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SUMMARY: Ninety-five cases of carcinoma of the extra hepatic biliary system from the ABCC autopsy
series were studied. The prevalence of gallbladder and bile duct carcinoma was found to be approximately
equal to that previously reported in the western world. No significant relationship was found between
exposure to ionizing radiation from the atomic bomb and either carcinoma of the gallbladder or bile ducts.
Cases of carcinoma of the gallbladder were more likely to have concomitant gallstones than were individuals
in the entire JNIH-ABCC Life Span Study autopsy population, but markedly fewer stones were found in this
series of cases of gallbladder carcinoma than in series previously reported in the United States.
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INTRODUCTION

The frequent association of gallbladder carcinoma and
cholelithiasis is well known."? Most authorities now
feel that stones precede gallbladder carcinoma and play
some role in initiating it.>* In Japan, although the
prevalence of gallbladder carcinoma is approximately equal
to that of the United States,®® many authors have
reported substantially lower prevalence rates of gallstones
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in patients with gallbladder carcinoma. B5E T finding,
if true, would suggest that other factors may play a larger
role in gallbladder carcinogenesis in Japan.

Sixty-one gallbladder, 25 bile duct, and 9 ampullary
carcinomas from the ABCC-INIH autopsy series were
studied. Their prevalence was determined, and the
relationships between these tumors and ionizing radiation,
cholelithiasis, and socioeconomic factors were investigated.

MATERIALS AND METHODS

The JNIH-ABCC Life Span Study sample (LSS sample)®
consists of a fixed population sample of approximately
100,000 people who resided in Hiroshima and Nagasaki
in 1950. Included are individuals who were exposed to
radiation from the atomic bombs and, for comparison, a
number of nonirradiated persons. Estimates of the dose
of ionizing radiation received are available in almost all
cases, based on a tentative 1965 (T65D) estimation
method.'” When a member of the LSS sample dies, an
intensive effort is made to obtain permission for autopsy,
regardless of the cause or place of death. Since 1
October 1961, postmortem examination has been performed
on approximately 40% of the individuals in the LSS
sample who have expired. These autopsies number 2457
through 31 December 1967 and are considered to be a
relatively unbiased subsample of all deaths in the LSS
population. Cases in this autopsy series were used to
determine the prevalence of gallbladder, bile duct, and
ampullary earcinoma, and to investigate the relationship
of these tumors to ionizing radiation, cholelithiasis, and
socioeconomic level.

In addition to the LSS autopsy series, approximately 3500
autopsies have been performed at ABCC on persons who
were not members of the LSS sample. Most of these
were performed prior to 1960 when emphasis was placed
on the postmortem examination of proximally exposed indi-
viduals and those with the diagnosis of cancer. There-
fore, these cases are not well suited for analyses of
prevalence or relationship to ionizing radiation, but they
are useful in studying such factors as extent of metastases,
histology of the tumors, obstruction, jaundice, and
cirrhosis.

All autopsy protocols in the entire ABCC autopsy series
with the diagnoses of carcinoma of the gallbladder, hile
ducts, ampulla of Vater, pancreas, liver, and malignant
neoplasm of unspecified digestive organ were examined
and the histologic sections were reviewed. When doubt
existed as to the primary site of the tumor, the formalin
fixed organs were reexamined and additional histologic
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sections were prepared. Five cases in which the primary
site of the tumor still could not be determined were not
used in the analysis. No attempt was made to distinguish
among bile duct tumors arising from hepatic ducts, cystic
duct, or common bile duct because of the extensive regional
metastases found at autopsy in many of the cases.

Gallbladder, bile duct, and ampullary carcinomas were
classified histologically as scirrhous, medullary, mucinous,
papillary, or adenoacanthoma. Mucicarmine stains were
often helpful in identifying some of the poorly differentiated
scirrhous tumors as adenocarcinomas. No sarcomas or
pure squamous cell carcinomas were found. Information
regarding metastases, jaundice, biliary obstruction,
cholelithiasis, and cirrhosis was obtained from the autopsy
protocols. When indicated, liver tissue was reexamined
microscopically to confirm the diagnosis of cirrhosis.
Additional information regarding socioeconomic level was
obtained from the Atomic Bomb Survivors Survey con-
ducted at the time of the 1960 Japanese National Census.

