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Abstract

Endoscopic ultrasonography-guided fine-needle aspition (EUS-FNA) has become a safe
and accurate diagnostic tool for lesions arising 'rm organs adjacent to the gastrointestinal
tract, as well as those arising from the gastrointinal wall. To improve diagnostic accuracy,
devices such as needles with side ports have beesveloped, but studies evaluating the
clinical usefulness of such enhancements remain staTo explore the factors potentially
influencing the diagnostic accuracy of endoscopiclwasonography-guided fine—needle as-
piration (EUS—FNA) for solid masses located in anédjacent to the gastrointestinal tract.
Totally 484 consecutive patients who underwent diampstic EUS-FNA for solid lesions in or
adjacent to the gastrointestinal tract from January 2008 to December 2012 were reviewed
retrospectively. The overall diagnostic accuracy wa87.0% (442/508). The diagnostic accu-
racy of combined cytologic/histologic analyses wasgnificantly higher compared with ei-
ther cytologic or histologic analysis alone. Thre@and/or more needle passes (p<0.01 com-
pared with less than 3 needle passes; OR=4.01, 98% 2.27-7.07) and larger lesions of >2
cm in diameter (p<0.01 compared with masses <2 crogds ratio [OR]=3.20, 95% confi-
dence interval [CI]: 1.68-6.09) were associated whithigher diagnostic accuracy. Gauge size
(22- and 25-gauge) and side port (with or withoutpf needle were independent factors for
the overall diagnostic accuracy of EUS-FNAConclusion: Lesions>2 cm, combined cy-
tologic-histologic analysis and 3 or more needle paes, irrespective of the needle gauge or a
side port of needles, were suggested to improve thmgnostic accuracy of EUS-FNA.
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Introduction numbers of patients or focused on only specifi@osgor
diseases [2,3,5]. Many endoscopists are now atiegpt
Since introduced in 1992, endoscopic ultrasonograo further enhance the diagnostic yield of EUS—FKRKX,
phy-guided fine-needle aspiration (EUS-FNA) has beit remains uncertain whether specific needle system
come a safe and accurate diagnostic tool for Issiwis-  should be used with a particular technique selectethe
ing from organs adjacent to the gastrointestinatttr basis of tumor characteristics.
(pancreas, lymph nodes), as well as those arisamg the
gastrointestinal wall. Generally, the diagnosticuaacy In the present study, we prospectively revieweddiselts
of EUS-FNA ranges from 64% to 100%, with a 0% to 3%f EUS-FNA in patents not only with pancreatic doli
incidence of complications[1-5]. To improve diagtios Masses but also with other lesions, such as gatestinal
accuracy, devices such as needles with side paste h subepithelial tumors, abnormal lymph nodes, meidiaist
been developed, but studies evaluating the clinisg- masses, and peripancreatic lesions. Our primasctibg
fulness of such enhancements remain scant. RecentWas to clarify factors that potentially influendeetdiag-
many studies have proposed ways to improve the- diagjostic accuracy of EUS-FNA. In addition, a crossove
nostic accuracy of EUS-FNA, but most involved smalistudy was performed in a subgroup of 150 patieats t
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compare the tissue-sampling adequacy and the diigno 20-cm syringe to the hub of the needle, and suctiag
yield of 22-gauge and 25-gauge needles in the gmne applied as the needle was moved back and forthté&lfou
tients. In another crossover study of 41 patieéZ?ftsgauge to 20 times within the lesion. During all EUS-FNAop
needles with or without a side port were both uked cedures, tissue samples were confirmed macrosdigpica
EUS-FNA to evaluate the impact of side ports ondlhe On-site cytotechnological assessment was not peefdr

agnostic accuracy of EUS-FNA. in any patient. The number of needle passes was-det
mined by macroscopically assessing the samples. The
Materials and Methods aspirated specimens were first pushed out by direded

with a syringe and placed into a plastic tube diligith
normal saline. If the tissue sample was inadequiatea-

The retrospective study included the clinical relsoof croscopic Iinspection, a maximum num_ber of 7. '_‘eed'e
484 consecutive patients who underwent diagnostieas.Ses were addmonally performed. Saline 90’!‘9"“'9
EUS-FNA from January 2008 through December 2012§sp_|rated material was transfe_rred to a Petri d'.mh ex

