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Abstract

Background: Tissue sampling using endoscopic ultrasound-
guided fine-needle aspiration is the gold standard for diag-
nosing malignant pancreatic tumors; however, its sensitivity
and specificity are highly variable. Thus, fine-needle biopsy
using cutting needles has been developed to overcome cur-
rent limitations and improve diagnostic yield. Our study
compared two fine-needle biopsy needles for tissue sam-
pling for pancreatic solid lesions. Materials and Methods:
Samples obtained from patients with pancreatic solid le-
sions using the 22-gauge fine-needle biopsy needles (Fran-
seen needle or reverse bevel needle) were retrospectively
analyzed. The primary outcomes were diagnostic yield and
sample adequacy. The secondary outcome was diagnostic
performance. The analysis was performed using 2 x 2 tables
to calculate sensitivity, specificity, positive predictive value,

negative predictive value, and diagnostic accuracy for each
needle type. Proportions were compared using the Z test.
For quantitative variables, a comparative analysis was per-
formed using Student’s t test. Qualitative and unpaired out-
come variables were described using Fisher’s exact test. Re-
sults: Sixty-three patients with pancreatic lesions were in-
cluded in the analysis. The fine-needle biopsy Franseen and
reverse bevel groups included 33 and 30 patients, respec-
tively. An adequate sample was obtained in 97% of patients
in the Franseen needle group versus 80% in the reverse bev-
el needle group; the diagnostic yields in these groups were
93.9 and 66.7%, respectively. Neither differences between
needle passes nor complications were noted. The sensitivity
and specificity were 93.5 and 100%, respectively, in the fine-
needle biopsy Franseen group, versus 71 and 100%, respec-
tively, in the reverse bevel needle group. Conclusions: The
Franseen needle was more effective for sampling pancreatic
tumors than the reverse bevel needle.
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Biopsia por agulha fina com 22-gauge: estudo
comparativo em lesoes sdlidas pancreaticas

Palavras Chave
Biopsia - agulha-fina - Neoplasia pancreatica -
Ecoendoscopia

Resumo

Introducdo: A aquisicao de tecido através de puncdo com
agulha fina guiada por ecoendoscopia é o padrao para o
diagnostico de neoplasias pancreaticas malignas; contu-
do, a sua sensibilidade e especificidade é altamente
variavel. A biopsia por agulha fina (FNB) usando agulhas
cortantes foi desenvolvida para ultrapassar as limitacoes
atuais. Este estudo comparou duas agulhas de FNB na
aquisicao de tecido de lesdes pancredticas solidas. Méto-
dos: Amostras obtidas de doentes com lesées pancreati-
cas solidas utilizando agulha de FND de 22 gauge (Fran-
seen ou reverse bevel) foram avaliadas retrospetiva-
mente. Os outcomes primarias foram a rentabilidade
diagnéstica e a adequabilidade das amostras. O outcome
secundario foi a performance diagndstica. A analise es-
tatistica foi realizada através de tabelas de contingéncia 2
X 2 para calculo da sensibilidade, especificidade, valor
preditivo positivo e negativo e acuidade para cada tipo de
agulha. As proporcées foram calculadas utilizando o tes-
te-Z. Para varidveis quantitativas foi realizada analise
comparativa com teste t-Student. Varidveis qualitativas e
nao pareadas foram comparadas com teste exato de Fish-
er. Resultados: Foram incluidos 63 doentes com lesdes
pancredticas (33 no grupo FNB Franseen e 30 no grupo
reverse bevel). Foram obtidas amostras adequadas em
97% do grupo Franseen vs 80% no grupo reverse bevel,
sendo a rentabilidade diagndstica de 93.9 e 66.7%, respe-
tivamente. Nao houve diferencas no nimero de passa-
gens nem nas complicagdes. A sensibilidade e especifici-
dade foram, respetivamente, de 93.5 e 100% no grupo
Franseen versus 71 e 100% no grupo reverse bevel. Con-
clusées: A agulha Franseen foi mais efetiva na aquisicao
de amostras de lesdes pancredticas do que a agulha re-

verse bevel. © 2022 Sociedade Portuguesa de Gastrenterologia.
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Introduction

