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The ampullary region is a highly complex ana-
tomic area composed of the following histologi-
cally and functionally distinct structures: the am-
pullary common duct or ampulla, formed by the
dilated confluence of the pancreatic and common
bile duct; the sphincter of Oddi; and the duode-
num with the papilla of Vater, where the ampulla
opens into the duodenum [1]. Due to its complex-
ity, this small anatomic area gives rise to a hetero-
geneous group of tumors with different biological
behaviours and spreading patterns. Ampullary
tumours, although relatively uncommon, are in-
creasingly diagnosed due to advances in imaging
technology, and their management approach re-
mains controversial. For benign ampullary adeno-
mas, endoscopic resection has become the prefer-
red option over surgery given its lower morbidity.
However, incomplete resection may result from
spreading inside the bile or pancreatic duct.
Moreover, whereas endoscopic resection may be
curative for selected patients with early ampul-
lary cancer confined to the mucosa, the risk of
metastatic lymph nodes arises as soon as the car-
cinoma invades beyond the sphincter of Oddi.
Preoperative assessment of tumor depth is there-
fore crucial in the process of deciding between
surgery and endoscopic resection. Nevertheless,
owing to the complex anatomic coalescence at
the ampullary region, understanding the three-
dimensional spreading patterns of tumors arising
here is difficult. Therefore, these tumors are prob-
ably the most challenging in terms of staging [2].
The close proximity of the ultrasound transducer
to the duodenum during endoscopic ultrasono-
graphy (EUS) provides high-spatial-resolution
images of the ampullary region and enables clear
visualization of the duodenal wall layers. EUS has
been shown to be superior to computed tomog-
raphy or magnetic resonance imaging for assess-
ment of tumor depth invasion and intraductal ex-
tension in ampullary tumours [3]. In addition,
when compared with surgical specimens, EUS

performs similarly to endoscopic retrograde chol-
angiography (ERCP) in evaluating intraductal ex-
tension but without the risk of complications in-
herent to ERCP [4]. Although radial and linear
EUS equipment have comparable accuracy for as-
sessment of intraductal invasion, in our experi-
ence, the image of the papilla is less defined with
the linear equipment. However, no study has in-
volved a direct comparison between linear and
radial EUS for Tumor staging, and the choice of
using these instruments depends mostly on the
operator's preferences. Only intraductal ultraso-
nography (IDUS) has demonstrated superiority
to EUS in terms of tumor visualization and staging
[5]. IDUS allows differentiation between the duo-
denal wall layer and the sphincter of Oddi, but its
limited ultrasound penetration prevents it from
exploring possible lymph nodes, and it is not
widely available.
EUS is now considered the modality of choice for
local staging of ampullary tumors, but whether
EUS should be performed in all patients with am-
pullary tumors is still uncertain, and some guide-
lines recommend EUS on a case-by-case basis [6].
This recommendation is based on expert opinions
suggesting that EUS should be used only in am-
pullary tumours larger than 1cm or with features
suggesting malignancy; however, no evidence
that supports this view is available at present [7].
In this month's issue of Endoscopy International
Open, Patel et al. offer an original perspective on
the topic of tumor size as a predictor of invasive
stage by studying the relationship between tumor
size and intraductal invasion [8]. A total of 120
patients with a benign ampullary tumor on endo-
scopic biopsies underwent EUS before endoscopic
or surgical ampullectomy. Among them, 35 tu-
mors had intraductal invasion on EUS and were
significantly larger than those without invasion
on EUS (22±12mm vs 14±11mm, respectively, P
>0.0001). They found that a tumor size smaller
than 5.5mm had 100% sensitivity for absence of
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intraductal invasion in EUS, although with low specificity (13%).
This result is in agreement with previous expert opinions. Baillie
recommended performing EUS only in cases where the ducts ap-
pear involved or if the lesion is larger than 1cm to determine
whether surgery should be performed [7]. However, as acknowl-
edged by the authors, one important limitation in the study by
Patel et al. is that the size was obtained from the pathology re-
ports. It has been largely demonstrated that significant discor-
dance exists between endoscopic and pathology-based assess-
ments of polyp size without a clear correlation between them,
and both endoscopic over- and underestimation have been de-
scribed [9,10]. Moreover, it is not clear in the study's methods if
the reported size refers to the whole resected ampullary speci-
men or to the adenoma in the specimen. Finally, although endo-
scopic measurement may be subjective, it is the only way to esti-
mate size before endoscopic resection. Perhaps, a more objective
way to assess size before a papillectomy would be EUS-based
measurement. In line with the view that at larger sizes the risk
of invasiveness is higher, in some studies that address early am-
pullary cancer, the authors have reported a significant correlation
between tumor size and lymph node metastases (LNMs). This
finding led Woo et al to suggest that only certain ampullary can-
cers smaller than 2cm are suitable for endoscopic resection [11].
