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Lilvianduidn usemative 50 i fdndnAveanfdimedasns
(WU automatic) basal metabolic rate AIBAMIINTIZEIYINE BAN
Adamailnifgid meaflumsenidandusiuann anarindu
nauasloinuei] UndnusemumIuriniuseudh naveiurmde
2 91 fisw. (Eailitiiy 700 K cal) dnun 2-3 d28 (1d equal uas
unnIpIlaNu) Lﬁuﬁ'lmuﬁﬁ'wﬁﬁ-quﬁ'n HAMATAlat g 1-2 97y
#1721 3 dadn Umdaniaen  wifidu ivclumuthouanda
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fimusain alcohol ME beer 1 uafitiiug 1 7y wefifiu beer
4-6 fy

axfunsamimin Lildwasineg  (enafireAsdeuda)
FRIIY ABIRuIYg g udmnArheeiile  wvnefuns
Aaufe & whisky, wine wWinthu Lifflasdw udfiliiu wgm s
Fuduamunaiu uuuﬂoﬁa 2 Wiy it 1 1y $17 1 U G0
Tndemuaawindy 50 1.30 v, Aediuf 2140 Aseedl wt 76
Alandy iy i) (@ n 8o Alandu Wetud 2 .12.39) AN
lrsquaniwnligou  usnu§Fwnegdhauadlasaduuuuuns oy
siim uswoluodou BMI 1Ay 24 Tumios BMI An wi. duAlandy
wimsguiiuwaiiidines BM smmelininiu 24 wuaenndl wt.
dn 73 flandu  wimenn nmedinudstseinn  Thaudsdainy
LiRufinscling uslinmissmsdashifuniadunnnuds waurfuda
ANABINITEIMITUBITHMEARAINTN NMuTdaRaIAsuNINLe)
AuufameavanAus inTenilouduse sasnnileguly
Baags naiadnfiszagiisesy 240 mg%  withliguafie=Auluf
300 mg ! (AnUn@lairasiiu 200 mg lald 260 mg atwfmsdan
umwmmuu'm'u.ﬂul.'m'u{'luﬂum dwudauunnd  duaaivans
vmiin aslwivludes ussmadlirdufiniinn sneidariae
us hyperlipidaemia 03umiy congenital LWT\:wumuumﬁuuqo
nNAULAY
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Liver in Anesthesia and Surgery |

Un.IuNa ugmeigy
[somemneding

ANTANLNEAL (anesthesia) uaznsties (dulfadudanald
(Aanansmusanmiueassuniadidlsasuatuda wirileassu
daundarldimasuesaunuiulanads uasliifanzuninday
WaIMSHRA Fmsnutuiunsaneday n‘%am‘imﬁn‘lu@'ﬁ'mﬂﬂ
Tsnsiungriauuda azviAf mortality uaz morbidity gy Taenawis
Tspaufiillu acute W38 acutely deteriorated disease ﬂ’:ﬂ@'ﬁtﬂﬂ‘iﬂ
sungudn uslildfumsilede  Powell Jackson Wiz AtiE' 31291
quhenTlarsuagnou uwignazaevialaldiunsidedy udaldsu
M3EAR laparoscopy & mortality Uaz morbidity gy 31% unz 61%
muidau feduasdningliu viral wia alcoholic hepatitis Haty
wndgfrmainmnasdnsssdndefiasng qunantlananaurinisivin
VInANENAaU

1. UM InTeime wasnamnmanuiasujiinismedias
2. maszdiudunauas activity 1alsARUARUM TR

3. natlimimiassuaglunaeifmnzautaumatisn

4. mndnimihisfesibinifieisuaiassmimsng
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wnpraiazuindiu 3 dwde | Anudunutsnitemanaen
f#aUNuAL (relationship of anesthesia and liver), MIUTLLNUAIN
laﬂaﬁﬂnﬁ&i'w'\'n'lwﬁ'ﬂ'mﬁﬂmﬁ'u (assessment of operative risk in
the presense of liver disease), NNILINABINGINTITHIAG (post-

operative jaundice)

Risk 1814 anesthesia War sedation

- o w o - ~ el
saiinludiaalsmiu Wasnnsunanaalszms awnsen 1

n”maﬁ 1 _Heightened anesthetic risk associated with liver disease

Hepatic hemodynamic effects of anesthesia and surgery
Increased sedative sensitivity
Precipitation of encephalopathy by sedatives
Exquisite benzodiazepine sensitivity
Hepatotoxic effects of anesthetics
Altered drug metabolism and pharmmacokinetics
Due to liver disease
Due to surgery

Hemodynamic factors
- - )
maasunlasrasnmsivaisudaalusu (hepatic blood flow)

nulminslusvhimsaueaauwaznmstings
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NAaTaINIIANENEAU

JmIamasten cardiac output
] \ ,
mTwlasvudalradhepatic arterial “butfer" response

i

vasodilatation 989 intestinal vasculature

o ) . .
mIdasuudalIvel intestinal Was hepatic oxygen

uptake

Famazsna quasnias vary lumutiianes enfild W38 operative
procedure ludmineaninuin halothane, isoflurane Waz enflurane am
portal blood flow lsfszane 30-50%7 118991n# intestinal vascular
dilatation, halothane War enflurane azam hepatic arterial blood flow
Wi isoflurane NAUWRM hepatic arterial blood flow® faU isoflurane 39
preserve hepatic oxygen delivery 18iRni1 Morphine fifiiasia hepatic
blood flow Iuanwaz dose dependent Aa dose < 1 mg/kg :am
splanchnic blood flow wsidh dose > 3 mg/kg =i biood flow®

wiinuaInINARANKasE hepatic blood flow LHUAITNT
laparotomy @& hepatic blood flow NINNTAINN extraabdominal
procedures @3 mechanism Silamsuuidn 1A EITIRUN TN
catecholamine, M5tUA BuuUadluszuy renin-angiotensin LAz
antidiuretic hormone uaﬂmﬂﬁﬁowui'\ anesthesia War laparotomy
fifinadaaindaduuaziy mamsAnwnilanuin anesthesia an
hepatic blood flow Uszanny 15% uaztﬁaﬁ'l@'ﬂw‘lﬂﬁq laparotomy i
hepatic blood flow azamasiin 40%°



b ] A 1 8 : § -~ d L -]
nntlevasin gndrnmmssiissnuifienidlsasy exd
a o . oa a
lamatfisnaudsuudamw hemodynamic Mianay ilawSaudfian
AuAUUNA

Sedative sensitivity and Liver disease
» [ | v . - .
UqslsmRuiialAsu  sedation ziilanidifim  hepatic

N [ 4 a v 1
encephalopathy nin exaggerated sedation 1 m‘mqﬂ']r:l\l'mﬂ
a
sedation MLIBIRN

ASAAMIUB first pass hepatic extraction 483t
o : Lo .
mMildaauudaned bicavailability (Ua99n portosystemic

shunt

o o
nrIlAsNLUaINEN protein binding

-l q a q q n
nmMsilagundsees conjugative (phase 1) excretion into bile

i

MIAAINBY enterohepatic circulation
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mﬂoﬁ 2 Factors which produce altered drug pharmacokinetics in patients with
liver diease

Blood supply
Diminished portal venous blood supply with hepatic fibrosis decreases
clearance of drugs from Gl tract

Biotrasformation enzymes

In eary alcoholic liver disease, microsomal enzyme induction may
predominate; advanced parenchymal disease causes

destruction of biotransformation enzymes. Phase | reactions ale generally
more susceptible than are Phase Il reactions

Drug albumin binding
Hypoalbuminaemia causes increased free plasma concentrations of drugs

Volume of distribution
Altered by ascites, increased extracellular fluid secondary to

water-sodium retention

Decreased liver mass
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Operative risk Tugielspay

Preoperative considerations

1. Cardiovascular

. . , . 4,

lsrsuiinamaseuy cardiovascular 1dwannvans Anuvaaf
ABMSLAA shunts tlimsineg

- .4 v, _ _

TUAYDY shunts ﬂwulugﬂdﬂ cirrhosis

- Cutaneous shunts (spiders)

- Intrapulmonic shunts

- Portopulmonary shunts

- Pleural shunts

) = ° w ) P ¢ el

Shunts s 9llazvlW cardiac output ANTY Bz total

peripheral resistance an&d
6 [ . v s el

Greenspan uasAnz® TAAAM survival waagtlaafiinnae
hyperdynamic cardiac state Tl3UMTT elective surgery Wugtae
. n Al L ucd [l s [ L 1 AY r- N . o
cirrhosis NIATUNTINIAANT shunt Q‘U'wmmuazu cardiac index Nga
ol - . . | “ o, . d a
UNMTNNAUYDY mean ejection rate WWAWMBUNUABULIAR NT1LTLAR

& A - R o ™ oy e
NAIHIRAMATUUITEN hyperdynamic state mmamag'lﬂﬁa 2 Una
1 . LT d d ) . - 8 . y -
HIMA Q‘IJ'Jf_mﬁ cardic state NFNNABUHIARUUNUINAAUNINGBU
L% J ’ I-'A . . s

wazilaammenunnigndl cardic index Mg

L ; [ w d P .

QU'JH alcoholics WATIUINFINAATI WINUILY cardiac output
e 3 a . - . .
NAUGEAIAA heart failure LUBIINN alcoholic cardiomyopathy
cardiac arrhythmia l@eanne ventricular extrasystole WuldFautng
vatlugilag alcoholic hepatitis pulmonary hypertension Awuls
Mgl cirrhosis uaTY
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2. Pulmonary
pjﬂ'w cirrhosis (moderate to severe cirrhosis) wing

o -
LﬂﬂF_I\JI.Lﬂm'HmizU'un’Tinﬂhﬂﬂ
. A . )
- restrictive defects LUBI91N abdominal ascites
- pleural effusions
- ventilation / perfusion mismatches
( V/IQ abnormalities)

- restricted alveolar diffusion

» B, " Y ~ _
FonnanulAnaus 15-45%’ q‘lmemmuﬂ'mnmm’Jz hypoxia
= L4 A N &
‘nquu‘i\ﬂ.ﬂ L4 0931N intrapulmonary shunt (USN1ed shunt 81307060
70% &4 cardiac output) WAz mechanical effects 910 pleural effusion
P [ . 0
(@ananulene 10% lu cirrhosis)
sunlaunnnse ascites USaauann evinly diaphragm #ngs
.i’ =) a . . P n' . 1 o 8
U 4NN VTLAY intraabdominal pressure TIWIWN risk ABNITEIRN

gastric contents EWINNTT induction anesthesia

3. Renal

guhalsmsuiilamaiadgwmulalates sunseraiaenn
msla divretic aauld vinl#ifia volume depletion, prerenal
azotemia %38 acute tubular necrosis 16 uanmnﬁmﬁ’atﬂuﬁnmmq
fd1A Taslawn: aminoglycoside Waz NSAID aminoglycoside
nephrotoxicity anawulats 32%°  wadgae cirrhosis flasu

aminoglycoside LAzl T1ENTUIIMaLA indomethacin ‘luu:ﬂ’:ﬂ alcoholic
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liver disease Wazd ascites MlW creatinine clearance amIL
58%° 1fing1n NSAID tuaamsae prostaglandin --~> renal plasma
flow l---> GFR asm |

hepatorenal syndrome \{l¥ renal failure #Lﬁﬂ'lusiﬂmﬁtflu
severe liver disease anil ascites uaz encephalopathy 3INA78 N5
AeduABILENn1IT prerenal azotemia WAz acute tubular necrosis
aanluray damemealu HRS gannfau 100%

serum creatinine il risk factor AuniliRazuands survival
'lu@'ﬂ'm'ﬁ'ﬁﬂ orthotopic liver transplantation @t Cuervas—Mass'®
WazARENLIN serum creatinine fiaurAATINBENY 1.72 mg/dl 9xd)
survival 79% luteuzf creatinine AR 1.72 mg/dl Anlaiwudnd
survival

