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Abstract

Endoscopic ultrasound (EUS) provides relevant infor-
mation when an ampullary or periampullary tumor is
suspected. Early detection, T and N staging and Fine
Needle Aspiration plus cithologic confirmation, are some
of the expected benefits. Exclusion of benign findings
like choledocholithiasis or chronic pancreatitis is also
important. A correct understanding of the complex
ampullary and periampullary anatomy is needed. Know-
ledge of the individual clinical history and other previous
diagnostic images all contribute to a successful EUS
examination. Radial and lineal EUS images are uniquely
detailed and, at the moment, it seems to be the best
way to exclude or confirm malignant or benign findings.
We propose a procedural algorithm, including EUS,
for suspected ampullary or periampullary tumors. This
review summarizes the vast amount of information to be
found spread in the literature, and recognizes this small
anatomic area as the origin for a clinical entity with
proper clinical presentation, proper imaging and proper
therapeutic resolutions. The benefits of performing EUS
for its study are highlighted.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Tumors of the papilla and the periampullary region are
rare and often malignant. Their prognosis is generally
better than for other digestive malignancies, due to their
different histology and because the clinical manifestations
tend to manifest themselves earlier. Detection of small
tumors and proper staging are therefore important.

Two particular features make EUS useful in the in-
vestigation of ampullary and periampullary pathologies:
the first is its capacity to identify small lesions more
effectively than other imaging technologies, and the se-
cond, the possibility of puncturing these lesions as well
as neighboring lymph nodes for cytohistologic confir-
mation"), EUS is considered one of the optimal indica-
tions for evaluating the papilla and the periamgullary
region, although there is no final consensus on this A,

DEFINITIONS AND EPIDEMIOLOGY

Tumors in the periampullary region arise in the papilla
of Vater and the two centimeters surrounding it. His-
tologically, they could originate in the duodenal wall,
pancreatic tissue, the wall of the distal bile duct or the
structures of the ampullary complex. The papilla of Vater
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is formed by the confluence of the pancreatic duct and
the bile duct and by the sphincter of Oddi that surrounds
it. The sphincter of Oddi also has components for the
bile duct and pancreatic duct which are outside the papilla.
The primary ampullary tumors originate in the epithelium
of the bile duct, the pancreatic duct or the duodenal
mucosa'”.

Ampullary and periampullary tumors are infrequent,
but have a malignancy rate of more than 90%". Peria-
mpullary tumors comprise 5% of malignant gastroin-
testinal tumors, while ampullary tumors comprise less
than 1%".

The overall prevalence of resected periampullary
cancers show in 50%-70%, cancer of the head of the
pancreas, ampullary cancer in 15%-25%, biliary cancer
in 10% and duodenal cancer in 10%. The prognosis and
survival of patients depends on the tissue of origin and
the tumor stage. Survival of these patients is greatest
for ampullary and duodenal tumors (4 to 5 years), inter-
mediate for bile duct tumors (3 years) and lowest for
pancreatic tumors (less than 1 year)® .,

Accurate histological classification is not always possi-
ble, even after careful histopathological sample review!.
All periampullary cancers arise from their respective epi-
thelia and almost all are adenocarcinomas.

Other tumors in the ampullary and periampullary re-
gion are basically ampullary villous adenomas or tubulo-
villous adenomas, hemangiomas, lelomyomas, leilomyo-
fibromas, lipomas, lymphangiomas and neuroendocrine
tumors“’sl.

The benign pathology we must rule out upon exa-
mining the ampullary and periampullary region is also
diverse: choledocholithiasis or microlithiasis, chronic pan-
creatitis, dysfunction of the sphincter of Oddi and the
presence of alterations in biliopancreatic drainage as a
periampullary diverticulum, choledochocele or pancreas
divisum.

CLINICAL MANIFESTATIONS

The clinical manifestations of tumors in this region can
appear early on, due to small neoplasias that obstruct
cither the bile duct or the pancreatic duct or both, and
which may be discovered incidentally or as a result of
symptoms.

Symptoms may be similar in patients with ampullary
or periampullary pathology and these symptoms can be
diverse. They may be insidious, as in silent obstructive
jaundice or ferropenic anemia. They may manifest as acute
pancreatitis, upper digestive hemorrhage or a duodenal
obstruction'.

