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SUMMARY

Squamous metaplasia of pancreatic duct epithelium
was observed in 31% and adenomatous hyperplasia
in 34% of 165 ABCC autopsies. Both types of
epithelial alteration were found in 11% of the

autopsies. There was no evidence that the epithelial

change in the ducts of the pancreas were related to
radiation exposure. Factors associated with epithelial
changes were age at death, presence of chronic
pancreatic inflammatory, and chronic biliary duct
disease. The probability of finding epithelial
alterations in the ducts of the pancreas was somewhat
dependent on the number of blocks of tissue examined.
The changes were found in the head, body, and tail
of the pancreas.

INTRODUCTION

Morphologic epithelial changes occur in many organs
in response to a variety of stimuli. Two basic
patterns of epithelial alteration are seen in the
pancreatic ducts. The first is in situ squamous
metaplasia of the columnar epithelium. The second
and more frequent alteration is adenomatous hyper-
plasia which may appear as a papillary overgrowth of
the duct epithelium. Squamous metaplasia has been
reported associated with vitamin A deficiency, age,
chronic inflammation, and intraductal parasitism.l-6
It has been suggested that focal squamous metaplasia
of pancreatic ducts is an etiologic factor in acute
pancreatitis,’ the reported incidence of which has
varied from 5% to 18.6 %.
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During the course of a study of adenoacanthoma of
the pancreas® a question was raised concerning the
role of metaplastic and hyperplastic changes of the
duct epithelium in the development of this tumor and
of the autopsy prevalence of these changes in A-bomb
This study
was undertaken to examine these questions.

survivors and in nonexposed Japanese.

METHODS AND MATERIALS

All autopsies of ABCC-JNIH Adult Health Study
(AHS) subjects with T65D dose of 100rad or more
ATB auropsied at Hiroshima and Nagasaki ABCC
during the period 1959-70 were selected for study.
Comparison autopsies were selected from the group

who were not in the cities ATB (NIC) matched by

o "these high dose (100+rad) AHS
subjects. A second selected group consisted of all
AHS subjects, regardless of radiation dose,

autopsied during 1971 at Hiroshima ABCC and during
1967-71 at Nagasaki ABCC.

age and sex

The formalin-fixed pancreas from each autopsy was
retrieved and if grossly satisfactory, 5 blocks of
tissue, each identified by site were taken fos
histologic examination. Two portions of tissue
were taken from the head and from the body and one
portion from the tail of each pancreas. Advanced
postmortem autolysis prevented study of epithelial
changes and was the reason for eliminating 165 (50 %)
of the 330 autopsies selected. Of the 165 cases
included in the study, less than 5 blocks of tissue
were obtained in 14 cases.

Histologic sections from each block of tissue were
stained with hematoxylin and eosin and examined for
ductal epithelial alterations. Squamous metaplasia
by definition included proliferation of epidermoid
cells which rarely showed evidence of keratinization.
Usually the metaplasia extended to the basaloid
type of prickle cells (Figure 1). Hyperplasia always
involved columnar cells and was either papillary
(Figure 2) or adenomatous (Figure 3). Proliferation
of small ducts was not included as a hyperplastic
change.

RESULTS

Table 1 gives the distribution of the 165 accepted
cases by age at death and estimated radiation dose.
The 14 incomplete cases (less than 5 blocks of
pancreas) included 5 survivors with To5D of 100+rad,
one with 74rad, 5 with less than lrad ATB, and
3 subjects who were in the NIC group.
age of the group studied was 70.

The median
Eighty of the
subjects were men and 85 women.
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Figure 1 Squamous metaplasia of pancreatic ductal epithelium (400 x)
1 M EmoRT Eik{bd (400 X)
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Figure 2 Adenomatous hyperplasia characterized by papillary overgrowth of
pancreatic ductal columnar epithelium (400 %)
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Figure 3 Another patiern of adenomatous hyperplasia with adenomatous redu-
plication of the ductal epithelium (400 x)
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The frequency of squamous metaplasia and adenoma-
tous hyperplasia by age at death is given in Table 2
for the NIC and the 100+rad subjects. There is no
evidence that occurrence of either squamous
metaplasia or adenomatous hyperplasia was related to
prior radiation exposure.