No significant differences in the prevalence, sex distri-
bution, or behavior of the tumors were found between
cases from Hiroshima and those from Nagasaki, so the
autopsies from the two cities were combined in the
analysis.

RESULTS
The 1961-67 Life Span Study Autopsy Series

Thirty-one cases of gallbladder carcinoma, 14 cases of
bile duct carcinoma, and 3 cases of ampullary carcinoma
were found among the 2457 LSS autopsies and were
used to calculate the prevalence of these tumors and their
relationship to ionizing radiation and socioeconomic factors
(Master File and Autopsy Numbers of the 48 carcinoma
cases are listed in the Appendix).

Prevalence. Since no difference in prevalence of cancer
of gallbladder and bile ducts was observed by city (Table
1), and the number of cases is so few, cities were com-
bined in the following analysis.

Gallbladder carcinoma was present in 1.17% of the
1283 males and 1.36% of the 1174 females in the LSS
autopsy series (Table 1), a difference that was not
statistically significant. There were 874 malignant
neoplasms (excluding lymphomas and leukemias) in this
autopsy series and gallbladder carcinoma accounted for
3.1% of these malignant tumors in males and 4.1% in
females.
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Bile duct carcinoma was present in 0.47% of the males
and 0.68 % of the females (Table 1); again the difference
was not statistically significant. The prevalence of bile
duct carcinoma among all malignant tumors in the 1961-67
[.SS autopsy series was 1.2% for males and 2.0% for
females.

Only three cases of ampullary carcinoma were found in
the LSS autopsy series, all in males (0.2%). Ampullary
carcinoma comprises 0.3% of all malignancies in the

1961-67 LSS autopsy series.

Radiation. In order to determine the relationship, if any,
between ionizing radiation and the prevalence of gall-
bladder and bile duct carcinoma, the exposed cases were
divided into four groups by radiation dose (T65D) as shown
in Table 2. The age-sex adjusted expected value was
calculated on the hypothesis of no difference in prevalence
of gallbladder and bile duct carcinoma by radiation dose.
The ratio of the observed to the expected cases shows,
therefore, a kind of relative risk. No relationship between
either gallbladder or bile duct carcinoma and ionizing
radiation was found.

Socioeconomie Factors. Three factors were available to
evaluate the socioeconomic status of the people in the LSS
population: type of major family income; occupation of the
head of the family; and number of tatami mats per family
member. This information was available for almost 2/3 of
the LSS population from the 1960 Atomic Bomb Survivors
Survey. For each factor the individuals were divided into
three or four classes with Class I representing those in
the highest socioeconomic group and Classes II, III, and
IV representing successively lower groups.

Because of the small number of cases of bile duct and
gallbladder carcinoma, tumors from these two sites were
combined in the analysis. No relationship was found
between either the type of major family income or the
occupation of head of family and the prevalence of gall-
bladder and bile duct carcinoma at autopsy. However,
there was a positive relationship (p<0.05) between the
number of tatami mats per family member and the preva-
lence of these tumors with the tumors occurring more
frequently in the higher sociceconomic levels (Table 3).

The 1948-67 ABCC Autopsy Series
Sixty-one cases of gallbladder carcinoma, 25 bile duct

carcinomas, and 9 ampullary carcinomas from the entire
1948-67 ABCC autopsy series were used in the analysis

EER B D0.47%, TH0.68% 2B b A (F 1),
ZOELEIFMIEETIE A0, 1961—674 M 12 &4 A
ERBREOHRTHRO S NATRTO B x4 30

TWWMOEEL, BTIE1.2%, £TEH2.0%TH- /.

