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ABSTRACT

Background: Endoscopic ultrasound (EUS)-guided fine needle 
aspiration (FNA) is an accurate technique for sampling intraintestinal 
and extraintestinal lesions. However, cytology possesses certain 
limitations, which may be overcome if histological specimens are 
provided to the pathologist. 

Aim: The aim of the study was to evaluate the accuracy of a 
newly developed 19G histology needle. 

Methods: Retrospective analysis of a prospectively collected 
data base including patients who underwent EUS-guided biopsy 
with the 19G ProCoreTM histology needle for the evaluation of 
intraintestinal or extraintestinal lesions. Samples were obtained 
after one needle pass, recovered into ThinPrep® and processed for 
histological analysis. Results were compared to the gold standard 
of surgical histopathology, or global pathological, clinical and 
radiological assessment, and follow-up in non-operated cases. 
Results are shown as mean ± SD. Percentage of optimal samples 
for histological evaluation and the overall diagnostic accuracy were 
evaluated. 

Results: 87 patients (mean age 62.9 years, range 25-88 years, 
36  woman) were included. Lesions mean size was 41.6  ± 
21.3 mm. 66 lesions (75.9 %) were considered as malignant and 
21 (24.1 %) as benign. EUS-guided biopsy was feasible in all cases 
(100 %). Sample quality was adequate for histological assessment 
in 82 lesions (94.2 %). In the remaining cases the sample was 
adequate for cell-block evaluation. Sensitivity, specificity, PPV, NPV, 
and overall accuracy for malignancy were 93.4 %, 100 %, 100 %, 
84 %, and 95.4 %, respectively. There were no complications 
related to the procedure. 

Conclusion: The EUS-guided biopsy with the 19G histology 
needle provides with an optimal core sample for histological 
evaluation allowing a high histopathologic diagnostic accuracy.
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INTRODUCTION

EUS is a sensitive method for detecting intraintestinal 
and extraintestinal masses and peri-intestinal lymph nodes 
(1-4). EUS-guided fine needle aspiration (EUS-FNA) has 
a diagnostic accuracy ranging from 60 % to 90 % (5-7). 
Cytological evaluation of the samples obtained by FNA 
allows evaluating cellular findings suggestive of malig-
nancy, like anisonucleosis, nuclear membrane irregularity 
and nuclear enlargement. However, inflammation causes 
a reactive and regenerative process leading to cellular 
changes undistinguishable from well-differentiated neo-
plasia. Moreover, certain neoplasms such as lymphoma 
and stromal tumors require histological samples for diag-
nosis, since tissue architecture and cell morphology are 
essential in these cases for accurate pathological assess-
ment and immunohistochemical analysis (5,8-10). 

Whereas FNA only provides cells largely disrupted 
from their original arrangement, larger-caliber cutting 
needles allow for core biopsy specimens (11-18). These 
specimens have been obtained by several routes (percuta-
neous, intraluminal and surgical) (16-22), and safety and 
accuracy of cutting biopsy have been previously demon-
strated (16,22-24). 

Various EUS-guided techniques have been explored 
to retrieve tissue specimens, including FNA and Tru-
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Cut needles, with variable success and complication 
rates (25-32). Of particular interest is the Quick-Core® 
needle, designed to operate through an echoendoscope. 
EUS-guided use of Quick-Core® needle has allowed the 
safe obtaining of histological samples representative 
of the target organs (33,34). However, there are certain 
drawbacks with this needle restricting its use in clinical 
practice. Most importantly, its diagnostic yield is strongly 
limited for lesions located in the head of the pancreas due 
to mechanical friction of the needle firing mechanism en-
suing from the bended scope position (35-38). Nowadays 
a new 19-gauge fine needle biopsy needle (ProCoreTM, 
Cook Endoscopy Inc., Limerick, Ireland) device has been 
designed. Feasibility, yield and high diagnostic accuracy 
of this needle have been recently report in a large series 
of consecutive patients in a multicenter study, but differ-
ent methodologies were used in each center (39). Aim of 
the present study was to evaluate the diagnostic accuracy 
of this newly developed 19-gauge histology needle in a 
single center using a homogeneous methodology. Targets 
included intestinal and extraintestinal mass lesions and 
peri-intestinal lymph nodes.