All procedures were performed by four veteran ptigsis amined macroscopically. Graylsh Wh't.e' worm_—hkast:e
and were supervised by an experienced endoscopi§f’?‘mp.le.S were harvested fo_r histologic examlnthdie
Written informed consent for participation in thstudy remaining saline was centrlfu.ged, and th_e sedimest
was obtained from all patients. Data were colleated smeared on a plate and examined cytologically.

patient demographics, radiographic findings (inoigd ) o )

ultrasonography [US], computed tomography [CT], magDiagnostic interpretation _

netic resonance imaging, and endoscopic retrogthde Each aspirated specimen was considered adequate for
langiopancreatography [ERCP]), EUS-FNA procedurafistological and cytologic examination if it contad a
factors (e.g., tumor characteristics, needle sinmber of ~ coherent tissue specimen and cells from the taegein.
needle passes, needle pass route), pathologicaltstes On the basis of the cytologist's report, the cygodospe-

Patients

and follow-up. cimens were classified as malignancy, suspectedymal
nancy, atypical, or negative for malignancy. A sifica-
EUS technique tion of malignancy or suspected malignancy was idens

During the study, EUS-FNA was performed with theered_ to indicate .malignant _disease. A classificattﬂ
use of a curved-linear echoendoscope (GF-UCT248typical or negative for malignancy was interpreted
-AL5 or GF-UCT260; Olympus Medical Systems, To- bemg_n or mf_lammator_y dlseage. Immunocytochemlcal
kyo, Japan). Patients were placed under conscieus Sa_nd |mmunoh|stochem|cgl stud_les were perform_e@-lf I
dation with intravenous midazolam and pethidineSions had a suspected diagnosis of neuroendocrinert
sometimes in combination with propofol as required!eiomyoma, gastrointestinal stromal tumor (GIST),
Color Doppler imaging was used to exclude interugni Schwannoma, or lymphoma. The final diagnosis was
vascular structures and to select a safe vesselfngte ~Ccomprehensively based on cytologic or histologid{i
for needle passage. Puncture was performed with tHBgS on EUS-FNA (including repeat EUS-FNA), the-his
use of 22-gauge and 25-gauge needles (EzZShotglogic diagnosis derived from pathological exartiows
NA-220H/230H, Olympus Medical Systems), as wellof surgical specimens or other tissue specimersyéh
as 19-gauge, 22-gauge, and 25-gauge needles (FchoBults of cytologic examinations on ERCP and perw#ta
Precore/EchoTip Ultra; Wilson-Cook, Winston-Salem,0us puncture of the lesion (guided by US or CTY tre
NC, USA). The type and size of needle were chosen 5esults_ of foIIow_—up radlolo_glc imaging studles_. Mdover,
the discretion of the endoscopist. Both 22-gauge an@ll lesions considered benign (e.g., focal paniigabe-
25-gauge needles were used in 150 patients to atealu Nign lymphadenopathy) had to have negative findmgs
the effect of needle size on the diagnostic acqufc repeated imaging studies or a clinical course stesi
EUS-FNA in the same patients. In another subgrdup gVith benign disease (or both) after at least 6 imorf
41 patients, 22-gauge needles with a side portels w follow-up.
as those without a side port were used to perform
EUS-FNA in the same patients and thereby assed$atients in whom a final diagnosis could not belest
whether the presence of a side port affected distimo lished were excluded. In our study, diagnostic aamcy
accuracy. In this subgroup, Cook needles (EchoT@g P was defined as concordance between the diagnosis on
core/EchoTip Ultra) were used in 30 patients, andEUS-FNA and the final diagnosis. Technical suceess
Olympus needles (EZShot2 NA-230H/220H) were usedlefined as proper puncture of the target lesiom whe
in11. acquisition of some visible samples or fragmentsif
sue by means of EUS-FNA. If the needle was unable t
During each puncture, the needle was advancedttigto exit from the channel owing to the angulation of #n-
lesion under direct EUS visualization. The styletswe- doscope tip, the procedure was regarded as a tathni
moved, negative air pressure was delivered usib@ ar failure.

