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INTRODUCTION

Abstract

Endoscopic ultrasound (EUS) is widely used to evaluate pancreatobiliary diseases, especially pancreatic
masses. EUS has a good ability to detect pancreatic masses, but it is not sufficient for differential diagnoses
of various types of lesions. Endoscopic ultrasound-guided fine needle aspiration (EUS-FNA) is the diagnostic
method of choice for pancreatic masses, but its accuracy is affected by various puncture methods. Materials
and methods: Our objective was to compare the diagnostic yield of examinations of solid lesions in the pan-
creas by the standard suction technique (ST) with the yield of the hybrid technique (HT) using a prospective,
single blind, randomized, controlled design. Patients diagnosed with solid pancreatic lesions who underwent
EUS-FNA from May 2014 to June 2016 were included. Results: We included 65 patients, 34 of whom (52.3%)
were assigned to EUS-FNA with HT, and 31 of whom (47.7%) were assigned to EUS-FNA with TS. We found
that the relative frequency that HT successfully obtained an adequate amount of tissue for the cytological
diagnosis was 85.2% while ST's relative frequency of success was 71%. The odds ratio was 2.35 (95% ClI;
1.2-4.7) in favor of HT. Conclusion: This study suggests that the TH is superior to ST for diagnosis of solid
pancreatic lesions. Since implementation of this technique does not increase costs and is very simple, we
suggest that it become the technique of choice for EUS-FNA.
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ultrasound, computed tomography and magnetic reso-
nance imaging are the mainstays used to evaluate 80% to

Solid pancreatic lesions are heterogeneous but can be clas-
sified as either neoplastic and non-neoplastic. Neoplastic
lesions, the most common, include adenocarcinoma, neu-
roendocrine tumors, solid pseudopapillary tumors, pan-
creatoblastomas, lymphomas, metastases, and rare misce-
llaneous neoplasms. (1) Ductal adenocarcinoma accounts
for about 90% of all pancreatic malignancies. (2) It is a
significant cause of mortality. Its S-year survival rate is less
than 5% but can reach 20% in selected patients with non-
invasive tumors who have undergone surgical resection.
The objective is to detect it in early stages. (3) Currently,

85% of solid pancreatic lesions. (4) Preoperative diagnosis
of solid pancreatic lesions is challenging, despite technolo-
gical advances in imaging. Endoscopic ultrasound guided
fine needle aspiration (EUS-FNA) is the method of choice
for detection and diagnosis of these lesions. (5) Its diagnos-
tic yield is highly sensitive and specific, but several factors
can affect its performance. Among these are the experience
of the echoendoscopist, equipment position, time of day,
needle size, technique used, characteristics of lesions, num-
ber of passes, whether there is a cytologist in the room, and
chronic pancreatitis. (6-16)
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The two principal techniques developed to address solid
pancreatic lesions are dry suction and wet suction. (17).
The dry technique (DT) is standard and consists of placing
the patient in the optimal position, locating the lesion with
endoscopic ultrasound (EUS), insertion of a 22 gauge nee-
dle including a removable stylet, selection of the puncture
line, puncturing the lesion with the needle, removal of the
stylet, suction by vacuum syringe, movement of the needle
from side to side, removal of the needle, and ejection of the
sample from the needle using the stylet. (18)

The wet technique has recently been developed to
improve sample quality. Prior to puncturing the lesion, the
stylet is removed from the 22 gauge needle and pre-washed
with § mL of saline solution to replace the air column with
liquid. A 10 mL syringe is pre-filled with 3 mL of saline solu-
tion and used for aspiration after the lesion is punctured.
Once the needle is inside the lesion, it is moved from side
to side three times. This maneuver is repeated four times
(passes) for a total of 12 movements. When the needle is
withdrawn, the aspirate is released onto a slide and air is
applied. This technique is safer and more efficient for remo-
ving the aspirate than is reinsertion of the stylet. (17, 19)
A recent metaanalysis has found that patients were more
likely to bleed when the stylet was reinserted to remove the
aspirate than when the wet technique was used. (20)

The hybrid (TH) technique consists of performing the
same steps as the initial wet technique except that a the nee-
dle containing a pre-assembled vacuum syringe is used. It is
activated once the needle is inside the lesion.

The objective of the present work is to determine and
compare the diagnostic yields of the standard dry suction
technique and the hybrid wet suction technique when used
to study solid pancreatic lesions at a third level hospital ins-
titution in Bogota.