Ultrasound-guided fine-needle aspiration (EUS-
FNA) is considered the diagnostic standard for malig-
nant pancreatic tumors; however, its sensitivity and
specificity are widely variable, ranging from 73 to 96.5%
and from 71.4 to 100%, respectively [1]. Several factors
can affect the outcome of EUS-FNA such as the needle
caliber and design, application of suction, use of stylet,
onsite cytopathological evaluation of specimens, number
of passes, location and size of the tumor, and experience
of the endosonographer. The main disadvantage of FNA
is that the sampled tissue does not necessarily retain the
cellular architecture of the stroma, which is critical for
establishing the diagnosis. Recent developments in nee-
dle design have permitted the acquisition of core biopsies
to overcome the limitations of FNA and preserve the cel-
lular architecture, thereby improving diagnostic perfor-
mance [2]. This new tissue acquisition technique is de-
nominated fine-needle biopsy (FNB). Two recently in-
troduced FNB needles include the reverse bevel needle
Echotip ProCore® (Cook Medical Inc., Limerick, Ire-
land) and Franseen tip needle Acquire® (Boston Scien-
tific Co., Natick, MA, USA). FNB needles have special
relevance in oncology, as this technique of tissue acquisi-
tion allows molecular tumor profiling for targeted ther-
apy and more frequent immunohistochemical staining
than FNA needles [3, 4].

Randomized clinical controlled trials have revealed
that the reverse bevel needle has a threefold better abil-
ity to obtain histological core samples and a higher di-
agnostic yield than the standard FNA needle (92 vs. 30%,
p =0.006, 20 vs. 75%, p = 0.010, respectively) [5, 6]. Al-
though a systematic review and meta-analysis identified
no difference in diagnostic accuracy between these two
needles, the reverse bevel needle required fewer passes
[7]. Moreover, the Franseen needle was linked to a diag-
nostic accuracy rate of 96%, versus 88% for the FNA
standard needle, as well as a higher mean histology cell
block score with fewer needle passes (2.88 vs. 3.82; p <
0.001) [8]. More recently, a randomized clinical trial
compared a 22-gauge Franseen needle and 20-gauge re-
verse bevel needle, revealing higher diagnostic accuracy
for the Franseen needle (87 vs. 67%; p = 0.02) [9]. How-
ever, the difficulty in using a higher-gauge needle may
affect tissue sampling in certain endoscopic positions.
Thus, the main objective of our study was to compare
the diagnostic yield of two different FNB needles with
the same caliber in the EUS-guided sampling of pancre-
atic solid lesions.
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Materials and Methods

This was a retrospective observational study in which we com-
pared a cohort of patients with pancreatic solid lesions who under-
went sampling using a 22-gauge FNB reverse bevel needle and a
22-gauge FNB Franseen needle between September 2016 and
March 2020 at Instituto Nacional de Cancerologia in Mexico City,
Mexico. This study was approved by the Instituto Nacional de
Cancerologia Investigation Committee with the approval No.
2020/0115. Men and women >18 years old were eligible for enroll-
ment. We excluded patients who met any of the following criteria:
presence of cystic lesions, pregnancy, international normalized ra-
tio >1.5, partial thromboplastin time >42 s, platelet count <50,000,
surgically altered anatomy, anticoagulant treatment, hemodynam-
ic instability, and less than 6 months of follow-up.

Patients were divided into two groups according to the FNB
needle used for sampling. Clinical and demographics variables
such as age, sex, tumor size and localization, number of needle
passes, biopsy route, complications, tissue adequacy, and diagnos-
tic yield were analyzed.

The quality of the tissue sample and diagnostic yield were re-
ported by pathologists dedicated to pancreatobiliary pathology.
Sample adequacy was defined as the presence of sufficient tissue to
allow complete histological evaluation.

Tissue samples submitted for cytopathological analysis were
interpreted using the criteria established by the Papanicolaou So-
ciety System for pancreatobiliary cytopathology classification as
follows: category I (nondiagnostic), category II (negative for ma-
lignancy), category III (atypical), category IV (benign neoplastic,
other neoplastic), category V (suspicious for malignancy), and cat-
egory VI (positive for malignancy) [10]. Tissue samples submitted
for histopathological analysis were interpreted by surgical pathol-
ogists. Pathologists were blinded to the type of needle used.

EUS Tissue Sampling Technique

All procedures were performed under intravenous sedation us-
ing a combination of propofol and fentanyl. An Olympus Linear
Echo-endoscope (Olympus GF-UCT180, Tokyo, Japan) was used
with an EU-2 Premier and EU-2 Premier-Plus processor. All pro-
cedures were performed by two expert endosonographers who had
performed >1,000 studies.

