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Summary 

Positron emission tomography (PET) using 18F-fluorodeoxyglucose (FDG) is increasingly used for the staging of solid 
malignancies, including lung and esophagus. However, controversy still exists in relation to the application of PET in 
pancreatic cancer. The authors review seven studies (Abstracts #183, #189, #190, #254, #357, #375, #378) presented at the 
2014 ASCO Gastrointestinal Cancers Symposium and discuss on the role of PET in this disease. As the limitations of the 
Response Evaluation Criteria In Solid Tumors (RECIST) continue to become evident, FDG-PET may identify changes in the 
metabolic activity within pancreatic adenocarcinoma, and can provide both diagnostic and prognostic information. 
 

Introduction 

For the past decades, computed tomography (CT) 
has been the gold standard imaging method in 
pancreatic cancer. It has been used for initial 
staging, tumor evaluation after treatment, and 
follow-up of patients with pancreatic cancer. 
However, this conventional imaging technique is 
not always efficient in the differentiation between 
benign and malignant lesions. Positron emission 
tomography (PET), on the other hand, is a non-
invasive molecular imaging technique that uses 
various radiolabeled compounds and visualizes 
metabolic differences between tissues, thus 
depicting the functional status of a suspicious 
lesion. Data on the use of PET-CT in the staging of 
patients with pancreatic cancer are scarce. 

What We Knew Before the 2014 ASCO 

Gastrointestinal Cancers Symposium 

Pancreatic cancer remains the 5th leading cause of 
cancer related death with a 5-year survival of under 
5% [1]. The best prognosis is in patients who have 
early disease, are treated surgically, and have 

negative margins on histopathology. As newer 
treatment options emerge, we need to determine if 
imaging techniques hold prognostic information 
and can actually assess response. As the limitations 
of Response Evaluation Criteria In Solid Tumors 
(RECIST) continue to become evident, using 18F-
fluorodeoxyglucose positron emission tomography 
(FDG-PET), which may identify changes in the 
metabolic activity within pancreatic 
adenocarcinoma, is under evaluation to determine if 
it can hold prognostic value. 

What We Learned at the 2014 ASCO 

Gastrointestinal Cancers Symposium 

This paper summarizes the abstract presentations 
of PET scan in patients with pancreatic cancer at the 
2014 ASCO Gastrointestinal Cancers Symposium 
held in San Francisco (Table 1). 

Utility of PET/CT as Initial Staging Work-up for Early 

Pancreatic Cancer (Abstract #183 [2]) 

To assess if FDG-PET-CT can identify metastasis 
that would avoid unnecessary laparotomy in a 
patient with resectable or borderline resectable 
cancer, the authors performed a retrospective 
analysis of the data from 287 patients with early 
disease. In 11.9% of subjects, the PET-CT changed 
the stage, with the disease in 33/34 of these 
subjects being upstaged to stage 4 and 1/34 
upstaged to stage 3. As expected, borderline 
resectable patients had the highest rate of 
upstaginig. 
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Pre-SBRT Metabolic Tumor Volume and Total Lesion 

Glycolysis to Predict Survival in Patients with Locally 

Advanced Pancreatic Cancer Receiving Stereotactic 

Body Radiation Therapy (Abstract #189 [3]) 

As the role of radiation therapy grows, the ability to 
identify patients who will benefit is important. The 
authors in this study reviewed data from a 
prospective study of 32 subjects with locally 
advanced disease. They had a FDG-PET-CT before 
and one after fractionated stereotactic body 
radiotherapy (SBRT). Prior to SBRT, 85% of the 
subjects received gemcitabine. On the pre-SBRT 
PET, metabolic tumor volume and total lesion 
glycolysis had independent prognostic value in 
overall survival, with metabolic tumor volume of 
26.8 cm3 or greater and total lesion glycolysis of 
70.9 cm3 or greater. Median survival for the subjects 
was 18.8 months and therefore, this study may have 
a bias for less aggressive disease. 

Prognostic Value of Metabolic Tumor Volume and 

Total Lesion Glycolysis on Preoperative 18F-FDG-PET-

CT in Patients with Pancreatic Cancer (Abstract #190 

[4]) 

This study is a retrospective analysis of 87 subjects 
who were treated with surgical resection, in which 
30 subjects received neoadjuvant therapy. On 
follow-up, 64% of subjects developed recurrence. 
The authors found statistically higher 1-year 
recurrence free survival in subjects who had a low 
metabolic tumor volume and total lesion glycolysis. 
In the subjects who did not receive neoadjuvant 
therapy, which was the majority, metabolic tumor 
volume and total lesion glycolysis were still 
statistically significant factors for recurrence. 