KUt cirrhosis wudnil metabolic alkalosis lsing ﬁ'lmqﬁuﬁ'
sSedishainsu vananildiwuing kaliuresis Tlviin hypopotassemia
16 snfufieliafunnnenausitdndananda potassium uazudly
fwuibiaung

4. Impaired host defense

dusalsreu flamaifin infection 18ine iilasaniianuin
unfirasszuuniAnAy a2z endotoxemia wuldiaslugile cirrhosis
fiienuin enolotoremia MifiszsugIanavinlWifin hepatic failure,
encephalopathy uazideFinla" uansnd endotoxin SarnlWimaifix
gastric secretion FMIMiAA stress gastritis 18 endotoxin Turunmge

> ar . . < » ' [ ' [
1IN bilirubin NFIME (>300 pumoliL) ananalisuaasalala
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nasinaawuigthafiou 1 1 3 aafia bacterial septicemia’
Q’ﬂ’lﬂﬁﬁ ascites 1ALAiR spontaneous bacterial peritonitis Liadan
ascitic fluid 1#5uidasiun bacterial septicemia uanaNil abdominal
abcess NtnulalugialiAsiuniandinm i abdominal surgery

5. ascites

ascites 1{lu poor prognostic sign UiuaniANNEAUNATEY
witfasRuApudrann dniely cirhosis ascites M liiAnnade
¥iahanmsnsndaNnInMI AR LT MM TN
intraabdominal pressure iRmsnuees diaphragm amay UWazae
jinasia mechanical ventilation, 1A%319A1T healing 984 laparotomy
incision , incisional leaks, wound dehiscence, postoperative ventral
hernia N1332UN8 ascitic fluid FIUIUNINBEULIINIEIAA laparotomy
a_'l'-nﬁ’l'lﬁ'l.ﬁﬂ intravascular fluid shift \fil hypotension W&z renal
dysfunction a1 wANINT ascites §9919gn infect TaamTsLaiT
laparotomy wiaanailiunntas seeding 97 septicemia aazwuls
vinelugulefif ascites protein a1 Smenuiinnie divresis 819
opsonin activity'®, intestinal decontamination U&zA13lW antibiotic
prophylaxis finumssnAanIavaamafiatainliiin septicemia av
FuapPMULEEEEMIPAMIE spontaneous bacterial peritonitis 161

FauMsinwnTe ascites aztitan risk BANTHISALS LA
masulimssnsnnauasishandnszasvile Taglumafivimseings
Lijisosiou ilasnansnsalsd s sulWsAmINAn (sodium restriction)
Widaandn 1 gm sy wazlRentuilaar: iy Spironolactone,
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Furosemide T2RAUnIndausinartuladnie 1y hypokalemia,
. d o 8 W . X & .
hyponatremia g Aifinn12z metabolic alkalosis TUURIU Uszun
lug hepatic encephalopathy, hepatic failure 161
dv = v = » ¥
dulunensdasdudiian foalimsiasunubunainn (large
. 1 4 a . . a ¥ -d: »
volume paracentesis) wazl® albumin infusion MU AtunlANe
Auazuanant

6. Hyperbilirubinemia

fvanaTenufiugnin hyperbilirubinemia 11y risk factor g
AIHIAR Tﬂﬂwuiﬂ@'ﬂ'wﬁﬁ neoplastic obstruction %84 biliary tract
WalAsunarin decompression Tatr PTC %y bilirubin asasudaunty
YHAR biliary surgery wuin mortality 9:amad lae Nakayama'® uas
ABIE 1LY mortality BARINNN 28% LWAB 8% uananildainng
AnenludnimaaaInuin a1z cholemia (deep jaundice with minimal
liver damage) 9:vinl# left ventricular performance amay laan13mau
duBau8Y myocardial contraction fia sympathomimetic agent apad'®
wilifasenn1ia PTC wnil complication wateusznns Ldu
cholangitis sepsis, hemorrhage, biliary leakage iusu JmlAnu
fgvanm IMSANNMERMIBANIETIENUNLT preoperative biliary
decompression lilAam morbidity uaz mortality nadrinaa'”'® uas
rliheaglsmemnauiy

FItunT PTC awilu preoperative decompression 33la
ufuuzhdnsieh lullagiy |
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7. Coagulopathy

Fualspsusitfymii3as abnormal hemostasis Isfiae AuLtiy
adtasniasa procoagulant protein nnA2EnLiY factor V N151A
vitamin K-dependent factors 9 manifest Tﬁﬁd‘lu@'ﬂwﬁﬁﬁﬂﬂﬁﬂm
sufinund asandl hatf life fidu prothrombin time (PT) # prolonged
\imnAvanadavedu N2z cholestasis MILALARA vitamin K
malabsorption, antibiotic WwARMSEINN vitamin K Tog endogenous
gut bacteria, MIA¥1 procoagulant aaad laanwihfwassufiaund

A3lW parenteral vitamin K 10 mg/3u 1% correct PT 1
prolonged 161 nefulaenilu obstructive liver disease umelsisnansn
correct 161 udmaineilanil severe hepatocellular dysfunction uazl
poor prognosis lunsdiuiimstinsnanlsezidauannly wazalslAh
parenteral vitamin K Tugilae cholestasis fil#Su antibiotic NNINY
AioUMILNAR

uanmnﬁ'ﬁ’oﬁﬂqiﬂﬁnﬂmﬂaehoﬁwu‘luuj"ﬂ’:ﬂTsmTu fifinasie
hemostasis lAuA

- platelet abnormalities (qualitative+quantitative) 91 splenic
sequestration {portal hypertension)

splenomegaly

marrow suppression

immune dysfunction

. . . . d o
disseminated intravascular coagulation (DIC) ¥4 DIC Uan

P Y a e . - a [ [
tfieluguaenivin peritoneovenous shunt v3aanaifiaanlzAiuinafls
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#1313 Common cause of coagulation factor abnormal ities and platelet

deficiencies in hepatic disease

Decreased synthesis of coagulation factors

Isolated or single factor reduction

Reduced vitamin K-dependent coagulation factors
(Factors i, VII, IX, X)

Reduced non-vitamin K-depended coagulation factors
(Factors V, XllI, fibrinogen)

Shortened circulating half-lives of coagulation factors
Increased utilization (disseminated intravascular coagulation; hyperfibrinolysis)
Loss from variceal bleeding

Platelet abnormalities
Quantitative platelet deficiencies
Quallitative platelet deficiencies

Assessment of operative risk

dnwarmandtindliusziiu perioperative risk @ M3U hepatic
injury Uaz hepatic failure AILERIIUATIT
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ol o - .
A1719% 4 Preoperative risk assessment clinical variables

Disease typa and extent
Acute hepatitis
Chronic hepatitis
Multivariant clinical assessment systems
Child-Turcotte classification
Child-Turcotte classification-Pugh medification
Quantitative liver function assessment
('“C) Aminopyrine breath test
Prothrombin time (response to vitamin K)
Hepatic volumetric analysis
Surgical procedure contemplated
Emergent
Laparotomy versus extraabdominal
Colectomy
Cholecystectomy and biliary procedures
Hepatic resection

y o o 3 P ¢ a a a o o
SawFagunngduasiaqiunne IANAIIANINABNTING serum
aspartate aminotransferase (AST), alanine aminotransferase (ALT)
e Yo ~ - )
uwaz bilirubin §¢ uanAdEIlANNAMINAYEY coagulation U
. \ o
alkaline phosphatase e gamma glutamyltranspeptidase Ng Y
anwdAglaisnn sthithanfnsanivdsuusn uananaziiany
- = ¥ ] A ] L ] N d & [ ¥
HaUNANIIARLNDY 93I8A98 d2UAT albumin e Audanaleray
LY o P d o » o 4
thedunn insnniismewanaatnaimiv albumin g
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Abnormal liver function test in asymptomatic and normal physical

examination patients

> o [ -l L al o 7 . o a a 3
Auasfwutias 9AagEnd liver function test NEAUNG usi.
. ) - | o
Liflanmsuazmansieswmeln® uwiavindaedil underlying liver
a & ‘. o ] [l & » . aa AA’
disease NANAIAN risk AEMIHIARLA liver function test NEAUNAL
aralunaanann sub acute %38 chronic liver disease IMNENWA viral
hepatitis, &1, alcohol w3 fatty liver %dﬁ'ﬂ serum bilirubin, albumin
uaz coagulogram UnA sl AST, ALT wnlaiunn (2-5 win) gilae
Y. q R ol Y , e .
neuilaedl risk samaidalinn lunsdinmadulessiifanioly
[ o
Lildrununemasu

Acute hepatitis
o o » . o o
BRI ETIRNUNUANIEUIY acute hepatitis TUNT

tinAmazLA® operative mortality Wty Tag Harville waz Summerskill®
Iameugilag acute viral hepatitis f5un19Hsm Wuind operative
mortality 9.5% Waz major postoperative complication 11% WsiIfil
erudnsununihifilinuing operative mortality WnTw?' 2 Faiile
FAurTanudreenuinglaeds mortality Watu 1ungaufindnann
WA liver injury Aautnann usstnalINmNgINTg rineuy
elective surgery nATanAauasnlURaY uazARAN liver function test
fin 2-3 duavisnan dawudn AST, ALT digaiiu 5 winag usl
alburnin prothrombin time Waz bilirubin Un risk AANTENARTZAN

40



fan acute alcoholic hepatitis 353 risk AiaATIHIARGININ
acute viral hepatitis ~ Greenwood Wazanz™ wuin 78 alcoholic
hepatitis 1TUAT3YI1 laparotomy Waz open biopsy & mortality gafia
58% %aqanﬁw:ﬂmﬁlﬁ?umﬁq percutaneous liver biopsy f14 5 Lrin
sanuUae alcoholic hepatits 3eArslazumsinmaunitliaza
bilirubin WAt white blood count ulnAldunau JsAaeNNTWN
elective surgery Fam3inwilansliinanuu 6-12 §umw

Chronic hepatitis

u:ﬂ'm chronic active hepatitis 92il postoperative mortality
o X 4w Avl = s i o a 3
Wty #agiaenlailionms us aminotransferase Niga Al risk o1
R < . . . . . s
frivduaafifiennis 87w chronic persistent hepatitis 3 risk AEATHY
AANURENTN chronic active hepatitis N1N%%%° AIUUAITN liver biopsy
. . W a as 4 o, . .
AaumstnarladinadIAgy (Wallunsusaiiy severity 910 liver
histology W#9zIEAR operative mortality WAz morbidity wialufgala
NTULUTA
. . . o v o P . -
dunmuas chronic liver disease finulstnzdnatdnfe
alcoholism, alcoholic liver disease 813 manifest LAAIUGA fatty liver,
. I . N d 1 1 A’ i . v .
alcoholic hepatitis 9 cirrhosis #3176 uarlanawusaniuls risk
' ' o Vﬂ d ﬂ . IR 26 .
panstARtaa ey fatty liver dupenin® @7 risk 183
alcoholic hepatitis 1einaluudn
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Cirrhosis

fifayaninunefiudasin cirhosis 1 risk AanItnAR Lot
WwnwrzatafiadudiunniiAnteies (intraabdominal operation)
mortality rate vary RIS 5-67%, morbidity rate 7-39%% mTUssiy
severity ®BY cirrhosis Wy daulngiezld multivariant clinical
assessment syptems (Child-Turcotte classification)

-
AN 5 The Child-Turcotte classification

A B C

Ascites None Controlled Uncontrolled
Encephalopathy None Minimal Coma
Nutrition Excellont Good Poor
Albumin (g/dl) >3.5 3.0-3.5 < 3.0
Bilirubin (mg/di) <20 2.0-3.0 > 3.0

PT prolangation(s)® <40 4.0-6.0 > 6.0
Operative mortality 0-10% 4-31% 19-76%

aThe Pugh modification substitutes the prothrombin time (PT} for nutritional status

