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B85\ T % 7- helical CT
TEFOEEREREEI-ZE L THRAETIE WL

h, 2 DFH IR BI » OREGHGTES >,
ULir Lah o FUIRB S BIFER 2 &0, EFEREE
BEhEHBONTVLONERTHS. bhbitdbk
ORI U, 1979 IEREB R - 107 2 /T
LT&7%, Ll oBIFERENL L, FOBRTFE
FHFW L U THETEOAANRNY P —3—0 5 ORIRE
FHENERR L % 198THELIIET L, Z0EIMEL2MEL
T&EY,

KIGRONERZWIINEE, X2 )~ ke
LTOBEFERETE %K L, computed tomogra-

phy (BAF, CT) THEHE, %o imEE# (angiogra-

phy ; LUF, angio) TOMITEIRERRE TR I N Tz,
L75>Ltm>6f;ﬁ€@ CT TIHRERENEL, EEL
YINFZRAMNBOMT, BUMNEEERREL T

 <19964£10 9 HZE>HIBEERE 91 —K
T359 ATRMIAR3—2 BFEERIRERE 1 4R

7255, 3ibb D helical CT I & D £fF481 HD
MR i TR TR L 2 D, BRT — & — O
BRIF LRI ER, FRM/IMNEEREEENHE EL
729, B 5 RIMEEE T W helical CT {74 28
{R#2#1#: (computed tomography during angiogra-
phy . LU, angio CT) OffNEERHICBI 260
HoRG S N, ZhicBFEREE T B & UPIikE
BT helical CT #HfT ¢ 2 E{&2HE (computed
tomography during hepatic arteriography ; AT,
CTHA., computed tomography during arterioporto-
graphy ; LI, CTAP) 38 Tw39, bhbih
EZRIBREDMETE L I RASHE T CBERRE S
WL CT THWIZ S EMERES B & Wi gE
RS % 5 » 2 EFLISME angio CT OFIGE L
19924F LARERERBI (- AT L T & 7z,

Z Z T4, angio CT OKIGEITEB2MEDTE
fii &, angio CT #, FFVIEk % 1T L IR AORT BB 1k
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PHEAT L TTFRALEZ SN0 ERET L.
SR &k

19794 6 A4 £ 19944E12 8 % T BHEERIA AL
1S BHCRIBEFER IS U, IR 2 5217 L 72756
Xt e U7z, %9 angio CT U0 % fEfT L 7227
FORYIERAEA EOFERE % b £ 12, angio CT OfF
ERBWEE L AATEETERE, CT kY okERs
L UM R E & HERE 2 L 7z,

Angio CT i3 & X2 L 72 coaxial baloon cath-
eter WL FENE, 2KOI T —TNVE1IARELE
TBREIEEINR, 1 ANIZHBERD 2 WIXEREEIRCEET
BHEOELShERHOTHITL:, #7—T7VHE
HiCFFEIROETT & ME & TRERL, Z45 2 Ak
DFRE H 7 — 7T VEBERAEIE LIP.

CTAP # CTHA i & 372> THEfT L 72, EEHII
Topamidol (Iopamiron 300, Schering, Tokyo) %{#
BU7. £EAEKTI50~160mg/ml IZFHRL, ZD
120~160ml %#2.5~3.5ml/#BTHEA L 7:, EARER

20~30 CTIRE BB L. CTHA TRERRICHIRL

7o EEAN00~120m] #1.5~3.0ml/BHTHEAL, FA
BAEAEZ10~15F TR 2 FE L 7z, CT i1 Somatome
Plus S(Siemens, Erlangen, Germany) % Fu> helical
CT & L7, WEMHDEWICLZRELEZIT S0
CTAP,CTHA ¥ »5mm MR T, BE—DOMROF T
152 - AP

