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INTRODUCTION

Over the past 20 years, endoscopic ultrasound-guided 
fine-needle aspiration (EUS-FNA) has become the most 
widely utilized technique to sample a variety of  lesions 
including solid and cystic pancreatic masses, mediastinal 

ABSTRACT

Background and Objectives: Standard endoscopic ultrasound-fine-needle aspiration (EUS-FNA) needles are in widespread 
use. Meaningful differences between the available needles have been difficult to identify. Recently, a new EUS needle (Shark 
Core®, Covidien, Dublin, Leinster, Ireland), has been introduced in an attempt to improve diagnostic accuracy, tissue yield, and 
to potentially obtain a core tissue sample. We performed a pilot study prospectively to evaluate this new needle when compared 
to a standard EUS-FNA needle. Materials and Methods: Analysis of the first 15 patients undergoing EUS-FNA with the 
Shark Core needle was performed and it was compared to EUS-FNA in 15 patients who underwent EUS-FNA with a standard 
needle. Results: The Shark Core needle required fewer needle passes to obtain diagnostic adequacy than the standard needle 
[(χ2(1) = 11.3, P < 0.001]. The Shark Core needle required 1.5 passes to reach adequacy, whereas the standard needle required 
three passes. For cases with cell blocks, the Shark Core needle produced diagnostic material in 85% of cases [95% confidence 
interval (CI): 54–98], whereas the standard needle produced diagnostic material in 38% of the cases (95% CI: 9-76). The Shark 
Core needle produced actual tissue cores 82% of the time (95% CI: 48–98) and the standard needle produced no tissue cores 
(95% CI: 0-71) (P = 0.03). Conclusion: This pilot study found that the Shark Core needle had a high rate of producing adequate 
cytologic material for the diagnosis of pancreatic and peri-pancreatic lesions sampled by EUS with fewer passes required to 
obtain a definitive diagnosis and with a high rate of tissue cores being obtained when compared to a standard FNA needle. 
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and gastric lymph nodes, gastrointestinal submucosal 
lesions, and peri-rectal lesions. EUS-FNA is estimated 
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to have a sensitivity of  75%-92% and a specificity of  
82%-100%.[1] 

Many different EUS-FNA needles are available, 
the vast majority of  which are designed to obtain 
cytologic specimens. Standard EUS needles are in 
widespread use and work with a high level of  clinical 
efficacy. Meaningful differences between the available 
needle types and sizes have been difficult to identify. 
A recent meta-analysis showed that there was little 
clinical difference between different EUS-FNA needle 
sizes when 19-gauge, 22-gauge, and 25-gauge needles 
were compared, and other studies have shown a 
similar lack of  meaningful difference between needle 
sizes.[2-4] Differences in FNA technique (i.e., the use 
or lack of  use of  a stylet) have also been shown to 
have limited value on the final result.[5,6] Still, EUS-
FNA is a complex process that is not uniformly 
standardized.[7]

EUS-FNA needles with novel tip shapes have been 
available for some time. These devices have been 
designed to attempt to obtain a core biopsy and not 
just cytology. One of  these, Trucut® biopsy needle, 
Wilson Cook, Winston Salem, NC, USA has proven 
to be effective but does not have widespread use, 
largely due to issues regarding cost and technical 
ease of  use, and is largely used as an adjunctive 
tool and/or in special situations.[8-11] Another device 
intended to produce a core sample (Procore®, Wilson 
Cook, Winston Salem, NC, USA) was found to be 
of  a similar value to standard EUS-FNA needles, 
and did not reliably produce a core of  tissue or 
have additional advantages over standard EUS-FNA 
needles.[2,12]

Recently, a new EUS needle (Shark Core®, Covidien, 
Dublin, Leinster, Ireland) has been introduced, which 
has a novel needle tip shape in an attempt to improve 
diagnostic accuracy, tissue yield, and to potentially 
obtain a core tissue sample via EUS. The needle tip 
design incorporates two sharp points of  different 
lengths and a multifaceted bevel in an attempt to 
capture additional tissue, preferably in a core of  tissue 
[Figure 1]. No clinical data are available on this needle 
at the time of  this writing. 

We performed a retrospective pilot study to evaluate 
the clinical value and efficacy of  this needle when 
compared to a standard EUS-FNA needle.

