transcatheter oily chemoembolization (TOCE)

systemic chemotherapy2 TOCE

contrast medium lipiodol
gelfoam
(embolization) (ischemic necrosis)1
TOCE (liver failure)3 TOCE
TOCE

(conventional liver function test)
aminotransferase (ALT), aspartate transaminase (AST), bilirubin, alkaline phosphatase

(AP), albumin prothrombin time (qualitative liver function
test) (quantitative liver function
test) (clearance) 100%4

Caffeine, Indocyanin green, Lidocaine

(computerized tomography) angiography TOCE



TOCE (1 TOCE)
(5 TOCE)
2. Conventional liver function test
TOCE (5 TOCE)

- hepatocellular carcinoma
- transcatheter oily chemoembolization
- caffeine clearance



Hepatocellular Carcinoma ( )
5
6 10,568
243 ( 1) 7
155
26.8 12.08
Y 14-70
48 4.5
39-87 ( 1)9
/
()
248,053 0.14 14,537
108,632 0.27 5,602
14,763 0.32 222
13,876 0.44 275
76,196 0.76 4,346
23,764 0.90 456
15,565 0.97 3,149
() 8,068 1.10 2796
8,253 131 262
() 10,568 2.43 NA
1 7

NA = Not Available

Hepatoma

257

12
2.5
17.5
22.2

13.9

33.0
1.5
509
41.6
NA
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(HBsAg)
HBSAg

HBV core antibody (anti HBC)

HBSsAg

HBsAg  cytoplasm
DNA

cancer DNA oncogene
1.2 (HCV)

anti-HCV D



3>1 1 !

Ipj e
oncogenic mutation
anti-HCV
B
2. 39-874
630 29
pre-malignant  intermediate step
hyperplastic noduleb
3. '0 '

. cocarcinogen HBsAg
alcoholic cirrhosis alcohol mediated enzyme
carcinogen-mediated DNA alkylation

icronodular

acronodular hyperplastic nodule
4. Mycotoxin Alflatoxin Aspergillus flavus
Alflatoxin 4 Bl, B2, G1.G2 Bl
T Alflatoxin
Alflatoxin
Alflatoxin
10-30 40 B

5. (opisthorchiasis)

Cholangiocarcinoma Hepatoma Cholangiocarcinoma

44-79 Hepatoma 10 i



L b
11 Expanding type
encapsulated type

1.2 Spreading type
1.3 Mutifocal type nodule

(trabeculae)
endothelial lining

2.1 Abdominal pain

2.2 Abdominal mass

Non-uniform enlargement

2.3

39°-40°.

2.4 Hepatocellular failure
hypertension
encephalopathy)

2.5. Hematologic change
failure

portal
(hepatic

hepatocellular



16 gm%
erythropoietin

2.6

1

2.

bilirubin
AST, ALT
serum alkaline phosphatase
alkaline

phosphatase
tumor markers tumor markers

specificity tumor markers

alphafetoprotein (AFP)
Alphafetoprotein (AFP)
onco-fetoprotein
1 AFP
70,000 single polypeptide carbohydrate 49
AFP AFP
9
pivl
AFP 0-28 ng/mi 30 ng/ml
2 AFP
AFP 40

Masseneff 20 AFP 90

60-70 AFP 50 3



AFP

AFP
20-30 AFP
AFP
AFP
AFP 2
AFP

4. Tumor localization
41 liver scan

4.2 Ultrasonography (US)

increased decreased mixed echo

margin  hyper  hypo-echo area
4.3 Computed tomography (CT)

4.4 Hepatic angiography®

(hypervascular)

457

AFP

57-95
AFP

2

ill-defined

hypodense lesion

(sattellite nodule)

Hepatic artery

8.2



AFP screening method tumor marker AFP

(200 ng/ml) tumor localization

3
AFP screening

AFP
13 CT  angiogram

Curative treatment
I
High Risk

Hepatitis B carriers, cirrhosis, previous

!
6 monthly

Alphafetoprotein (AFP), Real-time ultrasound ( )

AFP > 400 ng/ﬁ/ positive AFP 20-400 ng/ml|

negative

t
Exclude

Pregnancy, Active hepatitis

Angiograpny

Fine needle
espiration

negative

monitor
monthly

-
Pesistently Raised AFP



11 Surgical resection

hemihepatectomy

10

Lobectomy, Segmentectomy

B 3-15
% Child Pugh class A® 80 %
5
70-80% 100% J
Tumor recurrent
1.2 Liver transplantation
5 3 3
20 % 75%
d
liver donor
2 adjuvant treatment  chemotherapy

1.3 Percutaneous ethanol injection (PEI)

coagulation necrosis

95% ethanol

ethanol
vascular thrombosis

recurrence rate
fine needle



ultrasound CT scan
2 Necrosis
3 . 46 3
5 . 3
Necrosis 5 ascites

k)
1.4 Chemotherapy
(necrosis)
1/100 1/1000 3
15 Transcatheter-oily-chemoembolization (TOCE)33
TOCE
lipiodol
Gelform
lymphangiography
Lipiodal
Necrosis lipiodol
24
34 CT

