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245 4 (Cholelithiasis)
EYiE] JEE (Cholangiocarcinoma)
L IR S R R B TRE
MERR i 3¢ (Acute pancreatitis)
| Aﬁﬁqﬂ g & (Chronic pancreatitis)
J&= (Pancreatic carcinoma)
% (Diabetes mellitus)
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1500 gram
Right upper abdomen quadrant

Hilus (F):

1. Hepatic artery (oxygenated blood)

2. Portal vein (nutrients absorbed from food)
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3. Bile ducts
He{EI%: Hepatic vein— inferior vena cava( | F&5AR)
FFH7EE% Portal circulation
Hepatocytes, bile ductal cells, sinusoids, veins and arteries
Functional unit: hepatic lobules (H#/&)
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TERH&EE © all major plasma

Jroteins except immunoglobulins

=1 (bile)&FY : main excretory

oroduct of liver
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Important facts

. Digestive tract)Fi{L78: portal veins and bile ducts
. Encapsulated, self-contained organ
. Uptake, processing and excretion of bilirubinfj&

4] Z(heme) released from aged RBCs

. Source of most plasma proteins
. Rich In enzymes, released into circulation when

liver cell injury

. Metabolizes and detoxifies drugs, hormones,

cytokines

. Certain viruses have tropism for liver
. Liver cells can regenerate

. Primary liver tumor is common in Asia

0.Bile can form gallstones



Digestive tract: Portal Veinf{f-F95#Ak

* Low-pressure venous system
 Nutrients from intestines

* No functional communication with systemic
blood flow

* Increased pressure in portal system: open the
nonfunctional anastomoses between portal and
systemic circulation

- Blood bypassed liver: metabolites and toxic
substances

-  Blood lacks essential metabolites formed in liver



Anastomoses between Systemic

and Portal Circulation

Esophageal and gastric varices g#f

Splenomagaly A A

Hemorrhoid &

e



Portal Hypertension

Widens the venous channels connecting
the portal and systemic circulation

Varlcosmes (tortuous and dilated veins

‘R K HE5R): esophagus,
qemorrhmd and umbilical venous

Splenomegaly (H¥fE K)
Ascites (FE7K)




Major clinical consequence of
portal hypertension

Hepatic encephalopathy
Esophageal varices
Splenomegaly

Ascites

Malnutrition

Hemorrhoid

Testicular atrophy

Skin: spider angiomata
Periumbilical caput medusae



Source of most plasma proteins

Liver diseases result in hypoproteinemia

Edema: lack of albumin, reduces oncocytic
capacity of plasma

Bleeding tendency: decreased production of
coagulation factors

Aspartate aminotransferase (AST)
Alanine aminotransferase (ALT)

Alkaline phosphatase: marker of bile duct
obstruction



Liver removes metabolites from
circulation

Accumulation of ammonia and neurotoxin In
Intestine: coma (hepatic encephalopathy)

Disturbance of sex hormone metabolism

Estrogen: dilated arterioles surrounded by
dilated capillaries in skin (spider nevi FIMREE)
testicular atrophy (= N.Z&4%g)

gynecomastia (551420 F L)




=JH (Jaundice)

~

Yellow discoloration of skin and mucosa
Symptom (Ji£R); not a disease
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mAsERELT 2= (bilirubin) > 1.2mg/dL

[ H@1’;2’?21%(:)|Iirubin)>2 S5mg/dL : FEfH
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2412 (bilirubin)
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Type of jaundice
Prehepatic or hemolytic

Hepatic

Posthepatic or
obstructive

AT Z A
H)ééux X TZA 5% a5

Major cause

hemolysis

viral hepatitis, drugs,
cirrhosis, tumors

gallstones, cancer of bile
ducts




=E 58 Prehepatic

Jaundice

Hemolysis (%)
Hematoma ({11 =)

Gilbert’s disease

Red blood cells—hemoglobin —bilirubin




=EIE: Hepatic Jaundice

Viral hepatitis (JEE14-H1 %)

Alcoholic liver disease

Drug-induced liver disease

Chronic hepatitis due to various causes

Cirrhosis (F-tE1LE)

Tumors




=B E: Posthepatic

Jaundice

Gallstones in common bile duct

Carcinoma of t
Carcinoma of t
Carcinoma of t

ne head of the pancreas
ne common bile duct

ne gallbladder (late symptom)



3% (Hepatitis)

iR A OEC SR St Y
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Hepatitis A,B,C,D and E
Epstein-Barr virus (Infectious mononucleosis),
Herpesvirus, Cytomegalovirus, HIV

