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Prevention and Treatment of Keloid and Hypertrophic Scar

Rei Ogawa and Hiko Hyakusoku
Department of Plastic and Reconstructive Surgery, Nippon Medical School

Abstract

Keloids and hypertorphic scar often present difficulties in treatment, and they are a

severe problem for every surgeon. In our department, keloids have been treated with

multimodal therapy including excision, postoperative electron-beam irradiation, tranilast
medication and pressure treatment using silicon gel sheets or bandages. Moreover, we have

added a new protocol of electron-beam irradiation which the dose is changed by keloid sites.
This trial proposes a new method. In this paper, we introduce some new twists to prevent

recurrence of keloid being in use in our department, along with the future prospects of keloid

treatment.

goboooooooooo 2005 1:121-1280

Key words: keloid, hypertrophic scar, electron-beam irradiation, surgical therapy, conservative

therapy

good

goboobobooboobboobooboboo
gboooooooboboboboooooooogo
gobooboobobooboboooboobobonn
gboooooooboboboboooooooogo
gobooboobobooboboooboobobonn
gboooooooboboboboooooooogo
gobooboobobooboboooboobobonn
gboooooooboboboboooooog

oo o

woooobooboobobd

gooooboboooobobobboogoogo
gobooboboooboobbooboobboon
gboooooobooboboboboooooogo
gobooboboooboobbooboobboon
gboobogbo1moooooboogb 33uengn
gobooboboooboobbooboobboon
gboboooobobedbbOobobOOoboOOoOOD
goboobobooboobbooboobboon
gbobooooobooboboboboooooogo
200 0000o0oooobooboobOoboboobooo

Correspondence to Rei Ogawa, Department of Plastic and Reconstructive Surgery, Nippon Medical School, 1-1-5

Sendagi, Bunkyo-ku, Tokyo 113-8603, Japan
E-mail: rogawa@nms.ac.jp
Journal WebsiteO http://www.nms.ac.jp/jmanms/C]



122

01 0O0oOoooooooo

02 0O0O0oOoooooooooboooo

000000o0o00ooooooooomooo'oo
cooboooobooboooboooobooooooooo
coobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
coobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
coobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
coobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
coobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
coobooooboooobooooooooooogoo
coobooooboobooobooooboooooosdon
coooogooo
oobooOoooobobooooOoz20000100
coobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
000001000000000000®ODOODOO

oooooo 2005 030

cooboooooocoobooooboooooooon
cooooooooooboooobooooooooo
cooboooooocoobooooboooooooon
0oOoooooooooooo®
gobooooooooobooobooooooog
cbooooooboobooooobooooooo
coooooooboocooboooobooooooooo
cooooooooooboooobooooooooo
coooooooboocooboooobooooooooo
cooooooooooboooobooooooooo
coooooooboocooboooobooooooooo
coooboooooooooooooo

20000000000000A0

gobooooooooobooobooooooog
cooooooooooboooobooooooooo
coooooooboocooboooobooooooooo
cooooooooooboooobooooooooo
coooooooboocooboooobooooooooo
cooooooooooboooobooooooooo
coooooooboocoboboooobobo1oooooo
coooooooooobooooooooooooo
000000ooooooomooooooooo
cobooooooooobooooooooooooo
0000000000 000DO0oOoOOoooooOO
coooooooooobooooooooooooo
oobooooooboocooboooobooooooooo
coooooooooobooooooooooooo
000000D0DoO000oOOoOoDooooooo
cooooooo

g0ooooooon
gobooooooooobooooooooooa
cobooooooooobooooooooooooo
ooooo

albooooooo
gobooos3sgoboooobooooooooooboo
cobooooooooobooooooooooooo
coobooooobooooboooobooooooooo
cobooooooooobooooooooooooo
coobooooobooooboooobooooooooo
cobooooooooobooooooooooooo
coobooooobooooboooobooooooooo
cobooooooooobooooooooooooo
ooooooooocoooo 2



ooooono 2005 030

bOOOOOOOOOOODOO

gbobobooooobooboboboboooog
goboobooboboobooobooboboonn
gboooooooboboboboooooooogon
goboobooboboobooobooboboonn
gboooooooboboboboooooooogon
goboobooboboobooobooboboonn
gboooooooboboboboooooooogon
goboobooboboobooobooboboonn
gboooooobooboboboon

