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ETENARGEREZIT, ABROFHcL 249
BRERIC DWW T+ L MEBEABRFIREI»TDH
N7:60ER], 6THRERNRL L2, Zodig,
SREEITERELR, 2WBEITERELH,
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Figure 1. Chemical structure of Brilliant
Blue®8,
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Willheim ¢ Ivy? 12 Z DB FICRBEBELF LW
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B, BZic#EL 2EGBEBRNBENKE

Table 7 D RALE ZIC eV, BBIEA 120 ml
hic&FENnsBBE%25 50, 100, 200, 400,
800mg ¢ EL 3 THILBZML 721%, BB
DDBENZ DN TA% L L 5 BInIFRES %
MHEELT, AMSKIC L 28E L5tk % Table
5N%1 ~4HEEZEKEL L TREL 2,

KASTEERIC DT, BB 100mgfli AR (54
JWZ) & BB 200mg B (139%%) & % Table
50E1BLUESRE #&# L L THERS
L7,
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BB )T wkiBRIZEREET 5, HE
#mcpH1 2w T BBKi&E#® (LT BB#)
RRBEEETEY, i, 0.06% BB ®ick W
T, BEZHCTKEASA VBEFZEBHICE
H&45 -, 10mEq/IUTCIER GBIIFR
TH 315, 30mEq/l TR0k % HUHD, 40
mEq/1 TH#&kE &% N, 70mEq/1LA LT3 5
Wit s 217 (Figure 6), T DM EH»NHRE
BETBWTLHEDLNLE L I ERIT
5 HEYT, Table 7HRiRERICBITLZE1IE
H o Butropium bromide {5} %+ 48 BB &
200mg % F V- U38EER] 2 xR & L TERENRE
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D, TOBRERBRFCL>TERLL W,

E. AiBEBRORY L fTMEE

KREB D, Table6 (2R L 724N HILE HE
(BBIRAR) 2 FAMT 2. T4 bb, BiitaNl1.0%
BBREFKIOMLIC ZEIZEAK100ml 202, 64
dimethylpolysiloxane (722> Fu ., 70 )
10ml, EE&1.2g, £ L THHKBTT VI OxLLE
IoEF—R®2 G FeNFOBREKEMZ T L K
EF¥D, FIRERIKE CIC BBRAKLEZY
37°CiciBeH T &, Table 7 DFNEIZRE - THT
WEZITv, ARKIELY) <2 GTFR, GF
B, HHWIGIFRZHW,

F. Mk BEREnurst

L nFik (Table 7) i3 HW 3 iR
55, kL, E#kicEvTI: BBE

Table 1. Twenty lesions of early gastric
cancer confined to mucosal layer

RE ES Ews] MR R KasmikErEnsEs
1 [AM ]3] 2 e 43X12 | por | B N22056
2|AM.|33] 3 e 16X 8 | sig | BN22056
3 AM. 392 Iic 5X3 |sig| BN2205§
¢ |AM |39 3 e 33X26 | por | B N22056
5(1.5.]43] 3 e 25X11 | tub, | B N22642
E |M.A.l61] 2 Ilc 11X10 | tub, | B N23358
1(T.M.{43|28 la 28X25 | pap | B N24015
8 |y.T.|48| 3 Iic 42X24 | sig | BN24016
9 |T.T.|50]| % b 68X 9 |tub, | BN24870
10 [E.Y.|54 ]| 3 e 18X 11 | tub, | B N25091
1T.N.|55| 3 e 15X 5 |tub, | B N25582
12 (E.H. |66 | & { Ilc+IIa+IIb | 85X 50 | tub, | B N25797
13(E.S.[50| % ‘le 12X 5 |tub, | B N26169
14|K.H.[15] 3 Hec+llb | 16X 16 {tub, | B N26290
15|K.M. |45 3 llc 6 X8 |tub, | BN27392
16 |H.0.|56 | ¢ e 35X40 | por | B N27565
17|S.F.[68| 3 Ilc 17X 9 |tub, | BN27564
18 (H.M.[45 3 e 9 X11 |tub, | B N28289
19 M.K.|38 |3 Ilc 16X22 | por | BN28744
20 (R.H.[38| 2| Ict+m 20X29 | por | B N28952

BMOBRE R CHOMC FIAELIT, £7
BEARBBREL2T-o720b, #FOLN#EA
RAAo=a—Vv&#HAL, 0.056% BBHZERT
THAT L 72, E#E L MBEENEL L BT
BT, ERECHREL-BEHEEL, #TH
6, BiEs, +oiBRES, ER)—7
6, REUHA2, BEBERLI, BHETES
1, E¥3DAF830I L, R (19784) i
R THE L 72136/ & # Table 5 n5HB
HiEr L THERETL 2., BEFBEIITEIIC
GIF-P; # w72,

G. MEHREOHARERT RORET

BB BAM TR BILE 21T - 2R AH
BTEHBEXEZ?HETL L, FROBREY
hEaEd FERBL TWa e it RLER
BICEBBEBRERNTVEEREBT EDRDS
n, 22 O0EBERICNZ T, FOFEOHE
RURBRENDRECIRG»EEI N, £HR#E
W 2R L -BEAREREICL > CEE
ThHhHIEHHRINEHEICBIT %R
ROBHRNERTH - 2DT, HRENBFHE
LCiEROMBRE & D HIF, "Rk, & ™F
fy D2 ONBE L BICEMILL THRENR
T EERA,

