Stomach and Duodenum
Anatomy and Physiology

Embryology

· Outpouching of the foregut at the 5th week of gestation

· The greater curvature grows out of proportion wrt the lesser curvature and the stomach rotates during the 7th week (left side becomes anterior)

Anatomy

· Divided into: 

· Cardia (immediately below GEJ)

· Fundus (superior to horizontal line drawn across GEJ)

· Body (from fundus to incisura)

· Antrum (starts at line from incisura to ¼ of the distance from pylorus to esophagus along greater curvature)

Vasculature

· Arterial Supply

· Very rich

· Stomach can survive with any ONE of the 4 main arteries

· Normally most blood is via celiac trunk (lt gastric artery)

· Veinous Drainage

· Mirrors arterial supply

· Left gastric vein = coronary vein

· Lymphatic Drainage

· Parallels veinous return

· Proximal lesser curvature ( superior gastric nodes around left gastric artery

· Distal lesser curvature ( suprapyloric nodes

· Proximal greater curvature ( pancreaticosplenic nodes

· Distal greater curvature ( subpyloric and omental nodes

· Secondary drainage goes to celiac nodes

· The problem is that the rich lymphatic drainage network allows diseases to spread to any lymph node group
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Nervous Supply

· Parasympathetic innervation (the Vagus nerves):

· Lt and Rt vagus nerves form a periesophageal plexus between the carina and the diaphragm

· The two trunks coalesce before traversing the hiatus

· Lt trunk 

· right against esophagus

· becomes anterior

· supplies the liver and biliary tree

· Rt trunk 

· Not tight to esophagus can be mid way between the esophagus and aorta

· Rt trunk gives rise to the celiac plexus (the superior input of the vagal mesenteteric innervation)

· 90% of vagal fibres are afferent!! But do not transmit pain

· 10% are efferent (motor and secretory signals) which originate in the medulla

· Sympathetic inervation

· Efferent fibers come from segments T5-T10, go via sympathetic ganglia  to the celiac plexus and synapse with secondary neurons

· Secondary neurons enter the stomach with blood vessels

· Afferent sympathetic fibers carry pain.

Microscopic Anatomy

· Simple columnar epithelium that has many little pits

· Gastric glands open into the pits

· There are three types of gastric glands:

1. Cardiac glands

· Occur in the cardia

· NO parietal or chief cells

· Mainly just secrete LOTS of mucous

2. Oxyntic glands

· Occur in fundus and body of stomach

· Contain LOTS of parietal (aka oxyntic) cells and chief cells

· Secrete LOTS of acid.

3. Antral glands

· Live in …. guess where…… the antrum.  Good job.

· Lots of mucous cells and gastrin cells (G cells)

· Make LOTS of mucous

· Site of gastrin production

· Gastrin is stored in granules and released into the underlying capillaries

· Cell Types:

1. Mucous cells

· Not too amazing

2. Parietal cells

· Huge cell surface (lots of infolding and microvilli)

· Tons of mitochondria

· Can pour acid out like crazy
· Make intrinsic factor
3. Chief cells

· Live alongside parietal cells (in oxyntic glands)

· Very similar in structure and function to pancreatic acinar cells

· Produce pepsinogen that is stored in zymogen granules and released into the stomach on command

4. G Cells

· Pyramid shaped (have big side pointing toward capillaries and little side pointing toward lumen of stomach because they don’t do anything for the lumen)

· Produce gastrin that is stored in secretory granules at the basal pole

· Gastrin is released into the capillaries around the stomach.
5. ECL cells (Enterochromaffin like cells)

· Produce histamine, among other hormones

· Histamine causes ^ gastrin release.
Peptides from the stomach

· The stomach releases a bunch of peptides from nerves and mucosal endocrine cells

· Gastrin

· Somatostatin

· Ghrelin

· Gastrin-releasing peptide

· VIP (vasoactive intestinal peptide)

· Substance P

· Glucagons

· Calcitonin

· The two important peptides are gastrin and somatostatin

Gastrin

· The gene for gastrin is expressed in a wide variety of tissues but gastrin is only released by G cells in the antrum

· It’s made as PREPROGASTRIN first, then cleaved and stored in its active form.