Squamous metaplasia was observed in the pancreatic
ducts in 51 autopsies. In 3 of these there was
insufficient material to prepare 5 blocks of tissue.
In the remaining 48 autopsies with squamous
metaplasia, the alteration was found in one of 5
sections in 28 cases (58 %), in 2 sections in 1] cases
(23%), in 3 sections in 4cases (8 %), and in 4 secrions
in 5 cases (11%). Age distribution approximated that
for the entire sample.

Adenomatous hyperplasia of duct epithelium was
noted in 55 (33 %) of the autopsies. Hyperplasia was
recorded as present in 108 sites in 55 autopsies and
squamous metaplasia in 71 sites in 48 autopsies.
Location and number of the metaplastic and hyper-
plasticchanges is presented in Table 3.

Chronic inflammation indicated by the presence of
lymphocytes and plasma cells and often by fibrosis
was present in 35 (33 %) autopsies. In 13 of these
cases no alteration was observed in the ducts. In 16
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TABLE 1 DISTRIBUTION OF STUDY CASES BY AGE AT DEATH AND ESTIMATED
RADIATION EXPOSURE DOSE

# 1 AR OFEC R R B & & U RS R E B B 57 A
T65D (rad)
Age at Death  Total —
NIC 0-9 10-99 100+ Unknown

<40 7 3 2 2
40.49 12 1 10 1
50-59 19 7 3 2 7
60-69 40 17 2 { 19 1
70-79 61 24 8 > 26
80+ 26 10 2 2 12
Total 165 61 17 9 76 2

TABLE 2

PERCENTAGE OF AUTOPSIES WITH SQUAMOUS METAPLASIA AND ADENOMATOUS

HYPERFLASIA BY AGE AT DEATH IN T65D OF 100+ RAD AND NIC SUBJECTS

A100 rad VL E &5 £ BRI NV & Ao B0 M A

(20T B P R AU & b RN 8 T 0 00 FE LS ST b ] g

Age at Death NIC Te5D 100+ rad
A, Sgquamous Metaplasia
<60 10.0% (1) 31.6% (6)

60-69 t1aR ey o 474 (9)

70-79 202 (T) 30.8 (8)

80+ 40,0 (4) 50.0 (6)

Total 23.0  (14) 38.2 (29) P=0.08
B. Adenomatous Hyperplasia

<60 - 26.3  (5)

60-69 35.3 (6) 3.6 (6)

70-79 29.2 (1) 46.2 (12

80+ 400 (4) 58.3 (7

Total 27.9 (17 39.5 (307 P=0.16

() Number of Autopsies

only squamous metaplasia and 16 other cases only
adenomatous hyperplasia were observed. In the
remaining 10 cases both types of duct alterations
were seen.

Biliary tract disease (cholecystitis, cholelithiasis,

or obstruction of cystic or common bile duct) was
present in 21 (13 %) of the 165 autopsies and 17 (81 %)
were accompanied by pancreatic duct alterations.
in 7
adenomatous hyperplasia in 7 other cases and both
types of epithelial change were present in 3 cases.

Squamous metaplasia was present cases,

Cancer was present in 61 (37 %) of the autopsies and
involved the pancreas secondarily by direct extension
or metastases in 16 cases. There were no cases of
primary pancreatic cancer in this group of cases. Of

the 16 cases which involved 10

the pancreas,

EEOZEREED S G h -k, 166 TIEET LELE
D&, BOLGHTIEIREFBENR O & AR S h . &)
D10z Z o 2 FEE O S REELOMFE» & -2

Btk L 7= 165 il dren 2145 (13% ) (cHEui#k & (R d, fB
FHEE 72 (X HEAELRINEORE) S0, F07 5
171 (81% ) 13 IR4E EREAL 2 ffoTw/ T hbSs, TH
CRCE R LA, BIe 7 FC IR, 3FiiZo
ZHIEO LIEEDHEN S - .