cubooboogon

gobobobbooooobobobooesccoogg
goboobooboboobooobooboboonn
googoboboooooooooouooooooo
goboobooboboobooobooboboonn
oo

ddoono

goobobbooooooobobobboboooogog
goboobooboboobooobooboboonn
gboooooooboboboboooooooogon
goboobooboboobbooobooboboobn
gboooooooboboboboooooooogon
goboobooboboobbooobooboboobn
oo

edo0nod

gbobobooooobooboboboboooog
ooobboooobobobobs™ooooooo
gboooooooboboboboooooooogon
goboobooboboobbooobooboboobn

03 0oooooooooobooo

123

oooobooooobobooos3semoooonon
00000000000000'000000000
goboobobooboobboooboobboon
gbobooooobooboboboboooooogo
goboobobooboobboooboobboon
gbobooooooobgobobo
goboooboobooboboobooboboo
gbobooooobooboboboboooooogo
goboobobooboobboooboobboon
goobboooooobboooooooobon
goboobobooboobboooboobboon
gbobooooobooboboboboooooogo
goboobobooboobboooboobboon
gbobooooobooboboboboooooogo
goboil1booobooboooboobobonon
gboboooooooboboboooo

noo o

1noooooooo

goboooooooooboooooooooog
coooooooooobooooooooooooo
cooooooboocoobooooboooooooon
coooooooooobooooooooooooo
cooooooboocoobooooboooooooon
coooooooooobooooooooooooo
coboboooboooboiboooocooooooobon
obOozooooooooooooboooooooao
oooo

2000000000
00000000000000000000000
NooOOOOO0O000o00o0o0oOooooooooo
00000o000o0000000000000000
ooo

al0000000000
00000o0oooooo0oo0o0o0ooooooooon
00000o000o0000000000000000
0000000 o00o0oooo®0ooooooon®
ooooooooooooooon

bOOODODODOO
0000000o0000000000000000
00000o0o0o0ooooooooooooooon
00000000o0oo000000000000000
000MO0O000000000ooooog*®o 4m
000000 200000000000000000



124

04 0DO0O0O0OO0O0O0O0O0OOCOO0

coooond

000000000000 oO0oOooooo*oon
cooobooooboooobooooooooooooo
cooobooooboooooooooooo

goooooooooon

gboboooooooooboooooooooa
cooooooboooboboooobooooooooo
cooobooooboooobooooooooooooo
cbooooooooooobooboooooooo
cooobooooboooobooooooooooooo
cooooooboooboboooobooooooooo
cooobooooboooobooooooooooooo
cooooooboooboboooobooooooooo
cooobooooboooobooooooooooooo
cooooooboooboboooobooooooooo
cooobooooboooobooooooooooooo
cooboooooooooobobocoboobooooooon

moo o

10o0oog

ooooooooooobooooooooood
cooooooboobooobooooobooooooooo
coooooobooooboooobooooooooo
cooooooboobooobooooobooooooooo
coooooobooooboooobooooooooo
cooooooboobooobooooobooooooooo
cooobomobooobooomooooboooo
0o0*00000000oO0ooooooooooo
cooobooooboooobooooooooooogoo