· Effects:

· Stimulation of parietal cell acid production

· Stimulation of mucosal growth throughout the GI tract
· Huge trophic effect on epithelium and ECL cells
· Stimulus for release:

· The presence of amino acids in a relatively alkylotic stomach (pH>3) (especially tryptophan and phenylalanine)

· Gastric distention (via cholinergic stimulation)

· Centrally induced vagal output (sham feeding)

· Negative feedback:

· Somatostatin release as stomach distention diminishes

· pH < 3 in the stomach (? ^ Somatostatin production or direct feedback on G cells)

· Hypergastrinemia

· Two causes:

· Decreased Luminal acid ( Decreased Somatostatin ( ^ gastrin

· Eg – PPI tx, vagotomy, pernicious anemia (autoimmune anemia – Ab against parietal cells)

· This is an appropriate response to the ^ luminal pH

· Excess production

· Gastrinoma (see below)

· Zollinger-Ellison refers to PUD, with non-beta islet cell mass and hypergastrinemia.
Somatostatin

· Main source = D cells of antrum and body

· Produced all over the body (but especially in the gut)

· Effects:
· Inhibits G cells
· Decreases gastrin production

· Inhibits parietal cells

· Stimulus for release:

· Duodenal acidification

· Negative feedback:

· Increased vagal tone

· Gastrin

Acid production

· 3 stimulants for acid production by parietal cells:

· Gastrin (from G cells)

· Histamine (from mast cells)

· Acetylcholine (from vagal neurons)

· The end effect is to activate the H+-K+ pump on the apical surface parietal cells

· The pump uses ATP hydrolysis to concentrate H+ 2.5 million fold across the membrane

· The OH- produced is added to CO2 to make HCO3- by carbonic anhydrase

· HCO3- is dumped into the circulation in exchange for Cl-
· Acetylcholine has the greatest effect on acid secretion
· Vagal fibers innervate parietal cells directly as well as G cells

· Basal acid secretion (output – “BAO”) is 2-5 mEq HCl/hr

· This drops 75% with vagotomy or atropine

· Phases of Acid Output:

· Acid output is divided into 3 phases after activation

1. Cephalic – this is mediated by vagal output at the site, taste and smell of food

· Increases acid output by about 50%

2. Gastric – this is when food hits the stomach

· Amino acids (esp tryptophan and phenylalanine) activate G cells

· Distention of the stomach causes increased vagal output as well as increased gastrin production

3. Intestinal – poorly understood!

· It’s a lower level of acid production in the stomach that is still higher than the BAO (only about 10% higher though)

· It’s postulated that there is an enterally derived messenger that mediates this.

· No one’s found it but they call it “entero-oxyntin” anyway.

· Pharmacologic acid suppression:

· H2 blockers – competitive inhibitors of H2 binding on G cells and parietal cells

· Famotidine – most potent and longest lasting (t1/2 = 3 hrs)

· Cimetidine, Raniditine – less potent and shorter acting (t1/2 = 1.5 hrs)

· Benzimidazoles (PPI’s)

· Have very low pKa so they get ionized and thus sequestered in the cannaliculae of parietal cells.

· The ionized form then reacts with the proton pump and permanently disables it.

· New proton pumps start popping up in 3 hrs and the effect is gone at 16 hrs.

· Note – they cause increased gastrin levels and thus epithelial and ECL hyperplasia.

· Omeprazole in large doses for long periods caused carcinoid in rats (REALLY large doses for the whole life of the rat)
Pepsin Secretion

· Pepsins are a heterogenous group of proteolytic enzymes

· From Chief cells

· Auto-activated very slowly at pH 6

· Activated very rapidly at pH 2

· Major stimulus for release is Ach (vagal output) so both cephalic and gastric phases

· Release of phenylalanine residues from proteolysis then stimulates gastrin release from G cells.

Gastric Motility

· w.r.t. motility the stomach is divided into proximal 1/3rd and distal 2/3rd
· Proximal stomach has long tonic generalized contractions lasting minutes

· Distal stomach (distal 2/3) has peristaltic contractions

· Rate = 3 / minute

· Pacesetting by pacemakers along the greater curvature

· Relaxation
· Occurs in response to vagal output (cephalic and gastric phases)
· The proximal stomach relaxes to accommodate meal
· As the meal is digested, the tone of the proximal stomach increases to start propelling food into the antrum
· Peristalsis

· food is pushed toward pylorus
· Pylorus contracts 2-3 seconds before wave arrives to allow only particles ~ 1mm across to pass
· Vagotomy kills peristalsis so solids take a long time to be expelled.
· Liquids