MATERIALS AND METHOD

This study presents our experience at a third level hospital
in Bogotd. It is a prospective, single-blind, randomized and
controlled study of EUS-FNA techniques for obtaining
adequate amounts of tissue for pathological diagnosis of
solid pancreatic lesions. Patients who had been diagnosed
with solid pancreatic lesion and who underwent EUS-FNA
between May 2014 and June 2016 were included in the
study. The inclusion and exclusion criteria are summari-
zed in Table 1 and Table 2 The procedures were perfor-
med in the gastroenterology ward of a third level hospital
in Bogotd under anesthesiologist-guided sedation using a
combination of propofol and remifentanil. All EUS-FNA
procedures used Pentax brand linear EUS equipment and
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were performed by an endoscopist who had previously per-
formed more than 1000 such procedures.

Table 1. Inclusion and exclusion criteria

Inclusion criteria
Patients with pancreatic mass referred for EUS-FNA
Exclusion criteria

Patients with decreased functionality: ECOG scale scores of 4 or more
(Table 2)

Patients at risk of bleeding (INR> 1.5 or platelet count <50,000/mm2)
Patients taking 2 or more antiplatelet agents

Patients with a pancreatic mass that is undetectable by EUS
Pregnant women

Patients under 18 years old

ECOG: Eastern Cooperative Oncology Group. INR: international
normalized ratio.

Table 2. Eastern Cooperative Oncology Group Performance Status
scale of quality of life (21)

Grade
0  Fully active, able to carry on all pre-disease performance
without restriction

1 Restricted in physically strenuous activity but ambulatory and
able to carry out work of a light or sedentary nature, e.g., light
house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any
work activities; up and about more than 50% of waking hours

3 Capable of only limited selfcare; confined to bed or chair more
than 50% of waking hours

4 Completely disabled; cannot carry on any selfcare; totally
confined to bed or chair

5 Dead

FNA 22 gauge (Boston Scientific) needles were used.
The hybrid suction technique and the standard dry suction
technique (10 mL) with a stylet were used to take biopsies
using a total of three passes and four movements within the
lesion according to the recommendations described in the
literature. (17-19) Samples were spread on slides, fixed in
ethyl alcohol, and sent for pathological study by a specialist
in cytology of the pancreas who did not know whether the
hybrid or dry technique had been used to obtain the sam-
ples. Information was recorded in Google Drive. Discrete
quantitative variables were obtained and expressed in abso-
lute and relative frequencies from which the risk estimate
(odds ratio - OR) was calculated. The capacity of each tech-
nique for obtaining a sufficient quantity and sample quality
pathological diagnosis was then determined.

Original articles



RESULTS

Data were collected from 65 patients who underwent EUS-
FNA for diagnosis of solid pancreatic lesions. The hybrid
technique was used for 34 patients (52.3%) while the
standard dry technique with stylet was used for 31 patients
(47.7%). Characteristics are summarized in Table 3. It was
found that the relative frequency percentage for EUS-FNA
study of solid pancreatic lesions to obtaining adequate
amounts of tissue for cytological diagnosis was 85.2%
for the hybrid technique and 71% for the dry technique

Table 3. Patient Characteristics.

(Figure 1) indicating that the hybrid techniques diagnostic
yield is 14.2% higher than that of the standard technique
with an OR 0f 2.35 (95 % CI: 1.2 to 4.7).

DISCUSSION

Endoscopic ultrasound (EUS) offers excellent visualiza-
tion of the pancreas from the duodenum or stomach. It
produces high-resolution images making it one of the most
accurate methods for detecting pancreatic focal lesions,
especially in patients with tumors measuring 3 cm or less.

Wet technique Dry technique Total patients P
Number of patients 34 31 65
Gender ns
Male 15 19 34
Female 19 12 31
Age Range (years) 29-87 25-84 25-87
Mean 65.3 63.5 64.4 ns
EUS diagnosis
Pancreatic head cancer 26 23 49 ns
Cystadenocarcinoma 1 1 0.32
Lesions in pancreatic head and body 1 1 ns
Lesions in pancreatic body 2 2 4 ns
Focal pancreatic head lesion 2 3 5 ns
Chronic pancreatitis 1 1 2 ns
Solid pseudopapillary tumor 1 1 2 ns
Pancreatic tail cancer 1 1 ns
Lesion size (range in mm) 20-60 17-50 17-60
Mean 33.3 31.2 322 ns
Endoscopic features
Hypoechoic 27 25 52 ns
Isoechoic 2 2 ns
Heterogeneous 3 5 8 ns
Calcifications 1 1 ns
Mixed 1 1 2 ns
Strain ratio range 12-189 13-140 12-189
Average 64.3 74 69.2
Histopathological diagnosis
Adenocarcinoma 26 17 43 0.0001
Chronic pancreatitis 2 2 4 ns
Solid pseudopapillary tumor 1 1 ns
Mesenchymal lesion with atypia 1 ns
Oncotic papillary neoplasm 1 1 ns
No diagnosis 5 9 14 0.0001
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Figure 1. Comparison of techniques

