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ABSTRACT

Background: Recently, EUS-guided fine-needle biopsy (EUS-FNB) using a Franseen needle was developed for histological
tissue acquisition. However, the yield of a 25G Franseen needle when acquiring histological core tissue has been unclear.
Patients and Methods: We performed a prospective, multicenter, and observational cohort study that included 100 solid
lesions scheduled for EUS-FNB using a 25G Franseen needle at eight centers in Hokkaido, Japan. Only EUS-FNB specimens
acquired at the first pass were evaluated without a rapid on-site evaluation. The tissue acquisition rate, acquisition rate of
an adequate specimen for histological assessment, the quality of tissue sample, sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), diagnostic accuracy, and adverse events were evaluated. Results: We analyzed
a total of 100 solid lesions in 100 patients. The patients were 57 males and 43 females with a median age of 70 years. The
technical success rate was 100%. The tissue acquisition rate was 95.0%. The acquisition rate of an adequate specimen for
histological assessment was 82.0%. The sensitivity, specificity, PPV, NPV, and diagnostic accuracy were 87.0%, 100%,
100%, 40.0%, and 88.0%, respectively. The adverse event rate was 1.0%, and it was reported in only one patient who had a
moderate pancreatic fistula. Conclusions: EUS-FNB using the 25G Franseen needle was feasible, and adequate histological
core tissue samples were acquired with this method.

Key words: EUS, EUS-guided fine-needle biopsy, Franseen needle, tissue acquisition

This is an open access journal, and articles are distributed under the
terms of the Creative Commons Attribution-NonCommercial-ShareAlike
4.0 License, which allows others to remix, tweak, and build upon the

Access this article online work non-commercially, as long as appropriate credit is given and
Quick Response Code: the new creations are licensed under the identical terms.
Website:

) For reprints contact: reprints@medknow.com
www.eusjournal.com

How to cite this article: Sugiura R, Kuwatani M, Yane K, Taya Y,

DOI: Ihara H, Onodera M, et al. Prospective, multicenter, observational study
of tissue acquisition through EUS-guided fine-needle biopsy using a 25G
10.4103/eus.eus_66_18 Franseen needle. Endosc Ultrasound 2019;8:321-8.

Address for correspondence

Dr. Masaki Kuwatani, Department of Gastroenterology and Hepatology, Hokkaido University, Faculty of Medicine and
Graduate School of Medicine, North 15, West 7, Kita-ku, Sapporo 060-8638, Japan.

E-mail: mkuwatan@med.hokudai.ac.jp

Received: 2018-06-20; Accepted: 2018-12-10; Published online: 2019-03-12

I © 2019 SPRING MEDIA PUBLISHING CO. LTD | PUBLISHED BY WOLTERS KLUWER - MEDKNOW @



Sugiura, et al.: EUS-guided fine-needle biopsy using a 25G Franseen needle

INTRODUCTION

EUS-guided FNA was initially reported by Vilmann
et al. in 1992 and it has a high-diagnostic accuracy
that ranges from 78% to 95%." In most cases, a
cytological assessment is sufficient for a diagnosis.
However, all lesions cannot be reliably diagnosed
using FNA cytology alone, especially in the presence
of chronic pancreatitis.’! In addition, the adequate
tissue architecture and immunohistochemical (IHC)
analysis are required for diagnosing some lesions,
such as autoimmune pancreatitis, gastrointestinal
sttomal tumors, and malignant lymphomas.!**
New-needle types have been developed to acquire
not only cytology specimens but also sufficient biopsy
specimens (fine-needle biopsy [FNB] sampling).
Some EUS-FNB needles (Echotip ProCore®, Cook
Japan, Tokyo, Japan; Shark Core®, Covidien, Dublin,
Leinster, Ireland, UK) are designed to acquire the core

samples.[ 1

Recently, a Franseen needle (Acquire™, Boston
Scientific Japan, Tokyo, Japan) [Figure 1] was designed
for EUS-FNB, and has proven useful in the acquisition
of histological core tissue with needle sizes of 22G
and 25G.""!' The specimens obtained with a 22G
or 19G EUS-FNA needle are more adequate for
histological diagnosis than those obtained with a 25G
needle. However, it has been revealed that there is a
higher technical success rate with a 25G needle than
with a 22G and a 19G needle."! We hypothesized
that FNB sampling using a 25G needle with Franseen
geometry would improve the ability to easily obtain true
histological specimens.

