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For use in the treatment of breast cancer
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Why prone ?



Prone position reduces acute side

effects

Ghent experience Canadian experience
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189 Supine positiqn ' 189 Prone position
Adjuvant breast radiation Adjuvant breast radiation
in the supine position in the prone position
PRIMARY OUTCOME
Moist desquamation (grade 1, none; grade 2, patchy moist
desquamation mostly confined to skin folds and creases; grade 3,

0! i . i D | | 1 moist desquamation in areas other than skin folds and creases)
1 2 0 1

FINDINGS

There was statistically significantly more moist desquamation occurring
anywhere, as well as grade 3 desquamation, in patients treated in the supine
position compared with prone position

Desquamation anywhere Desquamation anywhere
insupine position group inprone position group

39.6% 26.9%

Desquamation anywhere:

Supine vs prone: 39.6% vs 26.9% (odds ratio, 1.78; 95% Cl, 1.24-2.56; P=.002)
Grade 3 desquamation:

Supine vs prone: 15.4% vs 8.0% (odds ratio, 2.09; 95% Cl, 1.62-2.69; P<.001)
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Mean lung dose is significantly lower

Ipsilateral mean lung dose

Position
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2.77 Gy vs 5.89 Gy, p <.001

More than 50% reduction



Mean lung dose is significantly lower

Ipsilateral mean lung dose
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Vakaet V, Deseyne P, Bultijnck R, et al. Comparison of prone and
supine positioning for breast cancer radiotherapy using REQUITE
data: dosimetry, acute and two years physician and patient-
reported outcomes. Acta Oncol. 2023;62(9):1036-1044.

Wang X, Fargier-Bochaton O, Dipasquale G, et al. Is prone free
breathing better than supine deep inspiration breath-hold for left
whole-breast radiotherapy? A dosimetric analysis. Strahlenther
Onkol. 2021;197(4):317-331.
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JR. Prone versus supine positioning for whole and partial-breast
radiotherapy: a comparison of non-target tissue dosimetry. Radiother
Oncol. 2010;96(2):178-184.



Mean lung dose is significantly lower
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1.6.1 Dmean

Jeroen Buljsen 2007

Michelle alonso-basanta 2009
Zoltdn Varga 2009

Raquibul Hannan 2012
Thomas Mulliez 2013(2)

Ferndndez-Lizarbe « A. Montero 2013

Jenny Ling=Yu Chen 2013
Marco Krengli 2013
Thomas Mulliez 2013(1)
Ling-Hi Fan 2014

Fabrizio Cammarota 2014
Thomas Mulliez 2015
Kana Takahashi 2016
Hyunjung Kim 2016
Yoonsun Chung 2019
Subtotal (95% C1)

P-FB

5-FB

Mean  SD Total Mean SD Total Weight

%0 60
270 280
202 123
107 7
110 90
307 253
1%0 100
140 90

90 40
861 321

37 8

90 60
140 60
146 98
140 100

10 410 160
20 660 310
61 745 262
97 542 226
100 380 11
10 1359 513
21 600 170
41 1,335 331
18 510 260
10 1,415 222
12 394 81
50 550 180
22 360 &80
21 792 142
S0 750 180
543

Heterogeneity: Tau® = 1.13; Chi® = 109.04, df = 14 (P < 0.00001); I" = B7%
Test for overall effect: Z = 11.09 (P < 0.00001)

1.6.2 Dmax

Raquibul Hannan 2012
Thomas Mulliez 2013(2)
Marco Krengli 2013
Fabrizio Cammarota 2014
Thomas Mulliez 2015
Hyunjung Kim 2016
Yoonsun Chung 2019
Subtotal (95% CI)

3,018 1,366
B 890
3,970 1,240
665 423
620 730
4231 1,219
3,880 1,460

97 4,265 126
100 2,660 650
41 4,950 170
12 2,341 529
50 3,560 410
21 5030 76
50 5,080 120
371

Heterogeneity: Tau® = 0.74; Chi’ = 68.90, df = 6 (P < 0.00001); I* = 91%
Test for overall effect: Z = 5.37 (P < 0.00001)

L63 VS

Raquibul Hannan 2012
Thomas Mulliez 2013(2)
Jenny Ling-Yu Chen 2013
Marco Krengli 2013
Ling-}i Fan 2014

Fabrizio Cammarota 2014
Hyunjung Kim 2016
Yoonsun Chung 2019
Subtotal (95% C1)

7 29
29 37
£ 36

4 32
57.8 27.8
10 19
4 33
34 34

97 184 78
100 169 5.7
21 208 58
41 184 53
10 856 9.4
12 23 96
21 253 37
50 232 45

Heterogeneity: Tau® = 1.39; Chi' = 78.75, df = 7 (P < 0.00001); I* = 91%
Test for overall effect: Z = 7.20 (P < 0.00001)

