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ABSTRACT: Background. To determine the diag-
nostic accuracy and complications of percutaneous
sonographic (US)-guided core needle-needle biopsy
in the diagnosis of solid pancreatic masses.

Methods. Cases of US-guided percutaneous core
needle biopsy of solid pancreatic masses performed
in our department between July 2009 and June 2015
were analyzed retrospectively. The demographic
data, lesions’ size and location, pathology results,
accuracy, sensitivity, specificity, positive predictive
value, negative predictive value, and complications of
the biopsies were determined.

Results. A total of 250 patients (150 males, 100
females; age range, 16–88 years; mean age, 64.3 6 12.1
years) were included in the study. The overall diagnos-
tic accuracy, sensitivity, specificity, positive predictive
value, and negative predictive value of all 250 biopsies
were 94.8%, 94.3%, 97.2%, 99.5%, and 75%, respec-
tively, and changed to 98.4%, 99%, 94.7%, 99%, and
94.7%, respectively, after the biopsy was repeated in
12 patients. Four (1.6%) major complications, including
a pseudoaneurysm of the gastroduodenal artery, and
three cases of acute pancreatitis, and one (0.4%) minor
complication (a vaso-vagal syncope), were observed.
There was no biopsy-related death.

Conclusions. US-guided percutaneous core needle
biopsy is a safe and highly effective method with
acceptable complication rates in the diagnosis of solid
pancreatic masses. VC 2016 Wiley Periodicals, Inc. J Clin
Ultrasound 44:470–473, 2016; Published online in
Wiley Online Library (wileyonlinelibrary.com). DOI:
10.1002/jcu.22362
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INTRODUCTION

Pancreatic cancer is one of the most common
causes of cancer-related death in the world.1,2

Only 15% of patients have a resectable tumor,
and the tumors in the remaining 85% of patients
are nonresectable because of distant metastasis or
local invasion at the time of diagnosis. A pancre-
atic biopsy is not recommended in patients with
resectable pancreatic tumors before surgery
except when neoadjuvant therapy is being consid-
ered. However, biopsy is required for a definitive
diagnosis for chemoradiotherapy in patients with
unresectable tumors or in patients with resectable
tumors who are medically unsuitable for surgery,
and also in conditions that require different
treatment protocols such as primary lymphoma,
mesenchymal tumors, metastasis to the pancreas,
and focal pancreatitis mimicking neoplastic dis-
ease.3–6 In this article, we present our clinical
experience with percutaneous sonographic (US)-
guided core needle biopsy for solid pancreatic
masses.

METHODS

US-guided percutaneous core needle biopsies per-
formed in our department between July 2009
and June 2015 in a total of 250 consecutive
patients for diagnosis of suspiciously malignant
solid pancreatic masses with or without necrotic/
cystic component were analyzed retrospectively.
This retrospective study was approved by our
institutional research ethics board. Indications
for biopsy were based on clinical examination,
elevated cancer embryonic antigen, US, CT, and
MRI findings. Anticoagulation or aspirin therapy
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was stopped 1 week before the biopsy. Informed
consent was obtained from all patients.

Patients were placed in the supine position,
and anterior access was used for biopsy proce-
dures in all patients. When a direct access to the
lesion was impossible, transhepatic or transen-
teric routes were used. US examination was per-
formed using a Nemio or Xario US scanner and a
1–6-MHz convex-array transducer (Toshiba Medi-
cal Systems, Tokyo, Japan), and assessment of
the pancreatic lesion’s characteristics such as
size, location, and relation to the blood vessels
was conducted. Thereafter, under standard ster-
ile conditions, local anesthesia was administered
by infiltrating 15–20 ml of 1% lidocaine to the
peripancreatic space, subcutaneous tissue, and
skin using a 20-gauge Chiba needle. With the US
probe in the transverse view, using a free-hand
technique, a biopsy was taken from the pancre-
atic mass using an 18-gauge semi-automatic
Tru-cut biopsy needle with an adjustable sample
notch (10 mm–20 mm) (Geotek Medical, Ankara,
Turkey) (Figure 1). Between one and three biop-
sies were taken depending on the adequacy of the
cores obtained and the patient’s tolerance. The
cores were sent to the pathology department for
histopathological assessment. All patients were
monitored for at least 4 hours following the proce-
dure for acute complications. The final diagnosis
was determined by surgical results, clinical
course, and follow-up imaging. Procedure-related
complications were identified by reviewing clini-
cal notes, follow-up imaging, and laboratory
findings.

