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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 \'_

Scanned with CamScanner



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
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'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
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¥ 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

|
1
j
3
4 restored. More massive destruction regeneration yield C,
P
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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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¥ In HH, there is deposition of[hemomderﬂm the
following organs (in decreasing order of severity){livepwith
C {see below}, | pancreas—\{wﬂh diffused interstitial fibrosis &
parenchymal atrophy & consequent DM}, [myocardium]
{Cardiomyopathy} pituitary, adrenal, thyroid & parathyroid

glands, joints, &@{plgmentatlon partially due to

hemosiderin dep & from(?)
Qpldermalfmelan|n brOdUCtIOE’L i renders the skin slate-

gray, hence the term({Bronze ;;;3]}

* In the liver, first, there is golden-yellow hemosiderin

granules in the cytoplasm of periportal H ‘Which stain blue

with the Prussian blue, stain (F16-21 &1-28). Eventually, with.

T iron load, there is progressive involvement of the rest of

the lobule, bile duct epithelium & Kupffer cell(lron is a-go

hepatotoxin, g[mflammatlon Is characteristically absent.
Fibrosis develop slowly, leading ultimately to cirrhosis.
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» Pathogenesis. Excessive iron is directly toxic to tissues by
the following mechanisms:

(1) Lipid peroxidation by iron-catalyzed free-radical reactions,

(2) Stimulation of collagen formation, &

(3) Direct interactions of iron with DNA. ron actions may be

reversible, with the exception oflhonlethal DNA damage.)
s )I;T:é)—b;\;ﬁ D) ol stofevds\bler\()s

“gncer G Uy
>F the > Clinically, males predominate (M/F ratio of 5to 7: 1),

liver. patients usually present with classic clinical triad of cirrhosis

with W@@kin pigmentation) & Death may
result from cirrhosis, hepatocellular carcinoma, or cardiac
disease. Treatment of iron overload {phlebotomy & the use
of iron chelators) does not remove the risk for developmen

of & hepatocellular ca (a higher than normal)

because of the iron induced ovidstive damage of DNA.
© HH can be diagnosed ez : ~ « w2 irreversible tissue

dam S occurred.
, 3 ?Q )‘ OJ-—’)(_“\D_) (2D ( QCL}QQL HO\Y\SSQS\QQY

. Concer ) 6P RNyl L o P &S
W//son Disease

* An autosomal recessive disorder of[copperjmetabolism,
characterized by the accumulation of toxic levels of copper in
many tissues & organs, principally the liver, brain, & eye,

* The responsible genetic defect is a mutation in A7P75.

* [ncidence 1: 30,000; much less common than HH.

© Normal copper physiology involves (1) absorption of
ingested copper (2-5 mg/day); (2) plasma transport in
complex with albumin; (3) hepatocellular uptake, followed by
incorporation into an a,-globulin to form (ceruloplasmin}

(4) secretion of ceruloplasmin into plasma, where it
accounts for 90% to 95% of plasma copper; & (5) hepatic
uptake of desialylated, senescent ceruloplasmin from the
plasma, followed by lysosomal degradation & secretion of

free copper into bile. d@lﬂ(
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In Wilson disease, defective function of A/~/B8UNNIDIVINIEC.
(1) secreti asmin into the plasma (Step 4 above)

& (I) excretion of copper into bile (Step 5), which is the
WL copper elimination from the body, resulting

n -)(copper accumulation in the |iver) causing toxic liver

injury by:(1) Promoting the formation of FR, (ffee fodicals)

(2) Binding to sulfhydryl groups of cellular proteins, &

(3) Displacing other metals in hepatic metalloenzymes.

® In addition to the liver damage, usually, by the age of 5

years, copper that is not ceruloplasmin bound spills over into

the circulation, causing pathologic changes to other sites.c_c;glrg\;{@@ )

Poc® The hepatic changes range from minor to massive damage,

' include fatty change, acute hepatitis, or chronic hepatitis
{resembles ic hepatitis of viral, drug, or alcoholic origin},
progressing to cirrhosis. Excess o0 Zuposition can be

demonstrated by special siai:s (o ¢ i =ning)stain for
coppergorcein stainy for copper-as=.w.caet protein).

© Because copper also accumulates in chroni
cholestasis, & because histology cannot reliably distinguish
Wilson disease from viral- & drug-induced hepatitis, - .
(.(demonstration of hepatic copper content|in excess of 250 ~ tpl)2
ug/gm dry weights is most helpful for making a diaqnosis.j (T@,CUS]

A o) [ et (e

" Y The biochemical diagnosis of Wilson disease is based on a:

[V serum ceruloplasﬁﬂ“‘ hepatic copper content) &

(* wrinary excretion of copper.)

‘ (corgon I 32 himbus 31 25)o g o

# 2.0 All patients show eye lesions called(Kayser-Fleischer rings)
(green to brown deposits of copper in Descemet membrane in

the limbus of the cornea). In the brain, toxic injury primarily

affects the putamen of the basal ganglia, which demonstrates

atrophy & cavitation. Hence the alternative desi i i
disease aﬁ\epaToIen,ticular degeneration) .?%zrlatlon Qthis

- fiver &P bogal azng\iq
© Early recognition & long-term copper chelation therany (as
with D-penicillamine) have dramatically altered the usual
progressweL%ownmll course of the disease.

Na™ 1B 20 o—W sl
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a,-Antitrypsin (AAT) Deficiency

<k AAT deficiency is an autosomal@disorder marked
by abnormally low serum levels of AAT protease inhibitor.
© The major function of AAT is the inhibition of
proteases, particularly neutrophil elastase released at
sites of inflammation. AAT deficiency leads to pulmonary
emphysema, because a r&=14= lack of this protein permits
the unrestrained activity oi tccue-destructive proteases.  <\ashus))
* Homozygotes for the Z alieie {PiZZ genotype) have 0
C|rculat|ng AAT levels that are only 10% of normal levels. alveoli 3}
Al fewals s 5 ) a6 U0 el 7\,
’v‘l’ O The defect results |n{m|sfold|n ﬁof the nascent polypeptide
az-p in the hepatocyte ER, & because it cannot be secreted by the
%o\ liver cells, it remain accumulated in ER & undergoes
excessive lysosomal degradation, & appears as round to oval
cytoplasmic globular inclusions of retained AAT (F16-22).

Ro. L)\ e (esrdeA antihgpsin
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c—? |
© Curiously, 100% of individuals with the PiZZgenotype
' ' buf only 8% to 20% develo

accu
significant liver damage. This may be related to a genetic

tendency that causes susceptible individuals to be less able
to degrade accumulated AAT protein within_lj_:]a fageted) Lo € 1090y 3,0, 15
. ng’?b g_sjjxg_}mb Loy S Q&u\u\‘cﬁopg'j 2N als 55
OH, the H in AAT deficiency contain round to oval cytoplasmic
qglobular inclusions of retained AAT, which are strongly
positive in PAS stain (F16-22). By EM they lie within SER &
sometimes RER. The hepatic injury associated with PiZZ
homozygosity may range from marked cholestasis with H
necrosis in newborns, to{childhood C

» Clinically, among newborns with AAT deficiency, 10% to 20%
show cholestasis. In older children, adolescents, & adults,

the presenting symptoms may be related to chronic
hepatitis, cirrhosis, or pulmonary disease. (EmP h;Dde}.

© The treatment & cure for the severs apatic disease is
orthotopic liver transplantaticr.

Neonatal Cholestasis

© Mild transient elevations in serum@nconjugateoﬂbilirubin
are common in normal newborns. indifect

® Prolonged conjugated hyperbilirubinemia in the newborn,
termed neonatal cholestasis, affects 1 in 2500 live births. 4 per 10000

The major causes are (I) extrahepatic biliary atresia,— G ep ), ")
discussed later, & a variety of oth'e'r disorders collectively L), Sobe ’
referred to as (Il) gg.c)/?az‘a/ hepaz‘/z‘/.?... ‘mﬂc\mm &og'_-_)gé —\P noon

® Neonatal hepatitis is not a specific entity, nor is the disorders
necessarily inflammatory. Instead, the finding of "neonatal
cholestasis'{should evoke a diligent search for recognizable

toxic, metabolic, & infectious liver diseases
ldiopathic neonatal hepatitis constitutes as many as 50% of
cases of neonatal hepatitis!)

» Clinical presentation of infants with any form of neonatal
cholestasis is fairly typical, with Jaundice} [dark uring}, light

or acholic stools, & hepatomegaly. 47 obstchve ai’¥

- Stheo) I J o Lo SEmitine |
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rerentiation between the two most commor causes o1
on (extrahepatic atresia & idiopathic

neonatal cholestasis ic
reat importance, because definitive

hepatitis) assumes 2CaAUS _
t Ié:)ltmen)t biliary atresia requires surgical intervention,
the clinical course of

W@W
A Withﬁi(lji discrimination bet atlttﬁlz'se diseases can
% Fortunately, discrimination be we : (
be made in 90% of cases using clinical data and(liver biopsy-
ba nﬁic“ﬁ Vwey ‘Q’\o‘bs*é-
Reye Syndrome

o A rare (1 per Million) disease characterized by fatty
change in the liver & encephalopathy, can be fatal.

e It primarily affects children < 4 years of age, typically
onset s

veloping 3 to 5 days after a viral illness. The C e s
heralded by(pernicious (severe) vomitin Qo B
rritability oﬁlyg%x,jmmmega_lﬂ
progress to

accompanied by |
Although most patients recover, a out 25%)

coma, accompanied by LF, with elevations il _
Tevels of aminotransferases, hilirubin, & particularly ammonia.

e

2 Death occurs from| comz| o tiver failure

«The pathogenesis of Reye syndrome involves a generalized
[loss of mitochondrial function|

e Reye syndrome has been associated with aspirin
administration during viral illnesses, but there is no
evidence that salicylates play a causal role in this disorder.

e Although the case rate for classic Reye syndrome in the
glited States is less than 1 per million per year, this
disorder & "Reye-like syndromes" must be considered in the
differential diagnosis of postviral disorders in children.

