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LEARNING OBJECTIVES

• Definition and epidemiology
• Etiopathogenesis 
• Clinical features
• Complications
• Management
• Algorithm for the management 

of undiagnosed PUD 
• Case scenario
• Summary
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DEFINITION AND EPIDEMIOLOGY

• Ulcers are defined as breaks in the mucosal surface ≥5 mm in size.

• An erosion is a break less than 5 mm.

• A peptic ulcer is defined as disruption of the mucosal integrity of the
stomach and/or duodenum leading to a local defect or excavation due to
active inflammation.

• Prevalence=8.4% in US

• Decreasing with time
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HISTOLOGY OF STOMACH

The gastric epithelial lining consists of
rugae that contain microscopic gastric
pits, each branching into four or five
gastric glands.
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HISTOLOGY OF STOMACH

75% of gastric glands are found
within the oxyntic mucosa and
contain mucous neck, parietal, chief,
endocrine, enterochromaffin, and
enterochromaffin-like (ECL) cells
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HISTOLOGY OF STOMACH

The parietal cell, also known as the
oxyntic cell, is usually found in the
neck or isthmus or in the oxyntic
gland. It is responsible for secretion
of acid, intrinsic factor and IL-11.
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MUCOSAL DEFENSE
MECHANISM

• Three level barrier –

– Pre-epithelial (mucus-bicarbonate-
phospholipid layer)

– Epithelial (Surface epithelial cells and 
intercellular tight junctions)

– Subepithelial (microvascular system 
within the gastric submucosal layer)

• Prostaglandins & nitric oxide play a central 
role in gastric epithelial defence/ repair.

9



Ulcer develops when
- Protective factors↓
- Damaging factors ↑

PATHOGENESIS
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ETIOLOGY
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Disorders/ factors with strong
association to PUD :

• Advanced age
• Chronic pulmonary disease
• Chronic renal failure
• Cirrhosis
• Nephrolithiasis
• α1 antitrypsin deficiency
• Systemic mastocytosis

Disorders/ factors with possible
association to PUD :

• Hyperparathyroidism
• Coronary artery disease
• Polycythemia vera
• Chronic pancreatitis
• Former alcohol use
• Obesity
• African- American race
• Three or more doctor visits in a year

ASSOCIATIONS WITH PUD
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• In developing parts of the world, 80% of the population may be infected by
the age of 20.

• H. pylori infection is virtually always associated with a chronic active
gastritis.

• Only 10–15% of infected individuals develop frank peptic ulceration.
• H. pylori is present in only 30–60% of individuals with GUs and 50–70% of

patients with DUs.
• Result of H. pylori infection –
 Gastritis
 Peptic Ulcer Disease
 Gastric MALT lymphoma
 Gastric cancer

HELICOBACTER PYLORI
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• Aspirin is increasingly used on regular basis for the prevention of
cardiovascular events.

• NSAIDs users who also take aspirin are at an especially high risk for
complications.

• NSAIDs damage the gastric and duodenal mucosa by suppression of
prostaglandin synthesis.

• Hp infection increases the risk of PUD in patients receiving low- dose aspirin.
• Even 75 mg/d of aspirin may lead to serious GI ulceration; thus, no dose of

NSAID is completely safe. In fact, the incidence of mucosal injury (ulcers and
erosions) in patients taking low-dose aspirin (75–325 mg) has been estimated
to range from 8% - 60%.

NSAID INDUCED 
PEPTIC ULCER
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• History:
– Abdominal pain is common to many GI disorders, including DU or GU, therefore it has a poor

predictive value for the presence of either DU or GU.

– Two-thirds of patients with PUD do not have abdominal pain, and up to 87% of patients with
NSAID-induced mucosal disease can present with a complication (bleeding, perforation, and
obstruction) without antecedent symptoms.

– Epigastric pain described as a burning or gnawing discomfort.

– The typical pain pattern in DU occurs 90 min to 3 h after a meal and is frequently relieved by
antacids or food.

– Pain pattern in GU patients may be different from that in DU patients, where discomfort may 
actually be precipitated by food.

– Pain that awakes the patient from sleep (between midnight and 3 a.m.) is the most 
discriminating symptom, with two thirds of DU patients describing this complaint. 

– Elderly patients are less likely to have abdominal pain as a manifestation of PUD and may instead 
present with a complication such as ulcer bleeding or perforation.

– Nausea and weight loss occur more commonly in Gastric Ulcer patients.

CLINICAL FEATURES
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• Ulcer complication is predicted by –
– Variation in the intensity or distribution of the abdominal pain
– onset of associated symptoms such as nausea and/or vomiting

• Penetrating Ulcer:
– Dyspepsia that becomes constant
– no longer relieved by food or antacids
– radiates to the back

• Perforation:
– Sudden onset of severe, generalized abdominal pain
– gastric outlet obstruction –
– Pain worsening with meals
– Early satiety
– Nausea
– vomiting of undigested food

• Bleeding:
– Tarry stools or coffee-ground emesis
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PHYSICAL EXAMINATION

• Epigastric tenderness.

