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A multicenter comparative study of endoscopic ultrasound-
guided fine-needle biopsy using a Franseen needle versus
conventional endoscopic ultrasound-guided fine-needle
aspiration to evaluate microsatellite instability in patients with
unresectable pancreatic cancer
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Background/Aims: Immune checkpoint blockade has recently been reported to be effective in treating microsatellite instability (MSI)-
high tumors. Therefore, sufficient sampling of histological specimens is necessary in cases of unresectable pancreatic cancer (UR-PC).
This multicenter study investigated the efficacy of endoscopic ultrasound-guided fine-needle biopsy (EUS-FNB) using a Franseen nee-
dle for MSI evaluation in patients with UR-PC.

Methods: A total of 89 patients with UR-PC who underwent endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA) or
EUS-FNB using 22-G needles at three hospitals in Japan (2018-2021) were enrolled. Fifty-six of these patients (FNB 23 and FNA 33)
were followed up or evaluated for MSI. Patient characteristics, UR-PC data, and procedural outcomes were compared between patients
who underwent EUS-FNB and those who underwent EUS-FNA.

Results: No significant difference in terms of sufficient tissue acquisition for histology was observed between patients who underwent
EUS-FNB and those who underwent EUS-FNA. MSI evaluation was possible significantly more with tissue samples obtained using
EUS-FNB than with tissue samples obtained using EUS-FNA (82.6% [19/23] vs. 45.5% [15/33], respectively; p<0.01). In the multivari-
ate analysis, EUS-FNB was the only significant factor influencing the possibility of MSI evaluation.

Conclusions: EUS-FNB using a Franseen needle is desirable for ensuring sufficient tissue acquisition for MSI evaluation.
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PC (UR-PC) patients. According to the guidelines for treating
PC published by the American Society of Clinical Oncology
and the Japan Pancreatic Society, pembrolizumab is a sec-
ond-line treatment for microsatellite instability (MSI)-high
UR-PC.” MSI is a predictive marker for the curative effect of
immune checkpoint blockades. Recently, MSI evaluation using
the Promega panel (Promega, Madison, WA, USA) has been
covered by national health insurance in Japan. Therefore, it is
desirable to obtain tissue samples from UR-PC patients for MSI
evaluation.

Endoscopic ultrasound-guided fine-needle aspiration (EUS-
FNA) is an efficient and a safe method for sampling PC spec-
imens.”” However, endoscopic ultrasound-guided fine-needle
biopsy (EUS-FNB) using a Franseen needle has been reported

10,11 .
A previous

more useful than EUS-FNA for tissue sampling.
report indicated that tissue sampling using EUS-FNB was use-
ful for MSI evaluation in UR-PC patients.”” However, the pre-
vious study was performed at a single institution, and few UR-
PC patients underwent both EUS-FNB and MSI evaluation.
Therefore, whether EUS-FNB using a Franseen needle is useful
for MSI evaluation in patients with UR-PC remains unknown.
Therefore, we performed this multicenter study to determine
the efficacy of EUS-FNB using a Franseen needle for sampling

a sufficient amount of tissue for MSI evaluation.

METHODS

Patients

A total of 89 UR-PC patients who underwent EUS-FNA or
EUS-FNB (EUS-FNAB) using 22-G needles between December
2018 and December 2021 at three hospitals in Japan (Fukushima
Medical University Hospital, Aizu Medical Center of Fukushi-
ma Medical University, and Ohtanishinouchi Hospital) were
enrolled (Fig. 1). Among these patients with UR-PC, 56 were

+ EUS-FNAB performed in
UR-PC patients
« 89 Using 22-G needles

- 14 Best supportive care

« 13 Received chemotherapy in

A4

other hospitals

« 6 Unwanted MSI evaluation

Fig. 1. Flowchart of the patient groups in this study. EUS-FNAB,
endoscopic ultrasound-guided fine-needle aspiration or biopsy; UR-
PC, unresectable pancreatic cancer; FNB, fine-needle biopsy; FNA,
fine-needle aspiration; MSI, microsatellite instability.
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followed up or evaluated for MSI. A total of 23 and 33 patients
underwent EUS-FNB and EUS-ENA, respectively. In contrast,
33 patients were excluded because they were not evaluated for
MSI: 14 patients were treated with best supportive care, 13 were
treated with chemotherapy at other hospitals, and six chose
not to undergo MSI evaluation. Thirteen patients who received
treatment at other hospitals did not undergo subsequent MSI
evaluation of the EUS-FNAB specimens.