Once the lesion was identified under ultrasonographic examina-
tion, it was punctured using an FNB needle with stylet. After punc-
ture, the stylet was removed, and 5 mL of suction was applied. Sam-
pling was performed using the fanning technique, and each pass con-
sisted of 10-15 back-and-forth movements. Once the pass was
completed, the needle was removed for tissue preparation. Consider-
ing previous studies that found no benefit in diagnostic yield after
taking more than two passes, a goal of two passes was considered the
standard, and additional passes were performed at the discretion of
the endoscopist after visual inspection of the obtained tissue.

Tissue Processing

Once the needle was removed, a smear was extended on glass
slides, dried in air, and then preserved using Hemacolor® stain
(Merck KGaA, Darmstadt, Germany). A second smear was then
extended on a glass slide, immediately immersed in 96% ethyl al-
cohol, fixed for at least 10 min, and dyed with the Pap smear tech-
nique using the integrated Tissue-Tek Prisma® platform (Sakura
Finetek USA Inc., Torrance, CA, USA).

Comparison of Two Types of 22-Gauge
FNB Needles for Pancreatic Tumors

The additional tissue was placed in a 96% ethanol-based solu-
tion with polyethylene glycol and rifampicin (Carbowax®) for at
least 30 min, centrifuged, decanted, and placed in a centrifugal
plastic tube to be fixed with 10% formalin to create cell blocks. Cell
blocks were then placed on rice paper inside inclusion capsules and
processed to generate paraffin blocks. The needle was routinely ir-
rigated with Carbowax® to place any residual tissue in the solution.
There was no pathologist or cytotechnologist present in the endo-
scopic room during the procedure.

The samples sent for histological analysis were placed in 10%
formalin and then processed for paraffin inclusion. Subsequently,
sections were generated and dyed with hematoxylin and eosin for
histopathological analysis.

Statistical Analysis

SPSS software for Windows v.25 (IBM Corp., Armonk, NY,
USA) was used for analysis. A sample size was calculated for a two-
queue hypothesis with a type I error rate set to 0.05, study power
of 90%, and f-magnitude of 20%. The required sample calculated
for each group was 95 patients. The analysis was performed using
2 x 2 tables to calculate sensitivity, specificity, positive predictive
value, negative predictive value, and diagnostic accuracy for each
needle type. Proportions were compared using a Z test. For quan-
titative variables, a descriptive analysis was performed using Stu-
dent’s ¢ test. Qualitative and unpaired outcome variables were de-
scribed using Fisher’s exact test. p < 0.05 denoted statistical sig-
nificance. We performed a multiple logistic regression model to
determine the probability of reaching diagnosis according to the
type of needle used. We adjusted our model by age, size of the tu-
mor, and biopsy route. We did not include site of tumor in the
analysis, as we found it to be colinear with biopsy route.

For statistical analysis and the construction of 2 x 2 tables, bi-
opsies under categories I-IV were considered negative for malig-
nancy. Biopsies under categories V and VI were considered posi-
tive. Biopsies considered positive for malignancy in patients who
had a favorable evolution after 6 months were considered false
positives. Biopsies negative for malignancy in patients who expe-
rienced progression of neoplastic disease within 6 months were
considered false negatives, as were those in patients diagnosed with
malignancy using other sampling methods such as surgery or im-
age-guided biopsy or by repeating a EUS-guided FNA/FNB.

Results

In total, 63 patients with solid pancreatic lesions were
identified. The Franseen needle group included 33 pa-
tients (mean age, 61.36 + 14.12 years), including 19 fe-
males (57.6%). The most common tumor location in this
group was the head of the pancreas (66.7%), and the mean
tumor size was 39.45 + 23.58 mm. The reverse bevel nee-
dle group included 30 patients (mean age, 63.37 + 12.35
years), 19 of whom were female (63.3%). The most com-
mon tumor location in this group was the head of the
pancreas (70%), and the mean tumor size was 37.13 £ 14.1
mm.
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Table 1. Baseline characteristics .
Characteristics

FNB Franseen
(n=33),n (%)

FNB reverse bevel p
(n=30), n (%)

Age 61.36+14.12 63.37+£12.35 0.553
Gender
Male 14 (56) 11 (44) 0.797
Female 19 (50) 19 (50)
Localization
Head 22 (66.7) 21(70) 0.689
Uncinate process 3(9.1) 2(6.7)
Neck 2(6.1) 4(13.3)
Body 5(15.2) 3(10)
Tail 1(3) 0(0)
Size, mm 39.45+23.58 37.13+£14.1 0.641
Ultrasonographic appearance
Homogeneous 28 (84.9) 28(93.3) 0.466
Heterogeneous 5(15.1) 2(6.7)

FNB, fine-needle biopsy.

