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SUMMARY

The occurrence of benign tumors and diverticula of the
digestive system in the JNIH-ABCC Life Span Study
autopsy series was investigated. There were 0664
benign tumors and 40 diverticula. Polyps were the
most frequent tumor, were found more often in older
people, occurred as single pedunculated well-
differentiated adenomatous tumors, and most were less
than 5mm in greatest dimension. Larger polyps
tended to have more atypism, but none showed definite
premalignant change. No transitions from benign to
malignant polyps were seen. Polyps were found most
frequently in the larée intestine and in a large number
(21 %), when cancer of the large intestine was present,
benign polyps were also found. Far more polyps are
found when special intensive search is made for them.
Comparison of the occurrence of benign polyps in
different geographic areas must be adjusted for age and
method of search as well as for other features such
as histologic type, dysplasia, etc. There was no
evidence that the occurrence of benign tumors or
diverticula was related to prior ionizing radiation
exposure at the time of the atomic bomb.

INTRODUCTION

It has been demonstrated in experimental animals
that ionizing radiation is carcinogenic with effects
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in numerous tumors and organs.l In the study of the
A-bomb survivors in Hiroshima and Nagasaki it has
been shown that the irradiated survivors had an
increased risk for developing leukemia, cancers of the
thyroid, breast and lung, and salivary gland tumors.2-9
Although the mucosa of the gastrointestinal tract is
highly radiosensitive and reacts rapidly in the early
postradiation stage, it appears that healing, if it
occurs, is complete and without apparent subsequent
Studies of the survivors so far
have shown no radiation-related increased risk for
gastric cancer or for cancer of the large intestine. 10-12

delayed reactions.

The investigation of the relation between gastrointestinal
tumors and radiation was extended to determine the
prevalence at autopsy of various benign lesions in
the gastrointestinal tract, to examine their relation to
coexistent gastrointestinal cancer and to test the
possibility of a relation between radiation at the time
of the bomb (ATB) and the presence of these benign
lesions.

MATERIAL AND METHODS

The study population has been described in detail. 15 =15
Briefly, it consisted of a selected and fixed ‘;ample of
persons who were exposed to various levels of ionizing
radiation ATB and included controls who received no
radiation. Members of the sample were interrogated and
from the data obtained an estimated radiation exposure
dose in rad was calculated with due allowance for
shielding factors.16,17 A radiation dose could not be
estimated for approximately 3% of the survivors and
they are listed in the tables as dose unknown. As is
the usual practice, all data and interpretations were
recorded without knowledge of radiation dose.

During the 10-year period, 1961-70, 2975 autopsies
were performed for an autopsy rate approximately 37 %
of sample members who have died. The presence of
benign tumors and diverticula of the entire gastro-
intestinal tract were recorded. The method of
observation and recording was different in two 5-year
1961-64 and in 1968
collected from the routine autopsy protocols and

periods. In the data were
histologic sections as prepared by a large number of
pathologists. In the 5-year period, 1965-67 and
1969-70, one of the authors personally examined the
entire gastrointestinal tract of all autopsies at ABCC
Hiroshima noting the presence of all lesions and
sampling them for histologic examination. The
hematoxyline and eosin stain was used in all cases and
when indicated, special stains were employed including
Weigert and van Gieson stains.

The location of all benign tumors was identified by
topographic  site as listed in the International
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Classification of Diseases manual.l8 Lesions of the
large intestine were recorded as being in the appendix,
cecum, ascending colon, transverse colon, descending
colon or in the sigmoid colon-rectum, the last being
considered a single area. In 32 autopsies the location
of the benign lesions in the large intestine was not
described and these were listed as ‘intestine (NOS).’

Polyps were described as sessile or pedunculated.
They were classified histologically according to the
criteria of Morsonl9,20 and Arthur2l as metaplastic
or adenomatous. Metaplastic polyps contained
dilated mucosal glands varying considerably in height
and resembling endometrium in secretory phase and
generally appearing pale and eosinophilic. Adenom-
atous polyps were truly neoplastic with increased
cellularity and chromicity. The adenomatous polyps
were divided according to the degree of cellular
atypism. In grade 1, there was nuclear enlargement
and hyperchromatism without change in polarity. In
grade 2, there was loss of basal polarity. In grade 3
there was nuclear pleomorphism. grade 4 would include
polyps with carcinoma-in-situ and borderline invasive
carcinoma but no grade 4 polyps were found in this
autopsy series.