oooooo 2005 030

coooooooboocooboooobooooooooo
coooooobooooboooobooooooooo
cooooono

2000000
o0ooooooooooooooooooogooo
go0o0oo00o0ooOOoooooooooooooog
oOooo0ooUooopooooooooooooog
go0o0oo00o0ooOOoooooooooooooog
goooo0oO0ooOo0oooooooooooooog
go0o0oo00o0ooOOoooooooooooooog
goooo0oO0ooOo0oooooooooooooog
go0o0oo00o0ooOOoooooooooooooog
goooo0oO0ooOo0oooooooooooooog
go0o0oo00o0ooOOoooooooooooooog
goooOoOopoOoOoOoOopoOoOopoOoopDoooo
oo0ooo0ooooooooooooooooog
OO00O0OO0O0O0O0O0O sadbbmooooooood
0000000 O0oooooooooooooog
goooo0oO0oO0ooooooooooogooooog
doooooooboooooooogo
oooooooooooooooooooooog
0000000 Viery"ODDOOO0ODODOOOPDS'D
000000000Prolene®0 0000000000
0000000 s50dmOooooooooooog
goooo0oO0ooOo0oooooooooooooog
O000OOrunning suture 00000000000
00 Proxy-strip®0 Steri-strip®0 O surgical tape O
00000000 0OOQ sem
o0ooooooooooooooogooogoo
gdo0o0oo0o0o0oOoO0oooooooooooooog
goooo0o0oO0oOo0oooooooooooooog
Oo0ooOooooooooosfMmooooooog
goooo0oO0oO0oOo0oooooooooooooog
gdo0o0oo0o0o0oOoO0oooooooooooooog
OO00o0o0o0o0ooUooooooooooooood
gdo0o0oo0o0o0oOoO0oooooooooooooog
goooo0oO0oO0oOo0oooooooooooooog
gdo0o0oo0o0o0oOoO0oooooooooooooog
oooooo
ooodoo0oooDoooOooooooooog
goooo0oO0oO0oOo0oooooooooooooog
gdo0o0oo0o0o0oOoO0oooooooooooooog
goooo0oO0oO0oOo0oooooooooooooog
gdo0o0oo0o0o0oOoO0oooooooooooooog
o0oooooooooooooooogoooooo



ooooono 2005 030 125

Epidermis Complete excision

Dermis Keloid

Subcutaneous tissue “of‘
a b “c#‘

Dermal
suture

Subcutaneous
suture

c ““ d vOﬂ
Tension Tension
— e
Epidermal
fixation
. ot | v

05 000000oOooooooooooo
goooodoooooboboboooobooooooob oo ooooobo
0oooooo0oo0oooooooooooooobooooOobbooooooOoooooo
0o000oooooooooooooooooooooooooooooooooood
0000000000000 o0o0o0oooooooooooooooooooood
00000000o0o0o0o0o0ooOooOoCoOo000o0oooUoUoUoooooooooood
dodooo0o0oO0oO0ooO0oU0oU0U0UooooooOOoOoOoUOUUUODOoDOoOooOoOoOOoOoOO™
000000000 running suture 0 surgical tape O 00O O0OOOO0O0O

000000000 0O00o0o0ooo0ooooooon 300000onooaon
000o0o0O00Ogoo small-wave incisionO 00O a0000000oo
oooo 000000bOo0o0boooooOOooooooooa

coooooooboocooboooobooooooooo
cbooooooooboo Xobooooooooao
cooooooboOoooooboooooboooo X
coooooooooobooooooooooooo



126

06 ODOOOODOOOOOODODOO
oo

000000000000000000X00000
O00o00ooooooooooooooooog
000000000000000m9e8200 Hoffman”
gdoo0ooo0o0oO0o0ooO0ooooooooooog
gooooOoOooOo0ooooooooooooooog
gdoo0ooo0o0oO0o0ooO0ooooooooooog
00000000000 personal communication O
gdoo0ooo0o0oO0o0ooO0ooooooooooog
gooooOoOoO0oOoO0ooooowooooogoog
gdoo0ooooOoOoOoOoooooooo

bOOOoOOOOO

0000000 oo0oooooooooooogo
gooooOoOooOo0ooooooooooooooog
00000 30000000000000000%*0
2000000000000000000000%%0
OO048072000000000000DO0O00C00O0O0O00
gooooOoOooOoO0ooooooooooooooog
gdooooOoOoOoOoOoOoOoOoDOoOOooOoooo

c0dod

00000000 o0oooooooooooooo
gooooOoOooOoO0ooooooooooooooog
gdo0ooo0o0oO0oO0ooOooooooooooog
OO00000o00ooooopouooooooo Xxoo
O0oo0doooU0ooooooooooooog
OoooUoooooooo2MevOOGOOoOoOoOO
OO00O0DO0O0DOO0OO0O4MevOOODOODOODOO
OOo0oOoOoOoOoOo4MevOOOOooooQg em

