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Molecular Imaging of GI Cancers 
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What is the ultimate fate of the 18F of a 18-FDG 
molecule within the cell? 

 
 
A. It cannot be processed and it is stored in a “Junk” storage vesicle within the cell 
 
B. It ultimately enters the glycolytic pathway 
 
C. It is store in a vesicle with the GDP enzyme and excreted into the extracellular space for 
macrophage clearance 
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What does the most commonly used PET/CT  SUV 
parameter reflect? 

 
 
A. The % of 18F injected present in the region of interest (ROI) corrected for decay 
 
B. The % of 18F injected in the ROI corrected for decay and for attenuation by the 
Hounsfield CT map 
 
C. The radioactivity concentration in the ROI divided by the decay corrected amount of 18F 
injected and patient’s weight 
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Esophageal Cancers 
The Basics 
1. Epidemiology  

 9th most common carcinoma in the world 
 ➚incidence and prevalence due primarily to ➚ADC 
 2-4 x most frequent in men 
 SCCA 5x more frequent in blacks 
 highest in Linxian (China) or Caspian sea (Iran)  
 

2. Etiologic factors 
 SCCA:  

 tobacco (5x) & alcohol (up to 100x) 
 nutrient deficiencies 
 hot drinks & foods, diets rich in cereals, … 
 genetic predisposition rare 
 chronic inflammation, achalasia, caustic injury, Plummer-Vinson syndrome, HPV 

 ADC: 
 develops in metaplastic epithelium 
 Barrett’s carcinoma 
 Predisposing lesions: are low-grade and high-grade intraepithelial dysplasias 



Esophageal Cancers 
The Basics 
3. Pathology 
SCCA: well differentiated 
ADC: from Barrett’s epithelium 
 
 
Dysplasia 



Esophageal Cancers 
The Basics 
4. Lymphatic spread 
 
 SCCA 
 
 
 ADC 

 
 
 
5. Metastases 
 Liver, peritoneum, lung 
 
 coeliac LN  
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TNM Staging 



Therapy Assessment 
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TNM Staging 

 T: not sufficiently accurate 
 

 N: loco regional nodes can be falsely positive 
 

 M: Sens. 71%, Spec. 93%; PM changes in 33% 
 

 Recurrence: Sens. 95%, Spec. 82%, acc. 87%  
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Gastric Cancers 
The Basics 
 
1. Epidemiology:  

 
 4th most common carcinoma in the world; >800,000 die/year  
 70% of new cases in developing countries 
 Common in East Asia (42% of all in China), Eastern Europe,  
        Costa Rica, part of Central and South America 
 2 x most frequent in men  
 
 

2. Etiologic factors 
 

 Low socioeconomic class and education 
Workers in coal, nickel & asbestos mining and processing of timber and rubber 
 Diet: high intake of smoked and cured meats, salt or salt-preserved food 
 Deficiency in vit C. and antioxidants, raw vegetable and fruits 
 Smoking and alcohol associated with GE junction tumors 
 H. pylori is carcinogenic via chronic gastritis 
 Genetic risk (1-3%) : Hereditary diffuse gastric cancer (HDGC), autosomal dominant, 

poorly differentiated ADC 



Gastric Cancers 
The Basics 
 

3. Pathology 
 ADC: intestinal or diffuse 
 Lymphoma; carcinoid 

 
4. Lymphatic spread 
Average of 10% (4% for mucosal  
– 20% for submucosal) even in  
early stage. Up to 70% in advanced  
stage. 
 
5. Metastases 
metastases : liver, peritoneum, and lung.  
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Therapy Assessment 
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Therapy Assessment 



“Therapy” Assessment 



“Therapy” Assessment 



BOTLF 





TNM Staging 

 T: low detection rate  

 N: more specific but less sensitive than CT for 

local or loco-regional nodes 

 In addition to CT and EUS improve pre-op TNM 

staging 

 Recurrence: equivalent to CT 
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GIST 
The Basics 
1. Epidemiology:  

 mesenchymal tumors; stomach (60% ) and small intestine (30– 35%),  
 adults > 50 years with a peak at around 60; more commonly in men  
  Incidence: 10-20/106; Autopsy: in 20% people but no symptoms 
 CD117  cKit staining 
 Rare in kids but with a female preponderance with median age of 12 
 Familial GIST 

 
2. Pathology 

 originate from ICC, or their stem-cell like precursors.  
 most often arise as intramural tumors 
 moderately cellular spindle-cell neoplasm, typically centered on muscularis propria but often 

extending into submucosa and/ or subserosa   

 
Typical appearance of a spindle-cell GIST  Immunoperoxidase staining for DOG-1 



GIST 
The Basics 
3. Lymphatic spread 
 rare  
 metastasis indicates advanced disease 

 
4. Metastases 
 most often within the abdomen, either 

intraperitoneally or hematogenously to the 
liver.  

 extra-abdominal sites are rare 



Gastric GIST.  
 