1.6.4 V20

Zoltdn Varga 2009

Liv Veldeman 2010
Raquibul Hannan 2012
Jenny Ling-Yu Chen 2013
Thomas Mulliez 2013(2)
Marco Krengli 2013

Fernindez-Lizarbe » A. Montero 2013

Thomas Mulliez 2013(1)
Fabrizio Cammarota 2014
Ling-li Fan 2014
Hyunjung Kim 2016

Kana Takahashi 2016
Yoonsun Chung 2019
Subtotal (95% CI)

33 25
0.7 1
1 14
11 18
09 21
15 18
9 3
0.2 04
0.1 0.1
103 5.1
15 19
08 08
15 19

61 143 54
18 &3 5
97 104 53
21 9 4
100 55 33
41 9 34
10 265 11.2
18 76 62
12 03 04
10 209 49
21 141 3
22 46 17

50 14 41

Heterogeneity: Tau' = 0.73; Chi” = B7.19, df = 12 (P < 0.00001); I = 86%
Test for overall effect: Z = 9.63 (P < 0.00001)

Total (95% CI)

1747

Heterogeneity: Tau® = 1.27; Chi* = 511.45, df = 42 (P < 0.00001); I' = 92%
Test for overall effect: Z = 15.38 (P < 0.00001)
Test for subgroup differences: Chi* = 11.79, df = 3 (P = 0.008), I = 74.6%

10 2.0%
20 24%
61 2.6%
32 2.5%
100 2.6%
10 21%
21 23%
41 2.3%
18 2.3%
10 2.2%
12 L5%
12 2.2%
22 2.3%
21 2.0%
0 2.4%
440 33.7%
32 2.6%
100  2.6%
41 2.6%
12 2.0%
12 2.2%
21 2.5%
50 2.6%
268 17.1%
32 2.5%
100  2.6%
21 2.2%
41 2.5%
10 2.2%
12
21 N
50 24%
287 186%
61 2.6%
18 2.4%
32 2.5%
21 2.4%
100 2.6%
41 2.5%
10 2.0%
18 2.4%
12 2.4%
10 21%
21 2.0
22 2.3%
50 2.5%
416 30.6%
1411 100.0%

Std. Mean Difference

v, 95% C1_Year

-2.54 [-3.78, -1.30]
-1.29 [-1.98, -0.61]
-2.64 [-3.13, -2.15]
-3.32 [-3.90, -2.75)
-4.20 [-4.69, -3.70]
-2.49 [-3.72, -1.26]
-2.88 [-3.77, -2.00)
-4.88 [-5.76, -4.00]
-2.21 [-3.06, -1.36]
-1.92 [-3.02, -0.82]
-5.99 [-8.01, -3.97)
-4.82 [-5.90, -3.74]
-3.06 [-3.95, -2.16]
-5.20 [-6.51, -3.88]
-4.16 [-4.86, -3.45]
-3.36 [-3.95, -2.77]

-1.04 [-1.46, -0.62]
-2.30 [-2.66, -1.94]
-1.10 [-1.56, -0.63]
-3.38 [-4.70, -2.06]
-4.25 [-5.25, -3.26]
-0.91 [-1.55, -0.27]
-1.15 [-1.57, -0.73]
-1.89 [-2.57, -1.20]

-3.39 [-3.97, -2.81]
-2.90 [-3.30, -2.50]
-3.62 [-4.63, ~2.60]
-3.26 [-3.93, -2.59]
-1.28 [-2.27, -0.30]

-4.93[-5.73, -4.13)
-3.21 [-4.09, -2.34]

-2.60 [-3.08, -2.11]
-2.06 [-2.89, -1.24]
-3.24 [-3.80, -2.67]
-2.50 [-3.32, -1.67]
-1.66 [-1.98, -1.33]
-2.73(-3.34, -2.12)
~2.76 [-4.05, -1.46]
-1.65 [-2.41, -0.88]

-0.66 [-1.49, 0.16)
-2.03 [-3.15, -0.91]
-4.92 [-6.18, -3.66]
-2.81 [-3.66, -1.96]
-3.88 [-4.56, -3.21]
-2.54 [-3.06, -2.02]

-2.84 [-3.20, -2.48]

2007
2009
2009
2012
2013
2013
2013
2013
2013
2014
2014
2015
2016
2016
2019

2012
2013
2013
2014
2015
2016
2019

2012
2013
2013
2012
2014
2014
2016
2019

2009
2010
2012
2013
03
2013
2013
2013
2014
2014
2016
2016
2019

Std. Mean Difference
IV, Random, 95% CI
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Mean heart dose is significantly
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5-FB

