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Radiation tolerance of the partially irradiated liver was studied in eight patients with primary
hepatoma treated by a multimodal approach. Seven patients were treated by transarterial emboliza-
tion therapy (TAE) with Lipiodol-MMC, and two patients were treated by operation, combined with
radiotherapy. Six patients had liver cirrhosis and the other one had renal dysfunction.

Respiration-gated irradiation was employed to reduce a treatment volume for seven patients.
Radiation portals were carefully tailored using the embolized Lipiodol or a metal clip inserted into the
tumor as references. Two or three portals were used for each patient. The treatment volume ranged
from 64 to 1400 cm?®. The target dose ranged from 50.4 Gy to 81.0 Gy, from 73.5 to 108.6 in TDF.

Liver function tests (GOT, GPT, LDH, ALP, ChE and total Bilirubin) were examined for 30 weeks
after initiation of irradiation. Three patients showed abnormal value in more than 5 tests. Of these
three patients, the hepatic hilum was included in the treatment volume in two, and the tumor
progressed during the observation period in two. Leukopenia and thrombopenia were observed, but
these values were not below 2000 and 40000/mm?, respectively, although the thrombocyte count before
irradiation was below 100000/mm? in 7 patients. AFP titers decreased after the treatment in six out of
seven patients with abnormally elevated pretreatment titer. The survival period after staring
irradiation was 6.5 to 25 months. *“The volume dose” did not correlate well with the degree of the liver
function aggravation.

In conclusion, a tolerance dose of a partially irradiated liver is considered to be high when the
multimodal treatment of hepatoma is employed even in the patients with liver cirrhosis. Further
clinical studies are indispensable to determine the tolerance dose.
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Table 1 Clinical data in 8 patients receiving partial liver irradiation

Combined Treatment

p ’ Si
Case Age Sex Overation TAE(Total dose of MMC)  Tumor Size
Before RT After RT

1 63 M =i 2%, (22mg) 3%, (29mg)* 8x8.5
2 60 M +8 (16 mg)® 2x, (30 mg)* 5x4

<) 5 M — 1%, (10 mg) 1%, 9mg) 3x2.5
4 55 M +° 1%, (12 mg)* - Microscopic
5 535 M = 1x, (10 mg) 1%, ( 4 mg)f 3¢ —6g
6 51 M - 1x, (10 mg) 1%, (10 mg)* 5%5

7 67 M - 1%, ( 6mg) 2%, (17 mg)* 3.8x4.5
8 61 M - = S 2.2%2.4

a: Enucleation of one of the three tumors b: Microscopic residual tumor ¢: Local
recurrence 2 years after the past operation
canula e: TAE before the operation f: TAE in parallel with RT *: TAE for a
newly appearing tumor (s) or local recurrence

FH 24 2 A25H
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Fig. 1 An echogram of the liver of the patient No.
8. A piece of metal clip was inserted into the
tumor.

Fig. 2 A simulator radiogram of the lateral portal
of the patient No.6.

ET B, 2) AN E W Treatment volume %
RET 5, 3) IS D IEBHEN 7 RAIK
EL{T3, DIATH-T,

Target volume OFHEIZ X CT K == —%
A\, Lipiodol %\ \i3= = —# 4 F FICmEn
CRIA LGB 2B L L (Fig. ). BHE
DREBILY I ab—Fexy 7 ABBWR T THL,
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Fig. 3 CT taken at the quiet expiration end phase
for verification in the patient No.2.
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Table 2 Treatment volume, TDF, volume dose and outcome

Treatment Volume Dose " "
Patient Portals o Gy/Fx/Days TDF VO]D"'E.]? 33335‘ (EZ,';E}?SE@
1 AP 1400 50.4/28/ 68 73.5 102900 D( 97)
2 AL 288 (138 32.0/16/ 22 52.1)
#A L 150 50.0/25/ 37 80.6 19250 ACLID)
3 Aob, Pob 384 (184  50.4/28/ 43 76.3)
# Aob, Pob 200 59.4/33/ 50 90.2 32079 D( 64)
4 AL 64 59.4/33/ 49 90.5 5792 D( 40)
5 AP L (125  70.2/39/ 93 100.1)
« AP 864 (307  46.8/26/ 49 68.4)
AP 432 61.2/34/ 61 90.2 72478 D( 28)
6 P, L 216 70.2/39/ 56 107.6 23242 AC3D
7 AP L 80 70.2/39/ 53 108.6 688 AC 40)
8 AP L 125 50.4/28/ 47 75.2
#A, P, L 125 81.0/45/183 108.5 13563 U( 43

A: Anterior, P: Posterior, L: Lateral, Aob: Anterior oblique, Pob : Posterior oblique, ¥ | Shrinking
field technique *: Enlargement of the treatment volume, # : Another 30.6 Gy was given after recurrence.
The values in the parentheses indicate those before the treatment volume was changed.