Figure 1. The 25G Franseen needle design with a crown-shaped needle
tip with three-symmetrical planes (picture provided by the Boston
Scientific Japan)

The aim of our prospective multicenter observational
study was to evaluate the ability of the 25G Franseen
needle to acquire the histological core tissue samples.

PATIENTS AND METHODS

Study design

A prospective multicenter observational cohort study
was conducted at Hokkaido University Hospital,
Teine-Keijinkai Hospital, Hokkaido Medical Center,
Tonan Hospital, NTT East Sapporo Hospital,
Tomakomai City Hospital, Kushiro Rosai Hospital,
and Hakodate Municipal Hospital. Consecutive
patients with a solid lesion who required
EUS-FNB/-FNA for the diagnosis were registered
to evaluate the ability of the 25G Franseen needle
to acquire the tissue samples in clinical practice. The
inclusion criteria were as follows: (1) 220 years of
age, (2) Use of the 25G Franseen needle for the
biopsy, and (3) A written informed consent. The
exclusion criteria were as follows: (1) Cystic lesion,
(2) Coagulopathy (prothrombin time/international
normalized ratio =1.5), (3) Thrombocytopenia
(platelet count <50,000/mL), (4) Inability to stop
anticoagulation therapy, (5) The American society of
anesthesiologist’s physical status classification >3, (6) An
Eastern cooperative oncology group performance status
of 4, and (7) Pregnancy. All patients provided written
informed consent, and the study was registered at
the University Hospital Medical Information Network
Clinical Trials Registry (No. 000029612).

Procedure technique

Patients were placed in the left lateral decubitus position
and were administered sedatives for conscious sedation.
A curved linear-array echoendoscope (GF-UCT240-AL5
or GF-UCT260; Olympus medical systems, Tokyo,
Japan) was used with the standard station approach.
When a lesion was identified, cross-sectional size
measurements, including measurement of the
greatest dimensions were obtained. The stylet was
slightly withdrawn before puncturing. Avoiding
intervening vessels, we punctured the lesion through
the esophageal, gastric, or duodenal wall using a
25G Franseen needle (Acquire™, Boston Scientific
Japan). After the needle was advanced into the target
lesion, the stylet was once advanced into the needle
and was subsequently withdrawn. A 20-mL syringe
with 20-mL negative pressure (NP) was attached
to the proximal end of the needle. The needle was
then moved back and forth ten times. Rapid on-site
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cytological evaluation (ROSE) was not performed
at the first pass. All procedures were performed
at the participating facilities by one of the 14
experienced endosonographers (>50 EUS-FNA/-FNB
procedutes/year and >100 EUS-FNA/-FNB procedures
in total). All EUS-FNB specimens were put into
formalin containers for histological examination.
The endosonographer (endoscopist) also checked
a white-core tissue on the slide before storing
a sample in a formalin container at the first pass
for evaluating whether or not sufficient specimen
was obtained. A white-core tissue was defined as a
visible white fragment on the slide with 1-2 mm in
length. If a white-core tissue was not identified by
the endosonographer, an additional puncture was
permitted for clinical practice; however, the results of
the additional passes were not included in this study to
simplify the protocol and analysis, and also to reduce
the burden on the patients as far as possible. If the
needle was mounted on a scope and the target lesion
could not be punctured, the procedure was interpreted
as a technical failure.