ddooono

ooooos5mmO0O0O0O0C0O0OOOOODOO

oooooo 2005 030

00@MO0000000000000MOO0000
O0D01mmOO0O0O0000000O0000O000
ooooo
e00000
0000000 14Gy00 216Gy 2030000
000000000000000000000000
00000000000 206y000000000
00000000000000000000 216Gy
000000000000000000000000
000001994000 200200000000000
156y/300/30000000000000000
001000000000000000000000
000000000000000000000000
000000003003000000000000
00000000000000010020Gy00
00000000000000000 21030GyO
000000000000000000000000
000000000000000000000000
0001988000 20000 000000000000
000000000000000000000000
000000000000000000000000
0000000002030 000000000000
000000000000000000
0000000000000
000 20Gy/40000
20000
000 106Gy/20000
30000000
000 15Gy/30000
00000003000 20Gyd00000015Gy
00000000000000156Gy0000000
00000000000000000000000
0000000000000000000O0
00000000000000000000000
000000000000000O0D00O0000

ONMROOOOOOOOOOOOOOOOOO0O000

cooooooboocoobooooboooooooon
cooooooooooboooobooooooooo
oceydboooooooooooooooooboon
obOilsGyoooooooooboooooooo
cooooooooooon

4000000

goboooooooooboooobooooooonod
cooooooboocoobooooboooooooon
cboooooooooooboobooooooo



ooooono 2005 030

oo

alboono
oobooooooboooobooooooooooboo
cooobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
cooobooooboooobooooooooooogoo
oooooooooog

bOOOOOOOOODOO
oobooooooboooobooooooooooboo
cooobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
cooobooooboooobooooooooooogoo
oooooooboooboooo
cbooooooono
oobooooooboooobooooooooooboo
cooobooooboooobooooooooooogoo
cooboooobooboooboooobooooooooo
cooobooooboooobooooooooooogoo
oooood
di0O000000000000000
ooboooooboooobooooooooooa
coooooobooooboooobooooooogoo
cooboooobooboooboooobooooooooo
coooooobooooboooobooooooogoo
cooboooobooboooboooobooooooooo
coooooobooooboood
eD000O0O0OOODOO
gooooooooooboooco,0ooonod
cooobooooboboooboooobooooooooo
cooobooooboooobooooooooooooo
000000000000 O0000000000
coobooooboooobooooooooooooo
ooo

soooon
ooooooooooobooooooooood
coobooooobooooboooobooooooooo
coobooooboooobooooooooooooo
coobooooobooooboooobooooooooo
ooooooooood
adO00e00000O00OO0ODOODOOOOOO
cboooodoooooboooooboooooooo
oo

bOOO 600OO0O0OO0OOOOOOOOOO0DOOOO
cooooooooooooooo
coodbooooooboobooooobooon

127

dedboooUooobOobOobOobooobooogon

gbooooogo
diodOoo0OOoUOooODbDedbOoDbDOOOODO

gbooboooooog
edbooooOOo0obOOoOobDbDOoOnO

eUboooon
gbobobooooobogobobobobooog
oobobooodebUObOUODbOODbOODOOD
gbobooooobooboboboboooooogo
goboobbooboobbooboobboon
gbobooooooobgobobo
wooobooobpoboobogon
20000000000
sbdoboooooboboobuoobobooogo
goooogo

00000000000 bo0obobaboon
gbooboooooog
goboooboobooboboobooboboo
gbobooooobooboboboboooooogo
gobogoooooobooobooboobogon
gbobooooobooboboboboooooogo
goboobbooboobbooboobboon
gbobooooobooboboboboooooogo
goboobboboboobbodobexbObO0OO
goobbobooooobooooouoooooboo
omooooobobomuoboboboooooo
gbobooooobooboboboboooooogo
goboobbooboobboooboobboon
gboboooooooogo

ivoooooooooo

000001988000 2030000000000
00000o0o0o0ooooo0oo0o00oooooooooo
520 000000156Gy/300/300000000
0000000000000 18000000000
00000014200000000000020030
0000000000000 0000Dn0ooonon
00000o000o0oo0oo00000000000000
00000o0o0o0oooooooooooooooo
00000o000o0oo0oo00000000000000
000300 00000000000D000oooo
0200 00000M0MO0O0000000000000
00000o0o0o0oooooooooooooooo
00000o000o0oo0oo00000000000000



128

0000000000000 00000000000
000000000000000000000000
00000000000000206y/400/400
0000000000000002003000000
000000000000 000000001000
000000000000000000000000
0000000000000 00000000000
000000000000000000

o O

1000ooooo0oooooooooooooooono
00000000 O0000000 1993;36: 265-274.

