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Hepar
49 Hepatitis A 4A
50 Hepatitis B 3A
51 Hepatitis C -
52 Abses hepar amoeba 3A
83 Perlemakan hepar 3A
54 Sirosis hepatis 2
55 Gagal hepar 2
56 Neoplasma hepar 2
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Liver

Normal 1400 — 1600 gr.

Dual blood supply: portal vein (60%), hepatic
artery (40%).

Hepatic microarchitecture = lobular model.
Lobulus —1-2 mm @.

Hexagonal structures.
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Figure 18-1 Models of liver anatomy. In the lobular model, the terminal
hepatic vein {CV) is at the center of a "lobule," while the portal tracts (PV) are
at the periphery. Pathologists often refer to the regions of the parenchyma
as "periportal" and "centrilobular." In the acinar model, on the basis of blood
flow, three zones can be defined, zone 1 being the closest to the blood

supply and zone 2 being the farthest, BD, Bile duct; HA, hepatic artery.
Robbins, Pathologic Basis of Disease 9" Ed, 2015
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* Hepatocyte — anastomosing sheets/ plates
* Between plate — sinusoids — Kupffer cells
* Space of Disse: Hepatic Stellate Cell (HSC)



Mechanism of Injury and Repair

changes: accumulation of
fat (steatosis), bilirubin (cholestasis)

* Irreversible: necrosis or apoptosis

* Hepatocyte necrosis — swells — rupture —
macrophages

 Hepatocyte apoptosis — programmed cell
death — shrinkage — pyknosis — karyorrhexis —
apoptotic bodies



VS Apoptosis

1S

Necros

Robbins, Pathologic Basis of Disease 9t" Ed, 2015



Table 18-1 Laboratory Evaluation of Liver Disease

Test Category
Hepatocyte integrity

Serum Measurement
(¥ 1

erum aspartate aminotransferase (AST)
erum alanine aminotransferase (ALT)
grum factate dehydrogenase (L

Biliary excretory Substances normally secreted in bile’
function Serum bilirubin
Total: unconjugated plus conjugated

Urine bilirubin
Serum bile acids

Plasma membrane enzymes (from damage to bile
canaliculus)!
serum alkaline phosphatase

Serum y-glutamyl transpeptidase (GGT)

Hepatocyte synthetic  Proteins secreted into the blood
function Eerum aJhumIan
Coagulation factors:
Prothrombin (PT) and partial thromboplastin
(PTT) times (fibrinogen, prothrombin,factors
V, VI, [ and X)
Hepatocyte metabolism
Serum ammonia®
Aminopyrine breath test (hepatic demethylation)*

Hncreasad in liver dissase,
Pecreasad In liver dissass,

Robbins, Pathologic Basis of Disease 9t Ed, 2015



Injury n Repair

* Regeneration of lost hepatocytes — mitotic
replication

* Hepatocytes — stem cell-like — ability to
replicate in chronic injury

* Eventually = chronic disease — replicative
senescence



Scar formation n Regression

Principal cell — Hepatic Stellate Cell (HSC)
Quiescent form — lipid storing (vit A) cell

Acute n chronic injury — activated — highly
fibrogenic myofibroblast

Stimuli for activation: ROS (Reactive Oxygen
Species), growth factors, cytokines (TNF, IL-1),
TGF-B.
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Activated Kupffer cell
releases cytokines that promote:

Chemotaxis:
MCP-1

Proliferation: Contraction:
PDGF =B

TNE g, . " PDGF
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Fibrogenesis: \
. TGFR  \

LIVER FIBROSIS

Robbins, Pathologic Basis of Disease 9t Ed, 2015



Liver disease

* Metabolic, toxic, microbial, circulatory and
neoplastic.

* Major:
Viral hepatitis

Nonalcoholic fatty liver disease (NAFLD)
Alcoholic liver disease

Hepatocellular carcinoma (HCC)



Infectious Disorder

Hepatitis— confusing word??
Viral hepatitis— autoimun hepatitis
EBV, Cytomegalovirus, Herpes simplex..

