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La diagnosi isto-citologica in 
ecoendoscopia:

FNA, FNB, ROSE



EUS-FNA

PERCUTANEOUS
BIOPSY



 Diagnostic rate and sensitivity for malignancy in patients undergoing 
EUS-FNA of pancreatic masses ≥ 85%

Wani S et al. Am J Gastroenetrol 2015
Wani S et al. Gastrointest Endosc 2015



ESGE: performance measures guideline

Key performance Tissue sampling during EUS

Description Frequency of obtaining a diagnostic tissue
sample in EUS-FNA or FNB of solid lesions

Domain procedure

Rationale Improve technical success of EUS FNA/FNB

Standard Minimum standard: 85%
Target standard: 90%

Consensus agreement for 
performance measure

90%

Evidence grading Very low quality evidence

Domagk D et al. Endoscopy 2018



Only one third reported a sensitivity for malignancy
Diagnosis > 80%

The remaining 70%, EUS sensitivity was considerably lower than reported in literature

Factors indipendently associated

• > 7 needle passes
• ROSE
• High volume centers
• Microcore isolation



Endosonographer experience
Needles and techniques

Pathologist experience

Optimasing EUS-guided tissue sampling:
KEY POINTS

 Endopoints of EUS-Tissue Acquisition: adequate sample, accurate diagnosis
 Most important pitfall: low diagnostic yield
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Wani S et al. Clinical Gastroenterol Hepatol 2015
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Endosonographer experience
Needles and techniques

Pathologist experience

Optimasing EUS-guided tissue sampling:
KEY POINTS



Pathologist experience

 IOA  among cytopathologists in assessing EUS-FNA cytology specimens of solid pancreatic lesions
 Standardized scoring system
 Tertiary referral centre
 4 blinded cytopathologists

 Final diagnosis
 Qualitative parameters (blood, inflammation/necrosis, artifacts)
 Quantitative parameters (n° of diagnostic cells)

Mounzer R et al. Endoscopy International Open 2016



99 pts included

IOA for final diagnosis was
moderate k=0.45, 95% (CI) 
0.4-0.49

IOA slight to fair (K=0.04 –
0.32) for individual cytologic
parameter

Mounzer R et al. Endoscopy International Open 2016



 Validation prospective study
 IOA  among cytopathologists in assessing EUS-FNA cytology specimens of solid pancreatic lesions
 Standardized scoring system
 5 Tertiary referral centre
 11 blinded cytopathologists

 Final diagnosis
 Qualitative parameters (blood, inflammation/necrosis, artifacts)
 Quantitative parameters (n° of diagnostic cells)

IOA for final diagnosis was moderate k=0.56; 95% CI, 0-43-0.70

IOA was slight to moderate for individual quantitative (k=0.007; 95% CI, -0.03 to 0.04) 
and qualitative parameters (k=0.5; 95%CI, 0.47-0.53)

Marshall C et al. Clinical Gastroenterol Hepatol 2018
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Needles and techniques



PRACTICE PATTERNS within the international endosonographic community

United States , Europe, Asia

Online questionnaire sent to 400 endosonographers
(29% USA, 46% Europe, 25% Asia)

FNA 22G
(52%)

Van Riet PA et al, Endoscopy Int Open 2016

FNB 22G 49%
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Needles

Polkowski M et al. Endoscopy 2017



 Potential advantages of FNB

 Larger specimens

 Improving diagnostic yield especially for non-pancreatic lesions

 Assessment of tissue architecture

 Perform ancillary studies (IHC)

 May obviate need for on-site cytopathologist

 Achieve the end-point with fewer passes

FNA VS FNB



 Designs:

 Fork shaped Tip: cutting needle with a fork shape distal tip including 6 cutting edges 
and an opposing bevel (SharkCore – 19G, 22G, 25G, Medtronic)

 Reverse bevel: modified Menghini type needle with a beveled side slot near needle tip 
(ProCore 19G, 22G, 25G, Cook)

 Anterograde core trap: modified Menghini type needle with a beveled side slot near 
needle tip (ProCore 20G, Cook)

 Franseen tip geometry: endo cutting needle with a crown shaped distal tip (Acquire, 
25G, 22G, Boston Scientific)

FNB NEEDLES



 Outcomes from 2 meta-analysis:

 No difference between FNA and FNB regarding rate of sample adequacy for 
pathologic examination

 No difference in rate of histologic core tissue procurement (overall, solid masses
including pancreatic masses and LNs)

 FNB associated with a lower number of needle passes

 No difference in adverse events or technical failure rates

FNA vs. FNB

Bang JY et al, Endoscopy 2016
Oh HC et al, Korean J Intern Med 2016



Machicado JD et al. Clin Gastroenterol Hepatol 2018

FNA vs. FNB



FNB had a higher diagnostic accuracy for malignancy
87% vs 78% (p=0.002)

Van Riet P et al, Gastrointest Endosc 2019

612 patients randomized



 RCT comparing EUS- TA 

 EUS-FNB (Franseen biopsy needle) vs EUS-FNA, 22G needle (N=46)

FNA vs. FNB

Primary outcome: compare median areas of total tissue and tumor, presence
of desmoplastic fibrosis and retention of tissue architecture