?x—a The key pathologic finding in the@riSMeSicular
(Steatosis)& in the brainWTsu/ally present.

==t
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DISEASES OF THE INTRAHEPATIC BILIARY TRACT
!Primary)BiIiary Cirrhosis (PBC)
» PBC is [chronic)| progressive], &/ often fatal[cholestatic
(obstructive) liver disease.

» PBC characterized by honsuppurative destruction Jof small
& medium-sized intrahepatic bile ducts (BD), portal
inflammation, scarring with eventual late cirrhosis & LF
over years or decades.

e PBC is primarily a disease of middle-aged women, & peak
incidence between 40 & 50 years of age.

@G * PBC pathogenesis: [<90% of patients have high titers of

(@antimitochondrial antibodies (AMA),) aﬁe*o"?g;'jg‘ S5y
» PBC is a/most always associated with eﬁavated serum

alkaline phosphatase & cholesterol levels, hyperbilirubinemia
IS a late & usually signifies incinient hepalic failure.

C\mmuho\o icq}\é, ba)&ﬁe& Ais@%@).

* PBC associated extrah<y: .- onditions include Sjogren
syndrome, scleroderma, ’[hyl'Oidl‘tIS_, RA, membranous
GN, Raynaud phenomenon, & celiac disease.

e Clinically, PBC onset is insidious.

presenting as pruritus;{jaundice develops laie) Over 3
period of 20 years or more, the individuals develop LF.

——

@ In PBC precirrhotic stage, there is a dense
lymphocyte/plasma cell infiltrate around small BD in portal
tracts, +@mgmm;m (F 16-24).
Interlobular BD are destroyed by inflammation (the florid
duct lesion), b ) 5La)) e i)

V¥ The obstruction to intrahepatic bile flow leads to upstream

BD proliferation (F16-25), inflammation & necrosis of the

adjacent periportal hepatic parenchyma, & generalized
_cholestasis.

@ In the end stage of PBG, interlobular BD are

- Scanned with CamScanner




V¥ Over years to decades, relentless (progressive) portal tract
scarring & bridging fibrosis leads to cirrhosis. The end-stage
liver of PBC (and of PSC) showing marked{yellow-green
pigmentation & the liver cut surface is hard, with a finely
granular appearance|(F16-23).

NoBo RN

\? Primary Sclerosing Cholangitis {PSC}
PSC is d chronid, lobstructiv: _u.rosing cholangitis |
disorder, characteri Q‘y progressive destruction & fibrosis

of@r&hepat@& large)intrahepatic bile ducts.

< E—

o, o nat smalland. medam size.
% Because the changes in the ducts are patch ¥

cholangiography shows a characteristicC'beading
the contrast medium in the affected biliary tree segments

. (Conswic‘reé s~ d\\d}ee\&b)zlz_.&\ J92 e b 7y B\\&c&uc.\' Bl
% The large BD show peri ibrosis that obliterates the
lumen, leaving a solid cord scar\with few inflammatory cells.

\o )\ 3 02 2
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& PSC is commonly seen in association with IBD, particularly
70 of individuals with _

Zronic UC, UC coexists il 70% _ -
Conversely. the prevalence of PSC‘m persons with
( UC)s abo 2 Do P V%

p—
——

* PSC cause is Tnknown, but the association with UC,

linkage with certain HLA-DR alleles, & presence_of
antinuclear cyto lasmic antibodi ith a perl.m_lclear
localization in 80%)of cases all suggest that this IS an

(immunologically mediated disease)/(g;,&) g)
% PSC tends to occur in the 3 to 5 decades, most often after
development of IBD. M/F ratio is 2 : 1. Symptoms
include pruritus, & jaundice, & weight loss, ascites,
variceal bleeding, & encephalopathy. Cnrhosis 3 2leoale
%t%@Tlolanqiocarcinoma‘dievelop in 10% to 15% of PSC, with a
UU?/” “’median time of 5 years from diagnosis. There is(no

—3V "5 . A sk 1°
b/.'f‘”)’ effective therapy for PSZ 7 *~= 0isease has become an

Uy ) : Ty = -
~ ' important indication fo{ i 7 "*-}ja;’*zgplantatlo@

@ PSC Characteristic feature is a fibrosing cholangitis of BD.

Specifically, affected|portal tracts show concentric periductal
]onion-skin fibrosis )& mild lymphocytic infiltrate (F1 6-26).

A Progressive atrophy ' ithelium leads to

obliteration of the lumen, leaving behind a solid, cordlike
fibrous scar. In between areas of progressive stricture, bile
ducts becomd ectaticYdilated) & inflamed, presumably the
result of down-stream obstruction.

A UItimater,[biIiary cirrhosis\develops, much like that seen
with primary & secondary biliary cirrhosis.

, §@0 *(Remember:(S—econdaMt;jliary cirrhosis td stoné)stricture
orltumor) is{much more commonythan both PBC & PSC).

plimay: D) DB ol colepl
[Gafcinome o} e heod oF pancas |- obshtchyz,

LS SR
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| TUMORS & HEPATIC NODULES
e The liver & lungs are the/most commonly involved organs

b tastatic cancer secondaries. e Indeed, the(703 o
common nepatic tumors are\merasiat; noma 6-11 &
9-27) mainly from colon + lung +_breast primaries.

< The main two primary liver cancers are (1) hepatocellular
M[carcm_omaS\(HCC), which is the most common primary
(o .@epaz‘/c malignancy, & (2) cholangiocarcinomas
(@) | '

T

duct ® Two rare primary liver turmcw w2t discussed further):
%t Hepatoblastoma, a childhoo: népatocellular tumor, &
Angiosarcoma of blood vessels that is associated with

exposure to vinylchloride & arsenic, & Thorotrast.
hepatic masses may (1) cause epigastric qunessJ

®
(2) be detected by routine physical ex, or
(3) belincidental finding during X-ray ex. for other indications.

P R:NG%( gno\fR/W'srdecdﬂgpatocel lular Nodules

% Solitary or multiple benign hepatocellular (H) nodules which
may develop in the liver are of 3 types, (l) focal nodular

hyperplasia, (Il) macroregenerative, &(lll) dysplastic nodules.
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(1) Focal nodular hyperplasia

F@ﬂ [: mmt d nodular reqeneratloﬁ\.
I

s a localized, well-demarcated, buﬂ/—oorly encapsulate“d’)
IeS|on consisting of hyperplastic H nodules with a
central fibrous scar, may reach up to many cm in &.

@4—* Nodules appear in noncirrh@m livers.
e Occurs in response tofocal 25 cular injuryp& in about 20%

of cases, it coexi epalic cavernous hemangiomas.
e Occurs usually as an mc\lclfeMEg commonly in
women of reproductive age, & does not carry a risk for ===
cancer. (o {p onl hwoerplaéu
)5 AL o () Macroregenerative nodules (F16-31),
%M-o Appear in Cirrhotic livers, larger than surrounding CIrrhot]c

Jhodules; but do not display atypical features.
t e Nodules contain more than one portal tract, have an intact

| reticulin framework, & ar€ not_precursors ofm
rot afdmer (Ci?e_ne(a)nvg L@,o_, Voo
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) D @'C 2 5!’7\61” C€ }’H ?fng alke PY CCanceyouX
smal ()0 nodules
a

<’E: Nodules less than1 mm in & @ppear in cirrhotic liver>

g@x _precursors of HCC, are offen monoclonal, & may contain

The H in dysplastic nodules & in smaller I[esions cailed
dysplastic focli, are hlghly_ proliferative & show low or high

rade atypical features, I.e., crowding & pleomorphism.
igh-grade dysplastic lesions are considered to be

chromosome aberrations similar to those present in HCC. <5

e Dysplastic nodules are subdivided mto smaII cell & Iarge- ?’eiii
cell dysplastic nodules or fOCa 8 ‘ small
are precursors to HCC; H in iz ﬂi% c:ﬂysplastlc IeS|ons ‘*’\@’

y\ w
_9/

are apparently have reached repncalive senescence.

Be}rjlgﬂ Tumors

dCavernous hemangioma is the’commonesi|BT of the liver.
e Well-circumscribed lesions (F 5.11), consist of EC-lined 3
vascular channels & intervening stroma . Agpgéa_rasﬂlsggg

red-blue, subcapsular, soft nodules, less than 2 cm in &.
Clinical significance: (A) blind percutaneous needle biopsy

may cause severe intra-abdominal bleeding, &

(B) importance of not mistaking them for metastatic cancer.

