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The Application of Hypnosis in Radiotherapy

LI Rongmao' AN Mou' YU Shaode' XIE Yaogqin'’

'(Institute of Biomedical and Health Engineering, Shenzhen Institutes of Advanced Technology,
Chinese Academy of Sciences, Shenzhen 518055, China)
*( Lab for Wearable Devices, Key Lab for Health Informatics of Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract The uncertain position of lung tumor during radiotherapy compromises the treatment effect. To control the
respiratory motion effectively during the radiotherapy of lung cancer without any side effects, a novel control method was
introduced in the lung cancer treatment. In order to verify the suggested method, six volunteers were selected with a wide
range of distribution of age, weight, and chest circumference. A set of experiments were conducted for each volunteer,
under the guidance of a professional hypnotist. All the experiments were repeated in the same environmental condition.
The amplitude of respiration was recorded under the normal state and hypnosis, respectively. The mean value and the root
mean-square (RMS) of the breathing amplitude were 16.2 mm and 8.6 mm during the hypnosis state, while they were
37.4 mm and 23.9 mm during the normal state. It can be seen that the mean value and the RMS during the hypnosis state
were 56.6% and 64.2%, smaller than those during normal state, respectively. Moreover, the stability of the peaks and
the similarity of the adjacent wave were also analyzed. The passing ratio of y index between different cycles during the
hypnosis state was 16.4%, higher than that during the normal state. Results demonstrate that the hypnosis intervention can
be an alternative way for the respiratory control, which can effectively reduce the respiratory amplitude and increase the
stability of the respiratory cycle. The proposed method will find applications in the image guided radiotherapy.
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Tablel. The properties of age, weight and chest circumference for six volunteers
S 1 2 3 4 5 6
W () 22 22 23 27 23 28
P T30 56 50 60 55 52 73
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Fig. 1.

Sensors and EEG system used in the experiment
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Fig. 2. Peak value and maximum Root-Mean-Square (RMS) of respiratory amplitude for the six volunteers in the normal state (red)

and in the hypnosis state (blue) , respectively

(4 1(b)) J2ixX A RGP ) T H . ke
SIS I TGS, AN AR St iz ik
F| EEG REuAEdE—S MM, 1iAH RN S L 1)
HL SR U 56 4 0, L S, T 1 (o) A i
FIT7s o 998 NSS4k, 1) P T PR I 2R 0 480 1 PR
f55, AT e VR . ] SE il SRR T
TEREANSEIG IS FE v, BRAR AL A 1 S 5 e
S EL Hob, RN 10 wV/mm, CAL HLEN
50 v, FAIHECK 0.3, FATuER S A 50 Hzo

3 HREDM

B2 B T 6 A REE AL IEHIRAS (L0 5)
MEMRIRAS & IR BRI 52 PR~ 25 VBT e K
HREJ T (RMS)

P32 RMS [#)5E e

_ A
Mean, =;N (1

i

Rlv{s,.:\/gl(A{—Mean,.)2 (2)
Horpr i REREAECR, N, 2 I 1 14
o MR, WK 2 WLUEH, MEIRREAT g
HIEAE T IR T, XFER RMS R TR

BRORZS R AR . o, fEHRIRS Ry
fEANIE) 7 AR (RMS) [FIWF IR I B 43531 9 16.2 mm,
8.6 mm 111 IEHRA R4 37.4 mm A 23.9 mm.
e IR T, PTV 2 o A e n] 5e 2134 1) X 38
SPIIYRIEFD RMS (1 FRAOG R 5838, s Tk
FIEARKIF L BARK R0 R 7 64 o

Re AR PRI, MR RMS N =R X & —
RS E RIVRYT -
Kl 3 SR T AN IR S A8 I IR FIAE IR
X Il\/leancyi:le
1 e e
6L
st ] .
=4 % I ; %
J i
2L
11
001 2 3 1 5 6 7

Volunteer number
IEH (20 f8) SRR (I ) N rIF
W A L 2 I

Fig. 3. Mean cycle of respiration for different volunteers in the

K3 ANXERELLLE

normal state (red) and in the hypnosis state (blue)



1 4]

PRI, S EIRAETOT AR PN

81

4 S 1A VT DAY P e L PRSI PR i
SR

A& NP R Y

AR, X PFIRA 2 18) B

AR ) AT P4 2 T (R % LA O

= Hypnosis Breathe
* Normal Breathe

1.4

A X
» # Normal Breathe *
0.95} 5 0.95¢ L ]
k3
0.90F £ T 090 L
x 3
0.85} 0.851
.8 H 3 g X
b z
0.80F 5 0.80F -
)
0.75} 0.751
x
0.70F 0.70F
0.65 . . . . . . ) 0.65 . . . . . . )
0 0.2 0.4 0.6 » 0.8 1.0 1.2 1.4 0 0.2 0.4 0.6 » 0.8 1.0 1.2 1.4
S s
Volunteer 1 Volunteer 2
11 1 = Hypnosis Breathe
E ] # Normal Breathe *
0951 x 0.95} z
* )
E x
090 £ 090 L
E
£ 3
0.85} 0.85}
2 % 5 g :
0.80f i “0.80¢ ]
X
0.75} 0.75}
x
0.70F 0.70F
0.65 . . . . . . ) 0.65 . . . . . . ]
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
S S
Volunteer 3 Volunteer 4
T T
. # Normal Breathe + Normal Breathe
0.95} 095} H
i
0.90f : 0.90f
. i
0.85} 0.851
.8 = 5 g i
= z
0.80F 0.80F 3
P x
0.75} 0.751
0.70F 0.70
0.65 . . . . . . ) 0.65 . . . . . )
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 0 0.2 0.4 0.6 0.8 1.0 1.2
t/s t/s
Volunteer 6

Volunteer 5
B4 N4 SR PRGN LA (43) DA oL IR H 1A L
CEH IR (Z060) , AEIRIRAS T GE )
Fig. 4. Relative ratio of the wave nearby the peak and the amplitude with time weighted

(The red and blue points stand for the normal state and the hypnosis state, respectively)
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