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BIER KB AREZOHEILICET W%

BE, KBFADERE, FETEIHEMERMLERL, KB@rAMRKEIARTELLRE
ARBErEALATVS. B2 IFEEMIEE (occult blood test : OBT) %2 —XKRZX2Y
—=y¥EkE L, BEREASKBAREIRE (total colonofiberscopy : TCF) TIT5 X
B ARSOEREEFEILT 3 /-5, 1986FH 519895F 3 T 4 FEOME, BRIBERUA
BFy20R8#E 14,0008 5HRICL TR £1T-o7-. RFT L7~ 478D OBT (&K
EIEE, (bR 15E) OBMER 3.4%H 5 5.6%DETH-7-. BRRKBHIAILCHT 3
ETIERE XD RPHA ENFPHIAIZIE 84.6%, EFTHFAICB 10BN EREEL, S &
BICREEDFIEREL VEATVE. FABERICESEE RPHA % 9.3% TRIFA
RO = TETHIEEAON:. BEREGI TCFrEENIrE(, BERIEER
94.5% B, AETRIV -V LERRRBY AR 0.3%EEETH- -, REH
BOKBIrARRER 14,9642NDZHEHHI0ER, 0.20%THY, ¢D 5 bEHI AR
B, 10% L BIFLRRETHY , OBT 2F—RAX Y- Tk LEREIFERTHBL
T I_EHTES. (B 5 #10H 30 HERA)

A Study on Establishment of Suitable Mass Survey for Colorectal
Cancer

Kohsei Akagi

Recently, the prevalence and mortality of colorectal cancer has increased in
Japan. Therefore, measures for the detection and treatment of cancer are important
public health problem.

To establish a suitable mass survey for colorectal cancer, we have carried out a
mass screening program. We adopted fecal occult blood tests for primary screening
and total colonoscopy for further examination. Local inhabitants, company
employees and hospital visitors undergoing a medical checkup were subjects for this
screening program. During the four years from 1986 to 1989, 14,964 persons par-
ticipated in the program. We adopted four kinds of occult blood tests, the RPHA
(reversed passive hamagglutination) test, the FECA-EIA test and the OC Homodia
test as immunological methods, and the Hemoccult II test as a chemical method.
The positive rate was 3.4 to 5.6% in each test. The RPHA test was most sensitive.
The sensitivity was 84.6% for early cancer and 100% for advanced cancer. Gener-
ally, the immunological tests were more sensitive than the chemical method. The
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positive predictive value was 9.3% in the RPHA test.

We adopted total colonoscopy for further examination. The detection rate of
colorectal cancer was 0.16% with the occult blood tests as primary screening, but
was 0.33% with total colonoscopy as primary screening.

Thirty patients were found to have colorectal cancer (21 early cancers, 9 advanced
cancers), and the detection rate was 0.209, higher than the rate of 0.11% compiled
from the statistics of a domestic mass survey. The ratio of early cancer to detected
cancer was 709%, also higher by 469 than the statistics.

occult blood tests, five patients were found to have cancer by follow-up colonoscopy

In spite of negative fecal

for colorectal adenoma, and five patients were found to have cancer by questionnaire
or total colonoscopy as primary screening.

It is suggested that our screening program is suitable, but for better diagnostic
accuracy, further investigation of primary screening and the follow-up program for
colorectal adenoma seems necessary. (Accepted on October 30, 1993) Kawasaki Igakkaishi
19(4) : 381—392, 1993
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£ EARMDbLT, #&2
DE—IRA 7Y —= v 7k
R I I JORREE (fecal occult
blood test 2L F OBT) % 1T
v, EEREALE ORE D FRE
ZiTolboERRICL, Z
ZTIX19864F 3 A &£ D 19894
3 H & CoMils, BEATA
MRy 7 OKEEBAKRZE
FHEERNRCLUTHREI L. R
7V —= v 7RICiEE AR
BEHT 2 Z EHHRET, Bk
R, FMERz LT
BEEOEWI EPEELE
b0 7T, £3 OBT DA
7)== 7 LTOKEH®N
AT BERHE ZRE L.
BE 13RS 2 FENCEAM L T
B &, HuR K OB CIEE
&g 3= cEIXL, A
MRy 7 3222 cEIY
L7z, %8 OBT OfZEkI
DV TEHAREFIRIITLT 1
HEE, bEEDO~NED LV
NZEIAERET2~3 B
FEelL.

