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Endoscopic papillectomy for carcinoma of the ampulla of Vater:
Possible standardization based on endoscopy and
immunohistochemistry
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ABSTRACT

Background/Aims: Clinicopathological investigation of the indications for the use of endoscopic papillectomy as
a treatment for carcinoma in situ of the ampulla of Vater (CAV).

Materials and Methods: Of 97 patients diagnosed with CAV in our department over the last 15 years, the 5 pa-
tients who received a carcinoma in situ diagnosis and were included in this retrospective study.

Results: The lesions in the patients were classified as either the superficial or luminal type, based on endoscopic
findings. Histological findings showed that the major duodenal papilla (Ad) was the main site of CAV in the super-
ficial type and that the common duct into the duodenal lumen (Ac) was the primary site in the luminal type. Im-
munohistochemical staining showed that the superficial-type lesions were positive for cytokeratin 20, suggesting
development of the cancer from the Ad. The luminal-type lesion was positive for cytokeratin 7 and negative for
cytokeratin 20, suggesting an origin in the pancreatobiliary duct. Mucin-2 was expressed in the superficial type,
and mucin-1 in the luminal type.

Conclusion: Superficial-type lesions, which are principally located in the Ad, exhibit little tendency to invade sur-

rounding tissues, whereas the luminal-type lesions, which are predominantly located in the Ac, may tend to be
more invasive. Although endoscopic papillectomy might be indicated for the superficial-type lesions, caution is

needed in the determination of the extent of luminal-type lesions.
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INTRODUCTION

Since the 1980s, endoscopic papillectomy (EP), which
can also be used for the diagnosis of tissue cancers,
has been performed to treat papillary tumors (mainly
adenomas). In recent years, the indications for EP have
been extended to include benign/malignant border-
line lesions and early cancers (1-5). Although EP is ex-
pected to be useful as a minimally invasive treatment
for carcinoma of the ampulla of Vater (CAV) that is con-
fined to a limited area, its conduct requires that the lo-
calized invasion of the cancer be carefully determined,
preoperatively. With the introduction of endoscopic
ultrasonography (EUS) and intraductal ultrasonography
(IDUS), the diagnostic evaluation of the extent of CAV
has markedly improved compared with that possible

using other techniques, such as endoscopic retrograde
cholangiopancreatography (ERCP). However, because
only a small number of patients with carcinoma in situ
(pTis), biological behavior and the patient prognosis af-
ter local excision remain incomplete.

Various immunohistochemical techniques have been
introduced for the classification of ampullary tumors
and the evaluation of their malignancy. Based on the
primary tumor site, Zhou et al. (6) classified papillary
tumors as intestinal and pancreatobiliary types, using
the results of cytokeratin (CK) staining. A correlation has
also been reported between a classification based on
the pattern of mucous expression, using staining for
apomucin, and patient prognosis (7,8).
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In this study, we investigated EP from a clinicopathologic
standpoint to explore the possibility of expanding its indica-
tions, from being utilized mainly as a diagnostic modality for
adenomas and benign/malignant borderline lesions, to in-
clude it as a treatment for CAV.

MATERIALS AND METHODS

A total 97 patients with CAV underwent surgical resection and
pathological diagnosis in Fukuoka University Hospital during
15 years. The present study included 5 patients with histologi-
cally diagnosed pTis. The patients’ clinical characteristics and
postoperative survival periods were obtained from patient re-
cords. Based on their endoscopic findings, tumors were mor-
phologically classified into 2 types: (1) the superficial type with
a nodular mucosal pattern reaching the papillary opening and
extending to the duodenal lumen, and (2) the luminal type in
which part of the tumor has grown mainly in the ampullary
region and is exposed near the orifice.

All resected specimens were subjected to hematoxylin and
eosin (H&E) staining, as well as immunohistochemical staining
to detect cytokeratin and apomucin. The areas of the ampulla
of Vater were defined according to the Classification of Biliary
Tract Carcinoma (Figure 1) (9).

Fisher's exact probability test was employed to determine the
association between clinicopathological factors of superficial
and liminal type of CAV using StatView ver. 5.0 (SAS Institute,
Cary, NC, USA).

RESULTS
The mean age of the 5 patients was 66.5 (52-72) years; 4 were
women. The postoperative follow-up duration was 36-132

BRI

Lens

I

R
-am&&b’t\\:- .

e

IS

“\\3:{'%‘\&\\

e

s
RARRERR

=

Figure 1. Portions of the papilla of Vater. Ab, bile duct portion; Ap, bile
duct portion; Ac, Portion of the common duct into the duodenal lumen;
Ad, major duodenal papilla; Ph, pancreatic head; D, duodenum.
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months;all patients remain alive, without recurrence, at the time
of this writing. Upper abdominal pain was observed as an initial
symptom in 1 patient; the other 4 patients were asymptomatic,
with their cancers detected using upper gastrointestinal tract
endoscopy (Table 1). The endoscopic examination of the am-
pullary region revealed superficial tumor patterns (Figure 2a)
in Patients 1, 3, 4, and 5, and a luminal pattern (Figure 2b) in
Patient 2.