Cs‘ C_:) ulHaSOtlY‘di_a A- b\md PQ((‘_W‘UH(’DUS neea[ 1‘7 intermal bl&Am}{W

L=l) e/ )- X- Ra} eYaminotion -9m@fd/31[4h<uu l@—w.pjd_g

A | 11 Hoamanaiama: livar DAA hnmnrrhnnun A e A

Scanned with CamScanner



Hepatic Adenoma

e BT of H, usually occurs in women of childbearing age who

have used oral contraceptive)steroids, & it may r
discontinuance of hormone use. These T may be yellow-tan

pale, or bile=stained, well-demarcated nodules found
anywhere in the hepatic substance but, often subcapsular

(F16-32).(They may reach 30 cm in &)

i

w@o<ﬂ H, composed of sheets & cords of cells that resemble
| normal H( Portal tracts are absam@émfmd, prominent

a stribated throuch the tumor.

I Clinically, hepatic adenomas are siciiiticant for 3 reasons:
j ~ n . o 5 5 - > v ~ At
I (1)They may be mistaken for %m;ﬁ%ﬁt"‘“’ﬁ\eﬁjeﬁe g \aiary

I (2) Subcapsular adenomas are at risk for rupture, particularly
I (during prggnanclj(quer estrogenic stimulation), causing
1 life-threatening intra-abdominal hemorrhage; & (dc;&rao\\odomer\)

(3) Although adenomas are not considered precursors of HCC,

]
4
4  adenomas carrying B-catenin)mutations carry a risk of
a2  developing into cancers. - =madll Ssze;igg c =

A

ﬂd}? VzoAW{E’/g ,
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* Epidemiology, worldwide, HCC (also known as liver cell
carcinoma or, erroneously[ hepatoma) constitutes 5.4% of
all cancers, but the incidence varies)mdely in different areas
of the world. ,{gL@()zLT_; G50 &

_HCC 1BV o0 Lo 505 s
7@»0 <% More tha of cases occur in countries with high rates of
chronic HBV infection. Highest incidences are found in Asian

countries (Southeast China, Korea,& Taiwan) & African
countries such as Mozambique, in_which HBV is transmitted
vertically, & in which carrier state starts in infancy:.

‘ ‘;{@/OR* Moreover, many of these populations are exposed to
)which, combined with HBV infection, 1 the risk
development by more than @00-fold’over
1 ninfected, nonexposed populations.
Fonh 7lem lﬁtljhféj@@s Sre
< The peak incidence of HCC in these areas is between 20
& 40 years of age, &_in almost 50% of cases, the HCC

appear Iin the absence of cirrhosis! o€

AL, 259eats ) O3 Ve ¥ e

* HCC incidence is rapiz: © .+ iz West. It tripled in the US
during the last 25 year: _cui i ctill much lower (8- to 30-
fold) than the incidence i suine Asian countries.

Q?D the West, HCC is rar=iv srasant before age 60, & in
Ve, 15(90%)of cases, HCC deveiop in persons witlfﬁgﬁho:sﬁb

RPNt S There is a marked male preponderance of HCC throughout

«the world; 3:1 in low-incidence areas & as high as 8:1 in—% 1~ fs\ia

n Weskm%%@gs. These differences may be related to
the greater prevalence of HBV infection, alcoholism, &

chronic liver disease amog males. WBV, dlesholiom
o€ Gl 95, ehfonic hepolic!
Pathogenesis of HCC dizrasde

e 3 maj iologic associations have tablished; HBVVor
HCV infection] €hronic alcoholismhaflatoxin exposure;

Other conditions include Aemochromatosis & tyrosinemia.
Many variables, including age, gender, chemicals, viruses,
hormones, alcohol, & nutrition, interact in the development of
HCC, e.qg., the disease most likely fo give rise fo HCC is, in
fact, the extremely rare hereditary tyrosinemia, in which
40% of patients develop HCC despite dietary control,
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f‘? The development of(cirrhosis seems to be an imm
1 \but not requisite,| contributor to the emergence of HCC.

Carcinogenesis is greatly enhanced in the presence of cell
injury & replication, as occurs in chronic viral hepatitis.

O’Tﬁ%any parts of the world, including Japan & Central
Europe {chronic HCV infection)is thMr_ls_@ factor
in the development of liver cancer. HCC in patients with
hepatitis C occurs almost exclusively in the setting of C.

® In China & South Africa, where HBV is endemic, there is
also high exposure to dietary aflatoxins derived from the

fungus MAspergillus flavus. These carcinogenic toxins are _
found in "moldy" grains & peanuts. Aflatoxin can bind. 2dloiniy
covalently with cellular DNA & cause a mutation in
e Despite the detailed know!adca aho ”h etiologiCagents
of HCC, the pathogenesis ¢ 1 . uncertaindeedia’s b1 yY)

ML = ¢°“*“b“*‘“9fa°*6f ) At

» Origin: HCC seems to arise from both mature hepatocytes_
& progenitor cells (known as ductular cells orloval cell

| impe=ulp
o i

In most cases, it de velops from smaill-cell, high-grade a4 (Oﬁ%ﬁts_
dysplastic nodules in cirrhotic livers, these nodules may be(b k)

monoclonal & mall_lvccgntaln cL:T)O oS | aberrations ilar

to those seen in W\ piutaFions 5 ; 4
/‘r®6 €RHC G radakionst) & SEBL QA0 2| 0

hS Distinguishing high-grade dysplastic nodules from early

HCC is difficult even in biopsies, because there are no
i molecular markers specific for these stages.

, g
; ZAn important criterion of HCC is tumor nodule
i vascularization, visualized by imaging[(U/S){whi ch IS

d almost always a clear |n3|cat|o\r2hf mallgnaﬂiy SOLXY\A.‘

iy {CIN P HH el v\o(ma)
a4 An a/mosz‘ unlversal feature of HCC js Mresence of
_Structural & numeric chromosomal abnormalities. The.
precise origin of HCC genetic instability s not known.

,‘\‘“\‘

T W

LN
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L 4 cation &_in_ﬂ;mm_al_tigllseen_ih all
forms of chronic hepatitis, are believed to be main
contributors to DNA damage.

P Poor regulation of H replication can occur by:
(1) ions or (2) overexpression of specific cellular

genes (such as B-catenin), (3) mutati r loss
heterozygosity of tumor suppr such as p53),

(4) methylation changes, & (5) constitutive expres.sion of_
GFs, (6) Defects in DNA repair, particularly those in repair
systems for double-stranded DNA breaks, perpetuate DNA
damage & may cause chromosome defects.

a0l SANCH A loa o3 \ifus )l

& Neither nor contains & the
tumorigenic capacity of these viruses probably relates

primarily to their capacity {o causa continuing(cell death, E
regeneration & chronic inflaror ~wian. Jyhich wi | Cohlrﬁ[\i\) Yo DR

d\YY\O%Q =

orphology: HCC may appear grossly as a
1) Unifocal{ singlé(massivé tumor{F16-33 & F 5-23);

Multifocal, made oflmultipleyhodules of variable size; or

Diffusely infiltrative cancer which may involves the
1.[) entire fiver. In the latter two patterns, it fnay be difficultia
distinguish regenerative nodules of cirrhotic liver from cancer

Aol S
A nodules of simila o, Tumor masses are grossly yellow-

vhiteCpunctuatedsometimes by bile staining & areas of
hemorrhage or necrosis.® | g s5,=s0

wVascular invasion CC have a strong propensity for

I invasion of vascular chiannels, resulting in extensive

intrahepatic metasfases, & occasionally Snakelike cancep
masses invade the portal vein\(causing occlusion) or the
Jinferior vena cava, extending into the right side of the heart!

VeI 2 pmais ) Lul{Onls deepyenat Il £) S 5
B H, HCC range from well-differentiated T that reproduce H
arranged in cords, trabeculae or glandular patterns (F1 6-34)
to_poorly differentiated T, often composed of large '
multinucl lastic T giant cells. wmwmunchiste  ac | I,

;,{FJ (o Chemishin
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7o < There is surprlsmgly@t strom&in
‘ A the soft con3|stency of these T

&

In the better differentiated variants,
Globules o@may be found within the cytoplasm of cells

&.in muﬂmnﬂwmm@%al s, & acidophilic hyaline
Intracytoplasmic inclusions

—=% Fibrolamellar carcinot::

allory bodies) may be seen.

ost HCC explalnlng

(5P 0Rdel 385,70 P a\comlIC | Il
he POmTIS

= = ~ystinctive clinicopathologic
variant of HCC which occurs i 4 umg (20-40 vears of age)

with @}_sex_lnmdenne ha@ssomatlon with cirrhosis
or other risk factors (F16-35

Usually consists of a single WBVWC
large (hardYscirrhous’ tumor with fibrous bands coursing:

throuq\"t/resembllng focal nodular hyperplasia. scifrhoud £

CCAY\CEfm QCQ.
B H, composed of well-differentiated polygonal cells growing
in nests or cords & separated by parallel lam

collagen pundles. ycC Y gho@ls s siema )\
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Clinical Features

e Although HCC may present with[silent hepatomegaly)
HCC are often encountered in individuals with cirrhosis

who already have symptoms of if.

~ ®In cirrhotic persons, arapi [d T in liver size) sudden
worsening of , or the appearance of bloody ascites,
eve ain rall attention to the de velopomentof HCC. .
051< H ] &L@UJ‘u-P o rc-:>;.u9 B
Laboratory studies are he/pfu/ DUt sk ¢ *"f“msz‘/c =

= 50% of patients have eleva%@@% serum a-fetoproteln
However, this T "marker" lacks specificity, because modest
elevations are also encountered in other conditions, such as
cirrhosis,, chronic hepatitis, normal pregnancy, fetal distress
or death, & gonadal germ cell T.