Hepatotropic virus A, B, C, D, E

e
e
e
e

0 A n E— Acutt, Endemic
0 B — Blood, Birthing, Bonking
0 C— hronic

0 D — Defective

Biopsy — grading n staging = antiviral



Table 18-3 The Hepatitis Viruses

Virus Hepatitis A Hepafitis B Hepatifis C Hepatitis Hepatitis E
Type of virus SSRNA partially dsDNA SSRNA Clrcular defective ssRNA  ssRNA
Viral family Hepatovirus; related o Hepadnavirus Flaviviridae Slibviral particle in Hepevirus
plcornavirus Deltaviridae family
Route of Fecal-oral (contaminated, § Parenteral, sexyal Parenteral; intranasal cocaine  Parenteral Fecal-orl
ransmission food or water) contact, perinatal 58 |  risk factor
Mean incubation 2 fo 6 Wieks 210 26 weeks (mean 8 4 10 26 weeks (mean 9 Same as HBV 4 105 Wedks
period Weeks) Weeks)
Frequency of ~ Never S-10% 10% {co-nfection); In immunocompromised
chronic Iiver 00%-100% for hosts only
(isease sluparinfaction
Diagnosis Detection of serum [M Datection of HBsAg or ~ 3rd-generation ELISA for Detection of IgM and Ig6 ~ Detection of serum Ighl
antibodies antibody to HBcAp: anfibody datection; PCR antibodies; HOV RNA and IG antibodies;
PCR for HBV DNA for HCV RNA serum: HOA in liver PCR for HEV RNA

DA, Double-strandad DN ELISA, enayme-linked Immunosorent assay; HBeAg, hepatitis B core antigen; HBsA, hepattis B surface antigen; HBY, hepatitis B vinus; HCV, hepattl G irus; HDAD,
hepatitis D antigen; HOV, hepatitls D virus; HEV, hepatis E virus; IV, Intravenous; PCR, polymerase chain reaction; ssRNA, single strandsd ANA,

From Washington K: Inflammatory and Infactious diseasss of the Iver, In lacobuzio-Conafue CA, Montpomery EA (sds): Gastrointeatinl and Liver Pathology. Philadeiphia, Churchil Liingstone; 2005,

Robbins, Pathologic Basis of Disease 9t Ed, 2015



ACUTE HEPATITIS CHRONIC HEPATITIS

Portal tract = flggn Dense mononuclear infiltrate
: 1
G Bridging necrosis
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Figure 18-14 Diagrammatic representation of the morphologic features of acute and chronic hepatitis. Notice that thers is very little portal mononuclear infiltra-
tion in acute hepatitis (or sometimes none at all), while in chronic hepatitis the portal infiltrates are dense and prominent—the defining change of chronic hepatitis.
Bridging necrosis and fibrosis is shown only for chronic hepatitis, but bridging necrosis may also occur in more severe acute hepatitis. Ductular reactions in
chronic hepatitis are minimal in early stages of scarring, but become extensive in late stage diseass.

Robbins, Pathologic Basis of Disease 9t Ed, 2015



HIV and Chronic Viral Hepatitis

* Similar transmission — similar high risk patient
* US:

10% HIV-infected co-infected HBV

25% HIV-infected co-infected HCV

* Morbidity n mortality — successful anti-HIV th/



Alcoholic — Non Alcoholic Fatty Liver
Disease (NAFLD)

* Alcohol — fatty liver — steatosis —
steatohepatitis — cirrhosis
* Non alcoholic — metabolic syndrome

insulin resistance, obesity, DM, HT,
dyslipidemia



Effects of Alcohol

* Moderate amounts not injurious.

* Excessive — serious physical and psychological
damage.

Despite all the attention given to illicit drugs such as

ocaine and heroin, alcohol abuse is a far more wide-
spread hazard and claims many more lives. Fifty percent
of adults in the Western world drink alcohol, and about 5%
to 10% have chronic alcoholism. It is estimated that there
are more than 10 million chronic alcoholics in the United
States and that alcohol consumption is responsible for
mortre than 100,000 deaths annually. More than 50% of these
deaths result from accidents caused by drunken driving
and alcohol-related homicides and suicides, and about
15,000 annual deaths are a consequence of cirrhosis of the
liver. Worldwide, alcohol accounts for approximately 1.8
million deaths per vear (3.2% of all deaths).




Alcoholic Liver Disease

Exposure
Abstinence

" STEATOSIS

exposure

Robbins, Pathologic Basis of Disease 9t Ed, 2015



< ‘ xic W : .
Figure 18-19 Alcoholic steatosis and steatofibrosis. A mix of small and large
. fat droplets (seen as clear vacuoles) is most prominent around the central
vein and extends outward to the portal tracts. Some fibrosis (stained blue)
. is present in a characteristic perisinusocidal chicken wire fence pattern.
- *{Masson trichrome  stain), (Courtesy Dr. Elizabeth Brunt, Washington
< University, St. Louis, Mo.)

