70. Gastric ulcer, duodenal ulcer – pathophysiology

Etiology
- multifactorial, not fully understood
- dysbalance between protective mechanisms and aggressive factors towards gastric wall
● protective factors
- mucin
- prostaglandins E2 - inhibit secretion of HCl, induce vasodilation of submucosal vessels - incrreases elimination of H+, oxygen supply, cytoprotective effect via increased secretion of mucin 
- inhibitors of PG E2 (non-steroid antiinflammatory drugs inhibit cyclooxygenase; glucocorticoids - block phospholipase A2) can activate ulcer formation 
●agressive factors - intrinsic
- genetic predisposition - familial, more frequently blood group 0
- stress - frequent psychosomatic disease (glucocorticoids increase acidity of the gastric fluid, vasoconstriction in splanchnic area - decreased production of mucin, parasympathetic activity increases production of HCl, increased production of gastrin)
- Helicobacter pylori - in 95% of patients with duodenal ulcer, but also in asymptomatic people, eradication of Helicobacter (combination of ATB) helps in many cases
- chronic venostasis in right heart failure (with simultaneous high acidity)
- increased HCl production - gastrin (gastrinoma - Zollinger-Ellison sy), acetylcholine (M1 receptors), histamine (H2 receptors)
● aggressive factors - extrinsic
- nutrition (caffeine, large portions of meat, alcohol, sugar, spicy meals) - worsen protective layer of mucin 
- smoking - causes vasoconstriction, decreases production of mucin
- non-steroid anti-inflammatory drugs - inhibit formation of PG E2 and decrease protective mucin layer

Acute stress ulcers
- both gastric and duodenal
- quick formation (in several hours)
- spontaneous recovery after elimination of the stress factors
- tendency to perforation
- main role - disorder of microcirculation - in shock, burns, trauma, surgery

Peptic ulcers = ulcer disease
- chronic disorder, relapses
- slow development
- seasonal appearance - spring, autumn
- mainly around 35 years of age
- typical dysbalance between protective mechanisms and acidity
- dominant pain related to meals
- different symptomatology in gastric and duodenal ulcers, rarely are both combined

Gastric ulcers
- less frequent (4-5 times compared to duodenal)
- not distinct sex differences
- danger of tumorous process
- multiple ulcers mainly in gastrinoma, glucocorticoids and increased HCl secretion
Symptoms: pain usually immediately after meal, periodic character of relapses, dyspepsia, loss of body weight, massive bleedings - hematemesis or melena (dark stool)

Duodenal ulcers
- more frequent
- benign (never cause tumorous process)
- dominant etiological factor - stress, frequently also decreased production of pancreatic fluid (decreased neutralization of acidity in duodenum)
Symptoms: pain in fasting or 2 or more hours after meal, in night, meal (mainly milk) decrease pain, tendency to increase of body weight (frequent eating), small chronic bleeding - occult (= hidden, not evident, detectable via chemical tests of feces) leading to anemia

Complications of ulcers
- bleeding
- perforation - causes peritonitis
- penetration - into some close organs - colon transversum, pancreas, liver, gallbladder 
- ulcerative deformity - pylorostenosis
- gastric adenocarcinoma in 10% of patients

Principles of therapy
- change of nutritional habits - regular nutrition, avoid coffee, smoking, alcohol, 
- antacids
- inhibitors of the proton pump H+/K+ ATPase (omeprazole)
- antagonists of M1 and H2 receptors
- surgical treatment - vagotomy (decreases acidity - can cause diarrhea due to the reduced ability of the stomach to kill ingested bacteria), relapses in case that hyperacidity is not the only etiological factor
- gastric resections - Billroth I, II, III (partial and total gastrectomy) 