KEBEEZ O angio CTRIZACHRE L2 LD
12, CTAP i B} 5 /&Ri8, CTHA 2B 5 0GB T3
B TH2), ZOFEBTHELEL b L HETOM
LA N Rl e RO A Wiy = 2 L E W 2 1) E ARy

WHECREL72Y, L BAE CRABEFER L
EEE I REWREL D 256, FFUBRERELTW
%,

FFEERE DA W I I UIBREEAR 2 fiTR o CT & [F—
FEZSmm ER TR L, BEEERAE S REEL, A%
FHFRBZ oz DE LT,

D XU % 5eT U 7o 7561 2 FFUkk 0 A 0 FE (DA
T, HX 829, AU T DA AR Y F—rv—
ROHERAOFEEREEH L8 (BUF, HX+
AP Ef) 1961+, angio CT ZMifTL 721, FFUIRRICHE
REFSEFE 2R LB (LT, angio CT &) 27
FrizbiFiz.

FHIFNCIZ19794E 0 & 19864 & Tk HX B, 19874
P 51991FE F Tk HXH+HAP #, 199280 519944 %
Tid angio CT # & \» 5 historical study TH 5%, L7z

HE=E 30% 15

#3o T angio CT #ifTL, FYIEREMKAIEIES
FEL0EESHOBRRIEEEh THiy, 2L
&R TIE O variation, § 7% b b AFEIRSS LG
BEER D & R U720, AFERSZE B EIIRD 53
BLTwaEE1E, angio CT 25N ) ¥—on—8F
BN T HX B, bl FEBENER
S, YRR E Y - "B I NG5S HX+AP
Brikol,

HX #, HX+AP %, angio CT B THEEALL L
BT E RN, BT ZHERiE, BN LES
7o e RHETRR, SFMRE HRET L7, BER
HAZ19954E12H &£ U7z 72 8, angio CT HORAR
LN 4 E LD, 4FRTOlEE LT,

HrEhAR, EFihiE 3 Kaplan-Meier 3 CTRE L 72,
BRI EG L CEESER SN b L LT, &
FF o RREF R 1 R3E & & I BRIFLASA OERAL
HEL, BEHABUANCET LISGERTEY0, &
FBER LB E*HEAELY ELTRRA L, £8F
BHEMBIMWREIXITHEID, LA SLOFMICHER
BAHSNIHEERHEDY L UTERBLL,

R B HF B R R AR 8 L 72 & 5 ic5-Fu,
adriamycin, mitomycin ® 3 ZE 2R HIWCEHT 3
FAM #&ik & L 729,

AR EHZ 3 BRI Kruskal-Wallis fRE % 1T
vy, % EIBAE 12 Dunnet #%, % 7 Kaplan-Meier #
DME X Log-rank test W, p<0.062FEEZH D
EHFE LT,

w R
I. Angio CT OKGEHEEZEEE

Angio CT #FFUIRR £ 1T L 72275 O RESIEMF TS
EFIT, MBEMCSEOERENHERS Wz, WEl
DOBEWMHE, CT & angio CT L OMHR %L g+
3E, TNEN66%, T4%, 94% T angio CT #5&zd
ol BEEHNOMERLRE TS Llom 282
DEREHLIIEEE R, CT, angio CT & »EEICRIFT
Hotz, LHLEHS1lem BT OLREOEBEORT
RIGBEWRES. 3%, CT25% L THT, ZhiZH~
angio CT 1275% Tlem LU F O#BRRE B DR HERHFFIC
BT, —7, angio CT LTS EkA & Hh L
THLLIcm 282 2EBREOBRHFRICIEZR A5
Nipofz, L LS 1em DUT T8 S ER
EOBMEZEIZS0%T, angio CTXOARNRTHo7
(Table 1),

& 5l < angio CT LM @EFHBREOHM/ NG
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Table 1 Detection ratios of each image for metastases from colorectal
carcinoma in terms of tumor size

41(41)