The macroscopic types, judged from fixed samples, indicated
that 4 patients had exposure-type tumors and 2 had non-
exposure-type tumors. The mean histological tumor size was
11.0 mm. Based on H&E staining, the cancer sites were lo-
cated in the common duct into the duodenal lumen and in
the major duodenal papilla (Ad). Additionally, a comparison
between the endoscopic findings and the main lesion loca-
tions revealed that the 4 patients with superficial-type tumors
were consistent with an Ad location (Figure 3a), whereas that
for the patient with a luminal type tumor was consistent with
an Ac location (Figure 3b). CK immunohistochemistry of the
superficial-type tumors in patients showed positive CK7 stain-
ing in only 2 of the 4 patients; CK20 staining was positive in all 4

Table 1. Clinical features of 5 cases of carcinoma of the ampulla of Vater

n Superficial Luminal
Age, mean, y 66 52
Sex (M/F) 1/4 1/3 0/1
Symptom
Epigastralgia 1 0 1
None 4 4 0
Location
Adc 4 4 0
Ac 1 0 1
pN
0 5 4 1
1 0 0 0

Adc: major duodenal papilla and pancreatic duct portion of the papilla of Vater; Ac: por-
tion of the common duct into the duodenal lumen

Figure 2. a, b. Superficial type of carcinoma of the ampulla of Vater. The
carcinoma shows exophytic growth (a). Luminal type of the ampulla of
Vater. The carcinoma is growing on the luminal side (b).




Turk J Gastroenterol 2014; 25: 563-7

Yoshihiro et al. Endoscopic papillectomy for CAV

[Ar 2 S 5

patients. For the luminal-type lesion, CK7 staining was positive
and CK20 staining was negative. A comparison of the tumor
mucous expression patterns and endoscopic findings revealed
that all patients with superficial-type lesions were negative for
mucin-1 (MUCT), whereas the patient with a luminal-type le-
sion was positive for MUCT; opposite results were observed for
mucin-2 (MUC2) (Table 2).

DISCUSSION

The morphologic classification of CAV is widely recognized as
being useful for the prediction of the pattern tumor of invasion
and its prognosis. The classification is based on the endoscopic
appearance of the tumor and the intraoperative findings, with
a final determination based on the macroscopic type observed
after fixation of the resected sample (10-12). However, the clas-
sification was originally devised for invasive cancers. The in-
creasing prevalence of early detection of lesions has rendered
the classification sometimes unsuitable for borderline lesions
and noninvasive cancers. In part, this is due to the morphologic
features of noninvasive lesions in the papillary region differing
from those of invasive cancers. Lesions in the ampullary region
have been shown to shrink by up to 30% after formalin fixa-
tion; thus, in mucosal lesions, such as pTis cancer, differences
between endoscopic appearance and histological assessment
can be expected (13). If the ultimate treatment goal is limited
to local excision, rather than traditional invasive surgery, a new
morphologic classification, based on preoperative high-preci-
sion imaging rather than fixed, post-resection samples, should
be established.

Although these means of diagnosis have become increasingly
necessary for ampullary tumor treatment selection, they have
only limited diagnostic reliability with regard to superficial in-
vasion (horizontal invasion) in the direction of the pancreatic
duct/bile duct. The following histopathologic features are spe-
cific to the ampullary region: this region does not consist of a
single tissue; tumors originating in the region express 2 types
of epithelial cells; differences in the primary tumor sites result

Figure 3. a, b. Superficial type of the ampulla of Vater is predominantly located in the Ad (a). Luminal type of the ampulla of Vater is present in the Ac (b).

Table 2. Immunohistochemical results in carcinoma of ampulla of Vater

n Superficial Luminal
Cytokeratin 7
(+)/0) 1/4 2/2 1/0
Cytokeratin 20
(/) 4/1 4/0 0/1
MUC1
(#)/0) 1/4 0/4 1/0
MUC2
(+)/6) 4/1 4/0 0/1

in differences in their biological malignancy, growth, and in-
vasion patterns; and the deeper the lesion is in the papillary
region (i.e, the closer to the pancreatobiliary duct), the higher
the degree of cellular atypia (14). Therefore, accurate preopera-
tive prediction of superficial invasion of the mucosal surface, as
well as vertical invasion, is required if local excision of the papil-
lary cancer is to be established as a curative treatment.

