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When to puncture, when not to puncture: Pancreatic
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ABSTRACT

FNA, focusing on its current indications.

Endoscopic ultrasound (EUS) has evolved to become a crucial tool for the evaluation of pancreatic diseases, among them
solid pancreatic lesions. However, its ability to determine whether a lesion is malignant or not is difficult to establish based
only in the endosonographic image. EUS-guided fine needle aspiration (EUS-FNA) allows obtaining a cytological and/or
histological sample from pancreatic lesions, with a high overall accuracy and low complication rates. Although the clinical
usefulness of EUS-FNA for pancreatic diseases is widely accepted, the indications for tissue diagnosis of pancreatic lesions
suspected to be malignant is still controversial. This review highlights the diagnostic accuracy and complications of EUS-
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INTRODUCTION

Endoscopic ultrasound (EUS) has evolved to become
a crucial tool for the evaluation of pancreatic
diseases. Specifically, EUS plays a critical role in the
evaluation of patients with a known or suspected
pancreatic mass."? Published literature supports the
superiority of EUS compared with cross-sectional
imaging for tumor detection, mainly for the detection
of tumors smaller than 2-3 cm.*? Although the
sensitivity for tumor detection is high it is also
important to note that it has a very high negative
predictive value (NPV).[% This has important
implications because it means that EUS can reliably
exclude pancreatic cancer, especially in the setting
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of a low or indeterminate pretest probability. In
fact, EUS is considered as the single best choice to
detect a pancreatic neoplasm. However, whether a
lesion is malignant or benign is difficult to assess
only based on EUS imaging. In this setting, one of
the big advantages of EUS is that allows performing
a guided biopsy of several lesions, including
pancreatic masses. In fact EUS-guided fine needle
aspiration (EUS-FNA), by obtaining cytological
and/or histological samples, is able to diagnose
pancreatic lesions with high sensitivity and specificity.
Bl This technique is becoming indispensible in the
evaluation of patients with solid pancreatic tumors.
EUS-FNA is considered as an accurate and safe
technique to determine the specific diagnosis of solid
pancreatic masses, being considered as the principal

technique to establish the diagnosis of malignancy.®!”

This review attempts to highlights the diagnostic
potential of EUS-FNA, its complications, for finally

focusing on its current indications.
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USEFULNESS OF EUS-FNA IN THE
DIFFERENTIAL DIAGNOSIS OF SOLID
PANCREATIC TUMORS

The role of EUS-FNA in the diagnosis of solid
pancreatic tumors has been evaluated in several, well-
designed studies. Reported sensitivity and accuracy
for malignancy ranges from 75% to 92% and from
79% to 92%, respectively.'?!! Two large reviews have
been published evaluating the accuracy of EUS-FNA
in solid pancreatic masses. One of them included
28 studies involving 4225 patients, evaluated the
performance of EUS-FNA in differentiating between
benign and malignant pancreatic masses. Sensitivity,
specificity, NPV and diagnostic accuracy were 83%
(range: 54-95%), 100% (range: 71-100%), 72% (range:
16-92%) and 88% (range: 65-96%), respectively.”” The
wide ranges reported may be related to the use of
variable definitions to classify cytopathological results as
benign or malignant and also to the exclusion of non-
diagnostic specimens in some studies. The second one,
a very recent meta-analysis, published by Hewitt e a/,*!
included 33 studies published between 1997 and 2009,
with a total number of 4984 patients. Authors showed
that the pooled sensitivity for malignant cytology was
85% (95% confidence interval [CI]: 84-86) and pooled
specificity was 98% (95% CI: 0.97-0.99). If atypical and
suspicious cytology results were included to determine
true neoplasms, the sensitivity increased to 91%
(95% CI: 90-92); however, the specificity was reduced
to 94% (95% CI: 93-96). EUS-FNA also has a high
positive predictive value (99%) and a reasonable NPV
(64%). However, it is important to point out that the
sensitivity of EUS-FNA for malignancy in parenchymal
masses with features of chronic pancreatitis is inferior
compared with when the surrounding parenchyma

is normal.?*?

When trying to compare EUS-FNA with the classical
percutaneous route for pancreatic masses, we found
scarce data available.”**! In a single randomized control
trial including 84 patients, 43 underwent computed
tomography (CT) scan or trans-abdominal ultrasound-
guided and 41 an BEUS-FNA of a solid pancreatic mass.
7 EUS-FNA had higher sensitivity and diagnostic
accuracy (84% vs. 62% and 89% ws. 72%, respectively;
ns). Three other series retrospectively evaluated different
FNA procedures.?**l The largest study showed
a significant difference, with a higher accuracy for
EUS-FNA when compared to CT scan or trans-
abdominal ultrasound-guided FNA for masses <3 cm.™

Importantly, a cost-minimization study demonstrated
that EUS-FNA is the best initial test and the preferred
secondary method after a failed alternative sampling
procedure for the diagnosis of suspected pancreatic
cancer.