Only the submucosal and intramural leiomyomas,
hamartomas, lipomas, angiomas, cysts, neurilemmoma,
and fibromas were considered in this study. No
serosal tumors were included. The two carcinoids
found were intramural. There were 35 autopsies with
diverticula and these were included because questions
had been raised related to the prevalence of diverticula
in Japanese.

RESULTS

As seen in Table 1, 664 benign tumors were found in
638 of the 2975 autopsies. In addition, 40 diverticula
were found in 35 autopsies. Most of the benign tumors
were polyps (64%) followed by leiomyomas (18 %),
hamartomas (7 %), and lipomas (6%). Only two
carcinoids (0.3 %) were found.

There were few buccal and esophageal lesions and
those found were mainly leiomyomas of the esophagus.
In the small intestine (Table 2) solid intramural tumors
predominated, with hamartomas consisting mainly of
pancreatic rests being most frequent. Only 15 polyps
were found in the small intestine (0.5% of the
autopsies).

Polyps of the stomach and large intestine including
sigmoid colon and rectum were the most frequent
tumors found. They were present in 12.8% of all
autopsies and 539.9% of all benign gastrointestinal
tumors recorded were polyps of the stomach and large
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TABLE 1
HIROSHIM A, 1961-70

PREVALENCE OF BENIGN TUMORS AND DIVERTICULA IN THE DIGESTIVE CANAL IN 2975 AUTOPSIES,

#1 2975HIFRFIh OB IZ B 2 RIEIEIE & X UBREOHE, K, 1961 — 704
: Leio- Ha - Z - Carci- Neuri- s Autop- Diver-
Site Polyp m;::?ma tomn:r Lipoma Angioma  Cyst m?il:im ]e;url;n::ma Fibroma Tumors sizsﬂp Rate ti::‘u‘?:m
Mouth, pharynx,
esophagus 1 15 0 1 2 3 0 0 0 22 22 0.7 2
3.3%
Stomach 89 91 6 3 2 1 1 2 0 195 182 6.6 0
29.4%
Small intestine 15 13 42 22 13 ] 0 1] 1 106 100 3.6 12
16.0%
Large intestine 207 1 1] 15 1] ] 0 0 ] 223 218 7.6 15
33.6%
Sigmoid-rectum 86 0 0 1 1 0 1 0 0 89 87 3.0 8
13.4%
Intestine
not specified 27 0 0 0 1 1 0 0 0 29 29 1.0 3
4.4%
Total 425 120 48 42 19 5 2 2 1 664 638 21.4 40
64.0% 18.1% 7.2% 6.3% 29% 0.8% 0.3% 0.3% 0.2% 100.0%

Multiple lesions of the same type and in the same site were counted only once but each kind of lesion was counted separately (e.g., polyp

and leiomyoma of the stomach were counted separately).
Rate: (Number of tumors/2975 autopsies) x 100

-
.

TABLE 2 PREVALENCE OF BENIGN TUMORS AND DIVERTICULA, SMALL INTESTINE

#2 ABCEGLBEEES L UREORE
Hamartoma Lipoma Polyp Leiomyoma Angioma Fibroma Total Autopsies  Diverticulum

Duodenum 18 5 5 2 1 0 31 29 7
20.2%

Jejunum 22 10 2 6 11 0 51 50 0
48.1%

lleum 2 7 8 5 1 1 24 21 5
226%

Total 42 22 15 13 13 1 106 100 12
39.6% 20.8% 14.2% 12.3% 12.3% 0.9% 100.0%

TABLE 3 PREVALENCE OF BENIGN TUMORS AND DIVERTICULA, LARGE INTESTINE

#3  RBIZHG L BEE & & UBEORE
Site Polyp Lipoma  Leiomyoma Total Autopsies  Diverticulum

Cecum 36 9 1 46 43 6
20.6%

Ascending colon 60 4 0 64 62 4
28.7%

Transverse colon 64 1 0 65 65 0
29.1%

Descending colon 47 1 0 48 48 3
21.5%

Total 207 15 1 223 218 13
92.8% 6.7% 0.4 % 100.0%

Two diverticula but no tumors were found in the appendix.



intestine (Table 1). The distribution of the polyps of
the large intestine is given in Table 3.
significant difference in prevalence of polyps in the

There was no
different segments of the large intestine.