MATERIAL AND METHODS

Design

A retrospective analysis of a prospectively collected 
database of the diagnostic accuracy of the EUS-guided 
fine needle biopsy with the newly designed 19-gauge 
histology needle for the evaluation of intraintestinal or 
extraintestinal mass lesions and/or peri-intestinal lymph 
nodes was designed.

Subjects

All patients submitted over a time period of 18 months 
to the EUS Unit of the Department of Gastroenterology 
of the Hospital Universitario de Santiago de Compostela, 
Spain for the evaluation of solid, and in which the new 
19-gauge histology needle was used, were included in the 
study. Solid lesions bigger than one centimeter in diame-
ter were finally included. Lesion smaller than 1 cm, cystic 
lesions and masses with a predominant cystic component, 
as well as lesions biopsied with on-site cytopathological 
evaluation were excluded from the study.

Methods

EUS-guided fine needle biopsy (FNB) was performed 
using a convex array echoendoscope (Pentax EG-
3870UTK®) by two well-trained endosonographers (J.I.G. 
and J.L.N). Tissue acquisition was done with the newly 

designed 19-gauge Echotip® ProCore High Definition 
Biopsy Needle, featuring ProCore reverse bevel technol-
ogy (Fig. 1). The needle is 1.705 m long, made of stain-
less steel with a nitinol stylet. The stylet running through 
the cannula of the needle is matching the tip bevels. The 
sheath is 5.2 Fr and the reverse bevel length is 4 mm. 

Tissue acquisition was done according to a well-de-
fined and homogeneous protocol. According to it, and af-
ter the target lesion was endosonographically visualized 
and the region scanned for vessels using color and pulsed 
Doppler, biopsy was performed either from esophagus, 
stomach, duodenum or rectum depending on the location 
of the lesion. The newly designed histology needle was 
advanced into the target tissue under endosonographic 
guidance with the stylet fully inside the needle. Once 
the lesion was penetrated, the stylet was removed and 
suction was applied for 10 to 20 seconds using a 10 mL 
syringe while moving the needle to and fro within the 
lesion 3-4 times. Suction was released before removing 
the needle. One single needle pass was performed. Tis-
sue samples were recovered in a liquid-based prepara-
tion, ThinPrep® (Hologic Corp., Bedford, MA) by flush-
ing the needle with 5 cc of saline. All samples were 
processed at the Pathology Department of our centre for 
histological analysis. There was no pathologist present 
in the endoscopy room and biopsy samples were recov-
ered and stored for further processing by the endoscopist. 
Biopsy samples were evaluated by the same pathologist 
with particular interest and expertise in evaluating tissue 
materials obtained via EUS. Samples were embedded in 
paraffin. Tissue sections of 3-4 µm were stained by the 
hematoxylin-eosin technique for morphological evalua-
tion and/or different immunohistochemical analysis (cy-
tokeratine, CD56, chromogranin and synaptophisyn for 
endocrine tumors; CD20, CD3, bcl2, for lymphoma, or 
cytokeratin and TTF1 for non-small cell lung cancer). If 
a core for histological evaluation was not obtained, the 
same material was processed as cellblock for cytological 
evaluation. 

Fig. 1. Scheme-image of the new ProCoreTM histology needle, showing 
the notch in which the tissue sample is caught during puncture 
(permission for use granted by Cook Medical incorporated, Bloomington, 
Indiana).
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Gold standard reference method

A final diagnosis was defined according to the follow-
ing reference methods: a) Histology of surgical specimens 
in cases who underwent surgery; b) a definitely positive 
pathological finding for malignancy at EUS-guided biop-
sy sample together with compatible EUS and computed 
tomography (CT) scan findings for malignant disease in 
unresectable tumors; and c) EUS and CT scan findings 
at entry, clinical presentation, and a minimum follow-up 
period of 6 months including EUS-guided biopsy and CT 
scan, for final diagnosis of benign disease in cases of be-
nign pathology at initial EUS-guided FNB.

