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Basic techniques in endoscopic ultrasound-guided
fine-needle aspiration: Role of a stylet and suction
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ABSTRACT

There are several variables that have been studied to optimize various outcomes of endoscopic ultrasound-guided fine-needle
aspiration (EUS-FNA) such as quality and adequacy of specimens, diagnostic yield of malignancy, accuracy and overall efficiency.
Using an evidence-based approach, the objectives of this review are to discuss two key aspects of EUS-FNA: (a) Use of a stylet
and (b) use of suction. Level 1 evidence available from randomized controlled trials demonstrates that the use of a stylet during
EUS-FNA has no impact on the diagnostic yield of malignancy or the quality of specimens. Air flushing in a slow, controlled
fashion is superior to reinsertion of a stylet to express EUS-FNA aspirates. The use of suction should be considered during EUS-
FNA of pancreatic masses. However, data from a randomized controlled trial suggest that suction should not be used during
EUS-FNA of lymph nodes as it increases bloodiness of specimens obtained and has no impact on the overall diagnostic yield.
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INTRODUCTION

Endoscopic ultrasound (EUS) and EUS-guided fine-
needle aspiration (FNA) have become integral to the
diagnosis and staging of gastrointestinal (GI) and
certain non-GI malignancies.! The common indications
for EUS and EUS-FNA include diagnosis and staging
of pancreaticobiliary, esophageal, gastric and rectal
malignancies and evaluation of GI subepithelial lesions
and mediastinal and intraabdominal lymphadenopathy.*’
There are several variables that have been studied to
optimize outcomes of EUS-FNA such as quality and
adequacy of specimens, diagnostic yield of malignancy,
accuracy and overall efficiency. These include the
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skill and experience of the endosonographer and the
Cytopathologist, technical difficulty associated with the
procedure, the diameter of the EUS-FNA needle, use
of suction and stylet, number of EUS-FNA passes and
presence of on-site cytopathology assessment.”! Using
an evidence-based approach, the objectives of this
review are to discuss two key aspects of EUS-FNA:
(a) Use of a stylet and (b) use of suction.

USE OF A STYLET DURING EUS-FNA - IS IT
WORTH THE EFFORT?

All commercially available EUS-FNA needle systems
include a removable stylet. It was previously believed
that the use of a stylet during EUS-FNA prevents
clogging of the needle lumen by GI wall tissue as the
needle traverses this to reach the target lesion, which
could limit the ability to aspirate cells from the target
lesion.”! Based on this theoretical belief of improving
the quality of specimens obtained, the use of a stylet
is routine practice for some endosonographers during
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EUS-FNA. The stylet may also be useful for expression
of EUS-FNA aspirates from needles.

Evidence-based approach

The following studies have evaluated the role of
a stylet during EUS-FNA assessing endpoints of
specimen quality (cytologic characteristics such as
adequacy, cellularity, contamination, amount of blood)
and diagnostic yield of malignancy [Table 1]. Sahai ez
al. in their study compared the yield of malignancy
and quality of specimens obtained during EUS-FNA
with and without stylet. A total of 135 lesions in
111 patients were sampled by a single endosonographer
using a 22 gauge needle with a systematic assighment
of with and without stylet passes in a 1:2 ratio. All
slides in this study were read by a single, blinded
Cytopathologist for the amount of blood, adequacy
and presence of malignancy. Proportion of adequate
samples were lower (75% »s. 87%, P = 0.013) and
proportion of blood samples higher (75% w»s. 52%,
P < 0.0001) in the with stylet group compared with
the without stylet passes. Thus, in this study, the
use of stylet was associated with an inferior sample

quality. In 46 lesions where an equal number of
passes were made with and without stylet, the yield
for malignancy was similar between the two techniques.
BI'A retrospective study that compared the use of
the stylet during EUS-FNA during two different time
periods demonstrated no difference between the two
techniques with regards to cellularity, contamination,
amount of blood, adequacy of specimen and diagnostic
yield of malignancy.l’ Similar results were noted by
Gimeno-Garcia ¢/ al. in a retrospective study that
included 3078 patients (3364 EUS-FNA procedures
— 1483 passes with a stylet and 1881 passes without
a stylet). There was no difference between the two
groups with regards to sample adequacy and final
diagnosis of malignancy."! Rastogi e a/. compated the
two techniques in a randomized controlled trial that
included 101 patients with 118 lesions (two passes
with and two passes without a stylet in a randomized
sequence). There was no difference in the diagnostic
yield of malignancy between the two groups (23%
with stylet »s. 28% without stylet, P = 0.29). Similarly,
there was no difference between the two groups
with regards to cellularity (P = 0.98), adequacy of