Table 2. Main results
Characteristics

FNB Franseen
(n=33),n (%)

FNB reverse bevel p
(n=30), n (%)

Technical success
Adequate sample
Yes
No
Diagnostic yield
Number of passes

Number of procedures for diagnosis

Biopsy route
Transgastric
Transduodenal

Complication

33 (100) 30 (100)

32(97) 24 (80) 0.047
1(3) 6 (20)

31(93.9) 20 (66.7) 0.009
2.06+0.34 2.20+0.48 0.199
1.06+0.242 1.33+0.479 0.008
25(75.7) 23 (76.6) 0.933
8(24.3) 7(23.4) 0.933
0 0

FNB, fine-needle biopsy.

There were no significant differences in age, gender,
tumor location and size, and ultrasonographic features
between groups. Baseline characteristics are presented in
Table 1.

The technical success rate was 100% in both groups.
The rate of sample adequacy was 97% in the Franseen
needle group, compared with 80% in the reverse bevel
needle group (p =0.047). The diagnostic yield in the Fran-
seen needle group was 93.9%, versus 66.7% in the reverse
bevel needle group (p = 0.009). The mean numbers of
passes were 2.06 + 0.34 in the FNB Franseen needle group
and 2.20 + 0.48 in the reverse bevel needle group. No
complications were recorded in either group. The main
results are presented in Table 2.
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In the Franseen needle group, 29 of 33 biopsies were
true positives for malignancy, whereas the remaining 4
patients consisted of 2 true negatives and 2 false negatives,
resulting in a sensitivity and a specificity of 93.5 (95%
confidence interval [CI] = 78.58-99.21) and 100% (95%
CI=15.81-100), respectively. The Franseen needle group
had a positive predictive value of 100% and a negative
predictive value of 50% (95% CI = 20.74% to 79.26%.

In the reverse bevel needle group, 20 of 30 biopsies
were true positives for malignancy, whereas the remain-
ing biopsies included eight false negatives and two true
negatives, resulting in a sensitivity and a specificity of 71
(95% CI =51.33-86.78) and 100% (95% CI = 15.81-100),
respectively. The reverse bevel group had a positive pre-

Jaurrieta-Rico et al.
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Table 3. Sensitivity, specificity, positive
and negative predictive values, and

FNB Franseen, % FNB reverse bevel, %

diagnostic accuracy for each needle group
Sensitivity
Specificity
PPV
NPV
Diagnostic accuracy

93.5 714
100 100
100 100
50 20

93.9 733

PPV, positive predictive value; NPV, negative predictive value; FNB, fine-needle biopsy.

Table 4. Histological diagnosis
Diagnosis

FNB Franseen
(n=33),n (%)

FNB reverse bevel p
(n=30), n (%)

Adenocarcinoma

Neuroendocrine tumor

Lymphoma

Biliary intraepithelial neoplasia
Mucinous cystadenocarcinoma

Fibrosis

27 (81.8) 25(83.3) 0.876
3(9.0) 3(10) 0.893
1(3.0) 1(3.3) 0.946
1(3.0) 0 0.342
1(3.0) 0 0.342
0 1(3.3) 0.296

FNB, fine-needle biopsy.

Table 5. Adjusted multiple logistic regression

Variable OR 95% Cl p

Type of needle? 0.753 0.625-0.901 0.004
AgeP 1.007 0.998-1.016 0.155
Tumor sizeP 1.000 0.994-1.003 0.931
Biopsy route© 0.984 0.777-1.247 0.896

OR, odds ratio; Cl, confidence interval. 2 Procore reference.
b Continuous. € Transduodenal reference.

dictive value of 100% and a negative predictive value of
20% (95% CI = 12.22-30.99%). The results of sensitivity,
specificity, positive and negative predictive values, and
diagnostic accuracy for each needle group are presented
in Table 3.