(22) In addition, EUS-FNA can obtain samples for patho-
logical diagnosis. EUS is currently considered a safe and
accurate imaging technique for tissue diagnosis in patients
with pancreatic-biliary lesions and is particularly useful
for diagnosing pancreatic tumors and guiding therapeutic
decisions. (23) For diagnosis of these carcinomas, it has
been found to have diagnostic sensitivity of 54% to 96%,
specificity of 96% to 98%, and diagnostic accuracy of 83%
to 95%. (24-26)

Attempts to bring its diagnostic yield closer to 100% have
included development of several puncture needles inclu-
ding 19, 22 and 25 gauge needles. The 25 gauge needles are
easier to handle, cause fewer complications (bleeding), and
areless likely to obtain blood-contaminated specimens than
are the 19 and 22 gauge needles. (9, 27-29) In addition, 25
gauge needles have been shown to have better diagnostic
yields for solid pancreatic tumors than do 22 gauge needles
(combined sensitivity: 93% for 25 gauge needles vs. 85%
for 22 gauge needles for cytology-based diagnoses). (10)

Nevertheless, the four available metaanalyses on this
topic have conflicting results. There is consistent evi-
dence that the cytological quality of samples obtained
with 22 and 25 gauge needles are similar, and no con-
vincing advantages of either of the two gauges have been
demonstrated in terms of technical performance, ease of
use, or safety. Consequently, we decided to use 22 gauge
needles for both the wet and dry techniques in this study
in order to avoid a confounding factor. (8, 10, 11, 18, 30,
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31) Although this technique is considered safe, it is not
without complications (0% to 3.4%): the most frequent
is mild pancreatitis. (31-33)

Target tissue factors such as masses measuring 20 mm
or less and endocrine tumors increase the risk of post-
puncture complications. (31-34) Also, serious complica-
tions such as bleeding (0.2%), ruptured pseudoaneurysms,
pancreatic pseudocysts, abscesses, and cancer seeding
have been reported even though they are rare. (31, 35-37)
Infectious complications including bacteremia and sepsis
occur in 0% to 1%; of punctures of solid pancreatobiliary
lesions, but no documented bleeding or infections were
reported in this study. (37, 38)

The basic principle of this procedure is to use ultrasound
to visualize the target lesion. The puncture site is chosen
by taking into account the position of the transducer, pre-
sence of blood vessels, amount of tissue between the trans-
ducer and the lesion and other factors. The needle chosen
is advanced to puncture the lesion, the stylet (if used) is
removed, and suction is applied. Then, the needle is advan-
ced and withdrawn through the lesion to obtain cellular
material. Finally, the needle is withdrawn and the tissue
is collected for cytopathological examination. Variations
of this technique have been studied to determine how to
improve diagnostic yield. Key factors that can vary include
selection of the puncture site, choice of needle, use of a
stylet, suction, number of punctures and presence of a
cytopathologist. (23, 31, 39)
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Some modifications have increased diagnostic yields.
Positioning s in first place. The procedure can be performed
more comfortably way when the echoendoscope is in a sta-
ble position with the tip straight. This allows easy passage
of the puncture needle. It is generally better achieved from
the transgastric position than from the transduodenal posi-
tion. (18, 40) It is important to collect samples from multi-
ple sections of a pancreatic lesion using multiple punctures
and the fanning technique. Since neoplastic lesions can be
heterogeneous with acellular necrotic centers, it is crucial
to focus on multiple areas of the lesion, especially on the
periphery. Currently, five punctures using the fanning tech-
nique are recommended for solid pancreatic lesions. (13,
18, 39) This technique consists of intermittently changing
the position of the needle angle using the controls and the
elevator to take successive samples from multiple areas of
the lesion. This increases the amount of tissue collected, so
it was included in the protocol of this study. (13,31, 41)

