	                                                                                                  Colon

	Non-Neoplastic Polyps:  formed as a result of abnormal maturation, inflammation , or architecture;  not really any malignant potential

           -     tumorous masses that protrude into the lumen of the gut
      Hyperplastic polyps:  most common polyp; seen in any age group but commonly 60-70 yo; asymptomatic

· 60-80% rectosigmoid; 20% colon

· G:  smooth, round, dew-drop sized, sessile; 90% are < 5mm in size

· M:  well formed glands and crypts lined by non-neoplastic epithelium 

              (infolding of the crowded epith = “saw-toothed” or serrated luminal profile
· No malignant potential

       Juvenile polyps:  uncommon hamartomatous polyps;  sporadic (mostly) or associated w/ familial juvenile polyposis

· usually discovered in children <5 yo; found in the rectum (80%)

· G:  large rounded, lobulated w/ a stalk; up to 4 cm in diameter
· M:  mucus-filled, cystically dilated tubules lined by normal epith.; inflamed lamina propria; ulceration possible
· Si/Sx:   painless rectal bleeding after defecation
· Comps:  torsion, infarction, “autoamputation”
· No malignant potential in sporadic cases; ( risk w/ familial…

       Peutz-Jeghers Polyps:  rare hamartomatous (overgrowth of normal constituents) polyps: part of the syndrome

· Melanotic mucosal and cutaneous pigmentation:  lips, oral mucosa, face, genetalia, and palms

· involvement of the small bowel (100%); colon (30%); stomach (25%)

· G:  sessile or pedunculated w/ smooth lobulated outer surface

· M:  normal glands w/ bundles of sm. m; No malignant potential of colon but ( risk of carcinoma of the pancreas, breast, lung, ovary, and uterus with this syndrome (which is AD inheritance; PJS gene = STK11)

Neoplastic polyps:  different growth patterns of the same neoplastic process; malignant risk in associated w/:  polyp size, 

                  histological architecture, and severity of epithelial dysplasia

       Tubular adenoma (adenomatous polyps):  75% of all neoplastic polyps

· average age = 60 years (male); rectosigmoid area = 50%

· G:  usually pedunculated w/ slender stalk and raspberry-like heads

· M:  closely aggregated tubules or glands w/ tall crowded cells w/ pseudostratified nuclei (“picket-fence”appearance) and increased N-C ratio
· areas of villous features possible

      Villous adenoma:  more than 50% villous in architecture

· the least common, largest, and most ominous; 
· G: finger-like or branching papillae; broad based, sessile; usually no stalk

· Si/Sx:  rectal bleeding, hypoproteinemia, and hypokalemia

       Tubulovillous adenoma (villoglandular polyps):  villous component b/w 25-50%; usually pedunculated (short stalk)



	Adenoma (polyp) cancer sequence:  adenomas are of clinical importance b/c they may develop into cancer

      High grade dysplasia (severe; carcinoma in situ)

· marked cytologic atypia w/ severe architectural complexity but no evidence of invasion

· cured by endoscopic polypectomy alone; no potential to metastasize
      Colorectal adenomas containing invasive carcinoma (malignant polyp)

           -     adenomas w/ invasive adenocarcinoma in the submucosa; frequently related to its size and prescence of villous component

· risk of residual tumor after resection is still small



	Polyposis syndromes



	Familial adenomatous polyposis (FAP, APC-adenoma polyposis coli): fairly common; AD

· innumerable adenomas (avg = 1000, at least 100) in the colon; also in the stomach, duodenum, small bowel

· seen in people in their 20-30’s; an APC gene mutation (c’some 5); 1/3 spontaneous
· very high incidence of malignant mutation (100% at 40 yo); therefore prophylatic proctocolectomy is TOC

· should do familial screening beginning at the age of 12 = gene testing and flexible sigmoidoscopy

Gardner Syndrome:  FAP + osteomas (benign tumor of bone), fibromatosis (prolif. of benign fibrous tissue); epidermal cysts

           -     AD inheritance; variable phenotypic expression



	Turcot Syndrome:   FAP/HNPCC + tumos of the CNS;  mutation of the APC or of a mismatch-repair gene



	Familial Juvenille Polyposis:  AD w/ variable penetrance; SMAD-4 and BMPR1A gene (as above)

· 20-70% chance of GI adenocarcinoma , esp. colorectal



	Colorectal Carcinoma

· Third most common visceral cancer and cancer death in the US; highest incidence in high socioeconomic pops