H. NRSRATR & mEBEARE L X RE
HERBBEFNOTCUTOWT, BEPEICD

Table 2. Eighteen lesions of early gastric
cancer with submucosal infiltra-

tion
wE KR RN BB Y [k2amediERasEs
21 (S.Y.[571| % ITa+llc 29X 18 [tub, | B N22866
22 |[N.O.| 61| 2 {i+I1c 18X10 {tub, | B N23668
23 |S.H. |63 | 3 llc+1la 36X 33 {tub, | B N23661
24 |H.N. {44 | T ITa 77X60 |tub, | B N23946
25 |[K.N. |42 3 IIc 80X20 | por | BIN23856
26 |A.T.|59! 3 Ilc 28X10 [tub, | BN2409%4
27 [N.K.| 66| & Ila+ilc 24 X12 [tub, | B N24765
28 [T.N.|55| 8 Ilc 11X40 | por | BN25582
29 (M.U. |47 | ¢ IIc+IIb 45X22 | por | B N253924
30 (S.N.|10| 2 e+ 25X129 | por | BN26040
31 |K.M. (38| 3 Ilc 45X50 | por | BN27147
32 (F.M.| 57| 3 | llct+Ill+1Ib | 75X67 |tub, | BN27879
33 |T7.0.|61| 3 e 8X8 |tub, | BN28131
34 |S.F.{68| 3 | IlatIlc+IIb | B0X63 [tub, | BN27564
35 (T.U. {45 | O [Ta+llc 24X38 [tub, | B N28552
36 /1.5.|53) 2 lc+Ilb 35X100 | tub, | B N28553
IT|T.T.[N| T Ila+Ilc 23 X35 |tub, | BN28873
B Y. T.|72|3 I+1la 53 X80 | pap | B N28593
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WTXEBEFFUS mmBRO#EEg Ty 7
fEBLL, #ATRICEL TIERANE L TrhiE%
BE—EN7 2y 750, BEEIbIcRL Tt
BHRICEL THBE 7o 72 ERHLZ, RE
BEICBL TIRIFAIE LT 2iEs—4% 7o
v 7 EERL, LECIEL TS 7y 7 %8
MERL 72, GIRMEHILI0% A=) > T, &
B EHI10 %R =) > TEEL B¢
@32 L Haematoxylin-Eosin Hiftfs % i L 7,
BREN I b, BRWmmUTNIIRELE
Ei220mm % BT HILEe/ R THM L TES
w2 7210m% (K1, 7, 8, 19, 20, 21, 27,
28, 35, 37) NAF2BIHELMHRE LT, BEN
DAY 2 NREIE, YURBREEERD KRG
(UTEICHRIE) B L UEBIE S IO T
REFEIT-o7. ZOB, HEI 2B 2KEIC
BL T3, BEREOHRME L L2 RFHL
1BDE#ENF EomME HENE LT, EES
IS OV THOZRIRIE & IR L Dxte % 1T,
AR R T RERAYEEE & AR AR R AGEE &
Table 3. Twenty-nine lesions of advanced
gastric cancer

R EEN N 2 L . o

39 H.N. |74 3 Borr.ll |tub, | se | BN21466
4 (AM (393 Il c #ikk por | pm | B N22056
41 |K.O.|54| 8 Borr.lll pap | se | BN21944
42 [R.S.|57| % Borr.lll tub, | se | B N22000
43IRM. (32| ¢ ITc Jifk por | se | BN22504
41K (583 Borr .l por | se | BN22568
45 [F.K.[47| 8| M+ cik | por | ss | BN23468
46 [Y.M.[50( 3 Borr. .l por | ss | BN23098
471 [F.S.|63 | ¢ Borr. .l por | se | BN23238
48 IM.H.|75| 3 Borr.ll tub, | se | BN23662
49 |H.K.[61| ¢ Borr. Il tub, | se | BN23658
50 |[K.T.{45| % fil+11c ¥ | por | se | BN24216
51 |T.N.|50 | % | M+IcsAE [tub, | ss | BN24484
52 |T.Y.{70| % Borr. Il pap | se | BN25585
§3 (S.S5.(24( % Borr. .l por | se | BN24759
54 [F.N.|59| ¢ llc ik por | pm | B N25089
55 [K.U.|62| 8 Borr.lIl por | pm | BN25383
56 [M.U. |62 | 3 Borr. Il por | pm | BN25455
57 |1.Y.|65 ) Borr.lll tub, | se | BN27148
58 |K.F.| 67| ¢ Borr I pap | se | BN27233
5 (A.LF.[74] 3 Borr. .l tub, | ss | BN27231
60 |Y.T.[49| ¢ Borr.Ilf tub, | se | BN27653
61 [S.F.[63| & 1lc R por | se | BN27655
62 |T.0.|61]| 3 T sk tub, | se | BN28131
63 [K.S.|42( ¢ Borr.ll por | se | BN27489
64 [RW.| 42| 8 Borr.ll muc | se | BN28224
65 (Z.N.|41| 8 Ilc ik tub, | ss | BN28158
66 [K.U.(11| & Borr.llil por | pm | BN28743
67 |A.T.[29]| 3 11c il por | se | BN28470
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NEHF1mmUNTHIE T—2, &L, 1mm
EFHZBBAICIE TA—F LtHELL., RE
9 (IIb)icBAL Tz, BELXFTUMB T2 v 7
BT T4 oBAKLINE0.2% 2 FL T
N—IKIEB T 3 gt L 22, FIERTE &M
% EREBET CRELRENHBE2REL
72,

Table 7 DFTLE # 17 » 2R EREIC B W
T, BOERZRLZERERLEERS L UF
BEGETLZSKRECHL TRARETIC
HEERZBITLZ, T4bb, BIHICHLT
IBRFERMEZERL, ERHEBHCBIT 2B
BELHBFOCKREL, BB TREE
HEH->TERLRN IHEBICDWTHBFE
BRELT-72, —FH, BHE2EESICERL
INEXELLL.

@ BYWBEERENERE

@ HE#HBEEKRET 2 HM0KOFATERK

® HEEGRFEESRENEE

DO@® 7 3 HE 1 Konjetzny® Mg R L A
BT BRBATICHK - T, ERHMEICBITS
UbLANEKIAB & L TEEBEICEKALL
LOTH 5.

Table 4. The number of patients and fiber-
gastroscopic examinations classi-
fied according to the stages of
gastric ulcer

am:‘:’" E B RN [AEBIENC|E B O
S AAEDN EHN REEN |EMN BREDY | EHN REEN
N 22 ~22 |32 >32 | 90 >90
na 2 il -2 I
2 5
3 12 L
12 >24
2 e > | 1
3 @ >
| z > |
| >3
A, | e > 2
0
fiE fjl 2 |36 43 103 182651
AERRERN 37 5] 138 | 2260

*55 | 0E, BEHSERDEAFIRELTVS (S —A)
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Table 5. Items for the evaluation of va-
lidity of chromo-endoscopy

(1) BERBOADE

(2) BRBROEIA

(3 BIEOBZE

4) BEAALEL TH-HBREAOHRE
(WESREEELIL)

(5) MERIUB(BRAOBERM L HTDLHN)

Table 6. Constituents of the Brilliant-Blue

solution
TYYFP b TN— 100mg
I EF—2® 2h7EN
(H7ENtB T LB ADIT)
TW 1.2¢
#rar-Fay7/® 10m!
FIEK 110ml