(1) & OBT 0EME
&% OBT DGR % gk
T 5% &, BRI RPHA &
5.6%, 7 x4 EIA #3.8%,
OC~ET4 7 3.8%, ~E
AN NE3IARTH - 72
(Table 1) .

(2) F#7AOBT @B
R
FEgpalic £ OBT OB
KRBT 5 L60RULEDE
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Table 1. Positive rate of occult blood tests
B M i e H)
RPHA # 204 35 3381 3620
(%) (5.6) (1.0 (93.4) ( 100)
7 = 7 EIA ¥ 223 48 5559 5830
(%) (3.8 (0.8 (95.4) (100)
OC~ET 4 TH: 42 15 1059 1116
(%) (3.8) (1.3 (94.9) (100)
NEH VI 49 3 1388 1440
(%) (3.4 (0.2 (96.4) ( 100)
Table 2. Positive rate of occult blood tests by age
F & (R 20~39 40~59 60~
RPHA & 20,/ 541 10872041 60, 764
(%) (3.7 (5.3) (7.9
7 = 7 EIA ¥ 29,1092 122,/°3424 68,1293
(%) (2.7 (3.6) (5.3)
OC~ET 4 TH: 1/ 136 29,/ 762 12/ 215
(%) (0.7 (3.8 (5.6)
~NEH IV O 1/ 180 28,/ 904 14 273
(%) (0.6) (3.1 (5.1)
Table 3. Correlation between each occult blood test
RPHA #
+ + -
- 8 0 66 — B E=88.4%
€I
73P12 + 1 1 31 R—HE=11.6%
Al — 65 9 1298
RPHA #
+ + -
o~ 7 0 31 — B £=91.6%
C=®
7:“ + 2 0 11 R—EE= 8.4%
7| - 43 1 948
7 =% EIA &%
+ + -
o~ 7 1 34 — B E=91.5%
C=
7| 2 0 11 T—EE= 8.5%
4
7= 30 11 950
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WEL R b BOBMEET, B3R T OF#
Bz bR THEZE (RPHA KR U7 = # EIA
% 1 p<0.01, OC~ET 4 THERUF~NEH IV b
I3 p<0.05) 358D BNz (Table 2).

(3) fEEIc X 5 OBT O—8%
BREFIEFNC X B E—REIC D W T ORER
BuIA—EHlBAsNnBDT, R—EFICEY,
B—EL) HCHMES ¥, £ OBT THIEL
T, FEREBHROBOLR—BEE, —BEE 2T
L7-. Table 3 1R LB, A—8FE, —8E
BZENFNRPHA #EE7 =% EIAKET11.6%,
88.4%, RPHA %X OC ~NET 4 THT8.4%,
91.6%, 7z EIABHEE OC~ET 4 TILT
8.5%, 91.5% CThH-olz. FEHEINEZZZH LY
7otz OEEERAL D&, BUTHEIE BB EIC
BB ERTHE EEZ SN,

(4) FRKREHBAER & OBT

ZOETIXOBT 2{7-oT, KIGHMEEIFTN

(3B19% %45 1993)

T RBARFRELEITL:. ZOBR, F
BanfzKE»A 166 TH > 7. FEHIL Table
4WRTEBYTHS. FEIFA~T6%, Btk
X3 01, Ak SREBLRA, ' 26, b
1T 2 Bl ThH - 2. ARESETIERENA
[sB7H, HNaB3HTEZEIThD
Dukes A Th-o7z. #H{THA Borrmann 2 5
#5], Borrmann 3 & 1 §fl CEEZEE X Dukes A
4], Dukes B, Dukes C&X 1 CTH - 7.
(5) FAKBH»A KT 2 OBT OEEE
FRABBAICBT S OBT OEHEE 2RETL
7z (Table 5). FHIDA RUETHNA 2R E
L& L, ETBADAEENRE LIZEED
OBT D EE 3% h £, RPHA #84.6%,
100%, 7 =4 EIA #60.0%, 1009%, OC ~%
T4 7 #25.0%, 50.0%, ~E AN b
33.3%, 50.0% TETBABXNRE LIZEED
IVEVRETH- 2. RBPACKT B

