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ABSTRACT

BACKGROUND: Adenosquamous carcinoma of the pancreas (ASCAP) is
a rare histologic type of pancreatic carcinoma that constitutes 1% to 4%
of all pancreatic exocrine malignancies. It has a clinical presentation
similar to that of adenocarcinoma of the pancreas (ACP), but may have
a worse overall prognosis, with most patients surviving for less than 2
years.

METHODS: This was an institutional, retrospective, cohort analysis of 237
patients who underwent resection of pancreatic cancer with curative
intent.

RESULTS: Of the 237 cases examined, we identified 7 (2.9%) with histo-
logically confirmed ASCAP. Demographics, comorbidities, risk factors,
presenting symptoms, survival data, tumor characteristics, and types of
treatment for each patient were included in the analysis. Risk factors for
development of ASCAP were not conclusive. Although human papil-
loma virus (HPV) has been implicated in other squamous cell cancers, in
our cohort, its involvement in ASCAP was 0%. Presurgical fine-needle
aspiration failed to identify the invasive squamous cell component in all
cases. In this cohort analysis, overall survival ranged from 3 to 25
months, with 2 patients surviving more than 20 months after surgical
resection. With a median follow-up of 2.9 years, our data demonstrate a
trend to worse median overall survival for ASCAP than for ACP (8.2 vs.
20.4 months; P � .23), with a limited number of long-term survivors.

CONCLUSIONS: Although recommended, adjuvant treatment was in-
consistently provided for patients in this ASCAP cohort. Published data
show variability in overall survival, but our findings support that surgi-
cal resection is one of the few options for control of this rare, poorly
understood pancreatic malignancy. Further research is necessary to
define risk factors and adjuvant and neoadjuvant treatments, to help
improve patient outcomes.

Gastrointest Cancer Res 6:75–79. Copyright © 2013 by International Society of Gastrointestinal Oncology

1Division of Hematology and Oncology
Department of Medicine

2Department of Pathology, Immunology,
and Laboratory Medicine

3Department of Surgery
University of Florida College of Medicine
Gainesville, FL

Funding for the study was provided
through the University of Florida
Department of Medicine Young Investigator
Award.

Submitted: March 18, 2013
Accepted: April 23, 2013

Adenosquamous carcinoma of the pan-
creas (ASCAP) is a rare histologic type of

pancreatic cancer that is estimated to con-

stitute 1% to 4% of all pancreatic exocrine

malignancies.1,2 Adenosquamous carci-

noma is more common in other organs,

such as the anus, esophagus, intestines,
uterus, cervix, and vagina.3 Much of the
published literature in ASCAP is based on
small series or single case reports. The first
report describing ASCAP was published in
1907 by Gotthold Herxheimer, who re-
ferred to it as cancroide.1,4 As in adenocar-

cinoma of the pancreas (ACP), ASCAP typ-

ically presents with similar symptoms,

making it difficult to initially differentiate

these 2 malignancies based on history

alone.5–7 Some reports suggest that pa-

tients with ASCAP present with larger pri-
mary tumor size and more severe abdom-
inal symptoms than do their counterparts
with adenocarcinoma.8

Histologically, ASCAP has been defined
to consist of at least 30% malignant squa-
mous cell carcinoma with coexisting ductal
adenocarcinoma.6,7 Multiple theories have

been proposed regarding the pathophysiol-

ogy of ASCAP, since normal pancreatic tis-

sue does not have a squamous epithelium.

These have been referred to as the squa-

mous metaplasia, collision, and differentia-

tion theories. The first theory suggests that

squamous metaplasia may occur as a re-
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sult of chronic inflammation caused by ob-
struction by a tumor or chronic pancreatitis
with subsequent transformation into a ma-
lignant tumor.1,4,5,8,9 The collision theory
proposes that 2 histologically distinct neo-
plastic cell populations arise independently
and subsequently combine to form one
cohesive unit.1 Clear evidence confirming
the collision theory has not been found, but
squamous components have been shown
to present initially mixed with the adenocar-
cinoma component.8 The differentiation
theory suggests that the squamous and
adenocarcinoma elements arise from the
same pluripotent stem cells.4,8,10 Given the
rarity of this condition, little is formally
known about its pathophysiology.

ASCAP is historically regarded to be
more clinically aggressive and connotes a
worse prognosis than ACP. Despite aggres-
sive surgical management, the median sur-
vival of patients with ASCAP has been re-
ported to be consistently less than 1 year.
No standard adjuvant therapy has been
established for this entity of pancreatic can-
cer.1,4,5,8 This study was undertaken to
characterize this malignant subtype in the
context of a contemporary ACP cohort. The
findings will allow for a better understand-
ing of ASCAP and provide a better treat-
ment strategy for this rare subtype of pan-
creatic cancer.