Analysis of Metabolic Response (MR) by Positron 

Emission Tomography (PET) Compared with Tumor 

Response by Computed Tomography (CT) from 

MPACT, a Phase III Trial Comparing Nab-Paclitaxel 

(nab-P) plus Gemcitabine (G) versus G alone for 

Patients with Metastatic Adenocarcinoma of the 

Pancreas (Abstract #254 [5]) 

In this study, the authors retrospectively analyzed 
the PET and CT features of tumors in patients who 

were prospectively enrolled in the phase III trial 
(MPACT) that compared nab-paclitaxel plus 
gemcitabine to gemcitabine alone in patients with 
previously untreated metastatic disease. Of the 861 
subjects, 257 subjects had a baseline FDG-PET; 98% 
of these scans showed at least 2 FDG avid lesions. 
Metabolic response, consisting of complete and 
partial, was statistically higher in the combination 
drug group (63% vs. 38%). The overall response 
based on CT, composed of partial and complete 
response, was 31% for the combo group and 11% 
for gemcitabine alone. When evaluating subjects 
without overall response, the median survival of 
subjects with metabolic response by PET was longer 
than those without metabolic response. 

Utility of 18F-Flourodeoxyglucose Positron Emission 

Tomography (FDG-PET) to Predict Resectability After 

Neoadjuvant Therapy in Patients with Unresectable 

Pancreatic Cancer on CT Scans (Abstract #357 [6]) 

In this retrospective review, the authors analyzed 
the data from FDG-PET-CT before and/or after 
neoadjuvant therapy in subjects with locally 
advanced or borderline resectable disease. This 
study used a SUV cutoff of 3.0 or background, 
defining complete response as a SUV at or below 
those levels and partial response as a decrease in 
SUV but above 3.0. In 4 of the 13 subjects, the PET 
findings met the criteria for overall response 
(complete response or partial response) despite 
having unresectable disease on CT. The 
histopathological evaluation of the resection 
specimen showed a negative resection margin. 

Pretreatment 18F-FDG-PET Texture Analysis to 

Predict Local Response of Pancreatic Cancer to 

Radiotherapy (Abstract #375 [7]) 

In this retrospective review of FDG-PET-CT data, 
the authors included 10 subjects with locally 
advanced disease who were treated with SBRT. 
PET-CT was performed 2 weeks before and 6 weeks 
after SBRT. Texture analysis, consisting of 6 
features [8] (energy [9], correlation, variance, sum 
mean, cluster tendency [10], inverse variance), was 
performed and found to be statistically significant in 
predicting response to SBRT. 

Table 1. Abstracts presented at the 2014 ASCO Gastrointestinal Cancers Symposium. 
Abstract Title 

#183 Utility of PET/CT as initial staging work up for early pancreatic cancer [2] 

#189 Pre-SBRT metabolic tumor volume and total lesion glycolysis to predict survival in patients with locally advanced pancreatic 
cancer receiving stereotactic body radiation therapy [3] 

#190 Prognostic value of metabolic tumor volume and total lesion glycolysis on preoperative 18F-FDG PET/CT in patients with 
pancreatic cancer [4] 

#254 Analysis of metabolic response (MR) by positron emission tomography (PET) compared with tumor response by computed 
tomography (CT) from MPACT, a phase III trial comparing nab-paclitaxel (nab-P) plus gemcitabine (G) versus G alone for 
patients (pts) with metastatic adenocarcinoma of the pancreas [5] 

#357 Utility of 18F-fluorodeoxyglucose positron emission tomography (FDG-PET) to predict resectability after neoadjuvant therapy 
in patients with unresectable pancreatic cancer on CT scans [6] 

#375 Pretreatment 18F-FDG-PET texture analysis to predict local response of pancreatic cancer to radiotherapy [7] 

#378 18F-FDG-PET as a predictor of resectability and clinical outcomes in locally advanced pancreatic cancer patients treated with 
radiotherapy [11] 
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18F-FDG-PET as a Predictor of Resectability and 

Clinical Outcomes in Locally Advanced Pancreatic 

Cancer Patients Treated with Radiotherapy (Abstract 

#378 [11]) 

Subjects with locally advanced disease who 
underwent radiation therapy were included in this 
study. Of the 18 subjects, 9 were resectable: 1 
subject refused surgery, 6 had negative margins on 

histopathological analysis of the resection 
specimen, and 2 developed metastasis and 
therefore did not undergo surgery. Post radiation 
PET SUV coefficient of variation [12] was a 
statistically significant predictor of progression free 
survival. 