· Because they can pass the pylorus immediately, the rate limiting step is contraction of the proximal stomach.
· No churning required
· After vagotomy, there is no proximal relaxation so liquids pass through stomach even faster
Pathology

Peptic Ulcer Disease

I. Pathophysiology

1. There’s always a balance between acid-peptic secretion and mucosal defenses.

2. Too much acid alone can cause ulceration but usually there is some element of mucosal defence breakdown.

3. Most common cause is Helicobacter pylori infection
4. The following are causes of ulcers

1. H. pylori infection

2. changes in acid secretion (H.pylori, gastrinoma)

3. Mucosal defense breakdown (NSAIDs, cancer, H. pylori)

4. Environmental factors (smoking, NSAID’s, H. pylori)

1. H. pylori

· Note: Koch’s postulates for H. pylori have not been tested (mainly because it is hard to get rid of, potentially very damaging and the inferential evidence for it’s pathogenesis is huge)

· The case for H. pylori as a cause:
1. Found in every case of gastritis

2. Gastric metaplasia is usually found around duodenal ulcers and H. pylori only attaches to gastric mucosa (regardless of where it is)

3. Eradication of H. pylori with antibiotics that have no effect on secretion results in ulcer healing rates as high as H2 blockers

4. Bismuth compounds (which kill H. pylori) cause ulcer healing.

5. Relapses of duodenal ulcers occurs when there is reinfection with H. pylori.

· The problem is that only a small proportion of people with H. pylori will get ulcers.

· i.e. – H. pylori itself is not sufficient.

2. Acid Secretion
· Normal acid secretion in response to histamine is 20 mEq/hr
· In people with duodenal ulcers, the average rate is 40 mEq/hr post histamine!
· Also, the length of time for which they produce acid after a meal is much longer.
· Also, the time to stomach emptying in patients with duodenal ulcers is shorter than in normal people.
· Finally, people with duodenal ulcers have higher basal acid secretion rates than normal people.
· The problems are thus hyper-responsiveness to both histamine and gastrin, high basal acid secretion rate and decreased gastric emptying time.
· NOTE: It turns out that H. pylori causes all of these problems.
3. Mucosal Defence breakdown

· Variability in acid secretion is high (even in patients with H. pylori)
· Despite everything above, some patients with ulcers (even amongst those with H. pylori) secrete normal amounts of acid – so there must be something wrong with the defences against acid.
· Both duodenum and gastric mucosa secrete mucous and HCO3-
· Patients with duodenal ulcers secrete less HCO3 than other people.
· Guess what…..
· Killing H. pylori results in a return to normal HCO3 secretion!
· Guess what else…..
· Prostaglandins stimulate HCO3 production…..NSAIDs kill prostaglandins
4.  Environmental Problems

· Smoking
· Diminishes the effects of anti-ulcer tx.
· Slows ulcer healing
· Increases the risk of operative tx and increases the risk of the operation.

· NSAIDs
· Cause both gastric and duodenal ulcerations
· Are a BIG cause of bleeding ulcers.
· Probably just worsen an underlying peptic ulcer diathesis.
· Especially bad when combined with EtOH and smoking

· Risk of ulcer while on NSAIDs is 2-4% per year.

Summary of H. pylori effects:

1. Increased gastrin production by G-cells.

2. Increased parietal cell mass

3. Increased response to gastrin by parietal cells

4. Decreased responsiveness to somatostatin

5. Production of N-methylhistamine which activates acid secretion and incactivates somatostatin.

· All of this adds up to cause increased resting and peak acid secretion and faster gastric emptying.

II. Presentation and Diagnosis

Symptoms

· Pain – burning / stabbing in the epigastrium

· Worse in am

· Relieved with antacids and foods

· UGI bleeding

· Free perforation

· NOTE – GASTRIC Ca presents with all of these things too!

Differential diagnosis

· Thoracic – pneumonia, empyema, MI, pericarditis

· Gastric – GASTRIC Ca!!!!!, non-ulcerative dyspepsia

· Biliary – biliary colic, cholecystitis, cholangitis, pancreatitis.

Workup

· UGI Endoscopy – this is the standard because you can take biopsies for H. pylori, masses, 

· UGI scope is more sensitive and specific than radiography.