MATERIALS AND METHODS

An analysis of  the first 15 patients (between October 
2014 and January 2015) to undergo EUS FNA with the 
Shark Core® needle at the University of  Utah School 
of  Medicine/Huntsman Cancer Center was performed. 
For comparison, 15 patients who underwent EUS-FNA 
performed by the same endoscopist using a standard 
needle (EchoTip®, Wilson Cook, Winston Salem, NC, 
USA) were included. 

EUS-FNA with both needle types was performed in 
the standard manner using linear echoendoscopes. All 
EUS-FNA procedures were performed by a single 
endosonographer (DGA) with over 12 years of  
experience. The technique for both the needles was to 
insert the needle, remove the stylette, and take several 
slow passes (three to five). Rapid on-site evaluation 
(ROSE) by a cytopathologist was performed on all of  
the 30 included EUS-FNA cases. Slides were prepared 
for on-site evaluation using the rapid DiffQuik® stain; 
in some cases, alcohol-fixed slides were also submitted 
for Papanicolau staining. For standard needle specimens, 
FNA direct-smear slides were created at the time of  the 
exam and excess needle rinse, if  present, was submitted 
into a saline tube for cell block preparation. For Shark 
Core® specimens, touch or squash preparation slides 
were created and the core, if  intact, was submitted 
for formalin fixation for cell block preparation. The 
technique for touch preparations was to either move the 
core fragment around the majority of  the surface of  a 
slide with a needle cap or to gently press the sample 
between two slides, and then place the core fragment 
into formalin or saline. The squash preparation entailed 
compressing the core fragment between two slides and 

Figure 1. Image of tip of Shark Core needle (used with the permission 
of Covidien) 
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using shear force (in the direction of  the long axis 
of  the slides) to help disperse the cells for immediate 
cytologic evaluation. This method usually disrupted the 
core fragment to the extent that no remaining intact 
fragment was available to be placed into formalin or 
saline. In some cases, the Shark Core® needle was 
rinsed in sterile saline and cell blocks were prepared 
from the rinse. 

Each case was independently reviewed by three board 
certified cytopathologists (BLW, BEC, and JMW) for 
the following cytologic parameters on the aspirate 
smears or touch/squash preparations: overall cellularity 
[1 (low) to 3 (high)] and percentage of  obtained cells 
that were lesional/representative (<25%, 26%-50%, 
and >50%), relative ease of  interpretation [1 (difficult) 
to 3 (easy)]. Pathologic material and reporting records 
were also reviewed for each case to confirm the 
number of  needle passes to achieve diagnostic adequacy, 
the presence or absence of  diagnostic material on 
an hematoxylin and eosin (H and E) slide (from cell 
block, if  prepared), whether a definitive diagnosis 
was able to be rendered, and the presence or absence 
of  a true core of  tissue (within the cell block, if  
prepared). Contingency tables for cellularity, production 
of  diagnostic material in cell blocks, and production 
of  cores were evaluated using Fisher’s exact test. 
The number of  needle passes was evaluated using 
the Kruskal-Wallis test. Statistical calculations were 
performed using Stat 13 (StatCorp LP, College Station, 
TX, USA). 

This study was approved by our Institutional Review 
Board (IRB) at the University of  Utah/ARUP 
Laboratories. It is to be noted that no consent was 
obtained due to the retrospective nature of  the study, 

and no patients were contacted during the completion 
of  this study. 

RESULTS

Fifteen patients underwent either transgastric or 
transduodenal EUS-FNA with the Shark Core® 
needle. Five patients underwent EUS-FNA with 
a 25-gauge Shark Core® needle while 10 patients 
underwent EUS-FNA with a 22-gauge Shark Core® 
needle. Twelve patients underwent EUS-FNA for 
the evaluation of  solid pancreatic lesions and three 
patients underwent EUS-FNA for the evaluation of  
peripancreatic adenopathy. The comparison cohort 
comprised 15 patients who underwent either trasgastric 
or transduodenal EUS-FNA with the EchoTip® 
(22-gauge) needle for evaluation of  solid pancreatic 
lesions. A distribution of  the final cytologic diagnosis 
for each needle type is given in Figure 2. Representative 
tissue samples from each needle are shown in 
Figures 3 and 4.