Pathological assessment

The specimen obtained at the first pass was fixed
in formalin, embedded in paraffin, and sectioned
for histopathological analysis. Hematoxylin and
cosin (H and E) staining was used for the analysis.
All specimens were blindly evaluated by an
experienced pathologist (T. M.). Based on the scoring
system previously reported by Kudo ez /"™ and
Abe et al. "' cellularity was scored from 0 to 5 using
the following criteria: 0 indicates samples with
insufficient material for interpretation; 1, samples
allowing for a limited cytological interpretation;
2, samples with sufficient material for an adequate
cytological interpretation; 3, samples allowing for
a limited histological assessment; 4, samples with
sufficient material for an adequate histological
interpretation, but a low-quality sample (total material
within a X10 power field in length); and 5, samples
sufficient for adequate histological interpretation
and a high-quality sample (total tissue sample more
than a X10 power field in length). Samples scoring
a 1 or 2 were not sufficient for any histological
analysis. Figure 2 shows representative examples with
score of 3, 4, and 5.

18191 contamination and

As previously reported,
bloodiness were scored from 1 to 3. A contamination

score of 1 meant that <25% of the specimen was
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Figure 2. Images of specimens obtained by using the 25G Franseen
needle. (a) This specimen (score of 3) is recognizable as a small-tissue
cluster. Evaluation of a part of the tissue architecture and limited
histological interpretation is possible. (b) In this sample (score of 4),
there is sufficient material for adequate histological diagnosis, and the
tissue architecture can be evaluated. The area of tissue on the prepared
slide is within 10 power field in length. (c) In this sample (score of 5),
there is sufficient material for adequate histological diagnosis, and the
tissue architecture can be evaluated. The area of tissue on the prepared
slide is more than 10 power field in length (H and E, x100)

contaminated with digestive tract mucosa, a score
of 2 meant that 25%-50% of the specimen was
contaminated, and a score of 3 meant that >50%
of the specimen was contaminated. A bloodiness
score of 1 meant that the sample had very few red
blood cells on the slide, a score of 2 meant that the
sample had a medium grade of blood, and a score
of 3 meant that the sample on the slide was mostly
blood. The pathologist evaluated the degree of red
blood cells contamination in the whole under the
very-low-magnification.

Clinical diagnostic methodology of benignity and
malignancy used for the final diagnosis

All specimens were classified as benign, malignant,
or nondiagnostic by histopathological examination.
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Carcinoma, neuroendocrine tumor, gastrointestinal
defined
as malignant. Slides without malignant cells were
defined as benign. When there was either insufficient

stromal tumor, and lymphoma were

material to make a diagnosis or indeterminate material
on the H and E slide, the sample was defined as
nondiagnostic. As tumors such as neuroendocrine
tumors and gastrointestinal stromal tumors were
nondiagnostic with H and E staining alone, even when
an adequate specimen at the first pass was available, in
these cases an IHC analysis of the first specimen was
performed for an accurate diagnosis.

In this study, malignant diseases were ultimately
diagnosed on the basis of histopathological analyses of
surgically resected specimens, and radiological or clinical
data indicating an evidence of a disease progression.
Benign diseases were diagnosed on the basis of a
decrease or no change in the mass of the tumor
and no change or improvement in its clinical course
for >6 months.

Adwverse events

The occurrence of immediate adverse events was noted
at the time of the procedure, and the patient was
followed-up on for 2 weeks after the procedure for the
late adverse events. Grading of the adverse events was
made according to the severity of the grading system
of the American Society for Gastrointestinal Endoscopy
Lexicon.”!

Outcome measures

The primary outcome of the current study was a tissue
acquisition rate (cellularity scores =3) in the initial pass.
The secondary outcomes were an acquisition rate of an
adequate specimen for histological assessment (cellularity
scores of 4 and 5), quality of the tissue sample,
sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), diagnostic accuracy of
EUS-FNB, success rate of puncture, and adverse event
rate.

