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Feasibility and Accuracy of Transduodenal Endoscopic Ultrasound-
Guided Fine-Needle Aspiration of Solid Lesions Using a 19-Gauge
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Background/Aims: Endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA) is the go-to method for obtaining samples
from gastrointestinal tract and pancreatic lesions. When the transduodenal approach is utilized, the use of a more flexible needle,
such as a nitinol 19-gauge (G) needle, has been recommended. The aim of this study was to evaluate the feasibility and accuracy of
19-G flexible aspiration needles in obtaining samples from solid lesions through a transduodenal approach.

Methods: This was a retrospective analysis of prospectively collected data from eight Italian endoscopy centers. Consecutive patients
with solid lesions who underwent transduodenal EUS-FNA with a 19-G flexible needle were included.

Results: A total of 201 patients were enrolled. According to histology, EUS, radiology and 12 months of follow-up, 151 patients
had malignant lesions and 50 patients had benign lesions. EUS-FNA was feasible in all cases. An adequate histologic sample was
obtained in all except eight cases (96.1%). The sensitivity of EUS-FNA was 92.1% (95% confidence interval [CI], 86.8%-95.7%), and
the specificity was 100% (95% CI, 90.5%-100%). The positive predictive value was 100% (95% CI, 93.4%-100%), and the negative
predictive value was 74% (95% CI, 62.8%-82.7%). The diagnostic accuracy was 93.5% (95% CI, 89.2%-96.5%).

Conclusions: The transduodenal approach for obtaining samples from solid lesions using a 19-G flexible needle seems feasible and

accurate. Clin Endosc 2021;54:229-235
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INTRODUCTION

Endoscopic ultrasound-guided fine-needle aspiration
(EUS-FNA) is a safe, simple, and accurate method for cor-
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rectly diagnosing pancreatic lesions, gastrointestinal (GI)
submucosal lesions, and abdominal and thoracic lymph node
metastases. When performed by trained cytopathologists, its
results are reliable,' with a diagnostic yield of approximately
of 90%-95% and an overall sensitivity and specificity of 90%
and 100%, respectively.” However, the diagnostic sensitivity is
high only when rapid on-site evaluation (ROSE) of specimens
is performed to assess their adequacy.”* Most institutions
do not have skilled pathologists available to perform ROSE.
Moreover, EUS-FNA may not be totally effective because it
provides cells that have been largely disrupted from their orig-
inal arrangement and thus difficult to interpret.” Meanwhile,
fine-needle biopsy (FNB) provides core tissue with better
preservation of the cellular architecture and is likely to offer
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better diagnostic accuracy because it can also obtain tissue for
ancillary techniques. FNB may be specifically requested by
pathologists to establish a definitive diagnosis in challenging
cases, to fully characterize certain neoplasms (such as lympho-
mas and GI stromal tumors),’ or when FNA is inconclusive,
which requires a new sampling procedure, resulting in delayed
treatments and possible morbidity as well as additional costs.”
Performing at least three EUS-FNB passes using a 19-gauge
(G) needle or any core biopsy needle has been proposed to im-
prove the size and quality of the tissue sample. However, such
needles are stiffer and more difficult to use than other needles,
and may consequently fail when biopsy is performed with the
scope in a bent, torqued position.*” 19-G needles made of a
nitinol metal alloy have increased flexibility and are thus likely
to guarantee easier and safer tissue sampling even in the du-
odenum.""
in recent years; however, Attili et al.” and Laquiére et al."* have
raised some doubts about the feasibility, accuracy, and safety of
these needles when used to sample solid periduodenal lesions.

They have been introduced into clinical practice

In particular, these two studies reported an accuracy of 73%
and 80%, respectively, with technical and clinical failures oc-
curring essentially in the pancreatic head or uncinate process
lesions."*"* Our study was designed to evaluate the feasibility,
safety, and accuracy of 19-G nitinol flexible needles in patients
with solid lesions punctured from the first, second, and third
portions of the duodenum.

MATERIALS AND METHODS

Study population and study design

We performed a retrospective analysis of prospective data-
bases in eight tertiary endoscopic centers in Italy, and included
consecutive adult patients with solid lesions who underwent
EUS with tissue sampling through the duodenum by using
19-G needles (Expect™ standard type [Ex-19G] or Expect™
Slimline flexible type [ExF-19G]; Boston Scientific, Marlbor-
ough, MA, USA) between January 2015 and December 2018.
Consecutive adult patients with solid lesions (pancreatic head,
uncinate process, or pancreatic neck masses; periduodenal
lymph node masses; biliary masses; liver masses; and perid-
uodenal abdominal masses) who underwent transduodenal
EUS-FNA with a 19-G needle were considered eligible for in-
clusion. Patients with an altered anatomy of the upper GI tract
because of a prior surgery in the esophagus, stomach, and
duodenum were excluded for safety reasons.