Table 1. Summary of studies evaluating the role of a stylet during EUS-FNA of solid lesions

Author Study design No. of EUS-FNA EUS-FNA P value
patients/lesions with stylet % no stylet %
Sahai et al.’ 2010
Adequate specimens RCT 111/135 75 87 0.013
Bloodiness 75 52 <0.0001
Diagnostic yield of malignancy 87 83 NS
Rastogi et al.® 2011
Adequate specimens RCT 101/118 57 62 0.26
Bloodiness 17 14 0.61
Diagnostic yield of malignancy 23 28 0.29
Wani et al.® 2011
Adequate specimens Retrospective 162/228 94.3 91 0.45
Bloodiness 40.6 45.9 0.42
Diagnostic yield of malignancy 38.7 36.1 0.49
Wani et al.[ 2012
Adequate specimens RCT 100/100 68.4 71.6 0.34
Bloodiness 25.1 24.4 0.6
Diagnostic yield of malignancy 40 34.2 0.2
Gimeno-Garcia et al.” 2013
Overall yield of malignancy Retrospective 3078/3364 58.7 61.5 NS
Pancreas 0.88
Adequacy 97.7 97.8 NS
Diagnostic yield of malignancy 84.3 88.8 0.8
Lymph node
Adequacy 95.9 96.2 NS
Diagnostic yield of malignancy 83.1 81.6
EUS-FNA: Endoscopic ultrasound-guided fine-needle aspiration, RCT: Randomized clinical trial
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specimens (P = 0.26), contamination (P = 0.92), or
a significant amount of blood (P = 0.61). Wani ez
al. compared the diagnostic yield of malignancy of
EUS-FNA specimens obtained with and without a
stylet during EUS-FNA in a prospective, single-blinded,
randomized controlled trial. Cytopathologic parameters
such as adequacy, amount of blood and cellularity
were compared using the standardized criteria by
Cytopathologists blinded to the stylet arm. A total
of 100 patients were included; 275 passes were made
with and 275 without a stylet. There was no difference
in the diagnostic yield of malignancy between the
two groups (P = 0.2). On a lesion based analysis, the
passes from without stylet group diagnosed 13% higher
number of malignant lesions compared with the passes
from the with stylet arm. There was no difference
in the cytological characteristics such as adequacy of
specimens (P = 0.34), amount of blood (P = 0.6),
cellularity (P = 0.8), number of cells (P = 0.25) and
contamination (P = 0.31). Similar results were noted in
a sub-group analysis evaluating these endpoints for the
lesion site (pancreas, lymph node and others).!

There is limited data evaluating the ideal technique for
expressing EUS-FNA aspirates. A recent randomized
controlled trial evaluated whether expressing aspirates
from the needle by reinserting the stylet was more
effective than by air flushing. This study showed that
bloodiness was in fact greater in the group of samples
in which the stylet was reinserted to express aspirates
compared with the group that underwent air flushing
(odds ratio [OR] 1.16; 95% confidence interval [CI]:
1.03-1.3). There were no differences between the two
groups with regards to the number of diagnostic
samples, overall accuracy, cellularity and air-drying
artifact.”

Recommendations

Level 1 evidence available from randomized controlled
trials demonstrates that the use of a stylet during
EUS-FNA has no impact on the diagnostic yield of
malignancy or the quality of specimens (cytologic
characteristics). Air flushing in a slow, controlled fashion
is superior to reinsertion of a stylet to express EUS-
FNA aspirates. The traditional technique of reinserting
the stylet to express EUS-FNA aspirates may be
required only in cases where the aspirates cannot be
expelled due to clotting or drying. In addition, the use
of a stylet during EUS-FNA is labor intensive, increases
the procedure time as the stylet needs to be withdrawn
after puncturing the lesion and then carefully reinserted
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through the needle before each pass and it increases the
risk of accidental needle stick injuries.

ROLE OF SUCTION DURING EUS-FNA

The role of suction during EUS-FNA is unclear and
not standardized. The proposed mechanism for the use
of suction to improve the diagnostic yield during EUS-
FNA is by holding the tissue against the cutting edge
of the needle as it is moved through the target lesion
and drawing up cells. EUS-FNA without suction uses
the fine-needle capillary sampling technique to achieve
the same result. Although some endosonographers
routinely use suction during EUS-FNA or tailor the use
of suction based on on-site cytopathology evaluation,
others have abandoned the use of suction during EUS-
FNA of solid lesions and reported high a diagnostic
yield with this technique.!""