However EUS-FNA also present another important
advantage, the ability to provide supplemental staging
information by sampling lymph nodes, small liver
lesions, both missed at other imaging techniques®!
and also small amounts of previously undetected
ascites.”” All these sites when positive for malignancy
indicate a poor prognosis, with an impact on patient
management.” In a prospective study, 12% of
99 operable patients were found by EUS-fine needle
biopsy (EUS-FNB) to have metastasis in lymph nodes,
liver, ascites and retroperitoneum; not detected nor

suspected at trans-abdominal ultrasound not CT scan."

In order to optimize tissue retrieval of EUS-FNA
and thus, to improve its accuracy, various EUS-guided
techniques have been explored, for instance by the
use of Tru-Cut needles, with variable success and
complication rates.”*" EUS-guided use of Quick-Core®
needle has demonstrated that histological samples
representative of the target organs can be obtained
safely.’”*® However, there are certain drawbacks
with the Quick-Core® needle that restrict its use
in clinical practice. Most importantly, its diagnostic
yield is strongly limited for lesions located in the
pancreatic head due to mechanical friction of the
needle firing mechanism ensuing from the bended
scope position.’”*!! In this setting, a novel needle
have been designed (Procore™ histology needle) to
overcome Tru-cut needle limitations (mainly in the
second portion of the duodenum). A first study
published with the 19-gauge caliber needle allowed a
histological evaluation with overall accuracy of 85.9%
(89.4% in pancreatic solid lesions),*” with a very high
interobserver agreement between Pathologist when
evaluating the quality of the samples obtained.”! A new
study has been recently published using the 22-gauge
Procore™ needle in pancreatic masses, being able to
obtain a sample suitable for histological evaluation in
88.5% of the cases.""

EUS-FNA is also considered very useful for the
diagnosis of other type of pancreatic tumors. For
instances, it has a high sensitivity and diagnostic

accuracy for the evaluation of neuroendocrine
tumors.[***! Even more, EUS-FNA is very helpful
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in assessing the malignant behavior of this type of
pancreatic tumors, being able also to predict 5-year

survival.[*748

Determination of Ki-67 expression, key in
the evaluation of neuroendocrine tumors, can also be
evaluated in EUS-FNA samples.[*””" Metastatic lesions
can also be demonstrated by EUS-FNA; in a series of
114 consecutive patients with focal pancreatic lesions
identified on CT, EUS-FNA allowed demonstration
of metastases of an extrapancreatic cancer in 11% of
cases.’!l Finally, in cases suspicious for autoimmune
pancreatitis or pancreatic lymphoma, where pancreas
sampling is indicated, EUS-FNA has also shown to
have a very important role.”” EUS-FNB in these cases
is essential, since surgical treatment is not indicated in
these lesions.

However, certain drawbacks of EUS-FNA need to be
emphasized. The procedure is difficult to perform in
certain cases, owing to vessel interposition, duodenal
stenosis and tumor hardness, particularly in chronic
pancreatitis, which hampers the overall accuracy of
the procedure. In some occasions, EUS-FNA samples
cannot be interpreted due to bleeding or non-cellular
samples. A systematic review of 53 studies estimated
a NPV of EUS-FNA in the diagnosis of pancreatic
adenocarcinoma of 60-70%.7% In patients with
indeterminate or negative findings at initial EUS-FNA
and a high clinical suspicion for pancreatic cancer,
repetition of EUS-FNA is strongly advised. Several
studies have demonstrated that repeating EUS-FNA
facilitated determination of the true status of disease in
a high percentage of cases with inconclusive findings at
initial EUS-FNA; in fact by repeating EUS-FNA up to
3 times sensitivity can increase up to 90%.5>°1 Hence,
a new puncture seems mandatory in order to exclude
malignancy in cases where the first EUS-FNA has
been negative for malignancy. Given the high accuracy
in the evaluation of pancreatic tumors, Eloubeidi and
Tamhane recommend EUS-FNA for the differential
diagnosis of solid pancreatic masses.”

COMPLICATIONS OF EUS-FNA

It has been recently published by the European Society
of Gastrointestinal Endoscopy (ESGE) guidelines
about EUS-FNAPY referred to the technique and its
complications. Regarding to pancreatic lesions they
focus in the incidence of acute pancreatitis after
EUS-FNA that ranged from 0.26% to 2% respectively.
Certain factors have been associated to a predisposition
to post-EUS-FNA pancreatitis as a recent history
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of acute pancreatitis and the puncture of a benign
pancreatic lesion; however, a significant relationship was
not demonstrated. This guidelines state that EUS-FNA
is a safe procedure with a general complication rate of
approximately 1% (for all kind of lesions), emphasizing
that they are more frequent for EUS-FNA of cystic
compared with solid lesions. One important point to
notice is that the rate of complications does not seem
to be superior depending on the needle size used. It
also seems that the use of Tru-cut needles of new-
histology needles (Procore™) in experienced hands do
not increase the rate of complications.

