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Abstract 
Introduction: Endoscopic ultrasound with fine-needle aspiration (EUS-FNA) of pancreatobiliary 
neoplastic lesions usually has a high performance that depends on the characteristics of the le-
sion, technical aspects, and expertise of the endoscopist. One of the least studied factors is rapid 
on-site evaluation with a pathologist in the room. Objective: To perform EUS-FNA with a patho-
logist in the endoscopy room to reduce the number of passes, the rate of inadequate samples 
and the need to repeat the procedure. Material and methods: Observational retrospective study 
with a prospective data collection approach from January 2018 to June 2019 of adult patients un-
dergoing EUS-FNA. The samples obtained were spread and evaluated in endoscopy rooms by a 
pathologist with Diff-Quick stain, and when a sufficient sample was obtained, it was sent in a vial 
with formalin for cell block and/or biopsy. Results: 48 pancreatobiliary EUS-FNA were performed 
in individuals with a median age of 64 years. The most frequent indication was aspiration due 
to pancreatic mass (71%); 35 malignancies were diagnosed (77% were adenocarcinomas and 
14% were neuroendocrine tumors). The median size of the lesions was 28mm, and the average 
number of passes was 3. Diagnostic results were obtained in 89% vs. 11% of false negatives. 
There was 1 minor complication (2.1%), which was abdominal pain. Conclusions: EUS-FNA 
with an in-room pathologist has a high diagnostic performance, with few false negative results. 
Also, a lower median number of passes is required, minimizing the risks of the procedure and 
the need for repeating it.
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INTRODUCTION

Endoscopic ultrasound (EUS) is used to approach to bilio-
pancreatic diseases due to its good resolution to evaluate 
the extrahepatic bile duct and pancreas, as well as its abi-
lity to take samples under direct visualization in real time.  
Endoscopic ultrasound with fine needle aspiration (EUS-
FNA) is the method of choice for sampling solid pancrea-
tic lesions(1-3). It is considered to be more sensitive than 
abdominal CT and MRI in lesions smaller than 10 mm. It 
is also a safe and cost-effective method, as it provides a high 

diagnostic performance (4). Diagnostic performance increa-
ses when FNA or fine needle biopsy (FNB) are added. 
Diagnostic accuracy is affected by lesion-specific factors 
such as location, size, and type of lesion; technical aspects 
such as number of passes, sampling technique (aspiration, 
slow-pull technique, fanning technique); endoscopist 
expertise; and the presence of a pathologist in the ward, 
which is one of the least studied factors.

Therefore, we propose to perform EUS-FNA with a 
pathologist in the room in all procedures to minimize the 
number of passes, the rate of inadequate or insufficient 
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samples, and the need to repeat the procedure due to false 
negative results.

MATERIALS AND METHODS

Observational, retrospective study with prospective collec-
tion of information of patients over 18 years of age under-
going EUS-FNA in the hospital. EUS-FNA was performed 
by 2 operators (GMK, JJC), accompanied by a pathologist 
in the room (CE, JCP and RC). Fuji 580UT linear endo-
sonograph was used, with Expect Needle or Acquire 22 G 
and 25 G needles.

Samples obtained from EUS-FNA were spread by a gas-
troenterologist and a pathologist and then evaluated by the 
pathologist in the rooms with Diff-Quick staining; when 
a sufficient sample was obtained, it was sent in a vial with 
formalin for cell block or biopsies (Figures 1A-D). The 
terminology used for the description and final diagnosis 
was the cyto-histological classification of the Papanicolau 
Society (Bethesda).

The study variables were collected in the database by the 
study co-investigators ( JVM, HSG) after reviewing the 

medical records of the hospital and the images from the 
Impax® or Agfa computer system.

The protocol was approved by the hospital’s ethics and 
research committee. Informed consent was obtained for all 
cases prior to the procedure.

