
EUS and Pancreatic 

Cancer 
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Examination Checklist for Evaluation of a Suspected Pancreatic 

Tumor 

Tumor : maximal dimensions, irregular or well-defined borders, echogenicity, associated cystic 

structures, and the presence of pancreatic duct dilation. 

Vascular Invasion :  

Pancreatic head_ their relationship to the portal vein, portosplenic confluence, superior mesenteric 

vessels, hepatic artery, and gastroduodenal artery should be noted. 

Pancreatic body_ their relationship to the celiac artery, superior mesenteric artery (SMA), portal 

confluence, hepatic artery, and splenic vessels should be defined. 

Pancreatic tail_ the splenic vessels should also be evaluated  

 

2 



 

Notation may be stated as follows: 

 

 Intact hyperechoic tumor/vessel interface (close contact) 

 adherent to vessel wall without irregular interface (attachment) 

 Irregular tumor/vessel interface (abutment) 

 tumor invasion (invasion) 

 occlusion of the vessel (encasement) 

 For occlusion of the portal or superior mesenteric vein (SMV), venous collaterals in   the 

liver hilum or periduodenal region may be seen.  

 For splenic vein occlusion, collaterals in the splenic hilum or gastric fundus may occur.  

 

3 



Examination Checklist for Evaluation of a Suspected Pancreatic 

Tumor 

Lymph Nodes : celiac axis, peripancreatic region (including head, body, and 

tail), porta hepatis, gastrohepatic ligament, aortocaval, and possibly 

posterior mediastinal stations. 

 Metastatic lymph nodes will usually be round, well defined, hypoechoic, and 

at least 5 mm in diameter. However, not all malignant lymph nodes will have 

all of these features. 

 If a suspected lymph node is identified, its characteristics and distance 

from the tumor should be noted.  

EUS FNA should be performed on suspected distant metastatic lymph nodes.  
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Examination Checklist for Evaluation of a Suspected Pancreatic 

Tumor 

Ascites:   This usually appears as a triangular or irregularly shaped anechoic 

region just outside the duodenal or gastric wall. It may be seen from peritoneal 

metastases or chronic venous occlusion. 

 Omental nodules may also be visualized. EUS-guided fluid aspiration or biopsy of 

a nodule should be performed when possible.  

 Liver:  Transgastric and limited transduodenal examination of the liver should be 

examined for metastatic lesions. Liver metastases from primary pancreatic 

cancer are usually hypoechoic and well defined. EUS FNA of any suspected 

lesion should be performed when accessible.   
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Examination Checklist for Evaluation of a Suspected Pancreatic 

Tumor 

Endoscopic Ultrasound-Guided Tissue Acquisition: Tissue sampling should be 

performed from the most distant metastatic site first. 

 If ascites, a distant metastatic lymph node, omental nodule, or a suspicious 

liver lesion is present, one of these lesions should be sampled first.  

If these test negative for malignancy, either the suspected tumor or a regional 

lymph node may be sampled. 

The following information should be noted from each site biopsied: number of 

passes required, route of tissue acquisition, whether suction was used, and 

results of any onsite evaluation 
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Staging: All suspected 

malignant tumors of 

the pancreas should be 

identified in terms of 

tumor-node-metastasis 

(TNM) staging based 

on the most current 

American Joint 

Committee on Cancer 

(AJCC) staging 

classification.  
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Pancreatic Ductal Adenocarcinoma 
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Introduction 
Pancreatic ductal adenocarcinoma is the fourth leading cause of cancer-

related death in the United States, with 43,000 deaths per year and a dismal 

overall 5-year survival rate of only 8%. 

Early diagnosis and management planning are therefore essential for optimal 

clinical outcomes in these patients, as survival is largely dependent on cancer 

stage, with 5-year survival rate of 29% for localized disease compared with 

only 3% for metastatic disease. 

EUS combined with FNA is the most accurate modality available for the 

diagnosis of pancreatic cancer and has thus resulted in a shift in the 

management of these patients.  
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Endoscopic Ultrasound Versus Computed Tomography 

EUS is a very sensitive modality for detecting pancreatic cancer, with a sensitivity of 89% to 100%, 

specificity of 50% to 100%, and accuracy of 94% to 96%. 

EUS has a high negative predictive value of 100%, with two studies showing that when patients with 

suspected pancreatic cancer had a normal EUS Therefore a normal-appearing pancreas on EUS 

examination can reliably exclude pancreatic cancer. 

Pancreatic cancer is seen as a hypoatteunating mass on CT in the majority of cases, although it can be 

isoattenuating in 10% of patients, in which case it is more difficult to visualize. 

Optimal type of CT imaging in patients with suspected pancreatic cancer is a contrast-enhanced, 

multiphasic (arterial phase to assess arterial involvement, pancreatic phase to visualize the mass, and 

portal venous phase to assess involvement of the portal vein and SMV) multidetector CT with minimal 

slice size of 5 mm, which has sensitivity of 70% to 100%.  Helical CTs appear to have lower sensitivity 

(63% to 77%) than multidetector CTs 10 



EUS appears to have a clear advantage over CT in two specifc scenarios: 

 

First: EUS is superior to multidetector CT for the identifcation of small pancreatic mass lesions 

less than 2 cm in size because small pancreatic mass lesions are more likely to be isoattenuating 

rather than hypoatteunating on CT . 

