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Abstract

Since its introduction, endoscopic ultrasound (EUS)
guided fine needle aspiration and fine needle biopsy
have become an indispensable tool for the diagnosis of
lesions within the gastrointestinal tract and surround-
ing organs. It has proved to be an effective diagnostic
method with high accuracy and low complication rates.
Several factors can influence the accuracy and the di-
agnostic yield of this procedure including experience of
the endosonographer, availability of onsite cytopathol-
ogy services, the method of cytopathology preparation,
the location and physical characteristics of the lesion,
sampling techniques and the type and size of the needle
used. In this review we will outline the recent studies
evaluating EUS-guided tissue acquisition and will provide
practical recommendations to maximize tissue yield.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: The impact of the type and size of needles
used for endoscopic ultrasound guided-guided tissue
acquisition have been the center of recent studies aim-
ing at maximizing tissue yield. In addition to needles,
several other variables impact the final outcome of tis-
sue acquisition including the location and characteris-
tics of the lesion, the fine needle aspiration technique,
and the availability of on-site cytopathology services.
In this review we outline the results of these studies
and summarize the recent advances in this field.

Karadsheh Z, Al-Haddad M. Endoscopic ultrasound guided
fine needle tissue acquisition: Where we stand in 2013? World
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INTRODUCTION

Endoscopic ultrasound guided fine needle aspiration
(EUS-FNA) was initially described in 1992 and soon
became the procedure of choice to obtain diagnostic
samples from lesions within the GI tract and regional
orgalz’“. EUS-FNA is highly accurate, sensitive and
specific with estimates reaching 80%, 90% and 100%
respectively for cytological diagnoses”™™. However, the
diagnostic accuracy of EUS-FNA can be influenced by
several factors including the experience of the endo-
sonographer, the availability of onsite cytopathology
review, the method of cytopathology preparation, the lo-
cation and physical characteristics of the lesion, and type
and size of the needle” . Currently, three needle sizes
are commercially available including 19-G, 22-G and
25-G?. To choose a particular needle size, one should
consider the location and the type of lesion targeted
for sampling, in addition to the type of sample desired,;
whether a cytological or histological sample is necessary
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Figure 1 A 25-G needle is used to aspirate a 2 cm pancreatic head mass that does not appear to encase the portal vein (A), adenocarcinoma confirmed on
wet smears obtained from the first pass in the case above (B). Papanicolaou stain, x 40.

to establish the diagnosis. Currently, the 22-G needles
are probably the most widely used; however, a recent
trend toward increased utilization of the smaller 25-G
needle has been observed in many centers, particulatly in
scenatios where a transduodenal sampling is considered.
Theoretically, larger needles can provide larger size tis-
sue samples; however, technical difficulties are more fre-
quently encountered with larger needles. This is largely
related to the stiffness of the needle, leading to sampling
failures of lesions located in areas that require significant
angulation of the echoendoscope. Larger needles also
carry higher risk of complications"” and could increase
the “bloodiness” of sample, which can make the diagno-
sis by cytology more challenging;

The type of lesion also impacts the choice of needle
to be used. For example, stromal tumors and lympho-
mas can be difficult to diagnose by cytology alone, and
sometimes require samples with preserved tissue archi-
tecture to make a diagnosis'>'". Obtaining an adequate
histological sample is theoretically difficult with smaller
needles. To overcome this, a Trucut biopsy needle (TCB:
Cook Medical, Bloomington, IN, United States) was de-
veloped using larger size 19 G needles”. However, this
needle was limited by difficulties encountered with larger
needles such as stiffness, reduced maneuverability, and
failure of the spring-loading mechanism, and therefore
failed to establish itself when transduodenal approach
for sampling was requjredllsj. More recently, a new gen-
eration of core biopsy devices of various sizes (ProCore,
Cook Medical, Winston-Salem, NC, United States) in
addition to another flexible 19-G needle made of nitinol
(Expect 19-gauge Flex, Boston Scientific, Natick, MA,
United States) were introduced to obtain histological
samples including those from lesions that require trans-
duodenal approach with promising results"”.