502 Biomed Res- India 2014 Volume 25 Issue 4



Gastrointestinal EUS—FNA diagnostic accuracy

Satistical analysis Repeat EUS-FNA procedures were conducted in 22 pa-
Statistical analyses were performed using McNepfar tients (2 times in 20 patients and 3 times in 2epés). No

test, Fisher's exact test, and univariate and raritte
logistic regression analysis. p <0.05 was sta#btsig-
nificance. All statistical analyses were performeging
SPSS 19.0 software (SPSS In., Chicago, IL, USA).

severe complications of EUS-FNA occurred.

Table 1. Patient baseline and procedure characteristics

Baseline and number of lesion

Results Total number (n) 508
Sex (male/female) 1.13:1
A total of 484 patients who underwent 508 EUS-FNAMedian age, years (range) 64 (24-89)
procedures were studied retrospectively. Fifteetiep | ocation of mass (n)
were excluded because the final diagnosis could@ot Pancreas 312
confirmed. Patient demographics and lesion chaiaete sypepithelial tumor 132
tics are summarized in Table 1. The average agéeof Apnormal lymph node 56
484 patients was 64.2 years (range: 24-89), andeéRe Miscellaneous 38
ratio was 1.13:1 (men:women). The mean lesion\sae :
3.78+2.54 cm (range: 0.8-18 cm). The mean number %5252?2?;‘:?;8;;5563 3;2336539

needle passes was 3.2+0.89 (range: 1-7) per prozedy

Table 2. Final diagnosis and diagnostic accuracy of EUS-FNA

Final diagnosis Number of lesions  Accurate diagnasion EUS-FNA P-value
Pancreatic carcinoma 255 228 (89.4%)
Pancreatic neuroendocrine tumor 18 14 (77.8%)
Pancreatic metastatic tumor 6 6 (100.0%)
Focal pancreatitis 20 20 (100.0%)
AIP 12 10 (83.3%)
PEcoma 1 1 (100.0%)
Gallbladder cancer 1 1 (100.0%)
and adenomyomatosis 1 1 (100.0%)
Carcinoma of biliary duct 2 1 (50.0%)
Ampullary carcinoma 3 2 (66.7%)
Adrenal tumor 1 1 (100.0%)
GIST 90 76 (84.4%)
Leiomyoma 25 21 (80.4%)
Schwannoma 5 4 (80.0%)
Ectopic pancreas 4 3 (75.0%)
Glomus tumor 2 1 (50.0%)
Carcinoid 4 3 (75.0%)
Lipoma 1 1 (100.0%)
Hamartoma 1 0 (0.0%)
Lymphoma 10 8 (80.0%)
Malignant lymphadenopathy 40 34 (82.5%)
Benign lymphadenopathy 6 6 (100.0%)
Combined cytologic-histologic analysis 508 44208%)
Cytologic analysis 508 370 (72.3%) <0.001*
Histologic analysis 508 338( 66.5%) <0.001*
Total 508 442(87.0%)

US-FNA, endoscopic ultrasonography-guided fine-feeadpiration; AlP, autoimmune pancreatitis; PEcqgmaoplasm
with perivascular epithelioid cell differentiatioG1ST, gastrointestinal stromal tumor. * McNemyar test.

The final diagnoses are shown in Table 2. The diveraysis (72.3%) or histologic analysis (64.5%) alobetlt
diagnostic accuracy was 87.0% (442/508). The disigmo p<0.001). The lesions consisted of 312 pancreadisses,
accuracy of combined cytologic-histologic analy§8%) 132 subepithelial tumors, 56 mediastinal or abdaiin
was significantly superior to that of either cyimanal- enlarged lymph nodes, and 8 miscellaneous mass# |
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subgroup of patients whom EUS-FNA was performedsubepithelial tumors than for pancreatic tumorsO(p5;
with both 22- and 25-gauge needles, the mean leszgn OR=2.39, 95% CI: 1.23-4.66).

was 3.57£1.56 cm (range: 1.0-12 cm). The lesions co ) .
sisted of 91 pancreatic masses, 36 subepithefbrs, A total of 150 EUS-FNA procedures were carried using

21 abnormal lymph nodes, and 2 miscellaneous tumor80th 22- and 25-gauge needles, and each needleseds