Table 4. Patients with colorectal cancer detected by mass survey and results of
occult blood tests
(19864F 3 H~19894 3 A)
R | BR6Z | EH¥E | Dukes| RPHA¥ | 7x# EIA | OCAET47 | ~AEANMMI
B 1| 62 M S Is A * * * -
2| 56 F R IIa A * * * +
3| 50 M A Is A + + *
4| 60 M S Is A + + * *
5| 56 F S Is A + - - —
6| 41 M R Is A + - - -
71 59 M S IIa A + + + +
8| 55 F S MIa A - - - -
9| 50 M S Is A - — -
100 76 M S Is A + + - -
ETE 1| 63 M S | Borr-2 B * * * -
2| 58 F A | Borr-2 C + * * +
3] 49M S Borr-3 A + * *
4| 51 M S Borr-2 A + *
5| 48 M S Borr-2 A + + + +
6| 56 M S Borr-2 A + + - -

* RMRE
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R iR 35 5.2~9.3%, ~EA NI
10 0% CEBEZERED -7, BERICHE
ki3 RPHA ¥ 9.3%, 7 =% EIA ¥5.2%,
OC ~NEF 4 7 9.1%, ~EAN NI 10.0%
THotr.
2. ERBOES L EIR

BRI RBSARZ O E A5 —HET
bhD, RZOTTEERRF LIS .
PR OFRAR i3 - B - AR R v 7 %2/
bFEciAL, B - BiiiRs e
HED2EFEEL, BRRIZZHEC—EL

7z. AR v 7 322 HI2ERSI ¥ TEE
U7z, [EINER 3R 72.7%, BRR 79.9%, A
BEIR v 27 95.0%Tdh -7z (Table 6) . KEFHA
RZOZEERMIBERDIPFELEZOND.
3. KBS ARBORBER
BARZICNT 2 Z2RIRZ O L
WRBEDORIBOTH D H > % > TRE OFHI
DA FIZDREE>TWL B DTH 5. 19864FEn
5198940 4 R ORBZE XDV THIERZZ D
ATH-12bD, BREEIZZLIHDIZDOVT
FTz. ARy 7 3REHEE » B ERE TR
HHENZBDT, T T IVHIE

Table 5. Reliability of occult blood test for colorectal T Z2H IOV THEE
cancers detected by mass survey L. ERIZ2ERETE
RPHA ¥ . lggg 8.7 9.3 99.7 19864E1,550 A, 1,047 A%
’ 19894E2,6944%, 1,971% L&
7= EIAMK | 000 | T °2 91 AEREAN L T V> < HEFIASEA & >
- 5.0 | 011 91 68.2 ’C“?of: (Table 7) . é?&:
*50.0 & 7OVHIER O FE A2 Z 2 E
BolE%s7: (Fig. 2).
~Enu bl | 333 948 10.0 98.7 s g
*50.0 4 FRBERZZ L BER
* FETBIENT 2 BRE (%) ZERIZ60RAD32.6% L d
Table 6. Results of mass survey for colorectal cancer
(1986 £ 3 H~1990 %5 A)
AERy 7
o | B &t
FERORE | REFEE
xRN B (40RE) 45239 25071 13443 83753
B A K A 8147 3534 6548 18229
= O # B 5919 2824 6221 14964
B IR FE (%) B/A 72.7 79.9 95.0 82.1
B C 619 113 423 1155
B =E (%) C/B 10.5 4.0 6.8 7.7
B B’ K D 342 83 384 1205 2014
ER2gE (%) D/C 55.3 73.5 90.8
KIGREFI% E 10 11 4 5 30
% R X (%) E/B 0.17 0.39 0.14 0.20
PNV F 96 24 93 224 437
% R ¥ (%) F/B 1.62 0.84 5.10 2.92