Tumor size | Echo | CT | Angio CT ous
=1.0cm | 1/12(8.3%) | 3/12(25%) 9/12(75%) 6/12(50%)
1.0cm< =1.5cm | 7/7 (100%) 6/7 (85.7%) 7/7 (100%) 7/7 (100%)
1.5cm< 25/31(80.6%) | 28/31(90.3%) | 31/31(100%) 31/31(100%)
Sum | 33/50(66%) | 37/50(74%) 47/50(94%) | 44/50(88%)

OUS : operative ultrasonography

Detection rates were calculated by 50 metastases in 27 cases

Table 2 Detection ratios for meastases from color-
ectal carcinoma by angio CT and operative
ultrasonography

Angio CT ous Tumor size{cm)

Number

. I T

Positive — Positive 0.5 0.8, 1.0, 2.0, 2.1
Positive — Negativi | 0.6, 0.6, 0.7, 0.7
Negative— Positive I 0.8

Negative— Negative| 0.4, 0.5

BARHRE & L L T A7z, AT OBEERE, CT °K
Hand, angio CT THILRKEEBSRE IO
2B 6 B9 AT, 2D > 5 3B 4 fHIZKE S0.6cm,
0.7cm THHPBEERE CREASETH o 72, —7,

angio CT TR Z ¥, WPEFERETCHRINZ L
T:DiEKEX0.8cm, 1fEDAHTH-7:, angio CT,
MEEEFERE L bR ST, HBIEERTO AL
WaNIzDIZ 21/, 0.4cm, 0.5cm DKREXITH-o7z
(Table 2),

II. Yk FHHK

1. #HOERRAF

I L EMNEL L, THERIE HX+AP BEE
WIEANZH 2 b DDFEELRERAoNEL o7, FY
BREEEE ISEMTERAS NN o, FHER
fE#S angio CT B#ETEWHE TH 50, EELER
Hohghots, ThEBYE, ZRCbITS L HXEF
TlEIhZN17TH, 1261, HX+AP BETix1261, 741,

Table 3 Characteristics of the series

Characteristics HX (n=29)
Age 61.8110.5
Sex(male : female) 20:9
Maximal tumor size 41232 .44
Number 1.78+1.31
(range) (1-6)
Solitary/Multiple 17/12
Primary site

C-AC 4
TC 1
DC 0
S 8
Rs 4
Ra-b 12
Chronologic order
Synchronous 18
Metachronous 11
Operative method
Hr2< 14
Hrl 0
<HrS | 15

HX+AP(n=19) Angio CT (n=27)
55.2+11.3

61.9+10.1
13:6 22515
3.53+2.02 3.99+2.79
1.62:£0.87 2.0411.63
(1-3) (1-7)
12/7 13/14
4 6
0 0
3 0
6 11
0
6
9 10
10 17
6 17
4
9

Operative method was expressed according to the general rules for the clinical and
pathological study of primary liver cancer'®
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Table 4 Recurrence site and recurrence rate

No. | No. of recurrence

Hx 29 28

Hx+ AP 19 13
angio CT 27 15

Recurrence rate was calculated from recurrence number of each site to all over

recurrence number

Fhiztb~angio CT BETI31361, U4HITH -7, #i
2HEEFT B BE2M, ZRIIIT angio CT ##
WCHARB EHEEDIE) BSWVEETH 508, FERE
Tiddrof:, HEBHEKBH TOKE T angio
CT &, HX £, HX+AP B b B ERe M &
DbLBWERTH DD, BELETIE b7, Fil
MRz 3 EEMICE Lo % (Table 3),

2. BRI HREE

BRESEJIFEDNCAE ST, F—EFIT 2 »Fr
UEoBHLH»5h, BESUCCEL TEIEENSS
w3, HX #2900 T BT ERL7, FiEs 7, BT
HDHHIEY) o HIEFKI0, HX+AP BT E T
11, 6, 3 TH-iz, —H, angio CT #R27THI T %
nzEne6, 8, 5Th-oi. FHOBFRHIIHT 55
FEREE»EN T 2 &, HX#60.7% (17/28),
HX+AP ££84.6% (11/13), angio CT #£40% (6/15)
T, SEMIAEEZERLZVLL OO angio CT EHH
FFERID L WEAR A 5 7z (Kruskal-Wallis p=
0.055) (Table 4).