In all centers, EUS was performed using a linear array
echoendoscope (Pentax EG-3870UTK [Pentax, Tokyo, Japan]
or Olympus UCT-180 [Olympus, Tokyo, Japan]) with the
patients in the left decubitus position and under conscious/
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deep sedation. Tissue acquisition was performed through the
duodenum with one of the two aforementioned 19-G needles.

The EUS features of lesions (size, location, vascular inva-
sion) and the technical details of FNA (duodenal site through
which the FNA was performed, number of passes, type of
needle used) were recorded for each patient. The feasibility
of FNA was defined as the ability of performing EUS-FNA
through the duodenum by introducing and advancing the
needle into the target lesion.

Tissue acquisition was performed according to a well-de-
fined and homogeneous protocol describes as follows. Brietly,
after the target lesion was endosonographically visualized
and the region was scanned for vessels using color and pulsed
Doppler, biopsy was performed. The needle was positioned
under FNA guidance with the stylet inside and retracted a
few millimeters from the needle shaft. Once the lesion was
penetrated, the stylet was gently removed with a slow pull
technique. FNA was performed using the fanning technique,
in which puncture was started at the left margin of the tumor
mass and then the needle was moved back and forth in fan-
like motion until the right margin of the tumor was sampled.
The number of passes was not established initially, but inde-
pendently decided by each endoscopist according to the size
and features of the specimens obtained. The patients were
monitored for 2 hours after the procedure and then discharged
from the endoscopy unit. Further follow-up was performed
by evaluating the electronic clinical records for in-hospital pa-
tients or through a phone follow-up 7 days after the procedure
for outpatients.

The procedure was considered “safe” if no procedure-relat-
ed complications, such as perforation, pancreatitis, infectious
adverse events, bile peritonitis, malignant seeding, and hemor-
rhage, occurred.

Because no pathologist was present in the endoscopy room,
the endoscopists recovered and stored the FNA samples for
further processing, and performed a macroscopic on-site
evaluation of the obtained specimen. Samples were embedded
in formalin and transported within 1 hour to the pathology
department. All samples were processed for histologic analysis
at the pathology department of each unit. The FNA samples
were evaluated by a dedicated pathologist at each hospital. Tis-
sue sections of 3—4 pm size were stained with hematoxylin-eo-
sin for morphologic evaluation and/or subjected to different
immunohistochemical analysis methods. A histologically ad-
equate sample was defined as an architecturally intact piece of
a tissue sample from the target lesion that is deemed sufficient
for histologic evaluation by the pathologist.

The reference final diagnosis was obtained from the histo-
logic assessment of surgical specimens in operated patients.
For non-operated patients, the final diagnosis was obtained by
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combining the findings of EUS and/or other radiologic tech-
niques (computed tomography, magnetic resonance imaging)
with compatible clinical/radiologic follow-up findings over at
least 12 months.

Statistical analysis

Data were analyzed using the Statistical Package for Social
Sciences (SPSS software version 15.0; SPSS Inc., Chicago, IL,
USA) for Windows. The descriptive statistics used included
mean values and standard deviation for continuous variables,
and percentages and proportions for categorical variables.
Statistical analysis was performed using the chi-square and
Mann-Whitney U tests, as appropriate. The sensitivity, spec-
ificity, positive predictive value (PPV), negative predictive
value (NPV), and overall accuracy of EUS-FNA with a 19-G
needle were calculated with 95% confidence intervals (CIs).
Furthermore, a subanalysis of the diagnostic accuracy of each
needle was also performed. Inadequate samples for histologic
evaluation or technical failures were considered false-negative
cases.

A binary logistic regression was used to examine the pos-
sible predictors for a correct diagnosis. Our regression model
used a backward stepwise selection (Wald) method. All con-
tinuous variables were dichotomized as normal versus abnor-
mal (yes vs. no). The coefficients obtained from the logistic
regression analysis were also expressed in terms of odds ratios
(ORs) of event occurrence. A p-value of <0.05 was considered
statistically significant.

RESULTS

A total of 201 patients (60.2% men, mean age 67.5+13.6
years) finally met the inclusion criteria and were enrolled. Ta-
ble 1 describes the clinical and pathologic features of the study
population.

