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Application of PET/CT and CT in target volume delineation for
precision radiotherapy of esophageal cancer*

BaerxiagulieZabihula, Lu Yan-rong
[Department of Thoracic and Abdominal Radiation, The Third Clinical Medical College of Xinjiang Medical
University (The Affiliated Tumor Hospital of Xinjiang Medical University), Urumgqi, Xinjiang 830011, China]

Abstract: Objective To investigate the effectiveness of applying PET/CT and CT in target volume
delineation for precision radiotherapy of esophageal cancer. Methods A stratified sampling method was used to
select 40 treatment-naive patients who visited the Radiation Therapy Center of the Third Clinical Medical College of
Xinjiang Medical University for esophageal cancer treatment from May 2020 to May 2022 as the research subjects.
These patients were randomly divided into a control group and a study group, with 20 cases in each group. The
patients in the control group underwent conventional CT scans, while those in the study group underwent PET/CT
scans. Both groups were operated by the same physician, who delineated the target volumes and the volumes of
organs at risk based on CT scan images and PET/CT fusion images taken in the same fixed position. The gross tumor
volume (GTV) and the planning target volume (PTV) were compared between the two types of imaging modalities.

The prescribed dose was 60 Gy in 30 fractions to cover 95% PTV, and the doses delivered to the target areas were
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compared between the two groups based on the images. The percentages of the total lung volume exceeding 10 Gy
(V.0), 20 Gy (V,), and 30 Gy (V,,), the mean lung dose (MLD), the percentage of the heart volume exceeding 30 Gy
(V,,), and the volumes of spinal cord and trachea receiving radiation were evaluated. Results Compared with the
control group, the GTV and PTV delineated in the study group were smaller (P < 0.05). The GTV Dmean and the
PTV Dmean in the study group were lower than those in the control group (P < 0.05). The lung V , V,,, and V,,

MLD, heart V,, and the volumes of spinal cord and trachea receiving radiation in the study group were lower than

those in the control group (P < 0.05). Conclusion PET/CT provides better accuracy and clarity in target volume

delineation compared to CT alone. It enhances the positioning accuracy of the target volume, and lowers the target

volumes and the volumes of organs at risk. It is of great significance for improving China's prevention and control

programs for major public health issues and the national healthcare system.
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