200000000 0OOOUOOODOoO DpDooo oo
gooooobobobbooooono bObbooogo o
00000O0oOooo 2002470 0 0 O 122-131.

3000 OO0O0ODOOCOoOoOOoOoooooboooooo
gdo0oooooOoOoOoooooocoooooooo
1995; 62: 94-103.

4000 0O0000000ODOOO0OoOoOoOooooOo ooo
O0000000CQOO0O0ODerma 2001; 48: 46-54.

50 Ogawa R, Mitsuhashi K, Hyakusoku H, Miyashita T:
Postoperative Electron-Beam Irradiation Therapy
for Keloids and Hypertrophic Scars: Retrospective
Study of 147 Cases Followed for More than 18
Months. Plast Reconstr Surg 2003; 111: 547-553.

6000 DOO0O0O0 DOOO00OODOOoOobOOobDoOobood
gooo0booobooooooooooo—18000
0oooooooo0O0o0—00ooo 2002;22: 357-
361.

70 Kelly AP: Keloids. Dermatol Clin 1988; 6: 407-412.

80 Marneros AG, Norris JE, Olsen BR, Reichenberger E:
Clinical genetics of familial keloids. Arch Dermatol
2001; 137: 1429-1434.

df000bO0D0O0ObOO00bOOobOOOobOOoDoOoOoDbOo
300 Scarless HealingO OO OOQd200000000
o ooo

100 Perkins K, Davey RB, Wallis KA: Silicon gel:a new
treatment for burn scars and contractures. Burns
1982; 9: 201-204.

11000 Q0OO0OO00 0OooooOooooooooood

oooooo 2005 030

0000000000000 000moO0ooon®o

00000o0oC0cOoOoO0OoOooD 2001;27:61-66.
ooo0o00o0o0CcCOcOooOUoUdgooooooo

hypertrophic scar 0 0000 O 1990; 44: 1-2.

BOODODODODOODOODOoODoOoOoOOoOoOoooooooooo
000 1996; 39: 159-164.

1400000000 0ODoOoOocoOoOoooooooooo
0ooooooboboooooobobobooogod
00000000 1998, 14: 2921-2937.

oo0oooo0oooooocooooooooooOoo
go0o0oooooOoOooooooocoooooooo
000 1998;14: 2055-2074.

160 Hyakusoku H, Ogawa R: A new skin closure
technique with running sutures and tissue adhesive.
Plast Reconstr Surg 2004; 113; 1526-1527.

170 Hoffman S: Radiotherapy for keloids. Ann Plast Surg
1982; 9: 265.

180 Craig RD, Pearson D: Early postoperative irradiation
in the treatment of keloid scars. Brit J Plast Surg
1965; 18: 369-376.

190 Deigert  FA, Allen KD: Keloids Reassessment
irradiation therapy Rocky Mtn Med J 1973; 70: 35—
37.

200 Levy DS, Saltor MM, Roth RE: Postoperative
irradiation in the prevention of keloids. Am J
Roentgenol 1976; 127. 509-510.

210 Van Den Brenk HA, Minty CC:Radiation in the
management of keloids and hypertrophic scars. Brit
J Plast Surg 1960; 47: 595-605.

2000C0000000DOCOOoO0UOOoOoOooOoboboOnO
00000000 OoOooo 1973;16: 496-503.

230 Cosman B, Blackburn WR: The surgical treatment of
Keloids. Plast Reconstr Surg 1961; 27: 335-358.

240 Borok TL, Bray M, Sinclair I, Plafker J, LaBirth L,
Rollins C: Role of lonizing Irradiation for 393 Keloids.
Int J Radiation Oncology Biol Phys 1988; 15: 865-870.

250 Enhamre A, Hammar H: Treatment of Keloids with
Excision and Postoperative X-Ray Irradiation
Dermatologica 1983; 167: 90-93.

gooboz200s0 30 2500
gOoobo0zo0s0 40 2700




