
 Acute Pancreatitis Pancreatitis inflammationofexocrinepancreas
acutepancreatitis acuteinflammation ofexocrinepancreasduetoinjurytoparenchyma ofpancreas
Etiology
Metabolic Mechanical Drugs toxins

Alcoholism Gallstones Furosemide azathioprine

hypealipoproteinemia Bluntabdominaltrauma Insecticides methanol Ops

Hyperparathyroidism Iatrogenic injuryduringsurgery Vascular

Hypercalcemia egendoscopywithdieinjection shock

Periampallaay neoplasms Atheroembolism

Parasites Ascari's Conorchis Thromboembolismgenetic mutation in
vasculitiscationic taypsinogenPress

trypsininhibitor PINK2 gene Idiopathic

Infections

viralmumpsCoxsackievirus
Alcohol polymorphismindetoxifyingenzyme uridine s diphosphateUDP glucuronyl transferase increasestherisk

foralcoholicinduced pancreatitis

Gallstones frequencyofacute pancreatitis isinverselyproportionaltosizeofgallstones
geneticfactors mutationsin genePRSS1 Spinks CFTR

MorphologicalTypesofAcutePancreatitis
item'Irthdagic

AcuteInterstitialEdematousPancreatitismild reversible

Microscopy interstitialedema mildinfiltrationbypolymorphonuclearleukocytes nonecrosis haemorrhage

AcuteNecrotizingPancreatitis

Gross Pancreasenlarged swollen showsred blackareasofhaemorrhage withfociofyellow
whitechalkyfatnecrosis fatnecrosis isduetoactionoflipaseontriglycerideswhichreleasefatty
acidsfromthefatcells
fattyacidscombinewithcalciumtoforminsolublesalts calciumswaps bya processcalledsaponificat
i bloodcastlevelsmayreduce sometimescausing neuromuscular irritability



Extrapancreaticlesions focioffatnecrosismaybeseenintheomentum mesenteryofbowel

pearpancreatictissue peritonealcavitymaycontain a serous slightlyturbid browntingedfluid the

fluidmayshow necroticfatglobules producedbytheactionofenzymesonadiposetissues
i necrotictissueappears puttylike likecanneddogfood

Microscopy edemaofinterstitialtissue dueto leakageoffluidfrommicrovasculature
acute inflammation in interstitialtissue enzymaticfatnecrosis granularbluewithghost
outlinesofnecroticcells destructionofpancreatic parenchymaduetoproteolyticdigestion
destructionofbloodvessels byactivatedelastase leadingtointerstitialhaemorrhage
AcuteHaemorrhagicPancreatitispeakincidenceat60years
Gross extensivenecrosishaemorrhage fatnecrosiswithinpancreatic parenchyma

Pathogenesis

Safetymechanisminpancreastopreventautoactivationoftrypsin pancreaticsecretorytrypsininhibitorPst
bindswithactivetrypsin inhibitsitsactivity
Pancreatitisdevelopsduetopremature inappropriate activationofproteolytic pancreatic enzymes
leadingtoautodigestion

pancreaticenzymesare synthesized in an inactiveproenzymeform trypsinogen whymotaypsionegen

proelastase becomeactive later

prematureactivation beforetheirsecretion fromacinalcells ofpancreatic enzymes pancreatitis

Factorsactivatingtrypsinogentotrypsin endotoxins exotoxins viralinfections ischemia anoxia
activatedtrypsincausesmanyproenzymestoconverttotheiractiveform proelastase elastase damages

elasticfibresofbloodvessels prophospholipase phospolipase degradesfatcells
Packallikrein Trypsin Mallikaein activateHagemanfactorxD clotting complementsystems

MechanismofPrematureActivationofPancreaticEnzymes
Pancreaticductobstruction pancreaticductobstruction riseinintraductalpressure exacerbationof
backdiffusionacrossducts ruptureofductules acini liberationofenzymerichfluid ininterstitium

inappropriateactivationofproenzymes injury localinflammation interstitialedema



exacerbationofischaemicinjurytoacinascells
Primaryacinascellinjury dueto virusesmumps drugsalcoholdirecttrauma ischemiashock

acinaacellinjury inflammation pancreaticedema haemorrhage necrosis

DefectiveIntracellulartransportofProenzymeswithinAcinascellsduetometabolicinjuryalcoholduct
obstruction normallydigestive enzymes lysosomalhydrolasesaretransportedin separatepathways
Fusionof lysosome digestiveenzymeswithinlargevacuoles activationofpancreaticproenaymes injury

