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Research on outcome and safety of hyperbaric oxygen therapy for

radiation dermatitis in breast cancer

SHI Xiuju' HUANG Yulin' TIAN Long® WANG Rui'
'(Radiotherapy Center, Tangshan People's Hospital, Tangshan 063000, China)

*(Department of Radiotherapy, the First Affiliated Hospital of Hebei North University, Zhangjiakou 075000, China)

ABSTRACT This prospective study evaluated the effect of hyperbaric oxygen therapy (HBOT) on radiation
dermatitis (RD) during postoperative radiotherapy after modified radical mastectomy for breast cancer, and
compared the incidence of related adverse events. From December 2023 to December 2024, 300 breast cancer
patients treated at the Radiation Oncology Center of Tangshan People’ s Hospital were enrolled and randomly
assigned equally to a control group and an experimental group. The control group received standard interventions for
acute RD, while the experimental group received HBOT in addition to the standard care. Starting from the beginning
of radiotherapy, patients were followed for 12 weeks (recorded as W, — W ,). The primary outcome was grade of
acute RD; secondary outcomes included numerical rating scale (NRS) scores, dermatology life quality index
(DLQI), Skindex-29, and incidence of adverse events. Repeated-measures ANOVA and chi-square tests were used to
compare the outcomes above. During follow-up, time effects, group effects, and interactions for acute RD grade
were all significant (all p < 0.05), and the experimental group showed lower acute RD grades during W, - W, (all
p < 0.05). For NRS scores, time effects, group effects, and interactions were not significant (all p > 0.05). For DLQI,
time effects, group effects, and interactions were significant (all p < 0.05), and the experimental group had lower
DLQI scores during W, - W, (all p < 0.05). For Skindex-29, time effects, group effects, and interactions were
significant (all p < 0.05), and the experimental group had lower Skindex-29 scores during W, - W, (all p < 0.05). At
W,,, the difference in adverse event incidence between the two groups was not significant (> = 0.410, p = 0.522).
HBOT demonstrated a favorable therapeutic effect on acute RD in breast cancer patients and an acceptable safety
profile for clinical use, indicating potential value for clinical application and wider adoption.

KEYWORDS Breast cancer, Modified radical mastectomy, Acute, Dermatitis, Treatment, Adverse event
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. NRST¥7r. DLQI. Skindex-29 #EAT1FHT, W,  ZHE BT Tstis: (QOBHME BT fH] %L 57 K 58 ikl
XA RFAFAT . 8 T ORERE T B 5%, U5, W T IRMIR U BB TR GOMREEE
AR T U & (DA iEER L& 28 EeSEunEa. SURERSHRATY
BHBENCREAIFMY, X TREMENEE [EFENE.

R1 WA BRI ess, n(%)]

Table 1 General clinical data in the two groups [X+s, 7(%)]

I R B RIEH (n=150) XA (n=150) Fa0) P
Clinical data Train group (n=150) Control group (n=150)

WS (5 ) Age(years) 48.5147.06 49.97+10.22 0.683 0.329
R KP4 (43 )Karnofsky score (points)  90.38+5.25 91.83+6.85 0.627 0.432
147 i 45 %0 Body mass index 24.013.63 24.94+4.27 0.733 0.218
PR3 5 Drinking history / / / /

H Yes 31(20.67) 28(18.67) 0.190 0.663
7t No 119(79.33) 122(81.33)

WA 52 Smoking history / / / /

A Yes 39(26.00) 35(23.33) 0.287 0.592
Jt No 111(74.00) 115(76.67)

Ji9R ELA% / em 3.42+1.51 3.37£1.46 0.568 0.532
Tumor diameter

988 43 1 Tumor stage / / / /

I 96(64.00) 100€66.67) 0.241 0.887
I 36(24.00) 33(22.000

I 18(12.00) 17C11.33)

Jii98d #5A2 Tumor site / / / /
7ol Left chest 80(53.33) 73(48.67) 0.654 0.419
47 Right chest 70(46.67) 77(51.33)

