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Abstract

Radiation dermatitis (RD) is the most common acute adverse reaction in breast cancer patients un-
dergoing radiotherapy, with an incidence rate as high as 95%. It not only reduces patients’ treatment
compliance but also severely impairs their quality of life. This article reviews the research progress
focusing on RD’s risk identification, novel diagnostic techniques, and prevention and management
strategies: In terms of risk identification, body mass index (BMI) = 25 kg/m?, smoking, diabetes melli-
tus, and specific gene polymorphisms have been identified as key host risk factors. In the field of novel
diagnostic technologies, the application of reflectance confocal microscopy, skin reflectance spectro-
photometry, photoacoustic imaging, elastography, as well as molecular and serum marker detection
technologies has enabled early, quantitative, and objective diagnosis of RD, with diagnostic efficacy
significantly superior to traditional visual assessment methods. Regarding prevention and manage-
ment strategies, radiotherapy techniques such as intensity-modulated radiation therapy (IMRT) and
hypofractionated radiotherapy can effectively reduce skin radiation dose, while local barrier protec-
tion measures and pharmacological interventions including glucocorticoids and bacterial decoloniza-
tion have been clinically proven as effective prevention and treatment approaches. Future efforts
should rely on precise risk identification systems and novel diagnostic technologies to further opti-
mize individualized prevention and treatment regimens, continuously improving the clinical manage-
ment outcomes of RD.
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1. 3]

JBUM Y B2 # (Radiation Dermatitis, RD) 2 FL it & #3207 WAl i i W @A RROBE, A3
15 95%, FeEARE MM TS . BRI EBG AL (2] HAMM TR R & AEE
W, IEFTRESBURYT I, Som MRS HI ORI R B A R, A B A R A
CRVUE LA R [3] (4]0 PRIE, VR0 REAS T U 1 B2 R U f R 2, SRR AR 97
B, AR AR RO IR R TR B R B R A SRR, AN T LI R AR R . ARSI
B 28 B e KU R AR BT RIS TR L TR AR 9T 2t AT 4734

2. RARE MR RS RESE

B B S IR O E BT BT 324 . Fi 2 RD S EE N R, ZFEEH 60 ¥)
H T R R AR R E AR BRI T, Eik, minER RD KU[5]. BTFiRHL, Bk
JREFEH(BMI) > 25 kg/m? & HIH AR AR R, IEREE#E (BMI > 30 kg/m?) KA > 2 L@ MEBUN P B A1
RS B A B R T vy 2.33 A%, ML 5 AL S BCAL P AL GR RSN . BBk S2 T BRI, DAL SR
MR A REBOKF T R B VIR (5] [6]. AN, FLEARAAS (M > C e > 40 S~ )7
BN RD M, HEARITALLEE S BN BRI B AT A S VIS, HLFLG N I R BRI RE S i
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RV BN, DN R A7), TR R T 0 R R RE IS . B SR AR A, S
R S0 B Bk A A R 1 2 XU [ 8] (9] M PR A6 TR vy IS AU o 2T A At PR s 1 R R RAiB 2, A >
2 B R 8 R FR T 2.7 £5[5] [10]. Bz Bk 324 Y (Skin of Color, SOC)A& &M 3% K 4= RD [ HE Z K
K, W ERIV-VIR S S R R AR IR, (HIR R B T K =(OR = 3.658), X5 T 24
MO 75 5 1) DNA 518 H /818055 SOE)G R PUE BB SS[11][12]; Bboh, BEREAE
TR Bz 2 i R AR SR BE, T GSTAN rs3957356-CT MATIA 1s2282367-GG ik PR 284 3@ it 52w 1 B AL BT
PEL FFIEACACIE, 3™ S U B 4 UK, PTTG1 1s2961952-GG F [R] 7538 ik 1f 2 40 i ) T2 308 B FAAIG
TR [13]0 F AR [FIRERZI0 B RN o IR PREE R A, LB EEASG BT, B 2 AR5 S5 AR J ik
. XPRUTINSZMEEAR, KA RD KB E[14] [15]; S0 RARIG AR LRI T AR Bz 57 B ) e 34 5 B 2
ARG R R JEBE DD, 38T BT 3 K [15]. BOT RS R4uia 7l “ R 7 2ok RD KK,
U Z R FHU(T-DM D) E UT I > 2 % 8 R AEZIE 62.9%, X HER2 BHWHAYT (I Z 2R dT + W02 2k
AT T A5 W R RN 16] [17] 6

3. MBSHTRAR: N “IGEKATIL” 2| “FRAME”

e G TR B 98 12 W A0 3 [ JEUT VR T I R AR HE(RTOG) B HE WA RS A V- b #HE(CTCAE) MLt
73 s AFAE R 3R FUE i GRS A2 W0 R ER < SE4EK, 2SR 5 B I H AR 1R R,
SEHLT B RV EIIRA 51ROy “ EEh TP  SEAEOR .