RESULTS

From January 2018 to July 2019, 48 biliopancreatic EUS-
FNAs were performed with an in-room pathologist. Of the 
48 cases, 25 were men (52.1 %) and 23 were women, with 
ages ranging from 20-88 years and a median of 64 years 
(interquartile range [IQR] between 55-71.7).

Indications for EUS-FNA are shown in Table 1. Most 
punctures were performed due to the presence of a pan-
creatic mass (solid or cystic) or chronic pancreatitis with 
pseudomass (which constitute 70.83 % of the punctures).

The quality of the sample was considered sufficient in 
97.9 % of the cases and insufficient in only 1 case (2.1 %); 
the minimum size of the lesions was 6 mm and the maxi-
mum size was 120 mm, with a median of 28 mm. The mini-
mum number of passes was 2 and the maximum was 8, with 

Figure 1. A. Workstation with materials used by the in-room pathologist to perform the initial evaluation of the samples (microscope, slides, kidney 
dish with Diff-Quick staining). B. Sample obtained on the slide. C and D. Cylinders in formalin flask for cell block and biopsy. E. Cytology 40 x Diff-
Quick in which 2 clusters of cells of neoplastic appearance are identified. F. Cytology 100 x Diff-Quick showing evidence of ductal adenocarcinoma. 
G. Cell block with hematoxylin-eosin staining (H and E) in 40x accumulation of neoplastic cells.
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a median of 3; the median number of positive passes for a 
sample sufficient for diagnosis or positivity was 3. The final 
diagnosis was divided into three categories based on the 
cyto-histological categorization of the Papanicolau Society 
(Bethesda): 97.9  % of cases were classified as group II 
(negative for malignancy) or group VI (positive for malig-
nancy), 35 cases were classified as group VI (positive for 
malignancy), 12 cases were classified as group II (negative 
for malignancy), and 1 case was classified as group I (not 
diagnosed due to insufficient sample).  Pancreatic cancer 
and pancreatic neuroendocrine tumor were diagnosed in 
80 % of the 35 cases positive for malignancy, while cholan-
giocarcinoma was diagnosed in 3 (8.5 %) (see Figure 1E-F, 
where a case is presented in which a significant sample and 
confirmatory findings of adenocarcinoma of the pancreas 
are observed). When the location of the lesion was descri-
bed in the pancreas (35 cases) the most common locations, 
in order of frequency, were head, body, uncinate, and neck 
(see Table 2).

Table 2. Sample characteristics and location

Characteristics Values (n = 48)

Quality of sample obtained, n (%)  

-- Sufficient 47 (97.9)

Location in the pancreas (n = 35)

-- Head 13 (37.1)

-- Body 13 (37.1)

-- Tail 5 (14.3)

-- Uncinate 3 (8.6)

-- Neck 1 (2.9)

Extrapancreatic localization (n = 13)

-- Extrahepatic biliary lesions 4 (31)

-- Periampullary lesions 4 (31)

-- Retroperitoneal, peripancreatic mass 5 (38)

Diagnostic sample, n (%)  

-- Both 46 (95.8)

-- Block only 1 (2.1)

-- Cytology only 1 (2.1)

Final diagnosis according to the the Papanicolaou Society, n (%)

-- Category I (non-diagnostic) 1 (2.1)

-- Category II (negative malignancy) 11 (22.9)

-- Category IV (benign neoplasm) 1 (2.1)

-- Category VI (positive malignancy) 35 (72.9)

Accurate diagnosis (n = 43)

-- Pancreatic ductal adenocarcinoma 25 (58)

-- Biliary adenocarcinoma 2 (4.6)

-- Neuroendocrine tumor 4 (9.3)

-- Lymphoma 1 (2.3)

-- Plasmacytoma 1 (2.3)

-- Chronic inflammation and pancreatic fibrosis 4 (9.3)

-- Ectopic spleen 1 (2.3)

-- GIST 2 (4.6)

-- Other 3 (7)

GIST: gastrointestinal stromal tumor.