3. B RTEEFEMmR

HX BE200 Tt 1 £46.5%, 3ET7.3%TH -7z,
HX+AP B19% Tix 1 431.6%, 3 457.2%, 44
67.9% T, HX BECHA~ERICET O REEHEDH
L3H S NI (p<0.05). —7, angio CT F27HITIX
14/14.1%, 338%, 4%38% & HX B, HX+AP
BB RECBROREEREOBI B A S
(p<0.02) (Fig. 1.

4, 2RATEFRFEHR

HX BT 1851.7%, 35F96.3% ThH -7, HX+
APBETIZ 1431.7%, 34ET7.5%, 4 FET77.5%TH-
7-. —7, angio CT BETI: 1 428%, 34E71.4%, 4
F71.4%TH -7, HX Fclb_X HX +AP £, angio
CTEDIZ> BREFEHEREOF I BH Tz (p<
0.03), HX+AP, angio CTE#MicixEiZ Ao h %
ot (Fig. 2),

Recuurence site (Recurrence rate)

Local

Lung or lymph Liver
725%) | 10035.7%) | 17(60.7%)
6(46.1%) 3(23.1%) 11(84.6%)
8(53.3%) 5(33.3%) 6(40%)

Fig. 1 Cumulative recurrence curves in the rem-
nant liver after hepatic resection

angio CT group vs HX+ Ap group and HX group

p<0.02, HX+AP group vs HX group p<0.05

% recurrence
1 angio

1 2 3 4 5 6 7 8
year

Fig. 2 Cumulative recurrence curves after hepatic
resection

angio CT group and HX+AP group vs HX group

p<0.03
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5. AEERE

HX EETIX 1 E£79.3%, 3 435.1%, 4 F4.4%,
HX+APBTIE 1594.7%, 3F49%, 4F24.5%T
HbHDWxL, angio CTETIX 1 496.0%, 3 4F
67.3%, 4467 3% CHEBCEBERENREFCThH-
7z (p<0.02) (Fig. 3).

6. angio helical CT THI: CEBESER I



19974 1 H

Fig. 3 Survival curves
angio CT group vs HX group and HX + AP group
p<0.02

% survival

Fig. 4 Cumulative recurrence curves of cases
whose new lesions were detected by angio CT
Coincidence group signifies detection numbers of
conventional imagings including ultrasonography
and CT for metastases are equal to those of angio

CT

Not coincidence group signifies small metastases
are detected by angio CT, but not dected by conven-
tional imagings.

W recurTence

not coincidence group(n=6)

coincidence group (n=20)

EFR O T

Angio helical CT TH 2 WCEBEBHER S NIE
Blix276irh 6§, S EHRSE O —B L IR IX276) 5
200, HEREANC O ARG CEBESR R A LI ER
X227 1 B¢ dH > 72. Angio helical CT TH7- 128z
BEMFEA I 64, SEHEZHI—IL 12200
DORBENERE2AL L, HIHEOIZIVERCEER
FRENEML -z (p<0.04) (Fig. 4).

z B

KB OFER I L T3 BEn 2 fYiksz oF
BERIFICT 20, HEEBYTIRZLERIBEHR*E®
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RGBSR AUOTS, MR OBEEL &
WHFDOTHEHRET 5 L2 & 9. Hughes'? 5 D%
BREF T KBTI R OFF TN H A
BbYHVL, JOERIEHFELS B E LT, EREE

