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Table 1. Characteristics of Breast Cancer Patients Who
Received Radiation Therapy
No. (%)
Age (yr)
Range (mean) 27~75 (49.6)
Tumor site
Rt breast 165 (58.1)
Lt breast 119 (41.9)
Clinical stage
T1micNOMO 8 (2.8)
T1NO-3MO 206 (72.5)
T2N0-3M0 67 (23.6)
T3/4N0-3M0 3 (11)
Pathology
Microinvasive carcinoma 8 (2.8)
Invasive ductal carcinoma 255 (89.8)
Others* 21 (7.4)
Lymph node treatment
SLNBx " 181 (63.7)
ALNDx" 103 (36.3)
Chemotherapy
Yes 224 (78.9)
No 60 (21.1)
Hormone therapy
Yes 203 (71.5)
No 81 (28.5)

*medullary carcinoma, mucinous carcinoma, invasive lobular
carcmoma, invasive papillary Carcmoma, infiltrating carcinoma,
Tsentinel lymph node biopsy, ax1llary lymph node dissection.
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HA| froll 50 Gy WA X 55 Al3Ysh 2847 9] 2=}

WAL ZlEedo] WEE A %W RGOG 5+ 09 7
2= 99(3.2%), RGOG 5F 1, 2 9 39 ZAS$E 1989
(69.7%), 5473(19.0%) ¥ 23%H(8.1%)22 &=t RGOG
Sa 1 o3t AE WAL IReds HY A 2079
(729%)°] 7355 WA A& F & HA glo] A8 F
=gk BEUES 319l om], RTOG 57 2 o9 = 3
Fodo] WHAE 778 (27.1%)9 ZtellAe i 35S Sl
slo] dAH o2 WA X8 E F ARAL, FEU 9
& 2EgFo|t EX 59 %7} a3l th(Table 2).

O{N

2. AKM mEe FES F= W 29l QI

59 WA mHedo] wkAll 3kx} 207 F 2] <l

T u

OHQ,I,E]:LFG
BEE 153\?4(73.9%)
o Al 7tz A= R, wd A & 1371“ Hhe 167
(1.7%)o1 4 2= Ak HYl QAo s o=EEZA

-2 (estrogen receptor), ZZA|XH|E
receptor), p53, cerB2, CD31, CK5/6, = g gzHZEOo
2079 % 19278(92.7%), 187%4(90.4%), 15178(76.3%), 543
(26.1%), 1478 (6.8%), 978 (4.3%), 878(3.9%) = 1078 (4.8%)°ll
Al Zk2t EAscH(Table 3).

FTE 2 o] WA B Fedo] wHARE 77 F 9%
Aol iy = a3t H-2 607 (77. 9%) N o7 2%
AAEL 25M(32.5%), 1Bl T2E X EE 507 (64.9%
ol A Zzt AlsiE| gl e, o] 2] 2]l QiAtel sl Wb
BT = Hhe2 207 (26%)04 WA E ek HYl <l
Aol #FE = AILEZAN FEA|, ZEAZEE TEA,

=84 (progesteron

02£ ) l'“.u o

Table 2. The Degree and Incidence of Radiation Dermatitis
in the Breast Cancer Patients Who Received Radiation
Therapy

RTOG* grade No. (%)
Grade 0 9 (3.2)
Grade 1 198 (69.7)
Grade 2 54 (19.0)
Grade 3 23 (8.1)
Grade 4 0

p53, cerB2, CD31, CK5/6, F X B Y BE2 2079 ZF
507 (64.9%), 568(72.7%), 4873(62.3%), 21%8(27.3%), 94
(11.7%), 58(6.5%), 1278 (15.6%), 128 (15.6%)°A 22 &
A8l tH(Table 4).
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WAAAEE B FPFRRAA AL ] ool

Table 3. Characteristics of Extrinsic and Intrinsic Factors
Which Affect Non and Mild Radiation Dermatitis in the
Breast Cancer Patients Who Received Radiation Therapy
(N=207)

Characteristics Yes (%) No (%)
Chemotherapy 164 (79.2) 43 (20.8)
ALNDx* 78 (37.7) 129 (62.3)
Hormonal therapy 153 (73.9) 43 (26.1)

Tamoxifen 34 (21.6)

Zoladex 40 (26.1)

Aromatase inhibitors " 70 (45.8)

Others " 9 (6.5)
Plaster allergy 16 (7.7)
Estrogen receptor 192 (92.7) 15 (7.3)
Progesteron receptor 187 (90.4) 20 (9.6)
p53 151 (76.3) 56 (23.7)
cerB2 54 (26.1) 153 (73.9)
CD31 14 (6.8) 193 (93.2)
CK5/6 9 (43) 198 (95.7)
Lymphocele 8 (3.9)
Lymphedema 10 (4.8)

T

*axillary lymph node dissection, 'anastrozole, arimidex, T fares-

ton, zometa.