Table 1. Clinical and demographic characteristics of the population

Characteristics Values (n = 48)

Age (IQR)

-- Median age in years 62.0 (55.0-71.7)

Age distribution. n (%)

-- Male sex 25 (52.1)

ASA classification. n (%)

-- ASA II 3 (6.3)

-- ASA III 44 (91.7)

-- ASA IV 1 (2.1)

Study indication. n (%)

-- Mass in the pancreas 30 (62.5)

-- Periampullary mass 4 (8.3)

-- Bile duct or biliary mass 4 (8.3)

-- Peripancreatic retroperitoneal mass 4 (8.3)

-- Chronic pancreatitis 2 (4.2)

-- Kidney cancer (recurrence in surgical site) 1 (2.1)

-- Insulinoma 1 (2.1)

-- Gallbladder mass 1 (2.1)

-- Complex pancreatic cyst 1 (2.1)

ASA: American Society of Anesthesiologists.
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Of the 13 punctures that did not show malignancy, 8 
were non-malignant in the setting of lesions with a low pre-
test probability for malignancy (chronic pancreatitis with 
inflammatory pseudomass, solid/cystic lesion of the pan-
creas, intrapancreatic ectopic spleen, and retroperitoneal 
lesion near the pancreas) and 5 were false negative results 
(mass in the body of the pancreas, lesion in the common 
bile duct, mass in the neck of the pancreas, insulinoma in 
the body of the pancreas, and an extragastric GIST near the 
pancreas). Among the false negatives, EUS was repeated in 
3 cases, that is, there were 43 diagnostic results (89 %), of 
which 35 detected malignancies (81 % compared with 19 %  
of results with benign mass). In addition, there were 5 cases 
(11 %) of false negatives.

Endosonographers described technical difficulties that 
limited puncture in 7 cases (14.6 %), corresponding to 
increased vascularization in or around the lesion.

Regarding the needles used, punctures performed bet-
ween January 2018 and February 2019 were done with 
a fine needle for puncture/aspiration (Expect Needle), 
while those performed between March 1 and June 2019 
were done with a fine needle for biopsy (Acquire Needle). 
With regard to the latter biopsy needle punctures, 18 out 
of 20 were positive for malignancy, 1 was negative when 
the pretest diagnosis was chronic pancreatitis with pseudo-
mass, and 1 was negative when an extragastric GIST was 
documented near the pancreas. This corresponds to a 95 % 
diagnostic efficiency in the latter EUS with biopsy needle 
(Figure 2 shows the number of cases related per needle 
and the diameter used).

There was 1 complication (2.1 %), namely, severe abdo-
minal pain that required opioids and the performance of 
multiple studies and imaging scans, ruling out pancreatitis, 
perforation, and bleeding.

DISCUSSION

In the present study, EUS-FNA with an in-room patholo-
gist had a high diagnostic performance (89 % regardless 
of the type of needle used and 95 % when performed with 
biopsy needle). In most cases (almost 98 %), pathologists 
considered the samples sufficient to establish the histo-
pathological diagnosis, with an average of 3 passes. These 
data are similar to those reported by Iglesias-Garcia et al.(5), 
who described a significant association of in-room cytopa-
thological assessment with a significantly low number of 
inadequate samples and a lower number of needle passes 
(5). This smaller number of needle passes could have 
an impact on reducing the risk of adverse effects during 
the puncture(5,6). In our series, only a mild complication 
(abdominal pain) was observed, which coincides with the 
reports of multiple large studies with groups with high tech-
nical experience(2,5,6). Moreover, there wee 5 false-negative 
results, corresponding to a mass in the body of the pan-
creas, a lesion in the common bile duct, a mass in the neck 
of the pancreas, an insulinoma in the body of the pancreas, 
and an extragastric GIST near the pancreas. Among these 
false negative cases, EUS-FNA was repeated in 3 of them 
(which were positive for malignancy). The other 2 cases 
corresponded to a patient with a common bile duct lesion, 
who underwent surgical resection with curative intent and 
whose pathology report demonstrated malignancy, and to 
a patient with a symptomatic insulinoma in the body of the 
pancreas who underwent USE-guided ethanol ablation. In 
all patients in whom the result of the puncture/biopsy was 
positive for malignancy, histopathology allowed definitive 
treatment of the cases.