Fap A B E OB R THD SN EREE DT A 34
(0.2%) 12 &Y, ZholE+NTBTh- 2. BRE
L, 1961—6THEMOBHREGEFOSIBTED s 1
AT NTOBEMERD 0.3 %% 5B Tk,

BEATHR AL ST EE & H RN b L UTIRAEER & o) B B (R
BHA2PELERETELD, B2IIRT LI, K
5 & W IRAR R (T65D ) Bz o BEIZ 47 HE L 72 28
FLRUMESOERBRCIE, EREECE3ETLTVE
mﬁﬁu%d%.¢mw;wwz%mLtwﬁM%ﬂﬁ
Lz, LZd-T, BEROMFHzYT2EE, —f
DML ERELTTLOTH L. INPE F /2 1210
e MRS L oM, MEREEED LML o

HE - BFEMEATFT HaMgEHCcsIIREONLE
REMRELEMT 3720, KO Z20EF 20T
EH RV B8 2 FRIWAOME, (2) HEH =0k
¥, QFEVCEVYLVOR. Zo¥EE, HFHAE
LHIOIEE A Y 350 21250 T 19604 FE AR B %
EroRbBLENTVE., ERFII2VWTHEEE 3L

FATIA Y, ToH ITEie - i kiEo
Beb@mwET, AwTHET, B0, 5N IESCE

45,

A& & CIBEHOMA B D E 00T, BIFORE

ZOZOOMMIT B A & G LA BY L Ek
WADIEE+ L Ot RO & SETEL S h A H%
WEIUBEMOEHERELOMIGMMZHED s L
of., LAL, FRABUVLEDYZDDEKEING
OIEMBOTHEE L OBIZIZENHM (P <0.05) 4% 0,
MEE Stk - BEAREEOBm EIZE{BET A LA
Mmbvehi(#E3)

1948 — 674E (2 17 5 ABCC M Bl 48151

1948—67IERIIZ 51+ 3 ABCC @ &8st 2 3H 5 h /=
EEHE GLITI, NEEFHE 250, Bk upil O 3l & Hu T, Bl



TABLE 1 PREVALENCE OF CARCINOMA OF THE GALLBLADDER, BILE DUCTS, AND
AMPULLA IN THE LIFE SPAN STUDY AUTOPSY POPULATION

#1 FpaAESIROIh OB HEE, IRER B & OISR O F iR

Carcinoma

City Sex Autopsies Gallbladder Bile Ducts Ampulla
i k] =) HE % B [ P
No.Fi#t ¢ No. fl# o  No. filtt ,
| Hiros]:jima Male 5 1283 15 1.17 6 0.47 3 0.23
Nigasald Female 4 1174 16 1.36 8§ 068 0
s kg Total & 2457 31 1.26 14 0.57 3 0.12
[ Hiroshima Male B 958 11 1.14 6 0.63 3 0.31
:; 15 8 Female % 936 12 1.28 6 0.64 0
' Nagasaki Male % 325 4 1.23 0
| B b Female % 238 4 1.68 2 0.84 0

TABLE 2 PREVALENCE OF GALLBLADDER CANCER BY T65 TOTAL DOSE, HIROSHIMA & NAGASAKI

#2 MO EFE. S (TS &EmE) B, HiE - Eif
Site 0/E Total T65 Dose, rad it fit Test MR
AT e at 0-9 10-39 40.179 180+  Unk T8
All sites Autopsies
TAT oM e . 1922 1208 353 219 84 58
0 M 38 22 10 4 2 0
E i 38 24.1 7.0 4.4 1.6 1.0
0/E 0.91 1.44 0.90 1.28 0.00 NS
5&ECLW
Gallbladder O #% i 26 15 7 9 2 g THOEEE
LR O/E 92 1.46 .68 1.75 0 NS
HET 5
Bile Ducts O W% 12 7 3 2 0 0 N’f S
M 0/E 93 1.36 1.46 0 0 HmTau