Etiology may be multifactorial

· Hereditary: 1st degree relative ( risk; FAP ( risk; HNPCC ( risk
· Genetic alterations:  the total accumulation of genetic change, rather than the exact sequence, is believed to be the most important determinant in progression to malignancy (multistage, multi-hit concept);  APC, Ras, p53, etc
· Diet: low fiber content; high fat intake; ( vit. A,C, and E
· IBD:  esp. UC
· Colorectal polyps:  most colo-rectal CA in areas of pre-existing adenomas
· Age:  peak = 70-80
· Location:  rectosigmoid colon

· *Presentation:  inconstant occult bleeding and/or change in bowel habit
             L-sided:  gross blood in stools, obstructive symps. = “pencil stools”;  

                             G:  encircling lesions = napkin ring constriction; possible ring-like ulceration w/ heaped up margins

             R-sided:  unexplained iron deficiency anemia (hypochromic microcytic); weakness, weight-loss, RLQ pain

                             G:  bulky, cauliflower-like polypoid masses or large sessile lesions

                              M(for both):  95% adenocarcinoma

· Dx:  fecal occult blood testing; digital exam.; scoping, barium enemas, CT
               CEA is a highly reliable indicator of recurrent tumor (& = rough quantification of effectiveness of chemo)

        Px:  The single most important prognostic indicator of colorectal CA is extent of the tumor at the time of Dx (stage)

· may spread to LN, peritoneum, liver and lungs;  staging = TNM system



	*Hereditary nonpolyposis colon cancer syndromes (HPNCC) = Lynch syndrome I and II = cancer family syndrome  (all AD)
· 5 X more common than FAP; Strong family Hx; Earlier age of onset; Absence of mutiple adenomas

· predilection for proximal location; ( chance of concurrent cancer (esp. in Lynch II)
· four genes responsible = hMSH2, hMLH1, hPMS1, hPMS2 = mismatch repair genes (“proofreaders”)


	Diverticular Disease (diverticulosis):  saccular outpouching through the muscle layer; composed of mucosa, submucosa, serosa

· One of the most common GI diseases of the elderly; increased prevalence in economically developed countries

· Diet:  related to low-fiber  

· mainly in the sigmoid colon and usually asymptomatic w/ possible abd. pain, N/V, rectal bleeding, constip./diarrhea, etc
· G:  small flask-like or spherical outpouching (.5-1 cm) along the margins of the taeniae; pronounced muscular hypertrophy in surround ares

· Comps:  bleeding (erosion of vessels by fecalith), muscular hypertrophy w/ obstruction, pericolic abscess, perf., fistula  

	

	Pancreas



	Acute Pancreatitis:  acute inflammatory condition; typically presenting w/ abdominal pain and assoc. w/ ( levels of pancreatic 

                   enzymes in urine or blood; most often in middle life

· interstitial or edematous type = mild, self limited;  hemorrhagic or necrotizing type = more serious

· most often caused by Biliary tract disease (gallstones) or Alcoholism (80%);  idiopathic = 20%; other causes also

· physical causes = duct obstruction (ischemia), acinar cell injury, and defective intracellular transport which all damage the acinar cell;  this damage leads to inflamm. & edema, proteolysis, fat necrosis(lipases), and hemorrhage(elastase)

· M:  Proteolytic destruction of pancreatic substance
             Necrosis of blood vessels = hemorrhage

             Necrosis of fat (in peritoneum)

             Accompanying PMN inflammatory reaction

· extent and predominance of each of these features depend of the duration and severity of the process

· Si/Sx:  severe abdominal pain (usually after a large meal or EtOH binge; pain constant, intense & may refer to upper back

·             peripheral vascular collapse and shock
· Labs:  ( serum amylase, ( serum lipase,  and hypocalcemia (result of Ca soaps in fat necrosis and poor prognostic sign)

· 5% of patients may die from shock; ARDS; ARF; pancreatic abscess, pseudocyst, and duodenal obstruction



	Pseudocysts:  fluid filled structure with a fibrous wall; no epithelial lining and variable inflamm

· almost always assoc. w/ acute or chronic pancreatitis; 
· Si/Sx: abd. pain, hemorrhage; peritonitis, mass


	Chronic pancreatitis:  often represents progressive destruction of the pancreas by repeated flare-ups of silent or mild acute 

                  pancreatitis (chronic relapsing pancreatitis)

· Alcoholism is the most common cause; also biliary tract disease and idiopathic

· M:  Atrophy of the acini, fibrosis, and chronic inflamm.
                         Calcification and pancreatic calculi; 

                         Pseudocyst formation

· Si/Sx:  repeated attacks of abd. pain at varying intervals (may also be assoc. w/ EtOH, overeating, opiates, etc.)