The study was conducted in accordance with the Dec-
laration of Helsinki and its amendments, and Good Clini-
cal Practice guidelines. All patients provided written in-
formed consent to the study. EUS and EUS-FNA for the 
evaluation of intraintestinal or extraintestinal mass lesions 
and/or peri-intestinal lymph nodes are routine procedures 
in clinical practice. The use of the new histology needle 
instead of the standard cytology needles adds no risk or 
inconvenience to the patient (39).

Variables evaluated

Primary outcome was the percentage of cases in which 
a correct final histological diagnosis was obtained. 

The quality of the sample was evaluated as a second-
ary outcome. The pathologist classified the quality of 
the samples as follows: Grade 1 - no sample obtained; 
grade 2 - poor sample, not suitable for histological evalu-
ation, but enough for cytological analysis; grade 3 - good 
sample, suitable for histological evaluation, but providing 
an incomplete tissue architecture of the target lesion (i.e. 
without a real core or when the core was fragmented and 
difficult to be evaluated); grade 4 - excellent sample, suit-
able for histological evaluation, providing tissue architec-
ture of the target lesion (i.e. with a real core) (38,39). The 
percentage of cases in which the pathologist was able to 
perform an immunohistochemical analysis was also eval-
uated as secondary outcome. 

Visibility of the needle during the puncture, ease of 
FNB needle insertion through the scope, ease of FNB 
needle removal from the scope, ease of removal the stylet 
after advancement of the FNB needle in the target lesion, 
and optical impression of the tissue sample obtained after 
puncture by the endoscopist were also evaluated. 

Patients were monitored at the endoscopy unit for two 
hours after the procedure for the evaluation of complica-
tions. Further follow-up was performed by evaluating the 
electronic clinical record of the patients at days 3, 7 and 
15 after the EUS-guided FNB. Electronic clinical record 
includes any clinical episode of every patient being at-
tended at any hospital of the regional health system, and 
therefore is a highly reliable tool for checking for any 

clinical event both related and unrelated with the proce-
dure.

Data analysis

Results are shown as percentage and 95 % confidence 
interval (CI). Normally distributed variables are presented 
as mean with standard deviation and range. A descriptive 
analysis is performed. Sensitivity, specificity, positive 
predictive value, negative predictive value, and overall 
accuracy were calculated. Statistical analyses were per-
formed with the software SPSS 20.0 (Chicago, Illinois).

RESULTS

Of the 494  EUS-guided biopsies performed over the 
study period, 87  procedures were performed using the 
19-gauge histology needle in 87  patients (mean age 
62.9 years, range 25-88 years, 36  female and 51 male). 
Mean size of the 87 lesions evaluated was 41.6 ± 21.3 mm. 
Seven lesions (8.0 %) were smaller than 2 cm. Location 
and size of the lesions, as well as puncture site are de-
scribed in table I. Sixty-six lesions (75.9 %) were finally 
considered as malignant and 21  lesions (24.1 %) as be-
nign. Thirty-one of these patients were previously report-
ed as part of a multicenter trial (38).

Final diagnosis was based on surgical specimens in 
24 cases (18 malignant and 6 benign lesions). In 48 cas-
es final diagnosis of unresectable malignant tumors was 
based on the cytological and/or histological findings after 
EUS-biopsy with definite proof of malignancy, together 
with compatible EUS and CT scan findings. Finally, in 
15 cases without proof of malignancy at initial EUS-guid-
ed biopsy, final diagnosis was based on compatible EUS 
and CT scan findings for benign disease, clinical presen-
tation, and a follow-up time of 6.6 months (range 6-8), 
including EUS-FNA and CT scan at the end of follow-up.