In the subgroup of 41 patients whom EUS-FNA proce_1.0 or 2.0 times. The sequence of the needle vra®maly

dures were performed using 22-gauge needles with arqletermined._ The technical success rate, samplieguady,
without a side port, the mean lesion size was 32L& and cytologic and pathologic results are shown rdaug to

cm (range: 1.2-8 cm). The lesions consisted of gcpe-  Needle gauge in Table 4. In this subgroup analfesiotal
atic masses, 12 subepithelial tumors, and 5 erdargéliagnostic accuracy was 88.7% (133/150). The dveral
lymph nodes. agnostic accuracy of EUS-FNA performed using 2;1gau

needles was similar to that of EUS-FNA performethgis
The results of univariate and multivariate analypes  25-gauge needles (87.3% vs 86%; p=0.734). The sampl
formed to identify factors affecting the diagnosdiccu- adequacy rate with 22-gauge needles was not sigmily
racy of EUS-FNA are shown in Table 3. On multivegia higher than that with 25-gauge needles (76.7% Vv&%0
analysis, both lesion size and the number of ngeaises p=0.238). The technical success rate with 22-gaegelles
were found to affect the diagnostic accuracy of M@\, was similar to that with 25-gauge needles (96.7.086%,
while mass location and needle passage route ware mp=0.06). Overall, sampling adequacy, cytologic eacy)
correlated to the yield of EUS-FNA. The diagnogtiz  and histologic accuracy did not differ significgnifetween
curacy of EUS-FNA was higher for masses 2 to 4 mm ithe two sizes of needles. Moreover, the technicaless rate,
diameter than those <2 cm in diameter (p<0.01; OR33 sampling adequacy, cytologic accuracy, and hisiolagcu-
95% CI: 1.68-6.09). Diagnostic accuracy did nofedif racy were similar with 22- and 25-gauges needl¢only
between lesions 2 to 4 cm in diameter and thosem»#h  for pancreatic solid masses, but also for subdigittemors
diameter (p=0.71; OR=1.15, 95% CI: 0.55-2.43). Biagand miscellaneous tumors. For abnormal lymph nodes,
nostic accuracy was higher with 3 or more needisg@s 25-gauge needles were not significantly superi@2tgauge
than with less than 3 needle passes (p<0.01; OR=4.0in terms of sampling adequacy and histologic acgufiaoth
95% CI. 2.27-7.07). The diagnostic yield was lovi@r  85.7% vs 71.4%; p=0.454).

Table 3. Univariate and multivariate analyses of the effaxftgarious factors on the diagnostic accuracy of=FNA

Variable Number Accuracy Univariate Multivariater OR  95% CI
of lesions P-value P-value

Location Pancreas 312 89.4% 0.17 0.06

Subepithelial tumor 132 82.6% 0.01 2.39 1.23-4.66

Abnormal lymph 56 85.7% 0.67 1.22 0.50-3.01

node

Miscellaneous 8 75.0% 0.32 2.44 0.42-1.40
Size of lesion 2-4 cm 280 90.7% <0.01 <0.01

>4 cm 128 90.6% 0.71 1.15 0.55-2.43

<2cm 100 72.0% <0.01 3.20 1.68-6.09
Number of needle pass >3 364 92.6%  <0.01 <0.01

<3 144 72.9% <0.01 4.01 2.27-7.07
Route of needle passag&ansgastric 291 89.0% 0.293 0.75

transduodenal 189 84.1% 0.46 1.27 0.68-2.37

transesophageal 28 85.7% 0.96 0.97 0.28-3.31

EUS-FNA, endoscopic ultrasonography-guided finedfeeaspiration; OR, odds ratio; Cl, confidence mvia
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Table 4. Diagnostic yield of the 22-gauge and 25-gauge reesgistems