· Diabetes Mellitus  and pancreatic insufficiency w/ steatorrhea and malabsorption


	*Carcinoma of the Pancreas:  carcinomas arising in the exocrine portion of the pancreas; virtually all ductal adenocarcinoma

· Extremely poor prognosis; seen in 60, 70, 80  yo; black males most common

· Risk factors:  Smoking; eating fat, meat; Chemical carcinogens (2-naphthylamine, benzidine); chronic EtOH intake; chronic pancreatitis

· most commonly seen in the Head (60%); more ducts here

· G:  firm, grey, poorly demarcated multinodular mass

· M:  adenocarcinoma w/ dense stromal fibrosis (“desmoplastic reaction”)                  (- tumor may produce coag. factors

· Si/Sx:  wieght loss, back pain, abd. pain, anorexia, N/V,etc; progressive jaundice; Migratory thrombophlebitis (Trous.)
· Dx:  CT, ultrasound, ERCP w/ brushing or biopsy, CA-19-9 = serum marker for dx and follow-up


	Cholelithiasis (gallstones):  

· seen in 10-20% of adult populations in developed countries; risk ( w/ increasing age

· 80% = cholesterol;  20% = bilirubin (pigment stone)
· Risk factors:  cholesterol stones = increasing age and obesity; white, estrogen; disease of terminal ileum; fasting

                             pigment stones = rural Asians; chronic hemolysis (sickle) ; biliary infection (bacteria unconjugate bilirubin) 

· cholesterol stones may be pure (single) or mixed (mult.) and round; pigment stones may be brown or black, mult., irregular

· 60-80% of cases are asymptomatic (“silent); 30% can require surgery

· Comps:  Acute and chronic cholecystitis
                      Ascending cholangitis

                      Acute pancreatitis

                     Choledocholithiasis

· also gallstone ileus, biliary enteric fistula, “porcelain gallbladder”, hydrops of gallbladder

· Tx:  surgery only if symptomatic

     

	Acute Calculous Cholecystitis:  obstructive stones in neck or cystic duct caused by chemical irritation and ischemia

· G:  enlarged, edematous gallbladder w/ fibrinous exudate; gangrenous; emphyema; “porcelain gallbladder”



	Acute Acaculous Cholecystitis:  less than 5% of acute cholecystitis; post-op, trauma, butns, sepsis..; caused by ischemic comprimise



	Chronic Cholecystitis:  sequelae of mini-acute cholecystitis; gallstones in 90%; 

· M:  fibrosis and chronic inflamm.; Rokitansky-Aschoff sinuses (mucosal diverticuli)



	*Cholesterolosis (“strawberry gallbladder):  focal accumulation of TG and cholesterol laden macrophages w/in the tips of the  

                  mocosal folds; no clinical significance



	Carcinoma of the Gallbladder:  adenocarcinoma w/ marked desmoplastic reaction

· rarely discovered at a resectable stage; usually assoc. w/ cholelithiasis and chronic cholecystitis



	Carcinoma of the Extrahepatic Bile Ducts (common bile duct):  adenocarcinoma w/ marked desmoplastic reaction

· Jaundice; gallstones in only 30%; also usually non-resectable

· ( risk w/ choledochal cysts, UC, and chronic biliary parasitic infection



	Diffuse Endocrine System (APUD)

           -      APUD (Amine Precursor Uptake and Decarboxylation – use Dopa or 5-HT as a substrate to secrete LMW polypeptides       

                  &/or biactive amines
· M:  take up silver stains or chromogranin;  cytoplasmic dense core (neurosecretory) granules by EM
· Function:  many APUD cells have endocrine function (neuroectodermal or gut-related endodermal origin) and many tumors or hyperplasias are identified because of the excess secretion of bio-active substances w/ resultant clinical syndromes (may be more than one substance)


	*Carcinoid Tumors

· avg. age = 50; M:F = 2:3; most likely site is the appendix, also ileum, lungs, recturm, etc.

