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PANCREAS 

Endoscopic Ultrasound-Guided

Fine-Needle Aspiration Biopsy



EUS-FNA Approach

Start with 25 g. needle. 



Fine Needle Aspiration

ÂEUS is probably the ñeasiestò way to 
sample the pancreas

ÂAllows for identification and 
characterization of very small lesions



Adapted from Cancer Cytopathol 

2003; 99: 44-50.

FNA of Ductal Adenocarcinoma

Author # Cases Sensitivity Specificity Suspicious

Mitchell 79 79 100 7.6

Alpern 63 60 93 8

Fekete 74 50 100 5.4

Pinto 40 81 100 N/A

Mitchel1 73 68 100 5.4

Kocjan 62 86 100 9.6

Al-Kaisi 134 87 100 7

Robins 90 70 100 12

David 364 98 100 6

Lin 291 98 100 5

1271



False Negatives* at UVa

Sensitivities (Overall =74%)

Brush (46%)

FNA (85%)

Head (79%)

Body and Tail (54%)

<1 cm (67%)

1-3 cm (82%)

>3 cm (65%)

Pancreatic Ductal Adenocarcinoma (79%)

Pancreatic Endocrine Tumor (75%)

IPMN (70%)

Acinar Cell Carcinoma (100%)

Mucinous Cystic Neoplasm (42%)

* False negatives were considered those cases in which sampled resectable 

neoplasms yielded cytologic diagnoses which did not suggest resection. 



Gastrointest Endosc  2004;60: 

385-9 and 2001; 53: 470-4.

EUS-FNA of the Pancreas

ÂComplications are rare

ÂAcute pancreatitis: 0.29-0.93%

ÂOthers include perforation, peritonitis, 
aspiration pneumonia, FNA seeding, etc  
(All are extremely rare.)



WHO Classification of Primary Tumors of the 

Exocrine and Endocrine Pancreas (Abridged)

Acinar Cell Carcinoma

Ductal Adenocarcinoma

Intraductal Papillary Mucinous Neoplasm

Mucinous Cystic Neoplasm

Pancreatic Endocrine Tumor

Pancreatoblastoma

Serous Cystadenoma

Solid Pseudopapillary Neoplasm



854 Consecutive Pancreatic EUS-FNA (4 yrs 6 mo)

Non-diagnostic (74)

Diagnostic (780)

Neoplasm (401)

Normal Pancreas (47) Inflammation / itis (122)

Pseudocyst / Nonspecific cyst (182) Atypical / Suspicious (20)

Other (8)

Ductal Adenocarcinoma (296)

Pancreatic Endocrine Neoplasm (17)

Acinar Cell Carcinoma (2)

Lymphoma (2) Metastasis (9)

Neoplasm NOS (2)

Serous Cystadenoma (4)

Mucinous Neoplasm (MCN/IPMN) (65)

Solid Pseudopapillary Tumor (4)

(8.6%)

(2.4%)

(15%)

(51%)
(23%)

(16%)

80%



Pancreatic Ductal 
Adenocarcinoma

Â 80% of cases manifest between 60-80 
y.o.

ÂM:F = 1.6:1

ÂBlacks with higher rates than whites

ÂCigarette smoking (RR=2-3), chronic 
pancreatitis, hx of gastric surgery, 
diabetes, radiation exposure, solvent 
exposure all possible etiologic factors



Pancreatic Ductal 
Adenocarcinoma

Â 60-70% of tumors found in the head

ÂRarely tumors arise in uncinate process of 
heterotopic pancreas

ÂClinical features include abdominal pain, 
weight loss, jaundice, pruritus, diabetes, 
thrombosis, liver metastases symptoms



Pancreatic Ductal 
Adenocarcinoma

ÂMean survival of 3 months (10-20 months 
with resection)

Â 5-year survival rate of 3-4%

ÂOnly chance of cure is removal (better for 
small tumors confined to the pancreas)

ÂResidual tumor at site determining factor, 
in general



Tumours of the Digestive System.  

IARP Press  2000, p. 228.

Genetics

Oncogenes Tumor Suppressor Genes

K-ras: >90% p16: 95%

MYB, AKT2, AIB1 10-20% p53: 50-70%

HER-2/neu 70% DPC4: 55%

BRCA2: 7%

MKK4: 4%

Mismatch Repair LKB1/STK11 5%

MSH2, MLH1, others<5% AL5/TGF BR2 4%



Adv Anat Pathol 2005; 12: 62-73.

Cytologic Feature Cohen Lin Robins Ylagan

Anisonucleosis 98% 97% 100% 100%

Irregular nuclear contours 94% 97% 100% 100%

Enlarged nucleoli 92% 99% 100% 100%

Loss of ñhoneycomb patternò / nuclear 
overlap

67% 92% 100% 100%

Cellular discohesion - - 93% -

Chromatin clearing and clumping 55% 14% 98% 77%

Prominent nucleoli 47% 14% - 77%

Background necrosis 57% 7% 80% 40%

Mitotic figures - 22% - -

Cytology of

Pancreatic Ductal Adenocarcinoma



ACTA Cytol 1995; 39: 1-10.

FNA of Ductal Adenocarcinoma

Â 90 Cases with histologic follow-up reviewed

Rank Variable -2 Log likelihood ratio

1 Nuclear crowding/overlap 7.10
2 Chromatin clearing/clumping 7.20
3 Irregular nuclear contours 7.20
4 Single intact cells 11.78
5 Increased nuclear size 14.23
6 Increased cellularity 24.43
7 Necrosis 30.69
8 Mitoses 34.62
9 Nuclear size variability 38.67
10 Micronucleoli 39.89
11 Dyshesive cells 40.49
12 Mucine production 42.17
13 Macronucleoli 46.19
14 Nuclear/cytoplasmic ratio 48.14
15 Hyperchomasia 51.92
16 Multinucleate cells 52.52
17 Fibrosis 53.35
18 Intranuclear inclusions 58.19
19 Columnar palisading 58.88



ACTA Cytol 1995; 39: 1-10.

FNA of Ductal Adenocarcinoma

Major Criteria Minor Criteria

1. Nuclear overlap and crowding 1. Single Epithelial Cells

2. Nuclear contour irregularity 2. Necrosis

3. Chromatin clearing/clumping 3. Mitoses

4. Nuclear enlargement

Â 2 or more major criteria or 1 major with 3 

minor criteria improved sensitivity and 

specificity to 100%









Pancreatic Ductal Adenocarcinoma 
Variants and Patterns

ÂAdenosquamous

ÂMucinous and Colloid

ÂñFoamy glandò

ÂAnaplastic

ÂMostly it is just important to be aware of 
the variants, not to prospectively diagnose 
them!