@  Survival time after starting RT D: Dead of tumor, A : Alive with tumor, U : Unknown

KB 2 RD I,
# B

1. FFHRE (Table 2)

A, B E 7oA A SR A IR A 2
B, ERX_FIREH3GI, BEX=PIRHIFITH - 1.
FRATEF (3% /)> 4 Xdem?, K10 X 10cm2TH - 7.
3HGER 2, 3, 5)TiXShrinking field ¥:% 8
Wic, LosLEo 3 bEEF 5 TR LBl
RS —RHEA L, ¥ 2HUEMS, 5)
TIXHFFIEE A Treatment volume 124 % hu7z,

MRAR M 13.50.0~81.0Gy T, TDF{&(%73.5~
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field & % M\ 7o FE 9 T 13 % Treatment volume
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fe,
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Table 3 Patients who showed aggravation in
the liver functions within 30 weeks after
starting the radiotherapy

Liver Function Test Patient No.

GOT 2150 3, 4, 5

GPT =100 3 5 6 7
LDH 2500 3 4, 5 6
ALP =230 2, 3 4, 6
ChE =100 23 4 5
Tot. Bil. =2.0 3, 4, 5 6

I3 —E OE[FE Al s 2y - 7243, #8 Bilirubin
EL A2, 0mg/dl Z#l z T\ 7 4 61 FEMI 3,
4, 5, 6)TiXBilirubin, LDH %5k H 3 5
nBEH BRI,

FESHBARGHR 30,8 £ COREMEIBAFTL D b
BALLfERI% Table 3R Lic, 5B L B
LU TREBIE 381 GERI 3, 4, 5) THotoal,
COSL2HNEE HHE ot 0T
5 e fl‘:..

BHHREZLT0,000TDFscmlh Lo & o GEHF
L, 5) LXhREOD ECHFTHREMBOHRS
EDBIREY B b, Lh S OBBEMIIE S ATk
Teh oz,
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Fig. 4 Changes in the labolatory data of the liver function tests. A . GOT,
B GPT, C: ALP, D . ChE, E : LDH, F : Total Bilirubin. A shaded
zone in each graph shows a normal range.
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Fig. 5 Changes of peripheral white blood cell (A) and platelet (B) counts.

FHRIZOWTIE, 8HIdh 5 FIATET L 2 Flaik
FHTH 50, BHENFELEIEI -k
bR THFIG GEFAS) T, 6FlTRE
DEOBEBFIRIEE ORIA, 185 EFHHFF P57 3
HH5LEBEEOMBEAHR I, THOR
BEIEE D S D AEFRIRI26.5~250 BCH - 1. 4B
D16 GEFS) (MFEIFIEHE A GEE100
RUBHERRHETH - 1,

TR 24 2 4250

(51)

% =

BF o Jif 5t 48 B2 1% Radiation Hepatitis & #r &
h, BEERANCIIBHEHETH 2 ~ 6 8 THET B
BREREE, FE, K HFEXRE2EMETS
L L EEBHRETY, WE¥HNICIX Veno-
occlusive disease TS BTV 599, 4:fF
BEHN R 175 FF O B Rt 21230~ 35Gy & SH{f
ShTHHI, ZOBECRKRETILEN OB



152
ng/d] AFP /f """ +
L —2_ Ppt. No.
0’ — unds‘: RT
&~ TAE
=~ Ope.

(20)F 4
10I——I-. = - L a . . n i r
-15 -0 0 0 20 30 40
C>RT weeks
Fig. 6 Changes of AFP. The patient No.2 who

showed no abnormal elevation in excluded. A
shaded zone shows a normal range.
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