 

Second: EUS can diagnose pancreatic cancer in patients without a distinct mass lesion on CT but 

with a high clinical suspicion with a accuracy of 72% to 92%. Therefore EUS should be performed 

in CT negative patients in whom the clinical suspicion for pancreatic cancer remains high.   
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Endoscopic Ultrasound Versus Magnetic Resonance Imaging 

 

MRI can provide detailed imaging of the pancreatic parenchyma and 

pancreatic duct and has a sensitivity of 78% to 100% and an accuracy of 79% 

to 91% for detecting pancreatic tumors. 

In studies that compared EUS with MRI for the diagnosis of pancreatic 

cancer, EUS was at least equivalent or superior to MRI for visualizing 

pancreatic cancer. 
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Contrast-Enhanced EUS and Elastography   

Pancreatic adenocarcinoma is visualized as a hypoenhancing lesion on CE EUS, whereas 

chronic pancreatitis is either isoenhancing or hyperenhancing. 

Contrast-enhanced harmonic EUS appears to have a supportive role in the EUS FNA 

evaluation of pancreatic mass lesions and may be useful in identifying the optimal site for 

FNA, especially in patients with underlying chronic pancreatitis. 

EUS elastography utilizes the difference in tissue elasticity to distinguish between 

malignant and benign lesions. EUS elastography can produce either a qualitative 

assessment with generation of different color hues or a quantitative assessment with strain 

ratios. 
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Assessment of Resectability and Staging 
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CT versus EUS in  T- staging  
 CT had a higher specificity for the assessment of arterial invasion compared with 

venous invasion (92% vs. 84%); however, the sensitivity was lower for arterial 

invasion (68% vs. 75%).  

Additionally, the pooled sensitivity and specificity were higher when CT with vascular 

reconstruction was performed: 84% and 85%, respectively 

EUS is considered to be an accurate modality for assessing portal vein invasion due 

to the ease of visualization from the duodenal bulb, with a reported sensitivity of 

75% and specifcity of 77%  

Systematic review of 11 studies  found EUS to be more accurate than CT for T staging  
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CT versus EUS in  N- staging  

 On EUS examination, metastatic lymph nodes appear round and hypoechoic 

they are more than 1 cm in size and have well-defined margins.  

When all four of these features are seen, the likelihood that the lymph node in 

question is malignant is 80% to 100% 

Studies have shown that CT and EUS have similar operating characteristics for 

the assessment of lymph node involvement in pancreatic cancer, with 

sensitivities of 33% to 69% and 36% to 44%, respectively 
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CT versus EUS in  M-staging  
CT was found to be superior to EUS for detecting metastatic disease, with an accuracy of 88%. There are nevertheless 

two exceptions to this rule. First, small hepatic metastases can be missed on CT, Second, CT is poor at assessing 

peritoneal metastases, which manifest as ascites and peritoneal nodules. In particular, small-volume ascites, which 

may not yet be detectable on CT, can be visualized and aspirated for cytology during EUS.  
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CT versus EUS for Resectability   

Contrast-enhanced multiphasic multidetector CT is the current 

CT imaging modality of choice for tumor staging and the 

assessment of local resectability. ( sensitivity, specifcity, and 

accuracy for respectability were 100%, 71%, and 89%). 

In a more recent study of 86 patients, EUS was superior to CT 

for the evaluation of resectability at 83% compared with 60%. 
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EUS-Guided Fine-Needle Aspiration 

EUS FNA of pancreatic mass lesions has a pooled sensitivity of 85% to 89% 

and specificity of 96% to 98% 

It is the recommended first-line modality for tissue acquisition in patients 

with suspected pancreatic malignancy. 

EUS FNA of pancreatic mass lesions is, however, considered the most 

challenging of all EUS FNAs; therefore the use of correct techniques, 

accessories, and onsite cytopathology evaluation when available are critical 

to maximize the diagnostic yield. 
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Needle Size  

When the echoendoscope is placed in a torqued position for transduodenal 

passes, 22- and 25-gauge needles are most frequently utilized for performing EUS 

FNA.  

Needle size alone does not appear to have a significant impact on the success of 

EUS FNA of pancreatic masses and, both 22- and 25-gauge needles appear to 

perform equally well. 

In a study of over 1000 patients, an algorithmic approach to EUS FNA was 

undertaken, with use of 22-gauge needles for trans gastric FNAs and 25-gauge 

needles for transduodenal FNAs.  
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Route of Fine-Needle Aspiration 

EUS FNA of pancreatic masses located in the body and tail is 

performed via the transgastric route, whereas the transduodenal 

route is utilized for pancreatic head and uncinate lesions.  