Only 40 diverticula in 35 autopsies were found in the
gastrointestinal tract. These appeared to differ in the
small and large intestine. In the former, the diverticula
seemed to be related to congenital weakness of the
small intestine wall whereas in the latter the diverticula
appeared to be related to inflammatory processes.
tumors were found far

As expected, benign

frequently when a directed search was made for them

more

than when a casual routine autopsy examination was
made (Table 4).
of these

With routine methods, the prevalence
from 1.2% two 5.0% in
different locations while with the more exact method
of examination the prevalence varied from 5.5% to
13.8% (Table 4). In each location the difference was
highly significant (P<0.001). Most of this difference
was due to the increased recognition of polyps most of

lesions varied

which were quite small. The difference in rates was
6.9 % for polyps found at routine autopsy and 22.2 % for
The 320 polyps

latter method were observed in 1445

more exact examination (Table 5).
found by the
autopsies.
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TABLE 4 PREVALENCE OF BENIGN TUMORS AND DIVERTICULA, MAJOR
DIGESTIVE LOCATIONS AND PERIODS '

F4 BEMESIUBEORE: E2HELEBRNOSMEE & UMK
1961-70 1961-64,68 1965-67,69,70 1
Site Autopsies 2975 1530 1445 test

No. Rate No. Rate No. Rate
Stomach 195 6.6 76 5.0 119 8.2 Ly
Small intestine 118 4.0 19 1.2 99 6.9 i
Large intestine 238 8.0 39 2.6 199 13.8 bt
Sigmoid & rectum 97 3.3 18 1.2 79 5.5 il

#**+P(.001
Rate-% of total autopsies

Benign tumors of all types increased in prevalence
with age being most frequent in persons 70 years old
or older (Table 6). This was true for benign tumors in
all locations. Itwas also true when the gastrointestinal
tract examined routinely and when examined
intensively and in detail. No significant difference in
prevalence by sex was seen in any location (Table 7).

was

Table 8 shows the distribution of polyps in the
segments of the large intestine by number in each

autopsy. Most were single polyps (80 %).

FRRMEREEOHEE LR s oL, 70N Los
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TABLE 5 PREVALENCE OF BENIGN TUMOR AND DIVERTICULA, DIGESTIVE CANAL,
BY PERIOD OF STUDY

5 AL B0 5 TR R IR b & RS 0 B

1961-70 1961-64,68 1965-67,69,70
Autopsies 2975 1530 1445 test
Site
No. Rate No. Rate No. Rate
Polyp 425 14.3 105 6.9 320 22.0 R
Leiomyoma 120 4.0 42 2.8 78 5.4 i
Fibroma 1 0.0 1 0.1 0 0.0 5
Ligoma 42 1.4 3 0.2 39 LI
Hamartoma 48 1.6 7 0.5 41 2.8 bt
Angioma 19 0.6 3 0.2 16 i sl Y|
Carcinoid 2 0.1 0 0.0 2 0.1
Neurilemmoma 2 0.1 0 0 2 0.1 .
Cyst 5 0.2 2 0.1 3 0.2 NS
Diverticulum 40 1.3 10 0.7 30 2.1 EE
=+ P=0.001

= 001<P<.01
NS -Not significant
-Number too small for test
Rate-% of autopsies

There were no cases of familial polyposis in this
autopsy series. Only 107% of the polyps were sessile
and 90 % were pedunculated (Table 9).

A total of 401 polyps of the large intestine were found
in 320 of the autopsies. Of these, 104 were metaplastic
polyps and 297 were adenomatous polyps (Table 10}.
Although none of the adenomatous polyps showed a
severe degree of atypism, there was a tendency for the
polyps in the descending colon and sigmoid-rectum
segment to be of a somewhart higher grade of atypism.

