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liverfailure acute
Chronic
acuteonchronic

Acute liver failure
liverdiseasethatproduces hepatic encephalopathy within 6months
fulminantliverfailure

encephalopathydevelops in 2weeks ofonset ofJaundice
Subfulminantliverfailure

encephalopathy develops in 3months

morphology massivehepaticnecrosis smallandshrunkenliverdueto loss inparenchym
microscopically largezones ofdestructionsurroundingislands of
regeneratinghepatocytes

Clinicalfeatures
Nausea vomiting
Jaundiceandicterus

duetoretention ofbilirubin
cholntasis retention ofbilirubinandothersoluteseliminated

in thebile
Hepaticencephalopathydisturbance in consciousness rangingfromsablebehavioral

changesto confusion stupor coma death
encephalopathy develop over weeks months afteracute
injury rigidity hyperplasia andasternis maydevelopelevatedammonia in blood exes

neurologicproblems
brainedema

Cougalopathy liver is source ofmanycoagulationfactors thatdeclinedue to liverinjury
easybruising bleeding DIC

PortalHTN due todiminishedflow of blood inportalvenous
tempobstruction in prehepatic intrahepatic or
posthepaticlevels
canbeseen in acute liverinjurybutmostlyseen in chronicliverfailure

in acute usuallyintrahepaticand
majorconsequence is ascitisandhepatic encephalopathy



Hepatorenalsyndrome renalfailure dueto liverfailure
Sodiumretention

impairedfreewaterexcretion
Irenalperfusion t IGFR

Nrenalperfusion systemicvasodilation
Sympathetic NervousSystemactivated

vasoconstrictionofafferentartrioles
Mactivation ofRAAS

vasoconstrictionfurther
IEffurine ouputand
increasedcreatinineleve

Chronic liver Failure and Cirrhosis

Cirohostsmorphological changesassociatedwithchronic liverfailurediffuse transformation ofliverinto regenerativeparenchymal nodules
surrounded by fibrosisbandcausedby8chronichepatitisBandC non alcoholicfattyliverdiseaseandalcoholicliverdisease
cirrhosis wontdevelop in all caseswithchronicliverfailureandend
stageliverdisease

Pathogenesis aprimaryingredients
Hepatic fibrosis

regeneration oflivercells
Injury lossofcells

growthregulatorsinduce hepatocellularhyperplasia
producesregeneratingnodules

arterialgrowth
angiogenesis

growthregulators
cytokines 2
hepaticgrowthfactors epithelialgrowthfactorhepatocytegrowthfactortransforming
growthfactoralpha tumornecrosisfactor

Insulinglucagonandbloodflowdetermine howandwherethenodulesform

Angiogenesisproducesnewvesselswithinfibrosissheaththatsurrounds
nodules

vesselsconnects hepaticarteryandportalvein to
hepatic vanules

restoringintrahepaticcirculatory
pathway



theseinterconnecting vessels
provide low volume buthighpressure
venousdrainage

portalveinpressure n
distortedbloodflowcontribute to
portalATN whichincreasedueto
regeneratingnodules compresshepatic
venules

Clinicalfeatures
401withcirrhosisareasymptomatic

anorexia weightloss weariness Jandice encephalopathy and
coagulationproblem

ChronicSevereJaundice
pruritis

cancauseinfection
canberelatedtocholestasis mightberelatedtobilesaltbuildup

PortalHTM
morecommon in chronic
Poutosystemicshunts developdue to reversed blood flowfromportal
tosystemic circulation

Shunts areproduced bydilation ofcollateral vessels
Venousbypassdevelopswhenportalcirculationandsystemiccirculation
Sharecommoncapillarybed

Causes esophagogastricvarices 401 inchronic
cancausefatalhematemesis

Portal ATNleadsto congestivesplenomegaly
lowerplateletcount

Hyperestrogenemia
impairedestrogenmetabolism in maleswith chronicliverfailure

leadstopalmarerythema reflectionoflocalvasodition
spiderangioma ofshin
hypogonadism
gynecomastia

HepatocellularcarcinomaHcc

Cirrhosisvaries indevelopmentand can regress on diseaseremission orcare
PortalATNcanpersistdue toirreversibleshunts biopsy thinfibroussepta

largeislandsofregenerated
biopsy broadbandfibrosis Party HIN 2 parenchyma

noparenchyma



Acute on chronic liver failure
patientwithwellmaintainedchronicdiseases suddenly develops acute liver

