Dosimetric Comparison between Deep Inspiration Breath Hold (DIBH) technique versus Free breathing (FB) technique in the radiation treatment of left sided breast cancer patients.
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Background: 
Methodology: A prospective dosimetric study of 30 patients inducted from July 2018 to June 2019, was carried out in the department of Radiotherapy. Patients were trained for DIBH technique and then a CT scans was taken both in free breathing and breath hold technique, at the time of CT simulation. All these patients received 40Gy/15#/3 weeks in post mastectomy patients or to whole breast (with an additional 12.5Gy/5#/1week to boost the cavity in post BCS patients). RNI was given as and when required. No patient received radiation to IMN, but was delineated for dosimetric comparison between the 2 techniques. For dosimetric comparison, the dose constraints parameter for critical organ were – for heart - V25% ≤ 10% and for ipsilateral lung - V20% < 30%.
Results: Target coverage was same in both the plans. V25% for the heart was 1.5% in FB and 0.4 % in DIBH (p= 0.001). The mean dose received by the heart was 2.14Gy in FB and 1.44Gy in DIBH(p=< 0.001). Mean LAD dose was 11.5Gy in FB and 4.46Gy in DIBH technique(p=< 0.001). The difference in V20% for left  lung was 18.3% in FB and 12.7 % in DIBH(p=< 0.001).The mean dose received by the ipsilateral lung was 7.76Gy in FB and 6.1Gy in DIBH(p=< 0.001). The mean dose received by delineated ipsilateral IMN was 18.05Gy with FB and 14.4Gy with DIBH (p=0.002). Time taken by the two techniques was calculated and it was observed that in DIBH technique, additional 35 minutes were spent in various steps till plan validation and each patient had to make one extra visit. One additional physicist was deployed for this technique at the time of simulation. Additionally, proper training of the team was required before implementation of DIBH technique in clinical setting.
Conclusions: With DIBH technique there was significant reduction in dose to critical organs, without compromising target coverage, however it is time consuming, needs patient co-operation and technical expertise.  