IR SDEHRFIhO6LE (37%) I\ A H Y, BEEMEE
BEFAGEBOLoCEBO RMEBBAFIEMIZES N
oo SROFEF R ICEBERBEEL LML 5D -
Wi~ DR A b - 21600 5 & 100 13 5 58 41 A7,



TABLE 3 SQUAMOUS METAPLASIA AND ADENOMATOUS HYPERPLASIA OF PANCREATIC
DUCT EPITHELIUM BY LOCATION IN THE PANCREAS

#3 IS LR OR T LR AL B & ORI 8 T2 Rk o RS Py o S AL

Number in
Type Autopsies
Head Body Tail

A, Total Sites

SM only 33 20 23 13

AH only 38 37 28 24

SM and AH 18 9 T J
B. Single and Multiple Sites

Site AH SM

Head 13 13

Body 14

Tail 4

Head and Body 12 6

Head and Tail 5 3

Body and Tail 2 2

Head, Body, and Tail 16 (]

originated in the stomach, 3 in the lung, and 3 were
Squamous metaplasia was present in 7
and adenomatous hyperplasia in 5 of the 16 casmes

lymphomas.
with extension of tumor to the pancreas.

Fat necrosis was present in and surrounding the
pancreas in 12 autopsies and epithelial alteration
was observed in the ducts in 11 of these cases.
Squamous metaplasia was present in 4, adenomatous
hyperplasia in 2, and both were present in 5 of the
autopsies with pancreatic fat necrosis.

DISCUSSION

The incidence of squamous metaplasia in this study
(30.9 %) was higher than has been reported by others.
This can probably be explained by the large proportion
(77 %) of individuals over 60 years of age. Korpassy?3
noted that while only 11.6 % of the pancreases showed
squamous metaplasia, this change was found in 29%
of individuals over 70 years of age. The frequency
with which pancreatic duct alteration is found is
also related to the number of blocks of tissue
examined. Sommers et al? found adenomatous
hyperplasia in only 9% of pancreases from 150
subjects who did not have diabetes or tumor involving
the pancreas compared to the 34 % with adenomatous
hyperplasia in this study.
using only ‘‘routine’’ microscopic sections pre-
sumably consisting of one or two blocks of pancreatic

However, they reported

tissue.

It is not apparent why squamous metaplasia or
adenomatous hyperplasia occurs in pancreatic ducts.
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When chronic inflammation of the pancreas or
chronic biliary tract disease were present, ductal
epithelial changes were frequent. However, either
or both types of epithelial change occurred in the
absence of chronic inflammartory and biliary disease.
There was no indication that squamous metaplasia or
adenomatous hyperplasia was the more likely response
to either condition. The two were found together,
although when an alteration of the ductal epithelium
occurred, it was more often one or the other type,
Prior radiation ATB evidently
was not related to these epithelial changes.

rather than both.

The multilayering of ductal epithelium in squamous
metaplasia as an element in the genesis of acinar
dilatation and rupture leading to acute pancreatitis
has been studied. Rich and Duff? found evidence
that intrapancreatic obstruction could be the result
of duct metaplasia. Wainwright10 noted that
pancreatitis at autopsy was frequently focal in
distribution, implying that intrapancreatic ductal
obstruction occurred irregularly and distally as well
as at the sphincter of Oddi, a site which has
received much attention as the point of obstruction
leading to pancreatitis. Squamous metaplasia in
general tended to occur in smaller ducts and ductules
and only infrequently within dilated ducts. However,
it was observed in cystically dilated ducts beyond
the area of metaplasia suggesting that the epithelial
change had an etiologic role in ductal obstruction
anddilatation.

Epithelial alterations are of interest because of
their possible role in the pathogenesis of pancreatic
cancer. Sommers et al? found a higher incidence of
adenomatous hyperplasia of pancreatic duct
epithelium in association with adenocarcinoma of
the pancreas. Squamous metaplasia has been
postulated as the histologic origin for the uncommon
squamous carcinomas of the pancreas. One
instance of in situ squamous carcinoma with
concomitant squamous metaplasia of duct epithelium

has been reported.l1
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