Very high levels\(> 1000 ng/mlm however, are rarely
[encountered exceptin HCCJ B P\ oh o - Ee)m of Y.

e Final diagnosis is b mstopatholoqlcal exam/mof

] , —
M’(?(@b,{frﬁf clgzé Llaos P e“%@/_@ Y a- fefoprt I} 5K

5 CL))
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e
Y Prognosis of HCC i . But it is significantly better f
individuals who have a single tumor less than 2 cm in &.
diameter & good liver function.

. & ¥ The median survival is 7 months, with death from:

(1 )gofound cachexia)

(2) Bleeding esophageal varices |
(3) LF with hepatic comayor rarely

(4)_Rupture of the tumor with fatal hemorrhage.

© Early detection of HCC is critical for successful treatme
The most effective therapies are surgical resection of

smaller T detected by U/S screening of persons with chron
liver disease, & liver transplantation for patients with sma

tumors & good liver function.
V(T recurrence ratelis greater thah 60% at 5 years> \/"i(}k

© Best hope for preventing HCC in regions endemic for Hl
infection is a comprehensive anti-HBV immunization progre

DISORDERS OF THE ¢ * JDER & EXTRAHEPA
BILIARY TRACT: ¢ ..l ADDER DISEASES
offect ~ Cholelithiasis (Galistones,GS)

* GS afflict 10% to 20% of aduit populationsin northern

hemisphere Western countries. Adult prevalence rates are
higher in Latin American countries (20% to 40%) & are low
in Asian countries (3% t0.4%). T

* GS are of 2 main types. /n the West_about 80% are

(cholesterol GS| containing crystallin
monohydrate & 207 are pigment GSjcomposed mainly o
bilirubin & calcium salfs.

' Pathogenesis & Risk Factors

e Bile is the n/lﬂpathway for elimination of excess choles
Ch) , either as free Ch or as bile salts.

Ch is water insoluble & is rendered water soluble by

aaareaation with + bile salte + lacithine cerratad inta hila
Scanned with CamScanner




= Supersaturation of the bile with Ch, o
2 Nucleation sites establishment by microprecipitates of
calcium salts, |
= (Stasis| = Hypomobility of the GB which promotes nucleation
2 Mucus hypersecretion to trap the crysfals, enhancing
their aggregation into stones.

Table 16-8. Risk Factors for GS

Cholesterol GS

. Demography: Northern Europeans, North & South Americans,
qﬂld—{ ancing age, , Female gender}, Female sex hormones,
ol Oral contraceptives, Pregnancy, Obesity, Ramd_ﬂgg_ht
“~ reduction, GB stasis, inborn disorders of bile acid
metabolism, Hyperlipidemia syndromes
Pigment GS sc\e+
Demography: Asian more than Western, chronic hemolytic
syndromes, biliary infection, GIT disorders: ileal disease
; (e.g., Crohn disease), | ' rt S, C}/§tiC. , )
" fibrosis with pancreatic insufficiency. 38y 04}2+~ aabie il eom )i, Y
- However, 80% of individuals witt (33 iiave no identifying_
1 g/o risk factors other than age & sax. C.ommznt on some factors:

malcar;remakslj/jg), P o
o&lge & gender. The prevalence of GS 1 throughout life. The
prevalence in white women is about{twice s high as in men. 2 +1

 ‘_ { o{Ethnic & geogrz@h GS prevalence approaches
’ in Native American populations, GS are more prevalent in
the West & uncommon in developing societies.

aby \o/Hereditﬂ‘ family history @ imparts 1T risk associated with
impaired bile salt synthesis & secretion.

S B

I

9\

A DI

 Environment.|estrogenic influences, like oral contraceptives

& pregnancy T hepati & synthesis, leading to
excess biliary secretion of Ch. Obesity, rapid weight loss, &

Ltreatment with the hypocholesterolemic agent clofibrate are
also strongly associated with/P biliary Ch)secretion.

Téﬂcquueidzsm-j Any condition in which GB motility is
reduced predisposes to GS, such as pregnancy, rapid weight

loss, & Mmm However, in most cases, GB
hypomotility is present without jous ca :
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| {80 Morphology of GS _
,\*(CholesteroIZGS arise only in the GB)& consist of 50% to
—100% cholesterol. Pure cholesterol GS are(pale)

(F5.33); increasing proportions of calcium carbonate .
& bilirubin impart aray-white to plack - Doy D=0

_bhosphates,
discoloration (FT16-36). They are , .@ they can occur
singly or multiple with_faceted st tferes resul ing from
opposition to one another. 20 oo LAz

Most cholesterol GS are(vac  .cent) although as many as
20% may have sufficient calt / rbonate to render them
radiopaque. UlHaseo )H-oe/» C—PX R, 7ap Ly s

e Pigment GS (may arlseammm_e_re in the blllarv trE(GB or

bile ducts) & are either black or brown. 2 5799451
~» Black pigment GS are found i sten B bile, small &(w‘\\?cé
% wbﬁl-(F16 -37; 6)& ¢rumble easily. Fisn)
~eBrown GS|are found in_infected mtrah atic or extrahepatic
ducts, tend to b or few in number%are soft with a js;m

reasy, soaplike co =
gﬁ;etalnedLa_tI;Lamd_salts released b¥ the actlon of bacterial
phospholipases on biliary emthm? soap-liIHE 4~

.ODJ%@ Aomes ) Ay 1 .
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DM] mucin glycoprotein Because of

[cholesterol)
calcium carbonates & phosphates, 50% to 75% of black GS
are radiopaque. Brown GS, which contain calcium soaps,
are radiolucent. ~alp

Clinically, 70% to 80% of persons with GS remain

svmptomatlc throughout ||fe (the remainder becomes,
20309,

(X0 =» The symptoms are striking:.(Sever pain] either Mr
) col|||ck " (spasmodic) from an obstructed GB or when in necK or
(sma @%

move down-stream & lodge in the biliary tree.  ¢jshicducl-

<—«® Complications, depending on the site of the GS include
GBEﬁﬁgema:iperforatlon fistulae; inflammation of the biliary
tree, &|obstructive jaundics, or\pancreatifis) ({fom biliary to pancreafic

A © The larger the calculi ihe_lﬁs_sJﬂseL_the;Laie_tOﬁnleLthﬁ et
Ao cystic or common ducts to produce obstruction; occasionally
* alarge stone may erode directly info an adjacent small bowel
loop, causing intestinal obsfruction ((ﬁaﬂsjgnggey_sj)—vﬂgsmdmn
® It is the very smail stones, or "gravel," that are more du¢fo

dangerous! c_ho\euaﬁo duodenal ﬁ%ﬂjom
ﬁa@ Cancefo}l @%LPJUU/?,JEUUQ(}JJL@JDAMJZ)MI 2)\*&'%

Cholsey stitis 09"’-5?2)2@/0{000—% e

e GB inflammation may be (1) a
superimposed on chranic, &(;

/J J/ Voo

LHH#M J/ @Z/

@ssoctation with GS)(In US, olec st|t|S|s one of the |
most common |n6l|cat|ons for abcdominal surqery)K@o %J‘P F@T/D

lts epidemiologic distribution closely parallels that of GS.

K_l Mphology
In acute chole itis, the GB is usually enlarged {X 2 X2to3
times) & tensé r blotchy, \violaceous o green-
black due to subserosal hemorr
» The GB serosal covering is frequently covered by fibrinous
exudate &, in severe cases, by pus. A=, Pacosa 3L Ty int )
’@@Inof cases GS are present, o ‘
neck of the he cystic duct. The GB lumen is filled

with cloudy or turbl that may contain fibrin, blood, &
pus. When the contained exudate i
condifion is calledfempyema of the GB

e In mild cases the GB wall is thickened, edematous. & Cﬁ)‘?j
eremic. In more severe cases the GB is transformed into frofin; b
%#; g

-kl

f

a green-blackxnecrotic organ with multiple absceSﬁes calle
grenous cholecystitis E1 .8). 5
Jood S(APP\gf V(s Jop 2 {qu-ure_ me)xo_)
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HH, the inflammatory reactions are non-specific & consist of

congestion, edema, WBC infiltration, frank abscess
formation, or.gangrenous necrosis.

