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Endoscopic ultrasonography (EUS) is highly accurate for 
assessing the pancreatic parenchyma and ductal system. 
Currently, it is the most sensitive imaging procedure for 
detecting small solid pancreatic masses. EUS-guided fine needle 
aspiration cytology (EUS-FNA) is a safe and highly accurate tool 
for the diagnosis of pancreatic malignancy. Prior to perform an 
EUS-FNA one should wonder whether the benefits outweigh 
the potential risks of the procedure. Therefore, it is important 
to take into account whether the procedure will influence 
patient management. The diagnostic yield and success rate 
of EUS-FNA in pancreatic lesions varies greatly depending on 
many factors including: the characteristics of the lesion itself 
(location of the mass and consistency of the lesion), technical 
factors (type of needle size, use of stylet, use of suction and 
number of needle passes performed) and the availability of 
immediate cytological assessment of the specimen. The aim 
of this review is to analyze all these factors for optimizing 
specimen collection and diagnostic efficiency in dealing with 
solid pancreatic masses.

Introduction

EUS has an excellent imaging resolution of the gastrointestinal 
wall and the surrounding organs. EUS-FNA allows obtaining 
adequate material for cytological diagnosis of different types of 
lesions.1,2

It has the advantage over other imaging techniques that it 
allows real-time imaging. In addition, the proximity of the needle 
to the lesion reduces the risk of complication specifically  the risk 
of tumor dissemination in the needle tract.3 

EUS-FNA is able to provide a cytological diagnosis in between 

80% and 95% with a sensitivity and specificity of 90% and 100% 
respectively.4,5 Pancreatic tumors represent the most challenging 
lesions with the lowest diagnostic yield (76%-90%) and a false 
negative rate up to 15%.5,7 EUS-FNA accuracy rests on several 
factors: first, it may be related to the characteristics of the lesion 
itself; second, technical and equipment related factors; third, 
the availability of rapid on-site evaluation of the sample by a 
cytopathologist and lastly, skills and experience of the endoscopist 
as well as the cytopathologist. The present review gives a practical 
approach of EUS-FNA in solid pancreatic lesions and analyzes 
the technical factors related to EUS-FNA accuracy in pancreatic 
lesions 

Decision of biopsy

Before taking the decision of EUS-FNA, some clinical 
considerations should be taken into account. Whether or not the 
biopsy will affect the management and if benefits outweigh potential 
risks (i.e. risk of seeding or haemorrhage) are two important 
questions. Patients with non-resectable pancreatic tumors will 
need cytological diagnosis before initiation of chemotherapy. In 
advanced tumors (i.e. with liver metastasis, mediastinal lymph 
nodes or suspicion of peritoneal carcinomatosis)  it is useful to 
undergo EUS-FNA as a proof of malignancy.8 

 Although percutaneous biopsy is an option in these patients, 
diagnostic accuracy is probably lower and needle tract metastasis is 
more frequent, painful and difficult to treat.9 In addition, a higher 
frequency of peritoneal carcinomatosis after chemotherapy has 
been described in patients who undergone a pancreatic CT biopsy 
compared with those who had EUS-FNA.10 

In resectable lesions, the main concern with EUS-FNA is the 
risk of seeding. As a general rule, EUS-FNA should be avoided in 
resectable body and tail pancreatic masses, since the biopsy tract 
will not be included in the surgical specimen. Seeding is not of 
great importance in head or uncinate lesions, since the biopsy 
tract would be removed as part of the surgical specimen. Clinical 
management may be different depending on the clinical suspicion. 
In fact, although pancreatic adenocarcinoma, accounts for 90% of 
the solid pancreatic neoplasms11, in the other 10% the differential 
diagnosis includes a heterogenous group of lesions such as, islet cell 
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tumors12, pancreatic metastasis13, and lymphomas14. Therefore, 
the correct diagnosis of these "unusual pancreatic lesions" is 
crucial as the prognosis and management are completely different. 
Factors such as the patient´s age, family history of pancreatic 
cancer, past personal history of cancer and location of the tumor, 
are key elements to establish the diagnostic suspicion. EUS-FNA 
could also be useful in patients with indeterminate lesions by 
CT/EUS (i.e. focal pancreatitis, biliary obstruction but without 
obvious mass, and atypical clinical presentation). The opinion of 
the surgeon should be taken into account prior to undergo a EUS-
FNA. In view of these data it is important to remember that EUS 
is a part of the diagnostic scheme and that the endosonographer 
is a part of one team along with the surgeon, radiologist and 
oncologist (Fig. 1). 

