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Fig. 1. Patient positioned for breast irradiation in the supine
position.
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Fig. 2. Photograph of the breast supporting device and velcro
straps applied in the clinical situation.

Fig. 3. Patient positioned for breast irradiation in the prone
position.



Fig. 4. The three different axial and sagittal computed tomographic image sets of the same patient illustrated: supine position (left),
supine position with breast supporting device (middle), and prone position (right).
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Fig. 5. Irradiated volume in the
beam’s eye view of a tangential
treatment beam: ILV (left) and
THV (right).
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CTVE] =7]%= SPollA] 2,618.7 cm’, SDollA 24239 cm’,
18] 3 PPol|A] 2,889.9 cm’Z UElICh B2 H]o] 2AEH]
(ILV) SPollA] 157 cm’, SDelA] 82.0 cm’, PPol|A] 41.4 cm’
Z SP9} SDel| |3 PPol|A] 73.6%2} 49.5% A Ak
9] zA2A(IHV)S SP7} 93.0 cm’, SD7} 69.0 cm’, PP7}
41.4 cm’2 SP9} SDel| H]3)] PPol|A] 33.8%%} 10.7%2. 743
v} CLDS] 739 SP9} SD, 12| PPol|lA] 3.3 cm, 2.5 cm,
1.5 cmE ZA% a1, MHDE 3.5 cm, 2.9 cm, 2.3 cmeo|gth
(Table 1).
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Fig. 6. DRR showing measure-
ment of central lung distance
(left) and maximum heart dis-
tance (right) in the beam's-eye
view of a tangential treatment
beam.
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Table 1. Volume date and measurement results

CTV (cm’) ILV (em’) IHV (cm’) CLD (cm) MHD (cm)

SP  2,618.7 157.0 93.0 33 3.5
SD  2,4239 82.0 69.0 25 29
PP 2,889.9 414 61.6 1.5 2.3
ILV: irradiated lung volume, IHV: irradiated heart volume,

CLD: central lung distance, MHD: maximum heart distance

Table 2. Dosimetric summary for CTV with whole breast

=

YARM X[ 2o AAM A =21 KA

Table 3. Target volume dose coverage and volume summary

CTV (cm) Dos (Gy) Dy (Gy)
Sp 2,618.7 47.5 48.3
SD 2,423.9 47.7 48.3
PP 2,889.9 47.8 48.5

Dys and Dgp: minimal dose covering 95% and 90% of organ,
respectively

Table 4. Dosimetric results for ipsilateral lung and heart

radiation therapy Ipsilateral lung Heart
V95 VIOO VIOS VllO
Ds (G V. % Ds (G \% %
(475 Gy) (50 Gy) (525 Gy) (55 Gy) s (Gy) 20 oy (%) s (Gy) 18 oy (%)
SP 95.5 54.8 44 0.2 SP 46.0 217 46.8 17.0
SD 97.4 66.6 11.1 SD 40.8 1.6 455 16.1
PP 96.2 61.5 1.2 PP 19.5 49 40.3 9.8

Vos, Vioo, Vies, Viio: % volume of whole breast receiving
minimum of 95%, 100%, 105% and 110% of prescription dose,
respectively

YT, Vi gy 21.7%, 11.6%, 49%% SPet SDel| H|sl
77.4%8} 51.8%2] 7H4XE Bk Aol 9lo]A Ds= 46.8
Gy, 45.5 Gy, 40.3 Gy= PP7} SP$} SDel| H|3l] 13.9%, 11.4%
AL, Vi oy 17.0%, 16.1%, 9.8%F SP2F SDel| vl
42.4%2} 39.1%2] 7+4E Kol 9Jrh(Table 4).
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Vos7} 96.25%, Vine] 61.5%2 Websket. 531, Vigsh Vigooll
Al SS9 749 4.4%9) 0.2%0]13 21} PPAAE Vipse] 7391k
1.2% el 2ok A=K (Hot spot) do] #AAWSS &
ik o]k Ak B¥ FAA I} Dose coverage] SFAHS
A5 s =Y ¥ okl WA X8 ¥ Breast®] A4
3}H(fibrosis) B <==(retraction) & & <13l B2LL &g 7+
&2 ek

Fr@ ZAellA CTVE] 2717} 7 2 3hs JEbHS
AL, gl AR Qlste] Breast7} FHORHE Fi
FEIE S ugtth dubH o g nkE - AMAE 3
Large pendulous breast $F2+9] ¥WlARA X & A]2] A], Breast
Z22& T3] Sl e 53 9 =4 &4 S 7t

3lsle}. o] Breast7} 9]Z 08 A= A4 wjEeld], J=

o}
=

o e

41

Ds: minimal dose covering 5% of organ, Vi gy and Vi gy
volume that received >20 Gy (lung) and >10 Gy (heart),
respectively

gl ZpAle] A& olgst Aleke] HAaE TheAl sleick 1
73} ILVOllA PP7} SPRT} 73.6%, SDETF 49.5% 7+t
3L, CLDE 54.5%2F 40.0% #Hazshivk. Awshs] 4 9
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Abstract

A Dosimetric Evaluation of Large Pendulous Breast Irradiation
in Prone Position

Chae Seon Hong, Sang Gyu Ju, Ju Young Park

Department of Radiation Oncology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: To evaluate dosimetry results of three different techniques for whole breast irradiation after conservative
surgery of large pendulous breast patient.

Materials and Methods: Planning computed tomography (CT) scans for three techniques were performed on a GE
Hi-speed advantage CT scanner in the supine (SP), supine with breast supporting Device (SD) and prone position
on a custom prone mattress (PP). Computed tomography images were acquired at 5 mm thickness. The clinical
target volumes (CTV), ipsilateral lung and heart were delineated to evaluate the dose statistic, and all techniques
were planned with the tangential photon beams (Pinnacle®, Philips Medical System, USA). The prescribed dose was
50 Gy delivered in 25 fractions. To evaluate the dose coverage for CTV, we analysed percent volume of CTV
receiving minimum of 95%, 100%, 105%, and 110% of prescription dose (Ves, Vioo, Vies, and Vii0) and minimal
dose covering 95% (Dgs) of CTV. The dosimetric comparison for heart and ipsilateral lung was analysed using the
minimal dose covering 5% of each organs (Ds) and the volume that received >18 Gy for the heart and >20 Gy for
the ipsilateral lung.

Results: Target volume coverage (Vos and Vigo) was not significantly different for all technique. The Vios was lower
for PP (1.2% vs. 4.4% for SP, 11.1% for SD). Minimal dose covering 95% (Dgs) of target was 47.5 Gy, 47.7 Gy
and 48 Gy for SP, SD and PP. The volume of ipsilateral lung received >20 Gy was 21.7%, 11.6% and 4.9% for SP,
SD and PP. The volume of heart received >18 Gy was 17.0%, 16.1% and 9.8% for SP, SD and PP.
Conclusion: Prone positioning of patient for large pendulous breast irradiation enables improving dose uniformity
with minimal heart and lung doses.

Key words: large pendulous breast, prone position
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