METHODS
A retrospective analysis was conducted of
all patients with surgical pathology available
who underwent definitive pancreatic resec-
tion with curative intent for ACP at the
University of Florida between 2001 and
2011. The project was approved by the
Institutional Review Board. The pathology

reports were individually reviewed for any
evidence of a squamous component or ke-
ratinizing feature. Seven cases were identi-
fied and reviewed by 2 pathologists to con-
firm the diagnosis of ASCAP consistent with
previously reported criteria.6,7 Patient char-
acteristics such as demographics, comorbidi-
ties, risk factors, presenting symptoms, tu-
mor characteristics, treatment provided, and
clinical outcomes were obtained. Laboratory
data, when available, such as CA 19-9, car-
cinoembryonic antigen (CEA), and direct bil-
irubin before or immediately after the tissue
diagnosis, were recorded. In situ hybridiza-
tion (ISH) for high-risk human papilloma vi-
rus (HPV) genotypes using the Ventana au-
tomated methodology (INFORM HPV III
Family 16 Probe) was performed on associ-
ated, formalin-fixed, paraffin-embedded tis-
sue. Overall survival (OS) was defined as the
time from the date of diagnosis to the date of
death. Descriptive statistics were calculated,
with t-tests used to determine differences.

RESULTS
Seven (2.9%) of 237 resected pancreatic
adenocarcinomas were confirmed to be
ASCAP. The characteristics of patients with
ASCAP compared to ACP are described in
Table 1. Patients with ASCAP were equally
balanced for sex, with a median age of 68.7
years (range, 55–82). Five patients were
Caucasian, 1 was Japanese, and 1 was His-
panic. In 1 patient, diagnosis was made inci-
dentally during abdominal imaging as part of
routine follow-up for gastric dysplasia. All
other patients presented with symptoms
such as abdominal pain, weight loss, and
jaundice, similar to patients with ACP. In the
former case, this tumor mass was not seen
on the CT scan completed 3 months earlier,

implying a rapid rate of growth. There were

no differences in serum tumor marker posi-

tivity or levels between the 2 groups, with no
ASCAP patient having hypercalcemia.

More than half (57%) of the ASCAP
patients were life-long nonsmokers, com-
pared with 31.8% of the patients with ACP
(P � .4). Alcohol use was denied in approx-
imately 50% of the ASCAP patients, with no
ASCAP patient having a documented his-
tory of chronic pancreatitis. One patient
with ASCAP had a history of squamous cell
carcinoma of the tongue definitively treated
years before the diagnosis of ASCAP. None
of the ASCAP cases demonstrated the pres-
ence of HPV genomic integration. In all cases
of ASCAP, the diagnosis was made after sur-
gical resection, whereas preoperative fine-
needle aspiration biopsies revealed only the
adenocarcinoma component. Table 2 de-
scribes the tumor characteristics of the
ASCAP cohort.

Pathologic review of the ASCAP cases
confirmed that the proportion of squamous
component ranged from 30% to 95%, with
4 of 7 cases showing a predominance of
this element over the adenocarcinoma con-
stituent (Figures 1 and 2). Most tumors
were histologically moderate or poorly dif-
ferentiated, with perineural invasion identi-
fied in all cases. Lymphovascular invasion,
sometimes involving large-caliber vessels, was
documented in 3 of the 7 cases (Figure 3).
Lymph node metastases were found in 5
cases, with 3 showing only involvement by
adenocarcinoma and the remaining 2 dem-
onstrating a mixture of adenocarcinoma
and squamous cell carcinoma. Of note, the
lymph nodes with both adenocarcinoma and
squamous cell carcinoma components were
involved by direct extension in contrast to
those solely involved by adenocarcinoma,
which were separate from the main body of
the tumor. Examination of the surrounding
pancreatic tissue revealed pancreatic intra-
ductal neoplasia (PanIN) in 2 cases and ex-
tensive intraductal papillary mucinous neo-
plasm (IPMN) in 1 case.