A biopsy result was considered a true positive
when the pathology result was positive for malig-
nancy. A biopsy result was considered a true nega-
tive when the pathology result was negative for
malignancy without further evidence of malignancy
by imaging and clinical follow-up or a repeat biopsy.
A biopsy result was considered a false negative
when the pathologic or clinical results proved posi-
tive for malignancy. A biopsy result was considered
a false positive when subsequent evidence resulted
in an alternative diagnosis. Diagnosis of fibroadi-
pose or fibromuscular tissue, normal parenchyma,
and insufficient or inadequate material were catego-
rized as nondiagnostic results.

The demographic data, size, and localization of
the mass, pathology results of the biopsy, and
complications were recorded for each patient.
Minor and major complications were defined
according to the guidelines for percutaneous nee-
dle biopsy of the Society of Interventional Radiol-
ogy.7 Diagnostic accuracy, sensitivity, specificity,
positive predictive value, and negative predictive

value were calculated. Statistical analysis was
conducted using the SPSS software version 14.0
for Windows (SPSS Inc., Chicago, IL).

RESULTS

A total of 250 patients (150 males, 100 females;
age range, 16–88 years; mean age, 64 6 12
years) were included in the study. The mean
mass size was 3.9 6 1.7 cm (range, 0.8–11.3 cm).
The lesion’s localization was the head/neck in
161 patients, body in 63 patients, and tail in 26
patients. A repeat biopsy was required in 12
patients (4%) because the initial result did not
concord with the high clinical suspicion of
malignancy.

Of the 250 initial biopsy samples, there were
201 true positive results for malignancy, 1 false
positive result, 36 true negative results, and 12
false negative results. One biopsy sample was
incorrectly diagnosed as a pancreatic adenocarci-
noma; the final diagnosis was a neuroendocrine
tumor, which was confirmed by the surgical
pathology result. This sample was accepted as a
false positive result because the alternative diag-
nosis had a different treatment protocol. False
negative pathology results included chronic pan-
creatitis (n 5 5), extrapancreatic fibroadipose tis-
sue (n 5 3), normal parenchyma (n 5 2), chronic
inflammatory disease (n 5 1), and insufficient
material (n 5 1).

After initial biopsies, histopathological results
were adenocarcinoma (n5 166), chronic pancreati-
tis (n5 21), nondiagnostic results (n5 20), metas-
tasis (n5 11), neuroendocrine tumor (n 5 9),
chronic active inflammatory disease/granulomatous
inflammatory disease (n5 4), necrotic tissue/fat

FIGURE 1. Transverse sonogram shows a 4-cm hypoechoic mass

(black arrow) in the head of the pancreas. Post-firing sonogram

shows the echogenic needle in the mass (white arrow). Pathology

confirmed an adenocarcinoma.
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necrosis (n5 4), diffuse large cell lymphoma
(n5 2), malignant mesenchymal tumor (n5 2),
mucinous adenocarcinoma (n 5 2), small blue
round cell tumor (n 5 2), serous cystadenoma/
microcystic serous cystadenoma (n 5 2), adenosqua-
mous carcinoma (n5 1), anaplastic carcinoma
(n5 1), acinic cell tumor (n 5 1), biliary papilloma-
tosis (n5 1), and pancreatic intraepithelial neopla-
sia (n5 1). The overall diagnostic accuracy,
sensitivity, specificity, positive predictive value, and
negative predictive value of all 250 biopsies were
94.8%, 94.3%, 97.2%, 99.5%, and 75%. It changed
to 98.4%, 99%, 94.7%, 99%, and 94.7%, respec-
tively, after the repeat biopsy in 12 patients.

The procedure was well tolerated by most
patients. Twenty-seven patients (10.8%) experi-
enced abdominal pain and nausea during or after
the procedure. Appropriate analgesic and antie-
metic drugs were administered when required,
and symptoms resolved rapidly. Four major com-
plications (1.6%) including gastroduodenal artery
pseudoaneurysm in one patient (0.4%), acute pan-
creatitis in three patients (1.2%), and a minor
complication (vaso-vagal syncope) in one patient
(0.4%) were observed The gastroduodenal artery
pseudoaneurysm was treated by endovascular
embolization using microcoils through the right
femoral artery access. Other complications were
managed medically. Postprocedural amylase lev-
els were available in 103 patients, and elevated
serum amylase level without clinical symptoms
was observed in 15 patients (14.5%). Biopsy-
related death did not occur.