Most of the polyps were small with 90% being less
than 5mm in greatest dimension (Table 11). Only five
polyps were 10mm or larger in diameter and these were
located in the descending colon, sigmoid, and rectum,.
There was a greater degree of cellular arypia in the
larger polyps (Table 12).

Table 13 shows the distribution of all of the benign
gastrointestinal tumors and diverticula in relation to
the occurrence of malignant tumors of the digestive
system in the 2975 autopsies. With the exception of
the large intestine there is no indication of a direct
association of these lesions, Of 678 benign lesions,
114 (16.8%) were found in persons who had cancer
somewhere in the gastrointestinal tract. Table 14
between polyps and
carcinoma of the stomach and large intestine excluding

gives the relation benign
the recto-sigmoid portion which could not be evaluated
accurately for the presence of benign polyps when

extensive carcinomas were present. In both sites less
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TABLE 6 BENIGN TUMORS AND DIVERTICULA, DIGESTIVE CANAL: AGE DISTRIBUTION
F6 MHET-IHFILIRMEES LUMEOCERTH

Leio- Hamar- Carci- Neuri- Fibr- Folyps Diver-
Site Age Polyp myoma toma Lipoma Angioma Cyst  noid I%Tn“;" oma  Total Autopsies Rate only ticulum
Mouth, pharynx, <59 1 1 538 0.19
esophagus 60-69 11 1 12 786 1.53 - 1
70+ 1 3 1 2 2 9 1651 0.55 1
Stomach <59 1 1 1 3 538 0.56 .1
60-69 16 21 37 786 4.71 2.0
70+ 72 69 5 3 2 1 1 2 155 1651 9.39 4.4
Small intestine <59 1 1 3 5 538 0.93 -2
60-69 2 2 13 5 2 24 T86 3.05 .3
T0+ 12 10 26 17 B 1 77 1651 4.66 T 12
Large intestine <59 16 1 17 538 3.16 3.0 2
60-69 38 1 3 42 786 5.34 4.8 5
70+ 153 11 164 1651 9.93 9.3 8
Sigmoid-rectum <59 9 9 538 1.67 i
60-69 19 ;] 20 786 2.54 2.4 1
70+ 58 1 1 60 1651 3.63 3.5 7
Intestine <59 1 1 538 0.19 2
not specified 60-69 7 1 8 786 1.02 9 2
70+ 19 1 20 1651 1.21 1.2
Total 425 120 48 42 19 5 =" 2 2 1 664 2975 14.3 40

Rate - % of autopsies.

TABLE 7 BENIGN TUMORS AND DIVERTICULA, DIGESTIVE CANAL: SEX DIFFERENCE

#7T OWALFIIEGTARMEESS L URENERE

o s " Diverti-
Site Sex Polyp h‘;?ma g;n;ar Lipoma Angioma Other Total Autopsies Rate c;;?lfr; ;
Mouth, pharynx, M 1 T ], 2 2 13 1480 0.9 1
esophagus F 8 g 1495 0.6 1
Stomach M 40 42 3 1 1 a8 1480 6.0
F 49 49 3 2 1 3 107 1495 7.2
Small intestine M 7 8 14 7 ] 1 46 1480 a1 4
F 8 5 28 15 4 60 1495 4.0 8
Large intestine M 113 4 117 1480 7.9 10
F 94 11 106 1495 7.1
Sigmoid-rectum M 47 1 48 1480 3.2 1
F 39 1 1 41 1495 2T 7
Intestine M 18 18 1480 1.2 2
HotEpsailind F 9 1 1 11 1495 0.7 1

“Other” includes 5 eysts, 2 neurilemmomas, 2 carcinoids, and 1 fibroma.
Rate—% of autopsies.