The most frequent isolated symptoms of ampullary
and periampullary neoplasias are obstructive jaundice and
clinical or laboratory cholestasis (50% to 80%)"™". Usually
there is no pain; rather, certain unspecific symptoms
occut, such as nausea, dyspepsia or vague discomfort in
the upper hemiabdomen. Obstruction of the bile duct
can manifest as pruritus or appear as cholangitis. In am-
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pullary tumors, the jaundice is usually fluctuant, due to
the erosion and intermittent permeability of the bile duct.
Upon ulceration, upper digestive hemorrhage may pre-
sent, causing anemia. Tumor markers may be helpful in
some cases (CA19-9).

Benign diseases may present a very characteristic symp-
tomatology, such as a choledocholithiasis. However, it is
precisely the complex cases, with superimposed clinical
symptoms, with unclear or non-conclusive findings in
the laboratory or conventional images, which require the
contribution of the endosonography.

The clinical manifestations and their diagnosis may
be troublesome: an impacted stone may present clinical
symptoms of silent obstruction; an ampullary or peria-
mpullary tumor can be the cause of acute pancreatitis.
In addition, in some patients, lithiasis coexists in an obs-
tructed bile duct, with symptoms in addition to the symp-
toms of the obstruction.

The principal incidental finding in abdominal ultra-
sound (US), computerized tomography (CT) or magnetic
resonance imaging (MRI) is bile-duct or pancreatic dila-
tation or dilatation of both ducts, as indirect signs of
obstruction. The cause of the obstruction is not always
identifiable in these images.

Another frequent incidental finding is that of ampu-
llary growth during an upper digestive tract endoscopy
or during evaluation procedures for at-risk patients. The
prevalence of ampullary lesions increases 200 to 300
times in patients with familial adenomatous polyposis
and also in patients with hereditary nonpolyposis colo-
rectal cancer. These two genetic conditions require fol-
low-up screening, even among young patients.

There are some endoscopic characteristics that could
help in the diagnosis of malignant transformation of an
ampullary adenoma: induration or rigidity, the presence
of ulcerations, lack of elevation after submucosal injec-
tion or the presence of a submucosal mass. Some ampu-
llary tumors could grow without invading the mucosa,
thus simulating a submucosal tumor with large and con-
vex papillae.

It is important to know the history and clinical evolu-
tion of the patient’s symptoms, their laboratory and image
data, as well as their personal and family background and
associated risk factors, prior to performing EUS. The ob-
jective is to understand what is being studied, and the pos-
sible procedures derived from the findings. By bearing this
background information in mind, we will know what it is
we are looking for, and the possibility of finding lesions,
especially small ones, will increase. If we are not aware of
this information, our findings will be incidental, mistaken

or we will only find obvious lesions'”.

ENDOSONOGRAPHY TECHNIQUE

The equipment we use to evaluate the ampullary and
periampullary region will depend on what we are looking
for and the operatot’s expertise in radial and/or linear
techniques. With both we can obtain images which are
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Figure 2 Radial view of normal distal choledochus and wirsung duct.

uniquely precise and detailed, both of the papilla and of
the periampullary region and the opening of the bile duct
and pancreatic duct.

The recognized advantages of using radial equipment
include the possibility of visualizing the extrahepatic
biliary tract in one section, and for the linear equipment,
the feasibility of complementing the exam with fine
needle aspiration (FNA) for cytohistology.

Probes for performing intraductal sonography (IDUS)
are not widely used. In expert hands, IDUS is the most
precise method for in-depth evaluation of the severity
or “I”, of the ampullary tumors'*'?. Because of its lack
of ultrasound penetration, it is not used to establish the
presence of lymph nodes.

The endosonography exam begins with a conventional
evaluation of the patient’s pancreas, gallbladder and bile
duct. It is useful to know the structure of the pancreatic
parenchyma in the body and tail ptior to evaluating the
head, in order to have a comparison pattern for its echo-
genicity and thus to identify any focal lesion with greater
certainty.

The endoscopic image of the papilla and the peri-
ampullary region provides us with a very valuable se-
miology which could include duodenal compressions or
stenosis, the quality of the mucosa, the size and form of
the papilla, pore aspect, leakage (or not) of bile, mucous
ot blood, and the presence or lack of diverticula. Staining
and magnification can also help with the diagnosis.