In addition to needle size, sampling technique can in-
fluence the quality of a specimen. Variations in sampling
techniques utilized by endosonographers include the use
of suction versus no suction and fanning technique to
obtain specimens. Reinserting the stylet versus air flush-
ing are techniques employed to express the sample prior
to cytopathology exam.
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In the following sections we will focus on recent liter-
ature comparing vatious needle types and sizes and their
impact on quality of specimens in relation to the loca-
tion and type of lesion. We will also review the different
sampling techniques used by endosonographers and how
such techniques may affect the quality of samples.

SAMPLING METHODS AND TECHNIQUES

Variations in technique of EUS-guided FNA have been
recently assessed to identify the sampling method with
the highest yield. Common examples to such methods
include the use of suction, adopting the fanning tech-
nique, use of stylet, and expressing samples using air
flushing or by reinserting the stylet.

Use of suction

The traditional FNA technique that relies on suction
utilization was recently questioned. Lee ¢z a/*” compared
the quality and diagnostic yield of samples obtained
with and without suction in 81 patients with pancreatic
masses. In this study, each patient had specimens taken
with and without applying suction. The number of di-
agnostic samples, cellularity, and accuracy were found
to be higher in the suction group. In another trial with
similar results”, 52 patients with solid mass lesions were
randomized to FNA with either suction or no suction.
Sensitivity and negative predictive values were higher in
the suction group compared to the non-suction group (P
= 0.05).

Practically speaking, the decision to use suction should
depend on the nature of the targeted lesion. In highly
vascular lesions such as lymph nodes, a non-suction tech-
nique may result in a better quality and less bloody sample,
particularly for the on-site cytopathologist to be able to
render a preliminary diagnosis. On the other hand, ap-
plying suction when aspirating a fibrotic malignant lesion
of the pancreas (Figure 1) or in the setting of chronic
pancreatitis may provide a supetior sample quality™ ",
We recommend applying suction duting the first pass and
then tailoring the use of suction and the amount of based
on feedback from the cytopathologist. It is always recom-
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mended that aspiration should be applied in cystic pan-
creatic lesions to obtain sufficient fluid for cytology and
tumor markers.

Use of stylet and fanning technique

It’s widely assumed that using a stylet while going through
the gut wall during the initial puncture helps prevent
clogging of the needle’s lumen by tissue from the wall,
and potentially reduces the contamination of lesional
tissue with GI wall components. Therefore, it remains
a common practice to re-insert the stylet before every
pass. Data comparing the adequacy of EUS-FNA with
and without stylet remain limited. Wani ez a/* retrospec-
tively compared EUS-FNA specimens obtained using
the stylet to those obtained without using a stylet in
terms of cellularity, contamination, adequacy, amount of
blood and the diagnostic yield. No difference between
the two techniques was found in relation to the variables
studied. The authors’ recommendation was against the
use of stylet. The use of stylet is considered to be labor
intensive and time consuming (particularly with 25-G
needles), which could prolong procedure time.

When puncturing a lesion, endosonographers should
attempt to sample multiple areas within the same lesion
during every pass, a technique referred to as fanning,
During this technique, the needle track is slightly altered
during every from movement by modulating the up and
down dial of the echoendoscope or by using elevator.
Bang ez al™ compared this technique to the standard
one in sampling 54 solid pancreatic masses, and found
fanning to be superior by establishing diagnosis in fewer
numbers of passes, and resulted in higher first pass diag-
nostic rate of (85.7% vs 57.7 %, P = 0.02).

Number of passes

To date, no definite number of passes to achieve the
highest diagnostic yield has been established yet for
various lesions. Nevertheless, increasing the number
of passes has been associated with higher diagnostic
yield””. Most studies have shown that 5-7 passes would
be adequate in solid lesions””. In general, fewer passes
are required when sampling highly vascular lesions such
as lymph nodes compared to solid masses like pancreatic
tumors”*. For example, seven passes have resulted in a
sensitivity and specificity of 83% and 100% respectively
in solid pancreatic masses, while, in the case of lymph
nodes, five passes provided a sensitivity and specificity
of 77% and 100% respectivelypoj. For cystic lesions, it
is recommended that the lesion be completely aspirated
until it collapses #ia a single puncture.