» The marphologicchanges in(chronic cholecystitis)are
extremely variable & sometimes minimal.. ez NFSNL 2op L) 5,20

© The mere presence of stones-within the GB, even in the
absence of acute inflammation, is often taken as sufficient
_justification for the diagnosis. The GB may be contracted,

of_normal size, or enlarged. The submucosa & e
often thickened from fibrosis, with lymphocytic cell infiltration

[Acute Calculous Cholecystitis \ 5290l D 557

» Acute inflammation of a GB that contains stones is termedL@:JL“'$1
acute calculous cholecystitis & is caused by obstruction of

the GB(neck or cystic duct)él/t is the most common major f‘@o
complication of gallstones & the most common reason ' .»
for emergency cholecystectom }*]

©®Presentation may be succ: - an acute surgical emergency,
or may be mild. Inflammai ihe GB wall in the setting of rot bkt

obstruction to bile outﬂow wrth Conse uent acute calculous
cholecvstltlsfresuits lnliiﬁm chemical irritation. if’_’ WF‘%
( ) The action of Eggﬁgholl]@aseslderlved from t%; cosa
hydrolyzes biliark leci ysolecithir, which is\toxic)to the
mucosa.(The normally pro otective glycoprotein mucous-layer

is disrupted)(expos

ete C lle salts/(2) Distention & 1 intraluminal
» _pressure may also compromise blood flow o the mucosa._

® These events occur in thé.absence of b m@ ‘5&

-

Q‘&w

D AL L L CL T U - 7| BV TV T 7. V) VA V7 VA7 VR 7 v > 7 7 4

= only(Tatey may bacterial contaminafion devefop:

A L:J,Eg a. W\

Zh "\ o j@za.lsulaua) Cholecystitis
2 Betwee 2 e emoved for acute cholecystitis
I lost of these cases o in serjously ill
> : : (1) the postOperatlve ate af or Eon!_blllarv
2 sur (2) severe trauma (eg RTA); (3) severe burns; &

sep5|s Events thought to confribute to it include:

> dehydration, GB stasis & ,
2 ultimately, bactérial contaminjation
=B )i()-D\):!LJ\ < <" Aconc. ofble ¢

vascular compromise, &,
Rm&*(am’.c dcey c\trfrs‘
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Chronic Cholecystitis
May be (1) the sequel to repeated attacks of @ v
cholecystitis, but (2) in most instances it develops witht_Jut g
any history of acute attacks. Like acute cholecystitis it IS p
almost always associated with GS; BUT... i
o =B GSGO not see@ to have a direct role in the initiation qf :

& —* Acute calculous cholecystitis may present with mild pain or

¢

inflammation or the development of pain, because chronic 5 4
acalculous cholecystitis causes symptoms & morphologic ’)?g il
changes similar to those seen in the [chronic calculous type:) o&i i
» Rather, supersaturation of bile predisposes fo both forms e\ %) '
(calculous & [acalculous)) chronic inflammation & in most
instances, to stone formation. Microorganisms, usually

Escherichia coli & enterococci, can be cultured from the bile
in only about 1/3 of cases.

Symptoms of chronic cholecusttis are similar to that of the
acute & range from biliary ¢ s'ic "o [ndolent abdominal pain)
Wy b )8 slaes CabP (4.

Clinical Features

with severe.steady upper abdominal pain] often radiating
to the fight shoulde, When GS are present in the GB neck or

in ducts, the pain is colicky. Spasm of the abdominal

muscles result in right subcostal tenderness & rigidity, &
occasionally a tender, @i_stended\GB} can be palpated. —als5))
Mild attacks may subside spontaneously over T {0 TO aalbledsi oo™

days: but recurrence is common &8 N a2 o }{\%\Q\ 5 PR

7 CE PER AN PERM AN FEN AN AR MR O WR W

X Chronic cholecystitis is usually characterized by recurrent

I

«acalculous cholecystitis symptoms are usually
[ : lly severe clinical condition of
the patient.| )\, o |4 o \° I is beffer to femove the i3 1 sfoneis prezenk

@'Diagnosis therefore rests on keeping this possibility in mind]

e T v

attacks of either steady or colicky epigastric or right upper
quadrant pain. Nausea, vomiting, & intolerance for fatty
foogls are f_requent accompan.lm%hsj,@@b; esalFs oy Ee 8lo
*Diagnosis of acute & chronic cH ecystitis usually rests on
the detection of GSs or dilatation of the bile ducts by U/S,(l|la . _
typically accompanied by evidence of a thickened GB wall. sound,

—————

— ~d\k5\@-/&’i ,ﬁ[d@,_é\ Jfgjiaq}_g@ = @{
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o
® Complications of cholecystiti%g( nGTT o common le duck-)

o\BacteriaI superinfectiog} with cﬁolangitis _Or sepsis,
o GB perforation > localized peritonitis +abscess formation

«[GB rupture\-3 diffuse peritonitis (Fedel)
o Biliary-enteric fistula, with drainage of bile into adjacent

qQrgans, entry of air & bacteria into the biliary tree, &  “|eocecal valve .

potentially large sized GS-induced intestinal obstruction DI
e Aggravation of preexisting medical illness, with cardiac} o :
: - ampullao VO s ps0) 4

pulmonary, renal, or liver decompensation. iotesfine) 1a

—

o2y
: Choledocholithiasis is the presence of stones within the

biliary treg'. Almost all stones in the West, are derived from
Che GB; in Asia, there is a much higher incidence of primary

ductal & intrahepatic, usually pigmented stone formation.

O_E‘g;”[ (inh@ o extra). _
symplans J 2 (200 ducblg stene JS o
* Choledocholithiasis may not irri..........c:iy obstruct major
bile ductsasymptomatic stones )z i:uvd in 10% of
patients at the time of surgical cholecystectomy.
Effects & complications of choledocholithiasis are:
(1) (biliary obstruction] (2)]pancreatitis,|(3)icholangitis) (4)
hepatic abscess)| (5) chronic liver disease with secondary

biliary cirrhosis, or (6)acujﬁ_0@aicutou5_mnmcyﬂm:s (by stone
— liyerof o ' : ; S
obstructing cysticlzvguc{ ; 3P avesintestine ) t"ﬁ‘“;i’ 8oy
e . . fe{—?‘@_?d&)
% Cholangitis is acute inflammation of the wall of Bile

ductsfalways|caused by bacterial infection of the normally
sterile lumen, the bacteria most likely enter the biliary tract
through the sphincter of Oddi (ascending infection).

m%f»Causes: any lesion ' ' (most c

- '& also from surgical ' ilia
N —— . R
tree. Uncommon causes include tumors, strictures,

indwelling stents or catheters, acute reatitis.

~Tofo (% Any obstfuction predispese fo inreckiond £ 3,505

= aamaemea o

DISORDERS OF EXTRAHEPATIC BILE DUCTS °bstuction?
2= Choledocholithiasid & Cholangitis U2 amug ¥

—_—
—
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* Ascending cholangitis refers to the tendency of bacteria,

once within the biliary tree@\& infect intrahepatic
biliary ducts. The usual pathogens are E. coli, Klebsiella,
Clostridium, Bacteroides, or Enterobacter; group D
streptococci are also common, & two or more organisms are
found in 50% of cases.

% Parasitic cholangitis Eq 2 gignificant in some world

populations Fasciolz {1 2fica or schistosomiasis in Latin
America & the Near E: ,\.kmmrchls sinensis or
Opisthorchis viverrir: . Far East, & cryptosporidiosis

In individuals with AlL}S.

% Clinically, bacterial cholangitis produces fever,, abdominal

pain, chills & jaundice. In the most severe form, suppurative

cholangitis, purulent bile fills & distends bile ducts, with risk

of liver abscesses (F5.39) formation, & because sepsis

rather than cholestasis is the main risk in cholangitic

pahentsf prompt diagnosis & intervention are lmperatﬁ |
seF’f '© 0% o Vb Up s g g IDL el

500

Scanned with CamScanner



NNy N M Ve WY MW M MW W W NN RN WY LA

Secondary Biliary Cirrhosis
' f(};/:The most common cause of obstruction is extrahepatic

Cholelithiasis) Other causes include@ancers)of the head of

the pancreas & biliary tree &, stricture
resulting from previous surgical procedures. \pin newborns.

A The initial morphologic features of cholestasis (in the liver) are
entirely{reversiblg with correction of the obstruction, however

¥V Prolonged obstruction of the extrahepatic biliary tree
initiates periportal fibrogenesis, scarring & nodule formation
with secondary inflammation, generating secondary biliary
cirrhosis. Subtotal obstruction may promotes ascending
cholangitis, which further contributes to the damage. (ieverzible).
(‘@a Biliary atresia
\pls (complete)obstruction of bile flow caused by destruction

gor absenc f the extrafhiepatic bile ducts.
(It is the equentlfatal iver disease in early childhood &
accounts fc @. of children referred for liver transplantation)

(’\OO pe’mi “ior\) obshackve yaun Ch(g
* Biliary atresia is a majorTc:auaez—: necnatal cholestasis {1/3 of
cases} & occurring in 1/10,000 live hirths. Salient features: ey

(1) Inflammation & fibrosing stricture ofMBD orCBD; . &5
(2){Inflammation of major intrahepatic bile ducts) with > >}

progressive destruction of the intrahepatic biliary tree; o 2L
(3) Florid feaW@slmmm on liver biopsy (i.e.,

marked bile ductular proliferation, portal tract edema &

fibrosis, & parenchymal cholestasis); &
(4) Periportal fibrosis & cirrhosis in 3 to 6/12 after birth.

)’)th b(ihfqbl.f)

Clinically, \nfants present with neonatal chdlestasis &
jaundice. Laboratory findings do not distinguish between

biliary atresia & intr_aﬂe%llc_chglesj_as@
* Liver biopsy provides evidence of bile duct obstruction in
90% of cases &Q_ive transplantation remains the

_definitive treatment.iWithouf surgical infervention, death
usually occurs within 2 years of birth.
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Carcinoma of the gall bladder (GB Ca) gy
* GB Ca develops from the GB epithelial lining. (lt is the most

frequent cancer of the biliary tracﬁ tis slightl re
common in women & occurs mostly in elderly mduwduals

@ Preoperative diagnosis is excepuonal ocqumng

<20% of patients. Mean 5-v=- survival is gsmal sad) 5\%,
( as in pancreatic carci::. velylaw Ehdlesprady

<52 *(GS are present in[60% © vy - | vases. Presumably, GB
20-H0containing stones or infectious -.jents develop cancer as a
G¥ result of recurrent trauma & chronic inflammation.