{LF7 52 Chemotherapy history / / / /

H Yes 58(38.67) 53(35.33) 0.358 0.550
7t No 92(61.33) 97(64.67)

WG TT 2 / / / /
Endocrine therapy history

A Yes 65(43.33) 70(46.67) 0.337 0.562
7t No 85(56.67) 80(53.33)

HE YR YT § Targeted therapy history — / / / /

A Yes 15(10.00) 12(8.00) 0.366 0.545
J& No 135(90.00) 138(92.00)

WS T A / em?® 98.53+20.42 95.09+19.65 1.066 0.078
Area of irradiation field

THHE /A 40.46+6.83 39.25+6.03 0.501 0.682
Number of sub fields

RTOG 5 5 452 73 b B 52 214 RD 7] 43 4 0~4 0~10 4. DLQI A B Bk B35 AR 06 i &= VAT =
%% . NRS AR &R, RWABIWEET N B 10NTH, RN ™ EREE 58 0~30 7.
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AW 71 27 Skindex-29 AL IRIENT 1 5 J ik ™
EREE, ZEREFERCITHE) . HEA0 0
H). ThEECI2 W H O ZE4EE, MR IE 5™ EFLE 5

N 0~100 73 ARG CH WA B FHAFPEN AR HED 5.0 Fi
N REM, BARNEWR2 FrRt,

2 FEERMKELEREFNE ANOVA ST ER

Table 2 Results of repeated measures ANOVA analysis for primary and secondary outcomes

&b A2 R eyl H A ¥177 F p

Indicator Source of Class III sum of degree of Mean square
variation squares freedom

SV RD &2 () i (7] Time 529.77 11 90.82 41.04 <0.001

Grade of cute RD (grades) 4 5| Group 437.73 1 74.25 33.15 <0.001
ZH ) I [a) 182.90 11 29.65 21.06 <0.001
Time*group

NRS #7373 i 1] Time 188.64 4.4 26.85 0.890 0.469

NRS score (points) 415 Group 90.75 0.4 10.25 0.933 0.422
ZH 3] B ] 44.19 1.76 5.34 0.903 0.442
Time*group

DLQI i) Time 446.64 11 73.82 39.84 <0.001
45 Group 356.33 1 49.56 35.75 <0.001
2 53] ] 99.34 11 23.43 30.15 <0.001
Time*group

Skindex-29 A Time 374.04 11 67.28 35.23 <0.001
45 Group 299.34 1 40.36 40.15 <0.001
ZH ) I} [A] 88.27 11 18.02 27.05 <0.001
Time*group

L6 GitFESH

{4 i SPSS 19.0 AT Ge it 2440 Mo iHE B R
PLxks 8, HRBCR ST FEAS 4836 AR}
PLn(%) i, HECRH Z R 5siR E 2 . 7>
H AN 18] AH 5 1% PEAN K F Mauchly's BRE RS, @
TR 6 BURE 1E S5 B B 4 TR N ok B R bL SR
#H A E ANOVA 7T, /R iSsii IE 2. B
p<0.05NZEREAGIFE L.

2 #ZR

2.1 RIRLAFNIT BR LA —ARIIE R B

BB AR, A EE R HY HBOT H K
REFETERL T VRTT, HME R 0%, HBE V8 5
HEICHA o AR I ZH AN T R ZH — I PR B Rk R 2 S
BTGB L (p>0.05)(F 1),

22 FELEBHER

B 15 A 18] (W ~W D3R50 2H AT IR 2H S RD 45
B E ANOVA 45 R BoR: (DRI H SPERD
ISVERT A W, XFREZH A W, . (2)Mauchly's BRE A6
58 32 7R AN [R] 3 A [R) B 18] 77 22 Wip O 22 6 B A 6 Bk
S FRMEAR 3 (°=0.334,p=0.455), Ak, A EH
ITE LI E ANOVA 7317, S5 R EB7R, al5e 4 A
HEZH S RD 5 N [R) 2508 22 S o ) 2080 22 S
T HAE YR Z (X p<0.001) (F2) . (3) #4241
PR A RN, WW AL 2 S % RD 554048
ik (W,: 1.59+0.81 vs. 1.74+1.13, F=8.662, p=0.017;
W,: 1.39+0.79 vs. 1.68+1.09, F=8.553,p=0.023; W,,:
1.15+0.77 vs. 1.62+0.67, F=11.384, p<<0.001; W,,:
0.86+0.43 vs. 1.50+0.56, F=22.056, p<<0.001; W,,:
0.53+0.22 vs. 1.34+0.67, F=31.423, p<<0.001) (
ID