• Tachycardia and orthostasis suggest active GI blood loss.

• Severely tender, board-like abdomen suggests a perforation.

• Presence of a succussion splash indicates retained fluid in the 
stomach, suggesting gastric outlet obstruction.
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1. Gastrointestinal bleeding
2. Perforation
3. Gastric outlet obstruction

PEPTIC ULCER RELATED 
COMPLICATIONS
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• Gastrointestinal Bleeding
– Most common complication observed in PUD
– Bleeding and complications of ulcer disease occur more often in individuals >60

years of age
– Greater than 50% of patients with ulcer-related hemorrhage bleed without any

preceding warning signs or symptoms.

• Perforation
– estimated 30-day mortality of >20%
– Acute abdominal pain, tachycardia, and abdominal rigidity compose the classic

triad associated with this complication.
– Penetration is a form of perforation in which the ulcer bed tunnels into an adjacent

organ.
– DUs tend to penetrate posteriorly into the pancreas, leading to pancreatitis, whereas

GUs tend to penetrate into the left hepatic lobe.
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• Gastric outlet obstruction
– Least common ulcer-related complication
– Relative obstruction - secondary to ulcer related inflammation and edema in the

peripyloric and duodenal region
– Fixed, mechanical obstruction - secondary to scar formation in the peripyloric

areas. This requires endoscopic (balloon dilation with or without placement of a
biodegradable stent) or surgical intervention with a stricturoplasty or
gastrojejunostomy.

– Signs and symptoms
• New onset of early satiety
• Nausea
• Vomiting
• Increase of postprandial abdominal pain
• Weight loss
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Endoscopy:
• Most sensitive and specific approach

for examining the upper GI tract
• Advantages:

– Direct visualization of the mucosa
– Photographic documentation of a

mucosal defect
– Facilitates tissue biopsy to rule out

malignancy (GU) or H. pylori
– Helpful in identifying lesions too small

to detect by radiographic examination
– To determine if an ulcer is a source of

blood loss

DIAGNOSTIC EVALUATION
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• Barium studies:
– Barium studies of the proximal GI tract are rarely used as a first test for

documenting an ulcer.
– The sensitivity of older single-contrast barium meals for detecting a DU is

as high as 80%, with a double-contrast study providing detection rates as
high as 90%.

– A benign GU also appears as a discrete crater with radiating mucosal folds
originating from the ulcer margin

– Ulcers >3 cm in size or those associated with a mass are more often
malignant.
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METHODS FOR DIAGNOSIS 
OF H.PYLORI
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• Goals of therapy:
– Acid suppression
– Eradication of H.pylori
– Therapy/ prevention of NSAID induced disease

MANAGEMENT OF 
PEPTIC ULCER
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• Most potent acid inhibitory agents available. 

• Inhibition of H+K+-ATPase (proton pump).
• PPIs are most effective if they are administered immediately before meals.
• Agents :

– Omeprazole
– Esomeprazole
– Lansoprazole
– Rabeprazole
– Pantoprazole
– Dexlansoprazole

PROTON PUMP 
INHIBITORS (PPIS)
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• Side effects :
– Higher incidence of community-acquired pneumonia
– Community- and hospital-acquired Clostridium difficile– associated disease
– Risk of spontaneous bacterial peritonitis in cirrhotics
– Diarrhea
– Collagenous colitis particularly with lansoprazole
– Development of hip fractures in older women
– Development of iron, vitamin B12 and magnesium deficiency
– Negative effect on the antiplatlet effect of clopidogrel
– Acute interstitial nephritis
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• Role: Used where PPI cannot be used.
• Agents: 

– Cimetidine
– Ranitidine
– Famotidine
– Nizatidine

• Side effects: 
– Antiandrogenic side effects resulting in reversible gynecomastia and impotence ( Cimetidine)
– Inhibit cytochrome P450 (Cimetidine)
– Elevated levels of serum aminotransferases, creatinine, and serum prolactin ( rare, seen with 

cimetidine)

H2 RECEPTOR 
ANTAGONISTS
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• Role : They are now rarely, if ever, used as the primary therapeutic agent.
But they are often used by patients for symptomatic relief of dyspepsia.

• Agents :
– Aluminum hydroxide
– Magnesium hydroxide
– Calcium carbonate
– Sodium bicarbonate

• Side effects –
– Constipation (Aluminum hydroxide)
– Loose stools (Magnesium hydroxide)
– Milk-alkali syndrome (Calcium carbonate)
– Alkalosis (Sodium bicarbonate)

ANTACIDS 
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• Documented Peptic Ulcer Disease.