Table 7. Steps of procedure in the
Brilliant-Blue chromo-endoscopy

1. Butropium bromide 4 mg( 1) #/3®1 A )HE

2. PICLEBHETY YT+ TN—RERI120n FHR

3. Ry FiHiz-b) . BibY WM (VEKT S

4. Butropium bromide 4 mg HiE

5. B b (HEIRME

6. 5 9%, RELEOLTHEELEEIDY (1 EKS
1%, ARMERBALBRE D 3,

74 |

1. BEHENEBBE

(1 BEHRFOHES S

BB 2400mg Ll E T3 HH B TELTH
), BBE200mg T3 WK L5, BB
EIOmgLl T T ERTLHMMBE2HETELH
5B A3 5 7z (Table 11),

2) BREFROET

BB ®25 mg Tl BEIRMIR & WPIRR S &
BRANEHSITHEE L ), BBESOmg L Lo
A LUIRERO#MANHEEETH - /- (Table
11).

38) BIREn#EE

BBE200mgic 5T h» & L BHBICE /DX
YBETLZ LA TE (Table 11),

4) BEREZEL CAEREMERTRD

K=

BBE100mg LI Tic BV CHERN+57%iE
REBZEHIETH ), ZHBETCREETLE
DERBEIZEESR KL e - 72 (Table 11).

(DR & D BB B400mg LA HIZTE LS TH
» 72T, BB &200mg LT MBI 5 T(2)
BM)nEsE* BAHEST 5 &, BBIEAMI20
mliZxf L T BB 2100~200mg A o F i El
BETH-T2,

BEmonmEnBERaE BN e L2BAIICIE,
BB EA&#120mlicx L ¢ BB &200mg N hH*
BBEIOOMg L DL b bBN TV
(Table 11 #51EA).

2. BHEECST26EROGH L 8wt

BLUMESTA L) AL DEE

GTF-S: # W7 NBBBEICE W THER
BEBROBTIRELPICEBRIL TEEE(LL
THICEBEERR) *ELER (GEHARN)
122560C, TNEBNRIIELHEL, EITES,
Bi&#E15, @B As, FEHGAEL THo 7,
—%, HEREAEZERNEFAL»EEHLVIEHLT
PICEEEZFULES (UTHICHER L R3)
2L ES (FEFE) 2136T, Z0RAE
MNRIZBEEE L1, #TE6, BilE3, BK%8
#3 Th o712 (Table 12),

GEFAMTIE, MA 98+27mEq/1, MAO
9.7+7.0mEq/hr, ZERmMFES R ) >~ EE6T
+35pg/ml (n=21) TH ", FEHAFETITIMA
33+28mEq/1, MAO 2.0+2.6mEq/hr, Z=i§
BEIMiEA A LY >~ E126+73pg/ml (n=11) T
»h, MA (P<0.005), MAO (P<0.05), B
LUEEREmE SR b ) E(P<0.05)nEN
FRCBWIEBGAR L TEARLOBICEER
3£ 57288 & 172 (Figure 2, Figure 3, Figure 4),
3. Mg EEELOREK

BERTOMS ICEL T3, MiERLEE
HENBICERZRD L 2h, T 41E
B (Table 5) 2B L T3R8k (Figure 11) ¢
B (Figure 10, £) 3L THL»ITER
Tz,

4. B IE

A, BREONBBEITR

BBikic & 2 AENRHEBBICBIT 5 TRF,
ETHEA, OFRE, B IFEEMOLT TR
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DFECEL TH—ICERT 5726, ILEE
RSN L S ICEDR, Thbbh, TR
#4112 *R” (Reddened), &, i3 " B” (Blue)
rEgit L, ‘R’ nEH % Figure 12, Figure 13,
Figure 14z, “B” %l % Figure 16127/ 72,
RENICRREFBLVGEINEND LY DILE
H o CTRETBHHAICIE, BEIBELLICEK
WhHBVIEFEIFBLPICEVLIC LT,
ZFNEFN"R>B" H2\3"B>»R” LE#HL,
RENRICETBH "B ICBT 20 DE#K

BOHIEICEEL Cix, RAJZ LT R>B" {3 R,

*B>»R"i"B" gL, /2, "R'BLV
‘B’ nwFhnic L BE kR EBBHRADRED
HiuF, "R7ICL "Bt igHIN T wEWS
F ok TE&EIC “unclassified” & $)EL 72,
BEICEL T, Hromintis Table 8
IR L 728, $RCEMBIC BV IR E 2R
e MM AMRERRIC T CRAY ERE L .
Bk NHEEICEIHENER, BHET
12, FEEEmMN/ENTXT(100%) » "R”
THY, smDISKEN ) H165775%88.9%H" R”
T, 2WEI.1%H "B’ TH-72, 72, mk

sm & % A8 7 BRE38HEFI6HE 4. 7% A R”

T#H » 72 (Figure 5),

E TR (MRS & UTRMAMRER % 48 T)
T3, 299K EPF165KE55.2%4 " R” T, 13R/E
44 8% B” T# » 7= (Figure 5),

A S S

B. BT » WRSEATR

BHO 'R DEFICIIMW L BECDENDD
N, TNEKINTHELELLEELRDIBUCS
Font:, $btb, OREFANERL LR
T#RE), @BANKEE (UTHER), @
WAL L ) hHRANKKRE L 2
e (LITiRKE) TH5E, "R OEHE36
RENBRAEZFIROIBIZFETE L, 91
R IRIE (tub) 12 BV TIE200B 165K %
80.0%hERETIZEBL, 4%E20.0%HIKMzR
BRICEL . ROLRERIRE (tub) TiZ 2
AL 1 H%50.0%, ENFRMEARIE (sig) T3 377
Th 2 RE66. TN HERABET, ZTNFNLRK
%50.0%, 1HE33.3%HIEFRERTH- 12,
— 7%, &5 LB (por) Tl 9 RE P 4 HEL .4
%hsEERBIIC, 5IRESS.6%MIRARERICE
L7z, $LEEMRFE(pap) Tid 1 75 %50.0% 5748
BRI, 1575%50.0% 5 ikREEICE L 72 (Table
9). T4hbb, @RERI tub iz <, KKt
3 por I2 B ERAAGEESH L LT,