Criteria for the three hospitals

All institutions that participated in this study were affiliated
hospitals at the Fukushima Medical University. Therefore, the
procedural and histological diagnostic criteria were almost
identical. In addition, histological specimens obtained from the
Ohtanishinouchi Hospital were sent for analysis to the Depart-
ment of Diagnostic Pathology, Fukushima Medical University,
through highly secure internet communication.

EUS-FNAB

After the patients were sufficiently sedated with intravenous
administration of midazolam and placed in the left lateral de-
cubitus position, we gently inserted an echoendoscope. When
the lesion was observed on the monitor, the lack of blood flow
on the puncture line was confirmed using doppler mode. The
lesion was punctured and the stylet was removed. The needle
was passed back and forth 20 times in the lesion while suction
was applied using a 10-mL or 20-mL syringe. White lumbricoid
specimens were separated from all the specimens collected us-
ing EUS-FNAB. The lumbricoid specimens were preserved in a
bottle filled with formalin for subsequent histological diagnosis.
The remaining specimens were used for cytology and rapid on-
site evaluation (ROSE)."” Repeat aspiration was performed until
a sufficient specimen was obtained, as confirmed by ROSE. We
usually complete EUS-FNAB after four needle passes in accor-
dance with the report by Suzuki et al." However, when suffi-
cient specimens were not confirmed by ROSE, we performed
additional needle passes.

The following echoendoscopes and ultrasonography equip-
ment were used: GF-UC240AL-5, GF-UCT260, EU-ME-1,
and EU-ME-2 (Olympus Medical Systems, Tokyo, Japan). The
needles were selected as follows. For patients with vessels near
the puncture line, a conventional FNA needle was used because
of its good penetration ability. Otherwise, the endoscopist ran-
domly selected the needle. The Franseen Acquire 22-G needle
(Boston Scientific, Marlborough, MA, USA) was used for EUS-



Conventional needle

Fig. 2. The Franseen needle used for endoscopic ultrasound-guided
fine-needle biopsy. The cutting surface of the conventional fine-nee-
dle aspiration needle has a lancet shape. The area of the cutting sur-
face becomes larger by adopting the Franseen design.

o N o

Franseen needle

ENB (Fig. 2). The cutting area of the Franseen needle was larger
than that of a conventional needle. The needles used for EUS-
FNA were an EchoTip 22-G (Cook Medical Inc., Winston
Salem, NC, USA), EZ Shot 3 Plus 22-G (Olympus Medical Sys-
tems), and Expect 22-G (Boston Scientific).

All procedures were performed by pancreaticobiliary special-
ists who had performed more than 200 EUS-FNAB procedures
or by beginners under the guidance of pancreaticobiliary spe-
cialists.

Examination items

Patient characteristics (age, sex), UR-PC data (tumor size, lo-
cation, and progression), and procedural outcomes (puncture
route, puncture number, possibility of histological diagnosis,
possibility of performing MSI evaluation, and adverse events)
were compared between patients who underwent EUS-FNB and
those who underwent EUS-FNA. Additionally, a multivariate
analysis was performed to determine the factors that influenced
the possibility of MSI evaluation. Tumor size was measured
using computed tomography or EUS. Locally advanced UR-PC
was determined under the following conditions: (1) invades/
contacts the portal vein or superior mesenteric vein by >180°
with a range of invasion/contact transcending the inferior du-
odenal angle; (2) invades/contacts the celiac artery or superior
mesenteric artery by >180° (3) invades/contacts the common
hepatic artery with a range of invasion/contact extending to the
celiac artery or proper hepatic artery; and (4) invades/contacts

