:
o Symptoms: abdominal pain, nausea & vomiting
o P/E: non-contributory
o Testing: endoscopy
Natural history:
o Prognosis: depends on the underlying etiology, blood loss is usually self-limited
o Complications: blood loss
o Treatment: supportive, including acid suppression

Peptic ulcer disease (PUD)
-

Peptic ulcer disease refers to ulcers in the stomach and/or duodenum.
Ulcer versus erosion
This is a significant clinical difference between an erosion and an ulcer. An
erosion only involves the mucosa (i.e. the epithelium to the level of the
muscularis mucosa). As epithelial cells of the gut are replaced every 2-4 days, an
erosion is completely healed within one week after the insult stops. By
comparison, an ulcer must undergo repair. This requires ground substance such
as fibronectin, stimulation of fibroblasts for collagen and growth of
neovasculature with VEGF. This may take weeks.

-

Pathophysiology
o Pathology: an ulcer is a defect in the mucosa that extends through the muscularis
mucosa. It can extend through the entire wall, resulting in perforation.
o Etiology is due to:
• H. pylori
o Bacterial production of urease creates an alkaline pH in the stomach,
increasing gastrin production with increased gastric acid production.
• NSAID use

•

o COX inhibitors decrease production of prostaglandins PGE2 and PGI2. These
PGs stimulate the gastric acid defense mechanisms of ↑HCO3- production,
↑mucus production and ↑mucosal blood flow.
Rare causes include gastrinoma
o Gastrin stimulates the enterochromaffin-like cells which produce histamine
which ↑acid production by the parietal cell.

o Association with gastrinomas
• Presentation:
o Zollinger-Ellison syndrome: peptic ulcer disease/abdominal pain,
esophageal reflux, diarrhea
o Compared to typical PUD, the ulcers of gastrinoma are:
i. Multiple
ii. Extend to the jejunum
iii. Are refractory to treatment
• Pathophysiology:
o 40% are associated with MEN I syndrome (3 P’s: parathyroid, pituitary,
pancreas)
o Most gastrinomas are found in the duodenum, not the pancreas.
o Tend to have an aggressive behavior
o Acid production is due to stimulation of the parietal cell. Gastrin causes
hyperplasia of parietal cells with visible thickening of the gastric mucosal
folds (i.e. hypertrophic gastropathy, see below)

•

Diagnosis:
o Hypergastrinemia with a gastric pH <2 (very low pH helps to rule out a
physiologic gastrin response)
 Gastrin level does not rise with secretin stimulation
o Imaging for tumor mass (endoscopy, CT scan)

 70% of tumors are found in the duodenum.
Treatment:
o Surgical excision.
Presentation of PUD:
o Symptoms:
• Epigastric pain
o Gastric ulcers typically hurt with eating
o Duodenal ulcers hurt 2-4 hours after eating
o Signs: physical examination is non-contributory
o Testing:
• Ulceration: : endoscopic visualization
• H. pylori infection:
o Urease breath test
o Stool antigens
o Serology
o Direct visualization on biopsy
•

-

H. pylori with chronic gastritis
-

Natural history
o Treatment:
• H. pylori (triple therapy)
o Clarithromycin: acid-resistant erythromycin (ribosome 50s inhibiter)
o Amoxicillin: (penicillin binding protein- transpeptidase inhibiter)

Acid production
o PPIs
o Complications:
• Massive bleeding
o Penetration into an arteriole of the wall. With perforation, erosion of a
major artery is possible
•

•

•

Perforation
o Presents with a sudden onset of diffuse pain, followed over hours with
abdominal wall rigidity. Severity of peritonitis depends on the volume of
acidotic gastric contents spilled onto the peritoneum.
o Air under the diaphragm can give referred right shoulder pain.
Gastric carcinoma
o A majority of symptomatic gastric carcinomas present with symptoms of
ulceration (hematemesis, iron deficiency and abdominal pain).
o Ulceration occurs in carcinomas because the defective stroma formation in
actively proliferating malignancies leads the tumor mass outgrowing its
blood supply. This leads to ischemia, with tissue breakdown and ulceration.