Mechanism ofAlcoholinduced Pancreatitis
Smallductuleobstructionbyproteinaceous plugs
Abnormal sphincterofOddi
Directtoxiceffectsonacinascells

Increasedproteases

ClinicalFeatures constant intenseabdominalpain referredtotheupperback anorexia nauseavomiting

LaboratoryFindings leukocytesis markedelevationofserumamylase infirst24hours raisedserumlipase 7296hours

Glycosuria hypercalcemia CRP 130mgm2 severepancreatitis

Lipaseisamorespecificmarkerthanamylase

Complications

LocalComplications SystemicComplications

sterilepancreaticabscess shockwithacuterenaltubularnecrosis infirstweek

pancreatic pseudocyst AcuteRDS ahemolysis

infectionbygramnegative ARF Dlc

organismfromalimentarytract diffusefatnecrosis



ChronicPancreatitis irreversibledamagetopancreatic parenchyma
scar formation

Definitionchronicinflammationofpancreas permanent morphologic or functionaldamage

Etiology mostcommoncause alcoholabuseusuallydevelops in middle agedmales
obstruction ofpancreaticductby pseudocysts calculitrauma orcarcinoma

hyperparathyroidism hypercalcemia

CFTRgenemutation decreases bicarbonate secretionbypancreaticductalcells

promotesprotein plugging hereditary pancreatitis idiopathic

20tropicalpancreatitis in Africa Asia autoimmune pancreatitis

Pathogenesis notclear

repeatedattacksofacutepancreatitismayleadtochronic pancreatitis

4theories
Obstructiontheory Iproteinconcentration precipitationofproteins formductalplugs

calcification ofductalplugsto formcalculi further obstructionof pancreatic
ducts

Necrosis Fibrosistheory boutsofacute pancreatitis inflammation scarring
obstruction stasis within ducts stone formation in ducts

Toxic metabolic theorytoxins directtoxicdamage to acinarcells necrosisof
cells eventual fibrosis

Oxidativestresstheory oxidativestresseitherthroughsystemiccirculation or throughrefluxof
bile intopancreatic duct generation offace radicals inacinascells
membrane tepidoxidation acinaacell necrosis recurrentinflammation tissuedamage fibres

fusionoflysosomes phoenzymes alcoholabuse



PhofibaogenicChemokines transforminggrowthfactorBCatB plateletderived

growth factorPDGF arefoundin chronic pancreatitis

Theycauseactivation proliferation of pearacinanmyofibroblasts pancreatic stellatecells

whichdepositcollagen ultimatelycausefibrosis

Gross
NonobstructivechronicPancreatitis mostcommonform as

hard nodularpancreas pancreas isenlargedoratrophic cutsectionshowsdilatedducts

calcifiedconcretions incaseofextensivecalcification chroniccalcifying pancreatitis

ObstructiveChronic Pancreatic duetonarrowingocclusionofpancreaticducts
commonlydueto carcinoma stones inductalsystem

Microscopy

Parenchymalfibrosis largeirregularareasoffibrosis

Atrophyofacini reductionin number sizeofacini isletsofLangerhansare relatively resistant to
chronic pancreatitis

Dilationofpancreaticducts dilationofinterlobulas intralobularducts lumenshowing proteinplugs

Alteration inductepithelium atrophy hyperplasia squamousmetaplasia

Chronic inflammatory infiltrate infiltrationbylymphocytes plasmacells macrophages
ClinicalFeatures repeatedattacks ofabdominalpain persistentabdominal backpain steatorrhoea

silentuntilseverefunctionaldamagedevelops

pancreaticexocrineinsufficiency weight loss hypoalbuminaemic edema

pancreaticendocrine insufficiency diabetesmellitus

Complications Pancreatic pseudocysts malabsorption steatorrhoea secondarydiabetes

riskofdevelopingpancreatic cancer



Pseudocyst ofPancreas pseudocyst nottruecyst doesnothaveanyepithelial

lining
Causes complicationofacute chronicpancreatitis traumaticinjurytopancreas

Gross ousuallysingle 2 30cmdiameter Site withinthe substanceofpancreas lesseroment
sac retropealtoneum betweenstomach transversecolonor between stomach liver
lumen contains necrotic haemorrhagicmaterialrich in pancreatic amylase