We believe that acquiring sufficient and representative 
material of the lesion, as well as properly transferring the 

Figure 2. Distribution of the type of needle used in the punctures.
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in all primary neoplastic lesions with respect to diagnosis, 
the degree of differentiation, metastatic origin, and prolife-
ration rate; it also provided a statistically significant advan-
tage for a definitive benign diagnosis (87.9 % [76 % -100 %]  
vs 27.3 % [11 % -43 %] , p < 0.001)(10). In conclusion, we 
consider that the contribution of an in-room patholo-
gist and the use of EUS-FNA could be a good strategy to 
improve performance, characterize lesions better, and mini-
mize the need for repeating examinations and sampling.

The limitation of our study is its retrospective design. 
Therefore, in an attempt  to reduce information biases, the 
quality of the data entry was controlled by double-entering 
it, although we recognize that the group had no control over 
the process of completing the clinical history. The data obtai-
ned in our cohort come from a single tertiary care univer-
sity hospital that have pathologists who can perform these 
punctures, so the results may not be applicable in all centers 
in the country. Further multicenter analytical studies com-
paring the diagnostic performance of EUS-FNA with and 
without in-room pathologist should be conducted.

CONCLUSION

EUS-FNA is a promising method that significantly 
improve diagnostic performance in biliopancreatic lesions. 
Significant sampling is essential in a biliopancreatic center 
of excellence. This could help establish a faster and more 
accurate diagnosis. The presence of an in-room patholo-
gist could improve diagnostic performance, objectify the 
presence of an adequate tissue sample, and require fewer 
needle passes, which reduces the risks associated with 
punctures. It could also contribute to shortening diagnosis 
times by eliminating the need for repeating tests, allowing 
for early clinical care and cost savings. 
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lesion to the pathology laboratory when there is no patho-
logist on the ward, is one of the keys to obtaining better 
cytology results using EUS-FNA.  In highly experienced 
centers, with samples obtained with adequate cellularity, 
histological diagnosis can be established in up to 75 %-95 % 
of cases and with minimal variability in interpretation(7). The 
present study emphasizes that the experience of the group of 
endosonographers is less than 3 years, so we consider that, 
despite the little experience of the group, the objectives of 
good diagnostic performance and minimum need to repeat 
procedures to obtain an accurate diagnosis were achieved. In 
a retrospective study conducted at a hospital in France, 106 
cases with pancreatic lesions in whom EUS-FNA was perfor-
med were reviewed. The results were read by 2 cytopatholo-
gists, who evaluated the quantity and quality of the sample 
to be processed and had a third cytopathologist who was 
considered an expert. Inadequate samples were taken from 
other tissues or were related to a not representative sample. 
The average number of passes was between 1 and 5, with an 
average of 3, as described in our work. The results showed 
that sensitivity for detecting malignant pancreatic lesions 
improved with an experienced cytopathologist (72  % vs. 
89 %). Having an experienced cytopathologist reduces the 
number of indeterminate samples, increases the recognition 
of malignant lesions, and provides accurate histology for sus-
picious or malignant diagnoses(8,9).

Finally, although our study did not have the compari-
son of the type of needle used as its primary outcome, our 
pathologists had a perception of remarkable improvement 
in histopathological evaluation since they were able to per-
form the study of the cases with greater depth (immuno-
histochemistry, differentiation of neoplastic tissue, number 
of mitoses, among others), as described in the study by 
Rodrigues-Pinto et al., in which they compared EUS-FNA 
with an in-room pathologist with biopsy needle, showing 
that the acquisition of samples was technically successful in 
all patients. Furthermore, the pathology reports described 
the central tissue of all FNA lesions with a mean length of 
15 mm, as well as the performance of biopsy needles used 

REFERENCES

1.	 Bhutani MS, Koduru P, Joshi V, Saxena P, Suzuki R, Irisawa 
A, et al. The role of endoscopic ultrasound in pancreatic 
cancer screening. Endosc Ultrasound. 2016;5(1):8-16. 
https://doi.org/10.4103/2303-9027.175876

2.	 Uehara H, Ikezawa K, Kawada N, Fukutake N, Katayama 
K, Takakura R, et al. Diagnostic accuracy of endoscopic 
ultrasound-guided fine needle aspiration for suspected pan-
creatic malignancy in relation to the size of lesions.  