Children: measles (%), rubella (EEff ),
varicella (7KJ5), yellow fever




Human hepatitis A,B,C,D,E

Family

Genome

Size

Viremia

transmission
EHZL R

Incubation
(days)




Human hepatitis A,B,C,D,E

Fulminant
hepatitis %
TR MER 3%
Chronicity

HCC ff#

association

Chronic
carrieris 13

Vaccine
available

TEPG %
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patitis B surface antigen (HBsAQ) FH &
patitis B core antigen (HBcAQ) #=~%.0 )&

natitis B e antigen (HBeAg) e+



Serologic findings in acute hepatitis B
Infection

Recovery lgG-anti-HBc,  Years
lgG-anti-HBc
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1. Reversible (7] 7 4) hepatocellular changes

£
%
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2. Irreversible hepatocellular changes
3. Inflammatory infiltrates (2% % 4Hp)=E)

4. Regeneration of hepatocytes (FF4HAEFEA:)



F-RE{ L (cirrhosis)

* RO CE AT el e A A T IS R AU -
H i (b(fibrosis) AT T

* End-stage liver disease
. leer transplantation
* TR EAFE

1 A A -4 R R 5

2.1 18% ﬁiﬁﬂwfiﬁaﬁéﬁfb
3. HT- AR AR 45 ED




Pathogenesis of cirrhosis

1.Necrosis of liver cells
JInflammation

.Repair by fibrosis
.Regeneration
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Complications (1&3=JiE) of cirrhosis

Ascites (JE7K)

Splenomegaly (%l X)

Anastomoses between portal and systemic
circulation:

1.
2.

Varices (F#ikii5E): massive hemorrhage

Hepatic encephalopathy: ammonia and
neurotoxin from intestines

Hepatic coma (f1 & %K)

Hepatorenal syndrome: cardiopulmonary
failure, pulmonary edema




fE7K (ascites )HyREEIKE

* WK ERT AT R RZERY 2 5

1. Portal hypertension: [R5 F95EAkF /KBRS
ARG HRHY 2

2. Hypoprotelnemla ({&2E 3 [ME):
(RIS RERAYZH ( %Dﬁ?zﬁﬂﬁﬁ
RigalE)

3. Hepatorenal syndrome: [A - BRI 25 e B i
kKIS S B ARG A
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Decreased albumin Renal
production Hypoperfusion

Reduced oncotic
pressure




Laboratory Findings in
Patients with Cirrhosis

 Liver cell injury:
— serum transaminases (ALT and AST)
elevated

* Loss of liver cell function:
— Hypoalbuminemia {&2& 5 IfILJiE

— Prolonged prothrombm time (bleedlng
tendency) ST A 5= 45 pk HH i
» Loss of detoxification (f##&5) function

— blood ammonia elevated [ &2 FT}-
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 Steatosis:
- fatty change
- perivenular fibrosis
* Hepatitis:
- liver cell necrosis
- Inflammation
- Mallory bodies
- fatty change
e Cirrhosis:
- Fibrosis
- Hyperplasia
- nodules
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FEETEMERERI AT B% (Nonalcoholic
fatty liver disease, NAFLD)

T“E%Eﬁﬁﬁhﬂg@é + (metabolic syndrome)
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1. "B —8ER" | i ERRERT A - BLRR

ZHiM: (insulin resistance ) 52 1V]EE1%
2. "BIEHEET [ SR NIE
- FIEHE 42 (cytokine) A

- SALBE ST FE (oxidative stress )
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Gilbert’s Disease: unconjugated

hyperbilirubinemia
Hemochromatosis: iron (gz;) absorption
Wilson’s disease: copper (§i) metabolism

Alpha,-antitrypsin deficiency: emphysema

of lung and liver cirrhosis
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Autoimmunoe | Primary biliary Primary

hepatitis cirrhosis sclerosing
cholangitis

sex females females males

age 20-30 30-60 20-40
Bile duct
lesions +/- 4t

Intrahepatic
Extrahepatic

Ab to -[+ ++
Mitochondria

Nuclear Ag ++ +/-
Smooth ++ -
muscle

Steroid ++ -
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4. B Adirect inoculation (wounds)
Gram-negative enteric bacteria: E.coll

Amebic abscess (&%)
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A fe el
SMERTRER] © BFANAEER (hepatic

adenoma)

i E R (bile duct adenoma)

HT-Higk (1224 (hemangioma)

H-4MAE)= (hepatocellular carcinoma)
i E 4P (cholangiocarcinoma)

o HERZM: A RS (X FH MR (R 2 i) © A ~ FL

/75? Ziﬁ’ﬁ%[[ =]