Microscopy wallofpseudocystsshow non epithelial linedfibrousconnectivetissue necrotic

pancreatic debris

Complications majoritypseudocystsresolve spontaneously

enlarge compressobstruct duodenum or perforate intoadjacent structures

secondaryinfection abscessformation

rarely mayrupture chemical for septic peritonitis

diets
Pseudocyst

fZ
AmpullaofVater



Pancreatic Carcinoma infiltrating ductal adenocarcinoma ofexocrine
pancreas is mostcommon

Precursor toPancreaticCancer PancreaticIntraepithelial Neoplasia Pan Ins
progressionfrom nonneoplastic epithelium to welldefined noninvasive lesions in small
ducts ductules to invasivecarcinomas

MolecularCarcinogenesis
Telomereshortening inepithelialcells in PanINs

Oncogene Krasmutation chromosome12p
Tumor suppressorgene inactivating mutations ofp16lookNaa mutational inactivationof
SMAD4 mutationsof TP53

Normal

p PangNI Panty2 PangNz
Carcinoma Metastasis

Inactivation Inactivation
Thanking

mruttation
ofploCDKNaa of ep53

SMAD4
BRCA2

Etiology
usuallyfoundin elderlypatients mostlybetween60 80years
Riskfactors Cigarettesmoking Alcoholuse Consumptionofadietrich infats
Chronic pancreatitis Diabetesmellitus Inheritedgeneticdefects BRCA2mutations

Mutations in CDKNLApl6
Mutations in PALLDgene



Morphology
Location Head 60 Body is Tail 5 Diffuse 20

Gross hard stellate graywhite poorlydelineated firmmasses

Microscopy tumorcellsformabortive tubularstructuresorcellclusters showinfiltration

Spread
Localspread PerineuralInvasion growalongnerves invade intoretroperitoneum

Lymphaticspreadtoperipancreaticgastric mesenteric omentallymphnodes

Bloodspread toliver lung bonesadrenals

ClinicalFeatures carcinomaofheadofpancreaspresents Perineuralinvasion

withobstructivejaundice Pancreaticcancer

pain usuallyfirstsymptom Prostratecancer
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spontaneouslyappearing disappearing thrombosis Cholangiocarcinoma

associated malignancies

1 Carcinomaofpancreas 4Prostaticcancer

2 carcinomaoflung 5 Ovariancancer
3 GI tractmalignancies 6 Lymphoma

LaboratoryFindings

RaisedserumlevelsofCEA casinoembryonicantigen CA199antigen

CTscan



Dabethellitus groupofmetabolicdisordershavingfeaturesofhyperglycemia
Normalfastingbloodglucose 70 120mg di

Euglycaemic Prediabetes Diabetes

Fastingglucose 100mg di 100 126mgdi 126mg di
09TT 140mgd2 140 200mgdi 200mg1dL
HbA2C 5 70 0 5.7 6.4 0 0 6.501
Prediabetes impairedglucose tolerance

gÉtÉ És Juvenile onsetDM Insulin Dependent DM DDM

Type 2 DiabetesMaturity onsetDM Non Insulin DependentDM NIDDM

genetic defectsofp cellfunction Maturity onset diabetesof youngMODY
neonataldiabetes

geneticdefects in insulinaction

Exocrine pancreatic defects chronic pancreatitis haematochromatosis

Endocainopathies Acromegaly Cushing syndrome hyperthyroidism

pheochromocytoma

Infections Cytomegalovirus coxsackieB virus

Drugs glucocorticoids thyroidhormone

geneticsyndrome Downsyndrome Klinefelter syndrome Turnersyndrome

gestationaldiabetes mellitus

Cause Autoimmune disease pancreaticBcelldestruction
Absolute insulindeficiency

Idiopathic



PathogenesisofType I DM
Genetic Factors increased incidence intwinsofaffectedindividuals monozygotic dizygotictwins