On-site cytopathology evaluation

The availability of rapid on-site cytopathology evalu-
ation can improve the sampling process by reducing
the number of passes needed and the frequency of
inconclusive diagnoses. A feedback from an on-site cy-
topathologist can dictate whether additional passes are
needed to procure a better quality specimenm. To evalu-
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ate the effect of an on-site cytopathology examination
on sample quality and the need to repeat the procedure,
Collins e# a/™ compared cytological outcomes from pan-
creatic mass FINAs done in the presence of an on-site
cytopathologist with those without. The presence of an
immediate on-site cytopathology exam resulted in a sig-
nificant impact on the diagnostic yield; where only 2.9%
of the procedures needed to be repeated compared to
5.8% when an on-site cytopathologist was unavailable.
Additionally, definitive diagnosis in the repeated proce-
dures was achieved more frequently in procedures where
an onsite cytopathology evaluation was present (67% vs
27%). Several other studies supported the presence of
on-site cytopathology evaluation and showed improved
adequacy of samplesmm. In comparison, fewer studies
showed that the presence of an on-site cytopathology
failed to translate into significant improvement to EUS-
FNA outcomes™"".

Method of sample expression
The traditional method of expressing FNA samples is
via air flushing the needle. Recently, this was compared
to the method of reinserting the stylet in a study by Lee
et al™ Samples expressed by the two techniques were
compared in terms of quality, cellularity and bloodiness.
Bloodiness was less in the air-flushed group compared
to the reinserting-the-stylet group (P = 0.02), but quality
of samples and cellularity were similar in both groups.
Similar results were reported by Rastogi ¢ a/™ in a ran-
domized controlled trial as well as by Sahai e# a/””.
Reinserting the stylet remains a common practice de-
spite being time consuming and could potentially be as-
sociated with increased risk of needle stick injury[2’9’38’39].
Based on the results of the above studies, stylet reinser-
tion could be reserved to conditions when the sample
is dry or clotted and cannot be expressed by air flush-
ing[zo’?’}], which is not infrequent with 25-G needles.

Key points: Application of suction during sampling can
increase the cellularity and the diagnostic yield particu-
larly in solid fibrotic lesions. In highly vascular lesions
a non-suction technique can reduce the bloodiness of
the sample. Fanning technique can reduce the number
of passes required to reach a diagnosis. Expression
techniques have minimal impact on the sample’s quality;
however, air flushing seems to be less labor intensive.
Use of stylet during the initial puncture or to express the
sample has not been associated with improved specimen

quality.

Needle size: FNA needles are commercially available in
19, 22 and 25-G sizes. Among all the variables that could
impact the diagnostic outcome of EUS-FNA, needle
size remains probably the most exhaustively evaluated.
The most commonly used needle is the 22-G, although
recently the 25-G needles have gained popularity in
many centers due to their ease of use and recent data
showing diagnostic equivalence compared to 22-G nee-
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dles. In the following section we will discuss in details
the choice of a particular needle size as it relates to the
location of the lesion, type of the specimen and overall
the quality of sample.

Location of the lesion

The location of the lesion can direct the sampling ap-
proach, and in some instances the size of the needle to
be used. Approximately 65% of pancreatic cancers are
found in the head or uncinate processw. Such tumors
are best visualized and sampled through the duodenum,
whereas lesions in the pancreatic body and tail are best
evaluated through the stomach. In the duodenum, an-
gulation of the echoendoscope tip is often required to
maintain apposition with the mass. This position creates
more resistance and makes the use of stiffer, larger 19-G
needles challenging,

Itoi e al" objectively evaluated the resistance of
19-G Tru-cut, traditional 19-G, 22-G and 25-G aspira-
tion needles during insertion and advancement under
variable conditions of the echoendoscope (straight and
angulated endoscope position, endoscope tip angulation,
and while using of the elevator). In this trial, lower resis-
tance was encountered with the 22-G and 25-G needles
under almost every position compared to the conven-
tional 19-G needle and 19-G Tru-cut needle. Addition-
ally, the maneuverability of the scope itself was found to
be reduced when using the 19-G needles.

To minimize resistance during transduodenal sam-
pling, it is recommended to maintain the scope in a short
position whenever possible. While the scope might be
less stable at this position, it facilitates needle advance-
ment out of the scope and penetration of the lesion. To
improve stability of the scope, air suction or an inflated
balloon could help bring the duodenal wall closer to the
probe and further stabilize the tip of the scope during
FNA.