TABLE 3 RELATIONSHIP BETWEEN GALLBLADDER AND BILE DUCT CARCINOMA AND
SOCIOECONOMIC LEVEL

%3 MR & &k ORARE & ks - RRIEAYAHE & O B R

Total Classification 5 Test
e I I 11 v Unk ®mg B
d Type of Major Income F ¥ 4LA @ fli i
¢ No. ¥ 2457 142 391 866 120 938 NS
| Carcinoma #% % 1.8 2.1 2.3 1.4 3.3 1.8 FETRV
Occupation of Head of the Family Hit#F = o B 3
No. fi # 2457 92 252 350 132 1631 NS
‘ Carcinoma % 1.8 3.3 3.2 L1 3.0 1.6 HETIZ®
|
‘ Mats per Person & 1 7 b o ¥
‘ No. % 2457 228 796 485 948 P<.05
| Carcinoma # % 1.8 3.9 1.6 1:0 1.9




of such factors as age, histology, metastases, lithiasis,
obstruction, and jaundice.

Age. The mean age at death for patients with carcinoma
of the gallbladder was 66 years for males and 68 years
for females. Ages ranged from 30 to 92 years (Table 4).
Bile duct carcinomas were found in patients ranging in
age from 38 to 83 years. The average age was somewhat
greater in males (70 years) than in females (65 years).
The mean age for patients with ampullary carcinoma was
73 years for males and 72 years for females.

Histologic Classification and Metastasis. Almost 50%
of the gallbladder tumors in this study were predominantly
scirrhous, 25 % were medullary, and the remainder were
equally divided among the papillary (8 %), mucinous (8 %),
and adenoacanthoma (9%) variants (Table 5). These
tumors metastasized widely to the liver, regional lymph
nodes, common bile duct and small intestine in decreasing
frequency (Table 6). When the histologic variants of
gallbladder carcinoma were studied for tendency to
metastasize, it was found that papillary carcinomas were
less likely to spread than the other types of tumors
(Table 7).

Bile duct carcinomas were predominantly scirrhous (76 %)
with relatively few being classified as medullary (8.0 %),
papillary (4 %), mucinous (8 %), or adenoacanthoma (4 %).
These tumors were less likely to metastasize than were the
gallbladder carcinomas, and metastases, when present,
were more likely to be confined to adjacent organs
(Table 6). No significant differences were found in the
frequency of metastases of the various tumor types.

Five ampullary carcinomas were classified as papillary,
three as scirrhous, and one as mucinous carcinoma
(Table 5). Metastases were least frequent in ampullary
tumors, and most often were limited to the adjacent lymph
nodes, common duect, small intestine, and pancreas
(Table 6). One case, however, had widespread metasta-
ses to the heart, lungs, liver, kidney, and adrenal glands.
Although the number of cases is small, the papillary
carcinomas metastasized less frequently than did the
scirrhous or mucinous tumors. The data suggest that the
exophytic papillary tumors of the gallbladder and ampulla
are somewhat less likely to metastasize than other tumor
types.

Lithiasis. The prevalence of cholecystolithiasis in the
entire LSS autopsy series is 9.9% for males and 12.6 %
for females.'! However, for those with gallbladder
carcinoma the prevalence of cholecystolithiasis was 16 %

MR, &8, BAE, BEPEES L UREL Y OR
TORTEITSE - 7.

S PR B EOFECRO TIIEM 1L, T66%, 468k
ThH-o7. EROEMEIL, NE» 5 REETTH- 1
(F4). HEBEEDEMIB—B3EOHEHIZh /- T
Wit ZOFEHERIE, 4 (658) FOB(T08) DTS
BB h ol IR R E O R BT,
LRETH - /2.

BMPOSEE L CEE AWE TR 2B 013
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(9%)Th-7(%£5). CNEOMEMIEE IERL, #
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TABLE 4 GALLBLADDER, BILE DUCT, AND AMPULLARY CARCINOMA IN THE ABCC AUTOPSY SERIES.

