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Abstract

Introduction Fine-needle aspiration (FNA) is a well-
established technique to obtain cytological specimens, but
it does not permit the extraction of histological tissue-core
samples, which, if available, may increase the yield and
accuracy of the histopathological diagnosis. This prospec-
tive study was designed to assess the yield and diagnostic
accuracy of endoscopic ultrasound (EUS)-guided Trucut
needle biopsy (TNB) as first-line diagnostic method for
suspected malignant lesions identified by upper gastroin-
testinal EUS.

Methods In a prospective case series, 24 consecutive
patients (14 women; median age, 68 (range, 38—84) years)
with suspected malignancy underwent EUS-TNB with a
19-gauge needle. EUS was performed with a linear scan-
ning echo endoscope. When the EUS-TNB device did not
collect adequate samples, subsequent EUS-FNA was per-
formed. The presence or absence of malignancy was
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confirmed by postoperative histopathology or diagnostic
imaging follow-up for at least 9 months.

Results  Adequate tissue specimens were obtained in 20 of
24 (83%) patients by TNB. An accurate diagnosis was
achieved in 19 of 20 (95%) patients in whom TNB was
successful with a sensitivity and specificity of 93% and
100%, respectively. In 11 patients malignant disease was
found, whereas 8 patients showed benign lesions on TNB-
obtained histopathology. Thirteen patients underwent
additional EUS-FNA. The diagnosis by TNB was con-
firmed in seven of nine (78%) patients with additional
FNA. In three of four patients with inadequate TNB, the
diagnosis was established by FNA. The overall accuracy of
EUS-TNB was 79% (19/24) for all patients and 92% (22/
24) with subsequent FNA. The positive and negative pre-
dictive values for the diagnosis of a malignant lesion by
EUS-TNB were 57.9% and 88.9%, respectively. Neither
method had any procedure-related complications.
Conclusions EUS-guided TNB is a safe and accurate
technique to obtain core specimen for histopathologic
diagnosis in patients with suspected malignancies on upper
gastrointestinal EUS. FNA can serve as rescue technique
and should be performed if TNB fails to obtain adequate
tissue samples.
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Endoscopic ultrasound (EUS) is a well-established method
for the evaluation of intraintestinal and extraintestinal mass
lesions as well as for paraintestinal lymphadenopathy in the
gastrointestinal tract [1]. EUS-guided fine-needle aspira-
tion (EUS-FNA) has emerged as an important addition to
EUS that permits the cytological evaluation of suspected
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mass lesions [2]. The diagnostic yield of EUS-FNA is
approximately 90-95%, with an overall sensitivity and
specificity of 90% and 100%, respectively [3, 4]. Although
EUS-FNA has been shown to be a safe and feasible pro-
cedure, the overall diagnostic accuracy ranges between
68.4% and 84.3%, depending on several factors [5, 6].
First, the accuracy of the diagnosis relies on immediate
review of the specimen for sampling adequacy by an
on-site cytopathologist, which is rarely available during
the procedure [7]. Second, some neoplasms, such as well-
differentiated adenocarcinomas, stromal tumors, or lym-
phomas, are difficult to diagnose based solely on cytology
because EUS-FNA typically destroys the tissue architec-
ture and immunocytology often is not possible.

Compared with EUS-FNA a recently developed EUS-
guided Trucut biopsy needle (EUS-TNB) has been shown
to provide core-tissue specimens suitable for conventional
histology and with the potential of a higher diagnostic
accuracy compared with cytology samples obtained by
EUS-FNA [8, 9]. This study was designed to assess the
feasibility, safety, yield, and diagnostic accuracy of EUS-
TNB as a first-line diagnostic method in patients with
suspected malignancies, as well as the diagnostic impact of
additional EUS-FNA as a rescue method in cases of EUS-
TNB sampling failure.

Patients and methods

All patients were investigated after written, informed
consent and according to the guidelines of the local ethics
committee. Between March 2003 and September 2006, 24
consecutive patients (14 women; median age, 68 (range,
38-84) years) with suspected malignant lesions identified
by diagnostic imaging or endoscopy and within reach of
upper gastrointestinal EUS, such as pancreatic masses,
mediastinal or perigastric masses, and enlarged lymph
nodes, were recruited into the study. All patients underwent
EUS-TNB using a linear-array echo endoscope with a 3.7-
mm diameter working channel (GF-UCT 140, Olympus,
Hamburg). EUS-TNB was performed with a 19-gauge
Trucut needle (Quick-Core, Cook Medical, Bloomington,
IN). Each EUS-TNB specimen was immediately reviewed
by the endoscopist. When the procedure was suspected to
have failed to obtain an adequate sample for diagnosis
(e.g., small or friable specimens), subsequent EUS-FNA
was performed with a 22-gauge FNA needle (Echotip
Echo-1-22, Cook Medical).

