Liver LLobule

Hexagonal plates:
= Sinusoids
= Triads
Bile duct branch
Arteriole
Venuole
Blood| flows: from
periphery to
Central vein
Space of: Dissé

Bile Formation

Hemoglobin breakdown

Conversion inliver to

water soluble form

= Bilirubin:

= Serum,levelsihelp diagnoese
lever disease

Excretioniinibile

Some;is reabserbed

Diserders ofi the Liver and
Pancreas

Lobular
Micreanatomy,

Hepatocytes
Canaliculi

Tiad

= Arteriole

= Venuole

= Bile' Duct Branch
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Zonal Pattern off Injury.

Peripheral
Middle
Central

Tiriadal
s Limiting plate
Piecemeal necrosis

Cholestasis

Slowed bile excretion
Intracellular

= Drugs

= Vinal infection

By: means ofi ducts;

s Drugs

= Obstruction:

Cirrhosis

Many, things may/ lead
to cilithesis
Common|features

= Irreversible

= Chronic inflammation
Scarring| (fibrosis)
Parenchymal loss
Regenerative nodules
Altered vascularity:
Symptoms

= Ascites

= Gynecomastia
= Esophageal varices
.
.

Splenomegaly:
Caput medusae

PARENCHYMA
Normal

Bile
canaliculi

PORTAL TRACT

Cholestasis

Liver Injury, The Basics

Lots of stufif imjures the liver.
1t’s the great detoxifier
Chrenic injury;

= Fibrosis

u Regeneration
Prioviding the underlyinglfiramework remains

Cirrhosis

Many. things may:lead
to cirrhesis

Common| features

= Irreversible

= Chronic inflammation
= Scarfing (fibrosis)

= Parenchymal loss

= Regenerative nodules
= Altered vascularity,
Symptoms

= Ascites

= Gynecomastia

= Esophageall varices
]

]

Splenomegaly,
Caput medusae

Cirrhosis

Irreversible

Scarfing

Botched| regeneration
V/ascular rearfangements

= Caput medusae ->
Ascites) ->

LLow’albumin

Venous, portal hypertension




Common Etiologies Jf .22 7 Cirrhosis

Ir-1her|ted . Stellate cell

Pigmentary; e s = s becomes real

Post necrotic e ralk 28 important

Chronic viral | B g o, Normally stores

Nutritional ; s ol e vitaminiA

CiE - Lymphocytes turn

him into a collagen
making machine

Seqguence of Events

Liver: celltimjuny;

Cycle ofi chronic inflammation

u Destruction of underlying) architecture

s Fibrosis

s Attempts to regenerate

u VascUlar reorganization)leadingite shunting
u Repeat cycle

Progressive

Irreversible

Parasitic

Tihere are several
Schistesomiasis
Clonorchis sinensis




Inflammation of Liver Viral Hepatitis

Generally taken to mean hepatic specific virses.

Very common) lots ofithings doit. Histologic features common to, most

Tioxins and drugs: Acute

Bacteria = Necrosis of random liver cells
= Cholangitis Councilman bodies = bright pink dead| cells
= Abscesses = Diffuse liver cell swelling

Viruses = Bile stasis
» Portall(triadal) inflammation
= EBV

Chronic pattern) = persistence, or relapse for 6 months
Sl ; - = Chronic and acute inflammation
= Hepatic specific = Piecemeal necrosis
Parasites = Bridging necrosis
Autoimmune = cifithosis:

ACUTEHEEATITIS CHRONE HEPATITS Acute Viral Hepatitis

Hepatitis A

‘Infectiousshepatitis’
Food handlers
Virus!inistool
Seafood
Selfflimiting

No: chronic state

= No cirrhosis
NoIcarfier state
History: and serology,
= IgM

= IgG

= Maybevirus:




Hepatitis B

‘Serum| hepatitis’
Sexually transmitted
Blood!borne

Llonger: incubation
Common;injAsia

Most get over'it fine
Immunologic. damage
Less common

= Chronic progressive

= Fulminant failure and
death

= Cirrhosis
= Chronic carrier state

Hepatitis B Outcomes

Sn-1om  [15,000-30.000)

s

— [ |
(12000 (B000=11,000)
1 10%-30%

[ Ghvoni repss ﬂ.

