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Depariment of Pathology

SUMMARY

Four cases of adenoacanthoma of the pancreas were
collected and the literature reviewed. This un-
common histological variant appears as aggressive
and malignant as the more common adenocarci-
nomas.. Two of these four cases had originally been
diagnosed as squamous cell carcinomas and were
shown to be adenoacanthoma in type only after
additional sections were examined microscopically.
It is the authors’ opinion that any squamous cell
carcinoma of the pancreas must be thoroughly exam-
ined for adenocarcinomatous elements before it can
be classified as being purely squamous in type. Also
because metastases may be predominantly of either
squamous or adenomatous type, the presence of
squamous carcinoma in a metastatic lesion does not
eliminate the possibility of a pancreatic primary nor
does the finding of two distinct histological types of
metastases necessarily imply two separate primary
malignancies. The terminology and origin of this
histologic type of pancreatic tumor are discussed.

INTRODUCTION

Originally we intended to report the characteristics
of a squamous carcinoma of the pancreas found at
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an autopsy performed by one of us and an additional
case in the ABCC autopsy files. However, as we
reviewed the literature and reexamined our material,
it became evident that our diagnoses were at fault
and, more important, that a similar error might
underlie some of the relatively few reported cases of
squamous carcinoma of the pancreas in the literature.
For, only after extensive sampling of the tumors in
our cases were we able to demonstrate the presence
of unequivocal malignant glandular elements in
these two predominantly epidermoid carcinomas.
The ABCC autopsy files contained two additional
pancreatic carcinomas which showed mixtures of
squamous and adenomatous features.

The four cases, which are the basis for this report,
illustrate how much the proportion of the two cell
types can vary in different tumors and suggest that
perhaps small foci of malignant squamous cells
might be found frequently in pancreatic tumors if a
thorough search was made for them. Further, they
indicate that the presence of epidermoid carcinoma
in metastatic foci does not necessarily rule out
primary pancreatic carcinoma nor is the presence of
metastatic foci with adenocarcinoma and .dthers
with squamous carcinoma prima facie evidence of
origin from multiple primary carcinomas.

Several terms have been used for carcinomas
containing both adenomatous and squamous ele-
ments including adenoacanthoma, adenosquamous
carcinoma, mucoepidermoid carcinoma, and mixed
carcinoma. For reasons to be discussed later we
prefer and will use the term adenoacanthoma.

METHODS AND MATERIALS

During the 15-year period, 1956-70, primary carci-
noma of the pancreas was diagnosed in 90 of the
autopsies in the ABCC autopsy files. All but four
were pure adenocarcinomas showing various degrees
of differentiation. Two cases contained, in addition
to adenocarcinoma, definite foci of malignant
squamous cells and two cases appeared to consist
only of epidermoid carcinoma showing intercellular
bridges as well as ‘definite keratin pearls. The
pancreases in these last two autopsies were re-
examined and additional blocks were made.

Adenocarcinomatous elements were quickly found
in one but in the other, a tumor measuring 7 by
4 ¢m, lying in the body of the pancreas, adeno-
carcinomatous elements were not found until
approximately 80% of the tumor had been blocked
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(16 blocks). The adenocarcinomatous portions of
all four pancreatic cancers were positive when
stained with mucicarmine. All four adenoacantho-
mas were in patients from Hiroshima. Only one
patient had been irradiated at the time of the A-
bomb (Case 2, 34 rad) and there was no suggestion
in these four cases or in the entire series of 90
primary carcinomas of the pancreas that there was a
relation between the development of these cancers
and irradiation.

RESULTS

Table 1 lists the clinical features of the four cases.
Two of the patients were men and two were women.
The duration of life from onset of symptoms to
death ranged from 4 to 13 months, with a mean of
9 months. The age range for the four patients was
76 to 86 years with a mean of 82 years. The
average age for the 90 patients with primary
pancreatic carcinoma of all histologic types was
66 years.
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TABLE 1 CLINICAL DATA ON FOUR CASES 6F ADENOACANTHOMA OF THE PANCREAS

£ FEIROREE 46028 2 ERER A
Onset of Symptoms Bgs X5
Case Autopsy No. Age Sex o eath Initial Clinical Symptoms
(& i ¥ o 5 . 1 4] ) B B 4
RINE: e o SEa A 5 FEL £ T IR HEH) O IR TR 94T AR
1 86 Male % 4 months Abdominal pain  B¥4%
2 76 Female #% g AR Fullness of lower abdomen, Loss of appetite
FHSO KRS | o Rg
3 83 Male % 13 Jaundice, malaise #fi, #Q
4 84  Female % 11 Jaundice, emaciation, & general weakness

Wi, MY ELUEHEXES

Two patients died of widespread metastases, one
died of myocardial infarction associated with non-
bacterial thromboendocarditis of the aortic valve,
and one died of bilateral acute bronchopneumonia.

