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ABSTRACT ) .
Background/Aims: There are few reports regard-
" ing the accuracy of endoscopy in detecting .cancer.
" We investigated the difference in the false-negative
rates for cancer detection between gastroscopy and
colonoscopy using the records of a population-based
cancer registry, which is the most accurate in Japan.
- Methodology: Between 1990 and 1995, 51,411 gas-
| troscopic and 7,756 eolonoscopic examinations were
' carried out in our hospital. These subjects were
. ‘matched with the cancer registry and the patients

whose gastric or colorectal cancers were missed by

- examinations were identified.

Restilts: The false-negative rate for the detection
with gastroscopy was 25.8 percent at three years but
that with colonoscopy was 11.1 percent. This differ-

ence was statically significant p=0.0T.

Conclusions: We concluded. that for-routine exami-
nations, surveillance after negative endoscop§’ should:
be discussed based ot the difference in: false-negative
rates between gastroscopy and colonoscopy.

INTRODUCTION

Gastric and colon cancer are the main causes of
death from gastroenterological cancer in Japan. Since
no definite strategy exists to decrease the incidence of
these cancers, detection at an early stage is important
in order to decrease the mortality resulting from these
diseases. Endoscopy has replaced X-ray examination
as the primary method for direct diagnosis of these
cancers and has become the gold standard diagnostic
test for the detection. There are a few reports regard-
ing accuracy of endoscopic detection of gastric (1) and
colorectal cancer (2). It is important to discuss the
methods of training endoscopists and surveillance
after negative examination based on the accuracy of
endoscopy. We studied the accuracy of endoscopic
examination for gastric and colorectal cancer using
the records of the Fukui Prefectural Cancer Registry,
which is the most accurate population-based cancer
registry in Japan.

METHODOLOGY

Between January 1990 and December 1995,
51,411 gastroscopic and 7,756 colonoscopic examina-
tions were carried out at the endoscopy section of
Fukui Prefectural Hospital. The examined patients
had not been previously diagnosed as having gastric or
colorectal cancer by endoscopy. Data for each patient
including age, sex, indication, examiner and endoscop-
ic findings were entered into a computer database pro-
gram.

The subjects examined with endoscopy from 1990
to 1995 were matched with the Fukui Cancer Registry
from 1990 to 1998, using their names and birth dates,
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and the patients whose gastric or colorectal cancers
were missed by examinations were identified. The
Access 2000 software (Microsoft Corp., Redmond,
Washington, USA) was used to match these databas-
es. False-negative results were assessed as those
examinations in which the subjects were not diag-
nosed as having cancer based on the endoscopic inves-
tigation but were later diagnosed as such and entered
into the cancer registry within three years. Clinico-
pathological data with regard to the false-negative
patients were available from the treating physicians.
The Stat View version 5.0 software (SAS Institute
Inc. Cary, NC, USA) was used for all statistical analy-
ses. The Chi-squared test was used to compare the fre-
quencies. P<0.01 was taken to indicate significance.

RESULTS
1. False-negative Rate

Patients were diagnosed as having gastric cancer
in 542 initial gastroscopies between 1990 and 1995
and entered into the cancer registries. These endo-
scopic investigations were identified as true-positive
examinations. In 188 gastroscopic examinations,
patients were not diagnosed as having gastric cancer
but such diseases were detected within three years
after examination. The false-negative rate for the
detection of gastric cancer with gastroscopy was 25.8
percent at three years.

For colonoscopy, the numbers of true-positive and
false-negative examinations were 329 and 41, respec-
tively. The false-negative rate for the detection of col-
orectal cancer with colonoscopy was 11.1 percent at
three years. The false-negative rate for gastric cancer
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was significantly higher than that of colorectal cancer
p=0.01

2 Comparison of False-negative Rates

There were significant differences in false-negative
rate for endoscopic detection of gastric cancer between
male and female subjects, and between young and
older subjects (Table 1). The endoscopists were divid-
ed into the two groups based on their levels of endo-
scopic expertise. The false-negative rate for detection
of gastric cancer was significantly higher among those
examiners with less than 10 years’ experience as an
upper gastrointestinal endoscopist. No difference was
found between locations in the stomach (Table 2).