Most patients presented a pancreatic mass (n= 143, 71.1%),
localized at the pancreatic head in 122 (85.3%), at the uncinate
process in 16 (11.2%), and at the pancreatic neck in 5 (3.5%)
patients. Thirty-four patients (16.9%) had enlarged and ab-
normal lymph nodes in the periduodenal (n=7, 20.5%), per-
imesenteric (n=9, 26.5%), hepatic hilar (n=15, 44.1%), and
aortocaval (n=3, 8.8%) sites. Thirteen patients (6.5%) had an
extrahepatic biliary mass, whereas the remaining 11 patients
(5.6%) presented a hepatic mass. In 21.9% of the cases, the
mass had EUS features consistent with vascular invasion.

The mean lesion size was 32.9+13.9 mm. EUS-FNA was
performed using the Ex-19G needle in 43.8% of the cases and
ExF-19G in the remaining 56.2%, through the duodenal bulb
(47, 23.4%), second duodenal portion (143, 71.1%), and third

duodenal portion (11, 5.5%). The mean number of passes was
2.06+0.7.

No major or minor complications occurred during or after
the sampling procedure. FNA was feasible in all cases. The
needle was easily inserted into the scope and withdrawn from
the working channel in all 201 cases, with no registered scope
damages.

An adequate histologic sample was obtained in 193 cases
(96.1%). According to histology, 149 of 193 lesions were finally
classified as malignant and 44 as benign, and their different
features are summarized in Table 1.

The diagnostic accuracy of EUS-FNA was 93.5% (95% CI,
89.2%-96.5%), with a sensitivity of 92.1% (95% CI, 86.8%-
95.7%), specificity of 100% (95% CI, 90.5%-100%), PPV of
100%, and NPV of 74% (95% CI, 62.8%-82.7%). We found
that Ex-19G and ExF-19G had similar sensitivity, specificity,
and diagnostic accuracy (Table 2). However, ExF-19G was
more frequently used to obtain tissue from the liver (8.8% vs.
1.1%, p=0.03) and permitted fewer passes (1.82+0.6 vs. 2.38
+0.8, p=0.002). By contrast, Ex-19G was more frequently
used to perform FNA from the pancreatic head (69.3% vs.
53.9%, p=0.02) and through the third duodenal portion
(11.3% vs. 0.9%, p=0.001) (Table 1).

In binary logistic regression, only vascular invasion (OR,
6.4; p<0.001) and age >65 years (OR, 1.81; p<0.01) were
independent factors associated with a correct diagnosis using
the ExF-19G needle (Table 3). Conversely, sex, site of the mass
(pancreas, lymph nodes, bile ducts, or liver), size of the mass,
number of passes, and site of puncture (bulb, second duodenal
portion, or third duodenal portion) were not predictive of a
correct diagnosis.

DISCUSSION

The present multicenter study was performed to explore
the feasibility, safety, and accuracy of FNA sampling with a
19-G needle made of a stainless nitinol alloy in a large cohort
of consecutive patients with solid lesions approached from
the duodenum. The procedure was technically successful and
safe in all patients, obtaining an adequate sample for histologic
examination in 96.1% of the cases with an overall diagnostic
accuracy of 93.5%.

In the last 15 years, there has been an increasing interest in
developing EUS tools for obtaining core samples for histologic
analysis."'® This interest arises from several sources, mainly
the necessity to reach a reliable diagnosis without ROSE, as
well as to obtain a core tissue for molecular profiling and tar-
geted therapies in GI/pancreatic cancer, with fewer passes and
less time consumed.”
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Table 1. Clinical and Pathologic Information of the Study Population