A final diagnosis was provided in all 87 cases (100 %), 
and in 83 of them (95.4 %; 95 %CI 88.8-98.2 %) this di-
agnosis proved to be correct according to the gold stan-
dard. Table II shows the percentage of correct diagnosis. 
According to lesion size, EUS-FNB allowed diagnosing 
accurately 6 out of 7 tumors smaller than 2 cm (85.7 %; 
95 %CI 48.7-97.4), and 77 out of 80 tumors ≥ 2 cm in size 
(96.2 %; 95 %CI 89.5-98.7) (p = 0.283). Detailed infor-
mation regarding the diagnosis based on the gold standard 
and on the EUS-FNB is provided in table III. Diagnostic 
accuracy of the FNB with the evaluated needle for the 
detection of malignancy is shown in table IV. 

When evaluating the sample optically after the needle 
content was flushed into ThinPrep®, a tissue core could 
be observed in 76  cases (87.3  %); a tissue core mixed 
with blood in 10  cases (11.5  %), and scarce sample in 
1 case (1.2 %). A sample suitable for pathological evalua-
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Table I. Lesion location, size, and puncture site of the 87 cases included in the study

Lesion location n
Size (mm)
(mean ± SD)

Puncture site

Pancreatic tumor
Head
Body
Tail

33
17
14
2*

46.4 ± 23.4
46.9 ± 10.3
44.8 ± 23.0
70 and 34

Transduodenal
Transgastric
Transgastric

Mediastinal lymph nodes
Station 2
Station 4L
Station 7
Station 9

22
1*
1*
19
1*

27.1 ± 9.3
17
18
28.2 ± 9.2
19

Transesophageal

Intraabdominal lymph nodes
Celiac axis
Peri-pancreatic (body)
Peri-gastric

7
5
1*
1*

25.8 ± 7.6
28.8 ± 6.8
21
16

Transgastric

Subepithelial tumor (stomach) 6 52.0 ± 21.4 Transgastric

Left suprarenal gland mass 6 46.5 ± 25.7 Transgastric

Mediastinal mass 6 58.0 ± 15.2 Transesophageal

Intraabdominal masses
Perigastric
Periduodenal

5
4
1*

58.2 ± 19.0
60.2 ± 21.3
58

Transgastric
Transduodenal (3rd portion)

Perirectal lesion 1* 60 Transrectal

Diffuse pancreatic enlargement 1* --** Transgastric

Total 87 41.6 ± 21.3

*In these cases mean ± SD cannot be calculated because of being isolated cases. **In this case, size is not included because it was not a mass, but a diffuse alteration of 
the pancreas; biopsy of pancreatic body was performed from the stomach.

tion was obtained from 86 lesions (98.8 %). Sample qual-
ity according to the pathologist was adequate for full his-
tological assessment in 82 lesions (94.2 %) (Table II and 
figure 2). In the remaining cases the sample was adequate 
for cytological evaluation (processed as cell-block). The 
pathologist classified the quality of the samples as fol-
lows: Grade 1  in one case (1.2  %); grade 2  in 4  cases 
(4.6  %); grade 3  in 15  cases (17.2  %); and grade 4  in 
67 cases (77 %).

EUS-guided biopsy was technically feasible in all 
87  cases (100  %) and through all different locations 
(esophagus, stomach, duodenum and rectum). There were 
no complications related to the technique. 

The biopsy device was easy to insert into the scope in 
all 87 cases (100 %). The needle emerged from the scope 
easily in 75  cases (86.2  %), with difficulty in 11  cases 
(12.6 %), and with great difficulty in one case (1.2 %). 
This appeared to be only a problem when punctures were 
performed through the duodenum (60 %) with the scope 
in a bended position, compared to other locations (60 % 
vs. 4.2  %, p  <  0.001). Removing the stylet after punc-
turing the lesion was easy in 73  cases (83.9  %), hard 
in 12 cases (13.8 %), and very hard in 2 cases (2.3 %). 
Difficulties in removing the stylet was mainly related to 

punctures performed through the duodenum, compared 
to other locations (80 % vs. 2.8 %, p < 0.001). The vis-
ibility of the needle was judged as optimal in all 87 cases 
(100 %) (Fig. 3).

