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Value of endoscopic ultrasound-guided fine needle aspiration in pretest prediction and

diagnosis of pancreatic ductal adenocarcinoma
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Abstract: Objective To identify the predictive factors for differentiating pancreatic ductal adenocarcinoma (PDAC) from other
neoplastic solid pancreatic lesions and assess the accuracy of endoscopic ultrasound-guided fine needle aspiration (EUS-FNA)
for diagnosis of PDAC. Methods We retrospectively analyzed the clinical data of patients referred for EUS-FNA evaluation of
pancreatic lesions in the Digestive Endoscopic Center of Nanfang Hospital between January, 2009 and May, 2016. The cases
with unknown diagnosis, missing data, repeated punctures, cystic lesions and benign lesions were excluded from the analysis.
The positivity rates of EUS-FNA were compared between patients with PDAC and those with non-PDAC lesions, and the
sensitivity, specificity, positive predictive value, negative predictive value and accuracy of EUS-FNA were assessed in the
diagnosis of PDAC. Univariate and multivariate logistic regression analyses were used to identify the factors for differentiating
PDAC from non-PDAC lesions based on the demographic characteristics, clinical presentations, laboratory data, and
endoscopic ultrasonography imaging features of the patients. Results Among the 75 patients with solid neoplastic pancreatic
lesions, 54 (72.0% ) were found to have PDAC and 21 (28.0% ) had non-PDAC lesions. The sensitivity, specificity, positive
predictive value, negative predictive value, and accuracy of EUS-FNA for the diagnosis of PDAC were 77.8%, 100.0%, 100.0% ,
63.6% and 84.0%, respectively. No significant difference was found in the positivity rate of EUS-FNA between patients with
PDAC and those with non-PDAC lesions (77.8% vs 76.2%, P>0.05). Multivariate regression analysis identified abdominal pain
(OR=5.163, 95%ClI: 1.093-24.389, P=0.038), lesion size (OR=0.926, 95%ClI: 0.877-0.978, P=0.006), characteristics of the solid lesions
(OR=7.105, 95%CI: 1.440-35.043, P=0.016), and evidence of metastases (OR=6.165, 95% CI: 1.332-28.533, P=0.020) as the independent
factors for predicting PDAC. Conclusion The pretest characteristics including abdominal pain, evidence of metastases, and
lesion size and lesion characteristics defined by endoscopic ultrasonography findings can reliably predict a diagnosis of
PDAC. EUS-FNA has a high sensitivity and a high specificity for the diagnosis of PDAC.

Keywords: pancreatic ductal adenocarcinoma; neoplastic solid pancreatic lesions; endoscopic ultrasonography; fine needle
aspiration; predictive diagnosis
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Tab.1 Demographic factors, clinical features, laboratory data, and imaging characteristics of patients

with PDAC and non-PDAC lesions

Characteristics All patents*
PDAC (n=54) non-PDAC (n=21)

Demographic

Age (year) 57.7+11.6 51.4+12.1

Male 40/54 (74.1%) 11/21 (52.4%)
Habits

Smoker 15/54 (27.8%) 5/21 (23.8%)

Alcohol use 5/54 (9.3%) 1/21 (4.8%)
Clinical features

Abdominal pain 48/54 (88.9%) 13/21 (61.9%)

Weight loss 37/54 (68.5%) 8/21 (38.1%)

History of diabetes mellitus 13/54 (24.1%) 4/21 (19.0%)

History of chronic pancreatitis
Laboratory data

Serum CA199 [ U/mL, median (IQR) ]

Total bilirubin [ umol/L, median (IQR) ]
Location of pancreatic lesion

Head/neck

Body

Tail
EUS imaging features

Lesion size (mm)

Presence of =2 lesions

Pancreatic main duct dilation

Evidence of arterial invasion

Evidence of metastases

Evidence of peripancreatic LAP

Solid lesion**

336.6 (58.8-1379.5), n=50

11/54 (20.4%) 2/21 (9.5%)
20.4 (7.4-207.6), n=20

11.2 (7.9-17.4), n=46 10.9 (6.9-13.2), n=20

36/54 (66.7%) 12/21 (57.1%)
20/54 (37.0%) 8/21 (38.1%)
17/54 (31.5%) 7/21 (33.3%)

35.8+14.5, n=52 46.7£16.8, n=21

17/54 (31.5%) 6/21 (28.6%)
28/54 (51.9%) 5/21 (23.8%)
26/54 (48.1%) 6/21 (28.6%)
32/54 (59.3%) 7/21 (33.3%)
35/54 (64.8%) 7/21 (33.3%)
50/54 (92.6%) 14/21 (66.7%)

*Values are expressed as Mean + SD or the number of patients (% ) or median; PDAC: Pancreatic ductal
adenocarcinoma; SD: Standard deviation; CA199, carbohydrate antigens 199; IQR: Interquartile range; EUS:
Endoscopic ultrasonography; LAP: Lymphadenopathy; **Cystic component within solid lesion was not included.
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Tab.2 EUS-FNA findings and the final diagnosis in 75 patients
with PDAC and non-PDAC solid neoplastic pancreatic lesions