TABLE 8 NUMBER OF AUTOPSIES WITH ONE, TWO, THREE, FOUR, OR FIVE POLYPS BY SEGMENT
OF LARGE INTESTINE

#8 HAU—7 1M, 216, 3, 4{BF L5 EF S 2 HNREEO KIS 8

Number of Polyps

Total
Segment Autopsies 1 2 3 4 5 )
No. % No. % No. % No. % No. %
Cecum 36 29 80.6 7 19.4
Ascending 60 46 76.7 11 18.3 2 3.3 1 1.0
Transverse 64 49 76.6 11 17.2 4 6.2
Descending 47 38 80.9 7 14.9 1 2.1 1 2.1
Sigmoid-rectum 86 74 86.0 11 12.8 1 1.2
Large intestine 27 19 70.4 6 22.2 1 3.7 1 a7
not specified
Total 320+ 255 9.7 53 16.7 9 2.8 2 0.6 1 0.3

* Autopsies with polyps. Total polyps - 401

TABLE 9 SESSILE AND PEDUNCULATED POLYPS OF THE LARGE INTESTINE
£9 KBOBEEMHSLICHEERY -7

Segmeli A!.:topsies .P;I)-ps Sessile Pedunculated
with polyp No. % No. %

Cecum 36 43 6 14.0 37 86.0
Ascending 60 79 4 5.1 75 94.9
Transverse 64 83 13 15.7 70 84.3
Descending 47 59 4 6.8 55 93.2
Sigmoid-rectum 86 99 10 10.1 89 90.0
Large intestine 27 38 2 5.3 36 94.7
not specified

Total 320 401 39 9.7 362 90.3

TABLE 10 METAPLASTIC AND ADENOMATOUS POLYPS OF THE LARGE INTESTINE
£10 RIBOBREMRIME S & CIREER) -7

Adenomatous Polyps by Grade

Metaplastic Ad tous
Segment Polyps Polyps 1 9 3
No. % No. % No. %
Cecum 12 31 26 83.9 4 12.9 1 32
Ascending 17 62 42 67.7 17 27.4 3 4.8
Transverse 21 62 50 80.6 9 14.5 3 4.8
Descending 14 45 28 62.2 12 26.7 5 11.1
Sigmoid-rectum 30 69 44 63.8 19 27:5 6 8.7
Large Intestine 10 28 21 75.0 6 21.4 1 3.6
not specified
Total 104 297 211 52.6 67 16.7 19 4.7
25.9% T4.1%




TABLE 11 POLYPS OF THE LARGE INTESTINE BY GREATEST DIMENSION
#1l KIBO KR ER A —F

0-4 mm 5-9 mm 10+ mm
Segment
No. % No. % No. %
Cecum 41 95.3 2 4.6 0
Ascending 73 92.4 6 7.6 0
Transverse 79 95.2 4 4.8 0
Descending 47 79.7 9 15.3 3 5.1
Sigmoid-rectum 86 26.9 11 11.1 2 2.0
Large Intestine 34 89.5 4 10.5 0
not specified
Total 360 89.8 36 9.0 5 1.2

TABLE 12 RELATION OF TYPE AND ATYPISM TO SIZE IN 401 POLYPS OF THE LARGE INTESTINE
#12 KRN - T 40FI I SR XU REME K& & - DME

0-4 mm 5-9mm 10+ mm

Type and Grade Total
No. % Na. % No. %
Metaplastic 104 94 90.4 ] 8.7 1 1.0
Adenomatous 1 211 200 94.8 10 4.7 1 0.5
Adenomatous 2 67 55 821 +~ 11 16.4 1 1.5
Adenomatous 3 19 11 57.9 6 31.6 2 10.5
Total 401 360 89.9 36 9.0 5 1.2

1,2,3- Grade of Alypism

TABLE 13 COEXISTENCE OF BENIGN TUMORS OR DIVERTICULA AND MALIGNANT TUMORS IN THE
GASTROINTESTINAL TRACT

#13 HIREIZHT 2 BUEMGE & 72 L 80%E & BEEE - ot

Number Coexistant (3)

Mouth, Small Large Sigmoid- Intestine

Cancer [”esaphagus Stomach intestine intestine rectum not specified Total
(2) Autopsies with benign

tumors & diverticula 24 182 112 233 95 32 678
Mouth & esophagus 46 1 6 0 1 1 0 9
% 1.5 4.1 3.3 0.4 1.1 1.3
Stomach 390 3 13 14 3 11 2 74
% 13.1 12.5 i | 12.3 13.1 11.6 6.3 10.9
Small intestine 5 0 1 0 0 0 0 1
% 0.2 0.5 0.1
Large intestine 88 2 2 7 16 3 - 30
S-colon rectum % 3.0 8.3 1.0 6.1 6.8 3.2 4.4
Total 529 6 22 21 48 15 2 114
% 17.8 25.0 12.0 18.8 20.6 15.8 6.3 16.8