The use of the fanning technique (four to-and-fro movements in 

each of the four areas sampled within the lesion) was associated 

with a significantly lower number of passes required for 

diagnosis. 
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The current published literature on the benefit of using suction for EUS 

FNA of pancreatic mass lesions is both scant and equivocal.  

Use of suction with the 22-gauge needle was associated with increased 

specimen bloodiness and an increased number of passes for onsite 

diagnosis 

Studies showing that using a stylet is not associated with a significant 

improvement in diagnostic accuracy. Therefore, for convenience, because 

the stylet is already in situ when the needle is first opened, the stylet can 

remain in situ for the first pass and then be discarded for subsequent 

passes.  23 



In a meta-analysis of 3644 patients, the presence of an on-site 

cytopathologist was the only determinant of an accurate diagnosis 

following EUS FNA of pancreatic masses 

In centers with ability to acquire diagnostic core tissue for off-site 

assessment (cell block), diagnostic adequacy was only  about 80% 

regardless of the number of passes ,  thus it may be non diagnostic 

in up to 20% of cases. 
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Challenges 

1-Uncinate Mass Lesions : This is because uncinate masses usually require FNA 

from the second portion of the duodenum, where acute angulation of the 

echoendoscope can prevent easy passage of the needle into the mass. 

Needle passage into the mass can be aided in this situation by shortening the 

echoendoscope so that it is in a relatively straight position in the second portion 

of the duodenum; however, this position can, in turn, be unstable, causing the 

echoendoscope to fall back into the stomach during FNA 

Transduodenal FNAs are therefore easier with the thinner caliber and more flexible 

25-gauge needles as opposed to the stiffer 22- or 19-gauge needles. 
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Challenges 

2-Chronic Pancreatitis : EUS FNA of pancreatic mass lesions is more challenging 

in patients with underlying chronic pancreatitis, in whom the mass can be more 

difficult to identify owing to the presence of coexisting lobulations and 

calcifications.    

The interpretation of cytologic specimens can be more challenging because the 

inflammatory cells can mimic or obscure malignant cells  

Additionally, the aspirates are frequently acellular, resulting in an inadequate or 

non diagnostic sample thus EUS FNA should be repeated to conclusively exclude 

a diagnosis of malignancy in high suspicious clinical setting  
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EUS FNA of a pancreatic uncinated mass in the setting of chronic pancreatitis (A). Note the ill-defined uncinate mass, which is diffcult to 

differentiate from the surrounding pancreatic parenchyma. Rapid onsite evaluation (ROSE) revealed ductal 

adenocarcinoma in the setting of desmoplastic fibrosis (B; Diff-Quik staining, 200×). In another patient with 

chronic pancreatitis, the pancreatic head mass was notable as an area of blue hue on EUS elastography  
28 



Complications 
EUS FNA of pancreatic mass lesions is generally safe. In a meta analysis of 10,941 patients, the 

reported overall adverse event rate was 1%. 

The type of adverse events encountered include : 

Acute pancreatitis (0.44%) 

Abdominal pain (0.38%) 

Bleeding (0.1%), 

Fever (0.08%), and infection (0.02%). 

The rate of tumor seeding following EUS FNA is reported at 2%, which is significantly lower than that 

observed with percutaneous CT-guided biopsy (16.3%; P < .025). 

Furthermore, the majority of adverse events appear to occur within 1 week of the procedure. 
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Fine-Needle Biopsy 

Specially designed FNB needles have been developed to obtain histologic core tissue during EUS-

guided tissue sampling;  advantages includes :  

1- Due to their retained architecture, histologic core tissue specimens are easier to interpret 

than cytologic specimens obtained via EUS FNA.  

2- Histologic core tissue enables ancillary testing, especially in patients with challenging lesions 

such as metastatic cancers, gastrointestinal stromal cell tumors, and lymphomas 

3- Core tissue samples are more conducive to performing molecular profiling and delivering 

personalized anticancer therapy. 
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Take Home Message  

 Endoscopic ultrasound (EUS) is the most sensitive imaging modality for the diagnosis of 

pancreatic ductal adenocarcinoma, especially lesions less than 2 cm in size.  

 EUS is also the most sensitive imaging modality for the detection of pancreatic 

neuroendocrine tumors (PNETs) and is superior to both computed tomography (CT) and 

magnetic resonance imaging (MRI). 

CT is the most accurate modality for the determination of tumor staging and assessment 

of resectability with exception of detecting portal vein  invasion and small-volume ascites, 

where EUS may be superior.  

Detection of small hepatic metastases may also be more accurate with MRI and EUS. 
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Take Home Message  

EUS-guided fine-needle aspiration (EUS FNA) is the gold standard for tissue acquisition in 

pancreatic mass lesions. 

Diagnostic yield can be optimized by use of the fanning technique and presence of a 

cytopathologist to render an on-site diagnosis.  

Diagnostic yield can also be maximized by the use of recently available core biopsy 

needles in centers without on-site cytopathology support. 
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