All procedures were performed with the patient under
conscious sedation. For EUS-FNA, a 22-gauge needle
(Echotip, Cook Medical) was advanced into the lesion
under real-time ultrasound visualization as described in
detail by Wiersema et al. [10]. After removing the central
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stylet, a 10-ml syringe with extension tubing was attached
to the hub of the needle and suction was applied while the
needle was moved backward and forward within the lesion.
After retraction of the needle and removal of the central
stylet, the fluid was dispersed over cytology slides and
allowed to air-dry before staining.

For EUS-TNB the needle is equipped with a 20-mm
tissue tray, a 19-gauge outer cutting needle, and a spring
mechanism built into the handle. Under real-time ultra-
sound guidance, the target lesion was punctured and the
cutting needle advanced to its 20-mm limit. At this point,
the spring-loaded outer needle was fired over the tissue-
tray. After firing, the Trucut needle was removed from the
endoscope and the tissue specimens obtained was fixed
immediately in formalin.

For histological evaluation, tissue specimens were fixed
with buffered formaldehyde 4.5% (Sigma-Aldrich, Ger-
many). Sections were prepared for processing with
hematoxylin and eosin stain, histochemistry, and immu-
nohistochemistry. Immunohistochemistry was performed
using the indirect immunoperoxidase technique with a
typical panel of markers according to the differential
diagnosis of each case (Dako, Glostrup, Denmark). Histo-
pathological and cytological samples were reviewed by
different pathologists and cytologists for specimen ade-
quacy and diagnostic accuracy. When histopathological
evaluation of the Trucut biopsy specimen was diagnostic
for malignancy, this was regarded as definitive diagnosis
and the patient was treated accordingly. When the evalu-
ation was negative for malignancy further diagnostic
procedures, including diagnostic imaging and/or endos-
copy were performed, and a clinical follow-up of at least
9 months was required to rule out or confirm the presence
of malignancy. Diagnostic accuracy was calculated for all
patients who underwent EUS-TNB or for patients with
usable samples from EUS-TNB alone. Sensitivity, speci-
ficity, overall accuracy, and positive and negative
predictive values for malignancy were calculated.

Results

Twenty-four patients underwent EUS-TNB for 24 previ-
ously identified lesions. Tissue specimens were obtained in
20 of 24 (83%) patients of whom subsequent diagnosis was
available for 19 patients. In one patient with a paraesoph-
ageal mass, no definitive diagnosis could be made, although
EUS-TNB had obtained what appeared to be adequate
tissue specimens. In 4 of 24 patients EUS-TNB obtained
inadequate samples. The diagnostic sensitivity calculated
for all 24 patients investigated was 78% (95% confidence
interval (CI), 0.548-0.906) and 93% (95% ClI, 0.696-0.988)
for patients (20/24) with adequate tissue samples.
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The mean length of the tissue cylinder obtained by EUS-
TNB was 8.5 (range, 2-20) mm. The mean number of passes
was 1.4 (range, 1-2) for TNB and 1.7 (range, 1-3) for FNA.

For 13 patients in whom the procedure was assumed to
have failed to obtain an adequate tissue-sample for diag-
nosis by EUS-TNB, additional EUS-FNA was performed.
For all patients investigated, EUS-TNB and EUS-FNA
were performed without any procedure-related complica-
tions. The location of lesions is summarized in Table 1.

Histopathological analysis of the biopsy specimens was
diagnostic for malignancy in 11 of 20 (55%) patients in
whom EUS-TNB yielded adequate samples (9 adenocar-
cinoma, 1 squamous cell carcinoma, 1 neuroendocrine
tumor). In the remaining nine patients, biopsy specimens
revealed benign lesions in eight cases, which were con-
firmed to be benign by imaging and by additional clinical
follow-up of at least 9 months. In one patient, EUS-TNB
and EUS-FNA samples suggested malignancy, but the
definitive diagnosis of squamous cell carcinoma could only
be confirmed with the surgical resection specimen. The
histological diagnoses are shown in Table 2.

Immunohistochemistry was used in 14 of 20 samples
obtained by EUS-TNB. A tumor primary could be identi-
fied in 7 of 11 malignancies (metastasis of uterine
carcinoma, metastasis of a cholangiocarcinoma, pancreatic
adenocarcinoma, squamous cell carcinoma, metastasis of
bronchiogenic carcinoma) by investigating a typical panel
of surface-antigen markers, including CD19, CD20, CD34,
CD45, CD117, Ki67, CEA, CA19-9, and Ca 72-4.

