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THE LIVER

© The liver maintains the body's metabolic homeostasis. This
includes the processmg of dietar I||:_)|dsE &

vitamins; ins; & ification
excr‘T“e ion |nt oducts

Thus itis vulnerable to a wide variety of toxm
(mcludung Drugs), Viruses, circulatory & metabolic insults.

(JQ,)_BYA\QI— o0\ .
*The liver has enormousoﬁmnunnauegenerauon_neseme:
© Surgical removal of 60% of the liver of a normal
person (F 3-10) uces mini hepatic

LmRau:_enL& reqeneration restores most of the liver mass
within 4 to 6 weeks.

© In persons wﬂh_masswerhepatgceuulapneemms_thaﬂﬁ%
not destroyed the hepatic reficulin framework, perfect
restoration ma?/ occur If the individual can survive the .
metabohc insult of liver failure. s\ go\Lsl3). 3 —27 e Va
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~ 3-10: Regeneration of
=urmnan liver. CTS of the
donor liver in living-donor
liver transplantation

A, The liver of the donor
before the operation.
Note the right lobe
(white outline), which
will be resected & used
as a transplant.

Left lobe

B, Scan of the same liver
1 week after resection of
the right lobe; note the
enlargement of the left
lobe foutlingfwithoub

reqrowth of the right lobe.
wyo colod \et+t DI

© Elsevier, Kumar et al; Robbins Basic Pathology 8e - www.studentconsult.com
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PATTERNS OF HEPATIC INJURY & RESPONSES (F 16-1).

* Degeneration=>*\="—-J \
Moderatecell swelling)caused by toxic or immunologic insults
eversible. More serious damage cause enlargement o7

hepatocyies (H) {ballooning de eneration} with _irregularly
o Aowing large,|clear spaces. -

* Intracellular accumulation of fat, iror\,1 c(ggpexé &
retail ili terial may occur in H:> hepake eyt

6 % Accumulation of fat droplets within H is known as
steatosis or fatty change . Multiple tiny droplets that do not

Ea’z”“) 'displace the nucleus are known as Q_r_zlcrggesicular
steatosis & appear in alcoholic liver disease, heye
syndrome, & acute fatty liver of pregnancy.

* A single large fat droplet that displaces the S} known
in alcoholic liver

as_/macrovesicular steatosis, may be seen in
sease or In the Tivers or obese or diabetic individuals.
5:5,3243 \ﬁ\_zjd (O S (up/‘b Bo—ux 4 AelsI\ )

* Retained bili aterial cause diffuse, foamy, swollen of
H (feathery degeneratio
) el NV Lo =eas ki ns)y
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0 F16-1:
e L s Microscopic
{ | architecture of
the liver
parenchyma.

Penetrating vessels
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\ © Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com B D 87 B ) 3 d Uc \'_
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oorly stained d)R seen In coaqulative necrosis,

TS ' 5::*'5«; +— % Necrosis & al_,?o tctasist._ ‘l
ny insult to thelliver may cause R destruction.
o Teia polerag

while’in apoptosis_isolated H are shrunken, pyknofic, &
intensely eosinophimic. ® Eeath withood wsattst

=

4, g" <% In ischemis
. Ycentrilobular,

1
of inflammation & H de

& several drug & toxic reactions, H necrosis is

distributed immediately around the central
nto the midzonal area. with variable mixture

ath encountered.

4 {Pure midzonal & periportal necrosis is rare}, . ,:3(: LHA
po W0 hecYos1s in Cenflal part(( (V- N0=) &S X @Ljﬁ} = \'l")’f}i\ Ly
%"\ -~ % Necrosis & a optosis may be limited to ™ © necesis
o 1) scattered cells within the lobule, or to the interface

)

y)[f.

R N
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bze)tween the periportal

* With more se ere inflammatory or toxic injury, apoptosis e\l
ia,\,;ﬁmconthuo’ H may-span-adjacent lobulesin a.

arenchyma & inflamed portal tracts
nterfac [EIS)— { nf W P

NeclosiS N ol act and pefi Pottay af

portal-to-portal, porta

(/

most"of the liver pargng:h ma {5} 7
usually accompanied by nepalic (= 7T |y <z)S0) e ds
ol \eds) LAV eas o Y

. Pe('\Pxe_(cQ)\ A ceniol 3 Soe o NS
’ ST B Faus ledwd
* Regeneration. S biledudsy

Cell death or tissue resection (such as in living-donor
transplantation)t{igger(sl)I:IHrepIitcatiotn, to clofmpensate for
the cell or tissue loss. epatocyte proliferation is _ _
recognized by the presence of mitosrsqs/rv@@f = \“—L}“? Ly
(II) The cells of the bile canals of Heri , OP3G )2
constitute a reserve compartment of progenitor cells for H VIRV
& bile duct cells proliferate when the H are unable to )
replicate or have exhausted their replicative capacity.

* Inflammation
=referred to = injury to H associated with an

influx of acute or chronic inflammatory cells— newWephils, mons yes -

Although H necrosis may precede the onset of

inflammation, the converse is also true. Lysis of antigen-

expressing liver cells by sensitiz Is is the cause of
liver damage in some forms offy;i it]

* Inflammation may be limited to portal tracts or ma
over into the parenchyma. €oreign bodies) ofganismsy 8

a variety of drugs may incite algranulomato s reaction.]
'2\,};);\ 32 o—u—— > WITF=5 Wb I VT Salto) oo
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% Fibrosis.

® Fibrous tissue IS formed in respons
_=direct toxic insult to the liver, with long

)| hepatic blood flow & perfusion of H. . y
o initi i ' lop within or arou
In the initial stages, fibrosis may develop
Mﬁ) p?ortal tracts (1) portal or peri ortgl ﬂb(cgs(gséi?é grour) the
tral vein (2 :Eerlvenu’!arﬁ, or deposite clly ™
cena) ~d sinale or multiple H, (3) BI'ICE”UIal'ft—jﬁ‘)]‘
brosis). With time, fibrous strands link regions of the liver - -
ortal-to-portal, porta\-to-central, central—to-central), a
process called (4)|bridgin fibrosis) ir\om O\ e
irrhosis (C) ' _
® With progressive parenchymal injury & fibrosis,

e to inflammation or
lasting effects on

L,

(1) the liver develops odules)f regenerating H L PBE5 L YLy
ha Qe,% 2) Surrounded bytbands O scar tissue In this process, the
2 == (3) normal liver architecture is.desiroye & the condition