22-gauge 25-gauge P-value
Pancreas (91)
Technical success rate 96.7%(88/91) 100.09%(91/91) 0.246
Sampling adequacy 79.1%(72/91) 69.2%(63/91) 0.127
Cytological accuracy 78.0%(71/91) 80.2%(73/91) 16.7
Histologic accuracy 68.19%(62/91) 62.6%(57/91) 6.43
Overall diagnostic accuracy 87.9%(80/91) 89.0%(B)L/9 0.817
Subepithelial tumor (36)
Technical success rate 97.2%(35/36) 100.0%(36/36) .0001
Sampling adequacy 72.1%(26/36) 63.9%(23/36) 0.614
Cytological accuracy 55.6%(20/36) 61.1%(22/36) 0.81
Histologic accuracy 75.0%(27/36) 66.7%(24/36) 0.605
Overall diagnostic accuracy 80.6%(29/36) 77.8%(28/36) 1.000
Abnormal lymph node (21)
Technical success rate 96.2%(20/21) 100.0%(21/21) .0001
Sampling adequacy 71.4%(15/21) 85.7%(18/21) 0.454
Cytological accuracy 81.0%(17/21) 85.7%(18/21) 0.00
Histologic accuracy 71.4%(15/21) 85.7%(18/21) 0.454
Overall diagnostic accuracy 85.7%(18/21) 95.2%(2D/2 0.606
Miscellaneous (2)
Technical success rate 100.0%(2/2) 100%(2/2) 1.000
Sampling adequacy 100.0%(2/2) 100%(2/2) 1.000
Cytological accuracy 100.0%(2/2) 100%(2/2) 1.000
Histologic accuracy 50.0%.(1/2) 50%(1/2) 1.000
Overall diagnostic accuracy 100.0%(2/2) 100%(2/2) .00Q
Total (150)
Technical success rate 96.7%(145/150) 100.0%(18p/15 0.060
Sampling adequacy 76.7%(115/150) 70.7%(106/150) 380.2
Cytological accuracy 73.3%(110/150) 76.6%(115/150) 0.505
Histologic accuracy 70.0%(105/150) 66.7%(100/150) .536
Overall diagnostic accuracy 86.0%(129/150) 87.3%(1:0) 0.734
Total diagnostic accuracy 88.7%(133/150)
Table 5. Comparison of EUS-FNA with side port versus withsidé port
side port(+) side port(-) P-value

22-gauge Cook needle
Procore/EchoTip (n=30)
Sampling adequacy
Cytological accuracy
Histologic accuracy

Overall diagnostic accuracy
22-gauge Olympus needle

E2 shot 2 NA-230H/220H(n=11)

Sampling adequacy
Cytological accuracy
Histologic accuracy

Overall diagnostic accuracy
Total (n=41)

Sampling adequacy
Cytological accuracy
Histologic accuracy

Overall diagnostic accuracy
Total diagnostic accuracy

76.7%(23/30)

83.3%(25/30)

66.7%(20/30)
90.0%(27/30)

81.89%6(9/11)

81.8%(9/11)

72.7%(8/11)
81.89%6(9/11)

78.0%(32/41)
82.9%(34/41)
68.3%(28/41)
87.8%(36/41)
87.89%(36/41)

70.0%(21/30) 0.771
73.3%(22/30)  3@.5

73.39%(22/30) 0.77
86.7%(@p/3 1.000

72.7%(8/11) 1.000
72.7%(8/11) 1.000
63.6%(7/11) 1.000

72.7%(8/11) 1.000

70.7%(29/41) 0.448

73.29%(30/41)  ©6.28

70.7%(29/41) 0.810
82.9%(BW/4  0.532
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The results of comparing EUS-FNA procedures persome subepithelial tumors are very mobile and hard,
formed using 22-gauge needles with and withoutda si making it difficult to obtain adequate tissue speams.

port in the same 41 patients are shown in Tabl€hg.
overall diagnostic accuracy was 87.8% (36/41). Need
with a side port had slightly but not significanttygher

Moreover, the diagnosis of pancreatic tumors depend
mainly on the cytologic examination, which has lgh
positive results for the pancreas, while the diagof

sampling adequacy (78% vs 70.7%; p=0.448) and cysubepithelial tumors depends primarily on pathaogi

tologic accuracy (82.9% vs 73.2%; p=0.286) thardiese
without a side port. The overall diagnostic accyrand

histologic accuracy were similar for the 2 typesieédles
(Table 5). Overall, sampling adequacy, cytologicuaacy,
histologic accuracy, and overall diagnostic accyrdicl

not differ significantly between needles with arbde
without a side port. Similar results were obtaif@dooth

Cook needles and Olympus needles (Table 5).