Isusuallyestablished cirrhosis a actensive vascularshunting
largevolumes offunctioningparenchymawithborderline vascular
supply

liver is vulnerable toinsult
Sudden liver insult can cause sudden decompensation

Chronicliverdisease like HepD superinfection in chronic
hepB
sepsis
acutecardiacfailure
toxic injury



Infectious Disorders

Viral Hepatitis acute or chronic
A BC D E

HepatitisA virus HAV

benign a selflimiting usuallycantcausechronic hepatitis
o it chance tocause fulminanthepatitis

3 6weeksincubation
causes fibril illnessassociatedwithJaundice

fatigue
lossofappetite

2ft ofhepatitiscaresworldwide

HepB virus ABV

can cause acutehepatitis with recoveryandclearanceNonprogressivechronichepatitis
Progressivechronicdiseaseendingin cirrhosis
fulminant hepatitiswithmassive liver necrosis
Asymptomatic healthycarrierstate

Hepc virus Ctu
causedby intravenousdrugabusemultiplesacpartner

surgery
needlestickInjury
medical employment

HepDvirus

relieson HBVcoinfection to causeinfection
associated with ABu lifecycle

HepE virus
entericallytransmited waterborne infection

usuallyselflimiting



Bacterial Parasite and Helminthic Infections

Pathway
Ascendinginfection gutandbiliarytreevascularseeding throughportalsystem via GlsystemDirectInvasion adjacentsource bacterial cholecystitis
Penetrating injury



Drug and Alcohol Induced liver injury
liver issubjecttoinjury majordrugmetabolismdetoxificationorgan

injury occursthroughdirect tonicity
hepaticconversion of a xenobioticcompound to an
activecompound
immunemechanism

acetaminophen mostcommon cause of acute liverfailure



Alcoholic and Non alcoholic tatty liver disease
alcohol is well known to cause fatty liverdisease

histologicallymanifestas steatosis
Steatohepatitis
Cirrhosis

morphologicalchangesbetweenalcoholinduced and nonalcoholinduced is
indistinguishable



Alcoholic liver Disease
causedby excessivealcohol consumptioncauses hepaticsteatosis

Fibrosis cirrhosis

samefeaturesofalcohol
Alcoholichepatitis fattyliver

MSIITerm
ingestion of wogperdayreversible fattyliverchanges

Chronicintake Igastricmetabolism ofethanol
womenare moresuseptable
bingedrillingcausesmoredamagecomparedtosteadyintake

hepatocellularsteatosis
causedbyalcoholmetabolism ofethanolby alcoholdehydrogenase andacetaldehydedehydrogenase

generates largeamounts of nicotinamide adeninedinucleotide NADH
increasesshunting ofsubstates away fromcatabolismand toward lipidbiosynthesis

ethanol impairs the assemblyandsecretion of lipoproteins
causesaccumulation of intracellular lipids

Causeofalcoholichepatitis is uncertain but itmaystem fromtoxicbyproducts of ethanolandits metabolites
acetaldehyde disruptcytoskeletalandmembranefunction
alcohol directlyaffects mitochondrial function andmembrane fluidity
I d d I



reactive oxygenspecies damagemembranes andproteins

Acetaldehyde andfreeradicals are mostlyproduced in centrilobularregionthisregion is more suseptable to toxic injurypericellularand sinusoidalfibrosisdevelop first inthe lube
ConcurrenthepC infection accelerate liverdisease
in alcoholics 301

Cirrhosisdevelops in smallfraction of chronicalcoholics
unknownreason

Clinicalfeatures

Alcoholicsteatosis
hepatomegaly
Mildbilirubin andalkalinephosphatase Alp increase

Alcoholic cirrosis IS 20years ofdrinkingAlcoholichepatitis
ween months needed to develop

Malaise anorexia weightloss upperabdominaldiscomfort tenderhepatomegalyandlever
typicalfindings hyperbillirubinemia

elevatedALP
neartrophilicleakocytosis
ALTand Astelevated but below soo ulml

In chronicalcoholics ethanol is majorsource ofcalories indict
displacesothernutrients
malnutrition
Vitamindeficiency thiamine B12

chronicgastricand intestinalmucosaldamagePancreatitis

treatment isstopingalcohol

neathcaused byhepaticfailuremassive GI hemorrhage
Intercurrentinfection
Hepatorenalsyndrome
Hepatocellular carcinoma