The papilla and the periampullary region are examined
from the second portion of the duodenum. Better images
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Figure 1 Normal ra-
dial view. A: Ampulla;
B: Periampullary re-
gion.

are obtained by using duodenal paralysis with Buscopan
or Glucagon and by adding water to the duodenum so
that the papilla is submerged and free of bubbles. The
techniques for radial and linear transducers are similar.
Once the papilla is identified by means of endoscopy,
we set the small wheel, and free up the large wheel. Our
position should be such that as we bring the large wheel
toward us, the transducer moves closer to the papilla.
We then begin the endoscope withdrawal, maintaining
a distance from the papilla so as not to compress it and
to be able to identify its various characteristics. Once we
are able to see the papilla through endoscopy, we should
withdraw the endoscope 1 to 2 cm in order to position
the papilla in front of the ultrasound transducer. We can
then obtain the best image by making small up-and-down
movements with the large wheel and small lateral move-
ments with the shoulders.

The papilla may easily be compressed by the trans-
ducer, so it is important to carefully maintain the proper
distance in order not to deform it. The lesion may be deli-
cate and could bleed during the exploration.

The vascular and lymph node exam is desctibed fur-
ther on.

ENDOSONOGRAPHY FINDINGS

The normal papilla is visualized with radial equipment as
a hypoechoic, homogeneous thickening, with a crescent
moon shape, well demarcated by the duodenal wall. With
the linear equipment, the boundaries of the papilla are
less clear. However, the opening and the tract of the bile
and pancreatic ducts through the papilla can be better
observed than with the radial equipment (Figures 1-3).

TNM classification is used for ampullary tumors. For
periampullary tumors, the pancreas TNM classification,
which is the most frequent etiology, is used. Strictly spe-
aking, the classification that should be used is the one
that corresponds to the organ of origin, that is, the extra-
hepatic bile duct, the pancreas or the duodenum.

The presence of a stent in the bile duct produces
acoustic interference that makes it difficult to interpret
the images and diminishes the accuracy of the diagnosis
both of T and N by approximately 10%"". Whenever
possible, it is preferable to perform EUS prior to the
endoscopic bile duct exploration. Occasionally it is reco-
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Figure 3 Linear view of normal papilla and periampullary region. The
opening of the choledochal and Wirsung ducts is seen through the papilla.

mmended that the endoprosthesis be withdrawn and re-
implanted once the EUS exam has been done (Figure 4).

The EUS image in the ampullary tumor varies, de-
pending on whether it is an adenoma or an adenocarci-
noma.

The adenoma is a benign tumor that is visualized as
a hypoechoic and homogenous thickening of the papi-
lla, without invasion of the duodenal wall. If the view
is optimal, we can recognize harmless submucosal and
duodenal muscularis propria layers. The adenoma can
grow toward the lumen of the bile duct and/or the pancre-
atic duct. This information is very valuable for planning
therapy, as progress greater than 1 cm toward the ducts
excludes the possibility of complete endoscopic resection
therapy (Figure 5).

It is difficult for the EUS to identify a focal malig-
nancy within an ampullary adenoma, however, invasive car-
cinoma can be ruled out, and thus an unnecessary endos-
copic procedure can be avoided™.

In an ampullary adenocarcinoma, the echogenicity
is generally more hypoechoic and heterogencous. One
must define the relationship of this image to the duodenal
wall. This relationship is quite subtle, and it is not always
possible to distinguish it precisely with conventional end-
osonography equipment. If there is effacement of the
interface between the ampullary tumor and the duodenal
wall, this is 2 T2 in the TNM classification. Invasion of
an ampullary carcinoma in the periampullary pancreatic
tissue is generally easier to see. If this invasion is less than
2 cm, it is a T3, and if it is greater than 2 cm or invades
other structures, it is a T4"" (Figures 6A and B).

The staging of ampullary and periampullary tumors
includes examination of the portal vein and mesenteric
vessels. In order to obtain an adequate vascular evalu-
ation, this must be complemented with images from
the stomach, bulb, and 2nd, 3rd and 4th duodenal por-
tions' ",

The vascular invasion is defined using the following
criteria”: (1) Presence of venous collaterals around
a pancreatic mass that obliterates the usual anatomic
location of a portal vessel; (2) Presence of tumor in the
vascular lumen; and (3) Abnormal vascular outline due
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Figure 4 Biliary stent in the papilla, linear view. A: Acoustic interference
in periampullary region due to biliary stent; B: The same patient after stent
removal.

to compression of a vessel by the mass as well as loss
of the hyperechoic interface between the vessel and the
parenchyma.