· metastasis:  more dependent on size and location than histology

                         - in the s.i. or colon there is a high chance of mets (50%) by the time of dx; this is b/c carcinoid syndrome 

                           shows up only after liver mets have occurred if the primary tumor is in the s.i. or colon (hepatic metabolism

                           will destroy the bioactive amines in the portal system unless liver mets producing the substances themselves)

                         - tumors outside the s.i. or colon (i.e. appendix–99% localized at time of dx, also rectum, sigmoid, lung) will 

                           show symptoms earlier and will likely be resectable

                                    - if < 2cm in size then mets unusual; >2cm = 80% mets; the carcinoids may be mutilple

· carcinoids are slow growing so that even w/ liver mets 5 yr survival still >20%; disease status may be followed w/ serum 

chromogranin levels in addition to urine 5H1AA (75% positive)

         

	*Carcinoid syndrome:  related to secretion of serotonin, Kallikrein, etc.; classically seen in carcinoids of midgut origin 

· Si/Sx:  Cramping, abdominal pain, diarrhea (serotonin ( gastric motility); Asthma (histamine); 

                   Endocardial fibrosis (R sided fibrosis w/ tricuspid insufficiency – serotonin)

· most patients will have 5-HIAA in urine (metabolite of serotonin); but tumors of foregut origin (lungs) may be atypical; 

these tumors often lack decarboxylase activity so they don’t make serotonin or excrete 5-HIAA; effects may be 

histamine related = prolonged dark flush w/ facial edema and tearing, profound vasodialation, shock

           -      hindgut carcinoids usually do not secrete bioactive substances = no carcinoid syndrome

                     

	Islet cell tumors:  again found clinically because of secretion of bioactive substances; not mass; rarely reported secreting other 

                   peptides such as CK and somatostatin w/ associated symptoms

       *Insulinoma:  usually presents in overwieght people b/c if they don’t eat their blood sugar drops and they feel lousy

· most common islet cell tumor (80% benign); diagnosis is related to hypoglycemia and resultant sympathetic stimulation

· Whipple’s triad = attacks precipitaed w/ fasting; b/c blood sugar <50mg/100mL; and relieved by glucose
       *Gastrinoma:  2nd most common islet cell tumor – 85% pancreatic / 13% duodenal; 60% malignant
· *Zollinger-Ellison Syndrome:  triad of recalcitrant peptic ulcers (may be more distal than usual); gastric 

hypersecretion, and a gastrinoma (secreting gastrin)

Si/Sx:  pain – 95%; perforation, GI bleeding, vomiting , diarrhea (damage of intestinal mucosa by ( acid)

Dx:  elevated serum gastrin; also elevated gastric secretion (acid and volume) not affected by stimulation = maxed

Tx:  remove tumors; H2 blockers; chemo; total gastrectomy if necessary

Px:  untreated mortality = 78% in 5 yrs; good prognosis w/ aggressive treatment (but will eventually metasisize slowly)

       Glucagonomas:  rare
· causes DM (usually not severe); Dermatitis – necrolytic migratory erythema; constipation, ileus, ascities

        Diarrheogenic:  non-B islet cell tumors – rare; assoc. w/ Verner-Morrison syndrome (WDHA)

· Watery Diarrhea; Hypokalemia; Achlorhydria

Multiple Endocrine Neoplasia syndromes (MEN) – all AD inheritance

       Type I (Wermer’s; Pluriglandular) – c’some 11

          -       PPP = Pituitary - vision loss, Parathyroid (4 gland hyperplasia = 90%) - hypercalcemia, and Pancreas (gastrinoma), etc.

· often assoc. w/ Z-E sydrome

       Type II (Sipple’s, IIA) – RET proto-oncogene on c-some 10

· PMP  = Parathyroid, Medullary CA – usually multifocal (75-100%), Pheochromocytoma (often bilateral, extra-adrenal)           

                                                                                                                   – causes HTN, etc.

       Type III (IIB) – RET…

· MPG  = Medullary CA – very aggressive (94%), Pheochromocytoma (same as above), Ganglioneuromatosis (100%) 

· ganglioneuromatosis affects tongue (bumpy), lips, alimentary tract, and has characteristic facies

· skeletal abnormalities are common but parathyroid involvement is not
· calcitonin is elevated post-thryroidectomy in 66% of III (31% of II)

· if you suspect a person has MEN, test family members for calcitonin presence and mutations in genes

· familial medullary carcinoma (of thyroid) also has RET mutations    

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