HLADR3 HLADR4 orboth

polymorphism ingenecodinginsulin CTIA4 PTPN22genes CD25

Environmentalfactors

Viralinfectionsmaytriggerisletcelldestruction mumps rubella coxsackieB cytomegalovirus

Mechanism

Releaseofhiddenorsequesteredantigens activatesautoreactiveTcells
Molecularmimicryvirusesproduceproteinsthatmimic pcellantigens

sharingofantigenepitopes firstinfection predisposingvirus duringearlylifemightpersistinBcells subsequent reinfection

witha relatedvirus precipitatingvirusthatsharesantigenicepitopesmayleadtoanimmuneresponseagainstpcells

Mechanism ofB cellDestruction autoimmune damagestartsmanyyearsbeforethe
disease becomes clinically evident hyperglycemia ketosisoccurafter 90 ofthe

Bcellshavebeendestroyed
Failureofselftolerance in T cells basicabnormality inTypeaDm
failureofselftolerancemaybedueto defectiveclonaldeletionofselfreactive Tcellsinthymus

defectsin functionsofregulatory Tcells
resistanceofeffector Tcellstosuppressionbyregulatorycells

Throughcytokines THIcellsmaydestroyBcellsbysecretingcytokinesincludingIFN 8 TNF

DirectlybycytotoxicTcells CD8t CTis maydirectly killBcells
AutoantibodiesagainstBcellantigens egisletantigens Bcellenzymes antiinsulin antiGAD antiICA512



PathogenesisofType2 DM multifactorialdisease

Environmentalfactors sedentarylifestyle dietaryhabits obesity

geneticfactors monozygotictons dizygotictwins lifetimeriskinanoffspringifbothparentsare affected
diabetogenicgenespresent noevidenceofautoimmunebasis

MetabolicDefectsinType11DM Insulinresistance Bcelldysfunction
InsulinResistance decrease failureoftargetperipheral tissuestoinsulinaction

insulinresistance isfoundeveninsimpleobesitybutwithout hyperglycemia riskfor
diabetesincreases asBMI increases

distributionofbodyfathasan effect oninsulinsensitivity centralobesityabdominal

fat is more associatedwithinsulinresistancethan peripheral glutealsubcutaneous fat
Causesofinsulinresistanceinobesity nonesterifiedfreefattyacids adipokines ochronicinflammation

in adipose tissue activationofPPAR8
i ExcessofFreeFattyAcidsFFAs inverserelationbetweenfastingplasmaFFAs insulin sensitivity

excesscirculatingFFAs deposited astriglycerides in liver muscle I levelofintracellulartriglyces
excessintracellularFFAs Tfattyacidoxidation accumulationofcytoplasmictoxicintermediatessuchas
diacylglycerol DAG ceramide tinsulinsignalling Igluconeogenesis insulin normally
inhibitshepaticgluconeogenesis

I Adipokines adiposetissueactsas afunctionalendocrineorgan secretes varietyofproteinsinto
systemiccirculation calledadipokines

Prohyperglycemic adipokines resistingretinolbindingproteinRBP4

Antihyperglycemic adipokines leptin adiponectin

8Inflammation excessFFAs glucose releaseofproinflammatorycytokines 7insulinresistance

Bcelldysfunction
excessFFAs within macrophages pcells activationofinflammasome releaseofcytokine IL 1B

secretionofadditionalproinflammatory cytokines Pinsulinresistance



BcellDysfunctioninadequateinsulin secretionby pancreatic pcells relativeinsulin deficiency
pancreaticBcells initiallyrespondtolongtermdemandsofperipheralinsulinresistance byundergoing
compensatory Bcellhyperplasia leadingtohypersecretionofinsulin

atsomepoint Bcells exhausttheircapacitytoadapt normalbloodsugarcannotbemaintained

i impaired glucosetolerance EarlystageofBcellFailure
insulinsecretiondecreases leadingtohyperglycemia diabetesdevelops LatestageofBcellFailure
Molecular MechanismsofBcelldysfunction
Excess FFAs decreasedinsulinsignalling lipotoxicity

chronichyperglycemia glucotoxicity

abnormalincretineffect I secretionofhormonesthatincreaseinsulinrelease GIPGLP 1
directtoxicitybyamyloiddeposits inislets