Sample size

The sample size was determined on the basis of
published data claiming a 72% tissue acquisition
rate by using a 25G conventional EUS-FNA needle
in two passes with normal NP.I'"¥ We assumed
a slightly higher tissue acquisition rate of target
samples (cellularity scores =23) by using the 25G
Franseen needle procedure of 85% in one pass.
We set the 95% confidence interval at 15%

(77.5%-92.5%), and based on this assumption, we
calculated the sample size to be 88. Assuming that
some of the enrolled patients would later dropout, we
set 100 as the final sample size.

Statistical analysis

Statistical analysis was performed using GraphPad Prism
software version 7.0 (GraphPad Software Inc., San
Diego, CA, USA) and the free software, EZR.”!! Results
are shown as means (standard deviation) for quantitative
variables, medians (range) for nonparametric variables,
and percentages for categorical variables. Intragroup
comparisons of the histological scores among sites
of the target lesions (pancreas versus lymph node;
pancreatic head, uncinate process, body, and tail) were
done using the Fisher’s exact test. Differences were
considered as statistically significant at probability
P < 0.05.

RESULTS

Baseline characteristics

A total of 100 patients (100 lesions) were registered
at eight referral centers between September 2017 and
March 2018. The patients were 57 males and 43 females
with a median age of 70 years (31-87) as shown in
Table 1. The sites of target lesions were the pancreas
for 81 lesions, lymph node for 13 lesions, duodenum
for two lesions, liver for two lesions, gallbladder for
one lesion, and the stomach for one lesion. EUS-FNB
procedures were performed through the gastric wall
in 57 lesions, the duodenal wall in 42 lesions, and
esophageal wall in one lesion. The median longest
dimension of lesions was 23.5 mm (range 7.0-82.0).
Twenty-six lesions could be evaluated using both
EUS-FNB specimens and surgically resected specimens,
whereas 74 lesions were evaluated using EUS-FNB
specimens and by observing the clinical course of
the disease. As shown in Table 2, the final diagnoses
were pancreatic cancer in 67 lesions, pancreatic
neuroendocrine tumor in nine lesions, gastrointestinal
stromal tumor in two lesions, a malignant lymphoma in
two lesions, ampullary cancer in one lesion, gallbladder
cancer in one lesion, lymph node metastasis in
eight lesions, liver metastasis in two lesions, chronic
pancreatitis in four lesions, autoimmune pancreatitis in
two lesions, and benign lymphadenopathy in two lesions.

Primary and secondary outcomes
All patients underwent EUS-FNB with the 25G
Franseen needle. The tissue acquisition rate at first
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Table 1. Baseline characteristics

Table 2. Final diagnosis

Factor Disease No.
Male/female, n 57/43 Pancreatic cancer 67
Age (years), median (range) 70 (31-87) Pancreatic neuroendocrine tumor 9
Site of target lesion, n Gastrointestinal stromal tumor 2
Pancreas 81 Malignant lymphoma 2
Lymph node 13 Duodenum papilla cancer 1
Duodenum 2 Gallbladder cancer 1
Liver 2 Lymph node metastasis 8
Gall bladder 1 Liver metastasis 2
Stomach 1 Chronic pancreatitis 4
Location of a pancreatic lesion, n Autoimmune pancreatitis 2
Head proper 33 Benign lymphadenopathy 2
Uncinate process 12
Bod 20 . . .
Taily 16 not significantly different between the pancreatic
Location of a lymph node, n lesion (81.5%) and lymph node (83.3%) (P > 0.05). The
#16 8 similar results were observed among the locations of
#3 2 the pancreatic lesions as shown in Table 5 (P > 0.05).
#15 1 The overall sensitivity, specificity, PPV, NPV, and
#12 1 diagnostic accuracy were 87.0% (80/92), 100% (8/8),
# ! 100% (80/80), 40.0% (8/20), and 88.0% (88/100),
Puncture route, n R
. respectively [Table 6]. There were no ecarly-adverse
Transgastric 57 A
Transduodenal 2 events and only one late adverse event in one
Transesophageal 1 patient (1.0%), who had pancreatic tail cancer