· Doing the Scope
· Look at the esophagus, stomach and duodenum of course
· Duodenal ulcers are usually in the first part, second part is less common and the third and fourth parts mean there is something really wrong (carcinoma or gastrinoma)
· If you see a duodenal ulcer then you must biopsy the antrum for H. pylori!
· If you see a gastric ulcer, then you must biopsy it for cancer!!
· Barium UGI contrast study – can identify the ulcer

· Don’t use it during bleeds, because it will screw up subsequent tests

III. Treatment

i.  Medication

1. Anti - H. pylori treatment

· Without killing H. pylori, only 1/200 ulcers will heal in a year.

· Use a PPI and two antibiotics

· Most common regimen is Losec, clarithromycin and metronidazole, or Losec, amoxicillin, clarithromycin.

· Mnemonic – H. PAC (PPI, Amox, Clarithro)

· 3 drugs, 2 times per day, 1 week.

2. H2 receptor antagonists
· Histamine is produced in the antrum and pours into the interstitial fluid where it stimulates parietal cells.

· Cimetidine and Ranitidine

· After 4 weeks of therapy, 70% of patients are ulcer free on endoscopy.

· Now, H2 blockers are used as part of an anti – H. pylori regimen

3. PPI

· The proton pump is the end effector of acid secretion, so shutting off things here should stop everything regardless of activating signal.

· Omeprazole is a weak base that becomes electrically neutral (and thus lipophilic) at a pH < 3.  This makes it active.

· So, omeprazole gets activated in the stomach, enters cells and blocks the proton pump.

· 20 mg will cause complete inhibition of gastsric acid secretion within 6 hours and at 24 hours 70% reduction in acid secretion is still present.

4. Sucralfate

· Aluminum salt of sucrose sulphate that polymerizes in the stomach and makes a thick goo.

· Also stimulates HCO3 and mucous production

· NO systemic absorption so it’s FAVOURED IN PREGNANCY.

5. Antacids

· They CAN heal ulcers.

· Have to be taken 7 times a day minimum to do anything.

· Problem is, most patients just take them for symptomatic relief and at the frequency required they are a pain in the ass and cause diarrhea.

6. Bismuth

· Kills H. pylori.

· Is not an antacid.

ii.  Surgery for Peptic Ulcer Disease

· Only for complications.

· No longer useful for uncomplicated disease because we know it is an infectious problem so just kill the bug.

· Indications for surgery:
1. Bleeding

2. Perforation

3. Obstruction
4. “intractability” – although this should really lead to a search for the cause rather than surgery.

1. Bleeding
· Leading cause of death due to peptic ulcers.

· 1/3 people with an ulcer who don’t have their ulcers treated will have a bleed.

· Each successive bleed has a higher risk of death.

· Risk of death for a bleeding ulcer is 10-20%!!!!

· Big risk factors for death are – DELAY IN GETTING TO THE OR, recurrent bleeding and comorbidities.

· Workup of bleeding

· Same as always for UGI bleeding – UGI Endoscopy
· Goal is to identify site and cause of bleeding

· If you see a duodenal ulcer, you can only call it the cause of the bleed if there are stigmata of recent hemorrhage at the site. i.e.:

· Adherent clot

· Ongoing bleeding.

· A visible vessel at the ulcer base.

· Seeing the stigmata of a bleeding ulcer is not an indication for surgery

· It is an indication for endoscopic therapy and for close monitoring

· Risk of rebleeding if there are any stigmata of bleeding is 30%
· Treatment of bleeding DU
1. Initial Management

· As for any UGI bleed

· ABC – intubate if necessary

· NG

· Lines – 2 x 18 Ga, +/- art line, +/- CVC

· Foley

· Labs – CBC diff, lytes, urea, creat, PTT, INR, Xmatch x 6 units, liver panel.

· PPI – pantoprazole 80 mg IV bolus then 8 mg/hr IV

· Can try Octreotide 50 mcg IV bolus thten 25 mcg/hr IV

· Get help.

2. Endoscopic
· Treat everybody with stigmata of a bleed, ongoing bleeding, hemodynamic instability, red stool or hematemisis, old age, comorbidities and recurrent bleeds

· Methods

· Mechanical

· Cautery – Thermal, Electrical

· Endoclips

· Biochemical

· Epinephrine

· 70% stop bleeding on their own even without endoscopic treatment.