15,16
the aorta. "

In contrast, UR-PC was diagnosed by histology or
cytology using EUS-FNAB. Cytology was classified on a scale of
classes I to V (I, normal; II, atypical but benign; III, difficult to
diagnose as benign or malignant; IV, suspected malignant; and

V, malignant). Malignancy was defined as a class IV or V cytol-
ogy-

Takagi et al. EUS-FNB for MSI evaluation

Requirements for histological diagnosis and MSI evalua-
tion

MSI evaluations for the three hospitals were performed by an
external agency (Falco Holdings Co., Kyoto, Japan). If a his-
tological specimen did not satisfy the conditions required for
MSI evaluation, the specimen was not submitted to the outside
agency for pathological judgment.

Histological diagnosis was made using all specimens sub-
mitted to the department of pathology. A formalin-fixed paraf-
fin-embedded (FFPE) block was designated for each procedure
performed at the Fukushima Medical University and Aizu
Medical Center. Alternatively, an FFPE block was prepared for
each puncture at the Ohtanishinouchi Hospital. To diagnose
whether a tumor is malignant, the specimen must include tu-
mor tissue that has not degenerated or crushed. Furthermore,
when a specimen contains inflammatory contents, it becomes
difficult to identify whether atypical cells are tumoral or reac-
tive to inflammation.

The conditions for histological specimens required by the
outside agency (Falco Holdings Co.) were as follows: more than
2,000 PC cells to extract DNA for MSI evaluation, PC cell con-
tent >50%, and more than five unstained PC slide specimens
must be prepared. An MSI detection kit, called the Promega
panel, was used to analyze MSI using five mononucleotide
markers (BAT-25, BAT-26, NR-21, NR-24, and MONO-27).
Although the Bethesda panel has been used for MSI evaluation
for a long time,"” the Promega panel is superior to the Bethesda
panel for MSI evaluation.” In addition, unlike the Bethesda
panel, the Promega panel does not require a normal tissue con-
trol.”*' When more than two markers are MSI positive, MSI-
high PC is diagnosed.

Statistical analyses

The Mann-Whitney U-test was used to compare continuous
variables that did not conform to a normal distribution with
ordinal variables. The Fisher exact test was used to compare
nominal variables. Logistic regression was used to investigate
the factors influencing the possibility of MSI evaluation. Statis-
tical significance was set at p<0.05. EzR (Saitama Medical Cen-
ter, Jichi Medical University, Saitama, ]apan)22 was used for all
statistical analyses.

Ethical statements

This multicenter retrospective study was approved by the Insti-
tutional Review Board of Fukushima Medical University (IRB
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No: 2021-002). Patients were not required to provide informed
consent because this study used anonymous clinical data ob-
tained after each patient had agreed to medical activities by
written consent. For full disclosure, the details of this study are
published on the homepage of the Fukushima Medical Univer-
sity.

RESULTS

Patient characteristics, EUS-FNA, and EUS-FNB

Patient characteristics, tumor size, PC location, and PC pro-
gression were not significantly different between patients who
underwent FNB and those who underwent FNA (Table 1).
Regarding the outcomes of EUS-FNAB, the puncture route,
puncture number, and adverse events were not significantly dif-
ferent between the two groups (Table 2). Regarding FNA nee-
dles, Expect was used in 20 patients, EZ Shot 3 Plus was used
in nine patients, and Echotip was used in four patients. Gastric

Table 1. Comparison of UR-PC patient characteristics

Variable ENB (n=23) FNA (n=33) p-value
Age (yr) 67 (45-78)  70(38-82)  0.08
Sex (male:female) 17:6 23:10 0.77
Size of tumor (mm) 30(15-58) 30(15-82) 0.84
PC location (head:body or tail) 8:15 18:15 0.18
PC progression (LA:M) 7:16 8:25 0.76

Values are presented as median (range) unless otherwise indicated.
UR, unresectable; PC, pancreatic cancer; FNB, fine-needle biopsy; FNA,
fine-needle aspiration; LA, locally advanced; M, metastatic.