Table 4. Characteristics of Extrinsic and Intrinsic Factors
Which Affect Moderate and Severe Radiation Dermatitis in
the Breast Cancer Patients Who Received Radiation Therapy
(N=77)

Characteristics Yes (%) No (%)
Chemotherapy 60 (77.9) 17 (22.1)
ALNDx* 25 (32.5) 52 (67.5)
Hormonal therapy 50 (64.9) 27 (35.1)

Tamoxifen 14 (28)

Zoladex 11 (22)

Aromatase inhibitors " 25 (50)
Plaster allergy 20 (26)
Estrogen receptor 50 (64.9) 27 (34.1)
Progesteron receptor 56 (72.7) 21 (27.3)
P53 48 (62.3) 29 (37.7)
cerB2 21 (27.3) 56 (72.7)
CD31 9 (11.7) 68 (88.3)
CK5/6 5 (6.5) 72 (93.5)
Lymphocele 12 (15.6)
Lymphedema 12 (15.6)

*Radiation Therapy Oncology Group.

*axillary lymph node dissection, Tanastrozole, arimidex.
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Table 5. Univariate Analysis of Extrinsic and Intrinsic Factors Which Affect Radiation Dermatitis in the Breast Cancer Patients
Who Received Radiation Therapy

Non and mild Moderate and severe
dermatitis group dermatitis group p-value
(N=207) (N=77)
Interval time of initial radiation treatment (wk)
After chemotherapy 47 41 0.809
After surgery 45 3.2 0.057
Chemotherapy
Yes 164 (79.2) 60 (77.9) 0.811
No 43 (20.8) 17 (22.1)
ALNDx*
Yes 78 (37.7) 25 (32.5) 0.417
No 129 (62.3) 52 (67.5)
Hormone therapy
Yes 153 (73.9) 50 (54.9) 0.025
No 43 (26.1) 27 (35.1)
Estrogen receptor
Negative 15 (7.3) 27 (34.1) 0.013
Positive 192 (92.7) 50 (64.9)
Progesteron receptor
Negative 20 (9.6) 21 (27.3) 0.019
Positive 187 (90.4) 56 (72.7)
p5S3
Negative 56 (23.7) 29 (37.7) 0.083
Positive 151 (76.3) 48 (62.3)
cerB2
Negative 153 (73.9) 56 (72.7) 0.840
Positive 54 (26.1) 21 (27.3)
CD31
Negative 193 (93.2) 68 (88.3) 0.176
Positive 14 (6.8) 9 (11.7)
CK5/6
Negative 198 (95.7) 72 (93.5) 0.458
Positive 9 (4.3) 5 (6.5)
Plaster allergy 16 (7.7) 20 (26) 0.001
Lymphocele 8 (3.9 12 (15.6) 0.003
Lymphedema 10 (4.8) 12 (15.6) 0.001
Values are presented as number (%). *axillary lymph node dissection.
e vl & gt o4 W uHASe g Bl B F3 AR Belv] fla) Aweln g AA S A
Ae g Adbe e 2o AR TEEAE 8 A A e, QA e AeA A, dF e BE
s geer] gl QA dlEERA Bl Z2 dvke Wl n g SH 8l gkl Al wellAE v
AZEE $8A, A2 W YZRES EA 4T B Fawe Al waEm gok? aehd, P44 35
AL T Redo] AR BNE AAERA EAAoE L AR F W WAL BARE FE EG Bago
FAFFES Belrh el PAANES ARA, G =, AR AR AR B AR Azsh} 4%
stay 2 AUTA AAE A ol psd, crB2, ol BAHI, B AR AN glol WAANES vhd
CD3L, CKS/6 59 ZAFTE WAL Theio] dgg vl & govk, F5E ol4e] IS $4 A Dol
Aedl FARHLR FAF FEe HAFA X FR o 24 AT 5o AHY B A Ee
(Table 5). FUe 7HAsh B N5 $SES HaAE 2ol
o= AEY F gon, 37189 1§ SUAAE o}
ot U EE e el 493 271 W Ak AR So HAA o
&S uXE Zoz d#A ek o]dl s Rede WA
T AN i HE AAE ¥ w4 ALET Y AXNE T B8 Agel A% AR A7 2T £,