	Characteristic
	Risk of Rebleeding

(with endoscopic tx)

	Active arterial bleed
	90%

	Non-bleeding visible vessel
	50%

	Adherent clot
	25%

	Oozing
	15%

	Flat red spot
	10%

	Clean base
	3-5%


· Goal of Risk Stratification is to guide disposition

· Scores devised to describe risk more precisely using age, vitals, comorbidities, Hct, Hgb

· No scoring system is completely accurate:

· Monitor everyone for 4 days UNLESS they have a clean base ulcer, no comorbidities, are nearby and reliable.

3. Surgical

· Prepare – lots of X-matched blood, get a couple of needles (CT-1 and CT-1 on any kind of suture – PDS is fine), NG, Foley, CVC, art line.

· Midline laparotomy (for speed)

· Anterior duodenotomy (longitudinal and LONG –  2 cm on either side of the pylorus)

· Place finger on bleeder

· Catch up time

· Oversew in triple suture fashion with 3-0 PDS

· TRIPLE SUTURE:

· Superiorily: GDA

· Medially: Transverse Pancreatic Artery

· Inferiorily: GDA

· Close Duodenum in Heineke-Mikulicz fashion

· +/- Vagotomy

· with vagotomy there is a 5% recurrence risk

· risk is unknown without vagotomy because no studies since the advent of anti-H. pylori tx.

· If ulcer has destroyed posterior duodenum entirely or if it’s actually a type III gastric ulcer then do an antrectomy with B2.

· Over sew the end of the duodenum (you can sew the anterior lip of the duodenum to the distal edge of the ulcer)

· Drain the duodenum!
· Or the stump will blow out.  Then you’re poooched.
· Just leave a drain in the end of the duodenum.
Gastric Cancer

· 95% are adenocarcinoma

Adenocarcinoma

· Pathology

· Come from mucus secreting cells of the epithelium
· Several pathologic divisions of the types exist
· Examples
· Lauren – Intestinal vs Diffuse types
· Intestinal types
· glandular

· Occur in distal stomach
· Associated with chronic gastritis, H.pylori and intestinal metaplasia
· Diffuse type
· Arise from lamina propria in proximal stomach
· Younger patients
· Very early metastasis
· 10% involve large areas of the stomach – “linitus plastica”
· characterized by difficulty insufflating and “leather bottle appearance”
· Incidence

· Declining since the 1930’s

· Now 22,000 cases/yr in the U.S.

· VERY common in Japan (50% of cancer deaths)

· Also common in Costa Rica, Chile, Singapore, Portugal, Hungary, Romania

· Emigration from these areas to an area with lower incidence causes a decrease in risk.

· The supposition is thus that the risk is environmental

· 50% mortality in all comers

· Risk Factors

· Country – Japan, Portugal, Chile, Costa Rica, Romania, Hungary

· Adenomatous gastric polyps

· Familial syndromes – HNPCC, FAP, JPS

· Gender (male>female)

· Occupation – metal workers, miners and rubber makers

· Gastritis

· Especially pernicious anemia

· Anti parietal cell autoimmune anemia

· This causes hypochlorhydria, intrinsic factor deficiency and thus Vit B12 deficiency

· H. pylori and NSAIDs are the other causes

· H. pylori

· Seropositivity carries 3 fold risk of adenoca over general population

· Previous partial gastric resection

· 25 years post resection, there is a 3 fold increased risk of gastric ca

· at 15 years there is no increased risk.

· Smoking

· ?Dietary contributors

· evidence for:

· H.pylori, although associated with gastric Ca is neither necessary nor sufficient

· Local incidence of gastric ca varies widely

· Possible culprits

· Nitrites

· Nitrosamines

· Salted/cured meats and fish

· Presentation

· Abdo pain, wt loss, FOB +ive, anemia
· Gastric outlet obstruction in distal ones
· Dysphagia in proximal ones
· Physical exam:
· Look for metastatic disease
· Blumer’s shelf – metastatic deposit in pouch of Douglas
· Krukenberg’s tumor – metastatic deposit on ovary (50% are bilateral)
· Sister Mary Joseph’s sign – umbilical deposit via umbilical vein
· Irish’s node – left axillary lymph node
· Virchow’s node – left supraclavicular node
· Hepatomegaly
· Diagnosis and Screening

· Goal is to stratify into AJCC 1-3 (locoregional disease) or AJCC 4
· Hx and Physical