970 Child-Turcotte classification (CTC)* azwuinde
. o od v d o o el . - " Sa -
cirrhosis NMMINNYBIRUENA 133 ascites, § nutritional state M (Child's
- . o 4 ol o da . . ] -
A) 2zl mortality ien  luneusfigfaenidl jaundice, albumin @n, {
: . Lo
ascites, muscle wasting 9zl mortality Nigaann
uAnTlg CTC AltadnauLsEnis AsUssiiiu severity 283
. - & oo d
ascites, encephalopahty W&z nutitional status WU 1y subjective
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qzuansnaiulumausziliuusiazay (interobserver variation) du
serum albubin Wae bilirubin Alale reflect 19 quantitative hepatic
function Pugh uazAnz® HaldRautas CTC laamsld prothrombin

time peolongation UNu nutritional status

mﬂaﬁ 6 Classification of risk category for surgery in cirrhosis

Variables Points Scord
1 2 3
Grade of encephalopathy None Grades 1, 2 Grades 3,4
Bilirubin (mg/dl) 1.5 1.5-2.0 >20
Albumin (mg/dl) 35 2.0-3.5 <28
Prothrombin time 1-4 4-6 >6

Good risk (5% mortality): 5-6 points
Moderate risk (10% montality): 7-9 points
Poor risk (>50% mortality): 10-15 points
(Pugh et al)

cTC ilARanTain surgical risk factor LU 1A Way ALY
AU (nature and urgency) U84 surgical procedure, NMIABUFUDIUEY
prothrombin time @@ parenteral vitamin K Fadasrimmant vl
Aisanauanatanuann luud mortality was morbidity ANHUTzARY
usiazAY Iﬁﬁw:'wﬂ'm’m‘l'i' parameter ﬁluﬁlﬂu quantitative liver function
test 19U ('*C) aminopyrine breath test Waz galactose elimination
capacity®® Afiluifiunieaniy ey test fvialaluaenivliiuva
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Tawaql CTC Adniudeflecisadiu Perioperative risk dniugiag
advanced liver disease MIATIgALUTIRYUY Garrison uazAaz TENUY
e cirhosis 100 T8 AlSTuMTHARlUTaNTD (cholecystectomy,
duodenal uicer surgery, miscellaneous intraabdominal surgeries Y
79U portasystemic shunt surgery) IaUszMAIABANINNTALUTR
Uniianaldifiu predictive risk factors wuhgithe 30 MeRIn 100 e
\Jetionascinfn 8n 30 s781im major complication sepsis with
multisystem failure (JusunaresmImendAgige sasasnde
bleeding tiamIAnwnaIiuamllusmsa 7, 8

=l
A9 7 Variables found to increase morality in cirrhotics and percent
monality

Preoperative Variables Mortality if present
Pulmonary failure 100%
Cardiac failure 92%
Requirement for > 2 antibiotics 82%
Renal failure 73%
Hepatic failure 66%
Gastrointestinal bleeding 86%
Required second operation 81%
Positive blood cultures 61%
> 2 units blood required 69%
< 2 units blood required 22%




ol q A .
AT N 8 Montality rates and blood and plasma requirements in patients for

cholecystectomy

Patients Deaths Blood Plasma
Patient Classification n} (n) % Requirements Requirements
Non cirrhotics 374 4 1.1 0.0352 0.012
Moderate cirrhosis 43 4 9 0.452 0.9752
Secere cirmosis 12 10 a3 452 402
(Modified from
Arhama®’

Nature of surgical procedure

AN9LIARLIULRINIEY (intraabdominal surgery) 9¢@m hepatic
blood flow Idwnninmarindaaug? endrdy fuae cirhosis Mlag
JumMHARTE BINIUAY FxLfie vascular intraabdominal adhesion
Ten rl¥imasidagioenn waedl operative risk goanN

cholecystectomy lugfne cirrhosis™® i risk §4 operative
mortality AIUB 10% (compensated disease) WiININAT BO%
(decompensated cirrhosis) Lﬂ'mmn intraoperative bleeding 91
engorged collateral Tu porta hepatis én:l.ﬁﬂmn'um: dissect gall
bladder fossa LLazcEﬂ'wﬁnd’m%*ﬁaﬂztﬁﬁﬁmﬂn‘ hepatic, combined

hepatic-renal failure, sepsis Uuas variceal hemorrhage
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] . . . )
#1319 Preoperative variables and monrtality rates of survivors and

nonsurvivors of abdominal surgery

Mortality if Mortality if

Preoperative variable Presant Absent
Child's dlass

A 10%

B 31%

C 76%
Ascites 658% 1%
Emergency surgery 57% 10%
Bilirubin > 3 mg/di 62% 17%
Albumin < 3 mg/di 58% 12%
Pt > 1.5 sac over control 63% 18%
WBC > 10000 54% 19%

(P < 0.01 for all the variables listed)

common bile duct exploration fil perioperative morbidity Wae

= B
mortality Nigatunu

dMIUNTIELINAR major hepatic resection IHUMNTHARAA hepatic

- s, ] oy i |
neoplasm W38 trauma N¥ risk Ngd wu*ngﬂ'm cirrhosis YIBNENN

d o W v . Al
\Harneen hepatic lobectomy %38 segmentectomy Sitj 389U 3Nd

. a a q N A = ar
mortality it 89% (LUBI1A intraperitoneal sepsis) LLaLNEUNU 25%

L% Aﬁ ) ol . . L L. » = 3 F O |
Tudiheaganilaidl cirthosis unndgtindavzdnsfarsaniulasun

- . ol P 3 LY ” .
a8 (hepatic remnant) 3¢ regenerate Imnwanﬂzmﬂmmnﬂmo
- - -% X o . & o ad A
WWenwandald Fatunulsauaz severity wadlsaluliladudluniinin

g o . . = .
Waztiufiu patency ¥89 portal vein fuguanfiiliu hepatic trauma
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. n . AJ IJA a o

postoperative morbidity W&t mortality qumqm'luqn'mﬂ'l‘m’l
& 0 . & X e, &

resection MauR 2 hepatic segment TulU wasiuud injury uulau

retrohepatic veins AIEWIDLNZ

Practical implication of risk assessment™

o ' & = 0 I . .
NTAYAEN JTINUANNRINIUMN WRUIINTITIUTIN risk
assessment system Witthaniu preoperative evaluation system
d & 1 L4 H . . *lv 1
szuummuunaumoqomnuaz‘lu practical szuu CTC nivatnAay
198 iBusimlisimegianizgiiae cirhosis daunisesldlulsn
o d g, . v e o
uiu g7ilaild cirhosis dudalsidaay
=t > e R 1 =
Gholson ua:z Bacon 3slslaua classification 4189 (A3
= = . ] 1 as -~ 0 I
10) NezUszliy risk AaMIEIAR lALanAY severity wae chronicity
wnalspeurasilog wazalauasmathen (elective surgery - MIHN
- A A L d 1 et - ]
peananNsodaula, emergent surgery-mimmmqmauﬁlummin
a wv,
aauls)

o
#1719 10 Preoperative classification of hepatologic patients

Hepatitis
Class Acute Chronic Cirmosis Surgical urgency
I + - - Elective
Il - + - Elective
i - +- + Elective
v +- +/~ +- Emergent
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Class | duaeiiflu acute hepatitis uaz uUNTEIAR elective
surgery Tusmmituiflinenenudaumsindneanluaunssais serum
aminotransferase naugund deazlfiaaliumuinlugiaedning
M3 identify fiaumatinen ey acute hepatitis (udandnAny
lunsam perioperative morbidity uax mortality ﬂ'ﬁnﬁﬂtgmn’lﬂi’]ﬁ'ﬂ
laparotomy filaisuilu tiulunsdifiasdeinees bilary obstruction (s
gafgallaliwidn) usdusensquiaagly cass | Famsadazuiule
(AUATMNEIAYEBINIIUENTZWINY obstructive AU non obstructive

jaundice

Class Il ¢itlaenilu chronic hepatitis SUnT3 elective surgery Aag
0 ﬂ‘ - - -~ -3 d
nIuIEsaMIANNIMINATEIRULAY 6 LABY (WD exciude
resolving acute hepatitits) Wasmiu histologic severity 910 liver
o~ = . . L. ' y [
biopsy gulasniilu chronic presistent hepatitis WwNUABMIHNGALAR
W . , ”» v \ L. de [
A1 glae chronic active hepatitis 68w chronic hepatitis NisAwWA16
(1du o—~IFN, corticosteroid 1u chronic hepatitis B waz C) AAITIA
o - | e 0 - L. Y (ol
MM uasdaumitaaluauniilseesil remission uddluiing
a & o [ & 4 ¥ & ' " .
SnwvIasnwnudlalana AfpstIuIminsEning risk-benefit ¥83A3
e a, X o
HIAR Tuﬂimmuu‘izﬂﬂag‘lu class IV

Class Il ¢hl7e cirrhosis flezsunstinen elective surgery Tunsdifn
Usniiiu risk lagld CTC 1w Child's class A nusamstinAales
Toeiii risk Lsisn teuzA Child's dlass C AMTANARIM SR fie
Child's class B (Hunguiusufiugnniign maasanfituagiuusia:
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bt d d W 1 o » ' P
yara Usvedugnarslisanlumafietanldun activity gaalinly
& ' . A
BoisUY, MIRBUGUBIYDY prothrombin time M8 parenteral vitamin K ,
o ) el 4 NJ ) - -«
THANEINTHIAA LEUGI9EM laparotomy 1ugmﬂﬂmnﬂimnmm
ABUUAD WU risk 189 hemorrhage 370 postoperative adhesion &9
> N . ad & » . .
NANIRAN prothrombin time AYullial® parenteral vitamin K uas
al s v o &
laboratory parameter Bu9gNAYU nTtnsanatald aulusunsena
aq » al o
condition 1ENKUIBA MINEENNGR
ad a o, -
WaRe AR Ui class Il 3 preoperative measures
. o o - v | | % a v
wa'mﬂmmuﬂs:‘[ﬂﬂu‘lumﬂmauQﬂ'mnaum‘smmn IWvBYA
- o oas L& . : -
GURTLY T Atsna JNAIUBTTIILAR perioperative morbidity Waz
mortality 160

m‘naﬁ 11 Perioperative preparation of the Class Il cirrhotic
Restriction of dietary protein and salt

Diuresis of ascites

Correction of coagulopathy with parenteral vitamin K
Correction of encephalopathy (oral lactulose, neiomycin)
Intraoperative hemodynamic monitoring

Board spectrum antibiotic prophylaxis

Possible intracperative vasopressin to minimize hemorrhage

Class IV dthalsasundasiunisindaatiniasion lunsdidu fife-
threatening iliness (flasenfiianlumasTandietos Auuwng
IdmRNIAMNAaUndnawsoudlldagimag 1aud ms
unlennae abnormal coagulopathy Inamsti fresh frozen plasma uaz
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platelet lus1efifiu DIC A3l antithrombin 11l uax desmopressin
(DDAVP) graduslamd msudly electrolyte #AfimUNA 1du
hypokalamia, metabolic alkalosis filuselemd

nIguaglae class IV wasinsn ufsidtymun i
wndl hepatocellular function ﬁl.mm WazDALAM multisystem organ
failure HiduIngifihemaimuindanaieldfumsguasnwly icu
WnTEN9 stable MIguaRazaNdmIuglemand udslumsn
thaeneil

fifssiuuntznmide uasdwlngAfuuiiieain
amzunindaufjuusnasinsn  AoduaelaulamAy 2 unit
sewinarinen faunafilniinan septicemia 3y multiple organ
system failure source B4 infection NNN19IN infected W3a
contaminated ascitic fluid AUUMIIW broad spectrum antibiotic &9
usszazusnuasinsasadudeindu

mslfeluihemand asliewsAdaaudniuaieg via
annMne drug~-induced hepatotoxicity Was encephalopathy

msli acetaminophen 1y prn doses AIsMAMIARS (BN
hepatic cytochrome P-450 aufadulasendau wia msaumarlu
szazAnuwind v lWEmsfinmee toxic intermidiate anARY HINGN
benzodiazopine firTMANIAEY ilaeninananszduliifia hepatic
encephalopathy