These criteria have been standardized for the venous
infiltration and not for the arterial infiltration. Whichever
one is present, it has a precision rate of 87.5% to predict
vascular invasion™ . This is very well evaluated for the
portal vein, superior mesenteric vein and splenic vein.
The loss of the interface between the vessel and the
tumor does not in itself confirm the invasion if it is not
accompanied by an anomaly in the vessel outline. Com-
promise of the superior mesenteric artery and the celiac
trunk can usually be better visualized in multislice CT and
MRI angiography[m].

Finally, regional and remote lymph nodes are ex-
amined, in order to complete the staging, The courses of
lymphatic drainage of the papilla and the periampullary
region move toward the chains of the posterior and
anterior pancreatoduodenal arteries, the hepatic artery and
the superior mesenteric artery. The lymph nodes which
are furthest away, the splenic ones or those of the celiac
trunk, are considered distant metastases”™

The malignancy “N” criteria for the finding of lym-
ph nodes are common to other neoplastic processes: (1)
size greater than 10 mm; (2) round shape; (3) distinct
margins; and (4) hypoechoic echogenicity.

If these 4 criteria are present in a lymph node, there
is a positive predictive value of 100% for malignancy.
However, only 25% of the infiltrated lymph nodes have
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Figure 5 Ampullary tubulo-villous adenoma. A: Endoscopic view; B: Tumor restricted to the duodenal wall as shown in radial endoscopic ultrasound; C: No ductal
ingrowth. Endoscopic ampullectomy was indicated.

Figure 6 Ampullary carcinoma. A: Ulcerated ampullary tumor revealed by endoscopy; B: Duodenal wall disruption and pancreatic invasion in radial endoscopic
ultrasound of the same tumor; C: Tumoral lymph nodes (same patient). Palliative therapy was indicated.

these 4 characteristics. The presence of only one of these ding on the availability, access, reliability, cost-benefit ana-
findings can predict neoplastic infiltration. Up to two of lysis and patient invasion™,

these criteria may be found in normal lymph nodes. The Abdominal US is widely used and can evaluate the in-
FNA enables this to be confirmed™ (Figure 6C). tra- and extrahepatic bile duct and the presence of lithiasis
and vesicular pathology. It is useful for initiating the eva-
luation of patients with obstructive jaundice. It is not

STUDY THROUGH IMAGES AND adequate for examining the distal bile duct, the papilla or
PROCEDURAL ALGORITHM the head of the pancreas, due to frequent interposition of

intestinal air.

CT is an exam that is widely available and which pro-
vides a very complete representation of the pathology
of the pancreas. It is valuable in detecting neoplasias and

We have a variety of images and procedures that can be
used in evaluating an ampullary or periampullary tumor:
US, CT, Magnetic Resonance Cholangiopancreatography

(MRCP), Positrog Emission Tomogrgphy (PET), EUS, also distant metastasis, above all in relation to CT/PET.
IDUS, Endoscopic Retrograde Cholangiopancreatography  vascular compromise, especially arterial, is well defined
(ERCP), Percutaneous Transhepatic Cholangiography by the multisection spiral CT™". MRI enables the ruling

(THC), laparoscopy or exploratory laparoscopy. Each me- out of the presence of choledocholithiasis. It provides
thod has an advantage over the others and all of them'are guidance toward the etiology of periampullary tumors,
cons.tantly ur.ldergomg deve19pment: Each one r.equlres with detection of lesions or with indirect signs in the
special skills in order to acquire and interpret the images, MRCP. The compromise of the venous system is also
ot to carry out the procedures[zs]. The results of each adequately defined by MRIPHZ,

exam in detection, and accurate TNM staging of am- ERCP is not used for diagnosis, but to decompress
pullary and periampullary lesions depends on the tech-  the bile duct through an endoprosthesis in the event of

nology and the operator’ skills, which makes it difficult to  cholangitis or in palliative therapy. It is also indicated for
compatre studies”™". Staging accuracy is highest for IDUS, taking a biopsy directly from the papilla or the ducts™.
followed by EUS, MRI, CT and finally abdominal US"", THC is indicated for complementing therapeutic pro-
Each institution should adapt the study algorithm, depen- cedures, often in combination with endoscopic drainage
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Figure 7 Procedural algorithm for suspected ampullary or periampullary
tumor. EUS: endoscopic ultrasound; MRI: magnetic resonance imaging; ERCP:
endoscopic retrograde cholangiopancreatography; CT: computerized tomography;
US: ultrasound; IDUS: intraductal sonography.

techniques, ERCP or therapeutic enteroscopy. Bile duct
drainage guided by EUS from the duodenum ot the
stomach is an endoscopic procedure that is increasingly
used as an alternative to percutaneous procedures” .