Fig. 2. Histological tissue preparation of a lymphoma by EUS-FNB, with 
specific staining for CD20 (x 20).
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DISCUSSION

The present study shows that an adequate tissue sample 
for full histological evaluation can be obtained in almost 
every patient from a variety of lesions with the use of a 
newly designed EUS 19G histology needle. The overall 
diagnostic accuracy of the pathological evaluation for 
the detection of malignancy of the tissue obtained by this 
needle was of 95.4 %.

EUS-guided tissue sampling has emerged as a valuable 
technique for many indications (4). Conventional EUS-
FNA has certain limitations. Sensitivity significantly 
decreases by 10-15  % without an on-site pathologist to 
evaluate the sample obtained during the procedure (40-
42). Without on-site evaluation, the recommended num-
ber of passes is 5-7 for solid pancreatic lesions and 2-3 for 
lymph nodes (34,40,41). However, the on-site pathologist 
allows reducing the number of needle passes and increas-
ing the diagnostic accuracy of the EUS-guided FNA (42). 
For pancreatic tumors, additional needles and punctures 
are needed in 15 % of cases, increasing the overall proce-
dural time (9). The lack of cellular arrangement and pre-
served tissue architecture in cytology samples limits the 
possibility of making an adequate diagnosis in a relevant 
proportion of cases (37). In fact, the yield of cytology in 
certain tumors such as lymphoma, poorly differentiated 
adenocarcinoma, and stromal tumors is limited. In this 

setting, immunohistochemistry is required for final di-
agnosis and tumor subtyping. Sensitivity of EUS-FNA is 
also uniformly poor when performed in certain anatomic 
locations such as thickened gastrointestinal wall or focal 
intramural lesions (5,43). 

In order to avoid these problems related to cytologi-
cal evaluation, several attempts have been undertaken to 
obtain EUS-guided core tissue specimens for histopatho-
logical analysis. Initial attempts were associated with the 
use of both large caliber (18-21-gauge) needles (25,26) 
and the standard 22-gauge needle (28). Binmoeller et al. 
(26) were able to obtain adequate tissue core specimens 
in 40  out of 45  patients with pancreatic masses by us-
ing an 18-gauge needle, but sensitivity for detection of 
malignancy was only 53 %. On the other hand, we were 
able to obtain an adequate tissue sample for histological 
diagnosis of pancreatic masses in 95 % of patients after 
EUS-FNA by recovering the pancreatic EUS-FNA speci-
men by injecting saline through the needle (28). Three 
studies have been able to obtain adequate histological 
samples by using the 19-gauge standard cytology needle. 
Yasuda et al. (29) could obtain histological samples with 
the standard needle in almost every evaluated patient, 
with an overall diagnostic accuracy of 98 %, but by doing 
more than one pass. In addition, only FNA from lymph 
nodes were included in that study, what cannot be direct-
ly compared to pancreatic lesions (29). In our series, we 

Table II. Indications for EUS-FNB, percentage of adequate histology sample and diagnostic accuracy

Lesion n Adequate histology sample (n) (%)* Correct diagnosis (n) (%)*

Pancreatic tumor 33 31/33
(93.9 %; 95 %CI 80.4-98.3)

33/33
(100 %; 95 %CI 89.6-100)

Mediastinal lymph nodes 22 21/22
(95.4 %; 95 %CI 78.2-99.2)

21/22
(95.4 %; 95 %CI 78.2-99.2)

Intraabdominal lymph nodes 7 6/7
(85.7 %; 95 %CI 48.7-97.4)