Primary hepatobiliary noeplasms

Tumor Incidence  RIsk factors Markers

Liver cell
adenoma

Cholangiocarcinoma




FF4RE: (Hepatocellular
carcinoma, HCC)

Male: female=5:1

Hepatitis B and hepatitis C infections
Diffuse infiltrative

Solitary mass

Multiple nodules




aERiili gk

Alpha-fetoprotein (AFP): useful for early
diagnosis

Weight loss, loss of appetite, nausea,
portal hypertension, splenomegaly

Budd-Chiari syndrome: tumor obstruct
hepatic vein, intravenous thrombosis

HeE R 4R R A AR A B R 2
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« Paraneoplastic syndrome:

1. Secrete insulin-like growth factors
(hypoglycemia)
Erythrocytosis
Hyperestrinism
Hypercholesterolemia
nypercalcemia

S
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Immune response: corticosteroids and

Immunosuppressive cytotoxic drugs

Destruction of bile ducts and intrahepatic

blood vessels

Nosocomial (JF[5ERY) infection:

cytomgalovirus, herpesvirus, fungal infection



fE4E A (Gallstones, Cholelithiasis)
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fE&E (Gallstones, Cholelithiasis)

TRy

1. fEERE4SE A (cholesterol stone) AVE M
T B R A FE Y 2k

— Four Fs: f emale, f orty, f ertile, f at
(cholesterol stones)

TR

2

2. BZ M4 4 (pigmentary stone) 2R E
Mt HE AL 22 7 A B T




Types of Gallstones

Components

Location

Incidence

cholesterol black brown
Cholesterol Calcium Calcium
bilirubin,calcium | bilirubin,
soaps, calcium soaps,
cholesterol glycoproteins
Gallbladder Gallbladder Bile ducts
75% 20% 5% (Far East)

Shape/pattern

Solitary, round

Multiple, feceted

Multiple,
Irregular shape

Radiopagque

Risk factors

Fertile
>40 y/0

30% >50% 10%
Female hemolysis Infection
Obese cirrhosis




Four contributing factors for
cholelithiasis

Biliary lipid
Supersaturation: mixed micelles, bile salts,
lecithin, cholesterol

Gallbladder hypomotility and cholesterol
nucleation

Accretion: mucus hypersecretion, gallbladder
hypomotility, calcium salts



Clinical Features

Cholecystitis (inflammation of gallbladder)

Acute cholecystitis: gangrene, rupture,
cholecystoenteric fistula, gallstone ileus

Chronic cholecystitis: porcelain
gallbladder (Z251Y)




Complications of gallstones

* Cholecystitis
— Secondary infection of ulcer
— Gallstone
— Decubital ulcer
— Carcinoma
— Cholecystoenteric fistula
— Obstruction
— Pancreatitis

e Secondary obstruction
— Cholangitis and liver abscess
— Biliary cirrhosis
— Obstructive jaundice



Carcinoma of Biliary Tract

« Cholangiocarcinoma: intrahepatic biliary tract
« Carcinoma of gallbladder: Fifgss4H R
« Carcinoma of extrahepatic bile duct
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Retroperitoneum (12 fEHE) of upper abdomen
Pancreas: head, body and talil

Pancreatic duct and ductules

Pancreatic acini

slets of Langerhans
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« Exocrine (4}70) and endocrine (FN45300)

* Exocrine (98%): acini, ductules and ducts
— amylase, lipase, peptidases
— pancreatic juice: controlled by vagus nerve

— bicarbonate, cholecystokinin and secretin

« Endocrine: islets of Langerhans (E£(5/NE;)

— Insulin, glucagon, somatostatin



Overview of major diseases of
pancreas

1. Part of digestive tract

— pancreatic juice; malabsorption and diarrhea

2. Symptoms are basic anatomic facts

—  Obstructive jaundice, duodenal obstruction and

retroperitoneal nerves invasion

3. Pancreatic juice contains inactive proenzymes:

activated In intestines

— Enzymatic destruction



Overview of major diseases of
pancreas

Pancreatic enzymes: trace amount in blood
Poor prognosis of pancreatic cancer

Endocrine tumors: slow dividing cells with less
aggressive

Insulin (f£ 5 2%): most important hormone

— Metabolism of carbohydrates and lipids

— Diabetes mellitus



FER At 3%

Sterile chemical inflammation

Tissue destruction: digestive enzymes
released from damaged exocrine cells

— Acute pancreatitis
— Chronic pancreatitis




ok MR R SR
.+ HRKITBEZVEESE (necrosis)