It would seem reasonable to combine the technologies
to arrive at a better diagnosis.

In Figure 7, an algorithm for a suspected ampullary
or periampullary tumor is proposed. This procedural
algorithm summarizes the most common clinical situa-
tions.

The most frequent cause of suspicion is obstructive
jaundice, as a clinical or laboratory finding. The other
causes correspond to the discovery of bile duct dilata-
tion in some images, with or without dilatation of the
pancreatic duct, and also the endoscopic discovery of an
ampullary growth.

Patients with suspected lithiasic etiology are usually
studied first with an abdominal US and/or an MRI. In
those where there is a suspected tumor etiology, often
the study will begin with a CT and/or an MRI.

EUS plays an important role (Figure 8) in those situa-
tions in which the findings from conventional images, US,
CT or MRI (and even ERCP) are not concordant with the
clinical symptoms, or are not sufficient to confirm or rule

out the presence of a tumor"”

EUS in tumoral pathology: The principal role of EUS
in a suspected periampullary tumor is detection, and if
there is indeed a tumor, in the staging. In the ampul-
lary tumor, the diagnosis is done through endoscopy,
and EUS is indicated for staging and to evaluate its en-
doscopic or surgical resectability™””. The depth of the
tumor “I”” compromise, the presence of lymph nodes
“N” and vascular compromise is evaluated. The FNA of
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EUS in the ampullar and periampullar pathology

Detection

T and N staging

Rule out benign pathology
FNA

Neurolysis

Biopsy with forceps
Determination of bile crystals
EUS-guided biliary drainage

Figure 8 Role of the Endosonography in the ampullary and periampullary
pathology. EUS: endoscopic ultrasoun; FNA: fine needle aspiration.

Figure 9 Linear view of periampullary carcinoma obstructing biliary duct.

the papilla, the periampullary region, or regional lymph
nodes for cytology, is occasionally requited to confirm
the findings or to plan a neoadjuvant or palliative thera-
py (Figures 9 and 10).

The indication for endoscopic ampullectomy with
curative option requires that the EUS exclude invasion
of the duodenal muscularis propria layer and that the-
re is also no tumor growth beyond 1 cm inside the bile
duct or pancreatic duct. The outcome of the final pro-
cedure depends on the histological evaluation of the
tissue sample: free lateral and in-depth margins and the
absence of lymphovascular compromise are required.
The histology should correspond to benign adenomas, in
situ tumors (Tis) or early well or moderately differentiated
type cancer TINOMO.

If one of these requisites is not fulfilled, it is consi-
dered an inadequate endoscopic resection and surgery
should then be considered, with or without adjuvant
therapy[38’39].

Surgical resectability of an ampullary or periam-
pullary tumor is a topic of debate on which there is no
consensus. The most important prognosis factors are
the tissue of origin and the presence of compromised
lymph nodes. Vascular invasion is not an unresectability
factor for all surgical teams; however, it has been de-
monstrated that survival does not improve with more
radical surgery'™’.

Correct staging will permit comparative studies that
help to ensure rational procedures. The combination of
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DUA: 70%

EUS and CT currently allow for improved evaluation of
local and distant staging!”.

In cases of advanced tumor pathology with a palliative
therapy indication, the EUS can be used as a guide to
obtain access to the bile duct from the duodenum, or to
the intrahepatic bile duct from the stomach. In expert
hands, it is not very invasive and yields good results.
However, there are only case seties reports, and the most
frequent complication is bile leakage and migration of
the prosthesis. It should be reserved for highly specialized
centers that manage biliopancreatic patients, with the
requirement that access failed or was not possible through
ERCP™,

Another objective for the EUS is monitoring the re-
sponse to neoadjuvant radiochemotherapy, where it can
have a positive influence through improved outcomes for
patients with locally invasive pancreatic adenocarcinoma'"”.

In the case of pain management, neurolysis of the
celiac plexus can be performed through EUS™. The effi-
cacy and risk of hypotension, increased pain and diarrhea
are all transient and similar to those of other access routes.
The risk of neurological damage diminishes in procedures
that address the celiac plexus through the anterior route
and severe complications have not been reported for
EUS™.

