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Introduction

: Upper GIT carcinomas are the most common malignancies in both sexes. In 2018,

stomach cancer was the most commonly diagnosed upper GIT cancer then closely

followed by liver cancer, esophageal cancer, pancreatic cancer and gallbladder cancer in

terms of incidence and mortality. Radiation therapy is among the main modality of cure,

control and palliation of upper GIT malignancies. However, the advantage of radiation

therapy combined with other modalities in upper GIT cancers has been established,

challenges remain in providing accurate and safe radiation delivery. These challenges

include proximity of organs at risk within the abdomen, nature of organs motion and

gastrointestinal filling.

Aim of the work

Patients and methods

The aim of this study is to evaluate the dosimetric effect of gastric filling on the

motion of targets and organs at risk in patients with upper gastrointestinal and

pancreatic cancers receiving radiotherapy.

A prospective study included 30 patients with upper GIT malignancies. All patients 
were treated with radiation therapy and were instructed to take nothing by mouth at 
least 8 hours before the simulation of the treatment. CT simulator (SIEMENS, 
somatom go. Up) two sets of images were taken, the first image was taken after on 
fasting state, then the second scan was taken after the patient drank 1.5L of water 
within 30 minutes. The region of interest for each of the 30 patients on both CT 
scans images were delineated. ES images sets were planned by Elekta TPS 
(Monaco 03, version: 5.11.02). Then FS image sets were automatically fused and all 
structures of interest copied to the planned image. The dosimetric impact was analysed 
by DVH and DSC was calculated between ES and FS.

Results

Conclusion

The variation in the gastric filling (ES and FS) during treatment
planning has no impact on dose coverage of the targets, while in
some organs at risk can result in clinically unwanted overdose.
Therefore we need to make sure that the patients have the same
gastric filling during the simulation process and treatment delivery to
reduce the maximum dose to OAR and maximize dose to the target
volumes.
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The majority (70%) were males. The mean age at diagnosis was 57.1 years 
(range 28-78). The most common histological diagnosis was HCC – 
33%. The majority of patients had stage III disease. Among the 30 patients, 
12 patients underwent surgery. The radiotherapy dose ranged from 20Gy to 
45Gy. The amount of water taken ranged from 50 ml to 1000 ml. There were 
remarkable significant differences in stomach volume (p< 0.001) on an 
empty stomach (ES) versus Full stomach (FS). There were no significant 
differences in the planned Dmax and Dmean of target volumes (GTV, CTV 
and PTV) on an empty and full stomach. The only showed significant 
differences in the Dmax of the esophagus, right kidney and heart 
(p=0.021, p=0.01, and p=0.041) respectively. The mean dose to the 
esophagus and right kidney was higher in the FS while to the heart was 
higher on ES. There were significant differences in the Dmean of the 
right kidney, bowel right lung and stomach (p=0.034, p=0.01, 
p=0.009, and p=0.007) respectively. The mean dose to the bowel, stomach and 
right lung was higher in the ES while to the right kidney was higher in the 
FS. The Dice similarity coefficient (DSC) was showed that the most 
of the values of the organs of interest were <1 indicating overall no 
perfect overlap on ES and FS. Except for two cases were perfect overlap 
with values of 1, one case in lungs alone, and another case in right kidney, 
liver, left lung and spinal cord.