SD Total Mean 5D Total Weight

P-FB
Study or Subgroup Mean
1.2.1 Dmean
Michelle alonso-basanta 2009 150 10 12 150
Zoltin Varga 2009 318 131 34 351
Jenny Ling-Yu Chen 2013 3% 220 21 370
Marco Krengli 2013 190 130 17 200
Thomas Mulliez 2013(1) 160 40 12 250
Thomas Mulliez 2013(2) 150 60 31 200
Fernindez-Lizarbe « A. Montero 2013 278 181 10 469
Ling-li Fan 2014 1,135 482 10 1,537
Thomas Mulliez 2015 220 80 50 400
Hyunjung Kim 2016 26 122 21 414
Kana Takahashi 2016 310 160 9 300
Yoonsun Chung 2019 240 120 50 340
Subtotal (95% CI) 277

Heterogeneity: Tau® = 0.12; Chi* = 23.88, df = 11 (P = 0.01); I = 54%

Test for overall effect: Z = 3.31 (P = 0.0009)

1.2.2 Dmax

Raguibul Hannan 2012 3,482 1.
Marco Krengli 2013 3,680 1,
Thomas Mulliez 2013(2) 970
Thomas Mulliez 2015 1,620
Hyunjung Kim 2016 4,921
Yoonsun Chung 2019 4,260
Subtotal (95% CI)

Heterogeneity: Tau® = 0.03; Chi* = 6.84, df = 5 (P
Test for overall effect: Z = 4.52 (P < 0.00001)

123Vs

Marco Krengli 2013 4
Thomas Mulliez 2013(2) 3.8
Jenny Ling-Yu Chen 2013 8.8
Hyunjung Kim 2016 7.4
Yoonsun Chung 2019 5.1
Subtotal (95% CI)

Heterogenelty: Tau® = 0.00; Chi* = 3.82, df = 4 (P
Test for overall effect: 2 = 3.27 (P = 0.001)

L2.4 V20

Liv Veldeman 2010 1.4
Raquibul Hannan 2012 2.2
Marco Krengli 2013 1.5
Thomas Mulliez 2013(1) 0.3
Thomas Mulliez 2013(2) 0.7
Ling-li Fan 2014 13.8
Hyunjung Kim 2016 3.4
Yoonsun Chung 2019 24
Subtotal (95% CI)

Heterogenelty: Tau® = 0.22; Chi* = 23.92, df = 7 (P = 0.001); I* = 71%

Test for overall effect: Z = 3.21 (P = 0.001)
Total (95% CI)

238
250
650
990
222
970

97 4,116
17 4,190
31 L210
50 2,930
21 5,004
50 4,820
66

=023 = 27%

4“1 7 A6
3.9 3 5.9
7.2 21 8.8
37 2 107
36 50 6.8

140

= 043); 1 = 0%
L4 M 34
39 97 23
2.2 17 1.5
01 12 19
0.9 £} 1.4
8.1 10 263
35 21 63
25 50 36

252

10
233
100
100
170
110
313
493
180
164

90
360

300
980
950
1,060
356
680

26
1.8
15
0.9
2.3
13.1

Heterogeneity: Tau® = 0,08; Chi* = 59.84, df = 30 (P = 0.0010); I’ = 50%

Test for overall effect: Z = 6.61 (P < 0.00001)

Test for subgroup differences: Chi® = 1.68, df = 3 (P = 0.64), I = 0%

12 23%
34 4.1%
21 33%
17 29%
12 2.2%
FTIEY
10 20%
10 1.9%
12 2.8%
21 3%

9 1L9%
S0 4.T%

237 35.0%
EV I Y
7 2.9%
31 39%
12 29%
21 33%
50 4.6%

163 22.2%
17 29%
31 3.9%
21 3.3%
21 3%
50 47%

140 17.9%
14 24%
2 A7
17 2.9%
12 15%
31 3.9%
10 1.8%
21 3%

50 47%
187 249%

727 100.0%

Std. Mean Difference
1V, Rar 95% C1_ Year

0.00 [-0.80, 0.80]
-0.17 [-0.65, 0.30]
0.11 [-0.49, 0.72]
-0.08 [-0.76, 0.59]
-0.70 [-1.53, 0.13]
-0.56 [-1.08, -0.05]
-0.72 [-1.63, 0.20]
-0.79 [-1.71, 0.13]
-1.68 [-2.38, -0.98]
-0.94 [-1.58, -0.30]
0.07 [-0.85, 1.00]
-0.37 [-0.77, 0.03]
~0.47 [-0.75, -0.19]

-0.58 [-0.99, -0.17]
-0.44 [-1.12, 0.24]
-0.29 [-0.79, 0.21]

-1.29[-1.96, -0.62]
-0.27 [-0.88, 0.33]

-0.66 [-1.07, ~0.26]

-0.57 [-0.82, -0.32)

-0.15 [-0.82, 0.53]
-0.43 [-0.94, 0.07]
0.00 [-0.60, 0.60]
-0.79[-1 -0.16]
-0.48 [-0.87, -0.08]
-0.40 [-0.63, -0.16]