2 lipiodol



lipiodol
interstitial tissue lymphatic drainage
lipiodol lipiodol
lipiodol reservoir
tumor cells lipiodol
50-100 pi lipiodol
( 40-60 mg. Adriamycin -~ 20 mg. Mitomycin-C)
Urografin 60% L5
specific gravity lipiodol lipiodol  (
10-15 ml) lipiodol ol
lipiodol portal vein
portal vein
k!
TOCE3
1 ,
alpha fetoprotein 500 U/ ml

2. Okuda's staging I |l
3. main portal
4 portal hypertension
)
6
(contrast media)
Adriamycin



TOCE
TOCE 1
| . Extrahepatic metastasis
—1 5 intrahepatic metastasis
| L portal vein thrombosis
TOCE ( 5 ) /\
X I TOCE 34
Complete necrosis Lipiodol
TOCE
!
2 6
1 6
alpha fetoprotein ( AFP)
TOCE
(exclusion criteria)
TOCE 1

7-10

22?
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TOCE

hepatic artery lipiodol
2-3
TOCE portal vein
TOCE
1-2
TOCE
1
TOCE
TOCE
6.1
1

6.2 Transaminase
transaminase (AST, ALT)
1



6.3 Alkaline phosphatase (AP)
alkaline phosphatase
cholestasis

(hepatic reserve)

TOCE

systemic chemotherapy ~ TOCE

Okuda Stage

Operable Inoperable

Surgical ~ Chemoembilization (TOCE)
Resection or ethanol injection (PEl)

hepatic artery

Okuda Stage |
PEI Okuda stage I
1
SyMerfiic Horfnonal Pall ative
chemotherapy therapy supportive

hepatocellular carcinoma4l

TOCE
904



1. Qualitative liver function tests441043

11 Serum  Bilirubin
reticuloendothelial system
Bilirubin parenchymal cell
Bilirubin conjugate
glucuronic acid Bilirubin diglucuronide glucuronyl transferase

Bilirubin + Uridine diphosphate glucuronic acid
(unconjugated or indirect)
Glucuronyl transferase

.
Bilirubin diglucuronide + Uridine diphosphate
(conjugated or indirect)

Van den Bergh reaction (diazo reaction)

16

diazotized sulfanilic acid  Bilirubin bilirubin
Conjugated bilirubin reagent
direct bilirubin 1
Unconjugated hilirubin reagent alcohol
reagent indirect bilirubin
bilirubin alcohol  direct bilurubin alcohol
Total bilirubin direct bilirubin
Total serum bilirubin 031 g% indirect

bilirubin
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Total serum hilirubin

L sensitivity Bilirubin 2
parenchymal cell damage hepatic duct
total bilirubin haemolysis
2. specificity Total serum bilirubin
L bilirubin haemolysis
2.
3,
3. selectivity
uncomplicated haemolysis 5 mg% ;o : ‘
Total serum bilirubin 5 g%
4. severity acute alcoholic hepatitis
Total serum bilirubin 5 mg%
6 Total serum bilirubin
5 0%
direct serum bilirubin 0.25 g%
Direct Serum Bilirubin
L. sensitivity Total serum bilirubin early mild liver cell
injury direct serum hilirubin total serum bilirubin
2. specificity — Selectivity total serum bilirubin

1.2 Serum Transaminases
Transaminases Serum Transaminases
2 Serum Glutamic Oxalacetic Transaminase (AST)
Serum Glutamic Pyruvic Transaminase (ALT)



Serum Transaminases

L. sensitivity
AST, ALT !
(Chronic hepatitis) (necrosis)
2. specificity AST ALT
AST ALT
ALT
3. selectivity
: Acute hepatocellular disease
extrahepatic obstruction AST  ALT 300 400 unit
acute hepatocellular disease extrahepatic obstruction
Serum Transaminases 1000 units
viral hepatitis acute toxic injury ~ carbontetrachloride

4. severity AST  ALT

1.3 Serum Alkaline Phosphatase (AP)

Alkaline phosphatase 3 Bodansky, King-
Armstrong Bessey-Lowry
Bodansky 17-55 1.5-4.0 Bodansky units (B.U.)
AP
L sensitivity AP
intrahepatic biliary tree AP

2. specificity AP
osteroblastic activity
3. selectivity AP
AP
Extrahepatic obstructive jaundice
Infiltrative ~ space occupying lesion



Cholangiolitic (viral or drug) hepatitis

Biliary cirrhosis
Portal cirrhosis

14
parenchymal cells

coaggulation factors alpha

globulin reticuloendothelial system
out method  Paper electrophoresis
Salting out

21.5% Sodium sulfate solution protein

gamma-globulin alpha heta
albumin alpha  beta globulins
out
globulins ( gamma-globulin)
1. sensitivity
2. specificity
3. selectivity
albumin
albumin
3.5 gm%

4. severity

fatty obstructive syndrome

albumin,  fibrinogen
beta globulin gamma-

2 Fractional salting

“Globulin fraction”
‘Albumin fraction”
albumin Salting

albumin

Hypoalbuminaemia
Hyperglobulinaemia

globulin
albumin globulin
2-3gm%  globulin



20

gamma-globulin 40%  total globulin 4 gm%
chronic active hepatitis

albumin 3 gm%
globulin 5 gm% active cirrhosis
alcoholic liver disease serum globulin