Prioritizing lesions sampling

When prioritizing lesion sampling, highest yield result from 
first targeting the lesion that stages the patient higher. This 
sequence spares the pancreas for the last attempt. It is rational to 
start with those lesions which involve advanced disease, such as 
mediastinal malignant - appearing LN, followed by ascetic fluid, 
distant abdominal malignant-appearing LN and liver metastasis. 
The second step should be to evaluate for local regional disease 
(malignant - appearing LN) and finally the pancreas. In this 
stepwise FNA protocol, it is crucial to have a cytopathologist to 
avoid multiple passes and to minimize the risk of seeding. 

Precautions should be taken when the endosonographer deals 

with a concominant adrenal mass. Although pancreatic cancer 
can metastasize to the adrenal gland, it is a rarity.15 On the other 
hand, FNA is currently not recommended in primary adrenal 
malignancies (i.e. adrenocortical carcinoma, pheochromocytoma) 
because it is rarely informative and potentially hazardous.16 In this 
setting is preferred to biopsy other lesion which involves the same 
stage disease. If the adrenal mass is the lesion with the highest stage 
disease, it is mandatory to perform an appropriate workup prior 
to performing an EUS-FNA to rule out primary adrenal tumors.

Considerations by site

The pancreas can be accessed either transgastric (usually body and 
tail lesions) or transduodenal (head and uncinate process). In general 
transgastric approach is easier as the scope is straighter. Pancreatic 
head or uncinate masses are technically more challenging as the 
bending of the scope tip makes the needle exit more difficult. It is 
important to take into account that the natural scope position, it 
means, avoiding large amount of tip deflections or the use of the 
elevator, increases FNA success. To overcome the difficulties of 
FNA in head or uncinate pancreatic masses, it is better to place the 
scope in a short position whenever possible (Fig. 2). Although the 
scope is more unstable, the short position facilitates easier needle 
exit.17 However, when the target is an indurate pancreatic lesion, 
wedging the scope in the duodenal bulb (long position) offers a 
more stable position, but more resistance is encountered to get the 
needle out (Fig. 3). Air suction also helps bring the wall closer to 
the probe. 

Clinical History
Physical examination
transabdominal US

CT

Unresectable lesion Indeterminate lesion Resectable lesion**

EUS-FNA* or 
percutaneous 
biopsy

Consider:
Age
Symptoms
Family history pancreatic 
cancer
Personal history of cancer
Surgeon´s opinion
Location

EUS

Indeterminate lesion

EUS-FNA

Surgery

Figure 1.  EUS-FNA in the diagnosis of pancreatic neoplasms. * Preferable EUS-FNA; ** Avoid EUS-FNA as a general rule in body and tail lesions. Recon-
sider EUS FNA when a different lesion to a pancreatic adenocarcinoma is suspected (i.e. pancreatic mass in young patients, atypical symptoms, personal 
history of tumors).
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The transgastric approach may be hampered by the fact 
that the stomach has a generous lumen that tends to yield 
away in response to the needle movement against it. In this 
situation, thinner needles  (25 Gauge needle) and quick needle 
movements could facilitate the FNA. Another manoeuvre is to 
push the scope through the stomach to form a long loop that 
positions the scope to the opposite gastric wall and acts as a 
hinge. Additionally, this problem can be salvaged by targeting 
the pancreatic lesion in two steps; first traversing the gastric wall, 
and second, puncture the pancreatic lesion. EUS-FNA success in 
patients with surgically altered upper gastrointestinal anatomy 
has been poorly studied.18,19 The largest study19, retrospectivly, 
studied the feasibility of performing a complete pancreatobiliatry 
examination in patients with Billroth I (n=13), Billroth II (n=39), 
Roux en Y (n=25), Whipple (n=45), Puestow (n=17), Nissen 
funduplication (n=31) and esophaghectomy (n=18). Of the 109 
patients in whom a pancreaticobiliary examination was indicated, 
in 48 (41%) the examination was not complete. The length of the 
Roux limb , inability of intubating the afferent limb in Billroth 
II  and Whipple surgeries were the most frequent limitations for 
precluding a complete examination. 