(1) Total cancers and % in each site in 2975 autopsies
(2) Total benign tumors and diverticula in each site

(3) Sites with cancer and a benign tumor or diverticula in the same patient by number and % of total benign tumors in that site



TABLE 14 COEXISTENCE IN THE SAME PERSON OF BENIGN POLYPS AND CARCINOMA
IN THE STOMACH AND LARGE INTESTINE IN 2975 AUTOPSIES

#14 2975FIFRBIRE—~ AOB EEURBIZ 5 S BIER Y — 7 EE L O

Site Cancers Polyps Polyps &  Polyps Only Xz
ancer test
A B (&
Stomach 390 a9 7 a2
Rate 1 13.1 3.0 0.2 2.8 2.2
(P=.10)
Rate 2 1.8/7.9
Large Intestine 56 207 12 195
Rate 1 1.9 7.0 0.4 6.6 18.4
(P=.01)
Rate 2 21.4/56.8

Rate 1 = % of total (2975) autopsies
Rate 2 = % of polyps in persons with cancer (C/A) % of cancers in persons with polyps (C/B)
x?= Test of the difference in the proportion of cancers with polyps and cancers without polyps

TABLE 15 PREVALENCE RATE OF BENIGN TUMORS BY RADIATION DOSE AND SITE OF TUMOR,

LIFE SPAN STUDY SAMPLE HIROSHIMA 1969-70

#15  RIEMES 0BIE: ME SRy & USSR, BamMEsned, KA, 1969 - 70

T65 Dose (Rad)

Bénigi Tior NIC Total x
0-9 Lo~ 1099 100+ Unk. test
Autopsies 651 1523 601 168 32 2975
Mouth & esophagus Obs. 4 16 2 1 1 24 NS
Rate 0.6 1.1 0.3 0.6 3.1
Stomach Obs. 37 99 35 8 3 182 NS
Rate 5.7 6.5 5.8 4.8 9.4
Small intestine Obs. 23 55 20 12 2 112 NS
Rate 35 3.6 3.3 T 6.3
Large intestine Obs. 50 129 41 10 3 233 NS
Rate T 8.5 6.8 6.0 9.4
Sigmoid-rectum Obs. 19 48 18 9 1 95 NS
Rate 29 3.2 3.0 5.4 3.1
Total Obs. 133 347 116 40 10 646
Rate 20.4 22.8 19.3 23.8 31.3 21.7

Rate =% of autopsies in that radiation dose group.
32 autopsies site not determined (Intestine NOS) not included.
NIC =Persons not in city ATB,

TABLE 16 PREVALENCE OF POLYPS OF STOMACH AND LARGE INTESTINE BY RADIATION
DOSE, LIFE SPAN STUDY SAMPLE HIROSHIMA 1961-70

#16 BHLTREBFRY - 7O8E: BEHRER, BEREYRER, HEE, 1961 -70%

T65 Dose (Rad)

Polyp NIC Total 1F
0.9 10-99 100+ Unk. test
Autopsies 651 1523 601 168 32
Stomach Obs. 16 47 18 6 2 89 NS
Rate 25 3.1 3.0 3.6 6.3 3.0
Large intestine Obs. 64 157 52 18 2 293 NS
Rate 9.8 10.3 8.7 10.7 6.3 9.8

Rate =% of autopsies in that radiation dose group.
NIC =Persons not in city ATB.



were associated with a

%, large intestine 6 %)
but there was a statistically significant association of
Whereas
gastric polyps were found in only 2% of stomachs

than 10% of the polyps

concomitant cancer (stomach
polyps and cancer in the large intestine.

containing cancer, polyps of the large intestine were
found in 21% of large intestines containing cancer.
However, no instance of a transition stage between
a benign polyp and infiltrating carcinoma was found.

Table 15 gives the distribution by ionizing radiation
exposure dose for the benign tumors and diverticula.
There is no evidence of an association between these
factors. Only the polyps of the stomach and large
intestine were considered in Table 16. Again there
is no evidence of a relation between the presence of

these polyps and radiation exposure ATB.