OL called cirrhosisy W ich s the; nd-stage>of liver disease;
S Depending on o572 of the nodules (smaller or larger than
3 mm), C can be classified as being micronodular or
macronodular. This classificalicn ~ns fttle significance.
g C T the risk of liver maiigr==~ )
(20 Yoo oT0) LGWISIalS Dlast
e 2, ducks ) B o)  obidlonn pGpp 3L T
Ductular reaction. \n biliary & ot 1 1orms of liver disease, the
number of intrahepatic bile ducts & canals of Hering may T.
This igknown as a ductular reaction or proliferation] & it
is usually associated with fibrosis & inflammation. Ductular
reaction has gained much interest recently, because some
of the proliferating (Oval) cells originating from the canals of
Hering can function as progenitor cells for hepatocytes &
bile ducts. (P—eD)de oo

Y R EEEEREEEERES SV S NS SN

- M\f%uj‘ﬁiﬂib ,i—CLINICAL SYNDROMES Gy, 3. -

u\sdy  The major clinical gyndromes of liver disease are 'hepaiic R
failure, cirrhosis, portal hypertension, & cholestasis->>>Uo—5 R

having characteristic clinical manifestations, & a battery of E‘f-"\:’bef
laboratory tests are used to diagnose these disorders (Table R
16-2). These conditions are discussed next. . LN
Table 16-1. Clinical Consequences of Liver Disease N
* Severe Hepatic Dysfunction, Characteristic Signs: \
g }7) . cholestasis + {Hypoalbuminemia t+ )
-2~ (Hyperammonemig + Hypoglycemia + Palmar erythema K
e Splqer angiomas + Hypogonadism + Gynezomastia B K
27" Weight loss + Muscle wasting. N

;
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W FOrtal NypPerteiDives « sw=— - - o
Ascites + Splenomegaly * Esophageal varices,
Hemorrhoids, Caput medusae of abdominal skin.  dishwhane in clobingy_
* Complications of Hepatic Failure: + system
Hepatic encephalopathy + Hepatorenal syndrome
c A, __ \:gﬁs
Table 16-2. Laboratory Evaluation of Liver Disease

Test Category & Serum Measurement*

Hepatocyte integrity: Cytosolic hepatocellular enzymes' R
Serum aspartate aminotransferase (AST), Serum alanine .s:\p
(alTD/a?transferase (ALT), Serum lactate dehydrogenase

Biliary excretory function: Substances secreted in bilet .
Serum bilirubin - Total- unconjugated plus conjugated, Dir ect:»)p
conjugated only, Delta: covalently linked to albumin, Urine
bilirubin, Serum bile acids. sl P

Plasma membrane enzymes! (from damage to bile
canaliculus): Serum alkaline phosphatase, Serum y-glutamyl

transpeptidase, Serum 5'-nucleotidase.
Hepatocyte function: Protei::: - mied into the blood, Serum

albumirit, Prothrombin time" (fa:2: 3, Vil, X, prothrombin,
fibrinogen),
Hepatocyte metabolism

Serum ammoniaf, Aminopyrine breath test (hepatic
demethylation), Galactose elimination (intravenous
injection).

*Most common tests are in italics.
tAn elevation implicates liver disease.

1A decrease implicates liver disease.
Hepatic or Liver Failure (LF)

®(The severest clinical consequence of liver disease is LF) It
generally develops as the end point of progressive damage
to the liver, either by (1)(slow insidious destruction of H or
(2) by repetitive discrete waves of parenchymal damage
(3) Less commonly, LF is the\result of sudden & massive
destruction of hepatic tissue. \

 pobceame\ Y) s, Y& -

Kl P B |
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*}30% to 90/%}:& hepati ' be lost before
hepatic failure develop. In many cases, the balance is tipped
toward decompensation by intercurrent diseases that place _ S e
demands on the liver, including systemic infections, “=’=>"""%

: : - 35153
electrolyte disturbances, stress (major surgery, heart & At

failure), & GIT bleeding. “t> V¥ ~2a\4 5
¥ Alterations cause LF fall into 3 categories:

1. Acute LF with massive hepatic necrosis. _
e The histologic correlate of which is massive hepatic necrosis.

» Mostly caused by@or@ulminant viral hegatitis)

» Acute LF means clinical hepatic insufficiency that

progresses from onset of symptoms to encephalopathy
within(3 weeks, if the course extends for|3 months) it is

called subacute LF. It is an uncommon life-threatening SweKs 3.

_condition that often requires liver transplantation.

2. Chronic LF This is the most common route to hepatic
failure & is the end point of Cirrhosis)
B e e L .- :
SAu ) P e ol 25 s,
3. Hepatic dysfunctic:: = . 2ii necrosis.

H may be viable but unzs.: o seriorm normal metabolic
function, as in@cute fatty liver of pregnancyy(which can
lead to acute liver failure a few days after onset), 7

(tetracycline toxicity) & Reye syndrome)(a rare syndrome of
one per Million, of fatty liver & encephalopathy in children
associated with@spiriintake & virus infection).

& .4®= Clinical Features of LF

% Jaundice {always present}, acute LF may P/W jaundice or
encephalopathy. Impaired hepatic synthesis & secretion of
albumin leads to poalbuminemia, predisposes to
peripheral edema. YHyperammonemia due to defective

hepatic urea c¥cle function. Impaired estrogen metabolism &

consequent wHyperestrogenemia causes - palmar

erythema (lacal vasodilatation) & spider naevus (F14.18) of

skin, & in male it leads _tgh%g_g,_qaadism & gynecomastia
fo P‘f\‘éﬁ? Yeshis.
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Prognosis: £ LF is life-threatening, due to the accumulation of
toxic metabolites, & patients are highly susceptible to
multl-orq@iaume Thus, ¥ Respiratory failure with

pneumonia & sepsis combines with VBenaLf_aJlune {see
below) cause death of ma fie

3 S22 5

VCoagqupatIEarom Impaired hepatic synthesis of blood

clotting factors results in blaemm tendennghlch may lead
to massive GIT bleeding. Intesi i absorption of blood

places a metabolic load on i;‘“* s tyor that 1 the fbe&er|ty of LF.

£ The outlook of full-blown LF is partlcularlyfor
persons. with chronic Ilver dlsease A rapld downhLLLcourse_ls

about@f with_acute
_liver failure may recover spontane%y The others either

d_e_muihnut_transplamat\lon (30%) or receive a liver transplant.
2 Two serous complications of LF are hepatic
encephalo 1m@epatowmorﬁ
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P——— . .o
Cgledl Bupp
& Hepatic(Enceéphalopathy

£ Hepatic encephalopathy is af pmplication of LF
e Two factors are important in the genesiS of this disordei!
{1 loss of llular function &

2;(Shuntin§of blood from portalto s st.emi circ laf
resulfing in an{elevation of bloo ammonia wr_nch imps
neuronal function & promotes genera ized brain edem

Patients show a spectrum of disturbances in brain functic
ranging from subtle = i ities to ma

> confusion & stupor, to =& deep coma & death. .