The Shark Core® needle required fewer needle passes 
to obtain diagnostic adequacy than the EchoTip® 
needle [(χ2(1) = 11.3, P < 0.001]. On an average, 
the Shark Core® needle required 1.5 passes to reach 
adequacy whereas the EchoTip® needle required three 
passes [Table 1]. Overall, 21 out of  30 cases had cell 
blocks prepared including 13/15 cases using the Shark 
Core® and 8/15 cases using the EchoTip® needle. 
Where cell blocks were prepared, the Shark Core® 
needle showed a trend toward increased production 
of  diagnostic material within the blocks (P = 0.06). 
For cases with cell blocks, the Shark Core® needle 
produced diagnostic material in 85% of  the cases 
[95% confidence interval (CI): 54-98], whereas the 
EchoTip needle produced diagnostic material in 

Figure 2. Comparison of needle passes by needle type

Table 1. Comparison of needle passes for Shark 
Core® needle and EchoTip® needle
Passes EchoTip® Shark Core® Total
1 3 7 10
2 0 8 8
3 8 0 0
4 3* 0 3
5 0 0 0
6 1 0 1
Total 15 15 30
Each line shows the number of cases for each number of needle passes. 
For example, three EchoTip cases and seven Shark Core needle cases 
achieved adequacy after one needle pass. The asterisk indicates one case 
in which diagnostic adequacy was not obtained as the final diagnosis was 
“nondiagnostic”
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38% of  the cases (95% CI: 9-76) [Table 2]. When 
diagnostic material was present in the cell block, the 
Shark Core® needle produced actual tissue cores 82% 
of  the time (95% CI: 48-98) and the EchoTip® needle 
produced no tissue cores (95% CI: 0-71) [Table 3]. 
Figures 2 and 3 show representative photomicrographs 
of  diagnostic cell blocks with tissue cores and without 
tissue cores, respectively. The difference in the 
production of  tissue cores was statistically significant 
(P = 0.03). 

With respect to the retrospectively assessed cytologic 
parameters on the aspirate smears and touch/crush 

preparations, there was no significant difference between 
specimen cellularity, percentage of  lesional material, or 
ease of  interpretation between the two needle types 
(based on the combined blinded review by the three 
cytopathologist observers). 

DISCUSSION

Our pilot investigation utilized the novel Shark Core® 
(Beacon Endoscopic) needle (22-gauge and 25-gauge) 
with a 4 cutting edge structure, which is designed 
to optimize tissue yield and coring potential during 
EUS-guided FNA procedures. Our preparations with 
the Shark Core® needle allowed simultaneous cytology 
material in all cases and diagnostic core biopsy material 
in a significant subset of  cases where cell blocks were 
prepared [9 out of  13 (69%) cases in which blocks 
were made]. 

Fourteen out of  15 (93%) EUS-FNA cases of  either 
solid pancreatic lesions or peri-pancreatic lymph nodes 
had definitive diagnoses rendered using the Shark 
Core® needle. By comparison, our control population 
of  patients receiving EUS-FNA with a standard needle 
(EchoTip®, 22-gauge) had fewer overall cell blocks that 
were attempted with only three out of  eight (38%) 
harboring diagnostic material and none demonstrating 
actual tissue cores. Cases performed with the standard 
needle yielded a similar, albeit slightly lesser rate [12 out 
of  15 (80%)] of  definitively diagnostic samples. 

Figure 4. Cell block with diagnostic material without a tissue core. 
Hematoxylin and eosin (20×) stain of a cell block preparation from 
a case using the EchoTip® needle. The photomicrograph shows 
malignant-appearing strips of columnar cells consistent with 
adenocarcinoma. It is to be noted that the cell clusters are not present 
in a true tissue core and are instead dispersed within a red blood cell 
background

Table 2. Production of diagnostic material in cell 
blocks
Diagnotic material 
produced?

EchoTip® Shark Core® Total

Yes 3 11 14
No 5 2 7
Total 8 13 21
Success rate  
(95% CI*)

38%  
(9–76)

85%  
(54–98)

*CI: Confidence interval

Table 3. Presence of cores in cell block (given the 
presence of diagnostic tissue in blocks)
Core present? EchoTip® Shark Core® Total
Yes 0 9 9
No 3 2 5
Total 3 11 14
Success rate
(95% CI*)

0%
(0–71)

82%
(48–98)