Type of specimen

EUS-FNA remains the standard procedure for sampling
pancreatic masses, in addition to other lesions like subep-
ithelial tumors and enlarged lymph nodes. In most cases,
cytology alone is adequate to reach a diagnosis. However,
BEUS-FNA has certain limitations. First, on-site cytopa-
thology is not available in many centers. Second, certain
conditions such as lymphoma, mesenchymal tumors, and
well-differentiated adenocarcinomas can be difficult to
diagnose by cytology alone™* and a core biopsy (Trucut
biopsy; TCB) with well-preserved tissue architecture may
be essential for the diagnosisl43’45j. Third, the negative
predictive value of EUS-FNA is relatively low, and there-
fore does not exclude malignancy in all negative speci-
mens. In the last decade, a spring-loaded 19-TCB needle
(Quick-core; Cook Medical, Winston-Salem, NC, United
States) has been developed to overcome the limitations
of FNA and procure larger quantities of tissue for his-
tologic analysis'™. Larghi ¢z a/*” evaluated this needle in
23 patients with pancreatic masses. The overall success
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rate was 74% (17/23), however the success rate was sig-
nificantly lower in transduodenal approach compared with
transgastric approach. A larger study by Thomas ez a* in-
cluded 113 patients and showed a diagnostic accuracy of
EUS-TCB of 68%. In this study there was no significant
difference in the diagnostic yield for lesions procured by
cither transduodenal or transgastric approach. Based on
a decade of experience, the use of this device has been
mainly recommended in certain conditions where prior
studies have shown better diagnostic compared to FNA
yield such as lymphomam] and autoimmune pancreati-
tis™. The routine use of such device as an adjunct to
FNA sampling was limited by the difficulty in operating
it due to its stiffness and mechanical failures associated
with its spring-loading mechanism.

To overcome some of the limitations associated with
obtaining TCBs, a new series of fine needle biopsy needles
has been developed (Procore, Cook Endoscopy, Winston
Salem, NC) with reverse bevel technology to improve
tissue acquisition. Iglesias-Garcia ez al™ evaluated the 19
G Procore needle of this series in a study that included
114 lesions. Adequate histological samples were obtained
in 89% of lesions with overall diagnostic accuracy of
over 85%. Transduodenal biopsy was successful in 33
of 35 cases (94%). However, technical difficulties were
encountered when the needle was used transduodenally
and in many cases the needle had to be advanced out of
the scope in the stomach before reaching the duodenum.
A prospective trial is currently underway to compare the
performance and diagnostic yield of this and the older
TCB device (Quick-core).

In another study, Bang ez al™ compared FNA using
standard 22-G aspiration needle 22-G Procore needle
for sampling solid pancreatic masses in 56 patients (Table
1). The trial showed no significant difference between
the two devices in procurement of the core tissue (100%
vs 83.3%, P = 0.26) or the presence of diagnostic histo-
logic specimens (66.7% vs 80%, P = 0.66). No difficulty
in performing transgastric or transduodenal biopsies was
reported in this study using the ProCore needle. In an-
other trial by Larghi ez al™, adequate histological samples
were obtained in 54 out of 61 patients (88.5%) using the
Procore needle.

The ability of standard FNA needles to provide ad-
equate histological samples has been evaluated as well.
In one trial, Rong ez al’" found that histologic adequacy
of the standard 22-G needle was superior to the 25-G
one in sampling pancreatic masses (70.4% »s 61.1%, P =
0.33) and submucosal tumors (74.1% vs 55.6%, P = 0.18).
However, diagnostic accuracy did not differ between the
two needles (80.0% »s 78.9%) when both needles were
used on the same patient.

In evaluating the ability of the 19-G needle to ob-
tain histological specimens, Yasuda ez a/*” reported 98%
accuracy of EUS-FNB using the conventional 19-G
needle in diagnosing patients with unknown lymph-
adenopathy. In patients with lymphoma, the needle
provided sufficient tissue to classify their lymphomas in
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Figure 2 Flexible 19-G needle. A: 2 cm rectal subepithelial lesion was found to originate from the muscularis propria on endoscopic ultrasound guided and is
sampled using a flexible 19-G needle in this figure; B: A core liver biopsy was obtained using a flexible 19-G needle is a patient with elevated transaminases; C: His-
topathological assessment of the core biopsy obtained in the case above confirmed steatohepatitis without significant fibrosis. Adequate histopathology sample was

obtained and stained positively for CD-117, confirming gastrointestinal stromal tumor; H and E stain, x 2.