Table 2. Comparison of outcomes of EUS-FNAB in the UR-PC patients

bleeding at the puncture site was observed in one patient who
underwent FNA. Bleeding was treated with endoscopic hemo-
stasis using clips. The possibility of histological diagnosis was
also not significantly different between the two groups (FNB
91.3% [21/23] vs. FNA 72.7% [24/33]; p=0.10). The possibility
of MSI evaluation was significantly more frequent with FNB
than with FNA (82.6% [19/23] vs. 45.5% [15/33], respectively;
p<0.01). An MSI-high tumor was observed in only one patient
who underwent FNA.

Comparison between EUS-FNB and FNA using Expect

Three needles were used in the patients who underwent EUS-
FNA. However, Expect was used in most patients who under-
went EUS-FNA. When patient characteristics and outcomes
were compared between EUS-FNB and FNA using Expect, the
results were similar to those of the comparison between EUS-
FNB and FNA in all patients (Table 3). The possibility of histo-
logical diagnosis was not significantly different between FNB
and FNA using Expect (91.3% [21/23] vs. 70.0% [14/20], re-
spectively; p=0.12). The possibility of MSI evaluation using Ex-
pect was significantly higher in the FNB group than in the FNA
group (82.6% [19/23] vs. 40.0% [8/20], respectively; p<0.01).

Factors influencing the possibility of MSI evaluation

In the univariate analysis, EUS-FNB was a significant factor in-
fluencing the possibility of MSI evaluation. The current guide-
line recommends three to four needle passes with FNA needles
or two to three needle passes with FNB needles.” Therefore,

Variable FNB (n=23) FNA (n=33) p-value
Puncture route (gastric:duodenal:gastric and duodenal) 15:7:1 20:13:0 0.47
Needle

Acquire 23 0

Expect 0 20

EZ Shot 3 Plus 0 9

Echotip 0 4
Puncture 2 (2-6) 3(1-7) 0.27
Possibility of histological diagnosis 21(91.3) 24 (72.7) 0.10
Possibility of MSI evaluation 19 (82.6) 15 (45.5) <0.01
MSI-high tumor 0 1
Adverse event 0 1 1.0
Bleeding 0 1

Values are presented as median (range) or number (%) unless otherwise indicated.
EUS-FNAB, endoscopic ultrasound-guided fine-needle aspiration and biopsy; UR, unresectable; PC, pancreatic cancer; FNB, fine-needle biopsy; FNA,

fine-needle aspiration; MSI, microsatellite instability.
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Table 3. Comparison of EUS-FNB and FNA using Expect needles

Takagi et al. EUS-FNB for MSI evaluation

Variable FNB (n=23) FNA using Expect (n=20) p-value
Age (yr) 67 (45-78) 69.5 (38-80) 0.24
Sex (male:female) 17:6 7:13 0.74
Size of tumor (mm) 30 (15-58) 32.5(15-82) 0.65
PC location (head:body or tail) 8:15 11:9 0.23
PC progression (LA:M) 7:16 5:15 0.75
Puncture route (gastric:duodenal:gastric and duodenal) 15:7:1 12:8:0 0.87
Puncture 2 (2-6) 3.5(1-7) 0.25
Possibility of histological diagnosis 21(91.3) 14 (70.0) 0.12
Possibility of MSI evaluation 19 (82.6) 8(40.0) <0.01
MSI-high tumor 0 1

Adverse event 0 1 0.47
Bleeding 0 1

Values are presented as median (range) or number (%) unless otherwise indicated.
EUS-FNB, endoscopic ultrasound-guided fine-needle biopsy; FNA, fine-needle aspiration; PC, pancreatic cancer; LA, locally advanced; M, metastatic;

MSI, microsatellite instability.

EUS-FNB and greater than three punctures were included in
the multivariate analysis. As a result, EUS-FNB was the only
significant factor influencing the possibility of MSI evaluation
in the multivariate analyses (Table 4).

