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Abstract 

Purpose: A feasibility dosimetric study was performed to evaluate Rapid Arc (RA) plan on advanced esophageal 
cancer and compare it against Helical Tomotherapy (HT) plan.  
Patients and Methods: Six patients with locally advanced mid-lower esophageal carcinoma were treated with 
neoadjuvant chemoradiation therapy. Radiotherapy was delivered by RA then re-planned by HT. The 
prescription dose was 50 Gy in 25 fractions, with 95% of the planning target volume receives 100% of the dose. 
For organs at risk (OAR), V20 of the lung was <20% -30%, mean lung dose (MLD) was ≤ 15.0 Gy, V45 of the 
heart was <20%, V30 was <50%, spinal cord dose received by 1% was <45 Gy. Dose-volume histograms 
(DVHs), homogeneity index (HI), conformity index (CI), OAR doses and treatment time were analyzed for plans 
comparison.   
Results: All planning objectives were achieved by both techniques. The PTV coverage, HI, CI, MLD, V45 of 
the heart and V30 of the liver were comparable in both plans. HT showed better sparing of the V30 of the heart 
(p= 0.042), better maximum dose to spinal cord (p= 0.028), while RA showed slightly better sparing of the 
volumes of lung and faster treatment time (p= 0.027). 
Conclusion: Both techniques are good options for treating esophageal cancer, achieved optimal low dose to the 
lungs and heart with acceptable PTV coverage. The RA provided for improved treatment plans using two arcs 
with low doses to the lungs at the cost of increased heart dose (V30). RA with FFF beams resulted in minor 
improvements in plan quality with additional useful reduction in the treatment time. 