Table 1 Rate of histologically adequate specimens procured using the 3 common size fine needles in recent literature

Ref. Needle size Number of patients Histological adequacy Location of biopsy
Bang et al® 22-GFNA 28 66.7% Pancreas
22-G FNB 28

Yasuda et al™ 19-G 104 98.0% Lymph nodes
Rong et al™ 22-G 54 70.4% Pancreas

25-G 54 61.1% Pancreas

22-G 27 74.1% Submucosal tumors

25-G 27 55.6% Submucosal tumors
Larghi et al®™ 19-G 120 97.5% Various
Varadarajulu et al'"” 19-G' 38 94.7% Subepithelial masses

Pancreatic (head and uncinate lesions)

'A flexible Nitinol based needle was used in all procedures. FNA: Fine needle aspiration; FNB: Fine needle biopsy.

accordance with the World Health Organization clas-
sifications in 88% of them. In another trial, adequate
histological samples from solid masses were obtained in
97.5% of patients using the 19-G needle®™. However,
this study excluded patients with pancreatic head and
uncinate masses that required transduodenal approach
for sampling.

The stiffness of 19-G needles has been recently
reduced in a new needle made of nitinol (Expect
19-gauge Flex, Boston Scientific, Natick, MA, United
States). Nitinol is an alloy made of Nickel and Tita-
nium, used in the construction of biliary endoprosthe-
sis. The properties of this needle include resistance to
deformation and high elasticity, which facilitate tissue
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sampling when the tip of the echoendoscope is in an
angulated position. Two recent studies evaluated the
clinical performance of this flexible 19-G needle (Figure
2" The first study by Varadarajulu ef al™ included
38 patients in whom 32 had pancreatic head or uncinate
lesions. There were no technical failures reported in this
trial, and histological samples were satisfactory in 94.7%
of patients. In another multi-center trial published in
abstract form, the needle was used in a variety of ap-
plications, with similar high technical success and histo-
logical adequacy rates””.

Key points: Histological specimens are necessary for
the diagnosis and appropriate classification of certain
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Table 2 Quality of samples using different needle sizes as reported by recent studies

Ref. Needle size Number of patients Location of lesion Result
Lee et al™ 22-G and 25-G 12 Pancreas and peripancreatic No difference between the two needles in terms of cellularity (P = 0.84)
Siddiqui et al®™  22-G and 25-G 131 Pancreas No significant difference in diagnostic yield (P = 0.18)

(22-G = 64 patients)
(25-G = 67 patients)

Fabbri et al™” 22-G and 25-G 50 Pancreas No significant difference in diagnostic accuracy 94% vs 86%
Imazu et al™ 22-G and 25-G 43 Pancreas, lymph nodes, Similar overall diagnostic yield
submucosal tumors 22 > 25 in submucosal lesions (80% vs 60%)
25-G > 22-G in pancreatic lesions (91.5% vs 75%)
Camellini et al™ 22-G and 25-G 127 Pancreatic, lymph nodes  No significant difference in sample adequacy overall (77.8% vs 78.1%)
and subepithelial tumors Pancreatic lesions: 25-G > 22-G (87.8% vs 76.7 %)

Subepithelial lesions: 22-G > 25-G (55.5% vs 20%)
Lymph nodes: 22-G > 25-G (100% vs 60%)

Sakamoto et al™  19-G, 22-G 24 Pancreas 19-G and 22-G > 25-G in adequacy of samples for histological diagnosis
and 25-G 25-G had better diagnostic accuracy in pancreatic head and uncinate
lesions
Song et al! 19-G and 22-G 117 Pancreatic and peripan- Sample quality and cellular material: 19-G > 22-G (P = 0.03)

creatic lesions

conditions such as lymphoma, stromal cell tumors and nical failures.
well-differentiated cancers. New generation of fine In a large prospective randomized study, Camellini
needle core biopsy devices of various sizes facilitate et al™ compared 22 with 25-G needles in 127 solid le-
transduodenal sampling and have been associated with sions with salvage crossover for inadequate passes or
high technical success rates and adequate histological upon failure of puncturing the lesion. The number of
sampling; passes made and specimen adequacy was not different
between the 2 needles. More cross overs from 22 to
Quality of sample 25-G needles were observed in uncinate process masses
Sample quality depends on several vatiables, including due to technical failures. This study suggested superiority
experience of the endosonographert, the availability of of the 25-G needle in obtaining samples through trans-
onsite cytopathology review, the method of cytopathol- duodenal approach.
ogy preparation, the location and physical characteristics Fewer studies included 19-G needles for assessment
of the lesion, and size of the needle” ™. Among all these of specimen quality. Sakamoto ez a/'"¥ included 19-G
factors, needle size continues to receive most attention ~ TCB needle in their study that compared it to 25-G and
as an independent factor that could impact the diag- 22-G needles in 24 patients with solid pancreatic masses.