6/7
(85.7 %; 95 %CI 48.7-97.4)

Subepithelial tumor 6 6/6
(100 %; 95 %CI 60.1-100)

6/6
(100 %; 95 %CI 60.1-100)

Left suprarenal gland mass 6 6/6
(100 %; 95 %CI 60.1-100)

5/6
(83.3 %; 95 %CI 43.5-96.7)

Mediastinal mass 6 6/6
(100 %; 95 %CI 60.1-100)

6/6
(100 %; 95 %CI 60.1-100)

Intraabdominal masses 5 4/5
(80.0 % 95 %CI 37.5-96.4)

4/5
(80.0 % 95 %CI 37.5-96.4)

Perirectal lesion 1 1/1
(100 %; 95 %CI 20.5-100)

1/1
(100 %; 95 %CI 20.5-100)

Diffuse pancreatic enlargement 1 1/1
(100 %; 95 %CI 20.5-100)

1/1
(100 %; 95 %CI 20.5-100)

Total 87 82/87
(94.2 % 95 %CI 87.2-97.5)

83/87
(95.4 %; 95 %CI 88.8-98.2)

*Adequate histology sample corresponds to the presence of a real core, suitable for histological evaluation. Correct diagnosis corresponds to the result of both histological 
and cytological evaluation. CI = Confidence interval.
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have not only included lymph nodes from various loca-
tions (obtaining a similar accuracy with less passes), but 
also 33 pancreatic lesions. Larghi et al. (30) developed 
a technique for tissue acquisition by removing the stylet 
before needle insertion into the EUS working channel to 
increase flexibility. With this method adequate samples 
were obtained in 97.5 % of the cases (similar to the pres-
ent study), being successful in 98.9 %, and with an over-
all accuracy over 90 %. However, authors needed a mean 
of 2.8 passes. Even more, the technique described can be 
associated with more complications since removal of the 

stylet can be associated with a bending of the needle dur-
ing the puncture. Finally, Stavropoulos et al. (31) were 
able to perform a EUS-guided liver biopsy by using a 
19-gauge needle in 22 patients. They obtained adequate 
liver cores in 91 % of patients, with a median specimen 
length of 36.9 mm. Authors needed a median of 2 passes 
to obtain these results, whereas in our experience, only 
one pass was needed.

Up to now, the most widely used needle for obtaining 
histological samples has been the Quick-Core® needle (32-
34,38). Although biopsy with Quick-Core® needle has no 

Table III. Detail information on the final diagnosis of lesions included in the study as well as the diagnosis based  
on the endoscopic ultrasound guided biopsy with the new histology needle. Number of patients with each diagnosis  

is shown in brackets

Lesion
Final diagnosis according to gold-standard
(number of patients)

EUS-FNB diagnosis (number of patients)

Pancreatic tumor - Adenocarcinoma (25)
- Inflammatory mass (4)
- Neuroendocrine tumor (2)
- Anaplastic carcinoma (1)
- Lymphoma (1)

- Adenocarcinoma (25)
- Inflammatory mass (4)
- Neuroendocrine tumor (2)
- Anaplastic carcinoma (1)
- Lymphoma (1)

Mediastinal lymph nodes - Reactive lymph nodes (1)
- �Non necrotizing granulomatous 

inflammation (13)
- Lymphoma (2)
- Oat-cell (3)
- Epidermoid tumor (2)
- Renal cancer (1)

- Reactive lymph nodes (2)
- �Non necrotizing granulomatous 

inflammation (13)
- Lymphoma (2)
- Oat-cell (2)
- Epidermoid tumor (2)
- Renal cancer (1)

Intraabdominal lymph nodes - Adenocarcinoma (3)
- Hepatocellular carcinoma (1)
- Lymphoma (2)
- Reactive lymph node (1)

- Adenocarcinoma (3)
- Hepatocellular carcinoma (1)
- Lymphoma (1)
- Reactive lymph node (2)