Although all 7 cases met the aforemen-
tioned qualifications for the diagnosis of
adenosquamous carcinoma of the pan-
creas, 2 were particularly distinct. One con-
tained a striking inflammatory component
as well as numerous multinucleated giant
cells (Figure 4), and another demonstrated
a prominent Crohn-like lymphoid infiltrate

Table 1. Characteristics of patients with ASCAP compared with ACP

ASCAP (n � 7) ACP (n � 230) P

Mean age, range 68.7 (55–82) 65.4 (37–87) NS

Male, % 57 51 NS

Caucasian, % 75 91 NS

Never-smoker, % 57 31.8 NS

Head of pancreas location, % 14 78 �0.001

Pathologic node involvement, % 57 59 NS

Median overall survival, months 8.2 20.4 NS (P � 0.23)

3-year overall survival, % 0 19 NS
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with extensive areas of dense sclerosis.

Neither of these patients had underlying

diagnosed autoimmune conditions.

Most ASCAP tumors (86%) were lo-

cated in the body and/or tail of the pan-

creas. Surgical margins were R0 (n � 4),

R1 (n � 2), and R2 (n � 1). Per the AJCC

(American Joint Committee on Cancer)

7th edition staging system, ASCAP was

either stage IB (T2N0M0; n � 2) or IIB
(T3N1M0; n � 5).

Median follow-up for all patients was 2.9

years after surgery. Median overall survival

(OS) was worse for ASCAP than for ACP

(8.2 vs. 20.4 months; P � .23). The range
of survival for the ASCAP cohort was 3 to 25
months. None of the ASCAP patients re-
ceived preoperative therapy. Postoperative
adjuvant therapy was recommended to
most of the patients, but was confirmed to
have been received by only 1 with ASCAP.

DISCUSSION
ASCAP remains an uncommon and poorly
understood malignancy, with a reportedly
worse prognosis than ACP. Ethnic predis-
position to ASCAP initially favored Asian
populations,3 but more recent reports, in-
cluding this series, may make this variable
alone less reliable. The lack of identification
of any ASCAP features on diagnostic fine-
needle aspiration coupled with the relative
paucity of patients with pancreatic cancer
who are surgical candidates may result in
underreporting of the disease.

The presentation of symptoms, includ-
ing abdominal pain, weight loss, and jaun-
dice, was consistent with previous reports
of ASCAP and is very similar to that of
ACP.5,6,10 Okabayashi and Hanazaki7 re-
viewed 39 patients who underwent resec-
tion for ASCAP and did not note any char-
acteristic symptoms that would help facilitate
the differentiation between ASCAP and
ACP, making the diagnosis reliant on the
histopathologic findings in the resection
specimens.

Our ASCAP cohort demonstrated a pre-
dilection to present in the pancreatic tail
and body more than in the head. In con-
trast, Kardon et al5 and Trikudanathan et
al8 noted that a majority of patients had the
primary tumor located in the head of the
pancreas. A population-based analysis by
Boyd et al6 described 45% of ASCAP tu-
mors as located in the head of the pan-
creas. Taken together, ASCAP may not
have a specific preferential site within the
pancreas; rather, our cohort was biased

Table 2. Tumor characteristics on diagnosis and outcomes of patients with ASCAP

Case Location

Greatest
dimension

(cm)
Histologic

grade Margin
Adeno
(%)

Squamous
(%) PNI/LVI

Pathologic
stage

HPV
status Adjuvant therapy

Survival
(mo)

1 Tail 7 Moderate to
poor

R1 10 90 Y/N T3N1 Neg Unknown 20

2 Tail 3.5 Moderate R0 20 80 Y/Y T2N0 Neg Yes (Chemo �
EBRT)

Lost to f/u

3 Body-Tail 9.5 Moderate to
poor

R1 60 40 Y/Y T3N1 Neg Unknown 4.5

4 Body 3 Moderate R0 70 30 Y/N T3N1 Neg No 3

5 Tail 3.5 Moderate to
poor

R2 70 30 Y/Y T3N1 Neg Unknown 3

6 Tail 3 Poor R0 5 95 Y/N T3N1 Neg Unknown Lost to f/u

7 Head 3.4 Moderate R0 10 90 Y/N T2N0 Neg No 25

PNI: perineural invasion; LVI: lymphovascular invasion; Y: yes; N: no; HPV: human papilloma virus; Neg: negative; Pos: positive; EBRT: external beam
radiotherapy.

Figure 1. Glandular component (black arrows) and
squamous cell component (white arrows) in ASCAP
(H&E stain, 10� magnification).

Figure 2. Squamous cell carcinoma component with
dyskeratotic cells (H&E stain, 10� magnification).

Figure 3. Predominately squamous cell carcinoma
component with extensive perineural invasion (dou-
ble-headed arrow). Inset: focus of lymphovascular
invasion (H&E stain, 20� magnification).