nostic yield of EUS-FNA. Comparing the quality of The 22-G and 19-G TCB needles were supetior to the
samples and diagnostic yield of the different needle sizes 25-G needle (P < 0.05) in providing adequate histologi-

have been the focus of recent studies, most of which cal diagnosis in technically successful cases. However, the
compated 22-G with 25-G needles™ ™ with fewer stud- 25-G needle was superior in overall diagnostic accuracy
ies including 19-G needles™" (Table 2). particularly in lesions in the pancreatic head and unci-

Lee et al™ (12 patients), Siddiqui ez a/ 131 patients) nate process. In another randomized study including 117
and Fabbri ez al” (50 patients) compared the quality of patients with pancreatic and peripancreatic masses”’ the
samples and the diagnostic yield of the 22-G and 25-G traditional 19-G and 22-G needles were compared. Tech-
needles in pancreatic lesions™ " and peri-pancreatic nical failure occurred in 5 out of 60 patients who were
lesions™. The studies by Lee e# al”™ and Fabbri et al” randomized to the 19-G needle, all of which arose when
provided a comparison of the two needles in the same sampling pancreatic head or uncinate process lesions.
lesion. In all three studies, there was no significant dif- Those masses were successfully sampled once crossed
ference in diagnostic yield between the two needles. over to 22-G needles. Excluding those with technical

On the other hand, Imazu ef a/*” found that the failures, the overall diagnostic accuracy was higher in the

quantity of specimens obtained by the 22-G needle was 19-G group (94.5% vs 78.9% P = 0.02). Sample quality
overall higher than the 25-G needle, which resulted in was also superior in 19-G needle group (P = 0.03).

a higher diagnostic yield in patients with submucosal

tumors, where histological sample is essential for diag- Key points: Needle size can influence the quality of
nosis. However, in patents with pancreatic lesions, the samples of EUS-FNA. 22-G and 25-G needles appear
diagnostic yield of the 25-G needle was higher. This to be equivalent in sampling capabilities. 19-G needles

was believed to be the result of the tissue characteristics appear to be capable of providing superior tissue quan-
of solid pancreatic lesions which are typically hard in tity and quality compared to 22 and 25-G needles, but
consistency and a smaller needle may provide an easier carry a higher chance of technical failure when utilized
puncture and lead to better sample quality and less tech- for transduodenal sampling.
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COMPLICATIONS OF EUS-GUIDED

TISSUE ACQUISITION

Complications of EUS-FNA are rare and include bleed-
ing, infection, and acute pancreatitis, which collectively
occurs in about 2%-3% or less of procedures™*. Ad-
ditionally, there have been few case reports of tumor
seeding after FNA although this remains very rare™ ",
Theoretically, the larger the needle size and the higher
the number of passes made, the higher the likelihood
of complications. Nevertheless, a recent meta-analysis'*”
that included 51 studies failed to demonstrate a statistical
difference in rate of adverse events associated with 19-G
needle as compated to 22 and 25-G needles.

To date, few studies have evaluated the specific fac-
tors associated with increased incidence of adverse
events. One study of 316 patients'® found that post-
procedural adverse events are higher when accessing
pancreatic lesions smaller than 20 mm in size. This can
be explained by the fact that smaller lesions can be more
difficult to access, and require longer time of penetra-
tion and higher number of passes, all of which can
increase the risk of damaging the normal surrounding
tissues. The same study showed that certain cancers such
as neuroendocrine tumors are associated with higher in-
cidence of complications after EUS-FNA, probably due
to the highly vascular nature of such lesions. Other vati-
ables such as patients’ age, needle size, lesion location
and number of passes did not have an impact on the
incidence of adverse events. It should be noted that due
to the very low overall rate of EUS-FNA related compli-
cations, a rather large sample size is required to demon-
strate any potential increase in complication rates when
using larger size needles. In addition, certain complica-
tions like bleeding following FNA remain subclinical and
rarely result in hospitalizations or further interventions.
In general, it is always recommended that the diagnosis
be made with smaller needles and minimal number of
passes in order to avoid any unnecessaty risks.