C. BRMHHE & NRRATR

PRSI & WIRIE & DRtICBWT, BEI9
(II1b) #BR<C22WE (95.7%) TURTEBNEGN
Ttk —2 L 72 (Table 10). /ZEI BT
12, ARMICREDIEHT LRETH 72, &
MN2HEEICH L TS NHRERIE & WIRIR & H—
BL720T, NIRSHE &M% Xt 2 BRIE

nfq/L ne2s N1l
160 sEq/hr po/al
.
1sof . »<0.005 0 zs . 300 as21 a1
. A .
2]
E>-: 120] : . E : E ¢
= 10 . 8 e 0.01<P<O.05 g #<0.05
g 100 a 98227 a 20F ® 200 . :
& 90 = §
E 20 i g ' é :
- 70 é . g N ®
E 0| . =1 = 126273
. [ ¢
sof E lof 9.7a7.0 . E w0t
[ .- * & :
w0 . 3328 Py * 67235 *
L [} ] . 2 '
20 . 1 ;F ‘
0 i
: v 2.002.6
BRI MM e WEMRR REmm BN
(green) (blue) (green) (blue) (green) (blue)

Figure 2. Relationship between
maximal acidity and
colour shift of the mucosal

surface. surface.

Figure 3. Relationship between
maximal acid output and
colour shift of the mucosal

Figure 4. Relationship between
fasting serum gastrin
levels and colour shift of
the mucosal surface.
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Table 8. Results of the Brilliant-Blue chromo-endoscopy in early and advanced gastric
cancer

m s m pm—s
| R *| | W D A R JRLL | B R T *
| oy | HABH PR gy | RARE|RE | pgoni o) o | HABE RE gop o g | EAEE
1| R |GTF-S |21| R)B [GTF-S [39| R | R |[GIF-S, 54| — | R |GTF-S
2| R n l22] BR| » 40| R | R |GTF-S 55| R | R "
3| R o 23] R n 41| R | (B |GTF-S: 56| R | R "
4| R v 24| RYB| » |42 R | (B » |s7{ R) | B "
; GIF-P,
R TF—S, | 58 i (B
5| R " 25| R)B " 43 R |GTF-S; |58 R é( ——
6| R v 26| R n |44| R | (B |GIF-B |59| R) | B |GTF=S,
7| R o |27| R n |45| R) | B |GTF-S (60| R | (B |GTF-S
8| R n|28] B)R n |46| RY | B |GIF-Dy|61| R) | B |GIFP,
9| R |GTF-S.|29| R n 1471 R | (B |GTF-S; 62| R | R "
10| R |[GTF-S, 30| R)B| » [48] R | (B » |63] RY | B [GTFS,
GIF-P, ? i
11 s R i (B |GIF-P
R " 31| R)B <GTF—SG 9 R (B " 64 E (B |G 2
12| R v |32 R)B [GTF-S, |50 B | B |[GTF-S, 65| R | R |GTF-S
GIF-P, 5
13/ R 33| R 1 B v |e6| R i (B |GIF-P,
" S 51) R) | ( 2
4| RYB| » 3| R |GTF-S 52| R | R |GTF-S; |67| R | (B |GTF-S
GIF-P, 5 ‘
15| R ! 3 R R : (B "
y 5 CTR-s, 53 I {
16 R " 36 R |GTF-% '
: reddened lesion
17 GIF-P, |37 R |1 > noe °
R : GIF-P, B: a blue lesion
18] R |GTF—S: |38| R)B [GTF—Ss *  Instrument(s) used for the
GIF-P, initial chromo-endoscopy
9 R [ :
GTF-Ss in each case
20| R)B |GTF—S
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GASTRIC CANCER
(11.1%)

(44.8%)
20
(100%)
Early ca. (m) Early ca. (sm) Advanced ca.
BENIGN GASTRIC ULCER AND EROSION
3(3.4%) (5.8%) 2(0.1%)

298
(99.3%
YL
Gastric ulcer Gastric ulcer Gastric erosion
in active and scar

healing stages

:Reddened lesions ] Blue lesions

2 Unclassified

Figure 5. Colour(reddened, blue or unclassified)of lesions, visualized by Brilliant-Blue chromo-
endoscopy, in early gastric cancer(mucosal and submucosal), advanced cancer, benign
ulcer, ulcer scar, and erosion, respectively.

Table 9. Comparative studies on the shades of Table 10. Comparative studies on the infiltra-
reddness in the 36 reddened lesions of early tive extent in the 23 lesions of early gastric
gastric cancer according to their histologic cancer according to their endoscopic, macro-
types scopic and histologic images

2| » R
B #EB SBa | RFkB| & &
EE 3] RESREABREOME | AR CERR IO
pap 0 1 1 2
tub, | 15 0 4 20 pap|© ©
b b ! 0 ! 2 QO000000
: Q00 Q00000000
:;S : : ; 3 tubi|oooe ocoee
9
(o] (o]
& & | 23 1 12 36 tub:
sig Q00 [ee] ]
por 0000 (eJo]e] ]

o - = ® F—H
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Table 11. Studies on determination of the
optimum dye concentration for the Brilliant-
Blue chromo-endoscopy

Table 12. Diagnoses in the greenish mucosa
group and the bluish mucosa group

BBR E & E B ™ E 5
FENE (ne) 25| 50 {100 200|400 (800|100 200
1THRERE W] ||| — | — | W]+
N EREIEIERDEE
3.8 M K|+ + ||| H]| -
B 3 IEAE AR AR
5. MR ICRM +H | 4

#HHTRL, HAL, +HLYRV, —FR

EHBHR L OMFIC k> TRET B Z & TE,

AIR{& & % & DXt LN#ER, pap, tubz
DELFlZ DV TIIEEY»—KL, tubiN13F
EH11RZE(84,6%), sig? 3HEH 27%2(66.7
%), por?M4FREF 3HEE(75.0%)ic BV Tl
£H—% L 72 (Table 10), T—BUR%IZ tuby
TIRREN, 2200 29/%, sig TIIRESN1IR/
%, por CI3RE8BN1IRETH - 72,
REICBIL Tid, W% (Figure 14) &
ERFMEBEGRS & UHSEE&R L S
BLHER, ARKBEEIC BT 2 FREBIED
SE I —3 L 1220,

Z DEER, NRWHEICOCTHONRHE L
M#1% & D—BFIL, pap, tubs, tub:D16HF%
B L T87.5%(14/16) TH ", sig, por?d 7%
ZEICBAL C71.4%(5/T) TH - 7z,