Discussion 

At the 2014 ASCO Gastrointestinal Cancers 
Symposium, a total of seven studies related to the 
prognostic value of FDG-PET were presented. Most 
of these studies were retrospective and/or included 
a very small number of patients, making any 
conclusions difficult. Prithviraj et al. (Abstract #183 
[2]) found that PET-CT can be helpful to find 
metastases in patients who would otherwise be 
considered resectable. This study forms the basis 
for a prospective study. Since 18F-fluoroazomycin 
arabinoside (18F-FAZA)-PET and pimonidazole have 
shown promise as a marker of hypoxia in pancreatic 
adenocarcinoma [13], a prospective study 
comparing it to FDG may be useful. 

Medical image diagnosis by radiologists is based on 
their training, experience and individual judgment 
to visually identify key image features, which aid 
them in making decisions. Texture analysis is a wide 
range of methods incorporating image filtering 
techniques (wavelets, Gabor, grey level co-
occurrence matrix, etc.) that can be used to describe 
variations in image intensity or patterns. Some of 
these patterns or differences might be 
imperceptible to the naked eye but texture analysis 
with statistical pattern recognition techniques can 
be used to evaluate texture pattern differences in 
images. A basic routinely used feature, for example, 
is size. Texture feature analysis of CT images has 
shown promise in pancreatic cancer [14]. Similarly, 
work has been done to identify features on FDG-
PET images in other tumors, such as esophageal, 
[15]. Tuli et al. [7] found texture features of the 
FDG-PET images in a small sample of subjects that 
correlated with response to SBRT. By using this 
pilot data and incorporating knowledge gained from 
work in esophageal cancer, a prospective study 
would be helpful for further assessment. In 
addition, some centers routinely use MRI (Figure 1) 
for staging of pancreatic adenocarcinoma. Feature 
analysis of MRI images may hold more information 
[16]. Since gemcitabine interferes with DNA 
synthesis, MRI techniques like diffusion weighted 
imaging may be helpful since diffusion weighted 
imaging is affected by changes in cellular density. 

Aside from texture analysis, several studies 
reviewed here demonstrated that measures of 
metabolic or glycolic activity on FDG-PET may hold 
prognostic value for subjects with early pancreatic 
adenocarcinoma. Since radiation therapy disrupts 
DNA and microvessels, imaging techniques like 

Figure 1. A 76-year male with poorly differentiated ductal 
adenocarcinoma in the tail with perineural invasion and 
lymphovascular invasion on the resection specimen Total of 
4/15 positive lymph nodes were found. Genetic testing was 
negative for EGFR, KRAS, and BRAF mutations. MRI before 
surgery shows: a. restricted diffusion on diffusion weighted 
imaging; b. little to no enhancement two minutes post-contrast 
injection. c. Follow-up FDG-PET-CT two months later showed 
multiple metastases in the liver with SUV up to 9.8. 
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diffusion weighted imaging and dynamic contrast 
enhanced MRI may correlate with changes in FDG-
PET. In a preliminary retrospective study of 
subjects with hepatocellular carcinoma, Ahn et al. 
found that SUV on the FDG-PET was inversely 
related to the dynamic contrast enhanced MRI 
parameter of perfusion [17]. The PET-MRI systems 
under development may allow for simultaneous 
assessment of tumor and identification of 
prognostic imaging features [18]. 

Summary 

The key concepts of the seven studies presented at 
the 2014 ASCO Gastrointestinal Cancers Symposium 
are summarized in Table 2. 
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Table 2. Summary of abstracts presented at the 2014 ASCO Gastrointestinal Cancers Symposium. 
Abstract Key concepts 

#183 PET detects metastases that in otherwise surgically resectable patients. 

#189 Metabolic tumor volume and total lesion glycolysis had independent prognostic value in overall survival to SBRT. 

#190 After resection, 1-year recurrence free survival in subjects who had a low metabolic tumor volume and total lesion glycolysis 
was higher. 

#254 Metabolic response on PET is better than CT at identifying overall response to nab-paclitaxel plus gemcitabine. 

#357 SUV after neoadjuvant therapy can identify overall response better than CT. 

#375 Texture analysis of PET images can identify responders to SBRT. 

#378 Post radiation SUV coefficient of variation was a statistically significant predictor of progression free survival. 
 


