
Ankara Üniversitesi Dikimevi Sağlık Hivnetleri
Meslek Yüksekokulu Yıllığı Cilt 3 Sayı 1 2002

CONFORMAL BREAST İRRADİATİON IN THE PRONE
position in two cases

^Cengiz KURTMAN, * Fuat ÇİNER, * Meltem NALÇA ANDRIEU, 

* Ayşe HİÇSÖNMEZ, *Aysun  ÇAĞAR

* Ankara Üniversitesi Tıp Fakültesi Radyasyon Onkolojisi Anabilim Dalı, Cebeci Hastanesi, Dikimevi,06100 Ankara.

ABSTRACT

Introduction: Prone position can be used 
for the plannig of adjuvant radiotherapy after 
breast conservative surgery. It is aimed to 
deliver less irradiation to lung tissue and 
cardiac tissue in the prone position.

Materials and Mcthods: Two cases of 
left breast carcinoma in stages Tl, NO, MO 
were taken for three-dimensional conformal 
radiotherapy planning after breast conservative 
surgery. The first case had moderate size of 
breast tissue. They were positioned with breast 
ring in the supine position and with foam 
which had a hole in order to allow the left 
breast tissue coming down in to prone position.

Results: Isodose distributions and dose 
volüme histograms of the cases in the prone 
position were compared with the ones in the 
supine position. We have observed less 
irradiation given to the left lung tissue, cardiac 
tissue and right lung tissue in the prone 
position than in the supin position.

Discusion: Three-dimensionel conformal 
radiotherapy planning was used to provide less 
normal tissue complication and high lokal 
control in both of the supine and prone 
position. Large breasted women appeared to 
benefit most from the planning in the prone 
position.
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İKİ VAKADA PRONE POZİSYONDA 
KONFORMAL MEME IŞINLAMASI

ÖZET
Giriş: Meme koruyucu cerrahi sonrası 

radyoterapi planlanması için prone pozisyon 
kullanılabilir. Amaç prone pozisyonu ile 
akciğer ve kalp dokularına daha 
radyasyonun ulaşmasını sağlamaktır.

az

Gereç ve yöntem: Meme koruyucu 
cerrahi sonrası üç boyutlu konformal 
radyoterapi planlanması için T2N0M0 sol 
meme karsinomalı 2 vaka seçilmiştir. İlk vaka 
orta büyüklükteki meme dokusuna sahipti. 
Supine pozisyonda meme halkası ile pozisyon 
verilmiş ve prone pozisyonda sol meme 
dokusunun aşağı doğru sarkabileceği delikli 
köpük üzerine hastaya pozisyon verdirilmiştir.

Sonuçlar: Vakaların prone pozisyondaki 
izodoz dağılımları ve doz hacim histogramların 
supine pozisyondaki sonuçlar ile
karşılaştırılmıştır. Prone pozisyonda supin 
pozisyonundaki ile karşılaştırıldığında sol 
akciğer dokusuna, kalp dokusuna ve sağ 
akciğer dokusuna daha az radyasyon verildiği 
gözlenmiştir.

Tartışma: Supine ve prone pozisyonunda 
her ikisinde de üç boyutlu konformal 
radyoterapi planlaması kullanılması normal 
doku komplikasyonları azaltmakta ve yüksek 
lokal kontrol sağlamaktadır. Prone pozisyonda 
yapılan tedavi planlamasından en fazla büyük 
memeli hastalar yarar sağlamaktadırlar.

Anahtar Kelimeler
Meme, konformal radyoterapi, prone 

pozisyon
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Introduction

The management of primary breast cancer 
with conservative surgery and radiation 
therapy is a widely accepted alternative to 
mastcctomy[l,2]. Standard tangential breast 
radiotherapy not only treats portions of ehest 
wall, but also exposes to lung and heart tissue 
[3,4] .

Radiation pneumonitis following
conservative surgery and radiation therapy for 
breast cancer is a rare complication and it is 
related to treatment technique [5,6]. The prone 
position teehnigue takes advantage of the 
reproducibility characteristics of the supine 
position technique and combines them with the 
homogeneity and normal tissue-sparing 
characteristics of lateral decubitus position 
technique. Prone position breast irradiation 
appears to be a simple and effective alternative 
to irradiation of the breast in the conventional 
supine position when the supine position is 
likely to results in unacceptable dose 
inhomogeneity or significant doses to normal 
tissue [7]. The technical aspect of prone 
position with three-dimensional conformal 
radiotherapy (3D-CRT) planning will be 
deseribed.

