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Hepatic Injury Following Irradiation
By

Yoshio Sakamoto, Toshio Kasuga, T'akeo Ohata
Toshikazu Watanabe, Fumiko Nakanishi, Kunihiro Kiyono
Hitoyuki Fujimori, Takeshi Yokoyama
Department of Radiology, Faculty of Medicine, Shinshu University
(Director: Prof. Toshio Kobayashi)

In the telecobalt therapy to malignant diseases of the neighboring organs of the liver, a part of the liver
was often included in the irradiated fields, and hepatic changes were found in these irradiated areas.

‘These hepatic changes were investigated by liver scanning, isotopic liver function tests and liver histo-
pathologic examination and the mechanism of “radiation hepatitis” was discussed, and the results were
as followed:

1. Inthe early period of hepatic irradiation, the function of liver parenchymal cells rised temporarily
or congestion of liver acini around the central veins occurred in the irradiated areas, therefore liver blood
flow increased. 1%Au colloid liver scanning in this period suggested swelling of the liver in the irradiated area.

2. When hepatic irradiation was continued or with the passing of time after completion of the irra-
diation, the liver blood flow decreased and the function of liver parenchymal cells, particularly of Kup-
ffer’s cells fell.

3. Ascirculatory insufficiency of the liver following irradiation became severe, destruction and disap-
pearance of the liver parenchymal cells and hemorrhage of liver! acini began from the central portion of
liver lovules and fibrosis surrounding central veins became remarkable.

4. The reduction of photodensity in the irradiated zrea of the liver occurred in photoscintigram after

irradiation less than 4,000R or one month after beginning of radiation therapy.
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"able 1. Clinical Materials

Diagnosis Number of Cases
Carcinoma of the Esophagus 20
Carcinoma of the Stomach 5
Retroperitoneal Metastasis from

Tumors of the Testis 4
Carcinoma of the Lung 2
Malignant Lymphoma 2

letroperitoneal Metastasis {rom

Sarcoma of the Tonsil 1

Bone Metastasis from Carcinoma
of the Breast
Primary Retroperitoneal Tumor 1
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Table 2. Treatment Factors Used for Irradiation

Case Mo Diagnosis Tumor Dose | Over-all Time Tl;:? rttr: :les nt
(R) (days) (em*)
1; Carcinoma of the Stomach 6,000 30 8x 9
2. Carcinoma of the Stomach 6,000 31 10x 8
3. Carcinoma of the Stomach 5,000 26 Tx11
4, Carcinoma of the Lung 5,842 31 8x 9
b Retroperitoneal Tumor 4,000 27 10x15




22—(122)

B, HHh UK~ — 27 %20 TSRy
—EIC L, 777 2 ORFMICIEEERA S X
SicLic. BHERAZOAE & 5 o FBlkc i+
SRR,

BIL-RB JHER - PRl 5 BI-RB Off~
DIEFCE SR X O FFh: b 0 PRI D2 8 LT,
FEghe & 5 FFHifa o BEErZE b &k .

2) 'PAu-z= m A FIFEBEREE

BIL.RB FHEIR - ShtdE s FE, Wik
BRIV YFU—-v a vTFT 7 2 %Wtk
nd, A-XZ b mr 2 — x® channel % B ( 364
£10KeV) 226 1%Au ( 412+£10KeV) ~BEX
BThb, MAu arsf F (F19Ey PRIFF
ZERTEL)  4004Ci E IR B 5 BLPICIEA L
T, WBEHS LI EREHT L icislT 5 BAu 2 v £ F
JFERS IR A B L. S h b ol s 98Au
- = ,f },\“H:Ff/%ﬁzg (KL312)21322)2T) &ﬁtﬂ L?‘:

ZOMEEL T, hoBRFOHERER -
B, WO L5 IeEEEI2ok.

a) WILEI 2T REIOS LT, WEK
ALTISSrEL EBRE R R R T bIIEYR
fawtc. Thick hiER, HRAZERT X 5Tl
BOLEPORNCcES,

b) = r 4 FEIZOWT : Au = v 4 FE»
250pg iz X 5, AFHEEO LS
REOEVRIICHEZTieok. Shick b iFE
ﬁ$§:%5ct {&‘-g- 19800 = = 1 Fﬁ@%ilsnalm)&i
BrobcE 5.

c) IERHDWT ¢ %Au 2 v 1 FIFER
BB 5B, Xz Auz v 1 Fi%
R CEMT % ¥ CoBR, T/bb ¢ mix-
ing time” ZXFHNRETH 5B &b n,
Eio, &4 R o I‘% 18Ay = " A F'C"l‘i, H%
HERNBE—EDOEER TR 6 ~8 4% TL
Sha®, $EoT, Au = m A FEEE LS5
b8 4 & TN X h FHEMRYEH L.
ZhiIZX D “mixing time” Itz w A FiL
Rk X EEIEETE S,

d) JTERGIE 2 o T : BT ekt S
WAu = m A FFERBRIER, Frvers

HAREZREREEEE H30%8 #1115

A THREHTIC B 5 1%Au 2 = A FIEFE O H
DD X5l BMiETE L. Thll
OWETIE, FEAMENHAL, Au 21
RO capacity »HAT 50T, FFEREREH
REEET DTS HBENLTHS.