A growing amount of evidence also supports the use of
Rapid On-site Evaluation (ROSE) with EUS-FNA. ROSE
requires the presence of a cytopathologist in the endoscopy
room. Using an optical microscope in the endoscopy room,
the cytopathologist evaluates the smears and provides the
endosonographer with immediate feedback about the qua-
lity of the samples for diagnosis and whether additional
samples are required. (15,18,31,39,41)

Numerous studies have confirmed that ROSE increases
diagnostic yield by limiting the number of passages and
decreasing the number of inappropriate samples. (15, 18,
40-45) Unfortunately, in our setting, the possibility of
having a cytopathologist in the endoscopy room is quite
limited given the high cost. For this reason, we did not
adopt this practice in our study. We decided to perform five
punctures and use the fanning technique as recommended
by the European Society for Gastrointestinal Endoscopy
for puncture protocol. (18)

It is currently known that EUS-FNA commonly fails to
resultin diagnosis when the cellularity of aspirates obtained
is low. This leads to repeated procedures, increased costs
and delays in diagnosis which in turn delay early adaptation
of treatment strategies. The consequences are higher rates
of morbidity and mortality for patients. (44, 45) Initially,
wet and dry suction techniques were developed to improve
the diagnostic yields of FNA of intra-abdominal solid
lesions or those located in the mediastinum. The hybrid
technique has not yet been recommended as the overall
standard for EUS-FNA. When the dry technique is used,
tissue samples have greater cellularity, but there may be
more blood contamination which affects the overall quality
of the sample. (20, 46)

The wet technique’s theoretical superiority is based on a
dynamic three-dimensional computational fluid model.

Because water is less compressible than air, a needle filled
with water should be superior to a needle filled with air since
it allows a faster aspiration of the material at the distal end
of the needle. (17) The results of our study show that the
samples obtained with the wet technique were sufficient
to obtain a pathological diagnosis in 85.2% of the cases for
which the wet technique was used but in only 71% of the
cases in which the dry suction technique was used. The wet
technique’s diagnostic yield was 14.2 % higher than that of
the standard dry technique. These results correlate with the
findings of Attam et al. They compared the wet suction tech-
nique with the dry technique in 117 patients and found that
the wet suction technique significantly increased the acqui-
sition of tissue and had better diagnostic yield: 85.5% versus
75.2% (P <0.035). There was no difference in the amount of
blood contamination between the two techniques. (19)

Another pilot study comparing wet, hybrid and dry EUS-
FNA techniques in 15 patients with solid lesions was con-
ducted by Berzosa et al. Their objectives were to determine
the appropriate sample needed to reach a final pathological
diagnosis and to determine the volume of material aspira-
ted and the diagnostic yield (malignant or non-malignant)
for each technique. (47) No significant differences were
found among the hybrid, wet and dry techniques (87%,
87% and 67%, respectively), but this may be explained by
the study’s low statistical power. (17)

Although the exact reason why the wet technique provides
greater cellularity in the samples obtained is not yet known,
theories based on computer models show that a needle filled
with water is superior to a needle filled with air since it allows
faster aspiration of the material at the distal end of the needle
which allows better transmission of the suction applied than
that of an air column inside the needle. The saline solution
can coat the inner lining of the needle, therefore changing the
properties of the surface. This facilitates the movement of the
aspirate towards the needle. In addition, the saline column
can act as a stylet, potentially reducing tissue contamination
during puncture of a lesion while also preventing the needle
from clogging. (17, 18,47)

In addition, the wet technique’s saline solution changes
the properties of the internal surface of the hollow needle
which can reduce friction between the tissue aspirate and
the needle wall thereby allowing greater movement into
the needle channel. (17) Given the conditions in which
this study was conducted, we consider that its main limita-
tion was our inability to have a cytopathologist use ROSE
in the endoscopy room. However, we consider that this is
not feasible in most endoscopy centers in Colombia even
though its absence is likely to result in larger numbers of
inadequate samples and therefore lower diagnostic yields.
(48) Another limitation is the small sample size although
it is much larger than the sample used in the study by Barsa
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et al. Also, it would be important for the volume of material
in each group to have been measured, even though our goal
was diagnostic sensitivity.

CONCLUSION

Our findings suggest that the hybrid wet technique signifi-
cantly increases cellularity in samples obtained from solid
pancreatic lesions above those obtained by the conventio-
nal technique. Moreover, the technique is easy to apply
in the context of the absence of a cytopathologist in the
endoscopy. In addition, the implementation of this has no
additional costs. Since this study and another smaller inter-
national one suggest the technique’s superiority, it should
become the technique of choice for EUS-FNA of solid pan-
creatic lesions.
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