Materials and Methods

The objeetives of the prone position are 
the treated breast hangs down and minimize 
the volüme of normal tissue. Two patients who 
have diagnosis of infiltrative duetal carcinoma 
in their left breast tissue subjected to 
conservative surgery as lumpectomy and 
referred to radiotherapy clinic. The stages of 
the cases were Tl,N0,M0. First case had 
moderate size of breast tissue and second case 
had huge size of breast tissue. The cases were 
positioned with immobilization foam both in 
the supine position and in the prone position. 
The ipsilateral arm was placed above the head. 
The contralateral arm was placed on the 
immobilization foam. A breast ring applied 
and fixed on the left breast that held the breast 
upper position in the supine position. An hole 
was left under the left breast that allowed the 
breast came down during the treatment in the 
prone position.

The CT images were taken Picker® 
(Picker International, Inc, Cleveland, Ohio, 

U.S.A.) I.Q. T/C computed tomography both 
in the supine position and in the prone 
poşition. The target volüme, body out-line, left 
lung tissue, right lung tissue and cardiac tissue 
were drawn, target isocenter was fixed, and 
Virtual simulation was done with Picker Voxel 
Q Virtual simulation workstation. Beam’s eye 
view, isodose distribution, inhomogeneity 
correction, multileaf collimators and dose 
volüme 'histogram (DVH) were done with a 
Varian® Cad-plan ( Varian Associates Inc, 
Oncology Systems, Palo Alto, CA, U.S.A.) 
treatmcnt modelling workstation. The median 
and lateral borders of the breast tissue were 
determined both clinically and beam’s eye 
view, must be inciuded with in the fields of the 
tangential parallel-opposed photon beams. 
Three D-CRT planning was done for each 
position. Radiotherapy was given with planned 
with 6 mV photon of Varian® (Varian 
Associates Inc, Oncology Systems, Palo Alto, 
CA, U.S.A.). A total dose of 50 Gy with 
conventional daily fractions was applied. The 
wedges were used to enhance the isodose 
distribution and the treatment plans and DVH’s 
were compared both in the supine position and 
in the prone position.

Results

The plans were performed with SAD 
technique and the isodose distributions were 
taken for the two cases both in the supine 
position and prone position. The isodose 
distributions were optimized with 15° wedge 
in the transverse plane. DVH analysis were 
performed for the target volüme, left lung 
tissue volüme, right lung tissue volüme and 
cardiac tissue volüme in each case and in each 
for both of the supine position and prone 
position.

In the first case; the target volüme was in 
the 82.8 % isodose at the base of the breast 
tissue and in the 108.5 % isodose at the lateral 
edge of the breast tissue, the mean target dose 
was 99.99 % ±3.02 (50Gy) in the supine 
position, but the target volüme was in the 77.8 
% isodose at he base of the breast tissue and in 
the 193.5 % isodose at the lateral edge of the 
breast tissue, and the mean target dose was 
97.65 % ±2.85 (48.82 Gy) in the prone 
position. In the second case; the target volüme 
was in the 75 % isodose at the base of the 
breast tissue and in the 108.8 % isodose at the 
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lateral edge of the breast tissue, the mean 
target dose was 95.08 % ± 4.37 (45.54 Gy) in 
the supine position, but the target volüme was 
in the 67.10 % isodose at the base of the breast 
tissue an in the 109 % isodose at the lateral 
edge of the breast tissue, and the mean target 
dose was 99.03 % ± 5.23 ( 49.52 Gy) in the 
prone position.