.S*cne
> Grossly, GB Ca grows in one of t o atterns:

(IXlnfltratnghe more common, scirr ous, very firm &

appears as an ill-defined area of diffuse thickening & %\*‘i“‘z“bﬁ
induration of GB wall that may involves part or the entire GB,

(I1) Exophytic, less common, grows into the lumen as an
irregular cauliflower mass, but mvadlng the underlying wall

P“ concurrently, (F16-38). L5 ¥GB NP4\ ,ﬂfJx_)u

q_,é (.)W/L" ﬁ»u_,&\ \6CAnCc(3J9J9_,J(5u_DrL/_)
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~mucin/'/;"—j surface o, < L% |
H H, most GB Ca are adenocarcinomas (F16-39), either well-

, moderate-, poorly-, or un-differentiated infiltrating Ca.

. Aboure SCC or have adenosquamous differentiation.

e A minority are carcinoid tumors. S’rovf, n G B 4me*d9\“%‘2131 Q
\ \0

A Spread of GB Ca: when discovered, most Ca have mvaded Can Cey?
the liver directly & many have infiltrate the cystic & other

adjacent bile ducts & partal hepziic: ! Ns. Distant metastases

are less common. Presenting sympioms are insidious &8~y
indistinguishable from those associaied with cholelithiasis.

© In the event of a very rare discovery of GB Ca at a al—p 3
resectable stage, the fortunate person either (l) develops B
early obstruction & acute cholecystitis before T infiltration
into other structures or (Il) have cholecystectomy for
coexistent symptomatic GS! - 9l bladder)l o) §) 5 wﬁ)ﬁﬂ&d‘

V¥ Preoperative diagnosis rests on detection of GS with GB
wall abnormalities documented by imaging studies.

A G fetayle Lo phickness 31 a5 b olE
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Cholangiocarcinomas

\ %};&
Cholangioca are|well-differentiated Bdenocarcinomas, with

Chiliary differentiation) arising from ¢holangiocyte? lining intra-

or extra-hepatic bile ducts, with an abundant fibrous stroma

{desmoplasia, F16-40} explaining their firm, & gritty

consistency.[BiIe pigment & hvaiineg inclusi ot

found within the cells) It occur sty in elderly individuals.

/5
as e
J2J|
”“’ sz

¥ of the biliary , (1) exposure
tJThorotrast\ rV|u | Rused in biliary tree rad'o%?fq%m

) e (P

)2 !
; dev‘églcf)gat the h||um (known as $ X‘S

or more distally in the biliary tree, _as far as the o5
eripancreatic portion of the distal CBD/,,a BRI -
re intrahepatic; the incidence |[dwide,
while that of extrahepatic T has . The causes for these
changes are unknown, but suggest that intra- & extrahepatic
- cholangioca may have different pathogene5|s .
U)‘ LL,/J‘JZ\) < |lol=xs
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Because >_ext|:ahapaﬁQ_QhMg_i%a_causes obstructive

jaundice early, they tend to be(relatively small\at the time

of diagnosis, most appear a some are
apillaryor Golypoid, within the bile duct wall; some may be
iffusely infiltrativeT, with ill-defined ‘wall thickening.

> Intrahepatic cholangioca presented by non-specific

symptoms such as weight loss, pain_anaorexia, & ascites, &

are detected by the presence of liver mass-on X-=ray or CT.
A Spread of Cholangioca occur to regional LN, lungs, —
bones, & adrenal glands, Indeed,@holangioca have Jgreaté%ry
tendency for extrahepatic spread than Hepatocellular caQ
@’ rognosis is poor)because most cholangiocarcinomas
re generally asymptomatic until they reach an advanced
stage & most patients have unresectabie tumors.
Surgical resection is the only freatment svailable. & mean
survival is 6 t018 months, regardie== . s Hather aggressive
resection or palliative surgery is pe: i 871F Jusonmqyg), =)

o OF Palial ks
leiple GB s

The exocrine Pancreas (P)
The exocrine P composed of:

(1).Acinar cells that produce enzymes, mostly as an inert
proenzymes forms (e.g. trypsinogen); éfmylas,% & lipase
are exceptions & are secreted in an Qctive for & store
proenzymes in membrane-bound[zymogen granu

es)
> When acinar cells are stimulated to secrete, the zymogen

granules fuse with the apical plasma membrane &
release their contents into the central acinar lumen.

(1) Ductules & ducts that transport & convey enzymes to the
duodenum. The proenzymes remain largely inactive until
they reach the duodenum: there, enteropeptidase (a brush-
border enzyme) cleaves trypsinogen into active trypsin.

= Activated trypsin then functions to catalyze the cleavage

of the other proenzymes.
© Surgical rule:< Don't mess around with the pancreas.
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CONGENITAL ANOMALIES

eAgenesis: llv absent P, very rare. _ »
e Pancreatic divisum. is the most common clinically A

significant congenital P anomaly { incidence QKB%-WI?ZOD
It occurs when the fetal duct systems of the P primoraia all 2
to fuse. As a result, the main P duct (Wirsung) is very short
drains only a small portion of the head of the P, while the

bulk of the P drains through the minor sphincter. Thi
“predisposes such individuals to/chronic Qancreat|t|;5

e Annular Pancreas: uncommon variant of P fusion; the
outcome is a ring of pancreatic tigsue that completely
encircles the duodenum, cause duo lon.

e Congenital cysts: result from abnormal duct development.
Cysts range from mm to 5 cm in &, lack a cell lining or lined
by duct cuboidal epithelium & enclosed in a thin fibrous

le. In polycystic disease, the kidney, liver, & P can
]all contain cysts.

«@® Rule: unilocular P cysts tend to be benign, whil multiloculary
~ B

P cysts are more often neag'zsiic & nossibly malignant.
: 2.fl0 5\19315‘_'@{)5_1
i - Lopd sSUSPRt oD, _ Ferunm .
508 el 2%o570 PR 7225545 Lol )\ 2
eEctopic Pancreas: Abiic. sy situated, or ecfopic, P tissue

-

occurs in@% of the populatiori) favored sites are the o?acﬁ
&@E}de eckel diverticulurm)
& ileum. e Typically small (mms to cms in &) & are located in
the submucosa; they are composed of normal P acini with
occasional islets. Although incidental & asymptomatic,
ectopic P can cause: » pain from localized

inflammation, or rarely » mucosal bleeding, even more
rarely an P-intussusception (Personal 2 cases),» 2% of
islet cell T arises in ectopic P tissue. I

Pancreatitis = inflammation of the pancreas

normal if the underlying cause of inflammation is remaved.
Inco t, chronic pancreatitis is defined by the presence
of irreversibleXdestruction of exocring P parenchyma.

N~
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l/‘ ho¥ a P(\‘ma( bogc:\'?fia) " y’ﬁC\'\QYV
»7g% Acute Pan}reatitis (Ac P)

IS an acute Qutodigestiondof the P substance by

ﬂaﬂQLquateLanthateie_eaz;anes It ranges from mild,

self-limited disease to a £ life-threatening

*Ac P is a group Of@@igls_characterized by
inflammation; ranging from focal edema & fat necrosis to
widespread parenchymal necrosis with severe hemorrhage.
* Ac P is relatively common, with an annual incidence in
Industrialized world of 100 to 200 cases/million people.

* 80% of cases are attributable to either  Lp7 Bo 15, D!

(1) Bili disease (GS are implicated in[35% to 60% Jof
cases, & about( 5%)of patients with GS develop Ac P), &

(2) Alcoholism) excessive alcohol intake as a cause of Ac P

varies from@f)‘@of cases in the US, to@ or less in the UK
(Table 17-1).

Etiologic Factors i = P!

° ism & Gallstones {80% of cases
% to 20% of cases are idiopathic with no identifiable
cause. -

Other causes of,&&aﬁ

e Trauma, both blunt force & latrogenic i injury (Perio eratlve
or Endoscopic procedures with dye injection}—> Suigic Gresg
¢ Non-gallstone obstruction of pancreatic ducts = 07' ° AP

periampullary tumors, P divisum, blllaw-@[!cm & Ascaris
lumbricoides, thicK

eMedications: thiazide furosemldeLprocalnamje , pentamidine
azathioprine,estrogens, methyldopa, sulfonamides.,,

e Infections: Mumps, Coxsackie virus, /I/lycop/asma
pneumoniae,

e Metabolic disorders: hypertriglyceridemia.
hyperparathyroidism. & other hypercalcemic states, lo bscue linK).

e Vascular: Shock, Ischemia due to thrombosis. embol
vasculitis (eg Polyarterltls nodosa). olism,
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O.Geqrel:tic. I ancreatitis is an autosomal@@
disease with an 80% penetrance characterized by recurrent
' inning inCchildhoo
It is caused by mutations in the PRSS7 gene that atrect a
site on the trypsinogen molecule that is essential for the

cleavage (inactivation) of trypsin by trypsin itself. When this

site is mutated, trypsinogen & trypsip become resistant to
inactivation [leading to ongoing activation of other digestive

' ‘?OP Basic pathological changes are (1) € :
(destruction)of ic parenchyma, (3)0

%Qasas:(@han a inflammatoryreaction, & (5
estruction withchemorr :

proenzymes, & eventually the development of pancreatitis]

A In mild Ac P (F17-1A), there are (1) interstitial edema &
(2) focal areas of fat necrosis in the pancreatic

peripancreaticTat cells) the released fatty acids combine

fance results from enzymatic destruction of
W

ith calcium to form insoluble salts that precipitate In situ.
~omentar) JL s L=

Pc Pease  zdaas o) o 1% - S TN LN
- omenfup J) #2100 C2o i

» In more severe Ac P = 7t e ptizing pancreatitis:
(a) Necrosis of P tissue aiivois «2ainar, ductal as well as

the islets of Langerhans;

_adipose fissue).