—%, BBHICBIT 2 RAEHNOERWEZE
BERLIAFE (BEL2,7,9)»5B5n7
AFNMEN ERM B OMBEORETIZ, 8@
(80.0%)Ic BT - BB L2 TAER
EARE A REET B = L AT TE T,

1513 tuby, m ) ¢ TR R (Figure

12) & ABRIE, PRIE: & —BFITH 2,

5% 7 (Figure 15) (2 pap, mo [la TH ),
BREBL FBONRER(TR)NEEICI,
BEER(ER)NEBmMICEHEI N LD LR
DM EREAHBIC BB I N, ZofiTiiE
EREOMMANa > + 7R PHEIRFICHET
HY, FREDMBBERMGE (Figure 18)
BARKRICBIT2HRENRE L (—&L L.
#7%:22 (Figure 16) i3 “*B” nNtBIRZ2E
L, EHICHIRGL Ml E by T—KTH- 72
BTk, FFTIRPRBEIRIC BT B RKRET

e BNl S EMIED) | AREMIES
|, ] 4 (1) 7 (1)
" R 15 3
oW R 5 3
ERGAN 1 0
& & 25 13

ORERNH

121313 —3 L ¢ (Figure 190KENES ) Bk IR
BHBEKICESH L T2 (Figure 20) #%, &M
BOKRFEsmicHh L) LEBIch-> TE
HLTHY), ARGICL CHEYHEE&ER
DFE LD - 12,
‘RIZELZYIRTOBRICBNT, BED
RFBZRZOLMIIPRTHETH N, EH
WE->TRLZ D LNNBEREEFRICL - &
LEBHL L), BEBHEIrTRICLS &, RE
DFREBHC L ATHBCT 2HmAH - 72,
#2132, Figure 17(EL)ICBWT—ENH*R”
PHLLTH DA, Y% { Figure 17 (£TF)
DMCFE2N R #*F 1N R oBGRICH N,
Figure 17(E E)IcR L2 L IICEL1I N R 13
R TR ABILL, 3041213 Figure 17
(BT ERHBOEEHIBE LIEERK
e FERANDEWD ENBDBRAEI DL L >
Twiz,
"RY'OFFRICEDTTHARSAICBITE 1z
B/AMEEIZ2.5X5mm (m, tub) H/NIc T
% - 72 (Figure 25, Figure 26). 726 X9mm
(m, tub;) HEBIID H* "R’ DFTRICESWT
WIRSEAYIC FEF LW S iz (Figure 14),

5. REBE
REFABLIUVHOREEEICHL T,
Figure 7icBWTAHALN 5 &5 eHANF G
FENEBREL > T IHEREFNOHREE
"BY EHIEL, HEES LU DOLEIICE W
T Figure 8icA LN % &) RS BRARE
HHEEL, RAAVFFEEL ) EVEACED
WEL "R EHELZ, ZOHEE, A, HE
BITS "R niHEIX3.4%(3/88) TH Y, 2o
#8.196.6%(85/88) %" B” T4 - 7= (Figure 5).
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BREPREBREIIENESY 4 7L nBEE
HELNVEBRL CRETILENH D120, B
RENGHA+FMCHZELBRETNER 2 RN
SR,

@ EEOERAIELIRBEIENBR L
BEAEELLWH SLDBIRDBDLNL LD,
@ HOBRLLLERREVFET 525, KR
HIZEF BN TTEHL L ?,

® HYCELILRFEIFEL, 2% L
L—EICERER LRI H LN,

@ EVYHLPLRFEIFELERBIIS
Bic B IR E8HEL L0,

® LEVCHELPLRFREIFEL, 2%
L—RICEREALRTIHHL N,

UEkns58n-H 5, @BLUGN 2 BIIEIC
BT 5 "R” LK BORREZMZ T 5,
#oT, @bLVIIONFRIBDLNE LD
# R EHET B EICLR, 22, QO®@IT
"RICL BB LLE VAR TH B2
* unclassified” & $|zE L 7z.

FDREF, SEICBITA "R DIHEIX5.8%
(8/138) TH N, %Nfh94.2% (130/138) (&
“unclassified” T# - 7z (Figure 5),

B & 21T 22 0m A A O BE (Figure 21)
DEMIC—HKL T, Mg (Figure 22) TIZR
WAFR % 3B, HEA» H o % (Figure 8)
TREFAREEL & VHALERFIC—HLT
(Figure 23), ##5f% (Figure 24) T3 H4£ L
ExRol, ERREEL2 EVHALRBRED
#8412 GTF # FHv» 72 8% Tl3 Figure 8 mn<
EEEUERKRETLLD, GIF-PUc k288 T
{2 Figure 9 0N BHRMHEHOABIC L - T
Mo S NESErBREIN,

6. REULA

BERNEBEHECREULA (UTULA)
DR EEL 2/ MMHERE (Figure 10,£)iC
ER T T0.05%BBH A4 % &, Figure 10

(B)omL BHRHAPLBICHFONEBLEL T,

Table 7 NEME #4TI Z L2 & » CHEIBEDAT
BE2L/MRE(FaA)2ERL, HEMEC
IIIFEE L MBEIBONSIREENREL
T, HENO@R@ DM RNFELRITL 7
R, BRE(74.5%)Ic BV TONR RN R

TELIZ@QB®N I b2 L 122ET 57
Ro@gbnl, —F, EFAERBECEVWTAE,
54BN D5 LONRT RIS T2 5I2@
@NIboul 1 22FTHHMAL2B2Y
DT 98 (16.7%) ThH-72.

P btk E, Figure 10 (&) ica
LNBEILEEBERRIULATHEEEZ LN
eht, BERBAPEINIESLBIIOoNT, HE
MRMED—EAIRBRL TBZ b, UL
ADHEIZEL TEMMBIERNFAIC B,
% 5\ T LREYIC B L BFH DD LA
7SI R LHEL .

ZOFEER, "R NHEEIZ0.7%(2/300) TH Y,
Z D199 .3%(298/300) 4" B” T& - 72 (Figure
5. MREBEPEN I b FEF 2 HEL L WG
MEFEENEIZISRETH D, ZOTRTHU
LANHEEEIIETL RIZEL72(Table
13).