In the first case ; the mean left lung tissue 
doe was 15.23 % ± 29.88 ( 7.62 Gy) in the 
supine position, and the mean left lung tissue 
dose was 6.49 % ± 16.51 ( 3.24 Gy ) in the 
prone position, the mean cardiac tissue dose 
was 11.18 % ± 18.89 ( 55.59 Gy ) in the supine 
position and the mean cardiac tissue dose was 
9.77 % ± 17.33 ( 4.88 Gy ) in the prone 
position, and the mean right lung tissue dose 
was 1.61 % ± 1.29 ( 0.80 Gy ) in the supine 
position and the mean right lung tissue dose 
was 1.05 % ± 0.84 ( 0.52 Gy ) in the prone 
position.

In the second case; the mean left lung 
tissue dose was 11.61 % ± 22.66 ( 5.81 Gy ) in 
the supine position ( Figüre 1.), and the mean 
left tissue dose was 1.18 % ± 0.86 ( 0.59 Gy) 
in the prone position ( Figüre 1.), the mean 
cardiac tissue dose was 12.64 % ± 19.51 ( 6.32 
Gy) in the supine position and the mean 
cardiac tissue dose was 3.52 % ± 2.83 ( 1.76 
Gy ) in the prone position, and the mean right 
lung tissue dose was 1.20 % ± 0.62 ( 0.60 Gy) 
in the supine position and the mean right lung 
tissue dose was 0.36 % ± 0.34 ( 0.18 Gy ) in 
the prone position.

Discussion

The management of primary breast cancer 
with conservative surgery and radiation 
therapy is a widely accepted alternative to 
mastectomy [1]. There is an increasing interest 
in the late side effect of therapy on the survival 
of patients treated for breast cancer [8-11], The 
long- complicalions followingterm
conservative surgery and radiation therapy for 
early stage breast cancer is low, and alterations 
in radiation technique may reduce their 
occurrence [12].

The risk of radiation pneumonitis appears 
to be related to the volüme of lung irradiated 
[5,13,14]. The use of CT in tangential breast 
irradiation provides a detailed picture of the 

dose distributions throughout the breast 
volüme and surrounding normal tissue. The 
three-dimensional treatment planning allows 
dose escalation to the target volüme without 
significantly increasing the dose received by 
surrounding normal tissue [15]. The full scale 
CT scan with a true three-dimensional dose 
algorithm is more accurate than the three-slice 
model [16].

Gyenes et al [17] reported that the CT- 
based three-dimensional treatment planning 
System might be conformed to reduce the 
irradiated cardiac volüme. In this study the 
patients with left-sided Tl,N0,M0 breast 
cancer did not receive irradiation to substantial 
cardiac volüme.

Dose to the contralateral breast due to 
primary breast irradiation is possible as a 
funetion of the teehnigue used for the primary 
of the treated breast. Several factors have been 
found to contribute significantly to the 
opposite breast dose and these can be 
improved by good techniques.

Gray et al [19] documented slight yet 
measurably inferior cosmetic results in large- 
breasted or heavy women. However, the 
difference between the large groups was not 
great and should not exclude these women 
from consideration for breast conservation 
techniques.

Cross et al [20] presented a technique for 
the conservative irradiation of women with 
huge size breasts. Patients wcrc treated in a 
modified lateral decubitus technique offered 
breast-conserving therapy to women with large 
breasts, without poor cosmesis.

Merehants et al [7] reported that prone 
position breast irradiation appears to be a 
simple and effective alternative to irradiation 
of the breast in the conventional supine 
position when the supine position was likely to 
result in unacceptable isodose inhomogeneity 
or significant doses to normal tissues. Large 
breasted women appeared to benefit most from 
this treatment.

Bieri et al [21] determined the effects of 
treatment techniques, such as supine and prone 
positioning on the absorbed dose in organs at a 
distance from the irradiated breast. Peripheral 
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doses such as abdomen, pelvic organs, bone 
marrow and lung were significantly higher for 
supine than for prone tangential breast 
irradiation.

In conciusion, 3D-CRT planning was used 
to provide less normal tissue complication and 
high local control in the supine position and in 
the prone position. In the prone position, the 

left breast tissue came down and the right 
breast tissue was pressed to lateral position. 
The left lung tissue, cardiac tissue and right 
lung tissue doses were less in the prone 
position than in the supine position. Large 
breasted women appeared to benefit from the 
planning in the prone position.
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Figüre 1. In the second case; the DVH and the isodose distribution of the target volüme in the supine position 
and in the prone position.
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