The morphologic classifications, based on the endoscopic
characteristics we investigated, were shown to correlate with
the clinical features of the early lesions and with the direc-
tion of invasion; the main lesion location can be predicted
following a detailed observation of the lesion, viewed from
the exposed surface of the papilla. The strength of this cor-
relation is limited by only 1 of the present patients having had
a luminal-type lesion. Because superficial-type lesions were
mainly located in Ad and exhibited a tendency to grow in
the direction of the duodenal lumen, they should have little
impact on the outflow of pancreatic juice and bile and, thus,
be unlikely to produce pancreatitis. On the other hand, since
intraductal tumors grow in the direction of the common
channel, the obstruction of bile and pancreatic juice outflow
that they produce is likely to cause pancreatitis. Thus, the pos-
sibility of intraductal-type pTis cancers, in the papillary region,
should always be considered when searching for the cause of
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acute pancreatitis. This should involve detailed observations
of the frontal view of the mucosal surface, near the ampullary
region, using a duodenoscope.

Based on the assumption that the main lesion location is also
the primary tumor site, our immunohistochemical investiga-
tion showed that the primary site may be predicted based on
the morphological features determined from the endoscopic
appearance. Recently, CK staining has been widely used to lo-
cate the primary cancer site; CKs often reveal the nature of the
primary site, even after the lesion has become cancerous, so
the identification of the primary cancer site using these traits
has been examined (15,16). Based on immunohistochemi-
cal staining for CKs, intestinal epithelial and pancreatobiliary
duct epithelial origins of papillary cancers have been reported.
Based on the primary site of the lesion, Zhou et al. (6) classified
papillary cancers into the intestinal and pancreatobiliary types
using their expression of a CK subtype (CK7 or CK20). Regret-
tably, however, their report did not include a description of the
primary site. All patients enrolled in the present study had pTis
within the papillary region, making them optimal for investi-
gation of the primary site of cancer. A comparison between
the immunostaining results and endoscopic classifications
suggested that all patients with superficial-type lesions were
positive for CK20, an indicator of intestinal epithelial origin. Of
note, half of the patients with superficial-type lesions and the
patient with an intraductal type lesion were positive for CK7,
an indicator of pancreatobiliary epithelial origin. The result for
intraductal-type lesion was consistent with the main location
of the lesion (Ac), based on the H&E findings. The differences
in cytokeratin expression in the superficial type is considered
to be because different expressions were observed in samples
fixed with formalin than in samples from frozen sections or
those fixed with acetone or alcohol (17-21). In any case, our
investigation using cytokeratin staining suggested that super-
ficial-type lesions originate in the Ad region, which consists
mainly of intestinal epithelium, and in part of the Ac region,
in which pancreatobiliary epithelium is also present. Similarly,
intraductal-type lesions were suggested to originate in the Ac
region, having a pancreatobiliary epithelial origin.

One of the reasons for classifying papillary cancers as either the
intestinal or pancreatobiliary type is that each type has a dif-
ferent prognosis (22,23). However, because the morphological
classification is based on H&E staining, the classification poorly
reflects the nature of the cancer cells. In recent years, a clas-
sification, based on mucous characteristics, using apomucin
staining, has been developed for various types of cancers to
evaluate their malignancy. Matsubayashi et al. (7) classified
papillary cancers into intestinal and pancreatobiliary types,
based on their expression of MUC1T, MUC2, and human gastric
mucin. Kitamura et al. (6) reported a positive correlation be-
tween MUC2 expression and a more favorable prognosis, and
a negative correlation between MUCT expression and prog-
nosis. These findings are also consistent with the relationship
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between MUC expression and the prognosis of pancreatic
and bile duct cancers (24,25). Kitamura et al. (26) reported that
MUC1-positive papillary cancers exhibit a significantly stronger
tendency to invade the pancreas and duodenum and have sig-
nificantly higher incidences of lymph node metastasis, where-
as MUC2-positive papillary cancers tend to be less invasive.
Ampullary cancers with the superficial-type morphology tend
to be confined to a limited area (26), whereas intraductal-type
lesions tend to invade surrounding tissues, corresponding to
their expression of MUCT.

The EP indications for CAV are quite limited, and the procedure
is still performed only in special cases. The primary site of the
lesion and the characteristics of the tumor cells should be con-
sidered in deciding whether to resect the cancer. Although our
investigation included only 5 patients with pTis cancer, mul-
tiple immunostaining techniques revealed that differences in
morphology, based on endoscopic appearance, are associated
with cellular differences. When conducting a preoperative di-
agnosis of papillary cancer, detailed observations of the muco-
sal surface, combined with conventional diagnostic modalities,
such as EUS and IDUS, will provide useful insight for the evalu-
ation of biological malignancy.

In conclusion, based on their endoscopically observed patterns
of growth, CAVs that are localized to the mucosa were classified
as superficial or luminal, and histological features were investi-
gated using multiple immunostaining procedures. Assuming
that endoscopic treatment is performed, our morphologic
classification, based on the lesion’s endoscopic appearance, is
user-friendly and provides useful information for determining
the type of resection; the indications for curative endoscopic
resection of CAV will become clearer with more experience.
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