Subepithelial tumor (stomach) - Epidermoid metastasis (1)
- Adenocarcinoma (1)
- GIST (3)
- Leiomyoma (1)

- Epidermoid metastasis (1)
- Adenocarcinoma (1)
- GIST (3)
- Leiomyoma (1)

Left suprarenal gland mass - Adenocarcinoma (2)
- Oat cell (2)
- Epidermoid tumor (1)
- Poorly differentiated cancer (1)

- Adenocarcinoma (1)
- Oat cell (2)
- Epidermoid tumor (1)
- Poorly differentiated cancer (1)
- Non diagnostic (1)

Mediastinal mass - Epidermoid tumor (1)
- Paraganglioma (1)
- Oat-cell (1)
- Adenocarcinoma (1)
- Non-Hodgkin B cell lymphoma (1)
- Fusiform cell carcinoma (1)

- Epidermoid tumor (1)
- Paraganglioma (1)
- Oat-cell (1)
- Adenocarcinoma (1)
- Non-Hodgkin B cell lymphoma (1)
- Fusiform cell carcinoma (1)

Intraabdominal masses - Fibromatosis (1)
- Adenocarcinoma (3)
- Undifferentiated carcinoma (1)

- Fibromatosis (1)
- Adenocarcinoma (3)
- No sample (1)

Perirectal lesion - Fibroid solid tumor (1) - Fibroid solid tumor (1)

Diffuse pancreatic enlargement - Autoimmune pancreatitis (1) - Autoimmune pancreatitis (1)
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clear advantage over EUS-FNA in terms of overall sensi-
tivity and diagnostic accuracy, it does provide with a more 
specific diagnosis in selected cases with less needle passes 
(29,37,44). A combination of EUS-biopsy with Quick-
Core® needle and EUS-FNA has shown a higher overall 
diagnostic yield than any of the two needles alone (45-47). 
The overall accuracy of EUS-biopsy in these later studies 
ranges from 61 % to 84 %. Contrarily to the Quick-Core® 
needle, the presence of the reverse bevel technology in the 
new histology needle evaluated in the present study allows 
obtaining a core by cutting the tissue in each to and fro 
movements during one single needle pass.

First results with this new histology needle regarding 
feasibility, yield and diagnostic accuracy have been de-
scribed in a multicenter study (38). Published data are 
comparable, or even better, to those described with the 
previous needles, both cytology and Quick-Core®. Ade-
quate sample for full histological evaluation was obtained 
in 89.5 % of the evaluated lesions, and the overall diag-
nostic accuracy was 85.9 %. In our study, we have been 
able to obtain an adequate sample for histological evalua-
tion in all lesions but one, with an excellent sample, pro-
viding real tissue architecture in 77 % of cases. This was 
associated with a very high diagnostic accuracy (95.4 %), 
improving the previously reported diagnostic yield of 
standard cytology (5-7) and other biopsy needles (44-46). 
As a relevant issue, these data were obtained after per-
forming only one pass into the target lesion.

Although in the present study we have used 19G histol-
ogy needles, thinner needles (22G and 25G), which are 
also commercially available, may be especially useful for 
lesions with a difficult access (e.g. from the second por-
tion of the duodenum) and with the echoendoscope in a 
bended position.

Another important issue is that this high diagnostic ac-
curacy was obtained from all sorts of lesions. Similar to 
the previous multicenter study (39) we could correctly 
diagnose and sub-classify different types of lymphomas, 
subepithelial tumors, benign lymph nodes (sarcoidosis 

vs. tuberculosis) and pancreatic solid tumors (metastasis, 
pancreatic adenocarcinoma, and/or autoimmune pancre-
atitis). This illustrates the potential benefit and impact on 
patient management of this novel histology needle. 