DISCUSSION

We investigated the efficacy of EUS-FNB with a Franseen nee-
dle for MSI evaluation. No significant difference in terms of
sufficient tissue acquisition for histology was observed between
patients who underwent EUS-FNB and those who underwent
EUS-ENA. MSI evaluation can be performed more often with
samples obtained using EUS-FNB than with those obtained us-
ing EUS-FNA.

MSI-high PC is rare. In previous reports with large sample
sizes, MSI-high PC was detected in 0.5%-2% of patients.”*”
Consistent with previous reports, only one PC patient was di-
agnosed with MSI-high PC in this study. Although MSI-high
PC is rare, pembrolizumab has shown dramatic results in some
MSI-high PC patients.”* In a report by Obayashi et al.,”* a UR-
PC patient with multiple lung metastases was treated with pem-
brolizumab, complete remission of the multiple lung metastatic
lesions was confirmed, and the patient underwent surgical
resection for PC. Therefore, sufficient tissue samples should be
obtained for MSI evaluation in patients with UR-PC.

In this study, sufficient tissue acquisition for histology was
achieved using EUS-FNA. However, in previous reports, more
tissue was obtained with EUS-FNB than with EUS-FNA."""

In addition, other conditions were necessary, as described in
the Methods section. Thus, EUS-FNB with a Franseen needle
is appropriate to meet the conditions necessary for MSI eval-
uation. The difference in tissue sampling between a Franseen
needle and a lancet-shaped conventional needle is thought to
be caused by a difference in the cutting surface area; the Fran-
seen needle has three cutting surfaces, whereas a conventional
needle has only one. Therefore, the cutting area is larger for the
Franseen needle than for the conventional needle.

This study has several limitations. First, it was an observa-
tional study with a small number of patients. However, accord-
ing to the results of this study, the possibility of MSI evaluation
was 82.6% and 45.5% in the FNB and FNA groups, respectively.
A total of 52 patients were required to achieve an a error of 5%
and a p value of 0.2. When the main outcome was the possibil-
ity of MSI evaluation, a minimum sample size was maintained.
Second, the EUS-FNAB needles were not randomly assigned.
Third, the handling of histological specimens differed across
institutions. Because an FFPE block was made for each punc-
ture at the Ohtanishinouchi Hospital, the number of tumor
cells on the glass slide decreased, making it difficult to perform
MSI evaluation. In the future, a multicenter prospective study
should be conducted to verify the results of this study. Fourth,
the volume of the UR-PC specimen was not numerically mea-
sured. Instead, the suitability of MSI evaluation was compared
between patients who underwent EUS-FNA and those who
underwent EUS-FNB using a Franseen needle. The histological
diagnoses and possibility of MSI evaluation were evaluated by
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Table 4. Factors influencing the possibility of MSI evaluation

X Univariate Multivariate

Variable
OR 95% CI p-value OR 95% CI p-value

Age (268 yr) 0.34 0.11-1.06 0.062
Male sex 0.62 0.18-2.10 0.44
Tumor size (=30 mm) 0.72 0.24-2.18 0.57
Tumor location (head) 1.97 0.66-5.91 0.23
UR-PC (metastatic) 0.71 0.20-2.44 0.58
EUS-ENB 5.70 1.59-20.4 <0.01 4.92 1.34-18.1 0.017
Puncture rout (duodenal) 1.50 0.49-4.63 0.48
Puncture (=3) 0.33 0.10-1.10 0.072 0.44 0.12-1.58 0.21

MSI, microsatellite instability; OR, odds ratio; CI, confidence interval; UR-PC, unresectable pancreatic cancer; EUS-FNB, endoscopic ultrasound-guided

fine-needle biopsy.

pathologists with considerable experience.

In conclusion, obtaining sufficient tissue samples for his-
tological analysis is possible with EUS-FNA, similar to EUS-
FNB. However, EUS-FNB using a Franseen needle is desirable
for obtaining sufficient tissue samples for MSI evaluation and
could aid in clinical decision-making regarding the treatment
of patients with UR-PC.
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