A TR HBOT 697 St RD BIMLEIEAT 1
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it < 7 (DNA B8 1T & 238 B R i B 1. 7E
Zid R, IR R R SR T Rt 2 52 B 4545
PG 10 5 Bk L 4335 R AR AR edb, & S8 A
IREE I, AT R RS2 45 R Bk A e i 4 2
HBOT W] J i #2 fmy it 58 /K - 1M 412 o 4 VA i AR
&, ZREIEH TR Z ARM Hik, HBOT [%
&7 HEEAKF. Warprid, KRB FEERT
s A REHBE, HHRESXERKKA
U AR . HBOT nl b J5 A 1R P H I, PRI
HARGGE Y, Tk, HBOT R T i s /4=
HBOT 1] $& i I8 PN B2 AR DR 7KCF Rl 41 4 4 g
K, RS2 B IR I i B AR . KR E L
M FAE, 23T KA SE . ALK S
IR, XA THEE: &5, HBOT
Pem TP, WIFTATE, HBOT MU | = &
B, M PFEAR T REE A7 . BE & S0 0 1k
b RN E R RRER T WK PR 2 T . [F
i, HBOT ik n] 350 A0 M . T 40 f 55 o e 4 B v
,ri[ 18-20] .

357 —s— Train group
a30" —— Control group T

T os]

820
W1 W2 W3 W4 WE WG W? WS WQ W1D W‘H W12
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1 W ~W, R 5 4 S RD 254 b A R 2 L I 485 i)
Fig.1 Comparison of acute RD levels in the two groups
from W, to W, (color online)
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S 5 BPPAN R ey o BRI, RORIE R — BT
JEAH RO TE IE W LIRS AR . izl A R s,
HIHBOT /i A Ja 3, Honf 32 438 B2 ik AH 2 ) 12 B AE
RIFTRERE L 1 2 BT AU A = 2. Ik, A
W PR, 150 2H (1 2 RD S8 0 4R 4K T 5 R4 .

FAh, RWRFOE R I, B0 AN R AH ) A
R RVER 4 Wk B AR JR . 2 P RD % 2% . DLQI.
Skindex-29 ¥ T W P e tH B 2 7 . Ak, 2B
WUT 45 95 1 8 J5 HBOT 1E4E FI Al fig iz 5 i it 4
R, B2 IEMEAA s SA . B2, bk
B 38 it — 2P A ST E .

2.3 RELRELR

2.3.1 XISt B4 NRS R4 Hh ik

B 15 6] (W ~W ) B 56 4H R 6] HEZH NRS 5 5
ME ANOVA g5 R ox: (DRI A F X} I ZH NRS
iKW ] 25 W (2) Mauchly's 3R 16 56 7k AR
(5] 53 2L AN [R] ] 1) 77 22§ 77 22 0 B AN 5 - BROG AR 1
& % (=14.331, p<0.001) , % Greenhouse-Geisser
J7EAS R IE RN 0.40 J5 #E47 B 2 I B ANOVA
M, GEREIR, R LURG R Sk RD B[R] 2L
Bz HMBPNZES . LHAFEHBAEE
(X p>0.05 (K 2,%2).,

14 —e— Train group
1.2 —=— Control group

a0
g8

gos 4+

Z04
0.2
0

W1 WZ W3 WA WE WE W? WS WQ Wﬂ] W‘H W12
Week

El2 W~W,,AE L NRS 75 Hb A R o L 2% 5D
Fig.2 Comparison of NRS scores in the two groups
from W, to W, (color online)