Chronic diseases
Hypertrophic gastropathy
-

This is a non-specific term to describe any condition with large gastric folds.
It has several causes including
o Infiltrates: usually chronic gastritis
o Gastric carcinoma: diffuse invasion by malignant cells

-

o Zollinger-Ellison syndrome: gastrin from the gastrinoma stimulates acid production but
also induces hyperplasia of the parietal cell.
o Menetrier disease: a rare disorder in which parietal cells overproduce TGF-α, which
stimulates the superficial epithelial cells. Of unknown cause. There is loss of protein
from the mucosa, called protein-losing enteropathy, and resulting in edema, but this is
a non-specific finding.
Chronic gastritis
Introduction:
o The term chronic gastritis is a term used to describe a pathologic process in which the
mucosa shows a mononuclear inflammatory infiltrate (i.e. lymphocytes and
macrophages). The 2 most important causes are:
• Chronic H. pylori infection
• Pernicious anemia: this specifically refers to the state of Vitamin B12 deficiency
that occurs with autoimmune destruction of the parietal cell. Pathologically this
disease process is better called atrophic gastritis with intestinal metaplasia, in
which PA is a long term complication.
Intestinal metaplasia
Intestinal metaplasia is defined as the replacement of the surface, foveolar,
and glandular epithelium of the gastric mucosa by an intestinal epithelium. The
metaplasia is easily recognized by the presence of goblet cells.

-

Chronic H. pylori infection
Pathophysiology:
o It is not known what proportion of acute H. pylori infections spontaneously clear.
Lymphoid infiltrates start to appear one week after infection and typically take as much
as one year to clear if there is resolution of the infection
o H. pylori preferentially infects the gastric antrum. With loss of parietal cells and
progressive atrophy, the infection shifts to the gastric body mucosa. This latter then
undergoes progressive atrophy.
• Duodenal ulceration is commoner in early infection, while there are still parietal
cells that can produce acid.

-

• Iron deficiency anemia is commoner in later infection due to decreased iron
absorption in the duodenum with loss of acid production with atrophy. Iron is
better absorbed in the ferric state (Fe+3), found with acidic pH.
• Gastric neoplasia (MALToma and adenocarcinoma) is more common in late disease.
The adenocarcinomas arise in atrophy with metaplasia.
Pernicious anemia (aka Autoimmune atrophic gastritis with metaplasia)
o Pathophysiology:
• Autoimmune cell-mediated (i.e. Type IV hypersensitivity) destruction of the parietal
cells leads to gastric atrophy and intestinal metaplasia.
• With destruction of the parietal cells, there is decreased acid and intrinsic factor
production. This affects Vitamin B12 absorption by decreasing its release from
meat and loss of the production of intrinsic factor, needed for absorption.

• Pernicious anemia refers to progression of the gastric atrophy to the macrocytic
anemia due to malabsorption of Vitamin B12.
o Iron deficiency anemia due to decreased iron absorption from lack of acid
precedes Vitamin B12 deficiency by years.
• Neoplasms include both adenocarcinomas and neuroendocrine tumors (i.e.
carcinoid tumors).
o Neoplasia is a complication of all metaplasias.
o Presentation:
• Symptoms:
o Fatigue from anemia: iron deficiency anemia occurs before Vit B12
deficiency anemia
o Neurologic symptoms: CNS, spinal cord (subacute combined degeneration)
and PNS.
• P/E: (+) Romberg sign (loss of dorsal columns)
• Testing:
o CBC: pancytopenia
o PBS: macrocytosis, hyperlobated neutrophils (> 5 lobes)
o Serum: ↓serum Vitamin B12, ↑ MMA, ↑ serum gastrin
o Serum: Autoantibodies to intrinsic factor and parietal cells
o Endoscopy: chronic gastritis with atrophy and intestinal metaplasia
o Natural history:
• Prognosis: progression to death without treatment
• Complications:
o Iron deficiency anemia
o Neoplasia
• Treatment:
o Parenteral Vitamin B12
o Screening endoscopy of gastric neoplasia