MR L SFHBOU S A DHEH] % Figure
1SR L72h% "B’ OUb AR THEEZE-2
FEROAHDWIZE, L LTEESINL,

Table 13. Comparative studies on the surface
colour of lesions between the benign erosion
and the malignant depressed lesion without
converging folds, by means of the Brilliant-
Blue chromo-endoscopy

] © | REU 54
3 b 1 45%% 155%
RHR>OHE 1 0
RE<ER 0 1

-} & 0 298

4 & 15 300(80FER))

* ®
1. AEHRICELT
A, BFBHEN

FEHYIEEARBEICOERAINIEEANE
HeLT, OAMKICHLTRETHEZE, @
KRt BNEEIC 5 L CEEMICHEL 2>
FIRALEDITIBTZ L, OFEBELEMEE
52 % BHIENMEEZMMNDZELE BEIC
WETEBIE, DIDEFEEFTWEY, BE
E2UENRERECERT A0}, &5
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2, @BRBEINFERII & » THBRE»EVIR
EAnaIEdhnz e, @BRICHEL THREY
HH{, BNZ2ERICRETI L TERZE,
@BEL2EE 7 4 VA EICHBICEESET S

EHTEBIE, DIKKEEMZBUENH S,

ek b, QICOWVTIRE) FTH LW,
@izPnTi, ERTER*HL WIRE CRE
BHEVEILBEEENL ETREELOER
HHFHEEIN, @ICOVTIE, EHOHERE
NBIZEWTIZRZDAL L TRERNT7 4 L
LHEHFEETHY), BHRIAGL LB
TE U HBALEEIELNL I LA
b bLTHS, BBIR6 &K+ TNTHET
ZBEETHH EFMEI N,

B. &XAlDBEICONT

B Mk ohBERTORR, Bk
HENTV S L) REXBL s, BBE
(MR BT ERBEREL200mg & T 54
100mg X 322 Tid, FREFNDNEDF
HEHHN, KhPICESERT I LIIAET
Hotz, BHOBBRENLL 2 BEHICHRE
fbL &5 &) B2 S HET L, BB £200
mg 2N T/, LA L, BBEI0Omg ik
> THRBERKROVEILIZTHE TH - 72 (Figure
12, Figure 14) o T, & N#HRHEMZE (chromo-
endoscopy, adj. chromo-endoscopic) # H%&
DN—FREICIGH L HbeMA TeRE+
R &I &) MBI TUE, HBFNHD

SEF B ENDHITERETHEEEZ I,

IOBAICETE, #EIIBBE#100mg Lk
EL, 19774 8 ALBIc BT BBRAH (5
HEMORELR{) D% Table 6 Hf0¢
g—L 7.

C. FiE#E:, BEEBIUVBEERRIIOW

<

BILEICEL, MEREOBTHELY A
RuwZe7otr—¥2 88§52+ 292 %
TeNEFERL, BRES WO L BEENE
R - EHER S OWHIP E 2 BEL T,
Butropium bromide 4mg % 2 Bl 72> TH
AMIC &S 2 (Table 7), &EIC BT 5 H1L
BROBEMEHLEROPRICTTIC BB 2R
ATHBZETHN, HELHIIT- ZHILER

EERBEEN2ICNTEBFHED FAREICI
BLLb» -7, L% 51X, BBERMORL
BERTRAMBILEZIT-720nb, WRHER
ANERNC1.0% BB K&EHKIOMl # D w7255
Aicid, OMERAEICHWFRAIEN Z2nlzs
BB EC %5, QMBERAICERNTL 24
U, REDHFLILWHEREELZPLT
H5,

1 BOKREIC BT 2 BEEMIZ10~150 % 2
Er¥ oy, BEMHICEEAMAO®EIE
BRTHD, 2 TBEREEIEEY L FABN
BELEN BOMERIIERND 2/ KREICIE
TE, e THEPIREBIC B W TEBREIVE D K
BEEIIEAICIE- Wiz, BILERAERTICHR
ENBHYERTHY, BILENEBPICERN
WA HIRERITXTERICEEE ST
W LRET A &, NRBHEAERCIZERNIC
120ml DFILE R (BBEAH) #H N, Nk
HICBWTBHEE®EIZIZIZSEICH/72 - TBB
BAMEEML TndEZTLV, ERBM
THRIRERA L FRFICERYEAINE Y,
[ L2 BENMRICE > TBBRAMIZEL
L TBRBAE L L E@HM~LBHL, BERR
KZE L EEEZ M CREE X BB & odgfl % #
N5, ¥hIEME & BB & o BEmMMiE MRS BRE
BriC BT A REIEE OB RER A - BEICEERL
TWB EEZ LMD, HBHEMICBEL TZE
2HIC B TRETERA W,

BEOREHEZ - B EE L ERSE T,
ERGEREVCIERBEIC L) B/ANBoTHRIL
HUEETH » 7219, FFEE2BR < RN A
v hF3 2 FES),M).IS),IG) 'C"‘i, E’J‘[ZJ: y) %)%(ﬂ]
AAEEEEZEE L HER L, AERicBT
2ENBOTRIGZERINERETH), ¥
oA EHGIF-P2 (P3) % K OMEERSE L B
BRBICELTYAI L REAL W,

ar 7R FEOEREL T TREGIAIC
vy EWSTEREAH NI, FLHELBITA
U ITAHNE B (UTICHE) ThEE &y
BMIAANIZ L3 oo b HREL Ty 325,
BB D RMLE % 1T - 72 1 cold light # w727
PAN—RI—TTEET S L, WEERKRI
UL AEAINBMEmA D S Lz,



598 ' '3

BERNRBEICETIBENOTEMEREL H
B OEALIPICEICBWT TRERK,) v
FRBEHCTIZY, TR TRERRK,
RERFROGEBHEETH ), BELHHENY
BHMEBE L TELAREIIRBEN LS -
ez efEmLCBE LY,

2. WEZENCBIL T

A, BEZMICHITSBBENFA

1) “R’OFFR L BEMEHIC DN T

‘R'OFFRIZ BB O KIS, EITBEENIZ
174, BEBREBIVULANE —EBIcEW
TRDHLNID, BEICBWTEZEINLR
(UTFEE R’ E2IZBI R 0TI #ICTH
v TRk,
REICE - TABHE, LRALTLWIIY
a7z, £, TOEFARKIEF LG