An additional advantage of this device is that over-
comes certain limitations described with the use of the 
Quick-Core® needle. Due to the rigidity of the needle that 
limits the degree of the echoendoscope tip deflection re-
quired to bring the target lesion into an adequate posi-
tion for puncture, the diagnostic yield of the Quick-Core® 
needle is strongly limited for lesions that should be punc-
tured from the duodenum (32,35,37,38). Also, the bended 
scope position induces considerable friction within the 
needle firing mechanism that may impair its proper func-
tion. With the newly designed Pro-CoreTM needle, punc-
turing from a duodenal position appears to be easier. In 
the previous multicenter study (38), puncturing from the 
duodenum was feasible in 94.3 % of the cases and in our 
series this was possible in all cases. However, punctur-
ing from a duodenal position still remains more difficult 
and in some cases the needle should be pushed out of the 
scope into the stomach before advancing the scope into 
the duodenum. EUS-FNB through the esophagus, stom-
ach and rectum was easy and uneventful in all cases.

A critical point in the present study is the use of a well-
defined gold-standard reference method. Ideally, histol-
ogy from surgical specimen should be used as gold stan-
dard. However, this cannot be obtained for ethical reasons 
in patients in whom surgery is not indicated. In these spe-
cific cases, either a positive FNB result for malignancy 
together with EUS and CT findings of unresectable tumor, 
or a clinical follow-up of at least 6 months with repeated 
imaging procedures (EUS and CT) and EUS-FNA for be-
nign lesions were used. The inclusion of the EUS-guided 
biopsy as one of the diagnostic criterion of the reference 
method is a weakness of the present study. In this way, ac-

Fig. 3. EUS-FNB of a pancreatic adenocarcinoma, located at pancreatic 
body and tail. The needle and needle tip are well visible.

Table IV. Overall diagnostic accuracy of EUS-FNB with the 
newly designed 19-gauge histology needle (95 %CI)

Sensitivity
93.4 % (95 %CI: 87.4-100)
(62/66)

Specificity 100 % (95 %CI: 97.6-100)
(21/21)

Positive predictive value 100 % (95 %CI: 99.2-100)
(62/62)

Negative predictive value 84 % (95 %CI: 67.6-100)
(21/25)

Overall accuracy 95.4 % (95 %CI: 90.4-100)
(83/87)
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curacy data can be overestimated. Nevertheless, the infor-
mation provided by the clinical evaluation and imaging 
procedures at inclusion and after follow-up in non-oper-
ated cases allowed us to properly classify these lesions, 
thus minimizing the potential bias. It is also important to 
point out that this is a single center study, and that both 
endosonographers and the pathologist are experts in EUS-
guided FNA and in the evaluation of samples obtained by 
this procedure. This may clearly play a role in the high di-
agnostic accuracy obtained. Diagnostic accuracy of EUS-
FNB with this 19G histology needle was not significantly 
influenced by the lesion size, although the number of le-
sions smaller than 2  cm included in the study does not 
allow us to draw definite conclusions.

Safety of EUS-FNA is well established (48) and com-
plication rates range from 1 % to 2.5 % (49). Small series 
have reported complication rates of EUS-guided Quick-
Core® biopsy ranging from 2  % to 4  %, with the larg-
est study showing a complication rate of 2.4 % (38). One 
concern with this newly designed needle is the risk of 
contamination of the surrounding tissues during puncture. 
This is especially true when puncturing lesions smaller 
that 1 cm, since the needle hole is located between 5 mm 
and 9 mm from the tip of the needle. In the present study 
the smallest lesions included were 12 mm in size. In our 
present series of 87 cases there were no complications as-
sociated to the procedure. Therefore, the use of EUS-FNB 
needle seems as safe as the standard FNA or Quick-Core® 
needle. 

In conclusion, performing a EUS-guided biopsy with 
the newly designed Pro-CoreTM needle is safe and accu-
rate for histopathology diagnosis of intraintestinal and ex-
traintestinal mass lesions. It offers the possibility to obtain 
a core sample for histological evaluation in the majority of 
cases, with an overall diagnostic accuracy of over 95 %. 
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