DISCUSSION

Biopsy techniques for pancreatic mass include sur-
gical biopsy, percutaneous biopsy, and endoscopic
US (EUS)-guided fine-needle aspiration (FNA)
biopsy.3,5,8–13 Surgical biopsy has high rates of
morbidity and mortality and should be avoided.
CT, US, and EUS can be used to guide a pancreatic
mass biopsy.5,6,10,14 The choice of the imaging
modality depends on the availability and expertise
of an interventional radiologist or endoscopist, and
the lesion’s and patient’s characteristics, such as
size and localization of the lesion, patient’s obesity,
and presence of excess bowel gas.

Core needle biopsy and FNA both provide tis-
sue samples from a lesion/organ.6,10,14–18 Core
needle biopsy is more sensitive than FNA in the
diagnosis of a pancreatic mass.14,19 The sample
quality of core needle biopsy is sufficient and of
superior diagnostic quality than that of FNA and
provides more tissue for further histopathological

testing. Typically, 14–20-gauge cutting needles of
the Tru-cut type are used. FNA is performed
with smaller-gauge (20–25 gauge) needles. In
our department, we routinely do percutaneous
US-guided core needle biopsies of solid pancre-
atic masses using an 18-gauge semi-automatic
Tru-cut biopsy needle.

CT-guided percutaneous pancreatic biopsy has
shown a high diagnostic accuracy rate of
�90%.14–17 However, CT-guided biopsy is more
time-consuming and involves radiation expo-
sure. EUS-guided FNA is another method for
sampling of pancreatic masses, which is increas-
ing in popularity and availability. However, it
has a lower sensitivity of 55%–97%.6,7,10,20,21

A major advantage of this technique is the
detection of small pancreatic lesions. However,
this method may not be feasible for a biopsy of
a mass located in the body or tail.

US-guided percutaneous biopsies of pancreatic
solid masses are widely performed and have been
shown to be a safe and effective method of
biopsy.5,11–13,19,22,23 This method has the advan-
tages of greater availability, a higher success rate,
lower cost, shorter procedure time, real-time visu-
alization of the biopsy needle, and absence of ioniz-
ing radiation.6,14 An anterior access is typically
used to obtain a sample from the pancreatic lesion.
However, a lesion located in the pancreatic head
and uncinate process may be obscured by the
colon, stomach, or duodenum. In such cases, a
transhepatic, transgastric, or even transenteric
access can be used, as in our study.5,14,16,19

Although it is generally possible to access lesions
located in any portion of the pancreas by percuta-
neous US-guided biopsy, accessing a small lesion
located in the tail of the pancreas, particularly in
obese patients with bowel gas distention, can be
challenging. CT-guided biopsy is an alternative
method for those patients. In our department,
patients with a pancreatic mass that was not visi-
ble on US examination were referred for
CT-guided biopsy. There were less than 10 such
cases over the last 5 years.

Our final results showed high sensitivity and
diagnostic accuracy of all 250 biopsies, which were
consistent with the results of previous stud-
ies.5,11–13,19,22,23 The causes of false-negative biopsy
results include severe desmoplastic reaction
induced by the pancreatic adenocarcinoma that
limits the histopathological interpretation, needle
misplacement, sampling errors, and small-size
lesions.19,22,23 Our initial false negative results
were corrected by the repeat biopsies. Negative
biopsy results should be carefully correlated with

KAHRIMAN ET AL

472 JOURNAL OF CLINICAL ULTRASOUND



clinical and imaging findings and the biopsy
repeated if there is a suspicion of malignancy.

Complications of the pancreatic mass biopsies,
which range from 0% to 21.4%, include self-
limiting mild reactions, transient fever, duode-
nal perforation, abscesses, right gastric artery
laceration, retroperitoneal hematoma, subcapsu-
lar hepatic hematoma, and tumor cell seeding
to retroperitoneum.5,11–14,16,19,20,22 We experi-
enced an overall complication rate of 2%, which
was consistent with the reported rates in the
literature. Complications were mainly managed
medically. However, one patient required an
interventional radiologic procedure.

The limitations of this study include the retro-
spective nature of the study design, the absence
of comparison with other image-guided techniques
such as CT-guided biopsy or EUS-guided FNA,
and the inability to analyze our results by the
location and size of the masses. In conclusion, our
study showed that percutaneous US-guided core
needle biopsy in the diagnosis of solid pancreatic
masses is a safe and effective method that can be
used as the first-choice method for the histopatho-
logical diagnosis of solid pancreatic masses.
Repeated pancreatic mass biopsy should be con-
sidered in patients with negative biopsy results
with a high clinical suspicion of malignancy.
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