#4  ABCC #1172 E4RE, NEE & & O RKEEE : El5 s KOS, 1BE - BRiEEF

BY AGE & SEX

Age at Gallbladder |8 %4 Bile Duct fB% #% Ampulla 55 & 4598

Death Male Female Male Female Male Female
FE L I 7 # m % 7 i
<40 2 0 1 1 0
40-49 3 0 1 0 0
50-59 6 0 2 1 0
60-69 12 6 5 4 1 1
70-79 5 9 [ 4 3 0
80-89 3 8 0 2 0 1
90+ 0 2 0 0 1 0
Total # it 25 36 11 14 7 2

TABLE 5 HISTOLOGIC TYPE OF GALLBLADDER, BILE DUCT, AND AMPULLARY CARCINOMA

#5  MRIAE, B & & OO o LR

Ampulla

Gallbladder Bile Duct
Type B 4 485 1A A R AR
s No. il # %  No W# % No. it %
Scirrhous  FETEE! 30 49.2 19 76.0 3 33.3
Medullary 6 b 50 15 24.6 2 8.0 0
Adenoacanthoma R ##fjalfi 6 9.8 1 4.0 0
Papillary LAY 5 8.2 1 4.0 5 55.6
Mucinous i % 5 8.2 2 8.0 1 1153
Total & &t 61 100 25 100 9 100
TABLE 6 SITE OF METASTASES AND INFILTRATION
#6 WEHLLUERMEON
Gallbladder Bile Duct Ampulla
Site R 3.1 HEL 5 86 Rz A 45 488
A
No. 1l # % No, 1 # % No. i # %
Liver THT & 56 91.8 16 64.0 1 11:1
Regional nodes iR 51 83.6 16 64.2 2 22.2
Common bile duct MR 31 50.8 0 0.0 1 11.1
Small intestine BN 25 41.0 6 24.0 3 33.3
Lung i 21 34.4 5 20.0 1 11.1
Peritoneum isd fs 20 32.8 1 4.0 0 0.0
Pancreas Ve ek 17 27.9 5 20.0 2 22.2
Distal lymph nodes P& > /¥ 17 27.9 3 12.0 1 11.1
Stomach H 12 19.7 1 4.0 0 0.0
Adrenal 5% 11 18.0 3 12.0 1 1.1
Pelvic organs AR P R 2 11 18.0 3 12.0 1 1151
Large intestine + 18 10 16.4 2 8.0 0 0.0
Total 1A & 61 25 9




TABLE 7 AVERAGE NUMBER OF SITES INVOLVED BY METASTASES AND INFILTRATION FOR EACH CELL
TYPE OF CARCINOMA OF THE GALLBLADDER, BILE DUCTS, AND VATER'S AMPULLA

#T OHEE, MERL LT 72— 7 VERSEOER & L CEHOS - 2800 T BMlamz

Tumor site Scirrhous Medullary Adenoacanthoma Papillary Mucinous Total

Fili 455 & 4 43 R Lk &) g 38 40 i A FLAAAY ¥ Y it
Gallbladder 8 # 5.5 5.5 4.2 2.6 6.4 5.2
Bile Ducts fRA¥ 2.4 4,0 4.0 3.0 5.5 2.8
Ampulla Bz KD 1.33 0.6 8.0 1.7
Total &t 4.1 5.3 4.1 1.7 6.4 4.2

(4/25) for males and 30.6% (11/36) for females. This
increase in the prevalence of cholecystolithiasis is not
significant in males with gallbladder carcinoma but is
significant in females with gallbladder cancer (p<0.01).
Gallbladder carcinoma was present in 1.3% (31/2457)
LSS autopsies and in 2.2 % (6/275) cases of cholecysto-
lithiasis. These results suggest that gallbladder carcinoma
is somewhat more prevalent in persons with cholecysto-
lithiasis.