Longest dimension of a
lesion, mm, median (range)
Distribution of longest dimension of a lesion, n

23.5 (7.0-82.0)

0-10 1
11-20 36
21-30 35
31-40 21
41-50 4
51-60 1
61-70 0
71-80 1
81-90 1

pass was 95.0% (95/100) in the EUS-FNB samples
evaluated by the pathologist as shown in Table 3.
The acquisition rate of an adequate specimen for
histological assessment at first pass was 82.0% (82/100).
The contamination scores were a score of 2 in 4
lesions and 1 in 96 lesions. The bloodiness scores
were a score of 3 in 6 lesions, 2 in 67 lesions,
and 1 in 27 lesions. The tissue acquisition rate
(cellularity scores =3) was high, thus the amount
of red blood cells did not affect the final diagnosis
evaluated by the pathologist. The tissue acquisition
rates (cellularity scores =3) were not significantly
different between the pancreatic lesion (95.1%) and
lymph node (91.7%) as shown in Table 4 (P > 0.05).
Similarly, the acquisition rates of an adequate specimen
for histological assessment (cellularity scores =4) were
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(the longest dimension of the lesion was 31.9 mm)
and underwent transgastric puncture. The event was a
moderate pancreatic fistula successfully treated by the
conservative therapy.

DISCUSSION

The current study showed the efficacy of EUS-FNB
using a 25G Franseen needle for pathological diagnosis.
A previous report showed that the tissue acquisition
rate using a 25G conventional EUS-FNA needle was
72% after two passes.'¥ In the present study, the tissue
acquisition rate using a 25G Franseen needle was 95%
in one pass alone.

Previous studies have reported the acquisition rate of
an appropriate and sufficient specimen for histological
assessment using a 22G Franseen needle. A previous
animal experiment showed that the mean amount of
core tissue-acquired using a 22G Franseen needle was
significantly higher than that of a conventional 22G
needle.l'” In addition, a previous randomized trial
showed that the procurement of histological core tissue
indicated by the total tissue and tumor area acquired
was significantly higher for a 22G Franseen needle than
that of a 22G conventional needle.'¥ Furthermore, a
retrospective pilot study and randomized, controlled
trial showed that the mean number of needle passes
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was 1.5 times (£1.2) and 1.04 times (£0.20) using a
22G Franseen needle, respectively.!'"'" These results

Table 3. Histological findings of the specimens
Cellularity score

0 1 2 3 4 5

n 0 0 5 13 56 26

Tissue acquisition rate 95.0
(cellularity scores 23) (%)

Adequate specimen for histological  82.0
assessment (cellularity scores >4)

(%)

Contamination score

1 2 3
n 96 4 0

Bloodiness score

1 2 3
n 27 67 6

Table 4. Histological findings of the specimens in
the pancreas and lymph node

Site of a target lesion Pancreas Lymph node P
(n=81) (n=13)
Cellularity score, n
0 0 0 0.89
1 0 0
2 4 1
3 11 1
4 45 8
5 21 3
Tissue acquisition rate 95.1 92.3 0.53
(cellularity scores >3) (%)
Adequate specimen for 81.5 84.6 1
histological assessment
(cellularity scores 24) (%)
Contamination score, n
1 78 12 0.45
2 3 1
3 0 0
Bloodiness score, n
1 22 4 0.45
2 53 9
3 6 0

and our data suggest that EUS-FNB using a Franseen
needle is effective for histological tissue procurement
using a lesser number of passes, and thus can help in
an efficient histological diagnosis.

