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Chapter 5: Cancer 102 
  
Introduction 
 

Cancer 102 (chapter five) discusses each of the 
seven major cancers for which PET is approved: 
lung, breast, colorectal, esophageal, head and neck 
cancers, lymphoma and melanoma. As we discuss 
the progress of the disease and appropriate 
treatment, we will highlight when PET is 
clinically applicable and where PET improves 
patient management decisions. 
 
For each cancer the information included tells: 
♦ Who is affected and prognosis 
♦ How the cancer manifests itself and 

conventional treatments 
♦ How PET applies to key patient care 

management issues  
 

 This chapter is divided into the following sections: 
 ♦ General uses of PET  

♦ Lung Cancer 
♦ Breast Cancer 
♦ Colorectal Cancer 
♦ Lymphoma  
♦ Melanoma 
♦ Head and Neck Cancer 
♦ Esophageal Cancer 

  
 Estimated Time for this Chapter 

♦ Reading text � 1 hour 15 minutes 
♦ Reviewing for questions � 15 minutes 
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What to Look For This chapter explains how PET is used for each of 

seven cancers. When reading this chapter watch 
for: 
♦ Prevalence for the indication 
♦ Prognosis for each stage of the indication 
♦ Where PET fits in the clinical work up 
♦ How PET influences patient management  
♦ What added value PET has for the diagnostic 

work up and staging of oncology patients 
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General Uses of PET Physicians treat cancer patients on the basis of 

information they believe to be accurate. PET 
results can confirm what they suspect or provide 
additional information that alters patient care.  
 
However, PET is not a first line diagnostic test for 
oncology. In general, a patient is first screened for 
cancer when: 
♦ An abnormal finding is seen of x-ray or other 

imaging modality 
♦ A lab test or tumor marker comes back positive 
♦ Symptoms lead to suspicion about cancer 
 
Other imaging modalities (x-ray, CT, MRI) are 
used for screening before a PET scan is ordered. 
PET does tell you if a suspicious mass is benign or 
possibly malignant. If malignant, PET discloses 
whether the cancer has spread.  
 

Characterize Mass PET is generally used to identify whether the 
patient has a benign mass or a tumor that is �hot� 
or abnormal (where there is increased FDG 
uptake). Areas that do not show increased FDG 
uptake have a low likelihood of being malignant. 
PET rules out malignancy with a high degree of 
confidence.  
 
Areas with increased FDG uptake may be 
malignant. After PET, biopsy and a pathology 
exam are required to confirm that the tissue is 
malignant and to identify the cell type.  
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Identify Surgical 
Candidates 

Generally when a whole body PET scan reveals 
metastasized cancer, surgery is no longer an 
option for the patient. PET confirms those patients 
who are appropriately staged as surgical 
candidates and identifies those patients with 
metastasis unsuspected by conventional imaging. 
With these PET results, patients may avoid 
unnecessary surgery. 

  
Staging Cancer  PET is useful in staging caner. As the cancer stage 

increases, treatment options move from local 
regional treatment to systemic treatment. PET 
helps to determine where the patient falls along 
that continuum. PET changes patient 
management decisions about 30%of the time 
according to a tabulation of 419 studies across all 
oncology applications. (Gambhir, S., et al �A Tabulated 
Summary of the FDG PET Literature,� The Journal of Nuclear 
Medicine Supplement, Vol 42, No 5, [May 2001] 1S). 

  
 The following tables shows the progression of the 

stage of cancer and the progression of the 
preferred treatment. In this table, while the 
treatment generally corresponds to the cancer 
stage found opposite, there is not a one-to-one 
correspondence. The specifics of each patient�s 
disease will determine what treatment or 
combination of treatments is to be used. 

  
 Cancer Stage Preferred Treatment 

 Benign tumor  
A single, operable tumor  
Involvement with lymph nodes 
Tumors in adjacent tissue 
Tumors in one other organ 
Tumors throughout the body 
and in multiple other organs  

No treatment  
Surgery 
Surgery and chemotherapy 
Chemo or radiotherapy 
Aggressive chemo or 
radiotherapy 
Palliative treatment 

  
Progression of Stage of Cancer and Preferred Treatment 
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 Palliative treatment is treatment that reduces the 
severity of symptoms but has no curative value. 

  
 Physicians and patients factor in a lot of variables 

(patient age, physical condition, extent of cancer, 
genetics, etc.) as they make decisions about cancer 
treatment. PET results may add information to 
the puzzle that alters the way the whole puzzle is 
put together. 

 
Summary PET can provide additional information when: 

♦ A new mass or nodule is identified by 
conventional imaging (x-ray, CT, MRI) and you 
need to determine what it is (characterize it) 

♦ Abnormal lab values or physical symptoms 
indicate a possible cancer or cancer spread, but 
conventional imaging is normal 

♦ Staging or restaging cancer to determine 
extent of disease or monitoring the response to 
therapy  

 
 The following table shows what PET results can 

mean to the patient and clinician. 
 

PET Role PET Feature PET Benefit PET Clinical Benefit 
Identifies mass as 
benign  

Patient is spared 
unneccesary biopsy or 
surgery 

Diagnosis or 
characterization 
of radiographic 
abnormality Identifies mass as 

possibly malignant 

 
Clinician can determine 
surgical or nonsurgical 
candidates Patient receives 

appropriate therapy 
 
Staging 

Increases accuracy of 
initial staging 

Clinician can determine 
surgical or nonsurgical 
candidates 

Patient is spared pain 
and cost of unnecessary 
surgery 

 
 
Response to 
Therapy 

Measures effectiveness 
of chemo and radiation 
therapy  

Clinician can determine 
patient response to 
therapy 
− No response 
− Partial response 
− Complete response 

Patient�s course of 
treatment promptly 
modified to improve 
outcome and avoid 
expense of ineffective 
therapy 

Confirms suspicion of 
recurrence of disease 

Clinician can confirm 
suspected recurrence 
and identify location 
and extent of disease 

 
 
Restaging 

Determines extent of 
known recurrence 

Clinician can confirm 
extent of disease 

 
 
Patient receives 
appropriate therapy 

  
 