Table 2 lists pertinent anatomical data. In each of
the four cases, two or more benign tumors were
found at autopsy. One patient had a coexistent
adenocarcinoma of the stomach.

Microscopically, each primary tumor was character-
ized by the coexistence of two distinct histologic
patterns, one being well to poorly differentiated
adenocarcinoma and the other well to poorly
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TABLE 2 ANATOMIC DATA FOR FOUR CASES OF ADENOACANTHOMA OF THE PANCREAS
#2  DERE O BRENE 4 BT SRR R

Case Location in Pancreas Metastases Other Tumors Present
HiE 18] 3 5 BENE (2 4 14 5 (il Ling :1 F O i 0 I 1B
1 Head Liver, Ga].lbladder,‘ Lungs, Hamartoma, lung; Leiomyoma, stomach
5 Lymph nodes, Peritoneum Fiti o0 3 AR 5 W O T SRR
FEhE, N3, W,

v oetER, B
2 Body & Tail Liver, Lymph nodes
s LR BERE, ) > i

3 Body Liver, Peritoneumn, lymph
[ nodes
T, R, Y s8R
4 Head Liver, Lungs, Lymph nodes
ik FEmE, BH, ') > siHS

Chromophobe adenoma, pituitary gland; Leiomyoma,
uterus

TREEOBBERE, 50 FHiniE

Adenocarcinoma, stomach; Leiomyoma, stomach;
Hemangioma, liver; Polyp, ileum

W ol H o EE I o R Bgo AT -
Oxyphilic cell adenoma, parathyroid gland;
Ganglioneuroma, neck

L F s (e o G i R AN B ML 5 301 340 o0 R 4R T 4 bR RN

differentiated squamous cell carcinoma. There was
variation in the amount of tumor represented by
either the squamous or adenocarcinomatous element.
Up to 80% of one primary tumor had to be
blocked before the adenocarcinomatous element
could be identified. Transitional zones between
these two patterns were readily observed in those
sections demonstrating both patterns. In the
majority of instances, there was an intermediate
zone in which the tumor showed both squamous
and adenocarcinomatous elements. An example of
this type is shown in Figure 1 in which a gland-like
structure is lined in part by squamous-appearing
cells. In the central portion a small amount of
wispy, mucicarmine-staining material is present
suggesting mucin production by at least some of the
squamous cells. In another pattern seen only in
some areas in Case 3, there was an abrupt change
from squamous to adenocarcinomatous structure
(Figure 2). Perineural invasion, a common feature
of pancreatic adenocarcinoma, was seen with both
the adenocarcinomatous and squamous carcinoma
elements of the four adenoacanthomas (Figure 3).

The histologic pattern of the metastases varied
widely in the extent of the tumor represented by
adenocarcinoma and squamous carcinoma. Thus,
some metastases were either predominantly glandu-
lar or epidermoid, while other metastatic foci
consisted of these histologic patterns in more
equivalent proportions. In no case did a metastatic
focus consist entirely of squamous carcinoma, but
in two cases, metastatic foci could be found which
consisted only of adenocarcinoma. Special stains
confirmed the presence of mucicarmine positive
material within cytoplasmic vacuoles within adeno-
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TABLE 3 ADENOACANTHOMA OF THE PANCREAS (24 CASES) - REVIEW OF THE LITERATURE

# 3 DERE O BRI — e
Ref. Author Cases Year Age Sex Type of Study Comment
Ak HE i 17 £ R s PR o i #
46 Herxheimer 1 1907 65 E Case Report Used term ‘“‘adenocancroid”
fiE i 3 5 M h > a4 FoifasEm
47 Plenge 1 1927 No data Case Report Two patterns not seen together in
R L i 17 835 metastases
ER- o0& REFfF B hiw
44 Lawrence 2 1934 66 M  Collected 2 Also reported one case squamous ca. of
67 M Case Reports pancreas & collected two case reports
— o O 4 15 88 4 squamous cell ca.
&5 ICREMET REMo L@ AmEL, 2
O T bR o0 SRR M R I
48  Case Record, MGH 1 1945 55 M  Case Record Report —
fE 7 G gk O BB
45 Lowry & Whitaker 2 1949 57 M Case Reports Also reported one squamous ca. of
58 M 1 (7] 4845 pancreas
ELICHMORT LM ML 8
1 Sommers & Meissner 5 1954 57 M Autopsy survey, -
60 M 142 cases pan-
65 M creatic ca.
70 F B, R 142 (R
77 F
24 Cook & Klickstein 2 1958 No data Survey of 10,041 -
AL autopsies
FHR10, 041FAl M+ 5 3
4 Halpert et al 5 1965 No data Autopsy survey, 120 Also found 6 squamous carcinomas
WL cases pancreatic ca. ES IR EEE6FHERR
MR 120 700 1 8
49 Klintrup 2 1966 No data Survey of 94 Called “Indeterminate carcinoma with
R L autopsies squamous metaplasia®
HIEQUA -+ S aEE TR E B e % 5 ok | & EFf
50 Elias 3 1969 No data Autopsy survey of Also found 6 squamous carcinomas
BHL A L 58 cases pancreatic ESCRFLRE#E6HERE
ca.
3R % SR ¢ 51 i R
carcinomatous metastases of each case. In several MEE AR E N, w2 OEE T £ EEHS