« These changes may progress over hours or days as, e
fulminant hepatic failure or, more insidiously, in someone
with marginal hepatic function from chronic liver disease.

« In the brain, there are only minor morphologic change
including edema & an astrocytic reaction.

% Hepatorenal Syndrome

VAppears in individuals with LF, consists of developme
renal failure without primarv abnormalities of the

kidneys themselves. Pl @ole AS)

—

. Qup SN QP \
hepato genal syndr 1 2 ds o ¥ S8l <
{Excluded by this defiritic ~ _omitant damage to
liver & kidney, as may occur ..\ exposure to =» carbon

tetrachloride & certain = mycotoxins, the = copper to’
of Wilson disease, & = LF in which circulatory collapse
leads to acute tubular necrosis & renal failure.

- enesis: unknown, but evidence points to
__2 (splanchnicYyasodilatation & systemic vasoconstrict

_ _~ ) leading to severe reduction of renal blood flow, particule
"))‘ép the cortex, with oligurea & uraemia. = RACCLiz

A Kidney function promptly improves if hepatic failure it
reversed.

AN el WNUe . Cirrhosis (c)
* C is among the top 10 causes of death in the West..

2 Lo <k The most common causes of C are ¥\chroni b
“ _ or ¢ alcoh
{5 & #dhronic hepatits B & G, followed by ¥ Biary

A NN
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lad,

(1) Bridging fibrous se_grt; jn_the form of delicate bands or
broad scars around muliiple adjacent lobules. Long-standing
fibrosis is irreversible (F 5-19 & ®11.28).

(2) Parenchymal nodules, contain proliferating hepatocytes
varying from very small (<3 mm in &,@icronodules) to large
(>3 mm in &,(macronodules), encircled by fibrotic bands

(3) Disruption of the architecture of the The
parenchymal cell injury & fibrosis are diffuse, extending
throg?hau&t)he liver; focal injury with scarring (ebq abscess)
does{not constitute cirrhosis. | el cess Niye 2

— — E— e 09 Ous Q‘_Q._P‘ gb‘(CDS\ )\
S Pathoger: ~ ~ of cirr owsrf&f”uhisgf%;b

» H_death, regeneration, fibros: ", . :scular changes are the
major mechanisms that combine i create C.

e Hepatocellular death causes are numerous, mostly due to
toxins & viruses. The development of C requires that cell

death &fibrosis occurver long periods of tlm’g\ﬁs ¢ OB s
¢ Regeneration is the compensatory response to cell death.

e Fibrosis, when the injury involves th -”- nd the
supporting connective tissue, then, fibrosis ,

healing reaction that progresses to scar formation
Pofosis 5 p-e 0 T bbb ISLal e ¢
nacyo Bormcfo 1 oY mack o'g\-m{g‘(')ﬂq(c;\:ﬁ\?\wubw

2 Fr AN. ARaawara Adiilasaivvlhacnio:s lhvar Tha antira ) nnrmgl
Scanned with CamScanner

ol sl ad

w‘

NN VN VN VN VT~V 1 =T

\

pSN




'cij_:D) &e_,\'\cd-)fe .L_Pcb :

/e -l é‘w e e\ wlar malviy.
© In the normal liver, ECM consisting of interstitial collagens
(fibril-forming collagens types I, lll, V, & XI) is present only in
the liver capsule, in portal tracts, & around central veins.

The normal liver has no true base;:;:}nt membrane; instead,

a delicate framework containing t collagen lies in the
space of Disse, betwesr sinsoidal EC & hepatocytes
® By contrast, in cirry < ocas 1 &1 collagen & other ECM
components are deposiiec &1 ine space of Disse (F16-2).
In advanced fibrosiz 2 & fibrous bands separate
nodules of hepatocyte{hicughoutthe liver.
855D Qaleie Gur T s AT IS8
e Vascular changes consisting of the:
(1) loss of sinusoidal EC fenestrations)&
(I1) the development of portal vein-hepatic vein & hepatic

artery-portal vein vascular shunts contribute to defects in
liver function.

® Collagen deposition converts sinusoids with fenestrated
endothelial channels that allow free exchange of solutes

between plasma & H to higher pressure, fast-flowing

vascular channels without such solute exchange. |

e e .
erenan ‘
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smooth muscle a-actin §
fptus SM Cg’;é_ 5,5 «<

% Assuep, Tha stimuli for the activati stellate cells &
» production of collagen are.(ROS)GFs)& cytokines {TNF,
n be

L TEDT (Activated Ito stellate cells produce GFs, chemokines &

NG ReDIP

F16-2: ©‘In the normal liver, the perisjnusojdal space of Disse
contains a delicate framework of @%ﬂﬂs@bv (Op VY ) Sy

® In liver fibrosis, Ito stellate cells are activated to produce &'

dense layer of ECM that is deposited in the space. Collagen
deposition blocks the EC fenestrations & prevents the free
exchange of materials from the blood . Kuppfer cells activation
produce cytokines that involved in fibrosis.

g A A O B et L o e SR 3
SRR N R S e = T

'"“”"3 foben Sl T i Lo acivaled it S it B

fpd i e e e e e e T 7. ¢ sellaecellst . lessol oo Activated ~ |

. Endothelial - Fenestrated  Kupfter ‘Delicate * _ ("myofibroblast®) ~ . fenestration KupHereell |
cell  °  sinusoids  © cell collagen R e SEEE el 4

§ AT s e SN S T e e ? B . Dense ‘| Lossof ‘ gf= R0

: Space of . Quiescent e extracellular microvilli £

i Disse - stellate cell ! ’

S e
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= S s 2 £ y 5 Sy
ol rd @ . U = i ¢ s 2 | 3
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Hepatocytes Bile canaiiculus

NORMAL LIVER 13ER FIBROSIS
© Elsevier. Kumar et al: Rabl:iis Bashe Pedss s e cesacenti g ssuit.com

® In particular, the movement ¢ .......38 (€.g., albumin,
clotting factors, & lipoproteins) betw=on H & the plasma is
markedly impaired. These functiciiai changes are i
aggravated by the loss of microvilli from the H surface, which
diminishes the transport capacity of the cell.

o Fekandel Newz e b

" ® The{majorsource of exces&f:hnugg)en in C are the
perisinusoidal stellate cells)(lto cells)or fat-storing cells),
which lie in the space of Disse, which are © normally

function as storage cells for vitamin A & fat, but during the
ibrasis they become ® activated, &

transform intq ast-lik _
glial fibrillary acidic protein.

& lymphotoxins, which ca produced by damaged

1L-1},
H cSr by stimulated Kupffer cells & sinusoidal EC.

“* cytokines th ion & collagen
synthesis) TGF¢ Bis ' i
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Clinical Features of cirrhosis

* All forms of C may be clinically silent. _ e
* When symptomatic, the)ﬁ lead to nonspecific manifestations:
' e

exia, weight loss, weakness, &, in advanced disease,
(frank debilitation.