There was little difference in false-negative rate
for detection of colorectal cancer with endoscopy
between male and female subjects, between young and
older subjects or between intern endoscopists and con-
sultants (Table 2). It was more difficult to detect col-
orectal cancers located to the right of the splenic flex-
ure than those located to the left. This difference was
statistically significant.

3. Staging of False-negative Cancer (Table 3)

Of the cases of gastric cancer diagnosed after the
false-negative examinations, 13.8% had invaded the
muscular layer. This rate was 22.0% in colorectal can-
cer. The difference was not significant.

Frequency of Repeated Examination

In order to detect gastric cancer at an early stage
repeated examinations are recommended with a short
time interval in Japan. We researched the frequencies
of re-examinations within three years for participants
whose endoscopic examinations were negative in
1993. ]

In 1993, 8364 gastroscopic and 1498 colonoscopic
examinations were carried out in our Hospital. Of
these participants, 3672 (43.9%) were reexamined by
gastroscopy and 438 (29.2%) reexamined by
colonoscopy within three years, respectively (Table
4). The difference was statistically significant.

DISCUSSION

Fukui Prefecture has approximately 820,000
inhabitants and the Fukui Cancer Registry is autho-
rized to access information on all patients with cancer
in the region. The administrative offices of the prefec-
ture are obliged to send to the registry the death cer-
tificates of all patients, while data concerning patients
with cancer are voluntarily provided by medical facili-
ties in the region. Therefore the percentage of cases
where documentation consisted of a death certificate
only (DCO) was the most important indicator of the
number of omissions in the medical data. Since the
DCO rate in the Fukui Cancer Registry was the lowest
in Japan, the accuracy of registration was evaluated to
be the highest in Japan (3).

A few studies (4,5) linking with sub-national gov-
ernmental population-based cancer registries have
been conducted to analyze the accuracy of screening

v

24

LI o L
se-fiegative;Hate {0 Detect;

True False False-
positive negative negative rate p value
Total 542 188 25.2 -
Gender Male 351 142 28.8 p<0.01
Female 191 46 19.4
Age Under 64 years 290 132 31.3 p<0.01
Over 65 years 252 56 18.2
Instrument  Fiberscope 430 147 25.5 ns
TV-endoscope 112 41 270
Experience  Over 10 years 302 73 19.5 p<0.01
Under 10 years 240 115 324
Location Upper third 83 33 28.4 ns
Middle third 178 64 26.4
Lower third 262 91 25.8

True False False-

) positive negative negative rate p value
Total 329 41 11.1% -
Gender Male 178 26 12.7% ns

Female 151 15 9.0%
Age Under 64 years 170 19 10.1% ns
Over 65 years 159 22 12.2%
Instrument  Fiberscope 175 22 11.2% ns
TV-endoscope 154 19 12.3%
Experience  Over 10 years 166 17 9.3% ns
Under 10 years 163 24 12.8%
Location Right side 79 19 19.4% p<0.01
Left side 250 22 8.1%
TABLE 3 The:Rate
The rate of
Early stage  Advanced stage advanced stage
Gastric cancer 162 26 13.8% -
Colorectal cancer 32 9 22.0%
ns

Advanced stage: Cancer invaded the muscular layer.

o TABLE 4.The Rate of Reexaminations after Negative Endoscapy

No. of negative No. of reexamination The rate of
endoscopy within three years reexamination
Gastroscopy 8364 3672 43.9
Colonoscopy 1498 438 29.2
P=0.01

mammography programs for the detection of breast
cancer. Using the same procedure of linking with the
cancer registry, Tatstuta et al. (6) examined the diag-
nostic accuracy of gastroscopic biopsy in the diagnosis
of gastric cancer. Bouvier et al. (7) reported the accu-
racy of lymphoadenectomy practices in resections for
stomach cancer on the basis of a population-based can-
cer registry in a well-defined administrative area in
France. Voskuil ef al. (8) surveyed the occurrence and
prognosis of esophageal granular cell tumors in a
Dutch register of all pathology diagnoses. Population-
based cancer registries have been used not only for
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epidemiological research but also clinical study.