metastases, a pleomorphic histologic pattern was
evident (Figure 4). Pleomorphic carcinoma of this
type has been described' in contiguity with dif-
ferentiated adenocarcinoma in cases without squa-
mous elements and apparently represents an un-
differentiated phase of pancreatic adenocarcinoma.

Table 3 lists pancreatic adenocacanthomas which
have been reported in the literature. A slight male
predominance is noted in the reported cases which
list these data. This predominance is similar to that
shown in pancreatic carcinoma in general.

RO (H4).

Z OO 2R L, R LE

Bk b v b U2 Ic b L CTRET 5 LR

xh, WRIREORSLOBRBERTLEISNATV S,

Fz 31z,

ZOERIIENIERFPL L 20N,

CEEICHE SR TV A MO RERE SR L L.

-~

ZDfEmz, —BIC

Ml B s A Em L FEETH 5.



FIGURE 1 Transition zone between unequivocal squamous and adenocarcinomatous areas (not
shown), Figure shows glandular structure lined by squamous-appearing cells. The wispy material
in the central portion was mucicarmin® positive suggesting the squamous-appearing cells were the
source for this material (Case 4).
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FIGURE 2 Adenoacanthoma showing abrupt transition from squamous carcinoma (lower left) to
adenocarcinoma (upper right). This was seen in only one case (Case 3).
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FIGURE 3 Perineural invasion by squamous elements of adenoacanthoma of the pancreas (Case 3).
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FIGURE 4 Pleomorphic pattern seen in portions of several metastases as well as in foci of
primary pancreatic adenoacanthomas (Case 3).
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DISCUSSION

Cancers containing both squamous and glandular
elements are found in many organs and are the
source for considerable confusion. There is dis-
agreement concerning nomenclature, pathogenesis,
clinical significance, and epidemiologic features of
these tumors. Although this situation applies to
many cancers as witness the work of the Classifica-
tion Centers of the World Health Organization and
the Nomenclature Committee of the International
Union Against Cancer, there appears to be a
developing consensus for the names to be used for
these tumors containing both glandular and epider-
moid elements and thus implying agreement on
other problems. However, it appears that it is the
need for a uniform diagnostic code in the face of
disagreement among authorities which is leading to
compromise rather than the solution of the problems
and difficulties.

The tumors are usually described in sites where
adenocarcinomas are generally found (i.e., stomach,?
colon,® pancreas,? gallbladder,’ uterus,® ova_ry7
and endocervix®) but they are also reported in the
esophagus,” ' anus,'! and vagina'? where epider-
moid carcinomas predominate, and in the lung
where a variety of cancers occur.

Theories to account for the presence of squamous
elements where only adenocarcinoma is expected
include:

Origin of the two cell types from separate but
neighboring foci one of which had previously
undergone squamous metaplasia in reaction to
chronic inflammation.

Merging of two separate tumors, a collision
tumor.

Squamous metaplasia in the peripheral portions
of an adenocarcinoma, the squamous elements
being well differentiated and histologically not
malignant.

Squamous metaplasia of portions of a proliferat-
ing adenocarcinoma, the squamous elements
having malignant potential similar to the entire
tumor.

Squamous metaplasia of cancer cells which have
the potential of differentiating into any of a
variety of cell types including columnar, cuboidal,
spindle, squamous, giant cell, signet ring, and
mucus producing cells.
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The essential conflicts raised by these theories
revolve about the question of metaplasia and
malignancy. We have no new evidence to present
but believe that the variation in cell type so often
seen within the same tumor and the presence of
squamous elements in the metastases of these
combined tumors support the theory that the
cancer cells have the potential to undergo metaplasia
and that the frequency of discovery of such
metaplastic changes is directly proportional to the
diligence of the search.

A different explanation is offered when adenoma-
tous elements are found in tumors ordinarily
squamous in type. It is usually suggested that
submucosal glands in the proximal portion of the
esophagus and in the anus are the source for the
adenomatous elements of combined tumors in
these sites and invasion by gastric mucosa as the
source for combined tumors in the distal esophagus.