Qﬂawﬁ'nmﬁ'lﬂ' flamaifim stress-relalted gastritis 1sine
mauunsl¥ prophylactic H2 blocker 33AMusniy N NE19
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-l o . .
Famotidine eilluefiinanzan lassnluas hepatic blood flow
) L e . .
wazlitiuith CNS lunsdindl hepatic dysfunction

m:mﬁ 12 Postoperative management of class IV patients

Objective Intarvention

Avoid septicemia Boar-spectrum antibotics

Preserve hepatic function Avoid acetaminophen

Maintain hemostasis Avoid hypotension

Hemodynamic balance Monitor prothrombin time, ALT, bilirubin
Avoid encephalopathy Vitamin K, FFP

Minimize G| bleeding Platelet infusions

DDAVP (selected cases)
Swan-Ganz catheter
Salt-poor albumin

Avoid dopamine

Correct alkalosis
Minimize sedatives
Avoid benzodiazepines
Stop Gl bleeding
Cleansing enemas
Lactulose, neomycin
Prophylactic farmotidine
Avoid overtransfusion
Prompt endoscopy
Sclerotherapy for varices

DDAVP, desmopressin; FFP, frash frozen plasma; G!, gastrointestinal
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Ascites and SBP

WQY.ARINT NBIIY,
AUW.d9WUS BATAY
[zawenunagwry

Ascites ) pathologic fluid accumulation within Peritoneal cavity
gune  80% lluvin cirhotic d1udn 20% 10U nonhepatic cause
Ly malignancy heart failure, TB, pancreatic , NS, Chlamydial (Fitg -
Hugh-Curtis syndomes)’

_ lunufl stable cirrhosis W&a% sudden develop ascites %
fade9191nhepatocellular carcinoma precipitate 1¥ifie decompensate

~ malignancy fivinl¥ifin ascites 1A Breast, lung, colon,
pancreas®

- lu Alcoholic 7iifim ascites a1aifialdann alcoholic
cardiomyopathy W38 alcoholic liver disease AlA

- #7993 9MEENY flank dullness, shifting Wamaind fluid
>1500 ml @2 puddles sign @nansawuliile >120 ml taniuniri
AT ultrasonography @N1TONU ascites 1 udaziidaeandt 100 ml
Tt
Grading Ascites 181

1 + Detect only by careful examination

2 + Easy detect , but relative small volume
3 + Obvious ascites, but not tense

4 + Tense ascites
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Myl

Abdominal paracentesis AYTNIUNTE

—

new onset ascites

no

rapid decompensate ascites

w

Unexplained hypotension, encephalopathy, acidosis

Contraindication*

obvious coagulopathy (A7M%a3dlandlfie hemoperitoneum
vamnnanunantuduiiealaansy, m3lw FFP wia Pit. raula
duilu inmzlamd risk sia post transfusion hepatitis 5% WEUAULAA
hematoma 0.9%

Ascites fluid Analysis

Routine : cell count , alb, culture

Option total protein, glucose, LDH, Amylase, gram stain
Unusual : TB smear and C/S, Cytology, TG,Bilirubin
Unhelpful: PH, lactate, cholesterol, Fibronectin ,( 1 antitrypsin
gross appearance : Uni cell < 5000/mm?®, Transparent yellow

cell> 5000 / mm® - tiu > 50,000-mayonnaise
RBC > 10,000 - pink
TG > 200 - chylous milkly

Bilirubin > luiden -bile peritonitis

black ascites - malignant melanoma
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Ascitis fluid test

- cell countmean WBC lu uncomplicated cirrhosis 281+25
pnciunsdls diuretic segaiiuny lagdl lymphocyte teiu PMN upper
limit 250/mm? usle diuretic AliannnGE® dranslfideatuing
correct 1 PMN 370 RBC 250 61

- Serum Ascites Albumin gradient : %ur'ﬁ_i oncotic—hydrostatic
balance 1 SAAG>1.1 gm/dl udsaindl portal HT & accuracy 97%
wazd1 SAAG< 1.1 gm/dl udmainlaifl portal HT § accuracy 97%
[uny  test ﬁﬁ'aqnﬁmﬁouﬁﬂﬂﬁ diuresis , therapeutic paracentesis
alb.infusion®’

High gradient >1.1 gm/d Low gradient <1.1 gm/di

cirrhosis

Peritoneal carcinomatosis

- Alcoholic hepatitis

TB peritonitis

- Cardiac ascites Pancreatic ascites

- Mixed ascites

Bowel Obstruction/infarction

- Massive liver metastasis Biliary ascites

- Fulminant hepatic failure Nephrotic syndrome

— Budd. Chiari syndome Post-op lymphatic leak

- veno-occlusive disease Serositis in connective tissue

- Myxedema disease

- Fatty liver of pregnancy
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ANNHANAALARLATIN

Izfem & NEIAYASIAINY

—

finz hypotension 1inlW portal pressure aRase

2
3. il chylous ascites 9% false ({lu high gradient
4. M1 hyperglobulinemia > 5 gm/d®

5

. two causes of ascites formation

mTil high SAAG lleuanindl cirrhosis usiuaninil portal HT
R X o
- culture : SBP 1{lu infection AiNntilu monomicrobial with
. . v & | 4 -
very low bacterial concentration(1 clolony/1ml) AUAIS C/S AeiT
three plate and blood culture bottie 3xLAY yield lumTidiaae®
L oa d .
- total protein : LAY exudate LB protein > 2.5 gm/dl Waz
o . ' ] [ -
transudate A protein<2.5 gm/dl weiwudnlaiiiuselaayd fananmauin
L) Y . b . ot o - .
anlfiglumsiiadeusn SBP Au 20 peritonitis laafifia protein >
1 gm/dl, glucose <50 mg/dl LDH> upper normal 6"WU 2/3 criteria
At 2° peritonitis™
a o Y - 4 -
- glucose : UnAvziidwvinuluidan ass1aliogn
consume A7 WBC Uas bacteria
ad . v o P . X A A
-~ LDH : UnddiAminaniAsimiliuendas Agituiiied
TPMN wda LDH
& L -
- Amylase : wugstulu ascites LialaENIMAN pancreatitis,
gut perforations 3% > 5 i1lu serum
. ] &' L 4 = O . ani
- gramstain : laiRaawuda anriulunsdl 2° peritonitis



- cytology : sensitive 58-75% lums detect tumor cell line
peritoneal cavity Tainwuly hepatoma, liver metastasis,lymphoma
Yl PMN Ejﬁu'lﬁ'l' usifigLliu ymphocyte predominate

- Triglyceride : 3fladt Chylous ascites iln TB>200 mg/d
wazn1nAly serum

~ Bilirubin : 3094 bile peritonitis 18 TB >6 mg/dl uazaN
Ay serum

- #9umIM Fibronectin, cholesterol, CEA An3fiady
Malignant ascites wuinellaifiuselami

— M7 Adenosine deaminase test itailedy TB peritonitis
WUl sensitive Uaz specificity 818 1dunuma i laporascopy &

Pathogenesis "Underfill-overflow theory"
1. increase hydrostatic pressure
2. decrease oncotic pressure
3. Chemical peritoneal reaction
4. lymphatic leak

Complication of Ascites wtjaiy’

1. Spontaneous ascites fluid infection
- SBP
- Monomicrobial non-neutrocytic bacterascites
- Culture negative neutrocytic ascites

2. 2° peritonitis

3. Polymicrobial bacterascites (needle perforation)
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Culture PMN Other

- SBP + >250 no evidence intra Abd.
Surgical infection

- MMNB + < 250 no evidence intra Abd.Surgical
infection

-CNNA - >250 no antibiotic used,C/S method

2° peritonitis : culture + MALlU polyorganism , PMN >250
ol . . al o v . .
3 source of infection N3nwlARIY surgical 18U perforation, Abscess
polymicrobial bacterascites: WU multiple organism, PMN
- w - [ .
< 250 SISaLNDIREIBY Trauma, ¥ ileus , 1A Stool or air content

Pathogenesis
Gut flora
Alter permeability Alter flora
systemic infection —— — RE dysfunction
Complement Deficiency
Bacteremia
Bacterascites
./ l h\ good opsonic
poor opsonic Moderate activity
activity opsonic activity 1
SBP CNNA sterile ascites
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Clinical fever, Abd. pain, tenderness.Rebound tenderness
Mental change ( Bowel Sound

\Fafinu 70% dlwgi gram - : E.coli, Klebsiella
25 % 11 gram + . strep.pneumo,Strep viridan
<6% \flu anarobe  : tRgunuLREs 1 % winly
1% 183 SBP (flu polymicrobial'

MIiNw

SBP - antibiotic iv 10-14 Su sudefiasdy wnzdahmsidia
sBP la#aasinuarm 1 Bacteremia S9mslitnfiunune ulas
iTtunlienine 5 Wudlanafnay

MMNB - antibiotic iv 10-14 M 61391M3 WIBEN persist C/S +

CNNA - antibiotic iv 10-14 u \&an 30 cephalosporin

2° peritonitis - Surgical intervention, 2 wik antibiotic 1§an 3°
cephalosporin + Metronidazole

polymicrobial bacterascites - antibiotic iv 1a8n 3° ceph +
metronidazole SLEEIATAAIN response, serial ascites
PMN, C/S

Prognosis'?

mortality 5% Mazaman infection ondafiminan G
bleeding a3l SBP iy good marker 984 end-stage liver disease
A5 liver transplant Tumef candidate
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Prevention'?
wuilunufisentin 69% =i recurrence Tu 1
'l'uﬂuﬁ ascites protein <1 gmvdl 1y best predictor of recurrence
n3lA Norfloxacin 400 mg/D  &N1I0AR recurrence 16 UARTT
YirlWifim Bacterial resistance W superinfection™

Complication A 9

Abdominal wall hernia : umbilical, inguinal AN surgical
correction

Tense ascites : reguired urgent therapeutic paracentesis

Pleural effusion : 3iNWU Rt. side or bilateral (Fandn hepatic
hydrothorax LAiR91n small defect 489 Rt. hemidiaphragm N133N®N
\fom surgical repair lumefl operative

candidate ﬁﬁtjﬂﬁa Sodium restriction and diuretic

MIINW Ascites
- low SAAG
peritoneal carcinomatosis : gt peripheral edema it

diuretic 18 therapeutic paracentesis

: TB peritonitis : anti TB drug
pancreatic ascites . spontaneous resolve 819
#el¥ endoscope stent, surgery 178, TenUlW Somatostatin 161
: Chlamydia peritonitis . cure lael tetracycline
: Lupus ascites . steroid
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- High SAAG
Fnw cirrhosis : NEANT, TNWIMUEINATE cimhosis
(Wilson, Lupoid)
Hospitalization : "1 preciapitate L¥u Na load, non
compliance
diet education : Restric Na < 2 g/D, &7\ fluid restriction
Tiduflueniiulumed severe hypoNa < 120
Urine Na excretion \fit) 24 hr. baseline faitAuaTuila
%t Cr 15-20 mg/kg/d, el 10-15 mg/kg/d
- lusa una >25 mEq ueaaindl spontaneous natriuresis
MmN  Na restriction finalaikaald diuretic
- luse una <10 mEq ﬂ'm‘%'u High dose diuretic +
intermitent paracentesis

(lﬁ' spironolactone 100mg + furosemide 40 mg 'l:Jwa)