* I ENAH
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Table 7. Results of mass survery for colorectal cancer in a rural area
1986 19874 19884 19894
RPHA ¥ | 7=#EIA% | 7x#EIA% | 77 EIA 2 A &t
1HE | 1H¥E | 1H%: | 8XUMBZE
B A A 1550 2000 1903 2694 8147
EI B 1047 1363 1538 1971 5919
B X X (%) B/A| 67.5 68.2 80.8 74.1 72.7
B M C 62 47 62 146 ( 302) 619
B o E (%) C/B 5.9 3.4 4.0 7.4 (15.3) 10.5
B R K D 39 18 51 106 ( 128) 342
BRRZ2E (%) D/C 62.9 38.3 82.3 72.6 (42.4) 55.3
KEGEHIEk E 0 0 2 5( 3) 10
¥ R X (%) E/B 0 0 0.13 0.25 (0.15) 0.17
(LA e (%) E/D 0 0 3.92 4.72 (2.34) 2.92
KIGRREGIH F 8 4 13 38 (1 33) 96
¥ R OE (%) F/B 0.76 0.29 0.85 1.93 (1.67) 1.62
Bt RS R (%) F/D| 20.5 22.2 25.5 | 35.8 (25.8) 28.1
() 2RI OBEED LI VIERAINIER
¥ TESRAH
(%)
B <, W T508 R 29.5%, 0 20 40 60 80 100
0, > —_
405% AR 20.5_/:,’(‘269?;. Vil - : 0 womss
TR EOE#RE L 8.1%D B 10t
EBETH-7. 2721 HDA ’ Y 5ot
ORTHORRBOBES: T R
Zrote. & HIZE T IVHIE S
B 5 KRIBERBRZZ2E
CRERB LTI WER
w222 ERB L. (Fig.
3. AFMCAEZRLEE
EZP2HEIIRNEGER16.5%,
==]
RRR 22[_'2%?% v, 1HOD Fig. 2. Frequency of mass survey by age in a rural area
HADZLHEIRIKRBER
S (%)
43.6%, HHRH38.00%TH- 20 40 60 80 100

7o, 2R, S ATERD
ZRERRNTEED ZHFT
H5.

4. RO == T HSDER
REDOEE L ERRE
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—= U THRELTRTHDI
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FZRERBRECRLHOTHY, EEMBEEE
Do 55 L ERBREKIE RPHA ¥ T3 5.6%TH
D, ~EHNVFIER3.4% LB HEOCERRE
Th-o7:(Tables 1, 2) . ULy LEREKREIZOBT
BiEH T TR, MWL 2 BEBRELRE
aha. FAE HI1XREEK (Table 8) ZHMRL T
ETVHIR CEBRE 2 HE L7z, Table 7127w
TEBYERRFIMBRILZTPS 15.3%DE
BRELRD, 512 DEE (1989%F) 12
Hi: 2Bt L7272 OBT Bty 7.4% L1
L, BB LT 22.7% L EXERELS LR
L, REOWR L WS ECRBEDS WEE L &
> 7.

5. BEREE

KB ARZ BT 2 FERMRE ITEERE

Table 8.

DIREZRRL TS HDTIRRW. BERE
OSSP TRBHEENET 5200 THS.
BERBEOFECE X BERICL2EBEEN
HERELD Z. BABERERNEERE
(total colonofiberscopy : TCF) % %—&{Rks
EREZL L TR R2To 7. 22 TERROTT
>7: TCF OB 2MET Lz, WREIRB®RZ %
BHIA L 7-4THAD19864E 3 B L V1988 FE 4 H & T
HR 2 OFETOBT 21T\, BEFRE LR
814%12 DWW T TCF MEATHEERE LTV, &
bETHERERC 7V r— VAERT-C, BE
BRI L 7. BIALEX19864E 3 H L D 19874 8
A CREBEAZEAY, TRk~ ag—n
250 ml, TFV~xur10ml 2V, 208
BARYZF V7Y a—nE2EHRNC L EEE

Questionnaire used in mass survey for colorectal cancer

1. B 1 EHEOFEBIREI TTH»?
A EHBRIELY
B : F# (K% TH3
C:TH (R Th3
D : fEfhE THIZ S VBT
2. B 1 4R T3 PR3

2 BEEXH3
(3) ML BoT&ET

(4) Bl EREL2

(6) HEHLLIZS

(6) HEEHRH T oSV FTRSIBELNT S

(1) BERCAFIcES 2EC 2

VW 2
CiEw
Y3
>4
DWW Z
=42
Tng
>4
HARYAY &
>4
DWWV Z
=42
Tz

Wrwewewewewew

3. 5% CKE - BORK (FMEEDT) 2L BHYETH?

