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In this work, we propose complex system that consists of the historical 

combination of computer tomography ‘’CT’’ and Positron emission tomography 

for oncology and the detection of the rays which is generated by the devise. 

 

Imaging technologies support a personalized approach for cancer care. 

Early recognition of anatomical changes and physiologic behavior can lead to 

improved tumor diagnosis and management. Several imaging techniques are 

used for assessing tumor properties, including Magnetic Resonance Imaging 

(MRI), ultrasound (US), Computed Tomography (CT), Single-Photon Emission 

Computed Tomography (SPECT) and Positron Emission Tomography (PET). 

PET plays an important role in oncology for diagnosing and staging of cancer as 

well as for therapy response, as it images whole body metabolism. It is a non-

invasive technique for quantitative assessment of tumor behavior, often 

combined with CT for anatomical information and attenuation correction. It is 

used for staging or restaging patients with several types of cancer, as it is 

considered as a safe, accurate and reproducible technique. By using a 

radioactive tracer coupled to glucose, tissues with high glucose metabolism can 

be visualized as shown in Fig. 1. High glucose metabolism is a common 

characteristic for tumors. After imaging is performed, staging or restaging of the 

tumor is performed, based on the TNM-system. It evaluates the extent of tumor 

invasion, number and location of lymph nodes (N) and the presence and location 

of metastases (M). To further investigate the origin and extent of tumor tissue, 

pathology is often performed by means of surgery or biopsy, resulting in a 

pathological TNM (pTNM) staging. Based on TNM-staging, a patient-specific 

treatment plan is made [1, 2].  

 
Figure 1 – A Function circuit diagram of PET/CT mechanism  
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Figure 2 – Diagram of radiation detection 

 

Due to the high physiological FDG uptake in the brain, FDG PET/CT is of 

limited value for detection of brain metastases. Consequently, FDG PET/CT is 

generally not used for the primary detection or exclusion of brain metastases. 

1. Increased FDG uptake is observed in many neoplastic lesions, 

granulation tissue (e.g. wound healing), infections and other inflammatory 

processes. A detailed description of pitfalls and situations that can lead to false-

positive (benign processes that can show FDG uptake) or false negative FDG 

PET/CT interpretation has been published.  

2. Patterns of FDG uptake, established CT morphological criteria and 

correlation with patient history, physical examination and other imaging 

modalities may be helpful for differentiation between malignant and benign 

lesions.  

3. SUVs and related quantitative measures, such as metabolic tumor 

volume (MTV) and total lesion glycolysis (TLG), have gained increasing 

importance for therapy response monitoring and for prognostic assessment. 

4. There is no single lower limit of the intensity of FDG uptake for the 

detection of abnormal uptake within lesions as it depends on the degree of 

contrast between the tumour and its immediate surroundings. This contrast is 

related to several pathophysiological factors, the most significant of which are 

histology (FDG avidity of the type of tumour), volume of vital tumour cells, 

movement during static acquisition. 
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