• Hp test positive in areas of moderate- to- high Hp prevalence

• Hp test positive in individuals aged <60 years with uninvestigated
dyspepsia

• First-degree relatives of family members with gastric cancer

• Patients with previous gastric neoplasm treated by endoscopic or
subtotal resection

• Individuals with a risk of gastritis (severe pangastritis or body-
predominant gastritis) or severe atrophy

• Patients with gastric acid inhibition for >1 year

• Individuals with strong environmental risk factors for gastric cancer
(heavy smoking; high exposure to dust, coal, quartz, or cement;
and/or work in quarries)

• Patients with unexplained iron deficiency anemia

• Idiopathic thrombocytopenic purpura

INDICATIONS OF 
THERAPY OF H.PYLORI
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• Risk stratification done by
– Rockall scoring system
– Glasgow Blatchford score (GBS) (Preferred)

MANAGEMENT OF 
BLEEDING
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ABBCDE

SEVERITY ASSESSMENT: 
ROCKALL SCORING SYSTEM 

FOR UPPER GI BLEEDING
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SEVERITY ASSESSMENT: 
ROCKALL SCORING SYSTEM 

FOR UPPER GI BLEEDING

39





FORREST AND FINLAYSON’S ENDOSCOPIC 
CLASSIFICATION OF ULCERS







• Specific operations for duodenal ulcers:
– vagotomy and drainage (by pyloroplasty, gastroduodenostomy, or 

gastrojejunostomy),
– highly selective vagotomy (which does not require a drainage procedure)
– vagotomy with antrectomy (Billroth I and Billroth II)

• Specific Operations for Gastric Ulcers:
– Antrectomy (including the ulcer) with a Billroth I anastomosis is the 

treatment of choice for an antral ulcer
– Subtotal gastrectomy with a Roux-en-Y esophagogastrojejunostomy

(Csendes’ procedure)
– Antrectomy
– Intraoperative ulcer biopsy, and vagotomy (Kelling-Madlener procedure)

SURGICAL THERAPY IN PUD
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ALGORITHM FOR THE MANAGEMENT 
OF UNDIAGNOSED PUD
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1. A 45 years old male without any comorbid illness, with history of daily
alcohol intake for 15 years presented with vomiting of red coloured blood
for 1 day. He takes on and off painkiller for headache. Examination
showed feeble pulse, rate 110/minute, BP 100/60 mmHg and mild pallor.
Abdominal examination was normal.

• What is the most probable diagnosis in this case?
A. Esophageal varices
B. Duodenal ulcer
C. Mallory Weis tear
D. Acute upper GI bleed

CASE SCENARIO
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• A 45 years old male without any comorbid illness, with history of daily
alcohol intake for 15 years presented with vomiting of red coloured blood
for 1 day. He takes on and off painkiller for headache. Examination
showed feeble pulse, rate 110/minute, BP 100/60 mmHg and mild pallor.
Abdominal examination was normal.

• What is the most useful investigation in this case?
A. Endoscopy
B. Ultrasound
C. CT abdomen
D. Barium meal

INVESTIGATION 
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• A 45 years old male without any comorbid illness, with history of daily alcohol
intake for 15 years presented with vomiting of red coloured blood for 1 day.
Examination showed feeble pulse, rate 110/minute, BP 100/60 mmHg and mild
pallor. Abdominal examination was normal. Upper GI endoscopy shows large ulcer
at antrum of stomach with overlying dark red adherent blood clot. Rapid urease test
was positive for H. pylori.

• What should be the next step?
A. Oral PPI and send home
B. Admission in emergency for monitoring and further investigation
C. PRBC transfusion
D. Refer to higher centre

TREATMENT 
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SUPPORTIVE AND 
SPECIFIC TREATMENT

• A 45 years old male without any comorbid illness, with history of daily alcohol intake for 15
years presented with vomiting of red coloured blood for 1 day. Examination showed feeble
pulse, rate 110/minute, BP 100/60 mmHg and mild pallor. Abdominal examination was
normal. Upper GI endoscopy shows large ulcer at antrum of stomach with overlying dark red
adherent blood clot. Rapid urease test was positive for H. pylori. Patient was admitted in
emergency. Vitals remained normal except tachycardia. Intravenous fluid was started.

• What should be the next best management step?

A. IV PPI infusion with endoscopic therapy

B. IV PPI infusion only with no endoscopic therapy

C. Vasoactive drugs plus band ligation

D. Anti H. pylori therapy
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SUMMARY 
• Peptic ulcer disease is a syndrome of clinical scenario caused by

ulceration in stomach and duodenum

• Its prevalence is decreasing due to better understanding of pathogenesis,
early diagnosis and treatment

• NSAIDs and H. pylori are two main culprits

• Early diagnosis can be made by history and endoscopy

• Treatment involves symptomatic treatment, acid suppression, H pylori
eradication and managing complications
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Thank You
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