In this article, we compared gastroscopy and
colonoscopy for accuracy in detecting cancer using a
cancer registry. The false-negative rates of endoscopy
in detecting gastric and colorectal cancer were 25.8%
and 11.1%, respectively. The difference was statisti-
cally significant. In order to detect gastric cancer at an
early stage, repeated examinations with a short time
interval are recommended in Japan. On the other
hand, participants tend to refuse annual colonoscopy
because of the bothersome preparation and discomfort
and/or pain associated with examinations. Compared
with the rate of subjects reexamined within three
years after negative gastroscopy, that rate after nega-
tive colonoscopy was significantly reduced. This might
partly affect the lower false-negative rate for cancer
detection with colonoscopy, but is not sufficient to
completely explain the huge difference.

In spite of careful observation, there seem to be
some blind areas in the stomach when a forward-view-
ing instrument is used (9). It is often difficult to detect
lesions and perform biopsies at the gastric cardia or
the body, for example, especially at the lesser curva-
ture or posterior wall. In the early stage, the macro-
scopic type of gastric cancer frequently shows the
depression type which is difficult to detect, but most
early colorectal cancers are red polypoid lesions which
are easy to detect with endoscopy. Consisting of nor-
mal, atrophic and intestinal mucosa, the background
of gastric cancer is varied. However, since the mucosa
around colorectal cancer is comparatively uniform,
such lesions tend to be distinctive on endoscopy.

The false-negative rates for detection of gastric
cancer were not different between stomach locations,
but the false-negative rate for colorectal cancer detec-
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tion was significantly higher for tumors located proxi-
mal to the splenic flexure compared to those located
distal. As large haustra or remnant feces disturbed
observation in the proximal colon, the examiners tend-
ed to miss the lesions or perform inadequate biopsies.
We have reported that the oversight rate for polyps
with conventional colonoscopy in the ascending colon
was about 11 percent when using the retro-flexion
colonoscopic technique (10). Additionally, some false-
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The false-negative rate of gastroscopy was signifi-
cantly higher among intern endoscopists than for con-
sultants who had at least 10 years’ experience as an
upper gastrointestinal endoscopist, but no such differ-
ence was found for colonoscopy. Minute gastric cancer
presents as red or uneven mucosal lesions, and it is dif-
ficult for intern endoscopists to detect such lesions and
take biopsies. After experiencing many diseases with
gastroscopy, consultant endoscopists would be better
able to find such lesions. Although the large bowel is
narrower than the stomach, the endoscopists would be
able to avoid missing the early colorectal cancers with
skill as intubating cecum, even with short experience.

We concluded that the training plan for endo-
scopists, routine of endoscopy, and the surveillance of
subjects after negative endoscopy should be discussed
based on the difference in false-negative rates between
gastroscopy and colonoscopy.
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Decrease in the rate of gastric cancer death due to repeated endoscopy
Osamu Hosokawa, Masakazu Hattori, Takayuki Takeda
Department of Surgery, Fukui Prefectural Hospital, Fukui

Although it has been a long time since the method of screening gastric cancer was changed from X-ray
examination to endoscopy in Japanese institutions, we have not found any reports which prove the actual
decrease in the rate of gastric cancer death as a result of employing endoscopy. Consequently, endoscopy
was not recommended as a population-based screening method for gastric cancer in the guidelines
published in 2006.

The aim of this study was to evaluate the decrease in the rate of gastric cancer death as a result of
employing endoscopy, based on the accurate records kept by the population-based regional cancer
registries. Among the 4889 cases used in our statistical study, all of whom were older than 50 years of age
and were examined in 1993 by gastric endoscopy, 2310 were reexamined from 1994 to 1996 and were not
diagnosed with gastric cancer. However, 2579 were not reexamined within that time period. We compared
these 4889 cases with the population-based cancer registry of Fukui Prefecture, which is the most accurate
~ in Japan.