Non Alcoholic tatty liver Disease NAFLD
Conditionwherefatty liverdiseaseoccurswithoutdrinkingalcoholSteatosis steatohepatitis andcirrhosis can all occur
inflammation islessprominentcompared to alcoholic liverdisease
NonalcoholicsteatohepatitisNASH

elevatedtransaminase
histologicfeatures

NAFLDis associatedwithinsulinresistanceandthemetabolicsyndrome
otherassociatedabnormalities are8

type2 DM orfamilyha
obesity
Dyslipidemia hypertriglyceridemia lowHDL highLDL
HTN

Pathogenesis

heyinitiatingevents obesity 2 insulinresistance adipose sliverincreasedmovement offreefattyacids from adipose tissue
taken upbyhepatocytesstimulatesynthesis of Freefattyacid within hepatocytes

In NAFLDhalfthelipidsfoundin hepatocytes
comefromadiposetissuemostoftheremainder
comingfrom beNovosynthesis in livercells

accumulation oflipids in hepatocytespredispose NASHdevelopment
accessintrahepaticlipidsand theirmetabolites

enhance insulin resistance in liver andsensitizehepatocyte to
toxiceffects of inflammatorycytokines

increasedproductiondue tometabolic syndrome
Hepatocytes in pre with Nashshowevidence of inflammasomeactivationdue to director indirecteffect of somelipids

leads torelease ofpro inflammatory cytokines 11 I
otherproducts of lipidmetabolism appear to be directlytonic to
hepatocytes increasedproductionof reactive oxygenspeciesinduction of Er stress

disruption ofmitochondrialfunction

liverInjurydueto thoseinsultscauses stellatecellactivation
collagendeposition andhepatic fibrosis

all this ongoing hepatocytedamage

FullblownNASH



ClinicalFeatures

mostcommoncause of n transminase Alt t AST
mostpre withsteatosis are asymptomatic
pic with activesteatuhepatitis or fibrosis can be asymptomatic

mayhave fatigue
RUQdiscomfortiMathare

severesymptoms ofchronicliverdisease
liverbiosyneed to de NASH from NAFLDNAFLD Can cause cryptogeniccirrhosis

increaseschance of coronaryarterydisease

need lifestyemodifications Diet weightloss





Cholestatic Syndrome
imagine

somatic

Hepatic bileservestwomajorfunctions
emulsificationofdietary fat in lumen ofgut through bilesaltselimination ofbilirubin accesscholesterol nanobitesandotherwaste
products that are insufficientlywatersolubleandcant be accreted
intourine

Processthatinterfereswith accretion of bile leadtojaundiceandicterusdueto
retention ofbilirubin
Jaundic can occur increasedbilirbubinproduction hemolysis

hepatocytedysfunction hepatitis
bileflowobstruction gallstones

theyall affecteitherbilirubinproduction orclearance

Bilirubin and Bile formation
Bilirubin is endproductofhemedegeneration
Approximately 8st ofdailyproduction coz 03gm is from breakdown ofoldRBCby
machrophages in spleen liver andbonemarrow
theremainder arefrom turnover of hepatichemeandhemoproteinslegPasocytochromesandfromdestructionofredcellprecursors in bonemarrow
intracellularhomeoxygenase oxidizes home to bilverdin

reducedto bilirubinby bilverdin reductase
Bilirubinbinds to albumin

this isimportantbecause bilirubin is virtuallyinsoluble in aqueous
solutions highlytoxic to tissue as well

Albumincarriesbilirubin to liver
bilirubin is taken into hepatocytes

becomesconjugated byglucuronic acidbybilirubinuridinediphosphateCuppglucuronyltransferase UGTIAD
Watersoluble non toxic bilirubinglucuronidesare then accreted into the
bite
mostbilirubinglucuronide aredeconjugated ingutlumenbybacterial Bglucuronidase anddegradedto colorless arobilinogens

urobilinogens and residue ofintactpigmentare largely
accretedin feces
rot ofurobilinogens are reabsorbed in ileum and colon
returned to liver and re excretedintobile