A. CT showing a 4- to 5-cm exophytic gastric 
GIST arising from the greater curvature of 

the stomach. 
 

 B., Gross photograph of the 3.5 × 4.5 × 4-cm 
tumor after it was resected and cut open. 

Histology showed a spindle cell gastric GIST 
that was positive for KIT (CD117) 

immunoreactivity.  
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TNM Staging 

 T: in combination with CT; pre-therapy 
assessment 

 N: yes 
 M: yes 
 Therapy follow-up: yes 
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Colon-Rectum 
The Basics 
1. Epidemiology:  

 COLON: 3rd leading cause of cancer related morbidity and mortality in NA.  
 Lifetime risk 1 in 20; median age 71 
 high incidence in NA, Europe, Australia; lowest in Africa 
 ➘overall incidence past 30Y; ➚proximal (cecal ADC); 2/3 colon-1/3 rectum 
 ADC vast majority; signet ring cell and SC unfavorable; medullary and  

mucinous better 
 5 years survival from 52% in 70’s to >65% in 2000’s 

 
2. Etiologic factors 

 Inherited Predisposition:  
 <10% with true inherited 
 most common: Lynch syndrome & FAP, Peutz-Jeghers syndrome 
 Less common: Cowden syndrome and Juvenile Polyposis  

 IBD 
 Acquired risks: 65% of all 

 
 

3. Pathology 
 Multi step progression with specific molecular determinants 
 Tumors with high levels of microsatellite instability-high (MSI-H) are more 
         likely to arise from the proximal colon, are more common in females  
         and, pathologically, associated with poor differentiation, mucinous  
         features, node-negative status and prominent lymphocytic  

 



Colon-Rectum 
The Basics 
4. Lymphatic spread 
 depends on the location of the tumor 
 paracolic nodes along the mesenterium  
 
 
 
5. Metastases 
 10 to 15% at diagnosis 
 most frequently localized in the liver (via PV) 
 can be seen in lungs (rectal CA via IVC), brain and bone 



Mucinous Adenocarcinomas usually display: 
 
 
A. The same type of  increased in 18F-FDG as all other adenocarcinomas (ADNC) 
 
B. A higher level of 18F-FDG uptake compared to all other ADNC 
 
C. A lower level of of 18F-FDG uptake concomitant to a high level of microsatellite 
instability 
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Rectum 
The Basics 
4. Lymphatic spread 
 
 
 
 
 
 
5. Metastases 
 most frequently localized in the liver (via PV) 
 can be seen in lungs (rectal CA via IVC), brain and bone 
6. Recurrences 
    more infiltrative than primary tumor 
    around peri-anastomotic tissues; involve adjacent tissues such as the 

seminal vesicles, prostate, vagina, bladder, uterus, sacrum, sciatic notch 
and nerve  
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Anal Canal 

The Basics 
 

1. Epidemiology:  
 1-2% of large bowel CA and 3-4% of anorectalCA 
 More frequent in women 
 SCCA vast majority; 15% ADC 

 
2. Etiologic factors 

 HPV infection; immunosuppression 
 Behavioral factors: sexual activity, veneral infections 
 Tobacco and inflammatory lesions 

 
3. Pathology 

 Often poorly differentiated SCCA 
 ADC, Transitional CA, papillary villous CA, mucinous ADC, melanoma, lymphoma 

 



Anal Canal 
The Basics 
4. Lymphatic spread 
 
 
 
 
 
 
 
5. Metastases 
 Small number because of primary combined therapy 
 can be seen in liver, lungs  















TNM Staging 

 T: not sufficiently accurate 
 N: loco regional nodes can be falsely positive 
 M: Sens. 71%, Spec. 93%; PM changes in 33% 
 Restaging 
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Liver Cancers 
The Basics 
 
1. Epidemiology:  
 

 5th most common solid tumor in the world; 3rd cause of death 
 80% new HCC in developing countries; rising elsewhere 
 Peak 70-75Y; incidence ➚ in men 40-60Y 
 2-3 x most frequent in men; survival < 1y 
 

2. Etiologic factors 
 

 Hepatic cirrhosis 
 Chronic viral hepatitis; mainly HBV (5-15X increased risk) 
 Alpha 1 trypsin deficiency, hereditary tyrosinemia, Wilson’s disease, PBC 
 Hemochromatosis (200 x) 
 Fatty liver disease; alcohol, aflatoxin B1 
Metabolic syndrome with IR, hypertension, hypercholesterolemia, diabetes, 

steroid abuse, long term use of estrogen 



Liver Cancers 
The Basics 
 

3. Pathology 
 HCC 
 
 Met 
  
 FNH 
 

4. Lymphatic spread 
Abdominal lymph nodes 
 
5. Metastases 
Lung and bones most common 



Liver Cancers 
The Basics 
Lymphatic spread-Metastases 

 