((% A=) In d ds t
* ession or improvement in cirrhosis depenas (o a
Iarger%%ent on the ac iviil:y of the disease responsible for q
the C. Incipient or overt LF may develop, usually precipitate
by imposition of a metabolic load on the liver, as from
systemic infection ora GIT hemorrhage.

LLF &C?;ﬁ‘mébw\ QL?JJ\:')L‘-D\ L,S\)_, (,'l-\,oﬁ))>\i e\ o8

& % The causes of death in patients with C is: _
"+* (1)[Progressive LF| (Z)WWMMM
portal hypertension, or (3) Development © liver carcinoma.

ABusod] _22pn &Nd)
Yo GLT \En\‘we(rég\ V3.1 Portal Hypertension

-0

* 1 resistance to portal blood flow may develop from
prehepatic, intrahepatic, & posthepatic causes.

* The dominant intrahepatic cause Is cirrhosis, accounting
for most cases of portal nypertension. e\ . 6 .

S TP U R o)
Bso e Mud OfheS D

FOYH \\db‘ o \@LAS o \'\Q‘IL\'\C'-F\\){Q:;\:
Rare causes include schist«: . massive fatty change,
diffuse granulomatous diseas:, = . ous '
portal microcirculation, eg noduiz: rzusnerative hyperplasia.

Portal hypertension in C resulis from:

(1) T resistance to portal flow at iic ievel of the sinusoids
& compression of central veins by perivenular fibrosis &
expanded parenchymal nodules, & L\ FPTICCE PR Y-t
(2) Anastomoses between the arterial & portal systems in
the fibrous bands by imposing '

_arterial pressure on the

normally low-pressure pDiaLYM_y_\SSfterﬁrl 00 Lo 7o hep)
% 4 major clinical consequences of portal hypertension in systewic )
the setting of C are described next (Fig. 16-3), includin :g_ia\yn <3|

1§ Ascites) (2) Portosystemic venous Shunts ),”

C’E) p!enomegal & (4) atic encephalopath see,

d SP . 7
(azane L»LA\) (»);3\ o\ _wZu\ Ascites

* s collection of excess fluid in the peritoneal cavity

becomes clinically detectable when at leas
have accumulated, but many liters may collect &

cause massive abdominal distention
| distention.
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Hepatic
encephalopathy

Malnutrition

e F16-3: Some clinical
\ \ mgomata - consecuences of portal
espnageal  ypertension in the setting of

varices

cirrhosis.
_s:;“i:" * The most important
spenomegaly  Manifestations are shown in
boldface type.
Qoo ) e

——p

Periumbilical
caput medusae

Hemorrhoids

Testicular
atrophy

|

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentr nsult.com

* |t is generally aGerousXfluic - = as much as_.3 gm/dL of
protein (largely albumin), mav coiizin scant number of
mesothelial cells & mononuclear icuKocytes.

* Influx of neutrophils suggests secondary infection,
whereas red cells point to possible disseminated infra-
abdominal cancer. redieghl Loosb 5 L\l 1)

, o BBCy " T :
* With long-standing ascntesj?)ﬁqg of peritoneal fluid

through transdiaphragmatic lymphatics may produce
hydrothorax, more often on thelright side

hydrotho@s mMay- follow ascites? yes.

» Pathogenesis of ascites is complex, involving one or more
of the following mechanisms:  {<_=»_»)

(1) Sinusoidal hypertension (" hydrostatic pressure)
alters Starling forces & drives fluid into the space of Disse,

which is then removed by hepatic lymphatics; this
movement of fluid is also promoted by h umij

(2) Renal retention of sodium & wafer due to secondary |
hyperaldosteronism, I Y !
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(2) Leakage of hepatic lymph into the peri.toneal cavity:

© normal thoracic duct lymph flow @_ngXImateS 1L/day.
@Wtic lymphatic flow mammoaqhﬁom
exceeding thoracic duct capacity. Hepatic lymph is rich in |
proteins & low in triglycerides, as reflected in the protein-rich

ascitic fluid.

Portosystemic Shunt

» With Tportal venous pressure, bypasses develop wherever
there is porto-systemic anastomoses circulations share
capillary beds. Principal sites are:

(1) Veins within & around the rectum (manifest as
themorrhoids}, & although hemorrhoidal bleeding may occur,
T 1S rarely massive or life threatening- -

EZ) The retroperitoneum & the falciform ligament of the liver
involving periumbilical & abdominal wall collaterals, which
appear as dilated subcutaneous veins extending outward
from the umbilicus (caput medusae)& an important clinical

~he‘allr‘nark of portal hvw ) ectoren ) é,\-—‘;)\
Bié\gnk_gg\fi\@f‘;\uy@d) G ) SPOEl NS

\‘“."*i’-ip) The cardioesophageal juri...c:ry {producing the much more
o)) “Iimportant esophagogastric varices, F 4.3), that appear in
| @@p\;’ abou yof those with advanced cirrhosis of the liver,
rléptt{rﬁ % \/%/hlghhc?use f stsw Mmesi '
about half of cirrhotic patients. .yt va, fic
FTv U=y v BB 2o faices
Splenomegaly
congestion may cause congestive
he degree of enlargement varies widely
(usuall 3,)© Normal spleen 150g). Massive
_gglgnommay secondarily |ndu:cl:ge)hypersplenism.
(1504 - 1K 9]
Jaundice & Cholestasis

* Jaundice is yellow discoloration of skin & sclerae

Lon —stancljin

Jpoccurs
above 2.0 mg/dL (the © normal in the adult is <1?|e¥nac;[/ddL).

* Cholestasis is defined as systemic ' ilirubi
other solutes eliminated in biley(bile saligtgnélr?c?le(gte%llr)gbm s

% Br\\‘\ﬁ\\\ﬁej\}‘\s [¥s) ?»hﬁ*@\\t cifcolakion .

AN O
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4 Pathogenesis & Clinical Features of jaundice
In the normal adult the rate of bilirubi (B) production is equal

to th Uptake, conjugation, & biliary
| : , , & biliar
excrefion. Jaundice occurs (bilirubin levels may reach 30-40

mg/dL in Sévere disease) when the equilibrium between
bilirubin production & clearance is disturbed by one or more
of the following mechanisms (Table 16-3): o

(1)(*_production of bilirubin, ]
(2) &_hepatic uptake)
(3) Impaired conjugation, these 3 mechanisms. ..
* Producemnconjugatedj'nyperbilirubinemia, .
(4) ¥ hepatocellular excretion, & cenjugokion’ ST )gtfs"
(5) Impaired bile flow (both intrahepatic & extrahepatic)
* Produce predominantly conjugated hyperbilirubinemia.
* % More than one mechanism may operate to produce

jaundice, especially in_hepatitis, which may produce
conjugated & unconjugated hyperbilirubinemia.