I b bd



a small amountof reabsorbed urobilinogen isaccretedin urine

43 of bile is made of bilesalts
formedbyconjugation of bileacids with taurineandglycineprimarybileacids are cholicacid andchenodeonycholic acid

Primaryphysiologicrole is to solubline waterinsoluble
lipidssecretedby hepatocytesintobilealso to solubalize dietarylipids ingutlumen

ast of bilesalts conjugatedandanconjugated are reabsorbed fromgutlumenand recirculate in the liver Centerohepaticcirculation
maintainsa largeendogenouspoolofbile acidsfor digestive
andexcretory purpose



Pathophysiology of Jaundice
both conjugatedandunconjugatedbilirubin canaccumulate systematically
unconjugatedbilirubin is insoluble andtightlyboundtoalbumin

eventhoughitshigh in blood it cannotbe accreted
byurine

If anconjugatedbilirubinrises unboundfraction maydefuseintotissue
brain ofinfant tonicity

unboundfractionincreases in severehemolysis or whenprotein bindingdrugs
displacebilirubinfromalbumin

erythroblastosisfetalis
mayleadtoaccumulation of unconjugated bilirubin inbrain

neurologic damage
hernicterus

conjugated bilirubin is watersoluble non toxic and loosely bound toalbumin
can be accreted in urine

Normalbilirubin in adult 0.3 1.2myldlJaundic occurs at 2 28my1dL

Defects in hepatocellular bilirubin metabolism
NeonatalJaundice

hepaticmachineryforconjugatingand accreting bilirubindoes notfully
matureuntil 2weeks aggandevelop transient andmild anconjugatedalmostallnewborns
hyperbilirubinemia
can be exacerbatedbybreatmin due toenzymes

physiologic

Hereditary Hyperbilirubinemia
Jaundicecausedby inborn errorsofmetabolism
a Gilbertssyndrome

inherited
fluctuating unconjugatedhyperbilirubinemia
causedbydecreasedhepaticlevelofglucuronosyltransferaseassociated with Ubtialmutation
notsevere normallyIfsevereglucuronosyltransferase deficiency

CriglerNajjarsyndrometypelfatal



i DubinJohnsonSyndrome
autosomalrecessive defectin thetransportprotein responsible
forhepatocellular accretion of bilirubinglucuronides across
thecanalicularmembrane

conjugatedhyperbilirubenemia

Cholestasis
causedbyextrahepatic or intrahepatic obstruction ofbilechannels orbydefects in hepatocyte bilesecretion

Jaundice

skinzanthomas focalaccumulation ofcholesterolMIIna malabsorption VitaDin
elevated ALP andGGT

enzymespresent in hepatocytes and cholangiocytes

pingymmytinuet
system

Bileductobstruction and ascending cholangitis
infecting

bad

mostcommoncause of bileductobstruction in adults
extrahepaticcholelithiasisgallstones

secondcausesmalignentobstructionobstruction can alsobecausedby postsurgicalstrictures
Obstructive conditions in children biliaryartoesia

Cysticfibrosis
Choledochal cysts
insufficientintrahepaticductsyndromes

Ascendingcholangitissecondary to bacterial infection ofbiliarytreefever chills Jaundice abdominalpain
Complicate bile ductobstruction

moresevereform ofcholangitis
suppurative cholangitis

purulentbile fills and distends bile
duct



Neonatal Cholestasis
Prolonged conjugatedhyperbilirubinemia in neonate
causes Cholangiopathies biliaryatresianeonatalhepatitis

BiliaryAtresia
complete orpartialobstruction of extrahepatic biliarytree thatoccurs in first 6months of life

Clinicalfeatures
normalweightgainfemalepredominance
acholicstoolsas diseaseprogresses
assendingcholangitisimpedessurgical

I faint'splant liverneededdeath at zyears if no surgery
Aggie

Autoimmune cholangiopathics Cholangitigaytract infection
2types Primary biliarycholangitis inflammation

Primary sclerosingcholangitis

i Primary biliarycholangitis PBCautoimmunedisease
nonsupprative inflammatory destruction ofsmallandmediumsized
intrahepatic duct

Pathogenesis
unclear butwe find
antimitochondrialantibodies are the characteristic finding
presense of MHC II on bileductepithelialcells
accumulated Tcellsaround bileduct