|
—
O
|



CHEHU AR Z 83| X 2010:28(1):16~22

sorsketa sl PANN 2] e, T2E A
& 7ol 5 oF AR A i, F, 2 A5 5
o FAH AAzH Agke] gAY ¢ F9 A7 2
d A5 e Hz o] To] AP o] FolAA Y=
WA AT EAlE RS Aol FAhgvha s w
%E}-.S 13)

A ZA Q8 3 Hele] W) ARHE A7
WA NE A% F 2% AR ok RS FASE Al
o 44 #8779 QAT 3R 39} A2 o]
FolA glov], A9l A4 Y AT B3 34
s EvFoR olBet vt o 14U HES 203
ok? webal AES) ERFAol et A4 el WA
A& A% F 2~aFullel Az, 4% W BE 5 4
5% hgo] WAH ], 3~6% Aolol 24 H9] 3]
W HAE o] 4 S1Red U $4 B9 9y
of Ml Rk oleld FA WAL YAUZA 77

% QoA s8e 4=

AEY Aol E7lele B4 3HE
FhAl7l s Aoz okelA 9k’
ol AAZAE 3 A9 "3 et AlE gl W A
5ol 243} Ho] IL-6, IL-8 T2 Al EIIES ]
stAl 53, ErlE Aol B0 EL vkl A E gl A4
AEE FASAA A4 W22 TNF-a 59 o8] Alo]
E71Qlo] thA] Huls|o] m]Heie] whAH: JHE B

19

3

M &Ll ofet
14

AT B I ol AT WAL F)Hel e tiiie] 3l
AolA A7 AR 27 FHE BAEer, Be FEE
owsq A 4 1% e DAL k)

o S
L
Y o
X
L)
2
o

ofN
ol
b
£
N
>,
10,
1)
)
>
R
]
g
RV
et
of\
Jus)
2t

rﬂ‘.
olo
o
fl
rlo
=
o
fu
A,
it
i
32,
I e
jn)
r v
£
>
ofo
o,

T

RAa)

[
A=)
rﬁ
X 42
X
olo
2
X
o
o)
r.l
X
oy
oX
)
ok
e
5

A
ot
N

=

X

Fel

LURNY

¢ o

norle
et
X
2
I
<l

o
i}
)

EJ
el
|

(o]
fr
o
ol 1|
>
2

l‘o" .{]1

L
H

of
o
o3
-
£
i)
>
o
ft
)
T oo
o
e 18
=
o
B

Jo n

:i

71 whgo] MbAshel Qs )
Sol = 3 3e] S
w2 8] dol} o] 23 ¥
B AEE ¥ b Aoz unHn ek
ol oln] Al W ol AN A F Fulg of
2 Aol EFIEe] <3l clal e Do) wlitele)
A7RE S glor], B ATelA whdm Sl g HAE
of ulgo] & olfE ofm] ZHAe W W

L 2
lo
2

> i
.
e e

2K B oo
i

ul 30 o & wdo

mi‘~ o 4

N
>
fitt
O,
12

o 4
oL

.
%
gk TEE XES FAl AR A
& Rl msto] WA Aol
g o 2ERA W ZRAXEE FEATL
EAlste AlE S7kehe Aoz WEFEH, ol
TEE A5 A o ek Al AR A7 T 9l
ok ey e Alle 583 45 TGF-8 Evl 7l
g A3k Aol oal] g iede] Frbdvhe At
ot TEE ARl whE @A R ARl %
ol WAEA ookt
O

oot
ng -
o
ok
%
>
rtt
£
e of
2
o
s
s
e
i)
)
e
l’
ng
£
o
Yo 4
fu

53, cerB2, CD31 9 CK5/6 59 &uet o=
Z

W)
2
_‘>i
B
2
£
oy
rir
o%
>
2
A5
-111
m?..
e
o,
i)
6 a

a2
lo

2 frod i

SRR SO

SLoob 1% 4
o
iz

e (.
=
to

|

nk L ool oofm Jo %k
o

4
o
R
n? e
O

o I

lrﬁi-n

o BALE Fol7] Y3 AT A7zA
gl o] 74 dabE Qe ol &
Qs 9ler] B Sa) WA 24
o] Aol 27l dF wheol $sE
4 $40] Harper 57 ol2] el