1=

Chronic Hepatitis' B

Infrequently al person
developsi chronic
infection with' B.

Lleads to) cirrhosis

Hepatitis C

Hepatitis €

\Very: highi rate of persistence
Long incubation period
Cirrhosis

Delta Agent

Incomplete virus

Needs hepatitis Bito
replicate

Tihe two together cause
terrible disease.

Eulminant less of: liver
Can become infected

later ift you are a carrier
of hepatitis B




Hepatitis Outcomes . -
Auteimmune; Hepatitis

Asymptomatic infection Women

Acute hepatitis like albad case ofi the fiu Chroenic hepatitis
Overt Jaundice NG Viral markers
Cartier state May leadfto) cirrhosis
Fulminant liver death

Chronicity, +/= cirrhosis

Abscesses i - Drug and| Toxin

Bacterial Tjee many. to)list
Parasitic

o R B = Direct hepatocyte: toxici
Blood! borne L TS _”je Krd O_y 2 to.city
Ascends duicts S Biliary: paralysis
y p 5 Conversion to a truly, toxiciagent

Alcoholic Liver Disease

Reye’s Syndrome

Acute and chronic
Youngd kids Acute hepatitis

Eollows! filu Fatty liver ->
B Cirrhosis

Got aspirin

Liver and brain

Eulminant liver failure




Acute Alcoholic Hepatitis Alcoholic Cirrhosis

About 15-20% of alcoholics
Micronedular pattern, soicalled *hobnails”
Liver cell' necrosis ; o Increased| portal pressures
Balloon degeneration e -
Neutrophils
Mallory bodies

Other Types, of Cirrhosis

Pigmentary Wilson’s Disease ﬁ“’-"'r? ™ N

Copper metabolism S ,I_.-r ‘ }j
Iron o’ - BT U TR Absence ofi tra rt @
L9 o : : 3 b 5 protein S =

Odatlys Injury $ ! e 3 ¥ Buildsi upiin various
Scarring X o T organs
Congenital problem Aot ' ; Cirrhosis
withrexcessive . N v Brain degeneration
abserption : b L * Corneal ring




Alpha-1 Anti-trypsin; Deficiency:

Neutralizes proteases
and elastases

Madeiin the liver
Can't finishi the process

Constipated cellsifill up
withrpartially:completed
anti-trypsin

Causes cellldeath and
scarting

Emphysema

Intrahepatic Biliary: Disease

Drug related

u Bile stasis

= Inflammation

= Scarring

Primary: conditions ofi the biliary tree

» Autoimmune, often leading| to) cirrhosis

» Sometimes) associated with other conditions

Prlmary Biliary: Cirrhosis

Primary Biliary,
Cirrhosis

\Women
Granulomateus
destruction of medium
sized bile ducts

= High serum cholesterol
= Xanthomas

Cirhosis
Antimitochondrial
antibodies:

Sicca syndrome

= Dry eyes & mouth

= Scleroderma

= Rheumatoid arthritis

= All auteimmune in nature

Primary: Sclerosing
Cholangitis

Concentric fibrosis off
smaller bile ducts

= Onionskin

Seen with ulcerative
colitis

No antibodies

No other problems, like
Sicca syndrome

=
-
¥yl
T
o




Vascular Related

Congestion
Infarcts
Cirrhosis altered Vascularity of liver

Hepatic Infarct Pregnancy. Related

HELLP’syndrome

= Hepatic enzymes

= |ow platelets
Eclampsia

= High blood pressure

= Fatty liver

= May be life threatening

Eclampsia




Tiumors; of the; Liver

Hyperplasiaivs. tiue tumor
s Estrogens

Benign vs. malignant
Primany Vs, metastatic

s Bowel

= Lung

= Kidney

u Breast

Hepatocellular Carcinoma

Malignant hepatocytes
Associated with

= Hepatitis B

s Cirrhosis

May: be multiple foci

Gallstones

Ethnicity;
Age
Sex

Eatty, foods:
Cholesteroel and mixed
stones

Pigmentary: stones
Obstruction

s Painfiul

= Infection

Metastatic Cancer

Cholangiocarcinoma

Comes from bile duct epithelium

Adenocarcinoma

Much desmoplasia

Not associated with' the stuffi seen in hepatocellular cancer

Gallstones




Cancer off
Gallbladder

Chronic irritation: of
gallstone

Chronic cholecystitis

Presumed oxidative
damage
Cancer

Pancreas Acute Pancreatitis

Portal .
Pancreatic wlenTs vl Ssl;;lc Autodigestion
it : = Acute inflammation
= Enzyme activation
002:;'20“ = Fat necrosis with soaponification:
duct 4 A / = Hemorrhage
Causes
= Obstruction
Stone
Tumor
= Alcohol
Complications;
= Pseudocyst
= Shock
Inferior Superior Renal Left kidney
vena cava mesenteric vein
vein

ACINAR CELL INJURY DEFEGTIVE INTRACELLULAR|
TRANSPORT

Acute Pancreatitis

i s :
Ampullary obstruction Metabokc injury (experimental)
icchol

ronic: alconolism i Al
Ductal

concrations
: Intersttial edema
Impaired blood flow

Ischemia

Release of intraceliular
roenzymes and lysosomal

P
hydrolases

Activaltion of enzymes
(intra- or extraceilular)

Acinar callinjury

ACTIVATED ENZYMES
1

Duct obstruction

Delivery of proenzymes to
Iysosomal compartment

Intracellular activation
of enzymes

r
Interstiial
inflammation  +

T T
Proteoysis
{proteases)

1 1

Fat necrosis
(ipsse, phospholipase)

1
Hemorrhage
(elastase)

ACUTE PANCREATITIS

g
| conmuereat  *




Soaponification Pancreatic Pseudocyst

Chronic Pancreatitis Cystic Fibrosis

Extensive! fibrosis
Calcifications

Cystic fibrosis Inherited problem of

chloriderpump.

Trhick mucus

Clogs

= Bowel

= Pancreas
Fibrosis
Malabsorption

= Bronchi

Islet; Cell

Pancreatic Cancer
Tumors

Ofteniadvanced at the

time, of’ discovery. 1A : Insulin secreting
Adenocarcinoma ] : =l = Hypoglycemic episodes
From ductal epithelium VR - \ Gastrinoma

Spreads to liver > SN « Zollinger-Ellison

Not hormonally active = . A s Glucagonoemas
Painless jaundice T4 : & VIPomas




Insulini Secretion and Peripherall Utilization

Type I Diabetes

Tiigaer leads tojautoimmune destruction) of islets

Glycosylated
Proteins

Small vessel
vascular disease
This is what
diabetes becomes:

(“:HDH)J
CH,0H

K2 K-2 Revarsible
(days)
(a2 2 2 o 2]
|
N
Q, ‘ KN
Irreversible
(weaks) c=0

|
(l‘fH OH)s
Protain cross-link (CH,0H)
in advanced

it [
| SR ==

Type I Diabetes

LLack offinsulin
Trigger causes
altoimmune
destruction| of beta
cells:

Ketosis prone

Type II Diabetes

Insulin release
problem

ENETIC PREDISPOSITION

ENVIRONMENTAL INSULT

IMmLnNG response against
normal beta cells
ANDVOR
Immune responee against
ahered bota colls

Viral infection:
Molacular mimicry

ANDOR
Damage to beta cells

[GENETIC PREDISPOSITION

l

AUTOIMMUNE ATTACK
Bata-cell destruction

ENVIRONMENT

| Multiple genetic defects |

| Obesty

|

PRIMARY BETA-CELL
DEFECT

e

‘A PERIPHERAL TISSUE
INSULIN RESISTANCE

Deranged insulin ‘1— ‘ Inadequate glucose
& N

secretion

utilization

Peripheral resistance

Non-ketosis prone

Meraangiopathy
Cersbral vascuar infarcts.
Hermorhage

Poripheral neuropathy

PP—

&

TYPE 2 DIABETES

Ingustis (Typs 1}
Aemyloid (Type 2)

Pugnars vscul.
AR



Diabetic Vascular Changes
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