: Diuretic

- spironolactone BEAANETY >2 wk F9eAuma a1eld
amiloride 10 mg unuld aangnii5andn, Lifa gynecomastia us
TP half life 24 hr a1Buly cirrhosis AatuAuTuazaIfinaly
faufu  furosemide 40 mg Mumai3au SAIEIY 200480,
300+120, 400 +160 W38 max amiloride 40 mg a3 l§vumaAANT
ABITzI3AN Electrolyte imbalance no  limit daily wt. loss 1uAUT
massive edema ustiliun AIsIRUL.aASY 0.5 kg/d 61 Na< 120
wia Cr > 2 1fnga divretic finum il ascites nAatasfige
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e1I% comfort, prevent hernia, hydrothorax £33  opsonic
activity 10 1rin Saaanmaifia SBP lamaa's

Refractory ascites Aa fluid overload unresponse to Na

restriction and high dose diuretic manifest lae uu.liasainiaiia
complication 910 diuretic WUl <10% ATTNWN

- Therapeutic paracentesis WUINM3IA colloid infusion +

. [} d L4 [) ] [
tapping f2taamsilieuntaseas Electrolyte, Cr 18 wsinthalsfimw
Taiam morbidity W38 mortality (10 gm per liter of fluid removed)
. » ] P . -

- Peritoneovenous shunt Wuilildauulas survival (ia
- v S -
mgunu medical Rx uanIINULLAA complication 99 pulm edema,
bleeding varices, DIC, embolic phenomenon, infection

- liver Transplantation

Once ascites present ; mortality Usznit 50% in 2 years'®

Siant Gpironolactons 100 mg/D , Furossmide 40 mg./0
Resirict NaCl « 2 gm/D
|

{ | i
dminesmuihminy s Lineeudwing 1fin Complication
| - Na« 120
Wrrrinweely -Gr>20
- Hap. enceph
—-—'_-_'_—-_—-_._'_-H‘H‘-‘l-.
Urine Na > B8 Wrine Na « 20
Non Compllance Ry Ourete Tudnrrees
with diet apiro : hosemice 1w
200480, 300+120, Wy Divretc
4004160
Continue, F/U, thmumtn mrimniug
oft furosemide dhuu asirn Therspeutic tap,
WBuly Shurt, Tranepiant

winuimg = eyl Amiloride unu Spironclecione Tusu A 10 mg/D . Max 40 mg/D
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The Natural History of Hepatitis C :
Viral Load and Severity of Liver Disease

un. 3t Vugaamna
avgnnawmsnsal

WNANUEINIMIUNNEFIN non A non B Hepatitis Faifiaann
1a¥a  unvensilaA.1988 A1 Choo WazAnizAuWU genome mmalaid
Hepatitis C Virus (HCV) lae3fnmain molecular cloning 37n&d
chimpanzees fIlasunTMAansl® human factor VIl concentrate i
L%ﬂ‘l'ﬁ'am‘j‘ waINiuRlAT MR NI AN EmMaNNazfinudn HCV
(usnadulngjuasinefidy non A non B hepatitis lasianaz
atnaBaen posttransfusion Q’ﬂ1ﬂ1‘llﬁ‘3’m€aﬂ’luﬁamﬁ'\ﬁuﬁﬂzﬂ acute
hepatitis @uApunanusliianntsuaziinnin 80% sxnaneiiiy
chronic hepatitis da9ruaunileazii progressive liver injury UNIMT
Anumuiesd cinhosis g 20% meluszeziaan Wiss 20 Tualy
s1uauilazfin hepatocellular carcinoma (HCC) &9 1% #iall® a1nnns
Anwn prevalence wBvgLAuENIEUIINLITE HCV lagnsmTas anti-
HCV 1uc§1]151ﬁuw*‘smmﬁﬂﬂﬁﬁmn'l'u'm‘lnﬂwud'lqoﬁa 1.5% WAMY
audnausnlaia Hov TulssmaAlnefidutigwann® meluvm
5-6 TftuaniinmIAnenuazanadtlantasiu virology,epidemiology,
pathogenesis, natural history uaz clinical manifestations L‘?iu%umﬂ
atslsfmuaitlalususing gfdiliisame  Farilinsinw
wastlastuauanigunnlada Hov Slilanaisne
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Virology

Hov 1flulada ANA mauaniifidnenslndiAseiuladalundg
Flaviviidae 3 genome filsznausae nucleotides Uszun 9400
siumisdailu code v8 amino acids 3000 Tutanans structural uaz
nonstructural proteins @2uflaf 1 structural proteins An C @3y
nucleocapsid, E1 uaz E2/NS1 dM3U envelop &73u nonstructural
proteins Usenaumael membrane binding proteins, helicase uax
protease enzymes TUanudn RNA naaasmuaddaui il
noncoding regions 8 FIANT 14

Genome ¥3d HCV HAnuulsumugann  daguuwuh
fiathaday 6 genotypes deluusiaz genotype ardisiumiines
nucleotides #NuBY 31-34% upnanilusas genotype HuLipaN
[{lunane subtypes TaefiiiFiunustas nucleotides AIRUBE 20-23%
uvuslasaly subtype idsanufgigraliAmuulslTIuEEY genome
agingefia 10% dwfidanauninulasfgaluszninusias
genotype NiAB 5' noncoding region %oﬁﬂgiﬁ'ﬂﬂﬂ'i'l 8% savudaiv
viunifieuldiiufdures probes sty polymerase chain
reaction (PCR) Was branched DNA bDNA) d@1Mu3iasy amino-
terminus 189 EZNS1 flutiiafiSunin hypervariable region 3
amundrdglummlafatiasnusaiessnn immune wad host Faudei
anaflunalandsfivinlilase HCV awwnTndl persistent infection
flagiunanaslumsutauaznian genotypes waslaid HCV dadl
ANIFUAUBLNIN ﬁti‘luﬁHﬂu%’uuaz‘li’mnﬁqﬂﬁﬁaﬁ Simmonds Uaz
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L 4 A L 4 []
Aazlaaunlull 1994 mywn 1° TeFsumeunsus genotypes u
' o
WUUAN GNNTIEY

-l
NN i Hepatitis C Viral Genome

[l Huclec- Birding F:m'w Bunci Pryrmeim Linbar s aias
SUT [cTei[eamsi] nsa| nss | mes | NSS BV ana
13 | Structiral | Nen-Btructural | 3
: 541
x H
e e e T Antigens used
Ui .. s s | N serological assays

+ Targt Probes to bind ampldar . Probes for BONA Assay

PCR primars

mﬂoﬁ 1 Hepatitis C Viral Genotypes

Simmonds  Simmonds Cha Enomoto  Mori/ Tsukiyama-
1994 1993 Okamoto  Kohara
1a 1a | K-PT |
1b ib ] K-1 I
ic
2a 2a ] K-2A [} Il
2b 2b i K-2B v I
2c [}
3a 3 v Vv
3b v Vi
4a 4
Sa Vv
6a
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Epidemiology
miasrptadlaSd HCV anAannd parenteral route ti'lu'nﬁ’n

fNTIﬂﬂﬂﬂn’]'ﬂﬂ‘imﬁﬂﬂ‘lﬂ‘mﬂ’]uﬂiuﬂﬂu‘ﬂﬂﬁLﬁﬂﬂ MERdIINTRMT
screening W1 anti-HCV mmﬁn’ﬁ‘n sensitive 1u|.aﬂﬂﬁ‘lmu1ﬁmﬂn
yrlvEamdadaasmationn pewlsinumMIngan anti-HCV
mas s AaRnwaTenunsInnlaiudaudalaniedy 12 dumuas
UNTIEDANTUR 6 Wau® Uasuiduaiiugfifa IVDU uaz hemodialysis
nsAnIUindaefivin hemodialysis sxlnauansa anti-HOV Tag
ey 20% dmiu health care personnel wudnlaladiay
\®eau NN general population ﬁwu:f'ﬂﬁi‘u needle stick injury 910
dhenlusudniauinlad HOV wurirdisrmmaifia seroconversion
0-10% Wnaziinnsmsiawy HCV-RNA lu saliva, urine, semen uaz
ascitic fluid AIHUANSARAANIY sexual contact WA household
contact wuinlasan’

flaeiusnauainlada HCV Bniszuna 40-50% Alaidl
Use3Rmsd parenteral exposure Bl HCV las  Aguduag
sporadic wenisinmunlaudalsaanatnels

The Natural History of Hepatitis C

TINMIANMLLY cohort Tat Di Bisceglie wazAnuzluiag
posttransfusion hepatitis wuindleldsulafa Hev md-mmﬂq,u
serum ALT awu‘luﬁﬂﬂ'mn 2-26 waldfuiden FadzAn 8.3
AUs¥  szAUYBY serum ALT szdsunyaiuuu polyphasic Tutaa
u'sn'[ﬁmzqeﬁqn'luiqaé'ﬂmﬁﬁ g-12 whmNUuTAUaRaSEY
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ALT (W/L)

[y 1 0 0 g ad
sAuszatUszINN 3 riuae 1.5 wintadAUnAN 1 waz 10 T
] [ L3 J 8 [ 2 -"v o al J - ]
arausminmn 28 Tushuauildasninniannns Wasamnluwudn

o W & o . .
69% nanewlusudniausey, 20% \u cirrhosis Was 12% iy end-

stage liver disease

mwf"l 2 Mean Serum ALT Activities in Chronic Posttransfusion Hepatitis

B8 &8 B 8B

- - 3 “v A
Seeff UAtANE ‘ls‘n’mmtﬁnmuuutﬁmnuﬁﬂmmugﬂmnﬁ

acute posttransfusion non-A non-B hepatitis [ﬂmﬁuuﬁ'una'u control
2 ngy  NAUWUTY long-term mortality rate 'lm’mﬂmmn'la 9luef
Urandimsdemaly 18 Ulisnann control nmm 1 uat 2 An 51%,
52% War 50% MNAIAU Tusrunuiifiu mortality Mdeanulsasu
E9 3.3%, 1.1% uas 2.0% smuaan® atnlsfsuainiune
ez lumspamuilazlumiAnmnnes Seeff uazanzliuiung
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ifassnnisfinutes Tong uazpzwudsEEzIARAERINATIRSY
Wdomlumaifie cirrhosis waz HCC 'lu@'ﬂ'lf.l posttransfusion hepatitis
AB 20.6 waz 28.3 Umumau Inedl cirhosis 51% waz HCC 5.3%"

m3stiiulsAtas chronic hepatitis C aslludnwuzuuy slowly
progressive  ilEatliliamiuazizAl serum ALT azgalainnnnia
Unf Alberti uazAezldAnw histopathology 'ﬂm@'ﬂ?ﬂﬁﬁ anti-HCV
usilifionmIuazszAu serum ALT U@ 16 Trawudrdinnssntaung
histology #4 9 stlaefiiilu chronic persistent hepatitis (CPH) 6 7,
chronic active hepatitis (CAH) 2 318IUaz cirrhosis 1 5781 $2AU serum
ALT ladunudnunssnidutasiunia histology uviwud'ujﬂ'mrfa 9
Tt HCV-RNA wousfigftlaed histology Un 7 malail HCV-RNA
GH

EmmangslutaniuisuenafuamaTuusNBRLS
fifinnnlads HCV Aamsgma histology  IATgiAuEMIULIsERY
AMUTUULRTBFUSALAUTE FIRINa A LT gazuumIaTUlALY
mTad 27



m‘m'ﬁ 2 Semiquantitiative Scoring Systems for Chronic Hepatitis

Components of the System Range of Scores

Knodell et al. 1981 Periportal inflammation 0-10
with or without bridging necrosis
Intralobular degeneration 0-4

and focal necrosis

Portal inflammation 0-4
Fibrosis 0-4
Scheuer 1991 Portal/periportal necroinflam- 0-4

matory activity

Lobular necroinflammatory activity 0-4

Fibrosis/cirrhosis 0-4
Ludwig 1993 Portal inflammation activity 0-4
Lobular inflammation activity 0-4
Stage/degree of fibrosis 1-4
Ishak et al 1995 Periportal or periseptal 0-4

interface hepatitis
Confluent necrosis 0-6
Focal lyptic necrosis, apoptosis 0-4
and focal inflammation
Portal inflammation 0-4