J Gastroenterol Hepatol. 2011;26(8):1256-61.  
https://doi.org/10.1111/j.1440-1746.2011.06747.x

3.	 Hewitt MJ, McPhail MJ, Possamai L, Dhar A, Vlavianos P, 
Monahan KJ. EUS-guided FNA for diagnosis of solid pan-
creatic neoplasms: a meta-analysis. Gastrointest Endosc. 
2012;75(2):319-31.  
https://doi.org/10.1016/j.gie.2011.08.049



205Diagnostic performance of endoscopic ultrasound-guided fine needle aspiration of pancreatobiliary lesions with rapid on-site evaluation

fine needle aspiration of pancreatic lesions with 22 versus 
25 Gauge needles: A meta-analysis. United European 
Gastroenterol J. 2017;5(6):846-853.  
https://doi.org/10.1177/2050640616680972

8.	 Paksoy N, Ozbek B. Cytopathologist-performed and 
ultrasound-guided fine needle aspiration cytology enhan-
ces diagnostic accuracy and avoids pitfalls: An overview of 
20 years of personal experience with a selection of didactic 
cases. Cytojournal. 2018;15:8.  
https://doi.org/10.4103/cytojournal.cytojournal_20_17

9.	 Alsibai KD, Denis B, Bottlaender J, Kleinclaus I, Straub P, 
Fabre M. Impact of cytopathologist expert on diagnosis 
and treatment of pancreatic lesions in current clinical 
practice. A series of 106 endoscopic ultrasound-guided fine 
needle aspirations. Cytopathology. 2006;17(1):18-26.  
https://doi.org/10.1111/j.1365-2303.2006.00312.x

10.	 Rodrigues-Pinto E, Jalaj S, Grimm IS, Baron TH. Impact of 
EUS-guided fine-needle biopsy sampling with a new core nee-
dle on the need for onsite cytopathologic assessment: a preli-
minary study. Gastrointest Endosc. 2016;84(6):1040-1046.  
https://doi.org/10.1016/j.gie.2016.06.034

4.	 Ayres LR, Kmiotek EK, Lam E, Telford JJ. A Comparison 
of Endoscopic Ultrasound-Guided Fine-Needle 
Aspiration and Fine-Needle Biopsy in the Diagnosis of 
Solid Pancreatic Lesions. Can J Gastroenterol Hepatol. 
2018;2018:1415062.  
https://doi.org/10.1155/2018/1415062

5.	 Iglesias-Garcia J, Dominguez-Munoz JE, Abdulkader 
I, Larino-Noia J, Eugenyeva E, Lozano-Leon A, et al. 
Influence of on-site cytopathology evaluation on the 
diagnostic accuracy of endoscopic ultrasound-guided fine 
needle aspiration (EUS-FNA) of solid pancreatic masses. 
Am J Gastroenterol. 2011;106(9):1705-10.  
https://doi.org/10.1038/ajg.2011.119

6.	 Schmidt RL, Walker BS, Howard K, Layfield LJ, Adler 
DG. Rapid on-site evaluation reduces needle passes in 
endoscopic ultrasound-guided fine-needle aspiration for 
solid pancreatic lesions: a risk-benefit analysis. Dig Dis Sci. 
2013;58(11):3280-6.  
https://doi.org/10.1007/s10620-013-2750-6

7.	 Facciorusso A, Stasi E, Di Maso M, Serviddio G, Ali 
Hussein MS, Muscatiello N. Endoscopic ultrasound-guided 