Discussion

In the present study, the results of 508 EUS-FNécer
dures in patients with upper gastrointestinal sithelial
tumors and perigastrointestinal solid lesions wana-
lyzed retrospectively. The final diagnostic accyrae@s

examination, which has relatively low positive résu

In the present study, multivariate analysis shotted the
number of needle passes was independently relateu t
diagnostic accuracy of EUS-FNA. Nonetheless, tiecef

of the number of needle passes on the diagnosticacy

of EUS-FNA remains controversial. Nguyen et al.[13]
recommended that 6 needle passes should be rqutinel
performed when EUS-FNA of pancreatic masses is done
without a cytopathologist in attendance. In presistudy
[14], a median number of 3.4 passes was neceszaaj f
indications; for lymph nodes, no further increaseield
was obtained beyond 5 passes, whereas the cortisgon
cutoff value for the pancreas was 7 passes. Inrasmt
Turner et al.[15] argued that only a small numbfenee-

dle passes were required to obtain a relativeli kligg-

87.0% consistent with the results of previous studies,qgtic yield for pancreatic neoplasms, even without

[2-6]. Many variables have been associated witltess:
ful and high-yield EUS-FNA. Factors potentially exff-
ing the diagnostic accuracy of EUS-FNA include éme
doscopist’s skill [7], lesion size, the number dafedle
passes, the needle system used (including thetseftdéc

on-site cytopathologic evaluation. Study reportedas-
sociation between a higher yield and an increasecber
of needle passes for pancreatic masses or gastraps
thelial tumors[16]. In the present study, the meamber
of needle passes was 3.2+0.89 (range: 1-7) peeguoe,

needle size and the presence or absence of asite p and 3 or more needle passes had a higher diagryastic
whether EUS-FNA is repeated, the use of rapid tn-si than less than 3 passes (92.6% vs 72.9%, p<0.Gt). B
evaluation (ROSE)[8], and the use of combined cyrayuse we did not have access to rapid on-sitesamees
tologic-histologic - analysis[9]. The present study & sampling was completed when the endoscopist deemed

tempted to clarify the effects of these factorsdaagnos-
tic accuracy. We found that the diagnostic accuraty

that adequate tissue had been obtained macrostyppica
For difficult-to-sample lesions located in or adjat to

EUS-FNA increased significantly when both cytologicthe distal duodenum or small/hard lesions, more tha

analysis and histologic analysis (87.0%) were peréal,
as compared with either cytologic analysis (72.386)
histologic analysis (66.5%) alone (both p<0.001)si
previous studies have focused only on cytologidyeis
[1,10,11] and distinguishing between malignant &ed
nign lesions. Moreover, the results of cytologi@lgais

needle passes were needed to obtain sufficientlean#p
higher number of needle passes was not associated w
any complication in our study. We consequently neco
mend that 3 or more needle passes are performed-to
sure the diagnostic accuracy of EUS-FNA in the atse
of on-site cytotechnological evaluation.

of EUS-FNA samples might be negatively affected by

factors such as a limited yield, especially whemdim is
to obtain a specific histologic diagnosis. Histatogs-
sessment may be required for better charactenzatfo

Multivariate analysis of the results suggested thatdi-
agnostic accuracy of EUS-FNA is also affected pjole
size. Studies have examined the effects of lesima @n

rare tumors, such as pancreatic neuroendocrinerimoine diagnostic accuracy of EUS-FNA. Ali et al.[Ir&
lymphoma, metastatic tumors, and autoimmune pamsorted that the diagnostic accuracy of EUS-FNASlid

creatitis. Cytologic analysis and histologic anelyare

pancreatic lesions strongly correlates with tumize.s

complementary diagnostic tools, and we recommead thagarwal et al.[18] similarly showed that the diagtio

specimens of solid lesions obtained by EUS-FNA ujale
combined cytologic-histologic analysis.