Fibrosis/cirrhosis 0-6
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Histologic activity index ( HA! ) @uaualae Knodell uazpme
HusuuildsunnuteausiitadeAomaen grading uar staging 13
faefu  AINUTTULERS Sheuer Waz modified Sheuer daidunlng
Ludwig 3slsiuan grading 983 necroinflammation Uas staging Y89
fibrosis aanAINAusuaslum e 3%

safi 3 Grading and Staging of Chronic Hepatitis

Grading -of inflammatary activity Stage/degree of fibrosis
Grade Portal Lobular Stage Degres of fibrasis
1} None or Minimal None 1 Ne fibrosis or fibrogis confined
1 Partal inflammation  Inflammation but to enlarged portal tracts
no necrosia 2 Periportal fibrosis or portal-to-
2 Mild limiting plate  Focal necrosis or portal septa but intact
Necrosis acidophillic bodies architecture
3 Moderate limiting Severe focal cell 3 Septal fibrosis with

plate necrosis damage architectural distortion; no
4 Severe limiting Damage includes cbvious cimhosis
plate nectosis bridging necrosis Probable or definite cirthosis

FTALATINTULRYBIRUANLAUNSE grading (TutfadadAglu
msnmaulashwinazuan prognosis 1BIAUBNEUINALITE HCV WA
masausiRsazliuuaniinafiimsfnends pathological evolution
wassuaniaunnlafd HCV Tae Yano wazmaizdamanuinguiensd
grading 723 inflammation A1y modified Sheuer qaﬁamnn'hﬁa
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winffu 5 s=fm cirrhosis 100% 1y 10 Uuasuunanfa 3.5-4.9 92
\fim cirhosis 96% W 17 T shuinefil score daanimIawiiu
3.4 9eLfid cirhosis e 30.4% 1y 13 U uensn grading ud? Yano
uazAnstINdn staging w3io degree of fibrosis Wadusuiliua
ifautumusalumnd 3 midildamn fibrosis 1iusamisuands
sezanigiasfisusniauan Aaulla fibrosis snnfudmrhfiaefind
il cirhosis annhidiheftitaadasnadiuimnuni
{Rstmasatwiiansiinasemisnidurssnulugihosudnisy

nlasd HCV ﬁqmﬁ'ﬁ‘gﬂlﬂumr\aﬁ 4'

o
A1T9N 4 Factors In Severity of Hepatitis C

- Epidemiclogy Transfusion versus sporadic hepatitis
- Time Patient age

Duration of infection
- Hepatitis C virus Genotypes

Viral load

Degree of variation

- Host immunity

- Environment Alcohol intake
Hepatitis B coinfection
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MWl 3 Grading and Staging and Progression to Cinthosis of Hepatitis C
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Alter wazAnz 1ﬁﬁnmﬁmmm4:ﬂ’lﬂﬁl.ﬂu acute community
acquired non-A non-B hepatitis 30 elU 9 3 48 WWauANUINNNg
\iewllu chronic hepatitis Uszunt 60% Lﬂﬂﬁu'luv'i"'anfjuﬁﬁmzi'ﬁ
parenteral exposure uazﬂfiuﬁtflu sporadic  lagfiwUINIEALATY
JULTITBY chronic active hepatitis Tunga posttransfusion azaNA
Faindummeansl@dsudasn transfusion sxvililaFulsunalais
Aurnnin® uddnnganideAnmluguoeds 288 118 duily
posttransfusion 77 18UaE community-acquired 211 Telaadaniuly
10 UnaUNLIBRT NG chronic hepatitis Used1td 90%, cirrhosis
Ugzana 30% WAz overall mortality Uszane 4-9% laAANUANAN
Autuns 2 naa'’®

‘i'mo'mm‘sﬁnmmnmﬂu‘lunjﬁmu"’mmﬁamwuhnejuQ’\'J'm
fimgannndn 40 wudniu chronic active hepatitis Waz cirrhosis 3N
rihnduiianadannd 40 TAa 66% sin 33% uasfifivsziimsdin
awuunn 10 Sinunnmridladaudunguiivsiimsinds
Ynand1 10 TiAa 70% s 30%'® Narpsifedadlemiusyudninu
anduannlaia HCV 1y slowly progressive disease

fimsAnwnauannusuiiisurmaTuuRtaIsuS LA ULAE
8RIINAR cirrhosis 'szwi'mjﬂ'mﬁtﬂu genotype 1b AU genotypes
Auquiu 2a, 2b w0 3a  uavEIMIAnWNRautiaudIiy  Ms
WisuifisussnanAeuiesidynidesnn prevalence o4
genotypes i JuanfInuluuAasUssinAuasnguatg 1 genotype
1b sinwulugiheagannni 50 ansR genotype 3a wewulshinand
Tuguaseeging  (ululddimsszuiatas genotype 1b \istluriau
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ﬁ'ﬂ.ﬁé’ﬁlﬂu genotype 1b \uanuunin®  Pol uazAmz Tussne
H3auee wurdngitheivi hemodialysis riaull 1977 udlsdulada Hov
2ziilu genotype 1b 913 62.6% uﬁ@'ﬂaﬂﬁﬁﬂné’aﬂ 1985 lusiuniiuy
genotype 1b el 16.7% waziilu genotype 2a B 41.7% wananil
genotype 3a, 4a Ut 5a LRIGHNUNAIT 1982 winfu®® defisree
AMIANWASTUIUNINNULMABUAUNAS genotype 1b AASmaudUBIsE
m3inwnae interferon LaifilaiiEudy genotype AN WUMIANIN
I Mahaney uasmeuzwuin genotype 2 HAINNTULTITBIAUBNLEY
910 histology ¥ NATIUANAUNTEAULAY circulating hepatitis C
ribonucleic acid (HCV-RNA) miniudeifisuiu genotypes Au¢q
dmiunImeudusIRanITnenAae interferon WUWA 7% 1u
genotype 1 weuzf genotype Au ‘jﬂgl:ﬁ 40%"°

finunifiaiimImuSuna viral load 18AEMIANKIIUIL
U aeifianiz viremia AaMTARIIINL HCV-ANA Fqeid
reverse transcription polymerase chain reaction ( n-PCR ) luifamii
ANNAUNUEAUAMNTULTIBIAUANIAUANBUNTANEIYEY Alberti
uasAazlandIMudd  Shakil uazAmEfiTIEIUdINsERTIONY
HCV-RNA luidsafianudunusiuamaguusuassusniaunanig
biochemical ua® histological auaAluAWT 52
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i 5 ALT Level and Histologic Activity Index in Viremia and Norwiremia
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USes viral load Tufiasdudniausinlasa HOV sinsam
ldnamamszdu HOv-RNA aslasaluidendalatiudl 2 388ams
11 competitive rt-PCR Wsz bDNA damiaaddfendumadiame
molecular biology lumsyenedygnuns RNA taslasmnelWanise
nUTainald 3819 PCR fianAuwuiums reverse transcription W
\imane complementary DNA vnuuldsautsfiiiu mutant 189 HCV-
RNA ﬁfﬂ‘%mmuﬁuau‘lu dilution sinaquEaly (arianA NSy
vaINI sample WAt mutant RNA msuUSaaiuas dilution B2e58
PCR finzaasedaiuifinatas sample llaefisuainsa mutant
RNA MiuAauts  d2u58 bDNA Wumsvenedygalasld probe
i lUSUAY HOV-RNA 91nifufild branched DNA RiRRfuIINANE
dmIuTuY enzyme FailnirrsedyanalWindurinalsideld
substrate 1#lU MaaiBlRAfiguwusiulaeas 55 bONA Salds
fign 5.5 log Eq/L #u PCR swnsaialdoniign 0.5 log Eq/L?

Lau uazAaiz WuitszAu HCV-RNA lugfUaa chronic
persistent hepatitis (CPH), chronic active hepatitis (CAH) uwas
cirrhosis Laumnsinany  wsfgawuingsdu HCV-RNA anudunud
ﬁ'umw;uwnum lobular inflammation®? nsANwWIYaY Lau WasAme
1498 bDNA il sensitivity m1nd1 sienn Kato uazpusliDd
competitive PCR wasfiwuinszAunas HCV-RNA lugtaa CPH, CAH
uaz cirrhosis AR 3.3 +/- 2.2 log Eq/L, 5.7 +/- 1.6 log Eq/L uas
6.0 +/- 1.6 log Eq/L eNENAU  FINUIIIAU HCV-RNA fA7%
duRudiuANTULRIRIAUSAIEUNY histology uasszAuR=geiuily

80



- a &
exponential osztzmrendndauuiu® mifnwlag Gretch

1Y =l o e o
waspnsAlAnatuREInusuaalunnn 6%

Wil 6 HCV-RNA Titers in Chronic Hepatitis C

log HCV RNA  (melecules par mi)

(n=24) {a=26)

- :
WV Saattve e v HCY peaitive MCY pasttive L2

pesli poat :Ln'ﬂ"r'. ] CAN witd ¢hrrbonis t-:;'-.:.
M(--ao) eyt & .-AIJ withesl cirrbesls (a=13) Liver Dissasy

(a=19)

Wuudladnsdnesesy HCV-RNA Tusunuinlaifianu

Fuwudeaurauryuunrslraulufilsdudnisuannlaia

HCV® miAnwaminalasiugiiensuwasnalATumMsTnweae

[ 9 o ' 1 & . .
interferon A7E9IANITUNIURAMITEAU HCV-RNA uas histological

W o = e v d o ) [y f o e LY f
activity luiwSandu Saiiidladeszsundlaianudunudiu adwls

ARMANNTNNUGTEWIN viral load UATAIINTULTILBIAUSALAUIIN
1256 HCV fidasmsmsAneniNuLAY
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Honda uazmmuz Wuin sequence diversity 83 genome YW
1235 HCV lungu CAH uae cirhosis Aa 1.79% Uaz 3.05% Haganh
Waiinudu CPH AR 0.85%% uskarmimafinmauidisanniauds’

Tugas immuno-compromised ainvzimsnidulsauassu
aniaunlafd HoV fkautiequusindiiing immunocompetent &
MBNUTIAR fulminant hepatic faiure TufilaefldSumsinmsae
immunosuppressive agents BAINIYN bone marrow transplant
dmiuguan HIV Awuddmssndulsefiuusndaguaenalilag
tawzlunguifs oy CD4 cells in'®

misndulsrassusnidusinlaia HCV anansnleuuas
1#W9nn133ne  Nishiguchi UazANZWUINANTINWIANE interferon
fInTaEMIAR cirrhosis uaz HCC Teuindieasaglungafla
pauduBInUMTINEABLAE remission :nMIRRmMNEE 7 T wad
minmnsny interferon Falgfimausuniies 16% wuiguRnTung
HCC lungailédfumsineniiiien 4% wasiinguaunuiinds 38%7

Summary
1Y oy v Y
fuaeildfudalods Hov dauwnnsznanewfiu chronic

hepatitis IptfidIulaENNNTISLUARINIMTUBY acute hepatitis 3
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WILSON'S DISEASE

wey.§Awr A3 muna
Tsavemnadsny

Wilson's disease is an inherited disorder of copper
accumulation. First report by Samuel Aleander Kinnier Wilson in
1912, he reported the familial syndrome of progressive lenticular
degeneration associated with cirrhosis of the liver. He postulated that
disease was attributable to enviromental rather than genetic factor.
Nearly a decade later, Hall reported that Wilson's disease was more
frequent in siblings, in contradistinction to their parents, who rarely
were affected. In 1953, Beamn presented evidence for autosomal
recessive mode of inheritance.’

