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Fig. 1. Immobilizer of Breast patient
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Table 1. Distance between heart and chest wall according to breathing method

Patient No. Top Middle Bottom
(BCO) FB[cm] DIBH[cm] FB[cm] DIBH[cm] FB[cm] DIBH[cm]
1 2.0 45 3.6 4.6 0.3 1.8
2 2.3 39 1.9 3.1 0.7 1.2
3 1.7 4.6 2.0 42 0.4 25
4 1.1 2.8 1.5 3.1 0.4 1.1
5 2.3 3.5 2.6 45 0.6 1.0
Ave (BCO) 1.9%0.5 3.9%39 2.3%0.8 3.9%0.7 0.5£0.2 1.50.6
Patient No. Top Middle Bottom
(MRM) FB[cm] DIBH[cm] FB[cm] DIBH[cm] FB[cm] DIBH[cm]
1 2.8 44 1.2 28 0.7 19
2 2,6 4.6 2.1 33 0.3 25
3 33 33 5.2 0.4 1.6
Ave.(MRM) 25404 41207 22411 3.8+13 0502 2405
(*P<0.05)
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35
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Fig. 3. Distance between heart and chest wall according to breathing method
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Table 2. Values of C.| and H.| for each treatment plan

Conventional RT IMRT VMAT
Patient No(BCO).
Cl H. Cl H. Cl H.
1 24 1.1 12 1.1 12 1.1
2 2.0 1.1 12 1.1 1.1 1.1
3 2.0 1.1 1.2 1.1 1.2 1.1
4 2.0 1.1 12 1.1 12 1.1
5 2.0 1.1 12 1.1 12 1.1
Ave.(BCO) 2.1+02 1.1+0.0 1.240.0 1.1+0.0 1.240.1 1.1+0.0
Patient No. Conventional RT IMRT VMAT
(MRM) cl H. cl H. cl H.
1 19 12 12 1.1 1.1 1.1
2 19 12 13 1.1 13 1.1
3 1.7 12 1.1 1.1 1.2 1.1
Ave (MRM) 1.940.1 1.240.0 1.240.1 1.140.0 1.240.1 1.140.0
Table 3. Doses of organs by treatment plan
Conventional RT VMAT
Organs
Mean £SD Mean £SD Mean £SD
Left Lung BCO MRM BCO MRM BCO MRM
Dinean(Gy) 215426 21.2%1.6 19.2+1.0 21.6+23 23.743.1 275425
Vs(%) 59.5£6.0 57.3£2.6 924449 93.0£6.3 97.842.2 96.4%+3.2
Vao(%) 41.5+£5.6 40.5+3.6 35.2%33 40.1£5.4 50,9£10.7 63.1£12.2
Vio(%) 342452 339+3.4 10.4+1.9 17.4%1.8 153158 254422
Right Lung BCO MRM BCO MRM BCO MRM
Dinean(Gy) 0.6+0.2 10.7+16.1 6.7+1.6 75422 6.8+13 8.2+2.4
V(%) 0.5+0.4 21.0£31.0 59.5+18.9 60.1%22.1 7124199 77.0£26.2
Heart BCO MRM BCO MRM BCO MRM
Dinax(Gy) 55.03.8 53.840.5 449440 48.8+3.1 44.5+6.7 51.1+4.4
Dinean(Gy) 8.0+3.5 9.5£5.5 11.2£2.5 14.4+28 15.5+4.1 19.3+5.4
Va0(%) 13.5+7.1 16.7+10.6 7.9+5.7 15.4+7 4 25.0+14.9 38.4+19.1
V30(%) 11.246.6 13.9410.2 2.0+19 5.0+3.8 5.445.1 13.949.7
Vio(%) 9.246.0 115498 0.3+0.3 1.0+12 0.6+0.8 5.4+4.9
LAD BCO MRM BCO MRM BCO MRM
Dinax(Gy) 53.5%0.5 53.6+0.8 41.6%5.1 445%42 431£1.5 50.0+5.2
Dinean(Gy) 40.4%6.2 428479 25.4%5 4 26.8459 29.6+3.9 37.746.0
Vao(%) 79.7%10.8 83.4+14.4 60.5£19.9 72.5%15.4 80.5£13.7 97.6£3.2
Vi0(%) 7624149 81.5+15.6 36.0£27.0 36.7+31.0 56.7+22.5 77.5£12.6
Right Breast BCO MRM BCO MRM BCO MRM
Dinax(Gy) 57.242.7 53.7+3.5 29.7+4.3 33.8+19.6 24.6%4.0 38.2+15.7
A ZoA 7H 32 gho] YERgTh sHARE, Vie(%o)ollAl= Zro & UERAL, Conventional RTOIA] W& 7HS BTk

Conventional RT7} &2 7kS & UERGtHFig, 4).
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ol
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Fig. 6. Isodose curve imaging by treatment plan
A Conventional RT B: IMRT C: VMAT
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Assessment of peripheral organ doses according to
radiotherapy plan for left-sided breast cancer with
Lymph node using deep inspiration breath-hold (DIBH)

of,

7

Department of Radiation Oncology, Ulsan University Hospital, Ulsan, Korea

Da Ee Jung, Hyo Seok Kang, Byoung Joon Choi, Sang Jun Park, Geon Ho Lee, Du Sang Lee,
Min Woo Ahn, Myeong Su Jeon

Purpose: On the left side, breast cancer patients have more side effects than those on the right side because of
unnecessary doses in normal organs such as heart and lung. DIBH is performed to reduce this. To evaluate the
dose of peripheral organs in the left breast cancer including supraclavicular lymph nodes and internal mammary
lymph nodes according to the treatment planning method of Conventional Radiation Therapy, Intensity Modulated
Radiation Therapy and Volumetric Modulated Arc Therapy.

Materials and Methods: We performed CT-simulation using free breathing and deep inspiration breath-hold
technique for 8 patients including left supraclavicular lymph nodes and internal mammary lymph nodes. Based
on the acquired CT images, the contour of the body is drawn and the convention is performed so that 95% &PTV,
Dmax &110%. Conventional Radiation Therapy used a one portal technique on the supraclavicular lymph node
and used a field in field technique tangential beam on the breast. Intensity Modulated Radiation Therapy was
composed of 7 static fields. Volumetric Modulated Arc Therapy was planned using 2 ARC with a turning radius of
290° to 179°. The peripheral normal organs dose was analyzed by referring to the dose volume of Eclipse.

Results: By applying the deep inspiration breath-hold technique, the mean interval between the heart and chest
wall increased 1.6 +0.6 cm. The mean dose of lung was 19.2 +1.0 Gy, which was the smallest value in Intensity
Modulated Radiation Therapy. The V30 (%) of the heart was 2.0 +1.9, which was the smallest value in Intensity
Modulated Radiation Therapy. In the left anterior descending coronary artery, the dose was 25.4 5.4 Gy, which
was the smallest in Intensity Modulated Radiation Therapy. The maximum dose value of the Right breast was 29.7
+4.3 Gy at Intensity Modulated Radiation Therapy.

Conclusion: When comparing the values of surrounding normal organs, Intensity Modulated Radiation Therapy
and Volumetric Modulated Arc Therapy were applicable values for treatment. Among them, Intensity Modulated
Radiation Therapy is considered to be a suitable treatment planning method.

»Key words: DIBH, Conventional RT, IMRT, VMAT, Cardiac, LAD
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