Choledocholithiasis was present in 5.8 % of the 2457 LSS
amtl:)[,)sies11 and in 8% (2/25) of those with hile duct
carcinoma. Conversely the prevalence of bile duct
carcinoma was 0.6% for the entire autopsy series and
1.4% for those with choledocholithiasis. These results
suggest a relationship between the presence of duct stones
and duct carcinoma.

Obstruction, Jaundice, and Biliary Cirrhosis. In 45 of
61 cases of gallbladder carcinoma, there was bhile duct
obstruction due either to tumor invasion of the bile duct
or to compression of the duct by surrounding cancerous
lymph nodes. However jaundice was present in only 39
of the cases, indicating that the obstruction was not com-
plete in all cases. Nine cases had secondary biliary
cirrhosis of mild degree (Table 8).

Twenty-two of 25 cases (88 %) of bile duct carcinoma had
common duct obstruction. Jaundice was present in all

TABLE 8 BILIARY OBSTRUCTION, JAUNDICE, AND

230.6% (36 11651 ) TH -/, MEBEHIC 1T 5 0%
EANABRRILALNE ZOMIME, BORERTES
WA, RIZEWTEHBTHS (P <0.01). i8I,
S AN SIS 1.3 % (2457Ah 3L ) 124 5 hadis
WLT, BEZELAHTIE2.2% (275Fh 6/) 1I238H 5
Niz. Zhoo#FERIE, BFEIERELEHI 2V S
PEVWIEERETS.

MR R AR, BmEEHHR2457TH O 5.8 %12,1 %
AIRERAETAED 8 % (25Mdh 217) 1238 5 7.
Wz, NEERE O EHREIEEEMEGAN T 0.6 %, #
AERAERCEOTIE L4 %Thorh. ZhioOiERIE,
MRERDEREREOMIIMENH2 Z L& RET 5.

IRERAZE, WES S UBAMEAFREEE 008 6115 Hh 45¢5)
1Zik, BEAOMESEEE - XEEO) > AHomts
fbio X 2MIEERCREEST ZMEHEFFZD SN, L
AL, BEZXZOIBIMZBO NI TES, £/
LRELZMEFELCZOTIRAVZ EA bR S, 9IS
i, BEOMBBEBRTEFEE,» B N (F£8),

N8 25450 v 2205 (88% ) 1213, FRIRFFPAZE 2508 S /.
TR IL22f £fNzih s 7Y, b 8N I EEDIR

BILIARY CIRRHOSIS IN CARCINOMA OF THE

GALLBLADDER, BILE DUCTS, AND VATER'S AMPULLA

#8 AP, IEEEE LU T > — 7 LR EE

2k SR, WE, &L ORI

) Obstruction Jaundice Biliary
Tumor site Total by tumor Cirrhosis
W 95 0 454 i W 2k 5P ®E B 14 B R
No {7 # % No. {7l ¥ % No. ffl# %
Gallbladder fH % 61 45 73.8 39 63.9 9 14.8
Bile ducts 187 25 22 88.0 22 88.0 8 32.0
Ampulla [ 9 9 100,0 7 77.8 2 22.2




22 cases, but only 8 had mild secondary biliary cirrhosis
(Table 8).

In all nine cases of ampullary carcinoma, at least partial
obstruction of the biliary tree was found and jaundice was
present in seven of these cases. Two cases had early
secondary biliary cirrhosis (Table 8).

DISCUSSION

Arminski® in a review of 23 autopsy series representing
206,098 cases, reported the autopsy prevalence of gall-
bladder carcinoma to be 0.43% in the western world.
In Japan, Katagiri5 found gallbladder carcinoma in 0.65%
of the autopsies at Niigata Medical School and l\Iaka.y:;\maL6
found a prevalence of 0.82 % in 3310 autopsies in Nagasaki.
The prevalence in our sample of 1.3 % is somewhat higher
than the above reports. These differences may be
explained by recognizing that autopsy series from
universities and large hospitals generally have a substantial
number of autopsies in the younger age groups (the non-
cancer age groups) while the LSS autopsy series is
composed predominantly of elderly persons. A more
meaningful comparison can be made if based on the
prevalence of a specific cancer among all cases of cancer
autopsied.