Nature and consistency of the lesion

Indurate lesions are difficult to penetrate. In order to overcome 
this problem first the endosonographer should check the needle 
which might have lost its sharpness or became bent because of 
previous sampling. If the needle is functioning properly, either 
increasing upward tip deflection against the luminal wall or using 
more force during penetration is useful. One other important 
issue is the size of the lesion. Necrotic areas within larger tumors 
often provide low yield samples whereas targeting the edges on the 
lesion tend to produce more adequate material.20

Choosing the appropriate needle

Currently, there are three available needle sizes for cytological 
diagnosis, 19 G, 22 G and 25 G and two needles for histological 
analysis, 22 G and 19 G. Large needles have been frequently used 
in lesions in which additional techniques other than cytological 
analysis are necessary for achieving a definitive diagnosis.21 The 19 
G needle is able to provide a core biopsy useful for histological.22 
However, technical difficulty because of its stiffness is a problem 
when the transduodenal approach is needed. Besides, contrary to 
intuitive thinking, larger samples are not always better samples 
for cytological diagnosis as they could be associated with more 
bloody specimens.23 Smaller needles (22 G and 25 G) are the 
most frequently used in clinical practice as they are more flexible, 
can produce less tissue trauma and decrease the risk of potential 
complications. The 25 G needle could be useful for targeting small 
lesions far from the transducer and penetrate through the tissue 
more easily in hard pancreatic masses due to the smaller diameter 
of the needle.24 This needle can also provide less hypocellular or 
acellular specimens as well as a less bloody sample and sometimes 
a better sampling.24,25 Currently, seven comparative studies are 
available in the literature comparing 22 G and 25 G needles.24-30 
Four are randomized controlled studies (RCT) (Table 1).25,29,30 
In general, available RCT have not found significant differences 
between both needles, but suggest that 25 G could be better in 
very fibrotic lesions and those located in the head or uncinate 
process of the pancreas. 

EUS disposable needles are comercialized by Cook Endoscopy 
(Echotip™; 19, 22 and 25 G), Mediglobe (Sonotip™; 19, 22 
and 25 G), Olympus (EZ-Shot™; 22G) and Boston Scientific 
(Expect™; 19, 22 and 25 G). Cook Endoscopy, Mediglobe 
and Boston Scientific needles have a comfortable ergonomic 
handle and can be adaptable to the length of the scope. The new 
Expect™ needle looks sharper compared with other needles and 

Figure 2.  Echoendoscope in short loop position. Notice that there is no 
fulcurm during fine needle aspiration cytology. 

Figure 3.  Echoendoscope in long loop position. The gastric and duo-
denal walls work as fulcurm during the fine needle aspiration cytology 
(arrowheads). 
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offers greater hardness and higher needle penetration. Visible 
echogenic pattern has also been improved. However, the handle 
may seem a bit bulky for some endosonographers and the needle 
sheath is not as slippery as that of the Cook Endoscopy needle.  A 
19 G (replacing Quick-Core needle, Cook Endoscopy, Winston 
Salem, NC.) and 22 G Procore needles (Cook Endoscopy, 
Winston Salem, NC.) have recently commercialized. Although 
the experience is low they seem to be principally indicated in those 
endoscopy units in which immediate cytological evaluation is not 
available.31

Concerns about the use of stylet

The usual practice is to perform the EUS-FNA with an internal 
stylet, reinserting it before each FNA pass. It is felt that the 
stylet prevents blockage of the needle with surrounding non-
lesional tissue which may result in misdiagnosis, decreasing the 
EUS-FNA diagnostic accuracy. Stylet would also appear to have 
several potential advantages as providing stability to the needle 
or for carefully expressing the material in a controlled manner.  
However, this recommendation has an empirical basis. Recently, 
two prospective studies32,33 and one retrospective study34 (Table 
2) suggest that use of the stylet does not offer any benefit in 
increasing diagnostic accuracy. All the studies used the 22 G 
conventional needle in a variety of lesions, so that, the role of the 
stylet for different needles sizes or lesions is currently unknown. 
Although large prospective randomized studies are necessary to 

find out the role of the stylet, it seems to be logical to recommend 
FNA without stylet at least in difficult sites (i.e. lesions located 
in the uncinate process) in which the stylet can hinder the FNA.