In the Franseen needle group, 2 patients repeated
EUS-guided biopsy, and the second biopsy was positive
for malignancy in both cases. Percutaneous tomography-
guided biopsy was requested for 1 patient in the Franseen
needle group diagnosed with lymphoma to obtain addi-
tional tissue for immunohistochemistry staining.

In the reverse bevel needle group, of the 10 patients
with nondiagnostic EUS samples, 5 repeated EUS-guided
biopsy to establish the diagnosis. Two patients required a

Comparison of Two Types of 22-Gauge
FNB Needles for Pancreatic Tumors

second sampling technique, and they were diagnosed via
CT-guided biopsy. Two patients were proposed for best
supportive care after a nondiagnostic result, but with ev-
idence of progressive neoplastic disease, and they died
within 6 months of follow-up. One patient was diagnosed
by surgery.

The most common pathological diagnosis was adeno-
carcinoma in 82.5% of patients, followed by neuroendo-
crine tumor in 9.5% of patients. Diagnostic data are sum-
marized in Table 4.

In multiple regression analysis, using the reverse bevel
needle, compared to the Franseen needle, resulted in a
lower risk of reaching diagnosis, accounting for the other
factors. With the reverse bevel needle, we found 0.75
times the risk of reaching diagnosis, compared to the
Franseen needle. Furthermore, age, tumor size, and bi-
opsy route did not show significance when assessing their
odds for reaching diagnosis. The results of regression
analysis are presented in Table 5.

Discussion/Conclusion

This comparative study regarding the diagnostic perfor-
mance of two FNB needles focused specifically on needle
design, as the groups were balanced in terms of needle
gauge, sampling technique, lesion size, and number of pass-
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es. To our knowledge, this is the first comparative analysis
between the 22-gauge FNB Franseen needle and 22-gauge
ENB reverse bevel needle. Our results illustrated that the
FNB Franseen needle is better than the FNB reverse bevel
needle regarding sample adequacy and diagnostic yield.

In particular, we observed high diagnostic performance
in the Franseen needle group. A meta-analysis of pancre-
atic solid lesions sampled using only 22-gauge Franseen
needles recorded a pooled rate of diagnostic yield of 92.7%
(95% CI = 86.4-96.2) and noted no difference in conduct-
ing the rapid on-site evaluation [11]. A second recent me-
ta-analysis comparing FNB needle performance reported
a sample adequacy rate of 97% (95% CI = 94.8-99.3) and
a diagnostic accuracy rate of 95% (95% CI = 92.5-97.5) for
pancreatic lesions sampled using FNB Franseen needles,
consistent with our results [2]. Regarding the diagnostic
performance of the reverse bevel needle, our results were
inferior to published findings. A subanalysis of a study
comparing FNA and FNB reverse bevel needles reported
a diagnostic yield of 87% for pancreatic lesions. Neverthe-
less, recent publications comparing different FNB needles
recorded diagnostic yields of 67-81% for the FNB reverse
bevel needle in pancreatic lesions in line with our results
[9,12-14]. To our knowledge, the randomized clinical tri-
al conducted by Karsenti et al. [9] was the first study to
compare the Franseen and the reverse bevel needles. How-
ever, their study used a 20-gauge reverse bevel needle,
which we believe can limit tissue sampling in certain en-
doscopic positions. This study reported that the Franseen
needle showed superior sample adequacy (100 vs. 82%)
and diagnostic accuracy (87 vs. 67%). One of the observa-
tions of this analysis was that the Franseen needle pro-
vided almost twofold more tissue than the 20-gauge re-
verse bevel needle, which may be attributable to stiffness
and poor maneuverability associated with the bigger cali-
ber [9]. In our comparison, we included only the 22-gauge
caliber and obtained similar results and thus we can con-
clude that the higher diagnostic yield and more adequate
tissue acquisition might be exclusively associated with the
design of the needle independently of the needle caliber.
Young Bang et al. [15] prospectively compared sample
cellularity with different 22-gauge needle designs and tis-
sue sampling techniques including the Franseen and re-
verse bevel needles. Samples collected by fork-tip or Fran-
seen needles had significantly higher cellularity than sam-
ples collected by reverse-bevel or Menghini-tip needles (p
<0.001). Pancreatic neoplasias were identified with great-
er than 90% accuracy using Franseen needles with an odds
ratio of 5.18 in comparison to reverse bevel needles (95%
CI = 2.53-10.6, p < 0.001). The reported sensitivity for
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pancreatic lesions sampled with suction was in accor-
dance to our study, with a sensitivity of 73.1% (52.2-88.4)
for reverse bevel needles and 92.6% (75.7-99.1) for Fran-
seen needles (p = 0.022). In a subanalysis the best cellular-
ity was achieved with a stylet retraction technique for the
Franseen needles and a suction technique for the reverse
bevel needles [15].