· CBC, Plt, lytes, liver enzymes

· No tumor markers for gastric Ca

· Endoscopy with biopsy
· CT abdo

· And chest in proximal tumors
· Overall accuracy for T stage is 75%
· Overall accuracy for N stage (more useful) is highly variable – 25-85%
· CXR

· EUS

· Correctly stages T1 tumors 80% of the time and T3 tumors 90% of the time
· T2 tumors are only correctly staged 33% of the time
· Laparoscopy

· Now being combined with laparoscopic ultrasound but there isn’t much experience with it yet.
· 1/3 of patients will be found to be unresectable at laparoscopy
· Procedure:
· Examine liver, peritoneal surfaces, omentum, pelvic viscera for mets
· Ascitic fluid for cytology
· Malignant cells in the ascitic fluid portend a similar prognosis to visceral mets.
· However - False positives can occur

· Cameron uses ascitic fluid as a guide for the need for systemic therapy but not as a contraindication to resection
· Screening

· In high risk populations (eg Japan) yield is 0.12% 
· The most important number is how many will be resectable once they are found (there’s no point finding unresectable cancer)
· 60% are found to be early (ie mucosal or submucosal only)
· survival for mucosal lesions is similar to that of pts with benign gastric ulcers
· In Canada, the incidence is too low to warrant a screening program

· Staging
· AJCC TNM staging

· T stage is the same as for other GIT adenocarcinoma

· N stage is based on number of nodes

· N1 = 1-6

· N2 = 7-15

· N3 = 16 +

· M = M0 or M2

· Stage grouping is not like CRC.

· Stage 2 is T1-2N1-2 or T3N0

· Stage 3 is T2-4Nx

· Grade is also included: G1 – G4 (4 being completely undifferentiated)

· Residual tumor staging

· R0 = no residual

· R1 = microscopic residual tumor

· R2 = macroscopic residual tumor

· The likelihood of having lymph node mets based on depth:

	Lymph Node Stage According to the Depth of Invasion 



	

	Nodal Tier Involved, %
Depth of Invasion
N0
N1
N2
N3
N4
Total Positive, %
T1

Mucosa

97.7

1.5

0.8

0

0

2.3

Submucosa

82.2

12.0

5.8

0

0

17.8

T2

Proper muscle

54.4

26.8

17.0

1.8

0

45.6

Subserosa

37.2

31.4

27.6

1.4

2.4

62.8

T3

Serosa

25.1

26.5

41.2

4.3

2.9

74.9

T4

Neighboring structure involved

20.4

20.4

42.8

7.9

8.5

79.6




Lymph node basins:

[image: image1.png]Short gastric arteries

~— Left gastric
artery.

Right gastric artery

Gastroduodenal
artery — ~

Left gastroepiploic artery

Right gastroepiploic artery

Superior mesenteric artery




[image: image2.jpg]




 INCLUDEPICTURE "http://www.images.md/intermedia/imgagent/mediaget/getimage/ACNCR01-04-34-001A" \* MERGEFORMATINET 

TABLE 48.2 CLASSIFICATION AND STAGING: TNM CLASSIFICATION FOR STAGING OF GASTRIC ULCER

	
	

	PRIMARY TUMOR

	T1
	Tumor confined to the mucosa

	T2
	Tumor involves the mucosa and submucosa and extends to but does not penetrate serosa

	T3
	Tumor penetrates serosa with or without invasion of adjacent structures

	T4
	involvement on gastric wall without obvious boundaries (linitis plastica)

	REGIONAL LYMPH NODE INVOLVEMENT

	N0
	No Diffuse nodal metatasis

	N1
	Metastasis to perigastric lymph nodes in immediate vicinity of tumor

	M2
	Metastasis to lymph nodes distant from primary tumor or along both curvatures of the stomach

	DISTANT METASTASIS

	M0
	No distant metastasis

	M1
	Metastasis beyond regional lymph nodes

	Stage grouping
	

	Stage I
	T1, N0, M0

	Stage II
	T2–3, N0, M0

	Stage III
	T1–3, N1–3, M0

	Stage IV
	Tumor unresectable or metastatic


Note – this table is from Greenfield, the one in Cameron is more complex.

Survival with current Tx:
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· Excellent prognosis with stage 1 (100%)

· 50% stage 2

· 15% stage 3

· 5% stage  4