-0.93 [-1.72, -0.14]
-0.03 [-0.43, 0.37]
0.00 [-0.67, 0.67]
-2.41[-3.51, -1.32]
-0.40 [-0.90, 0.11]
~1.10 [-2.05, -0.14]
-0.95 [-1.60, -0.31]
-0.49 [-0.88, -0.09]
~0,66 [-1.05, -0.26]

~0.51 [-0.66, -0.36]

5td. Mean Difference

2009
2009
2013
2013
2013
2013
2013
2014
2015
2016
2016
2019

2012
2013
2013
2015
2016
2019

2013
2013
2013
2016
2019

2010
2012
2013
2013
2013
2014
2016
2019

v, Random, 95% CI
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Why not ?



Mean heart dose is higher compared

to DIBH
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Table 2
The OAR dose of P-FB vs. S-DIBH.

P-FB S-DIBH
0AR Studies Dpnean SD/Min-Max N Dpean SD/Min-Max N P value
Heart Mulliez T 201533 250 110 50 220 120 12 <.001
Saini A S 20181 98 83-115 33 108 120-220 33 114
LADCA Mulliez T 201553 830 530 50 1090 780 12 <.001
Saini A S 201811 657 399-949 33 630 259-798 33 122
ILL Mulliez T 201513 90 69 50 500 180 12 <.001
Saini A S 201881 61 47-80 33 554 429-642 33 <.001

DIBH = Deep inspiration breath hold, FB = Free breathing, ILL = Ipsilateral lung, Max = The maximum value, Min = The minimum value, N = Total number of patients, OAR = Organs at risk, P = Prone, S =

Supine. The unit of all Deqy data is ‘cGy’.



Heartspare compared prone an

DIBH

* Mean heart dose was lower in supine

DIBH
. 0.4 and 0.7 (p<0.001)

* Patients found DIBH more
comfortable than prone treatment

* Treatment setup and total treatment
session times were significantly less
with VBH (p=0.01, p=0.002
respectively)
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Patient Number

Bartlett FR, Colgan RM, Donovan EM, et al. The UK HeartSpare Study (Stage
IB): randomised comparison of a voluntary breath-hold technique and prone
radiotherapy after breast conserving surgery. Radiother Oncol.
2015;114(1):66-72.



Can we combine prone
and DIBH















DIBH is as easy in prone as in

supine

Cite this article as:
Parkes MJ, De Neve W, Vakaet V, Heyes G, Jackson T, Delaney R, et al. Safely achieving single prolonged breath-holds of > 5 minutes for
radiotherapy in the prone, front crawl position. Br J Radiol 2021; 94: 20210079.

FULL PAPER

Safely achieving single prolonged breath-holds
of > 5 minutes for radiotherapy in the prone, front
crawl position

12.3,4MJ PARKES, DPhil, "WILFRIED DE NEVE, MD, PhD, *VINCENT VAKAET, MD, 3GEOFFREY HEYES, PhD,
3TIMOTHY JACKSON, Msc, SRICHARD DELANEY, Msc, >GAVIN KIRBY, PhD, 3STUART GREEN, PhD,
SWARREN KILBY, Msc, >JASON CASHMORE, PhD, *QAMAR GHAFOOR, MRCP, FRCR and

27THOMAS CLUTTON-BROCK, MRCP, FRCA

19 healthy volunteers achieved supine,
single prolonged breath-holds for mean of
6.2 = 0.3 min. All were able to hold safely
for the same duration while prone (6.1 %
0.2 min ns. by paired ANOVA)

 Rate of chest deflation was the same as

found previously during supine prolonged
breath-holds

Overview of position

Mechanical
ventilator

Airway
exhaled
PCO2

Airway
pressure
& volume




The optimal position for
breast radiotherapy



Prone DIBH spares the heart and the
lung

Ipsilateral mean lung dose

Mean heart dose ranking ranking

1. Prone DIBH 1. Prone DIBH
2. Supine DIBH 2. Prone SB

3. Prone FB 3. Supine DIBH

4. Supine FB 4. Supine SB



Prone DIBH spares the heart and the
lung

Ipsilateral mean lung dose

Mean heart dose ranking ranking
2. Supine DIBH 2. Prone SB
3. Prone FB 3. Supine DIBH

4. Supine FB 4. Supine SB



New prone device greatly increase

comfort

Henry van
de Velde
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* Treatment setup and total treatment

session times were significantly less
with VBH (p=0.01, p=0.002
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Patient Number

Bartlett FR, Colgan RM, Donovan EM, et al. The UK HeartSpare Study (Stage
IB): randomised comparison of a voluntary breath-hold technique and prone
radiotherapy after breast conserving surgery. Radiother Oncol.
2015;114(1):66-72.
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