The gene for Wilson's disease is distributed worldwide,
having been demonstrated in virtually all races. The prevalence of
the disease is approximately 1 in 30,000 live births, with incidence
rates ranging from 15 to 30 per million.

GENETICS

Recently 2 diseases that disrupt copper transport, Menkes's
disease and Wilson's disease were found to be caused by
mutations in 2 closely related genes, MNK and WND, which encode
proteins belonging to the P-type ATPase family of cation transporter
(copper transporting P-type ATPase proteins). It was located on
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chromosome 13 g 14-21, as yet unknown, seems likely to be
involved in preparing copper to apo-ceruloplasmin to form
ceruloplasmin. In Wilson's disease result from the toxic effects of
copper accumulation, while Menkes's disease result from copper
deficiency secondary to disturbances in copper transport.'*'® The
discover of that gene has greatly improved our understanding of the

pathophysiology of this disorder.

PATHOGENESIS

The basic defect is a failure to excret of excess copper in

the bile by the liver for loss in the stool, the accumulating
coppper caused damage primary to liver and brain. This may be due
to a failure to excret copper packaged in ceruloplasmin into the

bile.'°

in normal individual, copper homeostasis is controlled by the
palance between intestinal absorption of dietary copper and hepatic
excretion of excess copper in bile.The normal dailay dietary intake
of copper is 4 mg, of which 2 mg is absorbed and excreted in bile
so that the patient is in balance. In Wilson's disease. only 0.2 - 0.4
mg can be excreted in bile with 1 mg in the urine, so that a positive

copper balance develops.'
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A number of observation provide strong evidence for
implicating copper toxicity in the pathogenesis of Wilson's
disease. Experimenta! copper overload results in peroxidation of
hepatic mitochondrial lipids and this may be one mechanism
leading to liver damage.? It is postulated that the harmful effects
of excess copper are mediated by the generation of free radicals,
which deplete cellular store of glutathione and oxidize lipids,
enzymes, and cytoskeletal proteins. These changes may be
important steps in the pathophysiclogic events leading to lipid
peroxidation and triglyceride accumulation in the hepatocyte.
Regardiess of the site(s) of cellular toxicity, the majority of the clinical
manifestations of Wilson's disease apperar to be a direct result of
excessive accumulation of copper in various organ systems,

particularly the liver and brian.*

The absence or deficiency of ceruloplasmin per se is unlikely
to be primarily involved,for several reasons:

(1) the gene for this protein having been mapped to
chromosome 3, whereas the gene for Wilson's disease is located on
chromosome '

(2) occasional patients with Wilson's disease have serum

ceruloplasmin levels within the normal range.
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(3) heterozygous individuals may have significantly reduced
levels of ceruloplasmin and yet never develop toxic tissue levels of
copper.

(4) the serum ceruloplasmin concentration does not correlate
with the clinical severity of the disease.

(5) Intravenous administration of purified ceruloplasmin from
normal subjects to patients does not normalize copper metabolism.
CLINICAL FEATURES

The biochemical defect in Wilson's disease is present at

birth: however, clinical symptoms rarely are observed before the age
of 5 years. The median age at presentation varies from 12 to 23
years. (in case report, range from 4-58 years) Wilson's disease
patients typically present with hepatic and/or neurologic dysfunction .
In large series of patients, the initia! clinical manifestations were
hepatic in 42%, neurclogic in 34%, psychiatric in 10 %, hematologic
in 12%, and renal in 1 %.° Approximatly 25% of patients have

involvement of 2 or more organ systems at initial evaluation.

Hepatic

Hepatic involvement tends to minifest at a younger age
(mean 8-12 years) than does neurologic dysfunction. and is non
specific, mimicking the features of a variety of acute and chronic liver
diseases. Three major clinical patterns of liver disese are observed:
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1.) cirrhosis In the majority of cases, hepatic injury develops
insidiously and, if untreated, persues a chronic and relentless course
to cirrhosis.

2.) chroni¢c active hepatitis were observed in 5-30% of
patients with Wilson's disease. The diagnosis may be overlooked,
since almost 50% in one series, have no evidence of neurologic
dysfunction or Kayser-Fleischer rings on examination.®

3.) fulminant hepatic failure The clinical ,features include the
presence of intravascular hemolysis, splenomegaly, and Kayser-
Fleischer rings. The serum level of SGOT typically is higher than
SGPT , as a result of the associated hemolysis, but relatively mild
elevations despite massive hepatic necrosis, and a markedly
elevated copper concentration. A ratio of alkaline phosphatase to
total bilirubin of less than 2,in association with an SGOT/SGPT ratio

of greater than g

Neurologic

The neurologic complications generally present in the second
or third decade of life, the onset somewhat later than the hepatic
manifestation. It is unusual for neurologic dysfunction to develop prior
to adolescence or after 40 years of age. Almost invariably, patients
with neurologic abnormalities exhibit KF rings on ophthalmologic
examination. Initial symptoms are subtle, commoly manifesting as

abnormal behavior and deteriorating school performance.
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incoordination, clumsiness, tremor, dysarthria, excessive salivation,
ataxia, disphagia, and mask like facies may develop subsequently,
with movement disorders being the most prominent features. Other
minifestations, now rare, include dystonia, spasticity, grand mal
seizures, rigidity, and flexion contractures. Neurologic sequenlae
frequently are resolved by oral chelation therapy, with the best
results achieved by early intervention.

Psychiatic

Psychiatric and behavioral abnormalities are frequent
manifestations of Wilson's disease. The estimates range from 30 -
100% of symptomatic patients, Psychiatric and/or behavioral
abnormalities are often the initial manifestation in as many as 1/3 of
cases. The most common manifestation include: personality changes
such as irritabilty and low threshold to anger, depression, sometimes
leading to suicidal ideation and attempts, deteriorating academic and
work performance that is present in almost all neurologically affected
patients. Some of psychiatric and behavioral symptoms are reversibie

with therapy, whereas others are not.'®

Opthalmologic
The Kayser-Fleischer ring is a golden brown or greenish
discoloration in the limbic region of the cornea caused by copper

deposition in Descement membrane. They are observed in up to
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90% of individuals with symptomatic Wilson's disease, and are
aimost invariably present in those with neurologic minifestations.
However they are frequently absent in asymptomatic cases and, not
uncommonly, in patients who have hepatic disease, particularly those
with chronic active hepatitis. With adequate chelation therapy, KF
rings gradually resolve over 3 to 5 years in 80% of patients. There
appears to be no association between the stage of the disease, or

the effectiveness of treatment, and the rate of resolution.

KF rings occasionlly may be cbserved in patients with chronic
cholestasis disorders, such as intrahepatic cholestasis of childhood,
partial biliary atresia, primary biliary cirrhosis, chronic active hepatitis
with cirrhosis, and cryptogenic cirrrhosis.

Sunflower cataracts, which are a less frequent ocular
manifestation of Wilson's disease. The cataracts appears as a central
green or golden disk in the anterior capsule of the lens. Vision is
unimpeded by the cataracts, and they tend to clear more rapidly
than KF rings in response to medical rheapy. They also may occur in
association with copper containing intraocular foreign bodies
(chalcosis).
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Hematologic

Acute intravascular hemolysis may be the presenting
manifestation in as many as 15% of patients. It is postulated that
hemolysis results from the sudden release of copper from liver into
the blood. Copper is taken up by the red blood cells, where it is
presumed to cause oxidative damage to cell membranes and
hemoglobin. The hemolysis of Wilson's disease usually is transient
and self limited, and may antedate the hapatic manifestation by
several years. Those patients who develop hemolysis in associate
with acute hepatic failure have a poor prognosis, with death
frequently occuring within weeks, usually as a result of hepatic or
renal insufficiency.

Renal

Reduced GFR, diminished renal plasma flow, proximal tubular
defects which results from toxic effect of copper, and distal renal
tubular acidosis have been documented.

Chelation therapy generally results in a marked improvement
in renal function. However, severe renal side effect, include nephrotic

syndrome and less frequently , a Goodpasture's like syndrome,
have been associated with D-penicillamine therapy.
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Cardiovascular

Left ventricular, or biventricular hypertrophy, early
repolarization, ST segment depression, T wave invesion, heart rhytm
and conduction disturbances, also were noted. In a retrospective
analysis, pathologic abnormalities include interstitial and replacement
myocardial fibrosis, intramyocardial small vessel disease, focal
myocarditis. The pathogenesis of the histologic cardiac abnormalities
remains uncertain, since myocardial copper level do not appear to
correlate with the severity of the pathologic lesions or with the
clinical cardiac manifestations.

Musculoskeletal

Osteomalacia, osteoporosis, or a combination of both have
been described. The former may result from associated renal tubular
abnormalities,and the latter from decreased weight bearing secondary
to neurologic disability. There are no pathognomonic features on
radiographic examination to distinguish Wilson's disease from other
cause of bone loss. The arthopathy, observed in 3/4 of all patients,

is a degenerative process that resembles premature osteoathritis.

Gastrointestinal
In wilson's disease, cirrhosis and hemolysis predispode to the
development of cholelithiasis. And there are case reports of

pancreatitis, that in some instances, has resolved with the initiation
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of chelation therapy. They may caused by gallstone, or copper
toxicity per se. Deficiencies in pancreatic endocrine and exocrine

function have been described.

Endocrinology

In male patients, both delayed puberty and gynecomastia
have been noted. Amenorrhe is commonly reported in female
patients. Blunt LH and FSH respond to GnRH, hypoparathyroidism,
glucose intolerance, and abnormalities of humeral and celi-mediated

immunity were reported.

Dermatologic
Blunt lanulae of the fingernails are an unuaual but
characteristic in Wilson's disease. Hyperpigmentation of the skin,

acanthosis nigricans also have been described.

BIOCHEMICAL DIAGNOSIS

The diagnosis of Wilson's disease relies on both clinical and

biochemical findings. If KF rings are present and ceruloplasmin
levels below 20 mg/dL in a patient with neurologic signs or
symptoms, the diagnosis of Wilson's disease is secure. If a patient
is asymptomatic, exhibits isolated liver disease, or lack corneal

rings, the coexistence of a hepatic copper concentration above 250



Hg/g. dry weight and a low serum ceruloplasmin ievel also is

sufficient to establish the diagnosis.

Serum ceruloplasmin

The normal serum concentration of ceruloplasmin is 20 - 40
mg/dL and, while levels are low in the human newborn, they
gradually rise during the first 2 years of life, coincident with the
postnatal decline in hepatic copper concentration. Although a
decreased ceruloplasmin level per se is not diagnostic of Wilson's
disease, approximately 90 % of all patients and 85 % of individuals
" presenting with hepatic manifestation of the disease have levels of
this glycoprotein that are below the normal range. Hypoceruloplasmin
also occur in other hepatic conditions, such as fulminant non-
Wilsonian hepatitis, as a consequence of diminished hepatic
synthetic function. Patients with nephrotic syndrome, protein losing
enteropathy, mlalabsorption, or severe malnutrition also may manifest
low serum ceruloplasmin levels. In 10 % of heterozygous carriers of
the gene of Wilson's disease also minifest low levels too. Conversly,
normal ceruloplasmin concentrations are found in up to 15% of
patients with Wilson's disease and active liver involvement. This
presumably is due to increased hepatic synthesis and release of the
glycoprotein in respose to hepatic infammation, as ceruloplasmin is

an ‘"acute phase reactant’.
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Non-ceruloplasmin serum copper

In normal adult, the concentration of copper bound to serum
albumin, amino acids, or transcuprein { non ceruloplasmin copper) is
5 - 12 pg/dL. Patients with untreat Wilson's disease have elevated
concentrations of non ceruloplasmin copper, reaching levels as high
as 50 pg/dL Total serum copper (ceruloplasmin copper fraction +
non cerulplasmin fraction), typically remains below 80 pg/dL in
Wilson's disease patients, since the increase in the non
ceruloplasmin fraction usually is insufficient to compensate for the
markedly reduced ceruloplasmin levles, except in the setting of

fulminant hepatic failure.