3.1. ZESBREHEAR

T AR 5 P A e A T A B R SRR B L R JEL P R s AR AR, T AR R RE R (U0 2T B ) HE B
AT 1R R RO R . ORI T IR 20Gy B, 6 RS O AR ARSI ) R X R ik S
L2 TR 65%F& % 48%), X 5T 5T M BRI E S JRsR A5G S s ) & B
J JE R R 3G 0 (R P A 1 35%), IR SR AR 4 AR, ax SeAR Ak T HE R AR T4 Gt RTOG 4344 18]
[19]0 Bk i id (SRSl it Wil 41 BE 4R A0(ED) . BRI B(MI), AT & % K 80T 3 A5,
EI b 2 fi5 DA BB, SR8k A2 G0 2 I3 0 3.8 i, Jedi&E AT SOC &3, AR o Al
MfRr[20]0 SEHE 58 AR BB (RCM) T A4t P J2 T S B A2 T, T80T 2 )i R RT 0 5% 1) 3 1 4 ffa ) B 3
Te(HhN 40%) AR TE AR TR T 2%THE 15%), X EEMOAR L 5 J5 852 iz 48 7™ 5 RS B i AR o6
(r=0.76), FIENTUMTEIR[21]. WAL, P L SR BEVPAN B Bk 2 SR s i 84k, 807 )G 3
BPwy I 23 22 e, DRI B R AE 0 0 S AR 4R [19]

3.2. FEMBEFFIIRBIBEAR

DT 5 MiEbR S @ R R SE . BEIRS, FREUH E BTN . R RCE A sh AR AT
VENTREAS S« 80T JTA] 2 R4 ] A A AT S 3 3 78 (>106 CFU/em?) Tl R FEIR H B 1 &, JE 2RI 26 i 76
HERE . AR ESRAEREEE <5%HREE, KA ERE M KX EZE 5 (OR = 4.2) [22]
[23]; M4, MIE4HMEA T IL-4 (>10 pg/mL). IL-17 (>8 pg/mL). T4k &-y (IFN-y, >15 pg/mL)I{7K 451k
5 g rrE R R IEA DR, AT N TR RE(AD TR AL, F& T+ XURE At R v FE [ 241
4. TARHHE R KIS
4.1. EBITHEARE R R

BEVRIT ARG T RIE I E T BB T & A X 5™ R . AERUT HoR 5, SR T
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(IMRT )i i 3 [ R AR B o A, el Bz ks 70 o DX AR, e S iz Jok =y s 7 8 I, 98D 4B RD [25]
[26]: 177807 Failid « B JRARAG” HR I BEAT R WAL, R B R AR TR B AR < 90%ALT7 7 &,
G T B A AR [27] (28] 553 LM S (PBI )i FH T+ F SAIC XU L s £ (T INOMO), 38 3k S S S feb g
PRI JE B 1~2 om X4, 8 G 4 FLIR RS S 8002 RO, 3L RD R AR 28(9.9%) it 341K T 4 7L IR IR 5
(23.5%) [29]. FIESEITTRET, W KDEI(MHF, 2.65~3.3Gy/13~16 {X)F# K E|(UHF, 5%)>2 %
SRR R R R A R AR TR EI(CF, 50~50.4Gy/5~6 ), X5 K401 77 = al /b 5z g i SR
W, FEARARE SRR AHSE[30] [31]; {H UHF(H0 26Gy/5 ¥X)5 MHF () B0 LIESE A 2, H UHF B9K
WISEARBRT 10 LA BB VIRIE[32]. BAh, BT THRIEAE S 7RI L0 AR BRI RD XU ) =8 224 AR R B
TRTT U RISL T I R A 42 B kR B, HERE B Bk K77 B:(Dmax) <55 Gy, B2k V30Gy <50 cm?, X1
PR B3, ATt — B B B 20 3 (Dmax < 52 Gy, V30Gy < 40 cm?) [33],

4.2. {RIPEIBLFRRE

I8 B BRI 5 SR i 47 B AT AORA BEJDRBE B« /b AME R B DS et 5 2K 5 U P B % e 2%
RAK, EERREAEHILE . #UK >40 C)SMIAR AR, SBEERBOKITRIEM, 4852 KX
BrThm 2.1 4, HEFERM 3T CHb/KR IR, BEREEHE(34] [35]; RWIMBUERERR LAAifs. &8RN,
o0 B SR BE A, TS K FL D3 BAL I B, AT R AR SR B B I A2 IR 45305, i ot i A 56 e
JBOTT SR G A P S A BRI RS RO BRI, BRI . AR AR AR [34].