PathogenesisofcomplicationsofDiabetes
glycemiccontrol is assessedbyestimationofglycosylated hemoglobin Hbase
chronichyperglycemia secondarymultiple organdamage kidneys eyes nervesbloodvessels

FormationofAdvanced glycationEndProducts Ages nonenzymaticglycosylationofproteins
glucose proteins n matdatnsschgbag.bg's Gag

DIREEACTIONIBindingtotra.GE Receptor

Treleasesofproinflammatorycytokin
Crosslinkingwithextracellularmatrixproteins Iproductionofreactiveoxygenspecies

Tprocoagulantactivity

With
collagen

typeI with
collagen

type N AGEmodified t proliferationofvascular

in large vessels in basement membrane basementmembrane smoothmuscle

I Tatapped plasma cells synthesisof
telasticity I protein Ecm

I Textravasationof t
PAtherogenesis

Bastmentmembatane

Endothelialinjury fluid thickening



ActivationofProteinkinaseC Prc intracellular hyperglycemia stimulatessynthesisofdiacylglycerolDAG

from glycolytic intermediates DAGactivatesintracellularPkc consequences

productionofproangiogenic molecules likevascularendothelialgrowthfactor VEGF neovascularization characterish

ofdiabeticretinopathy
productionofprofibrogenic factors egTaF B increasedproductionof ecm basementmembrane material

productionofplasminogenactivatorinhibitorPAI 1 reducesfibrinolysis favours vascularocclusion dueto
atherosclerotic plaque thrombusformation

Disturbance inPolyol Pathways sometissuesdonotrequireinsulinforglucose
transport egnerves lenses kidneys bloodvessels

persistent hyperglycemia rintracellularglucoseinthesetissues glucose metabolis

by aldose reductase tosorbitol convertedtofructose
utilizes NADPH as a cofactor NADPH is alsoneededfor regeneration of
reduced glutathione Gsm whichprotectsagainstinjurybyfree radicals
decrease inGSH increasedcellsusceptibility tooxidativestress

Morphology
Pancreas lesionsofpancreas arenotdiagnostic
Reduced number sizeofislets
Infiltration ofislets insulitis mainlyby T lymphocytes predominant in type I DM
amyloid deposition withinislets

increase inthenumber sizeofisletsmaybeseen in nondiabetic newbornsof
diabeticmothers as a hypoplastic response tomaternalhyperglycemia

Bloodvessels

Hyalinearteriolesclerosis related tothedurationofdiabetes levelofBP
characterizedbyamorphous hyalinethickeningofwallofarterioleswhichmaynarrowthelumen

ofvessels



Diabetic microangiopathy diffusethickeningofbasementmembrane mostlyseenin capillariesofskin
skeletalmuscle retina renalglomeruli renalmedulla

capillaries becomeleakier toplasma proteinsthannormal

microangiopathy resultsin diabeticnephropathy retinopathy neuropathy

Clinical Features ClassicalTriad Polydipsia Polyphagia Polyuaia

Type I DM Classicaltriad t ketoacidosis in severecases

intheinitial 1 or 2years exogenousinsulinrequirementmaybeminimal later its
requirement suddenly increases

Consequencesofinsulin deficiency catabolism

Carbohydratemetabolism

diminishedglucosetransport intomusclecells adiposetissue

reductionofstoredglycogen in liver muscleduetoglycogenolysis furtheraggravates hyperglycemia

whenhyperglycemia exceedsrenalthresholdlevel glycosuria osmoticdiuresis polyuria

waterlossthroughurinet hyperosmolarityduetohypoglycemia depletionofintracellularwater
stimulates asmoreceptorsofthirstcentersofbrain polydipsia