* Micro/ macrovesikular, fibrosis pericentral vein

-
L,

-

* Fatty change =2 completely reversible if abstinence

Robbins, Pathologic Basis of Disease 9t Ed, 2015



Chronic Liver Failure and Cirrhosis

* Chronic Hep B, chronic Hep C, NAFLD,
alcoholic liver disease

* Cirrhosis: diffuse transformation of the entire
liver into regenerative parenchymal nodules
surrounded by fibrous bands and vascular

e All cirrhosis = chronic liver failure ???
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Normal Histology
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Figure 18-8 Alcoholic cirrhosis in an active drinker (A) and following long-term abstinence (B). A, Thick bands of collagen separate rounded cirrhotic nodules.
B, After a year of abstinence, most scars are gone. (Masson trichrome stain) (Courtesy Drs. Hongfa Zhu and Isabel Fiel, Mount Sinai School of Medicine,
New York )

Robbins, Pathologic Basis of Disease 9t Ed, 2015



Liver Failure

Most severe — sudden n massive hepatic
destruction

Acute liver failure — chronic liver failure —
acute on chronic liver failure

80-90% loss of functional hepatic capacity
Transplantation — best hope for survival
Mortality 80%



Liver Failure

* Massive hepatic necrosis

e Acetaminophen (50% in US), autoimun
hepatitis, acute Hep A n Hep B infection




Benign Tumors

Hepatocellular adenoma

* 85% young women

* Exposure to estrogenic/ androgenic steroid
* Oral contraceptive

Cavernous hemangioma

* Most common benign tumor



Benign tumor

Hepatocellular Adenoma Hemangioma Kavernosum



Liver Cancer

70-90% hepatocellular carcinoma (HCC),
CholangioCa, metastatic from colon Ca, lung
Ca, breast Ca

Men >>>women (3:1 — 8:1)
85% in countries with chronic HBV infection
Highest incidence: Asian countries

Chronic liver disease: viral infections (HBV,
HCV) and toxic injuries (aflatoxin, alcohol)



HepatoCellular Carcinoma

Pseudoasinar — Solid — Trabekular






Gallbladder

1 Ltr bile excreted by liver per day
Between meals, bile stored and concentrated

Organ is not essential — indigestion/
malabsorption fat # after cholecystectomy

95% —> cholelithiasis (gallstones)

10-20% adult populations— developed countries
2 types: cholesterol stones, pigmen stones

4F — Female, Forty, Fatty, Fertile



Types of gallstones

Single large
stone or 2
‘barrel stones”

)
L

A
Intrahepatic
Gallbladder

Cystic duct

Common bile duct

Sites of gallstones Ampulla




Cholecystitis

* Inflammation of gallbladder.
* Acute, chronic.
* Almost always association with gallstones.

Robbins, Pathologic Basis of Disease 9t Ed, 2015



Carcinoma of Gallbladder

e Risk factor: gender, ethnicity, gallstones.
 Adenocarcinoma — most common.

* Late diaghosis — unresectable — poor
Prognosis.



Pancreas

* Complex lobulated organ — exocrine n
endocrine component.

e Exocrine: 80-85% - acinar cell — secreted
enzymes for digestion (enzymes, proenzymes).

* Endocrine: islet of Langerhans.



Pancreatitis

Acute — chronic

Injurious — autodigestion by its own enzymes.
Normal = protected by:

— Inactive proenzymes
— Activated by trypsin in small bowel

— Acinar n ductal cells secrete trypsin inhibitor

Protective mechanism XXX = pancreatitis



Table 19-1 Etiologic Factors in Acute Pancreatitis

Metaholic

Alcoholism
Hyperlipoproteinemia
Hypercalcemia

Drugs (e.q., azathioprine)

Genetic

Mutations in genes encoding trypsin, trypsin regulators, or proteins that
regulate calcium metabolism

Mechanical

Gallstones
Trauma
latrogenic injury
Operative injury
Endoscopic procedures with dye injection

Vascular

Shock

Atheroembolism

Vasculitis

Infectious

MI.IFI'IDE Robbins, Pathologic Basis of Disease 9t Ed, 2015




Early stage (mild form), _
edema, congestion

Necrotic and
hemorrhagic
pseudocysts,



Neoplasm

» Cystic neoplasm: serous, mucinous = benign

e Pancreatic carcinoma
— Highest mortality rates.
— 5 year survival rate: <5%

— Precursor lesion — Panin (pancreatic intraepithelial
neoplasia)



Carcinoma of The Pancreas
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