Entire population (1=201) Ex-19G (n=88) ExF-19G (n=113) p-value

Male gender, 7 (%) 121 (60.2) 54 (61.4) 67 (59.3) 0.7
Age, yr (mean+SD) 67.5%13.6 71.7412.4 64.2%13.6 0.5
Pancreatic lesion, # (%) Head 122 (60.7) 61 (69.3) 61 (53.9) 0.02”
Uncinate process 16 (7.9) 8(9.1) 8(7.1) 0.6
Neck 5(2.5) 3(3.4) 2(1.8) 04
Lymph nodes, 7 (%) Periduodenal 7 (3.4) 3(3.4) 4(3.5) 0.9
Perimesenteric 9 (4.4) 3(34) 6(5.3) 0.5
Hepatic hilum 15 (7.5) 5(5.7) 10 (8.8) 0.4
Aortocaval 3(1.5) 0(0) 3(2.6) 0.3
Bile ducts masses, 1 (%) 13 (6.5) 4 (4.5) 9(7.9) 0.3
Liver masses, n (%) 11 (5.6) 1(1.1) 10 (8.8) 0.03”
Vascular invasion, # (%) 44 (21.9) 23(26.1) 21(18.6) 0.2
Mass dimensions, mm (mean+SD) 32.95+13.96 36.1+13.2 30.5+14.1 0.8
Number of passes (mean+SD) 2.06+0.76 2.38+0.8 1.82+0.6 0.002”
FNA duodenal site, 7 (%) Duodenal bulb 47 (23.4) 16 (18.2) 31(27.4) 0.1
Second portion 143 (71.1) 62 (70.4) 81 (71.7) 0.8
Third portion 11 (5.5) 10 (11.3) 1(0.9) 0.001”
Feasibility 100% 100% 100% 1
Inadequate samples, 7 (%) 8(3.9) 2(2.3) 6(5.3) 0.3
Malignant lesions in adequate sampling, 7 (%) 149 (74.1) 69 (78.4) 80 (70.8) 0.2
Pancreas, 111 (74.5) Adenocarcinoma 87 35 52 0.4
NET 11 3 0.3
Other metastasis 9 6 0.1
Primitive lymphoma 4 1 3 0.7
Lymph node, 25 (16.8) Lymphoma 20 11 9 0.4
Metastasis 5 3 2 0.1
Bile ducts, 8 (5.4) Cholangiocarcinoma 8 5 3 0.1
Liver, 5 (3.3) Metastasis 5 3 2 0.3
Benign lesions in adequate sampling, 7 (%) 44(21.9) 17 (19.3) 27 (23.9) 0.2
Pancreas, 23 (52.3) Chronic pancreatitis 22 9 13 0.6
Schwannoma 1 1 0 0.8
Lymph node, 12 (27.3) Tuberculosis 9 3 6 0.7
Sarcoidosis 3 1 2 0.5
Bile ducts, 3 (6.8) PSC 3 1 2 0.5
Submucosal, 6 (13.6) Low grade GISTs 6 2 4 0.4

Ex-19G, ExpectTM standard type; ExF-19G, ExpectTM Slimline flexible type; FNA, fine-needle aspiration; GIST, gastrointestinal stromal
tumor; NET, neuroendocrine tumor; PSC, primary sclerosing cholangitis; SD, standard deviation.

“Statistically significant difference.
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Ex-19G (n=113) ExF-19G (n=88) p-value
Sensitivity 93.2% 91.1% 0.5
Specificity 100% 100% 1
PPV 100% 100% 1
NPV 73.6% 74.2% 0.3
Accuracy 94.4% 92.9% 0.4

Ex-19G, Expect™ standard type; ExF-19G, Expect™ Slimline flexible type; NPV, negative predictive value; PPV, positive predictive value.

Table 3. Factors Associated with a Correct Diagnosis Using the Expect™ Slimline Flexible Type Needle

e Univariate analysis Binary logistic regression
OR 95% CI p-value OR 95% CI p-value
Male sex 1.10 0.8-14 0.4
Age >65 yr 1.63 0.9-3.6 0.06” 1.81 12-43 <0.01”
Pancreatic mass 1.2 0.8-1.5 0.6
Lymph nodes 1.08 0.7-1.6 0.7
Bile ducts mass 0.8 0.5-1.8 0.8
Hepatic mass 1.3 0.8-1.7 0.5
Mass size >30 mm 1.12 0.8-1.7 0.6
Vascular invasion 15 1.1-1.9 <0.01” 6.4 34-116 <0.001”
FNA duodenal site Bulb 1.2 0.8-1.7 0.3
Second portion 1.3 0.7-1.9 0.5
Third portion 1.1 0.9-1.6 0.6
Number of passes >2 1.3 0.7-1.8 0.3
CI, confidence interval; FNA, fine-needle aspiration; OR, odds ratio.
“Statistically significant difference.
In 2006, Yasuda et al.”® first described the biopsy of medias- scope position.