Gallbladder cancer comprised 3.5% of all cancers in the
LSS autopsy population, 4.5% in 13,803 cases of cancer
in Arminski’s series and 5.2 % of all malignant neoplasms
in Katagiri’s report. Therefore, although our overall prev-
alence is roughly twice that reported elsewhere, the
percent of gallbladder carcinoma in all cancers in the
LSS autopsy sample is similar to that previously reported.

Edmonson'? reported the prevalence of hile duct carci-
noma to range from 0.012% to 0.458% while Van Heerden '
stated the prevalence ranged between 0.26%-0.54%.
In Japan, Masuda'® reported a prevalence rate of bile
duct carcinoma of 0.46%, Katagiri® reported 0.26 %,
and Nakayama6 reported 0.78%. Our figure of 0.6% is
slightly higher than those reported in America, but is in
general agreement with other series in Japan. Bile duct
carcinoma was present in 1.6% of all cases of cancer in
the LSS autopsy series. Kirshbaum! stated that bile
duct carcinoma constituted 3.4 % of all malignant neo-
plasms, a figure that is in general agreement with the
findings of Masuda'® (4.6%) and Katagiri® (2.0%) in
Japan.

It seems unlikely then, that the autopsy prevalence of
gallbladder or bile duct carcinoma in Japan is significantly

HHFEEFRL NI T E 2w (E8).

Wk EbE 9 ) Cix, =BIADE (&b ES R RER %
AL, THICEHREATD s, 2611212, 1
FEEMETIEFEE,F B 5k (%8),

Z B

Arminski ® |£, &# 206,008 (7] & R - 7 230 F #9712
SVWTOBEMRIEZ2ITE-2EFE, BKETHEHRTRDL S
NAMERBOHEREIL0B%THEL EHWEL A, HET
1, Fri s A B RESI B A SR O0.65% 12
B HERE & 3800, il 61X 48 WD &85 3310/vh 0.82% D &
HELTFLTVLE, bhbhoEEMNIZHT21.3%E
WIOBERREIE, REOERELIVLVWLSEN. KE
DRFBEOH I EER BEEBE) OLoAr LY
HFENTVI20IIHLT, RGEHEEHHEMEIEL L TH
MBS T WA LM, CoEERGMEH
Bhb LG v. BHRTHEDS NS T STOMERP I
BUABENBOERBCEITOAEIN, LVEEL
W AARETH S,

THHEM 2, BFHELHRI TR T OEEND 3.5 %,
Arminski @ 38 & 71313, 803 O # ) 4.5 %, WO L
T RTOESEHEDHOS.2% 2 5D Tuik, L
AT, AEOMAEIIFTSEREE, L LTI
fhon @O 2{ETH 5, BaMEHHRApOTTO
Wiz 1 A NRBEM OB, REROMSG LIELIL Twva.

Edmonson ' [, M4 O FHHHE 4 0,012 % — 0.458 %
DRI EREL T A5 A, Van Heerden® M % #E L =1
HHRI0.26%—0.54% DEHTH -1 UAETE, HEY
ANRERMOAHHEL0.46% L M L, A5 120.26%,
b6 120.78% L MEL TV 3. SEHOREIZS T 3
0.6%& v I M, REOBRE LD L SLPLHOA, OF
CHEF2MhoRE LA —FL Twvs. BESI,
oA REOER BT 2T NTOED L6 %ESED T
v /o, Kirshbaum ! (3, MAEF# 1L+ T OBEEHREDO
3. 4% EEOAEERELTVEN, ZOKFEEFIZE
FAHMY (4.6%) BLURM® (2.0%) DR EIE
E—-HLALOTHS.