Meanwhile, a previous study showed that a higher
technical success rate of EUS-FNA can be achieved with
a thin-25G conventional needle than with a thick-22G or
19G conventional needle.'”! Some previous studies using
a thick-22G Franseen needle revealed a high-technical
success rate (96.7%-100.0%)."" However, these clinical
trials were conducted at tertiary referral centers, and
therefore, the results might not be applicable to all
centers. Because a thick-needle can skid on the surface
of the gastrointestinal mucosa, it is more difficult to
puncture the target lesions with a 22G Franseen needle
than with a 25G Franseen needle. The current study
revealed that there were no instances of technical
failure while using a 25G Franseen needle, despite the
involvement of multiple centers and multiple endoscopists.
These data indicate that EUS-FNB approaches using a
25G Franseen needle are feasible regardless of the skill
and experience of the endosonographer.

There is no consensus regarding EUS-FNB approaches
with NP suction (NPS) using Franseen needles.
A previous animal experiment showed that there was no
significant difference in the mean amount of core tissue
score and blood score in EUS-FNB with suction and
without suction.'”” Whereas, a previous randomized and
controlled trial using a conventional 25G needle showed
that EUS-FNA approaches with NPS were superior
to those without NPS,?2% and based on this trial, we
chose an EUS-FNB approach with NPS for the current
study. Further studies are needed to determine the
necessity of NPS in EUS-FNB approaches.

In the current study using a 25G Franseen needle, NPV
was low, whereas the overall sensitivity, specificity, PPV,

Table 5. Histological findings of the specimens classified by locations of pancreatic lesions

Site of target lesion Head (n=33) Uncinate process (n=12) Body (n=20) Tail (n=16) P
Cellularity score, n

0 0 0 0 0 0.34

1 0 0 0 0

2 0 0 2 2

3 3 3 3 2

4 23 5 10 7

5 7 4 5 5
Tissue acquisition rate (cellularity scores >3), % 100 100 90.0 87.5 0.09
Adequate specimen for histological 90.9 75.0 75.0 75.0 0.29
assessment (cellularity scores >4), %
@ ENDOSCOPIC ULTRASOUND / VOLUME 8 | ISSUE 5 / SEPTEMBER-OCTOBER 2019 I
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Table 6. Yields of EUS-guided fine-needle biopsy

Final diagnosis of malignancy (n=92) Surgical histology Radiological or clinical data Total
Diagnostic, n 22 58 80
Nondiagnostic, n 4 8 12
Final diagnosis of benignity (n=8) Radiological or clinical data Total
Diagnostic, n 8 8
Nondiagnostic, n 0 0

Sensitivity

Specificity

Positive predictive value
Negative predictive value
Diagnostic accuracy

87.0% (80/92)
100% (8/8)
100% (80/80)
40.0% (8/20)
88.0% (88/100)

and diagnostic accuracy were high. There are several
explanations for this. One, the rate of benign tumor
was only 8.0%. Another is that only specimens obtained
at the first pass were evaluated without ROSE. The
role of ROSE remains unclear while using a Franseen
needle. However, a previous report showed that ROSE
had a positive effect on the diagnostic accuracy of
EUS-FNA.PY Thus, we speculate that ROSE using a 25G
Franseen needle can further improve the diagnostic yields.

In the current study, the rate of adverse events was low.
A recent meta-analysis of the results of 31 prospective
studies showed a cumulative FNA-related adverse event
rate of 1.72%.%! Regarding FNB-related adverse events
using Franseen needles, some recent studies have showed
a range of adverse event rates from 0% to 3.3%.["")
These studies, along with our data, indicate that adverse
event rates using a Pranseen needle are low and similar

to the rates observed using a conventional needle.

There are several limitations to the current study. First,
we evaluated specimens obtained at the first pass alone
without ROSE. Second, as a variety of lesions were
targeted, it is unclear whether the results would change
according to the type of target lesion.

CONCLUSIONS

The 25G Franseen needle was useful in the acquisition
of histological core tissue samples and can be a safe
first-line diagnostic technique for an accurate diagnosis
using a histological analysis.
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