Clinicalfeatures
asymptomaticmostlyincreasedserum ALP
severeitchingconfirmby liverbiopsy

CidPrimarySclerosing cholangitis Psc
inflamationand obliterative fibrosis of intrahepatic andextrahepatic
bileducts dilation ofpreservedsegments
Pathogenesis

immunemediated linked to ulcerativecolitis Tcellmigration toliver
unclearpathogenesis

Clinicalfeatures
N ALP
fatiguepruritisandJaundice



Circulatory Disorders

Impairedbloodflowto liver
HepaticArtery Compromise
rave
thrombosis or obstruction of an intrahepaticbranch of hepaticartery byembolismneoplasiapolyarteritis nodosa
maynotproduce ischemicnecrosisretrograde arterialflow fromaccesuryvessels 2portalvenous is

usuallysufficient

Portalvein obstructionandthrombosis

abdominalpainPortalHTM
esophagealvaricesthatarepronetorupture
ascites is not common blockispresinusoidalifpresent

massive 2 intractable

extrahepaticportalvein obstruction causes
idiopathic
Cirrhosis 281
HypercoagulableStates
Inflammatoryprocessinvolving splenic orportalvein pancreatitis 2

intraabdominalsepsis
Trauma orsurgical

obstruction of intrahepaticportalvein radicles
acutethrombosis
doesntcauseinfarction sharplydemarcated area of redblue

discolouration infarctofzahn



nonecrosis
onlysevere hepatocellularatrophy

Congestionanddistendedsinusoids

Mostcommoncauseofsmallportalveinbranchobstruction
Schistosomiasis

eggsofparasite lodgeandobstructthesmallestportal
veinbranches

Hepatic venousoutflow obstruction
occlusion can occur in anyhepatic vein branchesif itoccurs in thesmallestintrahepaticbranch

Sinusoidalobstructionsyndrome
Obstruction of 2 or moremajorhepatic veinliverenlargement

Mites
condition called Budd Chiarisyndrome

obstruction ofsingle vein maybesilent
hepaticdamagecausedbyincreasedintrahepaticbloodpressure
Death ifuntreated

anticoagulation

thrombolysis

decompress liver



Heartfailan
I cardiacoutput

Is Ihepatic blood flow

hepaticcongestion from
venous outflow
obstruction

hypertension

th to liver

RAF backflow ofblood
tricuspid regurgitation





Gall Stones
Thereare 2 main typesofgallstones cholesterolstones containcrystallinecholesterol

monohydrate
Pigmentstones madeofbilirubincalcium

salts
Pathogenesis

bileformation is theonlysignificantpathway forelimination ofexcesscholesterol

either a freecholesterol or bilesalts
Cholesterolbecomes watersolublebyaggregationof bilesalt andlecithinsWhencholesterolconcentration exceeds the solubilining capacity of bile
supersaturation

theycrystallize

cholesterolgallstones formation is enchantedby hypomobilityofgallbladderstasispromotesnucleation
mucushypersecretion

crystals trapped
aggregationintostones

Pigmentstonesform when bilecontainshighconc of anconjugated bilirubin in
biliarytree

hemolysis
infectionsofbiliarytract liverflakes



ClinicalFeatures
asymptomatic to 80 t
RUQ or epigastricpain

causedbygallbladder orbiliarytreeobstruction or inflammationofgallbladder
empyema
perforation
fistulas
inflammation ofbiliarytreeobstructivecholestasis
pancreatitis

smallstonescan entercysticand commonducts toproduce obstruction

Cholecystitis
inflammation of thegallant

actionchronic
AcuteCalculous Cholecystitis

acuteinflammation t stones obstruction of gallbladderneckor u
Commoncomplication ofgallstones cysticdue

emergency cholectomy

resultsfromchemicalirritation andinflammation wall due to
obstruction of bile outflow
Acute Acalculous cholecystitis

nogallstones
causedbymajorsurgerytrauma

severeburn
Sepsis

othercontributingfactors dehydration
gallbladderstasis andstudyingvascularcompromise
bacterialcontamination



Clinicalfeatures

Acutecalculous cholecystitis
biliarypain bhis

upperabdominalpain
painradiatestoshoulderfever nausea
Conjugatedhyperbilirubinemia obstructedcommonbileduct
rightsubcostalmarkedlytenderandrigidtendergallbladderpalpated