DISCUSSION

ABCC studies of cancer of the gastrointestinal tract
have shown no evidence of a delayed carcinogenic
effect resulting from radiation exposure of the A-bomb
This report shows that there was no
the subsequent
development of benign tumors including polyps. It is
not at all clear why this should be so. Gastrointestinal

survivors. 10,11

evidence of a radiation effect in

mucosa 1s quite sensitive to lonizing radiation and
gastric carcinoma is the most frequent form of cancer
sSearch for analogies leads to paradoxes.
Bone marrowalso sensitive to ionizing radiation showed

in Japanese.
a marked increase in leukemia in the survivors. Lung,
relatively insensitive to ionizing radiation but the
site of the second most frequent cancer in Japanese,
alsoexhibited a delayedradiation carcinogenic effect.7,8
If polyps of the gastrointestinal tract are premalignant
they,
they are more frequent in the irradiated survivors.

tumors, like the cancers show no evidence that

A not surprising finding was that the prevalence rate
for polyps was significantly related ro the intensity of

A prevalence rate of only 77

the search. was found
by casual inspection but careful search increased the
prevalence rate to 22%. In large measure this
difference is related to the size of most of the polyps
90% of which were 4mm or less in largest diameter.
These small polyps part

histologically inocuous while the larger polyps had a

very were for the most

greater tendency for dysplastic change.

Despite
yield there was no change in

the more intensive search and the larger
the two groups in
sex or location., All
benign tumors including polyps were significantly more
frequent in older people in both the routine and the
special search methods.

prevalence of polyps by age,

In this autopsy series only
18% of the subjects were below age 60 at the timeof

11
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death, 26% were between 60 and 69, and 56% were
70 years old or older. The intensive search procedure
revealed a 22 % rate for polyps but this high rate was a
reflection of the age distribution of the autopsy sample.
The prevalence rate for polyps of the stomach and
large intestine in those 70 years old or older was
3.7 times that for those under 60 years of age. Age

correction data should be given in comparing prevalence

rates for gastuointestinal polyps in different geographic
areas.

Gastrointestinal polyps were found frequently but
there was no evidence in this study of a transition
from benign polyp to invasive carcinoma as reported by
some investigators but denied by others.22-28 Polyps
were found in the large intestine with significant
increase in

frequency if carcinoma was present.

Coexistence carcinoma was found in 5.8 % of 207 benign

intestinal polyps and 1.9% was found in the 2975
autopsies. Despite this association, cancer of the
large intestine is infrequent in Japanese, perhaps a
further indication that these polyps were not precancer-
ous lesions.

MES, 604 569 O HIL26% F L TT0RL FIX56% T
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Bv o, 29758 MF R L. 9% IC@ARDERE. 2O
LI EMFRASSICL b ET, AREANIET S KNG
WOEE K, 2O EHEY - THANERETERL Y
ZERFBLEMNTA2EOTHA DL AL V.

REFERENCES
SEE
1. UPTON AC: Radiation Injury; Effects, Principles, and Perspectives. Chicago and London, University of Chicago Press, 1969. pp 57-84
2. ANDERSON RE. YAMAMOTO T. YAMADA A, WILL DW: An autopsy study of leukemia, Hiroshima. Avch Pathol 78:618-25, 1964

ISHIMARU T, HOSHINO T, ICHIMARU M, OKADA H, TOMIYASU T, TSUCHIMOTO T, YAMAMOTO T:
bomb survivors, Hiroshima and Nagasaki, 1 October 1950 - 30 September 1966. Radiat Res 45:216-33, 1971

Leukemia in atomic

SAMPSON RJ, KEY CR, BUNCHER CR, OKA H, ILIIMA S: Papillary carcinoma of the thyroid gland: Sizes of 525 tumors found at
autopsy in Hiroshima and Nagasaki. Cancer 25:1391-3, 1970

SAMPSON RI, KEY CR, BUNCHER CR, ILJIMA S: Smallest forms of papillary carcinoma of the thyroid. A study of 141 microcarci-
noma less than 0.1 em in greatest dimension. Arech Pathol 91:334.9, 1971