The rate of severe complications, such as bleeding,
petforation, or death, is extremely rare.””*™ Malignant
seeding attributed to EUS-FNA of a pancreatic
adenocarcinoma has only been reported in isolated
cases, one of them, for instances, in a FNA of tumor
locates at the tail of the pancreas.’” If the FNA
involves a tumor in the head of the pancreas where
the needle only traverses the duodenal wall, then any
chance of malignant seeding would be localized to the
duodenal wall, which would subsequently be resected
along with the tumor. Overall, an important advantage
of EUS-FNA over the percutaneous route is the

presumed lower risk of peritoneal seeding!*'!

A recent study showed that pre-operative EUS-
FNA is not associated with adverse perioperative or
long-term outcomes in patients undergoing distal
pancreatectomy for solid neoplasms of the pancreas.
The potentially detrimental long-term impact of
pre-operative EUS-FNA in patients with resectable
pancreatic adenocarcinoma was not observed.!

INDICATIONS OF EUS-FNA IN SOLID
PANCREATIC TUMORS, WHEN TO
PUNCTURE

A fundamental principle in establishing indications
for EUS-FNA is a determination as to whether or
not the information obtained has the potential to
change patient management. In addition, of course
EUS-FNA must be technically feasible without
intervening vascular structures and informed patient
consent must be obtained before the procedure. If the
information will not affect patient treatment, maybe
the procedure should not be performed. It has been
recently published the ESGE guidelines about EUS-
guided sampling!? including the accepted and suggested
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indications of this technique, trying to establish some
recommendations.

As previously stated EUS-FNA presents a high
diagnostic accuracy with a relatively low NPV for the
diagnosis of pancreatic cancer and is also related to a
low complication rate. Due to the universal drawback
considered for all sampling techniques available for the
pancreas, pre-operative sampling has been not generally
advised (i.c., for potentially resectable pancreatic tumors
in operable patients). However, differential diagnosis of
solid pancreatic masses includes many different types
of lesions. Although the predominant tissue type is
adenocarcinoma, the differential diagnosis of a solid
pancreatic tumor includes squamous-cell carcinoma,
acinar-cell carcinoma, lymphoma, neuroendocrine tumor,
solid pseudopapillary tumor, autoimmune pancreatitis
and focal pancreatitis. In addition, other malignancies
can metastasize to the pancreas and present as pancreatic
tumors: Renal-cell carcinoma, melanoma, GI stromal
tumors, as well as primary cancers of the breast, ovary,
thyroid, lung, prostate and colon. Figure 1 shows
some EUS imaging from solid pancreatic lesions, not
corresponding to the classical pancreatic adenocarcinoma.
Furthermore, tumors with a cystic component may
represent other pathology, such as serous cystadenoma,
mucinous cystadenoma, intrapapillary mucinous
neoplasm, neuroendocrine tumor, simple cyst and
pseudocyst. It has been estimated that approximately

Figure 1. Endoscopic ultrasound image of different solid pancreatic
lesion. (a) Solid lesion located at the pancreatic head, corresponding
to a metastasis from an oat-cell lung cancer; (b) Pancreatic lymphoma
located at pancreatic tail; (c) Endocrine pancreatic carcinoma located
at pancreatic isthmus; (d) Insulinoma located in pancreatic body

6% of patients undergoing pancreaticoduodenoectomy
have a benign process.”l Another 6% of patient may
have an unusual histology, including tumors that have
metastasized to the pancreas.”’ Therefore, to minimize
the number of patients undergoing non-therapeutic
surgeries, a pre-treatment tissue diagnosis is strongly
recommended in most cases.

When focusing in pancreatic solid masses suspicious for
cancer, those may be classified into masses that will not
be resected because they are locally advanced, associated
with metastases, or they present in patients with a
poor physical condition; and potentially resectable solid
pancreatic tumors.

Unresectable pancreatic tumor

Sampling in order to obtain a definitive diagnosis
is usually desirable to assist with counseling and
planning palliation.* In fact, pathological confirmation
is considered absolutely necessary in a patient with
unresectable pancreatic cancer before chemotherapy
and/or radiation therapy. Although some authors
believe that histological evidence need not be obtained
when imaging findings are typical of pancreatic cancer;
however, non-ductal pancreatic cancer may have
imaging features identical to the common ductal-
adenocarcinoma. These patients may be refractory to
chemotherapy. Even more, taking into account the latest
advances in the field of oncology and in the knowledge

65 wwe have now-

about the biology of pancreatic cancer
a-days the possibility to perform different analysis from
FNA and/or FNB samples (mainly biomarkers® which
may provide with crucial information to guide the
oncological treatment of pancreatic cancer patients.[”"
This mean that we can direct the oncological treatment
based on the evaluation of the sample obtained from
the tumor. In this context, some patients with locally
advanced pancreatic cancer have survived more than

2 years after chemotherapy/radiation thetrapy.