% In general, however, 6ne mechanism predominates.
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Table 16-3. Main Causes of Jaundice

Predominantly Unconjugated Hyperbilirubil_‘lemia C Jyt D ?mi
roduction of bilirubin, (Hemolytic anemias, esorption
Efx gleoiosdpfrom intefrfnalthemorrhage e.g. Gsljrr?clﬁi?'rllr;% e
ctive erythropoiesis S\ mes (e.g.,
hematomas), 127 “Reduced hepatic uptake,

Eernicious anemia, thalassemia) : _
ruq interference with membrane carrier systems, Diffuse
he

isease (e.g., viral or qrug-induc_ed hepatitis,
cirrhosis), Impaired bilirubin conjugation, Physiologic
jaundice of the newborn.

Predominantly Conjugated Hyperbilirubinemia: .
Decreased hepatocellular excretion, Deficiency In canalicular
membrane transporters, Drug-induced canalicular membrane
dysfunction (e.g., oral contraceptives, cycloporine),

y ! .
Hepatocellular damage or toxicity (e.g., viral or drug-indu ed
hepatitis, total parenteral nutrition, systemic infection), A

Impaired intra- - ti flow, Inflammatory o
astruction of intrahepatic bile ducts (e.g., primary biliary NRISY:1"

cirrhosis, primary sclerosing chaiangitis, graft-versus-host

disease, liver transplantation;.

Of the various causes of jauricice isizd in Table 16-3, the
most common are (1) hepatitis, (2) obstruction to the flow
of bile, & (3) hemolytic anemia.

® Because the hepatic machinery for conjugating & excreting
bilirubin does not fully mature until about 2 weeks of age
almost every newborn develops transient & mild ’
unconjugated hyperbilirubinemia, termed neonatal jaundic@
or physiologic jaundice of the newborn.

e \EnConjugoded] .o )l Uy IS i
QaLIJng_ice may result from inborn errors of metabolisms
including: , '

pka siolog) KCJL/EJ
* Gilbert syndrome is a relativel ‘ iti
Presenfing e il _ y common, benign, condition
hyperbilirubinemia. The primary cause is({ hepatic levels of
glucuronosyliransferase. Affecting up to 7% of the
population, the hyperbilirubinemia may go undiscovered for
years & does not have associated morbidity.

undiscovered oL b 5ax) L‘}UJQ}:J_J EES
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% Dubin-Johnson syndrome results from an autosomal
recessive defect in the transport protein responsible for

hepatocellular excretion of bilirubin glucuronides across the

canalicular membrane. These patients exhibit conjugated
hyperbilirubinemia. Other than having hepatomegaly,
patients are otherwise without functional problems.

Obstructive cholestasis

> Results from:- (1) impaired bile flow due to hepatocellular
dysfunction or (2) biliary obstruction (intrahepatic or
extrahepatic), may present as

Jaundice, however, sometimes
» %ruritus is the presenting symptom, presumably related to

\

the elevation in plasma bile acids & their deposition in

,E%%HW@-
* (Qkin xanthomas (focal accumulations of cholesterol)

sometimes appear the result of hyperlipidemia & impaired
excretion of cholesterol.

» Obstructive cholestasis other =~ z'ations relate to
Intestinal malabsorption, includirii: - =5uate absorption
of the fat-soluble vitamins A, D, & K.

e Obstructive cholestasis characteristic laboratory finding is
evated serum alkaline phos hatase,)an enzyme present
In bile duct epithelium & in The canalicular membrane of H. |
(An isozyme'is normally presentin many other tissues such
as bone, therefore, the 1 levels must be verified as being
hepatic in origing. Oocsl= om Il gy oY
. _g(’—ﬂ”(yo\b _))

A Extrahepatic biliary obstruction is frequently amenable
to surgical alleviation, in contrast to
V Intrahepatic cholestasis caysed by both (1) diseases of

———

the intrahepatic biliary free or (2) hepa

failure, which %aﬂmlb.e\ben\eﬁied by surgery (short of
%rgijgéign;gngn

20), & the patient's condition may be worsened
y an operative procedure. = ) AJ o0, e o —

© Thus, there is urgency in making a correct diagnosis of
the cause of jaundice & cholestasjs.
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* The most common primary liver infection is Wiral hepatitis.)
* Less common is a condition called gufoimmune hepatitis.
Systemic viral infections that can involve the liver include
(1) Infectious mononucleosis (Epstein-Barr virus);
(2) Cytomegalovirus or herpesvirus infections, particularly
in the newborn or immunosuppressed; &

(3) Yellow fever, which has been a major & serious cause of
hepatitis in tropical countries. <= G et
*ORs<\,

a®o & The term viral hepatitis is reserved for infection of the
liver caused by a small group of viruses having a _
particular affinity for the liver. The etiologic agents of viral

“hepatitis are hepatitis viruses A (HAV), B (HBV), C (HCV), D
(HDV), & E (HEV). Table 16-4 summarizes some of the
features of the hepatitis viruses.

® Because other infectious or noninfectious causes,
specially oxins, can lead to essentially
identical syndromes, serologic studies are critical for

the diagnosis of viral hepatitis & identification of virus
types. m
Clinical Feafurs: . “iieomes of Viral Hepatitis

The clinical syndromes which may develop after exposure to
epatitis viruses include:

h
c'):f@"@ | J serologic evidence only
‘I)e oF : |
1&%&%@@5 with/without progression to cirrhosis
ronic carrier state: asymptomatic

au,@,liulm_inagm&m}ij: submassive to massive hepatic
.2y necrosis with acyte Tiver failure

.lt@f é—%& HEV do_flotlgenerate a carrier state.
@
o

infections@o not progress to chronic hepatitis.
" LD o =2 ac P

H Morphologic features of acute & chronic viral hepatiti
listed |inabIeg1 6-5. Examples are presented in F16-F1)8 :‘3:51%59

11. The morphologic changes in acute & chronicviral
hared_ among the hepafot

s =-Ne 0P es & can
be mimicked by drug reaclions., ~\ —5u\s)) Zeap .\~ s 550 =

s
o With acute hepatitis, there is ballooning d 5 oy
of H. An inconsta%t finding is cholestasig‘g egeneration

Fatty change is mild & is'unusugal except with HCV infection.
yorin , ot Dliejod=o e
D\ OP P D\pg='s 20 &% )
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» Whether acute or chronic, infection may generate

@ound- lass”7H (F16-12): affinely granulﬁrﬁw
cytoplasm shown by EM to contain maSSIV_G__qu_aM
HBsAg in the form of spheres & tubules. Other HBV-infected

H may haveg“ganded" nuc@resultlnq from abundant
intranuclear HBcAg .\, Ao )

B M W W L L

\L . B Two patterns of hepatocyi« - 'zath are seen.