(b) vascular damage causes heivicirhage into P parenchyma.

@ Grossly, the P shows red-black hemorrhages#—1.p)) =01 =57
interspersed with foci of yellow-white, chalky fat necrosis ﬁ;
17-1B). Fat necrosis can also occur in extra-pancreatic fat,

including the_omentun» (F1-13 & 5.44), bowel mesentery, &
even outside the abdominal cavity e.q., in subcutaneous fat,
& peritoneum contains afserous Jislightly turbid) brown fluid
with globules of fat (derived from enzymatically digested

¥ The severest fo ute Hemorrhagic pancreatitis\(F5.43)

xtensive di Yhemorrhage & P_tissue necrosis.
(@&l ] pancr oL
Pathogenes/s

istologic changes seen in Ac P strongly suggest

e —

Gutodigestionof the P substance by inappropriately
fivated P enzymes. Zymogen forms of P enzymes must

be enzymatically cleaved to be acti sin; therefore
activa%/;on of trypsin is a criticaltriggering event in Ac P.
~ 2 k”)»ﬂw
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* |f trypsin is inappropriately generated from its proenzyme
trypsinogen, it can activate elastases & phospholipases
that can cause autodigestion. Trypsin also converts
%Q_R—“'_Q_JKLGBL'(O its activated form Kallikrein, activating the

inin system)&, by activation offHageman factor {factor XIl}
also sets in motion the_clotting & compl t systems.— | Lﬁd

It Three possible pathways can incite the initial enzyme cctv
activation that may lead to Ac P (Fig. 17-2).

(1) Pancreatic duct obstructior:;

=» |Impaction of a GS or biliary sludge, or ¢xirinsic compression
of the ductal system by a mass blocks duial flow, T
intraductal pressure, & allows accumulation of an enzyme-rich

interstitial fluid. SIS

= Since lipase is secreted in an active form, this can cause
local fat necrosis, with the result that h

=» injured tissues, periacinar myofibroblasts, & WBCs release
pro-inflammatory c%tokines}that_pmmm@ ocal inflammation
: mterstitialg(giem& lema further com ' cal blood

flow, causing (vascular insufficiency&(ischemic injury to acinar

cells. AefP A2y vsils,
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* Primary acinar cell injury. can incite Ac P caused by
ischemia, viruses (eg mumps), drugs, & direct trauma to P.

naz,
ﬁ?efective intracellular transport of proenzymes within
acinar cells. © In normal acinar cells, digestive enzymes
intended for zymogen granules (& eventu ellular
release) & hydrolytic enzymes destined for lysosomes are

;Lanspattediugiicleti@mmnam»@xs after synthesis
in the ER. However, at least in some animal models of

. metabolic injury, & pancreatic proenzymes & lysosomal
c_svhydrolases become packaged together/ This results in

_\2}_;) proenzyme activation, Q‘We action of
<~ - phospholipases), & local release of activated enzymes.
BN L el
® How alcoh ? is unknown, although:
(1) abnormal( proenzyme traffickindyhas been implicated. It
leads to (2) e sphincter of Oddi}{3) direct
toxic effects on acinar cells, & '4) ~lconol ingestion causes 1T
secrefion of protein-rich P fli* -, {zadi~n {0 deposition of
inspissated protein plugs & ¢&-fructic ™ of small P ducts,
%‘cﬁho\—e‘?\/efg thick 299, éﬁy‘{-ﬁ Pch
P[“[Y(]LS%C(@*{O(’)S S \Cod\n% o obsHuckion
¢

Clinically, Abdominal painis cardinai symptom; vary from

mild to sudden severe pain, often referred to the
&N\D osis of Ac P depends on markedly elevated serum ©
fest f@&lnaflg;\,during the first 24 hours, followed (within 72-96

hours) by rising serum@levejsm

result from precipitation of calcium inthe extensive areas of

fat necrosis. Thefenlarged inflamed pancreas can be

A sspd=auy,

(2 A oY 1Ay WY Y =\ =

(Al [Agal [h sk

™y

Yy

(mr [Ipi}

rr i imr

mr

visualized by CT or MRI 8(the exclusion of other causes of| 057)\@

\.\

acute abdominal pain {e acut@ag endicitis ﬂﬁ%‘i "\
@cholecvstitis, e perforated PU-tllcer, s-intestinal 6bstruction &

bowel infarction, eruptured ectopic gﬁgnancv} GPcuke P .

® Severe Ac P manifestations are due to systemic release of
digestive enzymes & explosive activation of the inflammaftory
response. Patients may show 1 vascular permeability, DIVC,
ARDS (due to alveolar capillary injury), & diffuse fat necrosis.

@ Management of Ac P is by supportive therapy. (5,10% willd

a cMorr,

}L’D Zj} t}"'o of sho cl

\
. =
¢).

n
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» Shock can rapidly follows as a result of loss of blood
volume & electrolyte disturbances & in 40% - 60% of Ac P
the necrotic debris becomes infected, usually by gram-
negative bacteria from the GIT & may cause endotoxemia.

© Most Ac P patients eventually recover; 5% (or more) die
from £ shock. If the patient survive, a common sequelae is—

* @eudocyst (PB)\forms by: (1) walling off areas of
hemorrhagic fat necrosis, & (2)_drainage of P secretions

(from damaged pancreatic ducts) into cvst over mant

years cause massi yst enlardcia0i (2 to 30 cm in ) ‘
Z* PP account for(/5% bf all pari =77c cysfs  Whaleabdoming Ca\/‘{‘\é-
* PP are $olitary] attached to the surface of the pancreas

& involve peripancreatic tissues suchi as the lesser omental
sac or the retroperitoneum between the stomach &
transverse colon or liver (F17-3A).

* PP contains necrotic debris encased by fibro
tissuedackingdan epithelial lining (pseudo)(F17-3B).

* Many PP spontaneously resolve, some can become
secondarily infected & larger PP can compress or even
‘perforate into adjacent structures.
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Chronic Pancreatitis (Ch P)

* Isqm &ﬂm inflammation & fibrosis of the pancreas, with
destruction of the exocrine part; later, the endocrine part is
also lost. Prevalence: 0.04% to 5% of populations.

<& Although Ch P can result from recurrent attacks of acute

\,o pan chief distinction between acute & Ch P Is
© thdlirreversibld impairment of pancreatic function I chP.
$@/D¢f> Thedhost commoncause of Ch P is long-term alcohol
abuse middle aged men|constitut e group.

s[ess common causes of Ch Pinclude:
* Long-standin ' structi seudocysts,
calculi, neoplasms, or pancreas divisum),

* Tropical pancreatitis, attributed to malnutrition, IS a
poorly characterized disorder seen in Africa and Asia,
*_Hereditary pancreatitis due to PRSS7 mutations, or
mutations in the SPINK7 gene encoding trypsin inhibitor.

* Ch P associated with CETR gene mutations (cystic
fibrosis) In which there is  bicarbonate secretion, thereby

promoting protein plugging.

. C?/oof Ch P cases havz(¢:3)sredisposing factors.

: ?" < Grossly, in Ch A, the pancreas is@sometimes with
(extremely dilated ducts)& visible caicified concretions£!-\~

gQ’/a @ H, Acinar celloss{reduced number & size) is m;

'§ feature (leading to pancreatic insufficiency alabsorption),

+ with a chronicinflammatory cell infiltratiﬁ%ﬁ
remaining lobules & ducts 3

+ severe(parenchymal fibrosis

Yine ofnti
e e

ny
+ ductal concretions)(F17-4B).

Initially, there is_sparing ©f the islets of Langerhans)F17-
4A),later, they become embedded i the fibrofic tissue & may

fuse & appear enlarged; & eventually they disappear =DM
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Pathogenesis: Several hypotheses are proposed;

e Ductal obstruction by concretions. Many of the inciting
agents in Ch P (e.g., alcohol) 7 the protein concentration of
pancreatic secretions, & forming ductal(plugs)

e Joxic-metabolic. Toxins, including alcohol, can exert adirect
toxic effect on acinar cells, leading to lipid accumulation,
acinar cell loss, & eventually parenchvmal fibrosis.

PDxidative stress. Alcohol-induced oxidative stress may
gener_gle FR in acinar cells, leading to membrane Tipid
oxidafion & subsequent chemokine expression that recruits
mQnonuclear inflammatory cells, —

promotes abnormal proenzyme $raffickingwith resultin
nar cell necrosis, inflammation, & fibrosrs.—/\g

e Necrosis-fibrosis. Acute pancreatitis can cause local
perilobular fibrosis, duct distortion, & altered pancreatic
secretions. Over time & with multiple episodes, this can lead
to loss of pancreatic parenchyma & fibrosis.

|
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: glinically, Ch P can present in several different ways:

» Repeated attacks of with 1 in serum levels o
alkaline phosphatase}, \ague indigestion, persistent or

recurrent, severe abdominal & back pain. The attacks can
be precipitated by overeating (f+ demand on pancreatic
secretions), alcohol abuse, or opiates or other drugs that 1
the muscle tone of the sphincter of Oddi.