Protein fatMetabolism catabolism ofproteins fats negative energy balance polyphagia

catabolic effectsofinsulincause a paradoxical lossofweight muscle weakness

Diabeticketoacidosis

Diuresis dehydrationmarkedinsulindeficiency epinephrine release Tsecretionofglucagon 7
decreasedperipheralutilizationofglucose Igluconeogenesis severehyperglycemia soo700mgdi
osmoticdiuresis dehydration

Activationofketogenic machinery insulindeficiency stimulateslipoproteinlipase breaksdownfat
stores PFFAs FFAs areesterifiedtofattyacylcoenzyme Ain liver in mitochondriaof
livescelle fattyacylcoA isoxidized toketonebodiesacetoaceticacid Bhydroxybutyricacid
whenrateofproductionofketonebodiesexceedstherateofutilizationbyperipheraltissues Ketonemiaketonna

ifexcretionofketonebodiesinwineis compromisedbydehydration systemicmetabolic ketoacidosis



TILDA usuallyoccurs above40years frequently inobeseindividuals

Presentationpolyuria polydipsia unexplained weakness weightloss ketoacidosis isinfrequent

Type I DM Type 2 DM

Ageofonset childhood adolescence Adult alsoseeninchildhood

weight Normal weight loss Majority are obese

Insulinlevels Progressive decrease Increasedearly decrease late

Circulatingislet Detected antiinsulin antiGAD Notfound
autoantibodies anti ICA512

Diabetic ketoacidosis Develops in absenceofinsulin Nonketotic hyperosmolascoma

therapy

HLA association MajorlinkagetoMHCclassI No HLA association

II genesHLA DR3 DR4
NonHLAgenes Polymorphisms in CTeau Diabetogenic obesity related

PTPV22 genes
Modeofdevelopment Autoimmune Multifactorial
Mechanism Breakdowninselftoleranceto Insulinresistancein peripheral

islet autoantigens tissues Bcelldysfunction
Insulitis InflammatoryinfiltrateofTcells Noinsulitis amyloiddeposition in

macrophages in islets islets
Bcelldepletion Moderate to severe Mild



Complications longtermcomplications ofdiabetes usuallydevelop is 20yearsafteronsetofhypesglycem
Diabetic Macrovascular Disease lesionsoflarge mediumsizedmusculararteries

Atherosclerosis increasedlevelsof PAI 1 in diabetics inhibits fibrinolysis favors formationof
atheroscleroticplaques

Myocardialinfarctionduetoatherosclerosis ofcoronary arteries

Gangreneoflowerextremities
Renalvascularinsufficiency

Cerebrovascularaccidents stroke

MicrovascularDisease Microangiopathy involvessmallvessels capillary dysfunction in

targetorgans
Diabetic nephropathy leading causeofendstage renaldisease different stages

i Microalbuminuria earliest manifestation Urinealbumin 30 300mgday
1 Nephropathy withmacroalbuminuria urinealbumin 300mgday
ai Endstagerenaldisease
Diabetic retinopathy lesion neovascularization causedbyhypoxia induced overexpression of veatinretina

increasedriskforglaucoma cataractformation

Diabeticneuropathy involvingcentral peripheralnervoussystem

Distalsymmetric polyneuropathy affectsbothmotor sensoryfunctionoflower extremities latermayinvolve

theupperextremeties leadingto glove stocking pattern

Autonomic neuropathy producesdisturbancesin bowel bladderfunction sometimes sexualimpotence

Diabetic mononeuropathy manifestsassuddenfootdrop wristdroporisolatedcranialnerve palsies

Diabetic Dystipidemia increasedbloodleveloftriglycerides LDL decreasedlevelsofHDL
Increasedsusceptibility to Infections duetodefectiveneutrophilfunctions impaired cytokine productionbymacrophage

susceptibility to skininfections tuberculosis pneumonia pyelonephritis



Zollinger Ellison Syndrome
Triad Hypergastrinemia

Increasedacidproduction

Severepepticulcerdisease

Hypergastrinemia gastrinomas in smallintestine pancreas gastrin secretion acid

pepsin secretion

Fastingserumgastrin 1000pgmL
Increasedacidsecretion inactivationofpancreaticenzymes bilesalts
malabsorption diarrhoea

numberofparietal cells in stomach
PepticUlcers multiple recurrent