Final diagnosis

EUS-FNA diagnosis Total
PDAC non-PDAC

PDAC 54 - R
Positive 42 0 42
Negative 12 21 33
non-PDAC - 21 -
Positive 0 16 16
Negative 54 5 59
Total 54 21 75

EUS-FNA: Endoscopic ultrasound-guided fine needle aspiration;

PDAC: Pancreatic ductal adenocarcinoma.
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Tab.3 Univariate logistic regression of the predictive factors for differentiating PDAC from non-PDAC

Variable P* value OR 95%ClI Missing values (n)
Age (year) 0.048 1.046 1.001-1.091 0
Gender (male vs female) 0.075 2.597 0.908-7.427 0
Smoking 0.727 1.231 0.383-3.955 0
Abdominal pain 0.011 4.923 1.449-16.727 0
Weight loss 0.019 3.537 1.236-10.121 0
History of diabetes mellitus 0.641 1.348 0.384-4.728 0
History of chronic pancreatitis 0.277 2.430 0.490-12.043 0
Lesion size (mm) 0.010 0.955 0.922-0.989 2
Lesion size (>30 mm vs <30 mm) 0.015 0.144 0.030-0.681 2
Total bilirubin (>17.1 umol/L vs <17.1 pmol/L) 0.157 3.176 0.640-15.769 9
Serum CA199 (<37 IU/mL) 0.020 5

Elevated (38-100) vs normal 0.624 1.636 0.229-11.703

High (101-1000) vs normal 0.004 8.364 1.952-35.832

Markedly high (>1000) vs normal 0.042 4.727 1.056-21.153
Head/neck 0.442 1.500 0.534-4.214 0
Body 0.932 0.956 0.338-2.703 0
Tail 0.877 0.919 0.314-2.689 0
lesion characteristics (solid vs cystic-solid) 0.008 6.250 1.598-24.448 0
Pancreatic main duct dilation 0.033 3.446 1.105-10.746 0
Evidence of arterial invasion 0.129 2.321 0.783-6.883 0
Evidence of metastases 0.048 2.909 1.011-8.374 0
Evidence of peripancreatic LAP 0.016 3.684 1.270-10.692 0

PDAC: Pancreatic ductal adenocarcinoma; Cl: Confidence interval; OR: Odds ratio; CA199: Carbohydrate antigens
199; LAP: Lymphadenopathy; *Univariable logistic regression analysis was used for continuous variables and

categorical factors.
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Tab.4 Multivariate logistic regression of the predictive factors
for differentiating PDAC from non-PDAC

Variable P* value OR 95%ClI

Abdominal pain 0.038 5163  1.093-24.389
'(zzil‘i’g \fg‘i;as‘ﬁi”:;;f;) 0016 7105  1.440-35.043
Evidence of metastases 0.020 6.165 1.332-28.533
Lesion size (mean), mm 0.006 0.926 0.877-0.978

PDAC: Pancreatic ductal adenocarcinoma; Cl: Confidence interval;
OR: Odds ratio; *Univariable logistic regression analysis was used for
continuous variables and categorical factors.
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Fig.1 Endosonographic and pathological features of pancreatic ductal adenocarcinoma.
A: A 29.7 mm x22.5 mm hypoechoic, heterogeneous mass in the head of the pancreas

(white arrow), blurred with the confluence of superior mesenteric vein (#) and portal vein

(*). B: Pathological examination of the surgical specimen confirmed diagnosis of
adenocarcinoma (HE staining, original magnification x200). C: Endoscopic ultrasound-
guided fine needle aspiration with both cytology and microhistology. Cytology showed a
cluster of malignant cells (HE staining, x400). D: Microhistology confirmed the diagnosis

of adenocarcinoma (HE staining, x200).
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Fig.2 Endosonographic and pathological features of mucinous cystic neoplasm of the
pancreas. A: The tail of the pancreas showed a cystic component within the solid lesion,
with a hypoechoic structure protruding into the lumen; B: ELST elastography showing a
pancreatic lesion area dominated by blue and green with increased hardness; C: Fine needle
aspiration performed with cytology showing a mucinous epithelial cell cluster (HE staining,
x400); D: Surgical pathology supporting the diagnosis of pancreatic mucinous cystadenoma
with moderate to severe atypical hyperplasia (HE staining, x200).
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Fig.3 Endosonographic and pathological features of pancreatic neuroendocrine tumor.
A: A 29 mm x34 mm hypoechoic, heterogeneous mass in the uncinate region of the
pancreas (white arrow); B: EUS findings showing a hypervascular mass with distinct
margins; C: Fine needle aspiration performed with microhistology, which confirmed

a =

3 PR

the diagnosis of grade 2 neuroendocrine tumor (immunohistochemical staining: (a) for
CgA (+), original magnification x100; (b) for Ki-67 (+), original magnification x400).
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