Evidence-based approach

The following studies evaluated the role of suction
during EUS-FNA (pancreatic masses, lymph nodes,
others). A recent randomized controlled trial by
Lee ¢t al. compared diagnostic yield and cytologic
characteristics during EUS-FNA of pancreatic masses
with and without suction. EUS-FNA was performed
using a 22- or 25-gauge needle and suction was applied
using a 10-ml syringe. A total of 81 patients and 324
EUS-FNA passes were included in the final analysis.
Samples in the suction group were associated with
higher diagnostic yield (72.8% »s. 58.6%, P = 0.001),
cellularity (OR: 2.12, 95% CI: 1.3-3.3, P < 0.001), and
bloodiness (OR: 1.46, 95% CI: 1.2-1.6, P < 0.001)
compared with samples obtained without suction.
Overall, samples in the suction group had higher
accuracy (82.4% vs. 72.1%, P = 0.005) compared with
those obtained without suction.”

In a heterogeneous study group, Puri ¢/ 2/ compared
EUS-FNA with and without suction in randomized
controlled trial that included 52 patients with solid lesions
(19% pancreatic lesions, 66% lymph nodes, 15% adrenal
lesions) [Table 2]. EUS-FNA with suction was associated
with increased number of pathology slides with no
difference in the bloodiness of each sample. The use of
suction was associated with a higher sensitivity (85.7%
vs. 66.7%)." On the other hand, a study that included
53 patients (23 pancreatic masses, 26 lymph nodes,
3 subepithelial lesions and 1 liver lesion) showed that
there was no difference in quality and diagnostic accuracy
of specimens obtained with and without suction.'?



Wani: EUS-FNA: Role of stylet and suction

Table 2. Summary of randomized controlled trials evaluating the role of suction during EUS-FNA of solid

lesions
Author Study No. of EUS-FNA with  EUS-FNA without P value
design patients/lesions suction % suction %

Puri et al."" 2009

Adequate specimens RCT 52/52 100 100 NS

Bloodiness 19%-pancreas 76.9 88.5 0.14

. L . 66%-lymph nodes

Diagnostic yield of malignancy 85.7 66.7 0.05
Wallace et al.!" 2001

Adequate specimens RCT 43/46 Higher NA 0.01 (OR: 2.8, 95% Cl: 1.2-6.6)

Bloodiness Higher NA 0.0004 (OR: 4.7, 95%

Cl: 1.9-11.2)

Diagnostic yield of malignancy No difference 0.19 (OR: 1.5, 95% Cl: 0.8-2.8)
Lee et al.”” 2013

Adequate specimens RCT 81/81 Pancreas 72.8 58.6 0.001

Bloodiness only 6.2 0.6 <0.001

Diagnostic yield of malignancy 82.4 72.1 0.005

EUS-FNA: Endoscopic ultrasound-guided fine-needle aspiration, RCT: Randomized clinical trial, OR: Odds ratio, Cl: Confidence interval

Bhutani ez a/. first described the use of suction and
reported that continuous suction using a 10-ml syringe
rather than intermittent suction provided optimal cellularity
in EUS-FNA of mediastinal lymph nodes."” A subsequent
randomized controlled trial evaluated the effect of suction
in 43 patients with 46 lymph nodes during EUS-FNA.
Although the use of suction was associated with an
increase in cellularity, it had no impact on obtaining a
correct diagnosis and was in fact associated with excessive
bloodiness (OR: 4.7, 95% CI: 1.9-11.2).1"

Recommendations

Based on level 1 evidence, the use of suction should
be considered during EUS-FNA of pancreatic masses.
However, data from a randomized controlled trial suggest
that suction should not be used during EUS-FNA of
lymph nodes as it increases bloodiness of specimens
obtained and has no impact on the overall diagnostic yield.

CONCLUSIONS

Using an evidence-based approach, this review
summatizes the available data on the use of a stylet and
suction during EUS-FNA. Based on level 1 evidence, the
use of a stylet during EUS-FNA is not recommended as
it has no impact on the diagnostic yield and quality of
specimens obtained. While data on use of suction are
contradictory, the use of suction during EUS-FNA of
lymph nodes is not recommended. Recent data suggest
that suction during EUS-FNA of pancreatic masses may
improve the diagnostic yield of malignancy and should
be standard practice if confirmed by other centers in
future randomized controlled trials.
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