Figure 4. Prominent inflammatory infiltrate within
ASCAP and abundant multinucleated giant cells (ar-
rows) (H&E stain, 20� magnification).
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toward tail locations, given that all our pa-

tients underwent attempts at definitive sur-

gical resection. In their histologic analysis
of 25 patients with ASCAP, Kardon et al5

found 20 tumors to have evidence of
perineural and angiolymphatic invasion;
the authors suggested that these features
may contribute to the aggressive nature of
this malignancy.5 In our cohort, all (7/7)
patients had evidence of perineural inva-
sion, and 3 had evidence of angiolymphatic
invasion (Figure 3).

It has been proposed that squamous
metaplasia of the pancreatic ductal epithe-
lium, occurring in the setting of chronic
pancreatitis, contributes to the develop-
ment of ASCAP.4,8 Half of the patients in
our cohort were noted to have pathologic
changes of chronic pancreatitis, although,
interestingly, no patients had this as a clin-
ically recognized medical condition. Three
patients reported occasional alcohol use on
retrospective review, of whom all were noted
to have histologic evidence of chronic pan-
creatitis. These findings support the hypoth-
esis that subclinical pancreatitis is associated
with or possibly a causative risk factor for
ASCAP, with or without prior alcohol use.
Although not statistically different, tobacco
use appeared common in patients with
ASCAP and ACP, perhaps mediated by ag-
gressive biologic behavior affecting the Src
pathway through nicotine.11

The role of HPV in squamous cell carci-
nomas of the cervix, head and neck, and anal
canal is well established. An association has
never been reported or evaluated in ASCAP.
HPV status in our cohort was determined
through standard ISH analysis and was uni-
formly negative. Thus, the development of
ASCAP is more likely to be related to under-
lying inflammation or other carcinogenic eti-
ologies and not to HPV infection.

It has been shown that CA 19-9 and
CEA have immunoreactivity in both the
squamous and adenocarcinoma compo-
nents in pancreatic malignancies. Studies
have shown that more than 70% of patients
with ASCAP have elevated serum CA 19-9
and CEA levels.8 In this cohort series, 4
(57%) of 7 patients had elevated CA 19-9
levels at diagnosis. CEA was available in
only 1 patient and was elevated. These
trends are consistent with those in prior
research and also illustrate that adeno-
squamous carcinoma is similar to adeno-

carcinoma in reactivity of common serum

tumor markers.

Kobayashi et al12 and Inoue et al13 re-
ported humoral hypercalcemia of malig-
nancy (HHM) in ASCAP, which was asso-
ciated with a particularly poor prognosis.
Both studies commented on the rarity of
HHM in ASCAP and proposed that a pos-
sible origin for the elevated PTH-rp and
subsequent hypercalcemia was from pro-
duction in the coexisting glandular compo-
nent, which is associated with rapid tumor
growth and short survival. No patient in our
ASCAP cohort showed evidence of HHM,
yet 3 had a survival of less than 6 months.
Thus, we cannot determine whether HHM
is truly prognostic of poor survival beyond
other biologic variables.

Madura et al1 discussed a series of 6
cases over an 8-year period that demon-
strated the inherent aggressiveness of the
tumor despite intensive surgical manage-
ment, with a median OS of 5 months. Sim-
ilarly, Hsu and colleagues3 reported that 11
of 12 patients with ASCAP died within 12
months despite aggressive surgical man-
agement along with adjuvant chemother-
apy and radiation, with a median OS of
4.41 months and a 1-year OS rate of 8.3%.
However, several of the patients in these
studies had metastatic disease at diagno-
sis. In 39 patients with ASCAP who had
undergone curative surgical resection,
Okabayashi and colleagues7 noted a worse
3-year OS rate of 14% (median OS, 6.8
months) than that of ACP. Voong et al14

reviewed outcomes of 38 patients with
ASCAP at Johns Hopkins and reported a
median OS of 10.9 months (range, 2.1–
140.6). Adjuvant chemoradiation therapy
was associated with superior overall sur-
vival in patients with ASCAP (P � .005).
Seventy-five percent of patients who sur-
vived longer than 2 years received adjuvant
chemoradiation. Smoot et al15 reported that
patients with ASCAP who underwent cura-
tive resection had a median survival of 13.1
months, but 0% survival at 2 years. Katz et
al16 performed a historical analysis of cases
in the California Cancer Registry database,
of which 95 were ASCAP and 14,746 were
ACP. In contrast to other reports, as a
group, the median overall survival of all
patients with ASCAP was 4 months (95%
CI, 3–6), which was similar to that of all
patients with ACP (P � .41). In addition,