:EIJ@)\(I) CytoIVS|s from cell memmm 188 rupture leads to "dropped

& | out” necra ells with collapse of Jsoidal collagen o

1 reticulin framework where the ceIIs have disappeared; > %ul UTP

: Ply

scavengerqnacrophage aggregates mark sntmopout ol

(I1)Apoptosis) apoptotic H is shrink, intensely eosinophilic,
& have fragmented nuclei; & effector T cells present in the

-4 immediate vicinity. Apoptotic H are phagocytosed within
4 hours by macrophages & hence may be difficult to find

A despite extensive ongoing aooot03|s of H. (WATEJOTYS
o 3% \e5% Biopsgl

Scanned with CamScanner



ok R H K H@U HHEWHNNNW L& &L LT

LU TRRRY

¥ Bridging necrosis connecting_portal-to-portal, central-to-
central, or portal-to-central regions of adjacent lobules,
signifying a(more severe)form of acute hepatitis.
» H swelling, necrosis, & regeneration produce compression of
the vascular sinusoids & loss of the normal radial array of the

: e
parenchyma (fobular disarr VR J2o o
avdhifecrue.-
* Inflammation is prominent in acute hepatitis. The portal
tracts are infiltrated with a mixed inflammatory cells,
which may spill over into the | ma to cause necrosis
of periportal hepatocytes i itis), & Kupffer
cells undergo hypertrophy & hyperplasia, & are laden
with lipofuscin pigment caused by phagocytosis of H debris.
S V2 s 00 L e Blerd

* Finally, bile duct epithelium may become reactive & even
proliferate, particularly in cases of HCV hepatitis, forming
poorly defined ductular structures in the midst of the portal
tract inflammation.(Bile duct destr:~=7) does not occur.
Mangene ey biapsd Qoo — *
. O\ é’o*@_ﬂaﬁ:—"«@ L/JOD\_A\ (38 thA\Qb‘\oP% ::_)JJLuS— b’ioPSB. o =y
B The histologic features of chrei. . - . .ztitis range from
exceedingly mild to severe. ) ’

* Scattered H necrosis throughcut ihe lobule may occur in all
forms of chronic hepatitis. Continued periportal necrosis
(piece-meal necrosis)-& bridging necrosis arelharbingers )
of progressive liver damage. =215 d50 UL cs) P55 Doley

* |n the mildest forms, significant inflammation is limited to
portal tracts & consists of lymphocytes, macrophages,
occasional plasma cells. & rare neutrophils or eosinophils.
Lymphoid aggregates in the portal tract are often seen in

HCV infection,z,.j¢ &k a1, s

* Liver architecture is usually(well preserved> @< Ul> 5L,

YU Civdhosis))
, %@6 »The hallmark of serious liver damage is the depasition of

(fibrous tissue J(1) At first, there is only portal tracts

fist;rosi , but with time (2) periportal fibrosis occurs,&

followed by bridging fibrosis. o fissue s, —= d=
¥ Continued loss of hepatocytes & fi is results in C,

with large, Irreqular no ed by broad scars
“{macronodular cirrhosis| (F16-13)).
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’ Autoimmune Hepatitis (fckfej-

Is a syndrome of mild or severe chronic hepatitis, which
responds dramatically to immunosuppressive therapy.

o B(H jt is@distinguishah@frgm-(;hmnigmtalm{c;aﬂﬂ& Features:
® Absence of serologic markers of a viral infection, . Jivaa ste

* Female predominancel(70%)f&—s®ly37e ave men -
e Elevated {>2.5 g/dL), serum Ig®
s\ e High titers of autoantibodies in 80% of cases {most patients

. ave circulating Iclear Abs Jlanti-smooth muscle Abs;
- lliver kidney microsomal Ah) & 2ntj-solubl T Onal o
Iver/pancreas Ag}. These Ah= -~~~ he detectedby =~
Immunofiuorescence or enz. i1~ -~ .~ immunosorbent
assays.

o I%-mﬁmeffectors of cell damage in autoimmune hepatitis
are CD4~+ helper cells.

B0 <o Presence of other autoimmune diseases is seen in up to
60% of patients, like RA, UC, thyroiditis, Sjogren syndrome
Qo M mune oy .\\ \ o U
e The overall risk o@the main cause f death, is 5%.

5"/ o A\o:o_ﬁ Gﬂ; aev e\c\fﬂ“ﬁ 0, 5—29—-{:’

re ——
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ALCOHOL- AND DRUG-INDUCED LIVER DISEASE

The liver is the major drug metabolizing & defoxifying organ in
the body, thus, it isjsubjected to injury gom an en}o/rrf(\]oug
therapeutic & environmental chemicals. Injury may result :

(1) From dire fﬁ)xiciﬁ?ﬁ“f\” ol
(2) Hepatic conversion of a xenabiotic to an active toxin, or be
(3) Produced by immune mechanisms, usually by the drug, or a
m%%t%oi%e acting as a hapten to convert a cellular protein
munogen. . —
X% 2 celldal oy Jg2o \\“P‘VQ‘”S d“*‘“) dég O\
V A diagnosis of drug-induced liver disease may be made on
(1) the basis of an association of liver damage following Lo
_ &, itis hoped, recovery on removal of = o )
the drug, with (2) exclusion of other potential causes. @}S;L:E‘:J

* Exposure to a toxin or therapeutic a%ent should always be
included in the differential diagnosis of any form of liver

disease. ~ > A :
WSOL el o Ly B s g0 dfudh OF Vifage s

* By far ost important agent that produces toxic liver
Injury istalcohol

~®ethano) & Alcoholic Live - . - iza
Excessivconsumptif;;“; Lozt inore than 60% of
chronic liver disease in the West & accounts for 50% of
| deathsduetoC.
o * More than(10 milliom»Americans are alcoholics; & in USA,
@27 4-THD 9- cancer 3=CVR - (oP( D 5- Alcsholism .
- "*'2 Alcohol abuse:_is the 5" leading cause of death (after IHD,
Cancer, CVA, & COPD);
’ £ it causes 100,000 to 200,000 deaths annually. Of these
; deaths, 20,000 are attributable directly to end-stage
cirrhosis; many more are the result of automobile accidents

(Road Traffic Accidents, RTA).

The 3 distinctive, albeit overlapping forms, collectively

s referred to as.alcoholic liver disease (F16-14) are:
)00 1. Hepatic steatosis (fatty liver), 2. Alcoholic hepaz‘iz‘is( \/ 3)

| 3. Clrhosis. »1) ==
} . .

' Z. 90% to 100% of heavy drinkers develop fatty liver, &
:

)

5

e 10% to 35% develop alcoholic hepatitis. However,
e 8% to 20% of chronic alcoholics develop cirrhosis.