Lee et al retrospectively reviewed clinico-histologic data from 59
patients diagnosed with carcinoma of the ampulla of Vater after
surgical ampullectomy. Large tumor size was positively correlat-
ed with LNMs; however, some small tumors were also associated
with LNMs [12].
Actually, most studies in the literature have failed to show a sig-
nificant association between tumor size and LNMs [13,14]. Other
characteristics may be more important. Due to the transitional
features of the epithelium lining the ampulla, between the intes-
tinal and biliopancreatic epithelia, tumors arising in the ampul-
lary region form a heterogeneous group of tumors with different
histologic subtypes and biological behavior. Thus, in our own se-
ries of 28 patients with ampullary cancer (under submission)
who underwent endoscopic papillectomy, tumor size was inver-
sely related to LNM presence. After analyzing different sub-
groups, we found that the smaller cancers of the biliopancreatic
subtype in our series may have accounted, in part, for this result.
The biliopancreatic subtype showed 100% submucosal invasion
and 71% LNMs. The worst prognosis for this subtype may be ex-
plained by the deeper origin of the tumors inside the ampulla,
which enables them to spread easily into the ducts and the
groove area at the posterior aspect of the ampulla [15]. In addi-
tion, our findings suggest that tumor sizemay not be an indepen-
dent risk factor for invasive cancer.
As a second endpoint, Patel et al. address the issue of sensitivity
and specificity of intraductal invasion on EUS for malignancy on
histologic specimens. Although this is a retrospective study, one
strength is the consistency of referral patterns for surgical or
endoscopic treatment. The majority of patients with duct in-
growth underwent surgery, and thus, the authors demonstrate
that intraductal invasion in EUS is highly specific for malignancy,
high-grade dysplasia (HGD) and intraductal invasion on surgical
specimens (97% specificity). This result prompted the authors to
support surgical resection in cases with intraductal invasion;
however, endoscopic papillectomy may be curative in ampullary
adenomas with HGD and noninvasive adenocarcinoma provided
that complete resection is achieved. In experienced centers, com-
plete resection is satisfactorily performed when ductal ingrowth
is limited to 1cm [16]. Furthermore, new ablative treatments,

such as radiofrequency, may assist in treatment of residual intra-
ductal tumor after papillectomy [17,18]. Instead of evaluating
the correlation between intraductal ingrowth and malignancy, it
would have been more relevant to investigate a possible associa-
tion between intraductal invasion and invasive ampullary cancer
at risk of LMN, where surgery is the only curative modality of
treatment. For this purpose, a multivariate analysis including
morphologic and histologic features, duodenal wall invasion,
and ductal ingrowth would be required.
Endoscopic papillectomy is now the first option for treatment of
benign ampullary tumors, and it may be curative in selected
cases of ampullary cancer confined to the mucosa. Endoscopic
papillectomy compares favorably with surgical ampullectomy in
terms of morbidity. However, it is not free of complications [19],
and therefore, accurate staging is crucial to avoid a purposeless
endoscopic resection. Up to now, EUS, alone or combined with
IDUS, is the most performant technique for local staging of am-
pullary tumors. There are no accurate morphologic features to
predict advanced stages other than ulceration of the papillary
roof, which indicates submucosal invasion. Several authors advo-
cate a cut-off size to allocate straight ampullary tumors to endo-
scopic resection without previous endosonographic staging.
However, tumor size as a predictor of invasive stage is not a con-
sistent criterion across the literature, and perhaps it may depend
on other factors not well known at present, such as histologic fea-
tures. Larger multicenter series are needed to investigate the in-
terplay between tumor size and other tumor characteristics, con-
firm the specificity of intraductal invasion for malignancy, and
gainmore understanding about the biological behavior of the dif-
ferent subtypes of ampullary tumors. Meanwhile, EUS should al-
ways be performed when endoscopic resection is being consid-
ered as a therapeutic option, especially if we consider the limita-
tions of endoscopic estimation of tumor size. Endosonographic
staging is primarily focused on detecting submucosal infiltration
and intraductal invasion. Whereas submucosal infiltration is an
undisputable indication for surgery, the role of endoscopic resec-
tion in cases of limited intraductal invasion is still controversial.
Further series will probably help to decide when surgery must be
chosen instead of endoscopic ampullectomy.
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