B
C. §-+iEBRE
D. ¥

E. JHG - HEXY) -7
F. Zzoft

i3

A, idw»
(1) %ehR

(2) &6z
B. w3z

(MDD 2B oI ADH) THARZS1ZD, BATEL B TLABBETH?

e. BL - BIE . Z0f
e. . f.FE g ZOfM

INAVRIEE
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WAl % KB UTRER 2500
mloE 2B T
-7z, TCFIZZ&E 130lympus
# &8 CF-10L, PCF, 101 T
BREIEREMIT, BERT
7o 1z, #AFH T hooking
the fold ¥, right turn
shortening #Y, a«-loop #%?
AWz, CFRECBT
% BZHIPH X Table 9 127" L
7. [BIE #E & = 1% 76941,
94.5% ThHo7z. % IEEE
B 2 R HE 04561 o FHKH 1k
Table 10 iIZ7"3 & 5 BED
W— TR & B b DHR2041,
44 4%, MEREECLZHD
1561, 33.3%, BIALESR+
STEREBRFICL DN
8, 17.8%»5F 42 dbDTH
27z, ZD& 5% TCF ORE
BECTHEERELZERL /2.
% 1A 21T o 7 HTHE D 1986
F3RLIVAFIIAETO
TCF Z2E 32601 ERE %
Trr—h ko THELR
(Table 11). FEH D LB X
7ebDIE38.3%ThH-o7z. &
BORRIwEFDOEAS» (B
B ESEEERLE E) O
40.4%D3FET, Z OHLIZFTAL
BT 2EETH-T. K
B A DE—IRA 7 ) —
=7 ® OBT XEI#EIHBEE
ETHY, BE—RA7 ) —=
> 7 TCF %5 /%8B
DBEDOE EIcDRBE L

BHEING. ZORHICAB N Y 7 O%2%E
WZDWTIRE0TZICDVTE—RAZ ) —=>7
2 TCF 217\, FICHAMICE—KRA 7 ) —=>
7L LT OBT #6,150%1DWTiTw, LT
FRRENTRKBBRARVCKBRY — 71220 T

Nk E %<& (3819% %45 1993)
Table 9. The most oral side observed with colonoscopy
SR | ™T | BT | kfT =
[i=A A= g
B e | omm | wem | mm | 00| B
BT 0 6 7 18 14 769 814
(%) 0 0.7 0.9 2.2 1.7 94.5 100

[EIE LR E =R 3 ~405 (F#911.34)

Table 10. Obstacle to total colonoscopy
=7 | i & - =
TT? & % % Ej(é %@ﬂﬁ :TI-
LB 20 15 8 2 45
(%) 44 .4 33.3 17.8 4.5 100

Table 11. Results of questionnaire withdrawn from exami-
nees of total colonoscopy

1) KBAHESFREZEFTL 2

Aidw 38.8%

B:wwnz 60.7%

C . EEE 1.0%

(2) BWEBZZRZEoRFIEZ, CORPREFB/TCLLED
A I THIOMRA 18.5%
B | REDKIFER 5.6%
C  BRERSBLLLLL, EBNShnIL 3.4%
D : THI (BESE» o, BEARE, BESH-7) 24.2%
E . EFOFEA EE, EXEHERL L) 40.4%
F I BRERTROEA 6.2%
G Zzoft 1.7%
Table 12. Comparison of occult blood test with total

colonoscopy as a primary screening

F-RAZ) ==V T LT | FR/AZ) =TT 2t
OBT 28B4 | TCF 2RwiHs 8
ZPHE 6150 607 6757
HRRR 33 47 80
FRE(%) (0.54) (7.74) (1.18)
PN 10 2 12
FHRFE(%) (0.16) (0.33) (0.18)
KEBRY) —F 23 45 68
HREE(%) 0.37) (7.41) (1.00)