In three of four patients in whom EUS-TNB obtained
inadequate samples, subsequent EUS-FNA recovered ade-
quate cell specimens for diagnosis (2 adenocarcinoma, 1
non-Hodgkin’s lymphoma). In one patient with an adrenal
gland mass neither EUS-TNB nor EUS-FNA could obtain
adequate samples. This lesion was later classified as
benign, because no change in the size was seen on follow-
up imaging studies at 3 and 9 months.

The overall accuracy of EUS-TNB for all 24 patients in
the study was 79% (19/24). When EUS-TNB was com-
bined with subsequent EUS-FNA in cases without adequate
specimens from EUS-TNB, the diagnostic accuracy
increased to 92% (22/24). When analysis of diagnostic
accuracy was limited to the 20 patients with adequate TNB
specimens, EUS-TNB provided the correct diagnosis in

Table 2 Diagnostic yield of EUS-TNB and EUS-FNA

Lesion Patients Definitive diagnosis

EUS-TNB EUS-FNA

Malignant lesions

Metastasis of bronchiogenic 4 4 2 (2)*
carcinoma

Squamous cell carcinoma 2 1 0

Metastasis of uterine carcinoma 1 1 0 (D)

Metastasis of 1 1 ND
cholangiocarcinoma

Pancreatic adenocarcinoma 1 1 ND

Neuroendocrine malignant 1 1 ND
tumor

Adenocarcinoma (unknown 4 2 33
primary)

Non-Hodgkin’s lymphoma 1 0 1 (1)

Benign lesions

Sarcoidosis 1(1)

Adrenal adenoma 3 2 2(3)

Inflammatory pancreatic tissue 1 1(1)
(chronic pancreatitis)

Ectopic thyroid tissue 1 1 ND

Benign mediastinal lymph nodes 1 1 ND

* Number of patients with EUS-FNA

95% (19/20). The positive predictive value for a malignant
lesion was 58%, and the negative predictive value was
89%.

Discussion

The composition of our patient cohort clearly tested the
advantages of EUS-TNB because it included patients with
mediastinal tumors of unknown primary, adrenal tumors,
and pancreatic masses, in all of whom a histological, rather
than cytological, diagnosis would be predicted to determine
subsequent treatment. A similar approach was suggested in
a recent study that recommended the use of EUS-TNB for
suspected malignancy with EUS-FNA as a rescue proce-
dure [11]. Such a rescue procedure might be even more
important when the lesion can only be reached by trans-
duodenal puncture, which is technically too challenging for

Table 1 Subject

L Location of lesion
characterization by type of

No. of cases Route of needle passage Mean size (range) of lesion (mm)

lesions Mediastinal mass

Pancreatic mass
Submucosal esophageal tumor
Tumor of the adrenal gland

Perigastric mass

12

W W N A

Transesophageal 41.2 (25-100)
Transgastric 37.5 (30-50)
Transesophageal 35 (20-50)
Transgastric 36.6 (30-40)
Transgastric 33.3 (25-50)
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EUS-TNB [12]. Despite recently available needles with
larger diameters, EUS-FNA yields mostly cytological
samples, which often limits an adequate assessment of the
biological behavior and the correct diagnosis of the pri-
mary lesion because of the lack of tissue architecture. To
obtain core-tissue specimens for histopathology a novel
cutting needle device has been developed, and in this study
we evaluated its use as diagnostic method for patients with
suspect intestinal or extraintestinal mass lesions.

EUS-TNB obtained visible core specimens in approxi-
mately 80% of our patients, which is in accordance with
previous reports [13, 14]. Although the endoscopist judged
the EUS-TNB obtained sample inadequate in 13 patients
(mostly for small or friable specimens), in all but one of
these cases the pathologist was able to make an accurate
histological diagnosis, which was confirmed by the cytol-
ogy taken during subsequent EUS-FNA. In the single case
in which EUS-TNB failed, EUS-FNA also could not har-
vest enough material for an accurate diagnosis. Because the
sample was suggestive for malignant disease, a second
EUS-FNA was performed; however, the second cytology
sample also failed to specify the diagnosis. Overall, this
indicates that with EUS-TNB, even when it does not yield
an intact tissue cylinder but barely visibly tissue fragments,
an accurate histopathology diagnosis can still be made and
additional EUS-FNA is unnecessary in most cases. Fur-
thermore, the obtained EUS-TNB specimens are easily
assessed for adequacy by the endoscopist himself and,
therefore, the on-site presence of a cytopathologist might
not be necessary. This helps to reduce the required time
and cost of the procedure.