15 Prothrombin time
Fibrinogen (Factorl) Prothrombin (Factor Il) Factor VI, Factor X
Factor V Factor IX Factor 1, I, VI X
prothrombin time
Prothrombin time 3

L Prothrombin time
15 sec. (control 1.25 sec)

2. Prothrombin activity prothrombin time
prothromblin activity (%)

3. Prothrombin index prothrombin

%
Prothrombin index = (125715) x 100 = 83%

Prothrombin time

L sensitivity
Prothrombin time Prothrombin time
2. specificity prothrombin time

1 coagulation factor
2. Coumadin

3. coagulation factor



I «fiai 115

w 2
3. selectivity prolonged prothrombin
obstructive jaundice hepatocllular jaundice 5-10 mg
prothrombin time 24
prothrombin time obstructive jaundice
4. severity  prothrombin time
alcoholic hepatitis prothrombin  time
prothrombin time
prothrombin time
AST, ALT, TB,

AP albumin prothrombin time
(conventional liver function test)

%
Child pugh score Okuda stage
quantitative liver function test
sensitive  specificity ~ Selectivity ~ Severity
Bilirubin
ASTALT ALT> AST
AP NA
PT
Albumin
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2. Quantitative liver function test

2.1 Antipyrine test
antipyrine
antipyrine
CYP 450 q
antipyrine
4
PT
2.2 Galactose elimination
Galactose galactokinase
CYP450 ¥ galactose breath test
20 45 Galactose
500 mg/di Galactose 50 mg/min 48 hepatic
blood flow 24
Galactose
(- 58%), (-48%) (-50%) &
hepatocellular necrosis
cholestatic liver injury galactose elimination

Child- Pugh scored.
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2.3 Formation of onoethylglycinexybutyrate ( MEGX)

Lidocaine CYP 450 3A447 fluorescence polarization
immunoassay HPLC 15 12
P Child - Pugh
score 3 galactose elimination
(donor) MEGX 50 pg/I8

2.4, Aminopyrine breath test

aminopyrine
aminopyrine 1%
uwonr 2 <
66 £ 13 %
26 £+ 112% 261 14% )

aminopyrine breath test
Turcotte %

2.5 Caffeine clearance

11-2.2

1.7-1.5

12 pCi
aminopyrine
microsomal mass
aminoprine breath test
Child

35

(Xanthines)

(Theophylline)

(Theobromine)



20 - 30

1
} 194
0 Cl”‘
N
HC—N N
1
()/\N o N
C‘Hl
CAFFEINE

(1.3. 7-TRIMETHYLXANTHINE)

(Pharmacokinetic)

30

24

(passive diffusion)

(gastric emptying)
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40- 60 05- 0.7 kg 280

cytochrome P450 system (CYP450I1A2)d)aL
(metabolites) 18 2

95 5

3-1 6l

12-28

cytochrome P450 (enzyme
inhibitor) alcohol@3 cimetidine 664 norfloxacine, disulfiram €6 idrocilamide
estrogen a

cytochrome P450 1

' 1 cytochrome P450 @



5-10

15-20
, &3
(hypersentivity reaction)

40

2-3 67

66

H,- receptor antagonist

26



test

ICG

Antipyrine

ABT

GEC

Caffeine

MEGX

B
50-200 12
12
200-500 35
3-5
1000 10
30-50
Ease of Performance
Patients Analysis Kinetics Interaction
Complex Simple Simple Few
Simple Complex Simple Many
simple Complex Complex Many
Complex Simple Simple None
Simple Simple Simple Many
Simple Simple Complex Many

Quantitative liver function tests

2

Safety

Safe

Safe
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1.3. 7-DAU 13 7-TMU

7-DMU \ / 3-DMU

CAFFEINE '

!

: !
4 X 4 Y
3-M

5 cytochrome P450
18 1 - ethylxanthine

(1-MX) 1 - methyluric acid (1 -mu) 1,37, - trimethyluric acid (TMU)

AAMU 5-acetylamino-6-amino-3-methyluracil

AFMU 5-acetylamino-6-formylamino-3-methyluracil

1,7-DAU 6- amino-5-[N-fomylmethylamion]-3 methyluracil

3,7-DAU 6- amino-5-[N-fomylmethylamion]-1 methyluracil

1,3,7,-DAU 6- amino-5-[N-fomylmethylamion]-1 ,3methyluracil

DMU dimathyluracil acid

PX parxanthine

TP theopthylline

TB theobromine
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capacity limited
aminopyrine breath test,
galactose elimination, indocyanin green

8
oxidation
enzyme mixed function oxidase cytochrome P450
capacity limited@ aminopyrine
44 (volume of distribution)
1
@l
[\ 1

Child Pugh score?

Okuda’s criteria ,
10 . 10



quantitative liver function test
indocyanine green

TOCE

TOCE

1
TOCELZ 4

30
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