In the reexamined group, 40 patients were diagnosed as having gastric cancer after 1997, and two patients
died of gastric cancer. In the non-reexamined group, 49 patients were diagnosed as having gastric cancer,
and eleven patients died of gastric cancer. The cumulative 5-year death rate (Kaplan-Meier procedure) was
9.1% and 24.7% in the reexamined group and the non-reexamined group, respectively (p<0.05); significant
differences between these two groups were observed. The odds ratio of death from gastric cancer for the
reexamined patients was 0.20 (95% confidence interval, 0.04-0.91) compared to that for the non-reexamined
patients.

It is suggested that repeated endoscopy might reduce the mortality of gastric cancer by 80%, but a long
time must elapse after the examinations to observe any real reduction in the mortality rate.

Journal of Gastroenterological Cancer Screening
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BTHIE, FEFLoPYTE, AEKBEOE
RIDRUDR EDOBRBENHIR S B, LHL, £
OEADOBHIL, EEOEENLTH DY, AREE
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BIZOoWTDL ) =R RIE, BREERTOEEF
BERLTwE, /2, 2V ZANRRE, T4 F
SA Y THRASINTVEMEHR T EIERS B L
TZaTMD—2TLHY ) 5,

DI Y ZANKRE, BEOEELIKD TV
HBEAERTHLIH—2ER, BRELEDTO
BEFROFERZEH, X5IERDEDOREIRY
DHDT, FIEMELCHIREERIBEETH S,

4. EEBHROEE(LEEZOES

EZIZERBEOSFICHEIN TS, BAFR
2T, HEMELERE-T, TORELEHN
WCEHL, ERERBEHICTELILTH D, LTz
BoT, BREETIE, I XTORRZEENEZE
BTTLH, MABIUREROANCES ICEREL
THHHITEHNTE D,

IHICR LT, #HEHE, FICEWROTETI,
BADOEBMLEBROERRE, HLOFETEET
BAbDT, TOEEAFEICKELRBNDPHS, 2D
EBWNLRANTREZ BRBFEOSE T, HLHH
WCHREADERERIZEBVWDOLL ZEDTE, HFllCHRES
NEBERLBRIEADPTETHE LV Fla%
boTnb, BESFOERTFHHIERTE S
B OBk, EREROFEELT DL, &
A, BEOSEH TRMLOBREZSE (WE
ZRfbEh &) EREL T, BFROFHLIGEET
HY, FLERLTVE, FhI21F, BFICIZEEE
BICRBTELZWEGHFS L, LidoT, &R
K CEBREN L FBOEEPTOREHEVEV,
BICREZEEIIBICELZ L L, FBRLLTY
BEGIEL %,

VHORHEIC L 2 BB RODHNIL, TEHIZ
DbOWEP oD, REIZETFVADEAERT
BEENRIEERN BT o7, L2 L, AHE
SWEOTEBIITET, NPT ZOEEIMOE
FISEDOANCEREINIZCL, RETOEIRETH
FEBVTVBERO—2TLIDHA), Lo T,
MREZICDEEZHZEOFED —HIY AnT,
EFADOACRELLFMEND &) IBDLLE
B b,

FWIZ, ARERSROESICL), BB ZT—

1184

Y TORBIFREITEE LY DODH D, MFRATEE
Kb tBbhanF L RLVORNEBEFRFTZEDK
ELHFENLTHLDTH B,

B 4 DEBDFTFHEIZ OV THENTZDS, —BHEA
REEFECOZTHERERD, B THRELS
BRI, IR EBRTCHIELLERB20102,
HRIRFHFRCTWIGEBELE L (RHET HLEN
H5bo

ZDDITI, ARFEFESTIIAREOK—ZTV,
ES AV Ea—F r VWG E Ry ERT
HFERELT, HERHLBFANHEFES (OMED) X
minimal standard terminology (MST) # Eg L T\ 5,
AARMLBRNEEESR, COBREREERLT
Vwa (R, chid, FREFR 2 COEBENZE
BSELH—L2DDOTHB, LIrL, TITH,
EARRHERE TCOMBIN LR EORBRFED
BHEACEEICE U THEATEAER 2 ENT
wnY,