) f'\,:_p
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F16-14: Alcoholic liver disease. The interrelationships among

hepatic steatosis, hepatitis, & cirrhosis are shown, along with a
iction of ke ic features at the microscopic level.

O %LL 5)
Abstlinence

—_—

Severe exposure

Repeated
atlacks

© Elsevier. Kumar et al: Robbins Baslc Pathology 8e - www.studentconsult.com

“)‘yéq ’\ ‘_,'.;J *\ ) _
® (1) Hepatic Steatosis (Fatty Liveff =" == ppls
b After even moderate intake ~* © i, ->(ficrovesicular)
lipid droplets accumulate in . -+ _ .. chronic intake of
alcohol, lipid accumulates becai: . (s:acrovesicular)

= initi Eg_el_itﬁlbbu\lz@but in severs cases it may involve the
—|entire lobule}(F16-15 & 5.4).

Grossly,ihﬁ_ML%B kg, © Normal 1.5Kg), soft,

ellow, & greasy. ©The fatty xhange is completely

%verskiblé if there is abstegtion from further alcohol intake.
~ | =

® (2) Alcoholic Hepatitis: This is characterized by:
*Hepata%&&ﬁﬂ'ﬂ;c%fcrosis.'&nglegr scattered foci of
H undergd balloon swellingXresulting from accu ion of
fat, wafer & proteins that nor yorted} &r( ngzzgsis.)
* Mallory Bodlies. Scattered H accumulate tangled skeins of
intermediate filaments, visible as eosinophilic cvtoplasmic

inclusions in degenerating H (F16-16), which are a

ko characteristic but not specific feature of alcoholic liver
Isease, because they are also seen in PBC, hepatocellular

\ 8 mors, Wilson disease, & chronic cholestatic syndromes
UPJOU .hﬂ?l)j?m 3, .

B S 5] : sl
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* Neutrophi/ Infiltration, Neutrophils infiltrate the lobule &
accumulate around degenerating H. particularly those

containing Mallory bodies. Tym ?[mphocytes & macrophages
also enter portaltracts & Spi

] *

‘J—P Cucsp oWfound centi) Vein.
eoai s

almost always accompanied

; . : oer _ occasionally
Periportal fibrosis may predo: . ale, particularly with
£

‘h i ﬁbros:g

~

s

“\%0 M repeated bouts of heavy alcoha! intgke
= g{; In some cases there s choiestasis & mild deposition of
)i./,/‘ hemosiderin (iron) in hepa s & Kupffer cells.
=2 Grossly, the liver is mottled red With bile-stained areas
| c;wko&é)\ma)t};sigsu Al < | T
( ® (3) Alcoholic Cirrhosis.(?inap}w@;quluhomgggjsw

This is the\ti_llaL&_i_rLer@form of alcoholic liver disease,

usually develops slowly; {but may develop more rapidly,
within 1 to 2 years, in the setting of alcoholjc hepatitis}.

At first the C liver is yellow-tan, fatty, & enlarged, usuall 1
weighing over 2 kg. Within years it is fransformed into 5 |
@n}lﬁfﬁ'ﬁyﬁ runkemliver, weighing le% ¢

A\
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> Initially the developing fibrous septa are delicate & extend
through sinusoids from central vein to portal regions as well

as from portal tract to portal tract. Qmﬂ d %\r\% S}\ o< 5)

¥V Regenerative activity of entrapr = parenchymal hepatocytes
generates (mi lar C vs. i« macronodular C

d ' hepatitis), but 7iie nodularity eventually
becomes more prominent; scattered larger nodules create a
(hobnail"|appearance on the surface of the liver (E16-17),

& eventually, the C is converted into a mixed micronodular &
macronodular pattern (F16-18). Bile stasis often develops;
Mallory bodies are only rarely evident at this stage.

mu)hp\e HO@MQ ()\.:Cﬂ ?BL%C__SJB odth s\a'PJf_:..,» Lo

A Thus, end-stage alcoholic cirrhosis eventually comes to
resemble, both macroscopically & microscopically, the
5 : .

cirrhosis developing from viral, autoimmune hepatitis and

A other causes.

I \ 1 BN E 0 \ A

|
|
|
|
!
]
)
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Pathogenesis

e Short-term ingestion of as much as 80 gm of ethanol per day
(8 beers) produces mild, reversible hepatic fatty liver.

» Chronic intake of 60 gm/day is considered a barderline risk for

severe injury. Women seem to be more susceptible to )
hepatic injury than are men. s | A e

e Binge (party) drinking c2:=2s more liver injury (note that
beer binge drinking is, untort:istaly, the preferred modality

of drinking in college studant pa:ias),

AL2PRD U hoSiS)) o Tae V5T (e YOI Lyt bGhoc i

Nt S m‘@COhO”C hepatitid®may develop lindependently) &

thus, they do not necessarily represent a continuum of
changes. There is an inconstant relationship between

hepatic steatosis & alcoholic hepatitis as precursors fo

_cirrhosis, which may develop without antecedent evidence of

steatosis or alcoholic hepatitis!

e In the absence of a clear understanding of the pathogenetic
factors influencing liver damage,(no "safe" upper limit for
alcohol consumption can be proposed. o ! U:_}\ﬁ_g ¢

0T % 25 U il 1ip e
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® The causes of Hepatocellular steafosis results from:

(1) the shunting of normal substrates away from catabolism_
& toward lipid biosynthesis,

(2) Impaired assembly & secretion of lipoproteins; &
(3) T _peripheral catabolism of fat.

® The causes of alcoholic hepatitis are uncertain, but the

following alterations caused by alcohol are important:

(1) Acetaldehyde (the major intermediate metabolite of

alcohol en route to acetate production) induces lipid
—peroxidation & acetaldehyde-protein adduct formation,

which may disrupt cytoskeletal & membrane function,

(2) Alcohol directly(affects microfubule organizatiom)(as
llustrated by the detection of Mallory's hyaline),

mitochondrial function, & membrans fluidity,

(3) ROS are generated during oxida:i:n of ethanol by the
microsomal ethanol oxidizing system; in addition, the ROS
are also produced by neutrophils, which infiltrate areas of H
Necrosis. Theséjzys\_aeacts with membranes & proteins.
The ROS are the main stimuli for the production of
cytokines in alcoholic liver disease (TNF, IL-6, I1L-8, & IL-18),
This abnormal cytokine regulation is a majar feature of
alcoholic hepatitis & alcoholic liver disease in general, & the
TNE is considered to be the main effector of injury. ~ ~
Concurrent viral hepatitis, particularly hepatitis C, is a

maijor accelerater of liver disease in alcohalics.

prevalence of
h_epatiiils Ci h \' 'h ls with alcoholic disease is about 30%.
¥ cohol consSumption. o
Vilelr e \5CO% Yo 4000 - 60009