There is little support for the possibility of meta-
plasia of squamous carcinoma cells into adenoma-
tous cell types. However, it has been suggested that
adenoacanthomas of the cardia could arise from
esophageal epithelium capable of differentiation 1nto
both epidermoid and glandular cell types.!
Although mucin granules have been described in
the cytoplasm of squamous carcinomas in various
locations'® there is disagreement on the ““interpre-
tation of some of the mucin-like substances.”!

A varied terminology has been used for designating
malignancies consisting of both adenocarcinoma
and epidermoid carcinoma. Frantz!'® in referring to
these tumors used the terms mucoepidermoid and
adenoacanthoma interchangeably. Mucoepidermoid
carcinoma has been applied rather consistently to
locally invasive, slowly metastasizing tumors pre-
dominantly epidermoid in character but with un-
equivocal mucus production. Mucoepidermoid
tumors of salivary glands and pulmonary bronchi
are well known examples which differ histologically
and clinically from the highly malignant tumors
under discussion.

The terms mixed carcinoma and mixed squamous
cell and adenocarcinoma as used by Dougherty and
Cotten® and Glicksmann and Cherry” in reporting
tumors of the cervix are confusing and evidently
were not intended to imply a relation to the mixed
tumors of skin and salivary glands.

The Nomenclature Committee of the UICC'® re-
commended three terms for these fumors; Adeno-
carcinoma with squamous metaplasia, Adenoacan-
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thoma, and Adenocancroid. The WHO publication
on Histological Typing of Lung Tumors'® suggest-
ed the tetm Combined Epidermoid and Adeno-
carcinoma. Cancroid is a rather obsolete term in
English defined by Dorland?® as “resembling cancer”
and, as ‘“‘a skin cancer of a moderate degree of
malignancy.” Adenocancroid is not likely to be
used widely. Adenocarcinoma with squamous
metaplasia arbitrarily solves some of the problems of
pathogenesis but logically suggests the introduction
of the term squamous carcinoma with adenomatous
metaplasia for similar tumors of the esophagus, anus
and vagina. Combined epidermoid and adeno-
carcinoma is descriptive and accurate but awkward
and long. According to Dorland?! an adenoacan-
thoma is “‘an adenocarcinoma in which some of the
constituent elements exhibit malignant metaplasia
to cells of a squamous type.” There are obvious
difficulties but adenoacanthoma appears to be the
most acceptable of the proposed terms and has the
benefit of wide usage. Among many others, Boswell
and Helwig,2? and Wood?? used it for these tumors
in the stomach and Al-Doroubi et al,3 and Cook
and Klickstein?? used it for colon tumors. Finally
the term adenosquamous carcinoma suggested Ey
Gerughty et al,'25 Straus et al,26 and Rabson?’
which appears equally satisfactory apparently has
not received wide acceptance.

In adenoacanthoma of the pancreas it is generally
believed that the squamous elements arise by
metaplasia in preexistent adenocarcinoma. Indeed,
zones of transition from glandular to squamous
carcinoma can usually be found (Figure 4). Al-
though carcinoma of the pancreas is rare in patients
in the pediatric age group foci of squamous meta-
plasia were found in two cases?®2? suggesting that
some inherent quality of the tumor rather than
long-standing inflammation was responsible for the
change. Since squamous metaplasia occurs in
pancreatic ducts®®>' it is consistent that the
malignant cells of a pancreatic adenocarcinoma
might express the metaplastic potential of the
histogenetic progenitor, the ductal epithelium.

There is considerable variation in the reported
frequency of both adenoacanthoma and squamous
cell carcinoma of the pancreas. In a study of
unusual carcinomas of the pancreas, Sommers and
Meissner! described 5 adenoacanthomas but no
squamous carcinomas in 142 autopsy cases of
pancreatic carcinoma.  Halpert et al* found 5
adenoacanthomas and 6 squamous cell carcinomas
in a study of 120 pancreatic carcinomas. It is
probable that adenoacanthoma of the pancreas is
much more common than one would suspect from
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the number of cases published. Only 24 adeno-
acanthomas were found in a review of the literature
(Table 3).

In a number of surveys of pancreatic tumors which
included histologic study> 2 %° no adenoacanthomas
were reported although some squamous cell carcino-
mas were described. Other case reports and surveys
of pancreatic tumors® !"*® brought the total number
of squamous cell carcinomas reported in the litera-
ture to 21. There is no indication that the course of
disease, response to treatment, occurrence of com-
plication, or frequency or location of metastases is
different in adenoacanthoma of the pancreas as
compared to adenocarcinoma of the pancreas. It is
not known why some pancreatic carcinomas show
squamous metaplasia but there is an intuitive
belief that in some way the change is related
etiologically to the development of the cancer.
This suspicion alone is sufficient to warrant more
aggressive study and reporting of such metaplastic
changes.
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