[A=E 31_9_ o

(R

oo

do
4 o
[e3
- ol'
<l
S JuE
so, 2 E r
o
ml}

T
> %
jiacs

N~

B

T

&
3:0
%
o
Y
>
ofo
°
K
;
5

A e 42 gau, Mamiol

Primavera™9] €| 13 EEA PAL 3150 o A=
o v HIOlAE N AAPE w0l FEH FES G
#h FoIA AWSA b G Foll vlmete] 35e %
4 2 FEE o4 WEA asg el Hasglnt
LT AL 55 oS Slstel ug 2A o)
A Awelgont AANe AL NEA AnF
FEe] BTG BAL AA A c0%ol mAA Foig)
on], 34 1909 YA NE AN AR A3 EE



K

(hid

ol

bl

a

o

fo

w

AE X

e 0570 vlgte 2 e EX7h AU ol Fol A

sreol Hsgle. ok A% 247 Uk WA FolA
%9 Zoqol U 3% U AL A A B b

s)%eiel AZAel o mfe] PEsrtn

9.

Weh Bl SEEAAY BEe AL

g Folt Aoz Badw glovl? Al

.

< Fol7| flste] TEEZAAN F&& WA X
1ok

2o

sto] g & WA B A4

74},

it
]

rat

1. Central Cancer Registry Center. Annual Report of the
Central Cancer in Korea: 2005.01~2007.12. Seoul; Ministry for
Health, Welfare and Family Affairs, 2010

. Haffty BG, Buchholz TA, Perez CA. Early stage
breast cancer. In: Halperin EC, Perez CA, Brady LW,
eds. Principles and Practice of Radiation Oncology. 5th ed.
Philadelphia, Lippincott Williams & Wilkins. 2007:1175-1291

. Ha CC, Lee MZ. Radiation therapy for operable breast
cancer after conservative surgery. J Korean Soc Ther Radiol
Oncol 2002;20:309-315

. Hiraoka M, Mitsumori M, Kokubo M. The Roles and
Controversies of Radiation Therapy in Breast Conserving
Therapy for Breast Cancer. Breast Cancer 1997;4:127-133

. Harper JL, Franklin LE, Jenrette JM, Aguero EG. Skin
toxicity during breast irradiation: pathophysiology and manage—
ment. South Med J 2004;97:989-993

. Lopez E, Nunez MI, Guerrero MR, et al. Breast cancer
acute radiotherapy morbidity evaluated by different scoring
systems. Breast Cancer Res Treat 2002;73:127-134

. Jill Stein. Postmastectomy radiation may cause skin toxicity
and pain. In: 13th Annual Meeting of the European Cancer
conference; 2005 Oct 31; Paris, France

. Collen EB, Mayer MN. Acute effects of radiation treatment:
skin reactions. Can Vet J 2006;47:931-935

=

U

=13
=

ro

9.

20.

21.

22.

23.

_21_

. Rosen EM, Fan S, Rockwell S, Goldberg

. Walker VA. Skin care during

=113

gof =IN]

2o &

=}

A

=

1

I

=

ar

o

Aol A MRS <

i

IS

He
HI

o
7T

Fujishiro S, Mitsumori M, Kokubo M, et al. Cosmetic
results and complications after breast conserving therapy for
early breast cancer. Breast Cancer 2000;7:57-63

ID. The
molecular and cellular basis of radiosensitivity: implications for
understanding how normal tissues and tumors respond to
therapeutic radiation. Cancer Invest 1999;17:56-72

. Turesson |, Nyman J, Holmberg E, Oden A. Prognostic

factors for acute and late skin reactions in radiotherapy
patients. Int J Radiat Oncol Biol Phys 1996;36:1065-1075

. Andreassen CN, Alsner J, Overgaard M, Overgaard J.