LR TWT ST TCIRENE, b2 wikRIAIECRE
BLzHWE I RMNNEROFEENERI AT
323, 2D EESEZbUbh b KEBEFER
LTI 2 56173 % & & b, RAESR
FEEO 7= O HFYIRE 2 B0 & BRI BIERE %
BHRL T &, ZOUBREOMKRIFFEIERE I £
DHE» CTFREEZASRIZY, L LR SRR
BT H 5 RS M NER RN 2 DR E ORE THY)
KA B 2 BERRE, CT g, IEEFREL Y
DEBEGZE 2 o P hEEERE TR S A
¥, FYRRZ L EB IO TRRVS L v BRs
HWIZTFEEL T,

TREFAIZINMIMNEES R SwORE3 F
THTET O EGR % & T filEs, BEEERE THRET
BETH 2 5 o, BT 5100k, KEGEERRE CHaeE £
ST REE T B - 124~16mm O BUINRE 37

EERETCHRETERZ LS, THETHRED
EREREREL To 5. 3 hb bIETHEREE ORR
EMPEBEERETHREL Tl btk b, bivb
YRR EREOE A 2TE L Tiiv 3
HODW, FHHOR S NI REREN I BUINEE &
CERLSBETAILEAEHTHD, METHEHERZHRE
DEENE N, AFEGZHOESREL L, &
DNHLITERSBAFBEECT (NV AN A1 TV
CT#E) kb CTHERIZEALIZEE 2 bh
ZDOREENHELEL T3,

—7%, CTEHLEDIY X M EHECT S
MEEE T O angio CT »EH & OWE LA S
ASN TV, ZD2H% D I A7 angio helical
CT 2B nidv % & CHEENTH - /Mgy
BHENBEEEN L B D, bhbhid19924 LIRS
PR W RBAIZ B U T &z, SRIOME > S1iF
A MR, CT & EOEERICHE < angio CT
BEREAEENRIFT, Db lom L FOEEE
T A ERE P o7, T Dlem AT OERET
angio CT THHEIh Twihns b, MHEETERE
THREShZ R o REBRES4EBFEEL I LR
PRSI ERAEORA R RB T 2R cE»k ok
vy, 4], angio CT TR S Lkedn - IeEREO K &
X1X0.4cm, 0.5cm, 0.8cm TH-o7lh, £ 517D
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angio CT Titbmm % Z 2 28 134 L AT RE & 3§
HLTW2, LarLadslid»ssaiid angio CT %
O TP S RRE 2 00 L T b 5mm O iz
RHHRF I E0 e &7, FFYIBREGOHEBIEESNE &
Ezohd,

2D & 51z angio CT 12 & b FABUNERR B 7] K&
FNCZW LI U 2 HEfT L, S S THEDIAS
KUY = =05 ORIRMIFEIFERE 2 HA LD
FRATEFEMERE 1240% TIYIBR D 4. D60.7%, H 53
FIRBIBT IR L & 1 L 7 B84 6% 2 b ~iTd] &
nTwiz, RGO S & ORITFEREE BFER
Bl/=BRE) BEWSNTEE-THEFAD L,
606 RIS KERST TH 51919, ZHITEENB L40%D
BB L0 LS,

BRI O REEFE D angio CT BIZFFYID 2 DEE,
%o IR ENE 20 L - B bREECED
LT, LeLEBSZDIErOBHRLED T BR
HREEERAL TH D LFVRO LD AP
OO, RRANTEERELFHL LB CERAS
Nhhote, —7, BRERRIERIFOREEREY
L7z anglo CT #BPR D BIFTH -7,

ZOZ ki angio CT H T UVIRBORIFERIZ
B TEZH0D, BROI EEHSZFDIELOEN
OBRFRFHHTE WD, EEELS 45 LBRTFER
BEFFRICRELIBEELTVE I EERBL T
3., BHSOLARCBEABROBE CTFRIEERR
ENHOND I ERREL TS,