AABELENEEEATOIEC LY, HAHREER
BFEIINMEENZ LT, FOF— % OELY HFn
He 0T, HEMARLRLL T#EsT 2 S
h, WESEEEOEBENTEREZ EOF#EI NI,

ZONEBEMER (BFHIREEZROTRE - AFHK
DEBHBRAEOMRESR) TOREDHFEIL, HEHE
DEBEELTH Y, F72, FOEICRHEH
DTiEHEH, BRERLULAZ EFRBEBFIZOVWTO
BE(LZIT-o TORET D 2 3N, E5iZbhbhs
PENCERAL TV AARERECTE- Y — L 5H
BO¥H— LT TOIHEBEE B OZERE(L I ~NDF
HHFThHLTVEY,

5. ARSEEROEELE LTSN

WHERREOLZEWZFA720I121F, RATERE
BICEBFHITTEL TR LATRITE S %2\,
D70, RETEOEVEERLHRRET L2012,
BAHESENHEFRIELAD YR I RF—T XY
P TARIAVERERL TR, Thb0h
AFTA2E, BEISRLLTHEDOW EEELF
ToNB7:H0bDT, BIIERHFIIHTT S D
DTIRZ Y,

RATEREWDTHITRIET E R WFEROBERRIC
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Table 6 . BAMMASE (Terns for the esophagus) .

e

b EREE -
+ (ATTRIBUTE. YALUES) 3

| o ' N ) ﬁ—*ﬂ FE#E /e t)J\B!TIcmD\ -”‘
E® (Normal) E¥ (Normal) (Z line) {(Distance in cm) (;'n from incisors)
Pl (Lumen) .
%38 (Dilated) {7 (Sites)
kR MR SR BN S {enin
(Stenosis) (Appearance) (Extrinsic) {cm from incisors)
REOAEM
(Benign intrinsic)
EHoREYE
(Malignant
intrinsic)
FORS (cm)
{Length {cm) )
Aa—FBBTRH,
(Traversed) ~ 134y (Yes)
2 =Ynoge JhbT:pic)
(After dilatation)
(BRI {T))
E2optEiEaE ,
(Extrinsic AT (Size) 4 (Small) 2Bia1 (Sites)
Inpression?)
A (Larze)

B 1 BFHLBAEFEEEOMST (AFEERRERK—LR—J» 5 O—8E&H)

DT, BOPOMERNEDH B, £0O—2I3, H
TLTHBEWHLWERRARIZE ) 252 TH 5,
COFBEMBEREIEXORBIIEELRILTH Y,
ANV YEFEETH, BRICZOFREZLETORK
TEHERL TS, Thbd, RERZERICLIEK
#E, ZLODOEREICOWVWTIE, FhAPELEE
DOHELE LDV TDAL YT+ —bF - TV}
TSI h EOEBTHITTAE V) DT,
B 2 BIRESTRITT 2RALFHE TR -& Y
EXBIER TV D,
KRORMEIX, L=V FRORALERICE D
WHIET AL THE, i, #4534V THFER
WS BRLUBEZDOL L T—EOBHROLENS
&, BEEOEERERIIOVWTORBI 2 &R T
5o RATEEUDEVEMOBRIE, Z0kH%
EREzDo7-bDTHB, E01T, BEBITELT
i, H—2ERLET—DBERE~NOHICEHEHRI L

T A2 ETH B,

VDAY RAZ—T A FOERIE, BRECHEOHE
B2V T S, BAOEMPLBRENDORITICL Y
BRIEIIRE ST D, ZOMRTIER SRS T
ZaTNE, VAIZRZ =V AV MIWEATHY,
4 DEEOBERICOAE > ERIFNEEOLE
BRECEB L2V L2 THICRBTRETH 5,
VAT A=T AV MOFEMIZOVWTIE, XFDE
TR WDEET D, ZOEMIIOVTIZE
LA RBESTHER SNV R 732 =T A Y

Mo TARTAVEBGRLTUEL WY,

6. EFHBELEZOEHK(

EZHE, FIIARGEOEREE COEROEHE
CDLEEIIDWTIE, MO LTHE, BRKT
BEZHBFT CTRBEEZLDEIF—RTFT A4 7FEIT
bhTHEY, T TREELFRIIOVWT L2
ELEBED Do TIThbh T, EZOBMLE
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