Urinary copper excretion

The urinay excretion of copper is greater than 100 ug/24
hours (normal < 40 |lg/24 hours) in most patients with symptomatic
Wilson's disease, reflecting the increased serum levels of the readily
filterable fraction of non ceruloplasmin copper. In patients with
fulminant hepatic necrosis due to Wilson's disease, urinary excretion
of metal may exceed 1000 pg/24 hours, as hepatic copper stores
are released into the systemic circulation. Urinary copper levels may
be elevated in variety of other hepatic disorders including cirrhosis,
chronic active hepatitis, and cholestasis disorders, such as primary
biliary cirrhosis. But urinary excretion of copper may not elevated in

asymptomatic patients. Thus it has little value as a screening test
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for Wilson's disease, but may be usful as a means of confirming the
diagnosis. At the onset of treatment, copper excretion excretion rises
dramatically, approaching levels of 2000 to 5000 [1g/24 hours. With
continued therapy, urinary copper levels gradually decline to as lfow
as 500 png/24 hours, coincident with decreasing hepatic copper
stores. The use of D-penicillamine to increase urinary excretion
appears to be of little diagnostic value, since it does not reliably
distingulish Wilson's disease from other liver disorders.

Hepatic copper concentration

In the absence of KF rings or neurologic abnormalities, a
liver biopsy for quantitative copper determination is essential to
establish the diagnosis of Wilson's disease. The biopsy needle and
specimen confainer must free from copper contamination. It is
recommended that a disposable needle made entirely of steel, or
washed in 0.1 M EDTA and rinsed with demineralized water, be
used. In addition, the syringe should contain 5 % dextrose rather
than saline solution, and adequate sized sample (2 cm core) sent
for quantitative copper analysis. The normal hepatic copper
concentration varies from 15 to 55 pg/g dry liver. Virtually all
untreated patients with Wilson's disease have elevated hepatic
copper levels, ranging from 250 to as high as 3000 pg/g dry liver.
Values below 250 pg/g dry liver usually are attributable to the
irregular distribution of copper in the liver, particularly presence of
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cirrhosis, when small, fragmented biopsy samples are obtained. An
elevated liver copper alone is insufficient to establish the diagnosis of
Wilson's disease, since concentration above 250 pg/g may be found
in other chronic hepatic (mostly cholestasis) disorders, including
primary biliary cirrhosis, primary sclerosing cholangitis, extrahepatic
biliary obstruction or atresia, chronic active hepatitis, intrahepatic
cholestasis of childhood, Indian childhood cirrhosis, and in vineyard
sprayers inhaling copper salts.

Incorporation of orally administration radiocopper into ceruoplasmin

In patients that the diagnosis remain in doubt, and the
severity of hepatic dysfunction contraindicates liver biopsy, a
radiocopper loading test may establish the diagnosis of Wilson's
disease. In healthy subjects and in patients with hepatic disorders
that mimic Wilson's disease, the plasma concentration of radiocopper
rise rapidly, and maximal wihtin 1 to 2 hours, and then fall and rise
again over the ensuing 48 hours, as the non creuloplasmin bound
radiocopper is incorporated into newly synthesized ceruloplasmin in
the liver and released into the circulation. Wilson's disease patients,
on the other hand, incorporate little or no radiocopper into nascent
ceruloplasmin, even in the presence of normal ceruloplasmin

concentrations.
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RADIOLOGIC FEATURES

Abdominal imaging

CT, MRI, U/S, and nuclear medicine imaging of the liver have
little value to diagnosis or evaluation of hepatic involvement in
Wilson's disease, except may identified evidence of chronic liver
disease (e.g. splenomegaly, varices, heterogeneous liver

parenchyma) in patients with advanced disease.

Cerebral imaging

It is notable that as many as 50% of asymptomatic patients
and 75 % of those with only hepatic manifestation will exibit
abnormal findings on cranial CT. MRI of the brain appears to be
more sensitive than CT in detecting early lesion in Wilson's disease
patients. As with CT, basal ganglia lesions, generalized atrophy, and
ventricular dilatation are the most common abnormalities notes. The
lack of correlation between radiologic findings and neurologic
symptoms, and the documented reversal of cranial CT and MRI
findings following chetation therapy or liver transplantation suggest
that the presence of radiologic abnormalities is not necessarily
indicative of permanent cerebral injury. In addition, there appears to
be no clear association between the degree of neurologic
improvement and the extent or type of abnormalities found in

imaging. Majority of asymptomatic patients do not exibit abnormalities
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on MRI and CT. Thus, while imaging of the brain may be supportive

of the diagnosis of Wilson's disease, it is not useful for screening.

DIAGNOSIS SCREENING

Once the disease comes under consideration, a series of

diagnostic steps can be undertaken which almost always establish or
rule out the diagnosis of Wilson's disease. These include urine
copper, blood ceruloplasmin, slit lamp examination for KF ring, and

liver biopsy with quantitative copper assay.

Since all clinical features of Wilson's disease can be
prevented of the diagnosis is established and treatment initiated
before functional impairment occurs, it is imperative that all first
degree relatives be screened, particularly siblings. Once the
diagnosis of presymptomatic Wilson's disease is established, lifelong

chelation therapy should be commenced immediately.

TREATMENT

The manifestations of Wilson's disease are so protean, and
the disease masquerades so well as something else, recognition of
the possibility of wilson's disease is a major problem, leading to
serious underdiagnosis of the disease. Excellent exist for both the
prophylaxis and treatment of Wilson's disease. The longer recognition

and diagnosis are delayed, the greater the risk of permanent
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damage to liver and/or brian. The availability of effective therapy
and the risks in delay of theapy make the earliest possible diagnosis

critical.®

Dietary management

It is suggested that patients avoid eating foods with a high
copper content, such as liver, chocolate, nuts, mushrooms, legumes,
and shelifish.

Pharmacology therapy

After diagnosis, patients must receive anticopper treatmet fot
the rest of their lives, to reduce copper levels and prevent copper
reaccumulation. Cessation of therapy may result in rapid and
irreversible hepatic and neurologic deterioration. Currently there are

4 drugs being used as anticopper agents in Wilson's disease.

1.) Zinc Dblocks intestinal absorption of copper, and induces
hepatic matallothionein, which sequesters hepatic copper. Zinc is
clearly the treatment of choice for maintenance therapy, for the
treatment of the presymptomatic patient from the beginning and for
the treatment of the pregnant patient, because of its complete
efficacy and lack of toxicity.g For the initial treatment, zinc therapy is

not an ideal because it is relatively slow-acting. '



2.) Penicillamine is chelators that increase urinary excretion
of copper, but the precise mechanism of action remains
controversial. It should be administered prior to meal, since food
interferes with absorption. For initial therapy of the acutely ill patient,
no curmrently available therapy has proven to be ideal. A chelator-
type drug, either penicillamine of trientine, can be used for the initial
therapy of patients who present with liver; transition to zinc acetate
and then be made after a few months. For the initial therapy of
acutely ill patients who present with neurologic disease, chelation
should be avoided because neurologic worsening frequently occurs
(20%), probably due to redistributin of copper which temporarily
raises the levels of copper in the brain.'® It tends to occur within the
first 4 weeks of therapy.

3.) Trientine : The exact mechanism of action remains
unknown, although it has been show both to enhance urinary
copper excretion and to decrease intestinal copper absorption. It
gives strong, fast, negative copper balance.®

4.) Tetrathiomolybdate which form tripartite complex with
copper and protein, and can block copper absorption from intestine,
or render blood copper non-toxic. It-provides rapid, safe control of
copper. Its suggested for the initial treatment of patients presenting
with neurological disease who are may worsening with peniciliamine.9
(Table 1)
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Surgery

Intevention in these patients carries a high mortality and may
precipitate neurologic deterioration. When surgery is necessary, the
dose of D-penicillamine should be reduced for 1-2 weeks
postoperatively, since the drug inhibits collagen cross linking and
potentially may interfere with wound healing.
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Table 1 : Available treatment for Wilson's disease

1.) D-penicillamine (250 mgAab)
- chelating agent
- initial dose 1.5-2.0 g/day;maintainance 750 mg-1.0 g/day
- infrequent long term side effects
- adminster with oral pyridoxine 25 mg/day
2.) Trentine ( trienthylene tetramine dihydrochloride)
- chelating agents
- dose range 1.0-2.0 g/day
- effective in patients intolerate of D-penicitlamine
3.) Zinc sulfate/acetate
- block copper absorption from Gl tract
- dose range 150-300 mg/day
- slower onset of action than chelating agents
4.) Tetrathiomolybdate
- block copper absroption from Gl tract, chelating agents
- dose range 120-200 mg/day
- limited clinical experience
5.) Hepatic transplantation
- cures underlying biochemical abnomality
- reguires chronic immunosuppressive therapy
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Liver transplantation is recommended for
1.) fulminant hepatic failure with hemolysis and
hypercupremia and a calculated prognostic index scale of 7 or
greater. (table 2)®
2.) advanced cirrhosis and hepatic insufficiency.
3.) unresponsive to .an adquate trial of chelation

therapy and supportive measures.

Table 2 Calculation of prognostic index in fluminant Wilsonian hepatitis

Score
0 1 2 3 4
Bilirubin < 100 100-150| 151-200| 201-300| > 300
(3-20 ---Mol/l)
SGOT < 100 100-150| 151-200| 201-300] > 300
(7-40 ULL)
PT Prolong (sec) | < 4 4-8 9-12 13-20 |> 20

Gene therapy

The technique is to replace normal WND gene into the
hepatocytes of patient with homozygous defective gene in order to
reconstitute metabolic function. However, the ability to treat this
disorder effectively awaits further characterization of the gene product
and more efficient methods for gene delivery to all hepatocyted in

the liver.'8
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SPECIAL CONDITION

Pregnancy
It is postulated that excessive intrauterine copper

concentration may be respondsible for the high risk of spontaneous
abortions observed in Wilson's disease patients. Penicillamine, in a
dose of 0.75 - 1.5 g/day, appears to pose no major undue risk to
fetus, and should be continued throughout the pregnancy. There
have been no neonatal abnormalities attributable to this medication,
except transient cutis laxa in 2 cases. |f cesarean section is
anticipated, the dose may be reduced to 0.25 g/day approximately 6
weeks prior to delivery in order t0 minimize the risk of impaired
wound healing. Zinc, and trientine are probably safe for use in
pregnant patients with Wilson's disease.!'Although these medications

should be reserved for those patients intolerant of D- penicillamine.4

Hepatocellular carcinoma
HCC are very rare in Wilson's disease. It has only 3 cases
reported in the literature.'? Excessive copper in the liver appears to

have a protective effect against HCC and type B hepatitis. '
Prenatal diagnosis

There is a report by analysis of DNA polymorphism in a

chorionic villus biopsy performed at 9 weeks gestation.'”
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32nd Annual Mesting of the European Assoclation for
the Study of the Liver (EASL)
April 9-12, 1997
London, UK.

98th Annual Meeting of AGA (DDW)
May 11-14, 1997
Washington, D.C., USA.

Intestinal Week In the Black Forest 1997
(Falk Symposium)
May 25-30, 1997
Titisee and Freiburg

Germany

International Symposium on Viral Hepatltis and Perspective
from the ASEAN Region
September 10-12, 1997
Bangkok, Thailand
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10th International Workshop on Gastroduodenal Pathology and
Hellcobacter pylorl
(European Hellbacter pylori Study Group)
September 12-14, 1997
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6th United European Gastroenterology Week
October 18-22, 1997
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48th Annual Meeting of the American Association for
the Study of Liver Diseases (AASLD)
November 7-11, 1997
Chicago, USA.

Alimentary Disease Week Hong Kong 1887
(3th Aslan AGA Course)
December 12-17, 1997
Hong Kong, China.
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