On multivariate analysis, mass location and thedieee
passage route were unrelated to the diagnostid yiél
EUS-FNA. However, the diagnostic yield of gastrest
tinal subepithelial tumors was lower than that ahgre-
atic tumors (82.6 vs 89.4%, P<0.05), which is sufgmb
by the results of Sakamoto et al.[12] We specullas

Biomed Res- India Volume 2014 25 Issue 4

accuracy of EUS-FNA was lower for lesions less tBan
cm in diameter than for lesions more than 2 cmaitiepits
with a suspected diagnosis of pancreatic cancecoin
trast, Uehara et al.[18¢ported that diagnostic accuracies
were equally good for small lesions <1 cm in dianet
Eric et al. [1] suggested that the target-lesiae slid not
affect the adequacy of the tissue specimen obtalyed
EUS-FNA. The results of all of these previous stadi
were derived from smaller study groups than oudystln
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our series, we classified lesion size into threegmies:
<2 cm, 2-4 cm, and >4 cm. Our experience indicétat
a lesion diameter of <2 cm can cause difficultydrget-
ing lesions and acquiring adequate samples
back-and-forth movement of the needle. Sahai 204l

eral previous studies have compared diagnostiadyiel
between 22- and 25-gauge needles; however, most of
these studies [21,23,25] focused on pancreatiorissi

oand EUS-FNA procedures were not performed with both

22- and 25-gauge needles in the same patients, Ppaus

also showed that the diagnostic accuracy of EUS-FNAent-related factors may have affected the resafts

was lower when pancreatic lesions measured <2 eem e
when adequate samples were obtained. In our stiely,
diagnostic yield for lesions 2 to 4 cm in diameteas
similar to that of lesions >4 cm in diameter (90.8%
90.3%, p=0.71), but the diagnostic accuracy wasifsig
cantly lower for lesions <2 cm in diameter than leoger
lesions (p<0.01), as has been suggested in preveus
ports [3,18].

Needle size is an important determinant of the rihagc
accuracy of EUS-FNA. At present, FNA needles ar
available in three gauges: 25, 22, and 19. To arhére

diagnostic accuracy of EUS-FNA, 19-gauge needleks an

Trucut biopsy needles have been developed. Suaheasee
are generally used when adequate tissue cannot-be
quired with 22-gauge needles or when large tissue- s
ples are required for definitive histologic diagispsuch
as in autoimmune pancreatitis, GIST, and malighant
phoma. However, it is usually difficult to punctuesions
situated at the head of the pancreas, particulbeyunci-
nate process, with 19-gauge or Trucut needlesdditian,
large gauge needles have a potentially greater afsk
causing complications, particularly perforationppeeati-
tis, and bleeding[21]. A general consensus has be

19-gauge or Trucut needles [10,21,22,23], and 2@yga

EUS-FNA despite no statistically significant diéeices
in baseline clinical characteristics. To eliminapa-
tient-dependent variability in our study, a paicetnpara-
tive analysis was conducted using both 22- anddfg
needles in the same 150 patients. The order ofieersd
age was randomized to minimize order-related effect
Our results showed that overall diagnostic accursay
similar for 22- and 25-gauge needles, consistetit thie
findings of previous reports [6,22,25]. In our stud
technical failures occurred when the operator gitethto

epuncture solid lesions from the distal duodenurmh veit

22-gauge needle. This finding suggests that a Raa
needle may be easier to use, even if the tip oftlope is
gully angulated.

The sampling adequacy rate was slightly higher with
22-gauge needles than with 25-gauge needles (78s7%
70.7%), suggesting that a thicker needle may aequir
more tissue and provide a more accurate histoldigig-
nosis; however, the difference was not statisticalg-
nificant (p=0.238). On the other hand, it was easie
puncture hard and difficult lesions with a 25-gangedle.
Overall, sampling adequacy, cytologic accuracy, hisd

Wlogi did not differ significantly betere th
reached regarding the advantages and disadvantdges Ogic actiracy CiC not fier significantly befere he

use of a 22-gauge needle and a 25-gauge needle- Mor
over, the sampling adequacy, cytologic accuracy, las-

needles are now most widely used worldwide. Pmblemtologic accuracy were similar for 22- and 25-gange-

in cytologic interpretation of EUS-FNA aspirate spe
mens arise when the material acquired is contaetniay
blood or cellular debris[21]. A 22-gauge needleasne-
times unable to penetrate calcified or hard mad3ies-
nostic accuracy has been attempted to be improyéldeb

dles not only for pancreatic solid masses but dso
subepithelial tumors, consistent with the findig$ong

et af. However, for abnormal lymph nodes, a 25-gauge
needle provided slightly better sampling adequacg a
higher histologic yield than a 22-gauge needle h(bot

development of smaller diameter 25-gauge needlegg 794 s 71.49%), but the differences were notsttesilly