We defined two as the standard number of needle
passes for the FNB procedure in our study. A retrospec-
tive cohort showed that the tissue sample adequacy rate
for histological diagnosis per pass using 22-gauge Fran-
seen needles was 89% for the first pass increasing to 99%
after the second pass, without further improvement with
additional passes [16]. Another retrospective study of 38
patients with pancreatic lesions biopsied using FNB Fran-
seen needles recorded a histological diagnosis rate of
96.7% with an average of 2.1 passes [17]. Stathopoulos et
al. [18] prospectively studied the quality of specimens
sampled with 22-gauge Franseen needles observing a
high-quality histology specimen with a Payne score of 3
in 92.5% of patients after 2 needle passes with a diagnos-
tic accuracy of 85%. Furthermore, a subanalysis of a meta-
analysis comparing the performance of FNB reverse bev-
el and FNA needles determined than an average of 1.3-
1.4 passes was required to make a diagnosis using an FNB
reverse bevel needle [19].

Twenty-two-gauge FNB needles may have the ideal
size for pancreatic tissue sampling, in contrast to FNA
needles, in which a smaller 25-gauge caliber may have
slightly better sensitivity [20, 21]. The differences between
the 22- and 25-gauge FNB needles have not been exten-
sively studied. Two studies detailed the performance of
25-gauge FNB Franseen needles, reporting sample ade-
quacy rates of 79 and 82%, respectively, which may be in-
ferior to the aforementioned rates for 22-gauge needles
[22,23]. A randomized prospective study compared diag-
nostic yields for 25- and 22-gauge Franseen needles in pa-
tients with solid pancreatic lesions finding no significant
difference in diagnostic yield (98 vs. 88%, p = 0.105, re-
spectively), however finding that the 25-gauge group re-
quired additional passes to obtain an adequate cell block
(1.6 £ 0.6 vs. 0.4 + 0.7, p = 0.001) [24]. A second noninfe-
riority study compared the same needles finding no statis-
tical difference in adequate histological assessment, but
with a superiority in high-quality tissue acquisition with
the 22-gauge needle in 45.5 versus 25% in the 25-gauge
group [25]. A prospective randomized trial compared the
histological core procurement rate using the Gerke Score
in patients with peripancreatic and pancreatic lesions
finding histological core procurement rates of 87.1 versus

Jaurrieta-Rico et al.
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97.1% for the 25- and 22-gauge needles, respectively, with
a better high-quality specimen rate in the 22-G group
(70.0 vs. 28.6%, respectively; p < 0.001), but no difference
in overall diagnostic accuracy [26].

Our study did not evaluate macroscopic on-site evalu-
ation (MOSE) by the endoscopist. The examination of
macroscopic whitish visible core or bloody tissue gran-
ules in the tissue sampled from FNB needles may further
increase diagnostic accuracy. So et al. [27] found that
sampling heterogenous lesions with 22-gauge Franseen
needles in association with MOSE provides a high diag-
nostic accuracy of 97.3%. With only a median of 2 or 3
passes required to get adequate tissue in 91.2% of the pa-
tients, only 5.3% requiring 4 or more passes. Standardiza-
tion of MOSE protocols are yet to be defined.

The main limitations of our study were its retrospec-
tive design and the small sample size in each group. But
even with a small sample size our study was able to accu-
rately detect a significant difference between the two nee-
dle groups, and the regression model also reached statisti-
cal significance as performed. The study strengths were
that the compared groups were homogeneous and all rel-
evant information was available for comparing outcome
variables. Another advantage was that the pathologists
who analyzed the samples were blinded to the needle
used. Our results should be further confirmed in prospec-
tive randomized trails.

In conclusion, this study demonstrated that the
22-gauge FNB Franseen needle is more effective for EUS-
guided sampling of pancreatic solid lesions than the
22-gauge FNB reverse bevel needle.
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