In more than two-thirds of the samples obtained by
EUS-TNB, additional immunohistochemistry improved the
diagnostic accuracy and identified the cell proliferation rate
as well as the primary tumor site of malignant lesions.
Because malignancy was frequently suspected when
enlarged lymph nodes or metastases were found on EUS,
often in the absence of a known primary, EUS-TNB and
subsequently immunohistochemical analysis were essential
to establish the primary site of the cancer in many cases.

In four patients no tissue could be obtained by EUS-
TNB. Although the EUS-guided needle had successfully
hit the lesion, no specimen could be collected despite
repeated passes with the needle. In three of these four
lesions the analysis of the specimens obtained by sub-
sequent EUS-FNA identified the lesions as necrotic cell
mass. Because necrotic lesions have typically lost their
tissue architecture and show a more viscous consistency, it
is not surprising that no material could be harvested on the
tissue-tray of the needle. Although only two patients had
areas of suspected necrosis during a previously performed
EUS, an attempt at Trucut needle puncture should not be
restricted to patients without obvious necrotic lesions, even
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if our experience suggests that EUS-FNA would be pref-
erable in the presence of necrosis.

In the course of our study, we encountered several
technical problems. Because of the stiffness of the
19-gauge needle, passage through the echoendoscope was
sometimes difficult, especially when the tip of the endo-
scope was angulated. Once the Trucut needle was threaded
through the endoscope, the tip of the endoscope became
much stiffer, limiting its flexion. This impaired the
extraction of samples from the deeper part of the duode-
num and occasionally from the head of the pancreas.
Similar problems have been encountered by other investi-
gators, and a transduodenal approach was reported to be
successful in only 40% of cases [15, 16]. To overcome this
difficulty and because the mean length of the tissue cyl-
inders obtained by TNB was 8.5 mm, shorter tissue trays
could be tested and would probably result in equal diag-
nostic efficacy. This small change may increase the
flexibility of the endoscope while only marginally reducing
the size of core specimens obtained. The development of a
better EUS-TNB device to biopsy pancreatic lesions via the
duodenal wall could improve the accuracy of the diagnosis
of pancreatic cancer, which often is accompanied by an
extensive desmoplastic reaction that might render the
cytology inaccurate and would call for core biopsies for
histopathology [5, 16, 17].

All patients in our study had lesions >20 mm in diam-
eter, and those could be safely and readily sampled.
Moreover, in all patients, we visualized the tip of the needle
as well as the cutting sheath inside the lesion, which not
only ensures an accurate biopsy and adequate tissue har-
vesting but also reduces possible complications. With this
approach our patients did not experience a single compli-
cation arising from the procedure. Our experience suggests
that sampling of lesions <20 mm in diameter could more
easily result in complications because of perforation of the
lesion by the Trucut needle. This condition also may
improve by using needles with a shorter specimen tray. In
previous reports the overall rate of complications from
EUS-TNB was 2.5% (6/242 combined patients); adding our
cohort would decrease the rate to 2.2% [5, 6, 8, 9, 11, 12,
15-24]. The complication rate for EUS-FNA is generally
reported to be as much as 2% [10]. Taking this into account,
EUS-TNB can be regarded as equally safe but with a higher
diagnostic accuracy compared with EUS-FNA.

Our study has a few additional drawbacks, such as the
inclusion of patients with lesions in various anatomical
locations and with different types of benign and malignant
diseases. Nevertheless this is representative for the patient
selection in most tertiary referral centers with a high-
volume endoscopy unit. We calculated the operating
characteristics, such as sensitivity (92%), specificity
(100%), and positive (58%) and negative predictive value



Surg Endosc (2009) 23:2351-2355

2355

(89%) of EUS-TNB, and these compare favorably with the
data reported recently by Storch and coworkers [25].

Conclusions

We tested the diagnostic accuracy of a new EUS-guided
Trucut biopsy needle as a first-line method for patients with
intestinal or extraintestinal mass lesions of suspected
malignancy. In cases in which TNB is not diagnostic, sub-
sequent FNA may provide the accurate diagnosis and
therefore both procedures can be used complementarily. A
study by Wittmann and coworkers recently showed that the
combination of EUS-FNA and EUS-TNB in lesions >2 cm
in diameter significantly improves adequate sampling and
diagnostic accuracy by as much as 95% [14]. Our data
confirm this conclusion. Further studies warranted only after
technical improvements of the device have enhanced its
flexibility, especially for lesions that can only be reached via
the transduodenal route. Currently we cannot recommend
TNB for routine use in lesions of the head of the pancreas.
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