Focal Nodular Hyperplasisa is difficult to distinguish from 
HCCA on a 18F-FDG PET scan because: 

 
 
A. Both of them usually display high level of 18F-FDG uptake 
 
B. Both of them are usually necrotic 
 
C. Both of them are multifocal 
 
D. The above statement is incorrect 
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18F-FCl 18F-FDG 
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18F-FCl 18F-FDG 





TNM Staging 

 T: not sufficiently accurate 
 

 N: loco regional nodes can be falsely positive 
 

 M: Sens. 71%, Spec. 93%; PM changes in 33% 



Biliary Tract Carcinoma 
The Basics 

 
Epidemiology 

Etiologic factors 
Pathology 

Lymphatic spread 
Metastases 

 
PET/CT Imaging 

 
Staging 

Follow-up 
 

Other Imaging Modalities 
 
 



The frequency of intrahepatic biliary carcinoma 
represents about what percentage of the total number 

of biliary carcinomas? 
 
A. 35% 
 
B. 50% 
 
C. 75% 
 
D. None of these numbers 
 
 



Biliary Tract Carcinoma 
The Basics 
 
1. Epidemiology:  
 

 Sporadic; rare <2% of all cancers; 95% ADC 
 Most common primary HBCA after HCC 
 Difficult to detect; 5Y survival less than 5% 
 Prevalent in SE Asia 
 
 

2. Etiologic factors 
 

 Chronic biliary inflammation: primary sclerosing cholangitis, choledocal cyst, 
familial polyposis, hepatolithiasis, congenital hepatic fibrosis, clonorchiasis, 
exposure to thorotharst 

 Hepatitis C, liver cirrhosis 
 Liver flukes and chronic typhoid carriers 
 Genetic: p53 mutation in intrahepatic and K-ras gene in extrahepatic  



Biliary Tract Carcinoma 
The Basics 
 
3. Pathology 

 10% intrahepatic CCA 
 50% perihilarCCA 
 40-65% distal CCA 
 iCCA: exophytic mass-forming (80%) appearing as hepatic parenchymal 

mass; periductal infiltrative type with growth progression longitudinally  
 

4. Lymphatic spread 
 pCCA: portocaval, superior & posterior pancreatico-duodenal 

 
5. Metastases 

 pCCA: Liver, gastrohepatic and hepatoduodenal ligament 
 dCCA: rapid spread due to vessels proximity 
 Lungs, bones, adrenals, brain 











TNM Staging 

 T: CT/MRI preferred 
 N, M, follow-up:  

 These data suggest that PET is accurate in predicting the presence 
of nodular cholangiocarcinoma (mass  1cm) but not helpful for the 
infiltrating type.  

 PET was also helpful for detecting residual gallbladder carcinoma 
following cholecystectomy, but was not helpful in patients with 
carcinomatosis. 
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Pancreatic Cancers 
The Basics 
 
1. Epidemiology:  
 

 One of the 5 most lethal; Overall 5 y survival at 6% 
 
 80% unresectable at time of resection; Up to 10-25% after curative resection 
 
 rare before the age of 45, but the incidence rises sharply thereafter 

 
 incidence is greater in males than females (male-to-female ratio 1.3:1) and in blacks than in whites (14.8 

per 100,000 in black males compared with 8.8 per 100,000 in the general population) 
 

 Worldwide, pancreatic cancer is the 7th leading cause of cancer deaths  
 
 pancreatic cancer affects more individuals inhabiting the Western/industrialized parts of the world;  
        the highest incidence is reported among Maoris in New Zealand, native Hawaiians, and Black American        
 populations, while people living in India and Nigeria have the lowest reported incidence 
 

2. Etiologic factors 
 

 ADNC  
 NET 



Pancreatic Cancers 
The Basics 
 

3. Pathology 
 Approximately 75% of all pancreatic carcinomas occur within the head or neck of 

the pancreas, 15-20% occur in the body of the pancreas, and 5-10% occur in the 
tail.  

 75-85% have elevated CA 19-9 levels; 40-45% have elevated CEA levels  
 

4. Lymphatic spread 
frequently metastasized to distant LNs via a complex  
pathways and developed into systemic disease 
 
5. Metastases 
 usual sites : liver and peritoneal cavity.  

 
 less common sites: lung, bone, and brain 

 
 unusual sites: muscle, skin, heart, pleura, stomach, umbilicus, kidney, appendix, 

spermatic cord, and prostate 
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TNM Staging 

 T: not sufficiently accurate 
 

 N: loco regional nodes can be falsely positive 
 

 M: Sens. 71%, Spec. 93%; PM changes in 33% 
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