4.3. FREGEZAT

Ji I B 248 ) 7500 R0 DRV 7)1 56 FH T AR B 005 4 20 SR o o o B 288 i 91 ok o Jok 3 T T B AR A S, kD>
TR S ARt B ok 0 BT AT, (RN BE B 5K iRk . W FTIESE, Mepitel Film (RERRA ) A4 > 2 21
TR R 98 I A ZR N 45.6% % 2 15.5%, TR MRS K AEZ I 19.2%F4% 2 8.0% [36] [37]; Hydrofilm 552
i s [ A BE A R B TR 45 SR (M PE 2 FRA 2.3 0 JRIFEIE PR 2.1 ), ELA Ul P oA 2 B0 484 o e 34
BHEERTE. F40), EERARGA BERGBFH[38]. BB ENBIT S 1| RAFiH4
PR, A 1~2 B 10k, B8N SR 1 . PRI E 57 7 51 o7 A8, WBUT R 14 RIT
GRAEHT, REEEEOT G 2 JH, AR BB DB o 0 0B, BRIEAICIN 0.2%35 B R R FL B  Sanyrene® .
ZIG RIS LB Sl B R, B R e, WK, RIHER T
TRk BB GER AR Kk > 20 g/(m*h)), A RD RAREAK[20] [39]-[41]; 4E423F E 9K
I 38 5 AR R 8OTSRS B, BRI AORE ISE, TG G WO . B PR s ) s IR A
F[42]. ARG EZH7 U0 henna 3XE « silymarin S IR H— @B RUR (32 Bz % kAR B 35%),
AT R GRS, FH AT WG AT BEGEG [43] [44].

5. RTT S R KR
5.1. SMRABER BRME

AR B2 B B A NF-xB JOREBEE, /DB, BEESREIR, EHT > 1 208 4 slim ) A
T o BZKHA(0.1%) fi At KAR (0.1%) 2 7 F 980 2, meta 70 AT o FERTPEAIC > 2 0 AR [45] [46];
B TG “ s8N o BREER AR S, ANLLBE) AT IE PR R (AT IR 1%), BH 2 %K
R G FHRME )R o RO (A SoKAY), BEH 1 IR 4k, R IGR S 4 )6 AhH
W B RS, DA R IR ZE 40 . B 5K [45] [47]. X T35 FAEEE5: 5 BEYRIX 4, RTI06-4 e b s A
TR R B R B B R
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5.2. FTEZY

REETILERRE TIREE(EGCG) R P 1) £ BG4y, wiE I Pisa b i NF-«B Ji
PR RNE . AL RIS BRI > 2 0 98 KA 72.2%0% 2 50.5%, H2 M RGN RPN K
R <5%), WEEEIFEABIET R R B IR ZAE) [43][48]. 4R 2 AL B I U AL N
MR, FRRROT 4 FE B S S ER 2 (N 2.8 23 BE 2 1.5 4)), JUHN & JFHERFEAS  f, WT R it Ak
TR (PSQI P4 BEAK 3.2 73 [49] [50]. 4K 58 22 PFl (ectoin) U3 it A2 52 K Jbk 57 (£ 1R J2 & /K B3R T 25%)-
] E R F(IL-6+ TNF-o0 PR 30%) BT, ki HB 4 PRI FE(P < 0.001), 38 F T MU 7 k& [51].

5.3. AEEEHEAY

S JR AN TR 5 A OI0 3 2 4 98 R A BR 1A )2 S RN (Y B B N, m VR B S R 2R R 2.8 £i%5, 4
TR 2% E M AT A PR AR G AUy . S LS B ECE (B H 2 OBRE RO E R SHEGEEH 1 ORI %,
SEATRPTREML S B > 2 g R 5%, HALHI 5 i 80 (R 2 BR B B (A 10° CFU/em? £ % 10° CFU/em?).
PRk ARG AROR[52]: H TR, RS A v B8 S BN 25, 55 74 F AR & ROECTBE R R
55 Rk Ge st R ) [52] [53].

6. &g

ARILLRA T FURIE O T AR SR TEU VR B 2 BT IA HEmG . BT IAIESE, FATIADY, RD MR E B R
WM EAL R, Be “REHEXRS PP - ZShAS RIS W - MAE T BRTIETE. 2R ME Bk R, £
JBOTHT, NSRS R, SRE VAL BRF R BMLL FURARRRL G IFRECORE PR ) B R R A A
DY, P R E R, IR SER AT P A B (A BOT BOR 55 5 R BB RS L TR VEAE
MZ T AETSTIERE A, BN 2 VAl 5 2 R (I 2 S REHAR . 7075 M bR &
PRFEcR), SEBl RD B MRS WG AR A, R AR At ReE. X T 2kER RD, MLt
AMEAIRTT . EIRE R BUBER A BTG LA ER Y, DOInE s, EORBR 4R A AR
JiEE. SR, AN S SORNERE TR =, RAKIE 7 EARIE AP IR AR g6 Rk S i 4518
DAkt Sk BEAAS [RIFBIT 7 S (e S8 ROkt . 25780 BAa T 2907 3. IRAIRZE RD M9 15 % ebl
i, 465 AT I T RS B AE b S (ks e AR D 1 SRR 22 A8k BB E M ALRRAE) s FFEARI N L
BREBATIT K2 TR 5 R B A Bl 1 S NS, DUHEZ) RD B B [ R HERR 2. B2, 3L
e R BT S, AUE T MR ARG, AE TIRIT SRR B M . B IR S EIR A
LR, BATE BT RUNFEIR, R R, SOk R TR S A R
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