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Table 1. Characteristics of patients for experiment

Height (cm)/ Total dose
Pt Age/gender weight (ke) Stage (cGy)
1 58/F 157/54 DCIS 5040
2 35/F 157/57 pT2N3MO 5940
3 47/F 155/47 DCIS 5940
4 52/F 158/53 pTINOMO 5940
5 54/F 159/55 pT2NOMO 5940
6 47/F 154/52 pTINIMO 5940
7 48/F 161/65 DCIS 5040
8 49/F 160/53 pTINOMO 5940
9 32/F 159/63 DCIS 5940
10 28/F 163/52 pT2NIMO 5940

RAAAE o], 1F 2o 9 GyE F7} Aukslgleh.
3kate] EAL Table 10114 EhHYtH(Table 1).
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el 4D-CT (The Four Dimensional Computed Tomo-
graphy)#&3-2 % 55 274X%](Respiratory Gating System AZ-
733V, ANZADE o]&3slo] FdE 31993 mm slice
thickness/3 mm slice spacing) &7]1¢} 7|4 2+ 0%, 25%,

Fig. 2. The patient with the ANZAI belt (Respiratory Gating
System AZ-733V).
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Fig. 3. The dose distribution treatment plan for left breast cancer
patient.
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Fig. 4. The example of heart dose volume histogram in all
respiration phases.

Table 2. Comparing heart dose of free-breathing CT with mean heart dose of 4D-CT

Heart dose of free-breathing CT

Average heart dose of 4D-CT

Patient

Max Min Mean Max Min Mean

1 4862.8 26.5 419.2 4906.4 26.0 437.6

2 4844.2 21.1 310.9 4850.9 19.3 332.8

3 1991.8 22.1 252.6 21004 23.2 2552

4 5032.2 232 552.6 5063.4 21.7 558.8

5 4938.4 26.2 377.5 4976.3 26.3 450.7

6 5115.3 31.6 581.8 5116.9 404 582.0

7 5110.3 118.1 445.8 5117.9 110.7 470.8

8 4512.1 68.5 381.7 4841.1 82.2 382.0

9 4916.3 75.8 4221 49243 82.5 4349

10 4570.2 27.2 219.5 4974.5 294 301.7
Unit: cGy.
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Table 3. Comparison of heart dose between free-breathing CT and 4D-CT

Heart dose of free-breathing CT

Total heart dose

Patient

Max Min Mean Max Min Mean

1 4862.8 26.5 419.2 4928.4 25.1 469.4

2 4844.2 21.1 3109 4999.2 14.2 312.3

3 1991.8 22.1 252.6 2898.1 21.1 256.3

4 5032.2 232 552.6 5098.2 20.1 617.4

5 4938.4 26.2 377.5 5006.8 22.4 377.5

6 5115.3 31.6 581.8 51359 31.7 599.0

7 5110.3 118.1 4458 5126.5 101.3 507.8

8 4512.1 68.5 381.7 5317.0 53.1 400.4

9 4916.3 75.8 422.1 4948.1 74.3 448.3

10 4570.2 272 219.5 5118.3 273 347.8

Unit: cGy.

Table 4. Comparison of heart volume between free-breathing

CT and 4D-CT
Patient Heart volume of Heart volume of
free-breathing CT 4D-CT
1 7453 961.2
2 493.5 693.7
3 441.7 536.8
4 555.4 699.2
5 523.2 702.7
6 598.1 747.5
7 612.0 839.9
8 505.8 700.3
9 482.2 494.7
10 589.6 713.8
Unit: cGy

A3 7 FES BFRS Aelieh B AAA]

7e] 21918 773k margin (Total heart dose)e] ZTH,

o
-
2 E 13 (Dose Volume Histogram: DVH)-& o]-8&lo] 383}
Al
v
]

&, AT} AD-CT9 349 7t Phase o] &3l A4
9] AA)A(Total heart volume)S -8 cHFig. 4).

L
=
be
N

. A DCTE o
o 2o, 2 FFAL) HFEE ¥

Hl gk A3} ko] H 72 0.3~45.5%, 24
—32.7%, FFATFL 0~584%2] Zpo|7} LRk
o] 3kAlol|AA 4D-CTE o238k X EAIY A 4

190

10% o)A =7 Vel AL gheldt 4= 9l9ltH(Table 2).
gl AD-CTY] Total heart dose+ Free-Breathing CT2] Al

7o Wk Aekrct AAZ H e 2 8.8%, o=k
= A 27.9%, B A 374% A VgkeH(Table
3).

upAmto 2 % A BAY 7F A4l Ade] Hlael 4D
CTe] AAAF o] 4 2.6%NA ZH 40.5% =A vgkeh
(Table 4).
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Abstract

The Study of Dose Variation and Change of Heart Volume Using
4D-CT in Left Breast Radiation Therapy

Seon Mi Park, Geum Seong Cheon, Gyeong Hun Heo, Sung Pil Shin,
Kwang Seok Kim, Chang Uk Kim, Hoi Nam Kim

Department of Radiation Oncology, Seoul St. Mary's Hospital, Seoul, Korea

Purpose: \We investigate the results of changed heart volume and heart dose in the left breast cancer patients
while considering the movements of respiration.

Materials and Methods: During the months of March and May in 2012, we designated the 10 patients who had
tangential irradiation with left breast cancer in the department of radiation Oncology. With acquired images of free
breathing pattern through 3D and 4D CT, we had planed enough treatment filed for covered up the whole left
breast. It compares the results of the exposed dose and the volume of heart by DVH (Dose Volume histogram).
Although total dose was 50.4 Gy (1.8 Gy/28 fraction), reirradiated 9 Gy (1.8 Gy/5 Fraction) with PTV (Planning
Target Volume) if necessary.

Results: |t compares the results of heart volume and heart dose with the free breathing in 3D CT and 4D CT. It
represents the maximum difference volume of heart is 40.5%. In addition, it indicated the difference volume of
maximum and minimum, average are 8.8% and 27.9%, 37.4% in total absorbed dose of heart.

Conclusion: [n case of tangential irradiation (opposite beam) in left breast cancer patients, it is necessary to
consider the changed heart volume by the respiration of patient and the heartbeat of patient.

Key words: breast cancer, heart volume, heart dose, 4D-CT, free-breathing CT
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