* Autodigestion: premature activation of
proenzymes within pancreas cause tissue lysis

Causes of acute pancreatitis
1. Common (95%):

Alcohol

Bile stones

Unnknown (15%)




Pathogenesis of acute pancreatitis

Bile stones

Alcohol

Overeating increased demand
Viruses

Drugs

Trauma, surgery

Acinus: necrosis, leakage of enzymes
Enzymatic fat tissue necrosis

Vessel wall necrosis: hemorrhage, enzymes in
bloodstream



MR R - Pathogenesis

Obstruction of main pancreatic duct is important
cause of pancreatitis

Reflux of bile into pancreas
Mechanical disruption

Chemical injury

Overstimulation of pancreatic cells



s T e B 3%

Tissue damage mediated by pancreatic

digestive enzymes

1. Activation of trypsinogen to trypsin: tissue

Nnecrosis

2. Elastase: blood vessels

3. Lipase: fat necrosis

Pseudocysts ({Ex4 2=

5), dystrophic

calcification (-~ E$51L), calcium soaps
% 3BE; Peritonitis, Abscess, Chronic

pancreatitis
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Sudden onset

Abdominal pain and distension, nausea
and vomiting

Syncope and shock

Peritonitis (I8 5 J<)

Leukocytosis (HnEk -5.), amylaset,
lipase 1

No effective treatment
High recurrence rate
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Irregular fibrosis

Progressive, irreversible

Male: female= 3:1

Insidious onset (FIEHVIEARECEE)
Alcohol abuse

20% presented with no risk factors or
preexisting disease: idiopathic cause (-fHH

)




& MEfRpg < . Pathology

Fibrotic and firm

Dilated main pancreatic duct
Stones (+)

Fibrosis, pseudocyst, calcification



MEMpERR E . Clinical Features

* Pain: epigastric and back

* EXxocrine pancreatic insufficiency:
malabsorption and steatorrhea

* Endocrine insufficiency: diabetes
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JBR et

>95% pancreatic tumor are malignant epithelial
neoplasms: adenocarcinoma

Solid (60%). pancreatic head

Diffuse (25%)

Cystic tumors are rare

Derived from pancreatic ducts: exocrine part
Functionally silent

Enzymes (-)

Hormones (-)



ok el

Risk factors: smoking, chronic pancreatitis
Disease of old age

Male: female= 3:1

60% located in head of pancreas
Metastasis: lymph node, lungs, bone

Weight loss, loss of appetite, nausea, vomiting,
jaundice

Surgical resection
5-year survival rate Is <5%
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f2& (Troussea’s syndrome )
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Islets of Langerhans
1. Alpha cells (20%): glucagon

2. Beta cells (70%): insulin

— Metabolism of carbohydrates, lipids and
amino acids

3. Delta cells (10%): somatostatin
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e Islet cell tumors: endocrine cells In Islets of

Langerhans

* Insulinomas, gastrinomas (Zollnger-Ellison

syndrome), glucagonomas, somatostatinomas,

vipomas

« Benign or low-grade malignant
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 Better prognosis

« Hormonally active

« Multiple, associated with tumors of other organs:
multiple endocrine neoplasia syndrome type |

(MEN 1)



Primary DM

Type 1
(insulin-dependent)

Type 2

(non-insulin-
dependent)

e PKIR Y 7138

Secondary DM

Pancreatic diseases
Chronic pancreatitis
Tumors

Special form
Gestational

Endocrine diseases
Acromegaly
Cushing’s syndrome
Pheochromocytoma

Impaired glucose
tolerance

Drugs: Corticosteroids;
Diuretics;
Antihypertension

Insulin receptor deficiency

Genetic syndromes
Hemochromatosis
Hyperlipidemia
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¥EERE Diabetes Mellitus
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Pathogenesis (1)

Insulin: carbohydrates, lipid, amino acids
metabolism

1. Absolute deficiency of insulin: islet cell
destruction cause lack of beta cells

2. Relative deficiency of insulin: demand for
insulin>supply
3. Interference with insulin binding to target
tissues: tissue resistance (Z2H41145)
— Insulin receptors
— antibodies to insulin or insulin receptors



Pathogenesis (2)

Hyperglycemia, glycolysis, glycogenesis,

Ipogenesis

. Diabetes has a genetic predisposition:
type 2

Diabetes develops under the influence of

some environmental factors: viral infection,
seasonal




Complication
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Clinical Features

Polyuria 2%k
Polydipsia 2%;&(excessive thirst)
Polyphagia %17,

Bacterial infection