Prediction of normal tissue radiosensitivity from polymorphisms
in candidate genes. Radiother Oncol 2003;69:127-135

. Isomura M, Oya N, Tachiiri S, et al. IL12RB2 and ABCA1

genes are associated with susceptibility to radiation dermatitis.
Clin Cancer Res 2008;14:6683-6689

. Fisher J, Scott C, Stevens R, et al. Randomized phase

Il study comparing Best Supportive Care to Biafine asa
prophylactic agent for radiation-induced skin toxicity for women
undergoing breast irradiation: Radiation Therapy Oncology
Group (RTOG) 97-13. Int J Radiat Oncol Biol Phys 2000;48:
1307-1310

. Wickline MM. Prevention and treatment of acute radiation

dermatitis: a literature review. Oncol Nurs Forum 2004;31:237-
247

radiotherapy. Nurs Times
1982;78:2068-2070

. Meeren AV, Bertho JM, Vandamme M, Gaugler MH.

lonizing radiation enhances IL-6 and IL-8 production by
human endothelial cells. Mediators Inflamm 1997;6:185-193

. Merchant TE, Bosley C, Smith J, et al. A phase Ill trial

comparing an anionic phospholipid-based cream and aloe
vera-based gel in the prevention of radiation dermatitis in
pediatric patients. Radiat Oncol 2007;2:45

. Muller K, Meineke V. Radiation-induced alterations in cyto—

kine production by skin cells. Exp Hematol 2007;35:96-104
Dooms-Goossens A, Boden G, Aupaix F, Bruze M.
Allergic contact dermatitis from adhesive plaster due to colo—
phony and epoxy resin. Contact Dermatitis 1993;28:120-121
Gurtner GC, Werner S, Barrandon Y, Longaker MT.
Wound repair and regeneration. Nature 2008;453:314-321
Pignol JP, Olivotto I, Rakovitch E, et al. A multicenter
randomized trial of breast intensity-modulated radiation therapy
to reduce acute radiation dermatitis. J Clin Oncol 2008;26:
2085-2092

Primavera G, Carrera M, Berardesca E, et al. A
double-blind, vehicle-controlled clinical study to evaluate the
efficacy of MAS065D (XClair), a hyaluronic acid-based for-
mulation, in the management of radiation-induced dermatitis.
Cutan Ocul Toxicol 2006;25:165-171



CH

I

BIAMS = QF5tHE

Xl 2010;28(1):16~22

S om

— Abstract

An Analysis of the Incidence and Related Factors for Radiation
Dermatitis in Breast Cancer Patients Who Received Radiation Therapy

Sun Young Lee, M.D.*, Hyoung Cheol Kwon, M.D.*, Jung Soo Kim, M.D.*, and Heui-Kwan Lee, M.D."

Department of Radiation Oncology, *Chonbuk National University Hospital,
TF’rebyterian Medical Center, Jeonju, Korea

Purpose: We analyzed the incidence and related factors of radiation dermatitis; at first, to recognize whether a
decrease in radiation dermatitis is possible or not in breast cancer patients who received radiation therapy.
Materials and Methods: Of 338 patients, 284 with invasive breast cancer who received breast conservation
surgery with radiotherapy at Chonbuk National University Hospital from January 2007 to June 2009 were
evaluated. Patients who also underwent bolus, previous contralateral breast irradiation and irradiation on both
breasts were excluded. For patients who appeared to have greater than moderate radiation dermatitis, the
incidence and relating factors for radiation dermatitis were analyzed retrospectively.

Results: A total of 207 and 77 patients appeared to have RTOG grade 0/1 or above RTOG grade 2 radiation
dermatitis, respectively. The factors found to be statistically significant for the 77 patients who appeared to have
greater than moderate radiation dermatitis include the presence of lymphocele due to the stasis of lymph and
lymph edema which affect the healing disturbance of radiation dermatitis (p=0.003, p=0.001). Moreover, an
allergic reaction to plaster due to the immune cells of skin and the activation of cytokine and concomitant
hormonal therapy were also statistically significant factors (p=0.001, p=0.025).

Conclusion: Most of the breast cancer patients who received radiation therapy appeared to have a greater than
mild case of radiation dermatitis. Lymphocele, lymphedema, an allergy to plaster and concomitant hormonal
therapy which affect radiation dermatitis were found to be significant factors. Consequently, we should eliminate
lymphocele prior to radiation treatment for patients who appear to have an allergic reaction to plaster. We
should also instruct patients of methods to maintain skin moisture if they appear to have a greater than
moderate case of radiation dermatitis.

Key Words: Breast Neoplasms, Radiation therapy, Radiation dermatitis
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