 Secondary outcome: compare rates of diagnostic cell block

 A specialized software for histological assessment

Bang JY et al. GUT 2017



FNA vs. FNB



Techniques and needles

Polkowski M et al. Endoscopy 2017



EUS GUIDED TISSUE ACQUISITION TECHNIQUE

 Use of suction (low pressure, high pressure, wet, dry, no suction)

 Use of a stylet

 Fanning technique

 Capillary technique

 Number of passes



Role of suction

Author and year Study
design

Wallace 2001 RCT

Puri 2009 RCT

Lee 2013 RCT

Tarantino I 2014 RCT

Polkowski M et al. Endoscopy 2017





Author, year Study design N of pts technique aim P value

Saxena P 2018 RCT, needle 22G 121 Suction vs slow-
pull

Diagnostic accuracy
70% vs 80%

NS

Lee JM 
2018

Prospective, 
needle 22G

48 Suction vs slow-
pull
blood

Diagnostic accuracy
71% vs 88%
44% vs 23%

p= 0.04

p= 0.04

Bansal RK 2017 RCT, needle 22G 300 (pancreas + 
lymphnodes)

Capillary vs 
suction vs no 
suction

Diagnostic accuracy
91% vs 91%

NS

Bang JY 
2018

RCT, needle 22G 352 Suction vs NO 
suction

Number of passes

Diagnostic accuracy
from duodenum
89% vs 100%
Blood

p= 0.03

p=0.04

p=0.01



Funning technique

Polkowski M et al. Endoscopy 2017



ROLE OF ON SITE CYTOLOGIC EVALUATION

 Real time feedback regarding the content and adequacy

 Make a diagnosis with minimum number of passes

 Appropriate triage of limited specimens (IHC, special stains, molecular
studies)



2 RCT  (both pancreatic masses, fixed number 7 passes vs ROSE, diagnostic accuracy
and sample adequacy NS)

4 meta analyses (2 pros, 2 Cons)

Polkowski M et al. Endoscopy 2017



FNA with ROSE vs. FNB

 Meta-analysis: 15 studies - 1024 pts
 Overall, no difference in diagnostic adequacy
 For solid pancreatic lesions, in the absence of ROSE, FNB was associated with 

better diagnostic adequacy p=0.02

- No significant difference in the diagnostic yield
between FNA and FNB, when FNA is with ROSE

- In the absence of ROSE, FNB has a relatively better
diagnostic adequacy in solid pancreatic lesions

Ali khan et al.  Endoscopy 2017



Polkowski M et al. Endoscopy 2017



Review your sensitivity for malignancy diagnosis

If less than 85%: modify your practice

Close collaboration with the pathologist is crucial!

choose needle and technique considering the experience of your pathologist
(cytologist or histology? Smear or microcore?)

After that: ask for help

Action changes things!



Bhutani MS et al. 
Bhutani MS et al. 



Thank you !

petrone.mariachiara@hsr.it

mailto:petrone.mariachiara@hsr.it


EUS-TA  and PERSONALIZED MEDICINE

 Next Generation Sequencing

 RNA and microRNA analyses 

 Creation of human pancreatic organoids from malignant pancreatic tissue

2016



2016

29 pts, ampullary cancer or PDAC
Cytology smears (FNA) – NGS with a panel of 160 cancer genes

83 pathogenic alteration in 21 genes –
Complete concordance with pathology specimen



hypothesis: the variable sensitivity observed in patients with PDAC
is mainly due to the intrinsic molecular characteristics of the cancer cells.

17 samples of human PDAC were collected by EUS-FNA 
Each sample otained from EUS-FNA was mixed with 100 mL of Matrigel
(BD Biosciences, Franklin Lakes, NJ) and was injected in the upper right flank of a nude 
mouse

When the tumors reached 1 cm3 mice were sacrified and tumors removed

transcriptomic analysis was perfomed: significant heterogeinity in the RNA expression
profile of tumors

Duconseil P, Am J Pathol 2015



Figure 5 

Primary culture of cells allowed to analyze their relative sensitivity to drugs, using
Chemogram: INDIVIDUAL PROFILE OF DRUG SENSITIVITY

 The response was patient dipendent
 Correlation between transcriptome and drug response Duconseil P, Am J Pathol 2015



Correlation between transcriptome and drug response

4 most resistant and 4 most sensitive cultures heat map analysis of the transcriptome: sets 
of genes were identified as specifically over or under expressed in resistant and sensitive cells

Duconseil P, Am J Pathol 2015



 Transcriptomic analysis of PDAC seems to be a promising strategy 

 to reveal the molecular  phenotype of the disease

 Transcriptomic analysis could predict the sensitivity to anticancer drugs

 and clinical outcome of pts with PC

 EUS-FNA biopsy

- To get diagnosis

- To characterize  the molecular phenotype 



Organoids simulate the full spectrum of a patients tumor, they can be 
Used for testing personalized treatment strategies

Aim: to generate human PDAC organoids by mean of EUS-FNB
in pts with solid pancreatic masses

29 pts underwent EUS FNA with 22G needle
Successful organoids isolation in 85% in 2 weeks

3 pts with organoids created from FNB samples had successful
In vitro drug sensitivity testing

Conclusion: pancreatic cancer organoids can be successfully and
rapid created based on sample obtained by EUS-FNA

Successful creation of pancreatic cancer organoids by means of EUS-FNB for 
personalized cancer treatment

Buscaglia JM et al. Gastrointest Endosc 2017



IN THE NEAR FUTURE



Thank you !

petrone.mariachiara@hsr.it
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