» Entirely silent until one or both of the following develop:

(A) Pancreatic insufficiency resulting in(malahsorptioh with
h inemic ede ight loss, (BYDMXislets loss).

‘ gu «* Pancreatic pseudocysts develop in 10% of Cb

® Individuals with hereditarv pancreatitis have d 409

lifetime risk of developing pancreatic cancer .

. &V e Diagnosis of Ch P requires a high %%g&ew/b/on. A

i

very helpful finding is visualization of [calcifications)within

the pancreas by CT or U/S.

EXOCRINE PAKCREATIC TUMORS (T)
= Lol cystic Neoplasm
Pancreatic Pseudocystjaccount for @ of all pancreatic

ysts.
3{5% to 15%]of all pancreatic cysts are jneoplastic)

these constitute less than 5% of all pancreatic T. Some, like
*(Serous cystadenomalare benign) while

% Mucinous cystic T& /ntraductal Papillary Mucinous I'can be
benign, borderline malignant, or malignant T. -

Serous Cystadenomas Neoplasms

e T account for about a 25% of all pancreatic cystic tumors;
» T composed of glycogen-rich cuboidal cells\lining cysts
containing clear, straw-colored fluid =5V 5 L’ajiupi
o T typically presents in the 7th decade of life with%dominal
pain; M/F ratio is 2: 1.

e T aref@ntirely benign\ & surgical resection is curative in
the vast majority of patients. V=1
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© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com

Zﬁ)” , Mucinous Cystic Neoplasms
Alw

ays arise irﬁ women) in theorof the pancreas,

* P/A painless, slow-growing masSes. _

* The cystic spaces are filled-with ghickXfenacious mucin)&
the cysts are lined by a@{columnaljmucinous epithelium
with an associated dense sttatar stroma (E17-6).

Intraductal Papillary Muciri:s Meoplasms

e IPMNs also produce cysts containing :u:in; BUT In contrast
to mucinous cystic neoplasms,

% IPMNs arise more frequently | -:z\K( ethan in women &

more frequently involve the(head ot the pancreas.

IPMNs arise in the main pancreatic ducts & lack the
cellular stroma seen in mucinous cystic T (F17-7).

% o Both Mucinous Cystic & IPM neoplasms can be ,
lacks significant cytologic or architectural atypia; borderline
_r@u_q%%t. showing significant cytologic & architectural 212,
atypia but no tissue invasion. or malignant, which are concer j"_p
invasive. - = O oNal-
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_Rancreatic Carcinoma (P Ca)

.-6}?/‘9 of_ cancer death)in the US,

q,colon, & t ca
&30 000 Americans are > diagnosed with PCa annually & 8’ ?(
' f it; the 5-year survival rate is dismal <5% (asin aggedsive
GB carcinoma!) and. ln\/oljn\/e
e Pathogenesis of P Ca (F17- 8).

* There is a progressive accumulation of genetic changes in
_pancreatic epithelium as it proceeds from non-ne 0

noninvasive lesions in small ducts & ductules, to\invasive ca

co Ul 2,

* Antecedent Jesions are "pancreatic intraepithelial
-neoplasias" (PanINs) (Fig-17-8):.

Evidence in favoroftheir precursor relationship to frank ca:

(1) They are often foundladjacent to infiltrating P Ca

(2) Share a number of the same(genetic mutatio

(3) PanINs epithelial cells show-dramatic telomere

shortening, potentially predispasing
accumulating additional ¢ ““rgrw\ﬁmﬂ! abnormalities )

Commonest molecular alterationz i 2ancreatic carcinogenesis:

TE

F17-8: Model for the development of pancreatic cancer.

NORMAL PanIN-1A PaniN-1B PaniN-2 INVASIVE
CARCINOMA

{\‘;\\2 e/,

l AT “:M{f‘.;»,-,‘_‘.i

s e SR et :}

o By

*\\ SISy

, *\, . «‘;.-w‘.s)f ) gl

samas Sl **’(/ I Y P 5N b
¢*%|a'5)1 tﬂ’n *ﬁg}‘_‘_, i{ & ’- | JE ‘,

: Intermedlate stages> (_ Late stages > A
lomere shortening ﬂlactivaﬂomfb\ (—_ Inactivation of 53|~

= SMAD4
. Mutations of K-RAS N BAcz

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

%
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e K-RAS gene is the most frequently g ) :
activated by point mutation in up tq(90%)of P.Ca cas

(p16 [CDKN2A) T suppressor gene i inactivated |
p suppressor qen@_oc%#rsi 60%,) &
Suppressor gene is | &:t_i\fa/tg )
© What causes these molecular changes? isunknown. |

0 7 VIS

&
Y7o P Ca s a disease oflderly) 805 j 0 80y,

e P Ca is more common in blacks than in whites.
-<—e(Smoking, strongest environmental influence foubles the risk.

OCglLanc_pancl:eaiiﬂsJ&@are both associated with-anrt
risk of P Ca. BUT it is difficult to sort out whether chronic
pancreatitis is the cause of P Ca or an effect of it ? since
small P Ca can block the pancreatic duct & thereby produce
chronic pancreatitis. Similarly, DM can occur as a

consequence of P Ca. S e L cssi o
LCop s T '

e Familial clustering of P Ca has been reported. In particular, |
familial pancreatitis (related to mutations in the_PRS q@/@ |
trypsinogen gene; see above) incurs arj X 50- to 80-fold ‘

risk of P Ca. ‘ =
— So, moii‘common |5% i

“\)To(@o Morphology (F17-9A). o S
3 arise in the pancreati@ 5%/in the‘body) & !
ail; &in 20%, the P Ca involves the enfire organ. 5

ePCai gray-white§ poorly def@ L
e P Ca vast majority ar forming glands & t

¢ secreting mucin. )
e Even early invasive P Ca is_highly & extensively invasive T -

e P Ca elicits an intensedesmoplastic’fj ic response. 2y
{?/OH If cases of P Ca of the head, there is obstruction —%u
of thedistal CBD as it courses through the head of the velgho,

L
pancreas, resulting inlobstructive Jaundicey, (j o450 ,J—'P:aé

7
A

In contrast, ® P Ca of the body & tail do not impinge on the
biliary tract & hence remain silent. —
/ -—

s Five Lo Leloxo

owun e -

I 7 ©r v €
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rocr.
F 5.39: Suppurative cholangitis: liver. The patient had =ca of

ng the head of pancreas obstructing the CBD, followed by -
L= ascending cholangitis, which lead to the formation of multiple

5}?) yellow & whlte = hepatlc abscesses, [Centeredonbile ducts

- ~

5.39 Suppurative cholangitis: liver

7y 4 /rhr ,

/2
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'k};j o Spreaj:#;/ C %vade & infiltrate directly_the rgetroperltoneal
: space Eﬂrapping nerves, & occasionally invading the

colon}s _
Eoi%]syn:ngrrﬁsoenly, peripan iC, ic, mesenteric, omental,ﬁ& |
portahepatic LNs aré nvolved, as well as the liver. — 2J)=2 o=
e Distant metastases occur, main'y to lungs & bones.
a (e AOf?_fé/ N §pr@0@(_

ff\ 2 C;Bo % carcinoma u/SanlﬂcL
H, P Cais usually a @defaw i paorlg di_f_fgrentiated
i ies or cellrclusters & with

adenoca forming ab

deeply infiltrative growth attern (F17-9B), dense stromal

fibrosis & a tendency follym hatic & erineural invasiory

LB S s “Ldnd in carcinoma

-g"P Ca less common variants include: Ofp/oerouPE-

« Acinar cell ca showing prominent facinar cell differentiation
with zymogen granules & exocrine enzyme production;
e Adenosquamous ca with focal Squ_amQu_S_(ifferentia,tion in

additic?n to gl lar differentiation; Compinakien o befh. liKe in cancer
 Undifferentiated ca with osteoclast-like giant cells. in ufefs.

i A
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%@ﬁ Clinical Features of P Ca
* P Ca typically remamntll it infiltrates or spreads.
*(Pain)s usually the first, but unfortunately, very late symptom,

* Obstructive jaundice occurs in 60%)of pancreatic head Ca.
* S & S of advanced P Ca include we| ht loss, anorexia,
_malaise & weakness. M’j non-specikc sympioms

* Migratory thrombdphlebitis ? Trousseau syndrome)
occurs in about 10% of patients & is due to the elabaration of

platelet-aqgareqating factors & g@g@gglanls_from P ca.

=ts0f many enzymes & antigens (€.9.. & Lo
are elevated but are neither specificknor Sen e fobe 9+

& edscoplc U/S are helpful in ==
“~~acus needle biopsy, Opghs

fnot i R R
we/)f)qve-}'o ln\feﬁl’l «— l,\)&?h”ag QP\)‘Q.J_}/QW O//{J (_)._,)L 0@)—-—;%
© End of Liver, GB, Biliary Tra:. . “srcreas= 114W + 61F =
175 PPP (@ 28- 10-2019) Lectuv;e §~,;e;sared by:
Dr Mohammad Kamel Alwiswasi, MBChB, PhD, FRCPath.

Z Lo exclude infernal mali gncmcg_

(LpUs) fernoval of Ja o fesechion | y
&uoden um + PONC(eo

,oancfcazL!Cﬂ 5oﬁmmy P sy.S'a
cancer.  tfest T
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