7272 L, AHF5E I retrospective %854 T, angio CT
THRE % U UIBRER R I8 % 51T L 2 s o 7o BE
DB niew, MREFEEERMZ 2 2 LOBEHKICHEY
SIEEITSHROBRFREL Lz, bl tbd
YRR ENE2HET 2 2 L TFRE LS
ZoNTWBEILes, KBERFERESICNL
angio CT TEHBEZH ZIEREC L L THYIR 2
TL, 35 IVBREMRMTEEEE2HAT S 2
LBrzol BN LD LHEEENS,

RZIZ4E anglo CT TH - K MAEBENFKER &
iz 6 FEGITIH MO E RN L SRR —E L 72
205ERY (H, 154, H, 5#1) iCHRERBITHEREER S
W EDRERE LTS, 206 EFDONRE A
5 &, fERERD H, 4 #i angio CT TiZ H, 2,
H, 2 #, f¢kEHD H, 2 /it angio CT Tit H, 2
BITRTE, EfoMmTERE~N H, 246, H, 24,
Hy; 2812 7% 0 HEERF L D HERD % ot 2

Higstsst 30% 15

EBRTFRIARO—HALEZ OGNS, BaEOHYIREED
VIBREEAR 25T L 7RG T hid, BEoMk,
IR7e & DBUNERRE?Y, 72 & I IRE 4 D5mm BT O
NEROFEDSTEREN T L3, ZhoBBIFER
WBS LT WA R[EEMDS H 243, angio CT THUNEE
BELHH & 1B ER Tk 2 OREDERZ M DR
FTH 55mm FEROBNEBLEFCBTELTn3
AIREEIE D 2, 7220 X 3 RHUVNEREO T
BRIIVWELTHEETHD, SEbokid7 Fa—
FITL D20, BENEENS.
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Significance of Diagnosis of Liver Metastases from Colorectal Cancer by
Angio Helical CT and Intermittent Hepatic Arterial Infusion
Chemotherapy after Hepatic Resection in
Terms of Prognosis

Kazuo Hatsuse, Hideki Aoki, Michinori Murayama, Yuu Shigemasa,
Yasuhiro Oobuchi, Nozomi Idota, Hideki Ueno, Minoru Kakihara,
Hidetaka Mochizuki and Shoetsu Tamakuma
First Department of Surgery, National Defense Medical College

Seventy five cases had undergone hepatic resection for liver metastases from colorectal cancer from
1979 to 1994. Computed tomography during hepatic angiography (angio CT) was tried in 27 cases. At first,
we compared detection ratios of angio CT for liver metastase to those of ultrasonography, conventinal
CT, and operative ultrasonography on these 27 cases. Next, the prognosis of seventy five cases was
examined. They were divided into three groups: the HX group 29 cases with only hepatic resection: the
HX + AP group of 19 cases with intermittent hepatic arterial infusion chemotherapy after hepatic
resection: the angio CT group of 27 cases selected for hepatic resection by angio CT, followed by the same
infusion chemotherapy as that given to the HX + AP group. Fifty metastases were diagnosed histopath-
ologically in twenty seven cases that underwent hepatic resection after angio CT. Detection ratios for
small metastases 1.0 cm or smaller in diameter were 8.3% with ultrasonography, 259 with CT, 75% with
angio CT, and 50% with operative ultrasonography. Detection ratios of angio CT were superior to those
of utrasonography and CT. Recurrence rates of the remnant liver were significantly low and survival
rates were significantly superior in the angio CT group compared to the other two groups (p<0.02). The
prognosis with and without intermittent hepatic arterial infusion chemotherapy after hepatic resection
were significantly different (p<0.03). The above data suggest that improvement of detection ratios for
liver metastases by angio CT, and probably concomitant intermittent hepatic infusion chemotherapy
contribute to decreased remnant liver recurrence and an increased survival rate.
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