Resectable pancreatic tumor

However, in the second group, it is generally accepted
that the procedure is not needed, since the results of
any non-surgical sampling technique are unlikely to
affect further management due to the relatively low
NPV of sampling techniques for cancer diagnosis.*
However, there are increasing arguments for performing
biopsies in potentially resectable pancreatic tumors.
An established protocol of pre-operative neoadjuvant
therapy, a patient demand for a conclusive diagnosis
of cancer before surgery and lastly, exclusion of
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unusual tumors (e.g., lymphoma, some pancreatic
metastases, autoimmune pancreatitis) that would not
benefit from surgery.”" Although neoadjuvant therapy
in resectable pancreatic cancer have been not generally
advise, there are upcoming studies showing that the
administration of oncological treatment in these
patients may led to lower rates of local recurrence and
increase rates of survival. Importantly, the effects of
neoadjuvant chemoradiation clearly identified patients
who were unlikely to benefit from surgery (patients
with disease progression under treatment).>”! In this
setting, for this strategy, a pre-treatment diagnosis
is mandatory. Something similar occurs with those
patients considered as borderline resectable pancreatic
cancer.™ There is an increasing consensus that these
patients should be treated with induction chemotherapy,
followed by chemoradiation and restaging, prior to
surgery.>" Again, obtaining a histological confirmation
becomes essential. The differentiation of cancer from
inflammation can be quite difficult but is mandatory
when contemplating chemotherapy. In this case, positive
cytologic confirmation is often needed and is a good
indication for EUS-FNA. Another important point
is that establishment of a histological diagnosis may
influence the treatment and the operative procedure
even when surgery is planned. Some patients, especially
those at high risk for surgery, as well as many surgeons
would like to know the histological diagnosis before
a major surgery. There is also another important
issue, regarding the pathological characteristics of the
pancreatic tumor. A recent study has shown a different
prognosis of resectable tumors depending on the
degree of differentiation of pancreatic adenocarcinoma.
Authors even preclude surgery in some cases with
pootly differentiated carcinomas.’” Moreover now-a-
days, with latest advances is possible to obtain real
cores from pancreatic tumors and establish the degree
of differentiation of pancreatic tumors.[*>*

Autoimmune pancreatitis

Autoimmune pancreatitis is a benign inflammatory
disease of the pancreas that mimics pancreatic
carcinoma both clinically and radiologically. It seems
to be comparatively easy to differentiate between an
inflammatory mass and pancreatic cancer by using
EUS-FNA, but it is difficult to make a definite
diagnosis by using FNA alone. Recently, EUS-FNA
and EUS-guided Tru-cut biopsy in combination
with immunohistochemical staining were reported
to be useful for making a specific diagnosis of this
disease.!"™
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Neuroendocrine pancreatic solid tumors and other
pancreatic tumors

EUS-FNA is very helpful in neuroendocrine pancreatic
tumors.l””’ We have already shown its ability to
determine their malignant behavior and to predict 5-year
survival. Acinar cell carcinomas, solid-pseudopapillary
tumors and pancreatic metastasis can also be diagnosed
by EUS-FNA and whenever each of these diagnoses is
suspected, the procedure should be attempted.l*

CONCLUSIONS

In summary, when a patient presents with a solid
pancreatic lesion, a tissue diagnosis is strongly
recommended in those cases in which oncological
therapy is recommended (metastatic, locally advanced
and unresectable pancreatic cancer). If pancreatic
lesion is resectable or borderline resectable, a tissue
diagnosis is, now-a-days, also recommended, as long
as tissue acquisition has a high yield, is safe and
does not delay management and may be necessary
for neoadjuvant therapy. Certainly, if the patient is a
good surgical candidate and the clinical presentation
and imaging is typical for resectable adenocarcinoma,
then one may proceed without a tissue diagnosis.
Another circumstances mandatory for tissue diagnosis
are patient demands for a conclusive diagnosis of
cancer before surgery and exclusion of unusual
tumors (e.g.,, lymphoma, some pancreatic metastases,
autoimmune pancreatitis) if they are suspected, that
would not benefit from surgery. As we have previously
stated, EUS-FNA, due to its safety and accuracy, is the
best modality for tumor detection and for obtaining a
tissue diagnosis even if the tumor is pootly visualized
by other imaging modalities.
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