*CI: Confidence interval

Figure 3. Cell block with a tissue core of diagnostic material. 
Hematoxylin and eosin (10×) stain of a cell block preparation from 
a case using the Shark Core® needle. The photomicrograph shows 
mucin producing malignant cells in groups and single cell distribution, 
diagnostic of adenocarcinoma 
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Perhaps more important is the result that the cytologic 
material afforded on site by the Shark Core® needle 
allowed a significantly reduced number of  needle passes 
to reach specimen adequacy (P < 0.001). The reduction 
in the number of  endoscopist passes to adequacy was 
twofold less with the Shark Core® needle (average 1.5 
passes/case) versus the standard needle (3.0 passes/
case). Finally, the touch/squash preparations made from 
Shark Core® needle samples were at least equivalent in 
terms of  overall cellularity, estimated amount of  lesional 
cellularity, and ease of  interpretation compared to the 
aspirate smears from the standard needle. Additional 
available tissue from each pass could be used for 
special stains, a cell block, or other testing as needed. 
Prior data show that the addition of  a cell block to 
FNA samples may increase the sensitivity and negative 
predictive value for diagnosing pancreatic malignancy 
in patients with pancreatic masses who undergo EUS-
FNA.[13]

The most common lesion to undergo EUS-FNA 
at our institution is a solid pancreatic mass. From 
a purely diagnostic standpoint, tissue cores with 
diagnostic lesional material are generally not necessary 
for the diagnosis of  pancreatic adenocarcinoma, as the 
cytologic morphology for this diagnosis has very good 
sensitivity and specificity.[14] However, some of  the 
well-differentiated pancreatic adenocarcinomas are not 
straightforward from a cytomorphologic standpoint, 
and increased lesional tissue in a cell block could 
allow the application of  immunohistochemical markers 
(such as SMAD4) or show perineural invasion that 
could support a malignant diagnosis.[15] In addition, 
some primary pancreatic neoplasms such as pancreatic 
neuroendocrine tumors, acinar cell carcinomas, and 
solid pseudopapillary neoplasms have extensive 
cytomorphologic overlap; in these settings, a more 
robust cell block with diagnostic cores could provide 
a better likelihood of  achieving a definitive diagnosis. 
Lastly, as we continue to move forward to the era 
of  molecular diagnostics, it is possible that pancreatic 
malignancies will be assessed for biomarkers to aid 
in chemotherapeutic management. In general, from 
a pathologic/cytologic point of  view, it is always 
advantageous to obtain more tissue and higher quality 
tissue. It is also always best if  tissue samples are 
adequate enough for reliable ancillary tests to be 
performed, i.e., special stains. 

EUS needles continue to be an area of  development. 
The desire for a needle that could produce a core 

sample easily, reliably, and inexpensively has been 
longstanding. Current needles available to obtain a 
core sample are either costly or less then universally 
reliable.[2,9-11,16] It should be noted that the Shark Core® 
needle also did not obtain a core sample in all cases. 
When diagnostic material was present in the cell block, 
the Shark Core® needle produced actual tissue cores 
82% of  the time. Cost is also likely to be an issue as 
historically, needles that can potentially obtain a core 
sample are more expensive than standard EUS-FNA 
needles.

Our pilot study was based on a relatively small 
sample; however, the sample was sufficient to show 
a statistically significant difference between needles. 
Questions regarding sample size generally arise with 
negative results (i.e., did the study fail to detect a 
difference because the sample size was too low or 
because there truly no difference?). We obtained a 
positive result and it is very unlikely (P < 0.001) that a 
difference of  this magnitude could have been obtained 
by chance. Thus, the sample size is not a limitation.

Our study has several limitations. First, it was 
conducted at a single site. Studies at additional sites 
will be required to establish the generalizability 
of  our results. Our study was not randomized or 
blinded. Unfortunately, it is not possible to blind the 
endoscopist to the needle type and we believe it is 
unlikely that knowledge of  the needle type would 
cause performance bias. Although the needle type was 
not randomized, there is no indication that there was 
a significant difference in the distribution of  cases. To 
date, there is no published literature on the Shark Core® 
needle, and this study represents the first evaluation of  
its clinical and pathologic roles. 

Overall, this pilot study found that the Shark Core 
needle had a high rate of  producing adequate cytologic 
material for the diagnosis of  pancreatic and peri-
pancreatic lesions sampled by EUS with fewer passes 
required to obtain a definitive diagnosis and with a high 
rate of  tissue cores being obtained when compared 
to a standard FNA needle. Larger studies, multicenter 
studies, and studies comparing the device to other EUS-
FNA needles and other EUS needles designed to obtain 
a core sample are warranted.
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