tinal or intra-abdominal lymphadenopathy using a standard
19-G needle, with an overall diagnostic accuracy of 98% and
a very high chance (88%) of correct subtyping of lympho-
mas, in a cohort of 104 patients. The lesions were approached
through the duodenum in only a few cases. In 2011, Larghi
et al.” conducted a prospective study using the 19-G Echo tip
Cook needle in 120 patients with suspicious lesions after a first
FNA sampling. FNA showed a very high feasibility (98%) and
diagnostic accuracy (93%); however, the authors excluded le-
sions localized in the head or uncinate process of the pancreas
to avoid the transduodenal route and its complications. More
recently, Varadarajulu et al.”’ and Kumbhari et al.** described
their experience with the 19-G needles from Boston Scientific,
highlighting the usefulness of the needles in the safe sampling
of lesions from all different GI sites independently from the

However, when using a 19-G needle, the transduodenal ap-
proach remains controversial in terms of feasibility, safety, and
accuracy. The recent studies by Attili et al.”” and Laquiére et
al." have raised some doubts about the real efficacy of Ex-19G
and ExF-19G for transduodenal biopsy, for apparently discor-
dant reasons. In particular, Attili et al.” reported a technical
success rate >90% in five of six involved centers; however, the
procurement yield was rather low, ranging from 64% to 88%,
with two centers presenting an unacceptable rate of <70%
(missing a correct diagnosis in one of four patients). The au-
thors ascribed most of the technical failures to the inability
of placing the scope in a proper position for puncturing the
lesion; however, the registered low procurement yield likely
only partly relies on the low technical success. Interestingly, in
the study, the authors removed the stylet of the needle before
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introducing the needle into the scope channel with the aim
of increasing the needle flexibility. This likely contributed to
the occurrence of major complications in 2.4% of the patients,
who all required hospitalization. We suggest, however, that
this may also explain the low procurement yield registered in
the study, as, without the stylet, the needle tip may have been
occluded during the insertion into the target lesion, thus pro-
viding smaller and crushed samples. Meanwhile, Laquiere et
al." performed a multicenter prospective randomized study
comparing the 19-G needle with a standard 22-G needle.
The diagnostic accuracy was 69.5% and 87.3% for the 19-G
and 22-G needle, respectively, with an 8% incidence of minor
postexamination complications (nine cases for the 19-G nee-
dle and nine cases for the 22 G needle). However, the technical
success of the 19-G needle was only 86.4% (vs. 100% for the
22-G needle), which was mainly responsible for the low accu-
racy of the 19-G needle.

Our study registered a technical success of 100%, a result
that is likely reliable owing to the homogeneity of study pro-
tocol and high flexibility of the needles.” Similarly, the pro-
curement yield (i.e., diagnostic accuracy) was extremely high
and also homogeneous among the different centers, without
registering any particular difficulty of obtaining a safe scope
position or performing a fanning biopsy.

In the multivariate analysis, the diagnostic accuracy was
strongly related to the age of the patients and to vascular inva-
sion. These data are reasonable because the presence of more
advanced malignant lesions is more frequent in the elderly
population and the feasibility and the chance of technical suc-
cess of the sampling procedure are higher for larger lesions (i.e.,
those with more frequent vascular involvement).

This study had several limitations. Its retrospective design
may be the most important limitation. The databases of each
single center have been prospectively collected; however, a
selection bias cannot be excluded considering that different
needles with various shapes and sizes are available in each
center and could have been used in selected patients as alter-
natives to the study needles. Moreover, the lack of centralized
pathologic reading could have caused measurement bias in the
histologic evaluation even if all pathologists were specialized in
pancreatico-biliary disease. A third limitation is the differing
contribution of the centers to the study population, with three
centers providing more than half of the total patients.

However, our study also has considerably high strength. The
reference diagnosis of malignant or benign lesions was based
on a very long (at least 12 months) follow-up period, which
makes our results highly reliable. This monitoring period is
sufficient to recognize malignant neoplasms in patients with
suspicious ultrasound/radiologic findings without evidence
of malignancy at biopsy. The results from the different centers
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were very homogeneous, independently of the number of
enrolled patients, which is likely to minimize the effect of a
potential selection bias. Among the eight Italian centers that
participated in the study, only four were high-volume centers;
however, all endosonographers were experts with at least 5
years of operative EUS practice. This means that our data are
likely to be reproducible in real life, provided that EUS-FNA is
performed by expert endoscopists and expert pathologists.

In conclusion, our data suggest that 19-G flexible needles
can be used safely through the duodenum with fewer passes
and less time consumed, providing sufficient tissue samples
to reach a diagnosis and perform ancillary techniques in most
patients. As new 19-G core needles, such as the Franseen and
fork-tip needles, have been recently introduced, it would be
interesting to compare them with the 19-G flexible needles in
terms of feasibility and accuracy when used in a critical posi-
tion such as in the transduodenal approach.
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