232 KA fext B2 DLQI AL

B 15 3R] W ~W D3R 58 2 AT I ZH DLQI R
& ANOVA 45 5 7. (1)Mauchly's BR A6 56 2
AN AN TR 3 ZH AN [ IS [8] 77 22 90 T 22 56 B 55 6 BROGE AR
PER % (=0.463,p=0.392), A EiEdiTEE
& ANOVA 7-#fr, g5 R Eow, 50 20 A0 6 i 20
DLQI B [A R0 8 22 S 08 22 S A8 HAFE )
2 (F=39.84 & 35.75 & 30.15, 3 p<0.001) (% 2) ;
Q) B AL RER, WeW,, 180560 41
DLQI #f& (W, : 14.39+1.58 vs. 17.22+2.16,F=7.893,
p=0.037; W,: 15.49+1.71 vs. 18.48+2.22, F=13.045,
p<<0.001;W,,:15.65+2.02 vs. 19.0142.17, F=22.344,
p<<0.001;W,,:15.00+2.16 vs. 18.96+1.94, F=28.038,
p<<0.001;W,,:14.03+1.85 vs. 18.56+1.65, F=42.443,
p<0.00D) (& 3,%2),
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257 .
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20 f —*= Control group
15/ 3
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D10 L
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3 W, ~W,, 3115 2 DLQI EL s CR 8 WL MR 2% RO
Fig.3 Comparison of DLQI in the two groups from W, to W,
(color online)

2.3.3 X34 fext G 48 Skindex-29 Fb ik
BE V7 BTE] (W ~W )i 56 2H A0S B 2H Skindex-29
HE N E ANOVA 45 R 27x:  (1)Mauchly's 3R
58 2 TN AN [R) 53 G AN [ IS T8] 7 22 Wy 07 22 56 B A G 3k
S FRMEAR B (°=0.287, p=0.643), Kt 7] B £k 47
HE N E ANOVA 71T, Z5REIR, WIS AI I
“H Skindex-29 I [A] RS 22 7 . AH AN 22 5 A HL
V3 2 2% (F=35.23 & 40.15 & 27.05,3J p<<0.001)
(F2); OB H LR EIR, WeW , HE
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6.27, F=10.834,p<<0.001; W,: 51.78+8.59 vs. 59.97+
8.58,F=14.175,p<<0.001; W,,: 50.324+8.34 vs. 57.45+
8.30,F=30.634,p<<0.001; W, :48.25+8.33 vs. 56.22+
7.56,F=38.458,p<<0.001;W,,:46.24+7.45 vs. 54.04=+
7.97,F=45.490,p<<0.001) (& 4,%2).
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R Fh B R AFAE @ FE— 3tk . AT B 3 AT
4 1 [3]— 4> 20 i) DLQI 1 Skindex-29 il £k #4717 411
A, RILELE LB N AR (1) R>0.800, 1
p<0.05). It A W, Skindex-29 7E [ P 57 Jik 5 9
SR AR TE RPN T B — i R AT AT

: aEs

60

o 50

o

5 40

230

0
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Fig.4 Comparison of Skindex-29 in the two groups
from W, to W, (color online)
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W, I a6 2H R0 HE ZH B IUAS R A R AR R L
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Table 3 Comparison of adverse events in the two groups[n(%)]

AR IR (n=150) Xt HEZH (n=150) 7 p
Adverse event Train group(n=150) Control group(n=150)

Y Pain 33(22.00) 30(20.00) 0.181 0.671
J&Z% Infection 3(2.00) 3(2.00) 0.170 0.680
tH Il Bleeding 5(3.33) 3(2.00) 0.128 0.720
K% Cough 5(3.33) 6(4.00) 0.094 0.759
2> Nausea 5(3.33) 3(2.00) 0.128 0.720
> Palpitation 3(2.00) 5(3.33) 0.128 0.720
KK Insomnia 5(3.33) 3(2.00) 0.128 0.720
R 45(30.00) 40(26.67) 0.410 0.522

Total (number)
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