e) R IHEDOFHIT-WT HHOw k5 L
BI-RB L Au = e 4 FoREHRERSCEEL
T, 1 8thEnt ®Au-channel ( 4124:-20KeV)
& -channel ( 364+£20KeV) & CEEI 5
Eit 0.130TH2lc L5, FHx 1, energy spece
trum 25 0.125D(ER 7. KEBRICR\TE
L Uic B & "SAu ofchtae 330/ 400T
550D, TOHBERILIYWEATERS. o
T, Au == A FRHERUR S BT B #0410
sl BI-RB pi5E4 i PRl X huic 2{RGEL T
b, ¥I-RB Ol fHHEOZ LN AU = = 1 VHF
SRR s JIE TR L3 UTTHhs. &
tz, Fauvert™z 1 % &, FFfifigic X % parenchy-
mal clearance & TRz k%5 mesenchymal
clearance |14 clearance ¥E 6O EIEH %
A E D, $EoC, BIRB A %Ay o e
1 FIFEBGRC s LT EslcE s eEx
bilb.

3) IR I{EREE

Au = v A FIFERER D, BEHT & IER
SR LB 2 EFEH RO (BIF®Au 2 r
A ¥ max. count [ 20g3) wHHL, "I-RBjF
$EEL - PRI S B, FREHE L IEMEHT Lkt
BEREHEEEo ) (LT ¥I-RE max. count j;
EWET) R L. JEREHTCoOR I iBHERE
WZEEA e &1 B E1BAus v £ | max. count
i [®I-RB max. count [t (LITFAFR I{BHIL &
FE3) kb, Hihc X s FFEME & FdiiE &
CR IEIREREOT b T 52 L Tces.
COBGE, YVFL—Y g VEF 7 RTINS
W, FFoR—EAE R Ciiik g cilE L
CEIiES.

4) FFv v 5 A

PAuz v A FEERFER (®Au 2= | 400
pCi R X %) Hifghk, —ED AFr=v



FAFn464F 2 A25A

ST, ~AFFo b, 25—, 75 FOJF>
VFIS S ARFARICEE L. A5 vF TS
AR TIE, BER RS R H e F Ut
Fokickh, BHEHO AU 2 v 4 FHEEOE
fLixtanZifbd: LD BRIz,

BShz L YT vo 7 7 aicHbh i Ao
%, Kurohara!™ o ft>TC 4 BRI/ L 7.
Tihebb, RADEDH LRG0 0, KB
PENTRBERR 0% 1, HonkRIBTH
IRERIIELIR Au = v 4 FOERSZR DR
0% I, FehRBExRTdoFNELL
7o,

5) JREERLAREAAYBIR

Bihc X viFv v 5277 s Tl BN
WRBER LI 3 #if s X O BERiC oW T,
B MR AT R L e

B . BhipFEE

BR% v 2 —AfEe X b FRErL T, BF
AT va st (S SD75cem, BEHEFS x 7
em) T#% 4 1,000R, 2,000R, 3,000R, 4,000
R (5 emoEETaD # 1 EhcBE Uiz, FFASE
EESeno T R oy 2 CHEE L.

BEIRGI &L M U ki X b, I-RB JHER KR
L OBEIERAE, "PAu = e o FIFERRIE,
FR TERELAES Oy v+ 7 7 2 it %17
oot MEDEL § v & — ABENT X od.

3. HIRER

A. JBHhC X D R I FFERERE R D8

1) R

e B 2 32 7 fig ] (Tablel) iwks\ T,
JFRBAER Lz 31T 2 1BAu = » 1 FIFERER Y,
MBETBAA D SRR AN PIE L #s R % Fig. 1 B X
O'Fig. 2R LTz, FFRICiRt LicFy v 735
A0 1% Fig. 3wz,

BT 81T % PAu = » A FRFERERIL, B
HBRIAH20~30 HEE ¥ i s b, *
DOFHADIF > v 5 7' 5 ac i\ TR BEHR A O FF
&K & LB B8 500 bivic (Fig. 3B) . FASTEH
11 % ASE» GEFRIBYoBAE L Y, Fv
VFI T AT BT RIEE L LT HbhAD

23—(123)

8 £

N
I\N
) %

/

/

-
o

10 20 30 &0 50 &0 70 80 0
Daye After Crset of Irredistion Trestment
Fig. 1. Changes of the hepatic uptake rate con-
stant (K1) of "Au colloid in the irradi-
ated areas of the liver following onset of
irradiation treatment.
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Fig. 2. Changes of the hepatic uptake rate con-
stant (K1) of '*Au colloid in the nonirra-
diated areas of the liver following onset
of irradiation treatment.
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Fig. 3 Serial **Au colloid liver photoscintigrams. Case 2. Hepatic irradiation for carcinoma of

the stomach.

A. Liver scintigram at the start of irradiation. [ : irradiated area.

B. Liver scintigram 23 days after onset of partial irradiation of the liver. Note the in-
crease of photodensity in the irradiated area of the left lobe.

C. Liver scintigram 35 days after onset of irradiation.

D. Liver scintigram 42 days after onset of irradiation. Note the loss ot photodensity in
the irradiated area of the left lobe.
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A. and B. Sections of the irradiated liver 6 months after completion of irradiation
(6,000R). H.E. stain. A: x40, B: x100.

C. and D. Sections of the irradiated liver 5.5 months after completion of irradiation
(7, 000R). H.E. stain. C: x40, D: x1000.

E. and F. Sections of the irradiated liver 5 months after completion of irradiation
(6, 000R). Mallory’s stain. E: x40, F: x100.
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