RECENT ADVANCES IN EUS-GUIDED
TISSUE ACQUISITION

The recent technological developments in EUS equip-
ment employ physical concepts of ultrasound in an at-
tempt to improve the diagnostic yield of this procedure
while maintaining its high safety profile. One glaring
example is the use of real-time sono-elastography, which
is a technique that measures tissue elasticity through
calculation of tissue strain'”. Due to the fact that tissue
elasticity is often altered when replaced by cancer, EUS
elastography can detect small tumors and malignant
lymph nodes and this can direct FNA to high yield sites.
This can be particularly useful in the setting of chronic
pancreatitis, which is estimated to be present in up to
20%-35% of patients undergoing FNA for pancreatic
lesions'"*", This also can be of value when EUS-FNA
is negative for malighancy when the suspicion of can-
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. 71-75
cer remains strong[ ’| Other recent advances such as

tridimensional (3D) EUS, contrast-enhanced EUS and
EUS spectrum analysis have minimal or no role in tissue
acquisition but can provide better visualization of pan-
creatic masses. This can positively impact the FNA out-
come due to better differentiation of malignancies from
other inflammatory conditions.

Genetic mutations have been studied as adjunct
markers to aid in the diagnosis of pancreatic cancers.
The most practical example in relation to FNA of pan-
creatic cancer is K-ras mutation, which has been the
focus of several studies to evaluate its impact on the
diagnostic yield of FNA"™, K.ras oncogene is activated
by somatic point substitution and considered as an initial
event in pancreatic carcinogenesis[79], and K-ras muta-
tion can be found in 90% of patients with this disease.
In a recent prospective series including 394 pancreatic
masses, Ogura ez al™ found that combining K-ras muta-
tion analysis with cytopathology increased the sensitivity
of EUS-FNA from 87% to 93% (P < 0.001) and the
accuracy from 89% to 94% (P < 0.001) for the diagnosis
of pancreatic ductal adenocarcinoma. In this study, out
of the 39 patients who were undiagnosed using cytol-
ogy, K-ras was detected in 18 patients (46%). In a recent
meta-analysis” . which included 8 studies with 931 pa-
tients undergoing EUS-FNA of pancreatic masses, the
pooled sensitivity and specificity of EUS-FNA were 80
and 97% respectively; the estimated sensitivity and speci-
ficity of K-ras mutation analysis were 76.8% and 93.3%
respectively, and 88.7% and 92% when cytology and
K-ras mutation analysis were combined. Overall, K-ras
mutation testing applied to cases that were inconclusive
by EUS-FNA reduced the false-negative rate by 55.6%,
with a false-positive rate of 10.7%. In addition to K-ras
oncogene, a number of tumor suppressor genes were
found to be affected by genetic alteration in pancreatic
cancer such as p53, pl6 and DPC4. Those, in addition
to K-ras have been shown to increase the sensitivity of
pancreatic cancer detection to up to 90%-100% in cases
where FNA was inconclusive! ™. Due to the relative
high diagnostic accuracy of standard EUS-FNA as well
as the relatively high cost and limited availability of these
genetic tests, the use of genetic testing of EUS-FNA
samples has been limited to research protocols and in-
conclusive cytopathology specimens.

CONCLUSION

EUS-guided tissue acquisition has evolved to become an
indispensible tool for the diagnostic work up of gastro-
intestinal malignancies and other non-malignant disor-
ders. High sensitivity, specificity and diagnostic accuracy
coupled with low rates of adverse events have made this
procedure more suitable than other invasive ones such as
CT-guided biopsies. The quality of sample acquired by
EUS is influenced by numerous factors, including needle
size and sampling techniques. Recent studies have dem-
onstrated the adequacy of FNA specimens provided by
25-G needle compared to other needles and this should
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be strongly considered in transduodenal sampling.
Larger size needles like 19-G appear to provide better
sample quality overall, but can be associated with techni-
cal failures in the transduodenal approach and potentially
higher rates of complications. New flexible 19-G needles
and newly designed core biopsy devices appear capable
of delivering adequate histopathology samples when this
is needed for the diagnosis.
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