ATIEL, FHMCBETSE, £0FICAR,

KER, ABEBLLYOWMELSRkH L VIZER
KOBRAEVRET202RH T2 EHTE
72, ESICFORBANICHETOLE2ERT 3
ZERMTHHTZ. T wEE RO
T EREIEERECMMEE, OESE o
WEhRE, MIRERORTNEEH LEFRL T
LD LERMEN, REZTORELIETHTH
D, RELLEKEN—IIE 2 M BV THEX
BFETH S,

‘R’ & BOMGFGREER & 0—K

BICBALRIFLREIFLNIEERZ TWBD,

EN bIBEENREBRE CILRENFEREY
R#ETH -7, &V ek LA [Ib 4° BB
HETIR'R7ELTHECELZLN, LPL R
DIEREHIBEFEANE - IFBEBEBRIETH S
EHERE NN, Ll EZ ki, BEEIC
BT3B, "R OBEREFBEEHLENR
HEHFEECEHEL TR L2 BT LD
ThbEEZLNT,

4B, BRECBTINFRENTICRENE
KDEHREII MBI 2 SUNATH Y, EFHG D%
Wiz BB BT 2 ERMENEHR B L UFF
RAEFMICRETT A e TE L -T2, R
T, IRBE, BUEXR) —THE0BRALRB &
CENLDORICEEL TiE, 4% HIcHFRE%
TTORFLIZVEEZTWS

F—nFHE THHE) THY,

x = X

2) #ITEICBIT5 R, "B"OER

BOFREEVFETICONT B"OFMR%2 Y -
REESIL T 5 2 L IdB#E(Figure 5)ic
KL T, #ITEN#45%5" B DiTR %2
B2 Tz, LeL, BRANEEBS T4 b
LMD A DWTRETT % &, 69.0%(20/
29) "B R E 2L, MRMELETENKM
HOANBETII B"DEELERHICHEMLR
HHEEIZBITA " B OEEIC, L VHEREL .
MEEZEZ, BTENMMEICHEL GEREMIC
h B WBHEREEOHMEERNFEZ KT
3, 96.6% (28/29) I2 BW T EEMENKEEE
EnH N EELL, L b, ZoMEEEE
96.4% (27/28) I BT R"DETRHEH 65
nre, TOEEIARBERELXNICENHED
s FEMERENBRKRZEICERL €, S
HARER (FEEE R”) oxT 52%EE & HEIC
ﬂT%ﬁﬁiﬁmi%ﬁ%%%Tébmtﬂﬁ
Ansz, 7, HEE'R OERICED, #H
IR ﬁi%énfriéﬁm%Amﬁﬁﬂ
EH B THBEE, 2L 2 XFDBEBEIFIERD
RIS MENBRTERIC L - T "BENE, &

ZME NS BYTY, BT TIC TET
&mr%JfbéTh&##&D%w:&%ﬁ
I LRTHD EEIEENT,

B. REBEICOWT

wEAAA, H, SHinAit226EnREHFED
BET'RLHEENLRRIED LB
4.9% LIEBSEETH Y, ‘R’ HHBIIHE»H
BWESHICERLNA TR, £/, BAREYD
ICE—EFT2EIChlz > T R PEDHLNT
Bz o7z, T, BRROFBIZBWT R
IR 2 ERIBERVIEENFAICIE, HLELH
RBOBBEGRZRARBERE L ERFTLIIEN
A B EELNE EEZ LN,

A FEEOIANREBREIC L > TH30%
WL BRIV HIBEE NS, GIF-P2ic &
L BETREDEZICED SN BRIZIERAR
BRECBTIAREE—DLNEEZLN,
MBI IIRELIRSATHEL 2 ZRENR
BEEMAMBEICERELFRD HBEL R
BOLNLRTH B L EZ LN, RERKER
EHTWBEZATHS,
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C. REULAIDWT

UbAlZWalk?, [5P529 na8EIc X g
FHLELNDEBELZLDEFTHENEH, »
FTNOROULALRIRAIMC THREE2E-L
FEOAHLWIHE, & LTHRESN DT,
ZOFRREERL, U5AD TEAE, (basic
image) ¢Sz &iclL, 2L T, EAES
LB L 2FT R 2 AT 2 REEN/NVRIBSBIC AT L
TR+ L EEILLNERELNEE LT,
4B, RBMEWRAEOFICEHNFES(HE)
PHEET LRI, BEROULADRRERKE
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‘R” OFR%2EDVLADHEEIX0.T% L
B TR - 20T, 2&F1°R” DETR %2872
LS EFEELLTVKENE L NEIIIES T
hotz, THIZ LIIHERNDNRBMEREDNR
EEENE L LT BBEnERES B XiF
T2LNTHBEEZ LN,

E

E

1. HILEXKHF BB 2 H w1 HEOBEAR
BREE T7NVIVT Tk #ERLL,

2. ARGz L 7R MEICEL,
FENFHE L BRI EH Hb LORLER
DRI ERL 7z,

3. 1 HNREICAHV 2 BFRIIBILERLI20
mlicxtL CT100mg & EH 72,

4, BBREHRIZKERAABRECINEF=
REEBRL, MRETHECB W CERERE
7 BB ks# s BEHAZ R RERHICBY
T, MA{398+27mEq/]l, MAO (9.7 £7.0
mEq/hr, ZEigEsmiES 2 b ) > EI267 £35pg/
ml Tho7z, —F, FEAZT L FEREIC
BWT, MA{333+28mEq/l, MAO {3 2.0+
2.6mEq/hr, ZigekmiE 72 ) I3 126 +
Bpg/mlTHY), MENENBRICENENEE
ENBDH LN,

5. REICLPEET, HERTICEHLL
BER TERMBLERESCRY), 2ET5
ZENED oL, "RYOBEBIImoBEIE(20
RE) T100%, sm O ELA%E (1855%) 88.9%,
EATE(299/%) T55.2% Th » 7z,

6. REBRBICEWTIY, BREEIC—BLT
HANFEEFEG(B")»H N, "B’HREF|
S B L UTARBREM I 35> T796.6%,
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T2 RYDFEEIL, FHEHB & CERBRELE
B T3.4%, FRAIEE T5.8% &{&x» o1,
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DWIEHE, ELTEEINEZ 4%, “R”
H 2B g TI399.3%5" B”12,0.7%
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(m, tubl) DEB DA ERLM I N, FETH
R I N B/VEEIZ2.5X5mm (m, tub;)
DN Th - 72,