» Clinically, Hepatic S give ri hepatomegal

It is estimated that 15 to 20 years of excessive drinking
are necessary to develop alcoholic hepatitis, which
appear relatively acutely, usually after a bout of heavy

drinking. The outlook is unpredictable; each bout of hepatitis
carries about a 10% to 20% risk of death.
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« With repeated bouts, C appears in about 1/3 of patients within
a few years; alcoholic hepatitis may be superimposed on C.

e With proper nutrition & total cessation of alcohol consumption,
alcoholic hepatitis may€leapslowly, however, in some the
hepatitis ma ' ' & progresses to C.

e (Alcoholic Omanifestations are similar to other forms of C,

presented earlier, including complications of |
_ hypertension{(varices))or hepatic encephalopathy.
, P20 Be\ed JQ\«L"—,) ¥ C canbe Cme\e)rﬁ)\} C\-\Y\‘\CQ)\\\S\EY\T[%.
o225 e Finally, C may be clinically silent, discovered only at

g~ ¥ autopsy or when sfress such as infection or trauma tips the
balance toward hepatic insufficiency.

© The most important aspect of treatment is abstinence>
from alcohol.

2 In the ndﬁtage_alcohﬂ%c, the immediate causes of death
‘ , (2).Massive GlThemorrhage, (3) an_intercurrent
oR, (4 . \af

: z);b\,_,)(fu»gxﬁ(» c\\w(&{)c:;-’ﬂ:ﬂfv\bg\ bty s s
Drug-inducao fdver tisease ’\—éﬁ«\&\(\%\ CLW%
ifi . =\ -
e Common condition that miay present as a mild reacti

or, much more seriously, as acute LF. A large number of
drugs & chemicals can produce liver injury (Table 16-6).

¢ Drug reactions may be classified as predictable (intrinsic)
reactions or unpredictable (idiosyncratic) ones.
¢ Predictablexdrug reactions may occur in any:

accumulates a sufficient dosaigtg’q;L“QQ\%ﬁﬁ” Jamadde 3
{Unpredictablereactions depend o‘%diosyncrasie of the

T ——

_host, particularly the host's propensity to mount an immune
respons igenic stimulus, & the rate at which the
[host metabolizes the agent. The injury may be immediate or
ake weeks to m elop.
4P “© Rule: Drug-induced chronic hepatitis is histologically &
clinically indistinguishable from chronic viral hepatitis or
autoimmune hepatitis, & hence serologic markers of viral
egoles u}fﬂﬁ?@ f‘ﬁ critical \ior making z‘hﬁe distinction.
AR by sy oot S| @t
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« Among the hepatotoxic agents, predictable drug react!ons
are ascribed to acetaminophen (Paracetamol) , tetracycline,

antineoplastic agents, Amanita pha//oges toxdp, carbon
P A P AN mMushieom,)
tetrachloride (QQ.IWQB i

« Examples of drugs that can cause idiosyncratic reactions
include chlorgromaz'!gemanesthetic (which can

cause a fatal immune-mediated hepatitis), sulfonamides, a-
methyldopa, &Eallopurinol}.

e The mechanism of liver injury may be direct toxic damage to
hepatocytes (e.g., acetaminophen , CCl4, & mushroom
toxins) but also involves a variable combination of toxicity &
inflammation with immune-mediated hepatocyte destruction.

¢ Depending on the drug, the patterns of drug-induced liver
injury may include one or more of the following: Steatosis/

steatohepatitis/ hepatocellular necrosis/ cholestasis/ fibrosis/
& vascular lesions. ¢ sz palterd J1s Jaad oy

(et &0 Ly

2 Among drugs that may cause acute liver failure are
acetaminophen , halothane , anti TB drugs (rifampin ,

isoniazid ), antidepressant monoamine oxidase inhibitors,
CCl4 & Amanita phalloides toxin poisoning.

2 46% of cases of acute LF caused by acetaminophen
intoxication, & 60% of these are accidental overdosage.

>_With massive H necrosis (F16-19 & 5.17), the entire liver
is involved, & B M, complete destruction of H leaves on|

a collapsed reticulin framework & preserved portal tracts
with surprisingly little inflammatory reaction (F16-20). |
However, with survival for several days there is a massive
influx of inflammatory cells to begin the clean-up process.

© Patient survival for more than a week permits regeneration

of survivin.g H_, & if the Parenchymal framework is preserved,
regeneration is complete & normg| liver architecture is

restored. More massive destruction regeneration yield C,
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METABOLIC & INHERITED LIVER DISEASE

'

L The most common metabolic liver disease s

{ (1_ )Qona/coholic fatty liver disease (NAFLD), other metaboljc
]

]

|

|

|

diseases attributable to inborn errors of metabolism include:

(2) hemochromatosis (3) Wilson disease (4) a,-antitrypsin
deficiency.

onalcohoﬁ/chtty Liver Disease

% NAFLD is a common condition, which was first recognized
In 1980. It is a condition in which fatty liver &(liver disease

_ develop in individuals who d= = ¢ drink alcohol)
o\ It may present as (I) steatos = ur as (1) nonalcoholic
' > Stealtohepatifis (NASH) similar i aicoholic hepatitis &
w2~~Involves H destruction; inflammation with neutrophils &
- mononuclear cells, & progressive pericellular fibrosis.
% NAFLD & NASH are most consistently associated with:
o

nresistance) Other key associated variables are:
labetes)(or family history)
BMI >25 kg/m? in Asians)

midl (hypertriglyceridemia, low high-density
lipoprotein Ch, high tow-= iensity lipoprotein Ch)
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Inherited Diseases: Hereditary Hemochromatosis (HH)

© Normal adults total body iron pool is 2 to 6 gm, about 0.5
_gm is stored in the liver. ® In HH, the total body iron may

“exceed 50 gm, over uagim@gbz&zgghe:w'

®HH is an autosomal recessive disease of adult onset {first
appear in the 5 to 6! decades} caused by » mutationsin
the HFE gene, Ieadlng to »7 mz‘sﬁgifﬁg! absorpz‘/on of dietary
iron, net(0.5 to 1.0 Olam/year irnr: =~ cujation & > a’e%osn‘/on
In different organs such as C - reas e
® Fully developed HH show eiri::ssils {100% of cas es}, DM
& skin pigmentatio (80°o in each 7 Bronze Diabetes)).
pony®ag Jlpes &= 5" ho< e B

\)})* Acquired forms of iron accumulation from known sources

L called(Hemosiderosis, or Eecondaly iron overload, e.g.,

multiple transfusions, ineffective erythropoiesis {Slderoblastlc

anemia & B-thalassemia} &7 iron intake {Bantu siderosis}.
o p 285 Dy 0o dal o Bt Vot o
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