Tumors of the stomach
Fundic gland polyps
-

These are the most common polyps found on gastroscopy
They are typically due to prolonged use of PPIs such as
omeprazole.
o These drugs block acid production, leading to ↑gastrin
production, oxyntic cell (i.e. parietal cell) hyperplasia
to the point of mass formation.
Gastrointestinal stromal tumor (GIST)

-

-

Most common connective tissue (i.e. mesenchymal) neoplasm
of the GI tract
Arises in the interstitial cell of Cajal. These cells are the
pacemaker cells responsible for peristalsis.
These usually have a mutation in the c-Kit receptor tyrosine
kinase (RTK)

GISTs are sarcomas with a wide range of behaviors, usually good.
Imatinib is an inhibitor of c-Kit (unrelated to its action to BCR-ABL fusion protein in CML)

Gastric adenocarcinoma
-

Epidemiology:

-

o Decreasing in incidence in the US. This is thought to be due to decreased smoke and
preservatives with refrigeration and treatment of H.pylori.
o Geographic association with Japan. Japanese children who move to the US lose their
risk of gastric cancer. Cancer thought to be due to nitrates found in smoked meats.
o Highly associated with H. pylori infection rates in a population.
Pathophysiology
o Highly associated with H. pylori infection and diet. More common in developing
nations.
o About 5% arise in hereditary disease, the most important being hereditary diffuse
gastric cancer, which is associated with lobular carcinoma of breast and loss of Ecadherin (see below).
o The typical progression of gastric cancer:
• H.pylori infection > atrophic gastritis > intestinal metaplasia > dysplasia > invasion
> metastasis

o Pathology of gastric carcinoma:
• Intestinal type:
o This is the commonest histology (85%) and usually develops from the
intestinal metaplasia of H. pylori. The neoplasm presents as a mucosal mass.
The mass is prone to necrosis with symptoms from ulceration, pain and
hematemesis, or fatigue from the anemia of iron deficiency.
• Diffuse type:
o Not associated with H. pylori. Hereditary diffuse gastric cancer is familial and
also a risk for lobular carcinoma of breast.

-

-

o Associated with a loss of E-cadherin, a key protein of the desmosome. The
malignant cells lose cell-cell attachments and therefore
infiltrate as individual cells.
o There is no mucosal mass, rather the malignant cells invade
diffusely through the stomach wall. The resulting stiff,
thickened stomach is called linitis plastica.
o The individual cells have a characteristic “signet-cell” morphology.

Presentation:
o Symptoms:
• Weight loss and persistent abdominal pain
• Metastasis:
o Ovary: Krukenberg tumor
o Periumbilical skin: Sister Mary Joseph nodule
o Peritoneal: rectal shelf
o Left supraclavicular mass: Virchow lymph node
o Paraneoplastic syndrome: Leser-Trèlat sign (multiple seborrheic keratosis)
• P/E: usually non-contributory except for metastatic masses
• Testing: endoscopy with biopsy
Natural history
o Prognosis: depends upon stage, with stage 4 disease (i.e. systemic metastasis) having a
median survival of 27 months. A recent change in practice has been the use of
neoadjuvant therapy (i.e. given before surgery), which shrinks the neoplasm, making
surgical resection possible.
o Treatment: surgical resection provides the only long term survival.
Primary gastric lymphoma

-

While lymphomas are uncommon neoplasms in the GI tract, most occur in the stomach.
o The commonest 1° lymphoma is the diffuse larger B-cell lymphoma (DLBCL), similar to
other organs.
o B-cell marginal zone lymphoma
• These arise in mucosal-associated lymphoid tissue and are often called MALTomas
• They are associated with chronic H. pylori infections and chronic gastritis
• H. pylori secretes CAG-A, a product that modulates the immune response to
infection through NFƘB, the central regulator of inflammation.
• The lymphoma has an indolent course. 50% of cases respond to antibiotic
treatment.