Number of fna passes

Endosonographic findings do not predicts the number of passes 
required for adequate sampling. The number of passes required is 
related to the degree of differentiation of the tumor.  Although, on 
site cytologist evaluation is of great value in these cases, immediate 
assistance of cytologist during EUS guided FNA is not universal. 
Retrospective and prospective studies suggest that 5 to 7 passes 
should be made for achieving the maximum diagnostic yield.35,36 
In one study, increasing the number of passes more than 7 did not 
increase diagnostic accuracy.36

Recently, it has been suggested that 19 G and 22 G core needles 
could be useful in those units without immediate cytological 
assessment.31

EUS-FNA with or without suction

Few studies have compared EUS-FNA with and without negative 
pressure.  In theory, suction could increase the amount of material 
for diagnosis although also bloodiness of the specimen, especially 
in vascular lesions. Two meta analytical studies carried out in 
other organs did not find any advantage of capillary sampling as 
compared with the suction techniques.37,38 Only, one EUS-FNA 

Table 1. Comparative studies:  22 G vs. 25 G needle
Author (year) Needle Patients (n) Passes (n) Ease (%) Failure (%) Adequacy (%) Yield (%)
Yusuf (2009) 22G 540 NR NR NR NR 84

25G 302 NR NR NR 92 92
Sakamoto (2009) 22G 24 2 79 21 NR 75

25G 24 2 100 0 NR 92
Imazu (2009) 22G 43 2 1.3 0.2 1.64 81

25G 43 2 1.9 0 1.5 77
Lee* (2009) 22G 12 2 NR 25 NR NR

25G 12 2 NR 0 NR NR
Siddiqui* (2009) 22G 64 2.6 79.7 17 NR 87

25G 67 2.6 85.1 15 NR 95
Fabri* (2011) 22G 50 2 NR 0 2.1** 86

25G 50 2 NR 0 2.4 94
Camellini* (2011) 22G 64 3.6 NR NR 6.25 87

25G 63 3.5 NR NR 3.17 89
* Randomized controlled trials; ** Results expressed in a as a mean in a 5 points numerical score scale; NR: no reported.

Table 2. Studies with and without stylet
Author Needle Stylet (n) Lesions (n) Adequate sample (%) Bloody specimen(%) Diagnostic yield (%) Sensitivity (%)
Sahai (2010) 22G Yes 46 75* 75** 89 87

No 46 87 52 87 83
Wani (2011) 22G Yes 106 94 41 39 NR

No 122 91 46 36 NR
Rastogi (2011) 22G Yes 118 57 17 23 NR

No 118 62 14 28 NR
* P=0.013; ** P<0.0001.
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randomized study including small number of pancreatic lesions 
(n=8) has been performed thus far.39 The authors observed a 
higher sensitivity and negative predictive values for malignancy in 
the suction group (85.7% and 85.7% respectively) compared with 
the non-suction group (66.6% and 66.7% respectively, p=0.05). 
In addition, bloodiness or contamination was not increased in the 
suction group. Thus, given the scarce data regarding this aspect, 
firm recommendations cannot be given. In clinical practice, the 
first pass could be made with suction changing to the non-suction 
if the aspirate is bloody. 

On-site cytologic evaluation

On site cytological assessment of the EUS-FNA specimen has been 
shown to be beneficial for rapid clinical diagnosis and decision 
making.40 Several studies have demonstrated that specimen 
adequacy is higher than 90% when on site interpretation by a 
cytopathologist is available, precluding the necessity of a second 
procedure.40-43 In addition, EUS-FNA studies have reported 
a higher diagnostic yield when compared with non-onsite 
assessment as well as higher sensitivity and diagnostic accuracy 
for malignancy.40-43 It has also been suggested this could reduce 
FNA related complications because the lower number of needle 
passes.43  Unfortunately, resources and staff limitations frequently 
preclude the availability of an on-site cytopathologist. In these 
cases, a cytotechnologist could be a good option to assess sample 
adequacy.41,42

Summary

EUS-FNA in pancreatic solid masses remains a diagnostic 
challenge. Indication of EUS-FNA should be considered carefully 
taken into account risks and benefits of the procedure. Ranges in 
diagnostic accuracy are wide because of the influence of multiple 
related factors. Although, the importance of each factor in the 
diagnostic accuracy and adequacy of the sample is unknown, 
knowledge of these factors and a proper FNA technique  are 
warranted for increasing the efficiency of the procedure. 
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