EUS in benign pathology: EUS provides endoscopic
information, with the visualization of the papilla and its
surroundings, and the eventual performance of a biopsy
with forceps. A half-open pore can be indicative of the
migration of a stone. The intradiverticular location of a
papilla can be the only cause that explains a bile duct dila-
tation.

The presence of lithiasis will guide the procedure to-
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Figure 10 Periampu-
llary tumor. A: Normal
papilla in endoscopic
view; B: Radial endos-
copic ultrasound (EUS)
finding of periampullary
tumor; C: Linear EUS
view; D: Fine needle
aspiration puncture.

ward a therapeutic ERCP. It 1s a simple diagnosis for EUS
with a better outcome than MRI when the bile duct is not
dilated, when the stones are smaller than 3 mm, or when
the stones are impacted™ (Figures 11 and 12). We should
bear in mind the association of lithiasis in obstructed bile
ducts, which can be as high as 25%.

EUS is of great value in differential diagnosis with
other benign pathologies in addition to lithiasis, such as
chronic pancreatitis, the presence of a periampullary di-
verticulum, choledochocele or pancreas divisum.

In the diagnosis of chronic pancreatitis, EUS together
with MRI achieves an accuracy close to 100%. FNA is
useful, in these cases, for differentiating neoplasias from
inflammatory pseudotumors'**.

Perhaps the most challenging aspect of evaluation by
endosonography is confirming that there is no obstructive
tumor lesion or that there are only benign findings (Figure
13). In these cases it is essential to look for agreement
between the clinical symptoms, the radiological images,
the laboratory and endoscopic findings and the EUS™,

We already emphasized the importance of having
access to a complete clinical history to guide our search.
The value we give to our findings is related to our own
clinical assessment.

In the event that suspicion of the presence of a neo-
plasia persists, there are different actions we can take,
which will depend on the clinical suspicion: repeat the
EUS with another, more experienced operator', repeat
or perform another complementary image: MRI or CT,
perform an ERCP with a papillotomy and biopsy or brush
biopsy for cytology, depending on the morphology of the
papilla. Another option in cases where there is doubt is to
repeat the EUS in 2 mo.

We should keep in mind the multicenter study by
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Figure 11 Endoscopic ultrasound finding in acute pancreatitis in a patient with normal magnetic resonance imaging. A: Impacted 4 mm stone in the ampulla
with radial endoscopic ultrasound; B: Close-up; C: Precut during Endoscopic retrograde cholangiopancreatography in the same patient.

Figure 13 Transverse view of the ampulla with radial transducer in a
patient with suspected sphincter of oddi dysfunction. Oddi muscle can be
seen.

Bhutani ez a/*, which sets forth that a recent acute pan-
creatitis (prior to 4 wk), changes in a chronic pancreatitis,
a prominent ventral/dorsal fissure, and the diffuse in-
filtrative carcinoma of the pancreas are all conditions
that can lead endosonography experts to err in their
interpretation and fail to detect a neoplasia through EUS.
Repetition of the EUS within two months enabled them
to identify the lesions that had not previously been seen™

Recourse to surgical exploration is always present
and is indicated in selected circumstances.
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CONCLUSION

Ampullary and periampullary pathology is rich and div-
erse, more frequently tumoral and among these, malig-
nant. Although there is not a higher prevalence, its clinical
presentation tends to be eatly, enabling the initiation of
curative therapies. This requites a previous study that
addresses questions of resectability and the best way to
achieve it.

Clinical presentation and radiological images are sh-
ared for ampullary and periampullary pathology, as are
also surgical treatment and palliative treatment. The gre-
atest differences are in the endoscopic therapy which is
possible in some ampullary tumors, and in the long-term
prognosis. The prognosis is better for duodenal or am-
pullary tumors than for those of bile duct or pancreatic
origin.

Several images contribute to diagnosis and evaluation,
in order to determine the most appropriate therapeutic
procedure.

We present a study algorithm that includes EUS as an
important diagnostic imaging tool, supported by FNA
and also as a less invasive therapeutic alternative for pain
management and bile duct drainage.

The best available study and treatment options shou-
Id be offered to patients with pathology of the papilla
or periampullary region, taking into consideration each
individual situation and also that of each institution.
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