the median overall survival duration of all

patients with ASCAP was similar to that of

all patients with ACP after adjustment for
age, sex, ethnicity, socioeconomic status,
stage of disease, and first treatment strat-
egy (HR � 1.091; 95% CI, 0.870 –1.367;
P � .45). In patients with locoregional
cancers who underwent resection, the me-
dian overall survival of patients with each
histopathologic diagnosis was similar after
adjustment for those variables and the re-
ceipt of adjuvant therapy (HR, 0.886; 95%
CI, 0.530–1.482; P � .65). Patients who
underwent resection had an improved me-
dian OS of 12 months (95% CI, 8–52),
compared with 5 months (95% CI, 1–12)
for those who did not (P � .018). This
analysis showed that early stage, resection, and
radiation or chemotherapy were favorable inde-
pendent prognostic factors among patients with
adenosquamous carcinoma. Following resec-
tion, Boyd and colleagues6 reported 1- and
2-year OS rates of 50.7% and 29%, re-
spectively—significantly inferior to rates in
ACP patients (60.1% and 35.8%, respec-
tively; P � .0001). Table 3 summarizes the
outcomes of ASCAP patients in the pub-
lished literature. Given the lack of prospec-
tive studies, the true benefit of adjuvant
therapy beyond surgical resection for this
population of patients remains unclear.

In our cohort of patients with resected tu-
mors, the median OS of 8.2 months was nota-
bly shorter than the 20.4 months of contempo-
rary ACP cohort patients (3-year OS 0 vs. 19%),
but the difference was not statistically signifi-
cant (P � .23). Three patients survived less
than 4 months and 2 survived 20 months or
more. One patient left the country after surgery
and the status is unknown. One patient died of
immediate postoperative complications includ-
ing prolonged respiratory failure, gastrointestinal
bleeding, and sepsis. However, in this particular
case, the tumor likely had high potential for
recurrence, given rapid tumor growth, as this
mass was not evident on CT scan 3 months
before the diagnosis. Although definitive surgi-
cal resection offers the only chance for cure
and is likely to prolong survival, the impact of
adjuvant chemoradiotherapy in ASCAP is less
well defined.

A clear statistical limitation of our study
is reflected in the small sample size (n � 7)
of patients with ASCAP who underwent re-
section, for whom limited adjuvant treat-
ment data are available. We deliberately
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focused on outcomes only in the cohort of
operable patients with pancreatic cancer at
our institution. With direct comparisons to
outcomes in ACP patients during an iden-
tical period, survival of patients with ASCAP
relative to ACP may be more clinically rel-
evant than that in the metastatic or unre-
sectable settings. Having secondary patho-
logic confirmation of ASCAP diagnostic
criteria in our cohort strengthens our con-
fidence in the true diagnosis, although
again, the limited sample size and incon-
sistent postoperative treatment and fol-
low-up limit conclusive results.

CONCLUSIONS
ASCAP remains a very uncommon and
poorly understood exocrine pancreatic neo-
plasm. It may be underreported, given the
diagnostic limitations of fine-needle aspira-
tion. Although there is variability in the pub-
lished literature regarding the true prognosis,
it appears to be worse than in ACP, but it is
still potentially curable. Surgical resection re-
mains the best therapeutic option for patients
with ASCAP, with consideration of adjuvant or
potentially neoadjuvant therapy. Although
further research to determine specific tumor
genetic markers, the role of neoadjuvant or

adjuvant treatment, and potentially targeted
therapy is recommended, identification of
risk factors and primary prevention may be a
more optimal goal.
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Table 3 Outcomes of resected ASCAP from published case reports and series

Author

Total
ASCAP

patients (n)

Treatment Survival (ASCAP)

Median ACP OS
(resected, mo)

Curative
surgery

Adjuvant chemo and/
or radiation (n)

Median
OS

2 year
OS

(n) (mo) (%)

Madura et al1 6 6 3 5 0 NR

Hsu et al3 12 7 5 6.5 0 9.7 (P � 0.018)

Kardon et al5 25 8 2 11.3 NR NR

Okabayashi and Hanazaki7 39 39 15 6.8 14 NR

Voong et al14 38 38 19 10.9 11 NR

Smoot et al15 23 12 5 13.1 0 NR

Katz et al16 95 26 25 12 1.2 12

Boyd et al6 415 86 NR 12 29 16 (P � 0.0001)

NR, not reported.
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