MCGREGOR DH, CHOI K, TOKUOKA S, LIU PI, WAKABAYASHI T: Breast cancer among atomic bomb survivors, Hiroshima and
Nagasaki, 1950-69. 1. Incidence; 2. Pathologic feature. In preparation

CIHAK RW, ISHIMARU T, STEER A, YAMADA A: Lung cancer at autopsy in A-bomb survivers and controls, Hiroshima and Nagasaki.
1. Autopsy findings and relation to radiation. Cancer 33:1580-8, 1974

ISHIMARU T, CIHAK RW, LAND CE, STEER A, YAMADA A: Lung cancer at autopsy in A-bomb survivors and controls, Hiroshima
and Nagasaki, 1961-70. 2. Smoking, occupation, and A-bomb exposure. Cancer (In press)(ABCC TR 33-72)

BELSKY JL, TACHIKAWA K, CIHAK RW, YAMAMOTO T: Salivary gland tumors in atomic bomb survivors, Hiroshima

- Nagasaki,
1957 to 1970. JAMA 219:864-8, 1972

. YAMAMOTO T, KATO H, ISHIDA K, TAHARA E, MCGREGOR DH: Gastric carcinoma in a fixed population, Hiroshima and Nagasaki.

Gann 61:473-83, 1970

. YAMAMOTO T, KATO H: Two major histologic types of gastric carcinoma among the fixed populations of Hiroshima and Nagasaki. Gann

62:381-7, 1971

12



13.

14.

19.
20.
21.
22,

23.

24,

25,

27.
28,

29,

YAMAMOTO T, KATO H: Malignant tumor of intestinal tract among fixed population sample in Hiroshima. Proceedings of the Japanese
Cancer Association, The 30th Annual Meeting, October 1971 (Tokyo). p112

ZELDIS LJ, MATSUMOTO YS: ABCC-JNIH Pathology Studies, Hiroshima - Nagasaki. Provisional research plan. 1. Description and
scope of program. ABCC TR 4-61

ABCC-JNIH Pathology Studies, Hiroshima - Nagasaki. Research plan ABCC TR 12-62
BEEBE GW, USAGAWA M: The major ABCC sample. ABCC TR 12.68

MILTON RC, SHOHOJI T: Tentative 1965 radiation dose estimation for atomic bomb survivors, Hiroshima - Nagasaki. ABCC TR 1-68

. JABLON S: Atomic bomb radiation dose estimation at ABCC. ABCC TR 23-71

International Classification of Diseases, 1965 Revision. Geneva, World Health Organization, 1969

MORSON BC: Precancerous lesions of the colon and rectum. JAMA 179:316-21, 1962

MORSON BC: Precancerous and early malignant lesions of the large intestine, Br J Surg 55:725-31, 1968

ARTHUR JF: Structure and significance of metaplastic nodules in the rectal mucosa. J Clin Pathol 21:735-43, 1968

DUKES CE: An explanation of the difference between a papilloma and adenoma of the rectum. Proc R Soc Med 40:827-30, 1947

BOCKUS HL, TACHDJIAN V, FERGUSON LK, MOUERAN Y, CHAMBERLAIN C: Adenomatous polyp of colon and rectum: its relation
to carcinoma. Gastroenterology 41:225-32, 1961

MACKIE JA, MILLER LD, FITTS WT: Polyps and polynoid lesions of the large bowel: Surgical considerations. Surg Clin North Am
42:1451-656, 1962

ENTERLINE HT, EVANS GW, MERCUDA LUGO R, MILLER L FITTS WT Jr: Malignant potential of adenomas of colon and
rectum. JAMA 179:322.30, 1962

HANE N, KAYE GI: Pedunculated adenomatous polyp of colon with carcinoma, lymph node metastasis, and suture-line recurrence.
Report of a case and discussion of terminology problems. Am J Clin Pathol 48:170-82, 1967

MORSON BC: Precancerous and early malignant lesion of large intestine. Br J Surg 55:725.31, 1968
SPRATT JS, ACKERMAN LV: Small primary adenocarcinomas of colon and rectum. JAMA 179:337-46, 1962

CASTLEMAN B, KRICKSTEIN HI: Do adenomatous polyps of the colon become malignant? N Engl J Med 267:469-75, 1962

13