Theoretically, a smaller needle might be less trion
and more easily penetrate not only small, mobigoles
but also calcified or hard masses. This notion s#%
ported by results of Degirmenci et al. [24]. A poas
study has reported that a 25-gauge needle cany ea
puncture lesions located at the head of the pascpea-
ticularly those at the uncinate process, whichcanesid-
ered difficult to puncture, as well as small subiegial
tumors[22]. This finding is supported by the reswif our
study.

Five technical failures occurred with 22-gauge teed

significant (both p>0.05). Our findings suggest ttelci-
fied or hard lymph nodes might be easier to peteetra
with a thinner needle than a thicker needle. Imeizal.
[26] also reported the superior performance of 26gg
eedles for EUS-FNA of lymph nodes. However, for en
larged lymph nodes, our results did not reveal sigy
nificant difference in overall diagnostic accuramy cy-
tologic accuracy between 22- and 25-gauge neetiles.
our series, the small number of abnormal lymph sode
studied did not allow definite conclusions to bewen.
Further studies are needed to clarify the ratiofaiehe

when the scope was completely angulated in theldistoptimal use of EUS-FNA needles according to lesion
duodenum, but none occurred with 25-gauge needlgharacteristics.

(96.7% vs 100%, borderline significance, p=0.0ehe T
higher technical success rate of EUS-FNA performita
a 25-gauge needle is attributed to its flexibitiye to its
thinner caliber as compared with a 22-gauge ne&adie-

Biomed Res- India 2014 Volume 25 Issue 4

To increase tissue sampling and decrease the eequir
number of passes during EUS-FNA, needles incorporat
ing a side port have been developed. Kaffes €7le-
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ported that needles with a side port were safeadfed- 3.
tive when used for EUS FNA in standard indications,
without any complications or device failures inithse-
ries. Needles with a side port had a high diago@sttu-
racy, often at first pass. Nevertheless, theiryshall clear
limitations. The sample size was too small, anddle=e
with a side port were not compared with conventiona
needles. In our study, 41 EUS-FNA procedures were p
formed using 22-gauge needles both with and witleout
side port. Needles with a side port provided sligbut
not significantly higher sampling adequacy (78% vs
70.7%; p=0.448) and cytologic accuracy (82.9% vs
73.2%; p=0.286) than needles without a side etpite ¢
the same size needle, the side-port appears teaser
tissue acquisition as compared with conventionabies.

The exact mechanism for this increase is uncleae O
explanation is that suction engages twice as matiblar
material because there are twice as many holetdn t
needle tip[27]. The overall diagnostic accuracy &t 7.
tologic accuracy were similar for needles with dhdse
without a side port. Our results suggest that msadith a
side port may be superior to conventional needlgs w
respect to sampling adequacy and cytologic analyrsis
deed, to the best of our knowledge, the presedystithe 8.
only paired trial to compare needles with a sidg path
conventional needles. Randomized, multicenter otatt
trials of larger number of patients in are needecbinfirm

our conclusions.

5.

Conclusion

The diagnostic accuracy of EUS-FNA was significantl
higher for lesions>2 cm in diameter than for smaller le-
sions. Combined cytologic-histologic analysis anar3 1
more needle passes were suggested to improve dge di
nostic accuracy of EUS-FNA in the absence of om-sit
cytopathological assessment. The 22- and 25-gaege n
dles were independent factors for the overall diago
accuracy of both pancreatic solid lesions and sthedjal

tumors. In addition, 25-gauge needles were sugdeste 11.

provide the identical diagnostic accuracy to 22eggau
needles for EUS-FNA of lymph nodes and lesionsnith a
adjacent to the distal duodenum. The diagnostild yoé
EUS-FNA performed with needles with a side port is
currently equivalent to that performed with needigih-

out a side port. 12.
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