AREOERIE, F190E BFHELBENRFEELTE
MEMS 2, HISERFSKFELS, FEEXS
FENERE S, F4 OtRELERREES (<
FUy F, 19784F), #H16[E H AMLERNRHFEESK
ZXR2, FROEFESTERERLS, BLUHE5
OEZESB2BWTREELL,

FEEmIBIchn, WIREHKE %S 2 B
ANEEBIHC ER L 2B ErRT L L LI, B
Bl 12 2 2 B L RFISRIBEE - 41bEe
BEENZEEE L L H ICHILKFE=ZHERTE
FRARHR SR Ic BB L2, 70, K
TS EE5 2 T X3 - BB P IFERE
BRE_EL, FERERKEHEEEL, H LUK
HERASIREIC BV THBE ( 228 5 72 FERRE
#HH - B RFARAERESLICBRB LT,
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Figure 6 .  Colour shift (from blue to green) of a Brilliant-Blue solution according to hydrogen ion

concentrations ranging from 10 mEq/l (right) to 100 mEq/1 (left).

Figure 7. A benign gastric ulcer in the active stage. Base of the lesion appears deep blue.

Figure 8 . A benign gastric ulcer in the healing stage with a wide band of regenerative epithelium

(erythematous) surrounding the blue base of the ulcer.

Figure 9. Coarse granular surface of regerative epithelium with red spots scattered on it (a close

view with Olympus GIF-P,).

Figure 10, A IIc-type mucosal cancer lesion (well-differentiated) of 6 by 8 mm in size on the lesser

curvature of the antrum, visualized with GIF-S; (Lesion 15).

Figure 11.  Benign erosions near the pylorus on conventional endoscopy (left), and the same lesions

on direct spraying of a 0.05% Brilliant-Blue solution under endoscopic vision with GIF-P,
(right).

Figure 12, Two benign gastric erosions: an elevated type (left) and a flat type (right), each erosion

appearing blue with an erythematous halo.

Figure 13, Two Ilc-type mucosal cancers of poorly-differentiated adenocarcinoma (left) and

signet-ring cell carcinoma (right), visualized with GF-B, (Lesion 1 and 2).

Figure 14, A IIb-type mucosal cancer (well-differentiated) of 6 by 9 mm in size, visualized with

GTF-S, (Lesion 9).

Figure 15, An endoscopic view of a Ila-type mucosal cancer (Lesion 7) with GTF-S, (bottom), and

the gross appearance of the same lesion after surgical resection and fixation with 109%

formalin (top).

Figure 16. A Il + IIc submucosal-type cancer (Lesion 22): the blue base of the depressed lesion is

devoid of cancerous tissue; small foci of mucosal cancer (well-differentiated) are located on
the edge; and massive submucosal infiltration extends beneath the normal-appearing

mucosa.

Figure 17. Chromo-endoscopic image shifts with the passage of time in two lesions of Ilc-type

gastric cancer: one lesion is visualized as “well-demarcated redness” (left top), the other is

clearly visualized in 5 min. of observation (left bottom); part of the edge of the former is
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beginning to fade in 15 min. (right top), and edges of both lesions are fagiing in 30 min.
(right bottom).

Figure 18. Extent of mucosal infiltration (papillary adenocarcinoma) in the case of Figure 16.

Figure 19. Schema of sectioning of the cancerous lesion shown in Figure 17, arrows indicating
‘small foci of mucosal infiltration.

Figure 20, A photomicrograph of the cancerous tissue (under bar) at the site pointed by the left
arrow on Section No. 8 (Figure 19) (11X).

Figure 21. A small benign gastric ulcer, 3 mm in diameter (arrows), on the anterior wall at the
level of the gastric angulus which appears blue in Brilliant-Blue chromo-endoscopy.

Figure 22, The same lesion as shown in Figure 21. A low-power photomicrograph of a benign
ulcer in the active stage (UI-II) (7 X).

Figure 23. A resected and fixed specimen of the healing-stage ulcer, identical with that in Figure 8.

Figure 24, A photomicrograph showing. regenerative epithelium (under bar) on the section along the
bar indicated by an arrow as shown in Figure 23.

Figure 25, A Ilc-type mucosal cancer located near the lesser curvature in the proximal antrum,
the smallest cancerous lesion detected by Brilliant-Blue chromo-endoscopy.

Figure 26. The same lesion in the resected stomach as shown in Figure 25. The gross appearance

of well-differentiated tubular adenocarcinoma (mucosal type) of 2.5X5 mm in size.
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Clinical studies on a new method of chromo-endoscopy with brilliant blue
in the diagnosis of gastric cancer lesions
Part 1. Studies on endoscopic findings of colouring in gastric
mucosal lesions.

Yukio YORIMITSU
Second Department of Internal Medicine, Okayama University Medical School

(Director: Prof. I. Kimura)

This report is concerned with clinical studies on a new method of chromo-endoscopy
with Brilliant Blue (Food Blue No.1) (abbreviated as BB). In the indirect method, the
pretreatment consists of an intramuscular injection of 4mg of Butropium bromide, followed
by the patient swallowing a solution of BB and then a second injection of Butropium, after
which an endoscopic examination is performed. In the direct method, the pretreatment
consists of an intramuscular injection of Butropium followed by the patient swallowing a
pretreatment solution without BB. In the latter method, a 0.05% BB solution is sprayed
over the gastric mucosa through a cannula during the endoscopic observation. The
following conclusions were obtained. Most of the cancerous lesions of the mucosal and
submucosal type appeared reddened, whereas most of the bases of benign ulcers and
erosions appeared blue. Thus, this method proved to be useful in the differential diagnosis
of gastric cancer and benign gastric ulcer or erosion. In addition, its usefulness was
enhanced by such features as brightness of viewing, good visualization of the mucosal
surface through the dye solution and excellent quality of photographs. The indirect
method proved to be superior to the direct method.

The optimum concentration of BB dye in the indirect method was 100mg per 120ml for
the pretreatment solution. BB dye appeared green in solutions containing more than 70
mEq/1 of hydrogen ions, both in vitro and in vive. It appeared green in stomachs with
maximal acidity of 98+27mEq/1 (n=25), and appeared blue in those with maximal acidity
of 33+28mEq/1 (n=13) (p<0.005). The above-mentioned amount of BB dye used for this
procedure is within the acceptable daily intake determined by WHO in 1969 for BB as food
colour.