LA ->T, BRLCEVTHKRTERD 5 h 2 BEEH &
URESOEHEERL, RIS IR EBERCES



different from that in the western world. Because of the
small number of cases of ampullary carcinoma in the LSS
autopsy series, no valid comparisons of prevalence could
be made between our series and those reported elsewhere.

Gallbladder carcinoma is reported to occur approximately
3 times more frequently in women than in men in the
western world, Arminski’s collective review® reported
that 73.1% of 1388 cases were women. Kirshbaum!,
after adjusting his autopsy series to account for the fact
that twice as many men as women were autopsied, found
that 76.4 % of gallbladder carcinomas occurred in females.
In our material 51.6 % was female, considerably fewer
than that reported by Arminski and Kirshbaum.

A previous report has suggested that cholecystolithiasis
may be less frequent in older Japanese females in the
LSS autopsy series than in caucasian females of a similar
age. A male/female ratio of 1:1.4 for the prevalence of
cholecystolithiasis was found in this study ! | compared to
the 1:2.2" 1:2.0'% and 1:1.8"7 ratios reported in the
western world. If gallbladder calculi are a factor in
gallbladder carcinogenesis, the almost equal male/female
ratio of gallstones may at least partially explain the almost
equal prevalence of gallbladder carcinoma in males and
females in the LSS autopsy population.

Cholelithiasis.
reported to be present in 60%-100% of cancerous

In the western world cholelithiasis is

gallbladders3 and is more prevalent in females with
gallbladder carcinoma than in males. In Japan cholelithi-
asis is reported to be less frequently associated with
gallbladder carcinoma. Ueda® reported that 41 % (17/41)
gallbladder cancer patients had concomitant cholelithiasis
While Kido'® found that only 289% (4/14) of cancerous
gallbladders contained stones. In a summary of 406 cases
of gallbladder cancer in Japan during 1958-63, Yoshioka’
found that cholelithiasis was present in 36.3% (41/156)
males with gallbladder cancer and 39.6 % (99/250) females
with gallbladder cancer. Our results show an even lower
prevalence of cholecystolithiasis in gallbladder cancers,
16% for males and 30.6% for females. These findings
suggest that other factors unknown at present play an
important role in gallbladder carcinogenesis in Japan.
Radiation. In 1912 Lazarus-Barlow'® reported that
gallstones from cancerous gallbladders contained signifi-
cant amounts of radium while stones from noncancerous
gallbladders contained none. Petrov and Krotkina ™’
experimentally produced carcinoma of the gallbladder in
guinea pigs by implanting sterile glass rods and sterile
glass rods containing radium in their gallbladders.
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However, much evidence is available to indicate that
ionizing radiation is not a factor in the etiology of gall-

2! were unable to

bladder carcinoma. Fortner and Norris
confirm the results of Lazarus-Barlow. Court Brown and
Doll,** in their study of patients with ankylosing spondy-
litis who had received therapeutic radiation, found no
increase in the incidence of gallbladder carcinoma. At
ABCC both Pathology Report 2°° and an analysis of
death certificate data”*

between gallbladder carcinoma and ionizing radiation.

have revealed no association

The present study has also found no significant relation-
ship between ionizing radiation and either gallbladder or
bhile duct carcinoma in the LSS autopsy series.

Socioeconomic Factors. There is some evidence that
gallstones are more common among the affluent than

25,26 and so it might be suspected that

among the poor
there is some relationship between socioeconomic factors
and gallbladder carcinoma. The finding that gallbladder
carcinoma is more frequent in families with more tatami
mats per person in the home is difficult to interpret. If
gallbladder carcinoma were truly related to the socio-
economic level of the individual, one would expect this
association would be apparent in more than one parameter
measuring socioeconomic level. In addition, the amount
of living space per person is rapidly becoming a rather
poor indicator of economic level in Japan, due to the rapid
increase in the number of apartment dwellers. Therefore

we feel that the possible association between socioeco-

nomic factors and gallbladder cancer is intriguing and
deserves further investigation when more cases become

available for analysis.
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