DOF REE 2 L L 7z (Table 12) . KEEBA %
BEIZOBT 2E—-RAZV—=v 7L LGS
106, 0.16%, TCF 28—IRA 7V —=>7&
Uiz &E 26, 0.33% ThHo7z. REBRY —
IR EBERIZZ N Z 236, 0.37%, 4561,
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Table 13. Patients with colorectal cancer detected by mass survey and results of
annual screening
| - " Dukes B % m R &E T4
AL WL PR g | 1086 | 1087 | 1088 | 1989 | 1090 | BB
1| 62M S Is A ’ ' ' '
2| 56 F R IIa A
3| 50 M A Is A
41 60 M S Is A
5/ 56 F S Is A
6] 41 M R Is A
71 59 M S IIa A
B 8| 55 F S Ma A
9| 50 M S Is A
10 76 M S Is A
1| 62 M R Is A
12 57 M S Ip A
13| 46 F S II a A
B 14| 66 M S Ip A
15| 70 M D Ip A
16| 63 M T Ma+Ilc A
17| 66 M R Ip A
18| 54 M R Ip A
19| 48 M S Ip A
201 60 M R I ps A
21| 69 M R IIa A
1| 63 M S Borr-2 B
2| 58 F A Borr- 3 C
. 3| 49 M S Borr-2 A
£ 4 51M | S | Bor-2 | A
1T 5| 48 M S Borr-2 A
& 6| 56 M S Borr- 2 A
71 59 M S Borr-2 B
8| 72 M R Borr-2 B
9| 69 F R Borr- 2 C !

I RBEOFERERE

7.41%THY, BE—RA 2V —=>71Z TCF %
AWBEEDANEE (p<0.01) KBVWHRREER
Tholz.
6. ERTRRINL-KBHIADER ERERE
RiR

19864E 3 A & D 19904 5 A £ TOHAMICHE
THUIR, BB AR UCAB Ny 7Z2HIZDONT
14,9640 OBT 2HEATLIz. ZOZZEDFH»
SR RE R E KB AESIZ Table 13 12773
EBYTHS. RESAFKREKIZIM, 0.20%

* L @KBNRSRERESR B R, 5 HR S W KBRBES
*

CKBBEDO 7 +9—7 v 7 XD FER S NIKBEES

Tholz. 2D LEHPFBADED 2FIT 0%
ThHoTz. FEI340mAR 5, 5051261, 60
BAR10B, 70 3B TH > 7. HHERALIE S
RG2S 8 H % < 174 (56.7%) , IRWVCER 9
B1(30%), EAT#RG 2 B, B&ITHEES, TITHREES
ZER 1HIT>OEHTH- 7z, AREREIZE
HADSATIZ IpE 6 ] (28.6%), IpsE 141,
IsB 8 ] (38.1%), Ila# 5 #] (23.8%),
Hat+cHE14ITHo7. Dukes pHHIZ L 5
EEEIVWTNHATH-> 2. ETBATIKE
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Borrmann 2 # 8 )], Borrmann 3 # 1 41T
o7z, BEEE X Dukes A 44, Dukes B 3 41,
Dukes C 2l Th o 7. HRBADKRLZZE
A5 LPIEIZETHRREINIZD D208
(66.7%), BEZZ THRREI N H O IX106]
(33.3%) TH o 1z. BEADBSA2IBID 5 BHIEIR
Z0bDIZ136(61.9%), BHEEZDOLDIZS
Bl (38.1%) ThH-oiz. ETHA 9 FITIIHIME
22 TH(77.8%), BEZZH» 5 261(22.2%)
Thote. BERKBHPAIFOFICIIZERELE
LTRY =7 L TREBERERICSAL LTH
Ra3hiboa 5 fl(»nd BiAsA), TCF
ERRREE - RAZ YV —= 7 LTHAS
N7zb OB 5H (FdBIEBA) THo 7.
FHBAFKROBEEET % 7120 DEWEKD 2 &
BThoiz.

% =

KB ADER, FECOEMIZAFMOEBEET
by, AREELORELRFEL L TEEET
HEANZBAMKDO—D L LTHED ETY
LY BHITSNBICES>TWS . KK S prospec-
tive study & L THRET &N T, BRIt 2RED -
FTEMMICIIBEIBI RELE ZATHEH, B
EMMRZ ORER 2B % 2 T case study DR H
SRGBADRZIZIERDENCES TS, I
D& > BHH»LESREIIRZ EHET 2 THz
> TOER DMERERETL, KIBBAKRED
FREZZRBL . MERAOE—SIIERIK
JoBRE (OBT) S L LTHERITH 2% %
TRRE L7z, OBT OBAFKREZH I 5 1EME
REEERIEO TEETHY, B2 ORFTL
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