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Effects of Postoperative Radiation Therapy
for Prevention of Keloids and Hypertrophic Scars

Ki Mun Kang, M.D., thl Bohng Choi, M.D., In Ah Kim, M.D.
Jee Young Jang, M.D. and Kyung Sub Shinn, M.D.

Department of Therapeutic Radiology, St. Mary's Hospital, College of Medicine,
Catholic University, Seoul, Korea

Purpose : To evaluate the effects of surgical excision followed by radiation
therapy for prevention of keloids and hypertrophic scars.

Materials and Methods : From October 1987 to April 1995, radiation
therapy was applied to 167 sites in 106 patients with surgical excision in an
attempt to prevention of recurrence against keloids and hypertrophic scars.
The main etiology of the keloids and hypertrophic scars were surgery in
49.2%, trauma in 25.0%, ear-piercing in 5.4%, and burn in 5.4%. The
patients’ ages ranged from 3 to 70 years with a median of 32 vyears.
Radiation therapy used ranged from 6 to 8MeV electron beam. Radiaticn
therapy was delivered within 24 hours of surgical excision. Several dose
schedules were used, varing from 400cGy in 1 daily fraction to 1900c¢Gy in
4 daily fractions. The average total dose was 1059cGy. and the average
dose per fraction was 433cGy. All patients were followed up from 24 to 114
months with a median follow up of 49 months.

Results : The overall recurrence rate was 12.6% (21/167). The overall
1-year and 2-year recurrence rates were 10.2% and 11.4%, respectively.
Among 21 recurrent sites, seventeen sites (81%) were confirmed within 12
months after surgical excision. Period to recurrence ranged from 1 month to
47 months with a median recurrence time of 9.6 months. The history of
previous therapy was only a significant factor in recurrence. Twenty-four
patients had history of previous therapy. recurrence rates was significantly
higher in this group than those without history of previous therapy (22.6%
vs. 11.0%., P=0.04). There was no serious complication related to radiation
therapy.
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Conclusion : This study suggests that surgical excision followed by radiation
therapy is an effective method of preventing keloids and hypertrophic scars.

Key Words : Keloid, Hypertrophic scar, Surgery, Radiation therapy
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Table 1. Distribution by Age and Sex

Age \ Sex Male Female Total(%)
- 10 1 5 6( 5.7
11-20 9 15 24(22.6)
21-30 4 16 20(18.8)
31-40 3 20 23(21.7)
41-50 2 24 26(24.6)
51-60 0 5 5( 4.7)
61- 0 2 2( 1.8
Total 19 87 106( 100)
Table 2. Cause of the Keloids
Cause Number(%)
Surgery 82(49.1)
Trauma 42(25.0)
Ear piercing 9 54)
Bumn 9 54)
Miscellous 25(15.0)
Vaccination 8( 4.3)
Herpes Zoster 2012
Chicken Pox 1( 0.6)
Insected bite 1( 06)
Spontaneous 13( 8.3)
Total 167( 100}
Table 3. Distribution by Location
Location Number(%)
Earlobe 25(15.0)
Head and Neck 81(48.5)
Trunk 36(21.5)
Extremities 25(15.0)
Total 167(100)
Cumuiative Risk of Recurrence(%)
100
20f
B8O
70}
60}
S0}
40+
30}
201 q-year: 10.2%  2-year: 11.4%
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Fig. 1. Cumulative risk if recurrence as a function of
time.
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Fig. 2. Cumulative risk of recurrence as history of
previous therapy.

Table 4. Prognostic Factors and their Signi-

ficance
Factor % of patients Recurrence P value
rate(%)
Age <30 5047.2p 10.0
>30  56(52.8p 16.1 0.25
Sex male 19(17.9)p 158
female 87(82.1)p . 126 0.42
Fraction size )
200 5( 3.0k 0
300 121(72.6)k 139
400 18(10.7)k 235 :
500 23(13.7k 174 057
Total dose
<1000 48(28.6)k 15
21000 119(71.4)k 155 0.58
Location
Earlobe 25(15.0)k 8.0
Head and  81(48.5)k 17.3
Neck
Trunk 36(21.5k 111
Extremities  25(15.0)k 4.0 0.19
Cause :
Surgery 82(49.2k 119
Trauma 42(25.0k 9.5
Ear piercing 9( 54)k 0
Bum 9( 5.4k 11.1
Miscellous  25(15.00k 80 0.07
Previous therapy history
Yes 24(22 B)p 26
No 82(77.4)p 110 0.04

P=patients, k=keloids and hypertrophic scars
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Table 5. Summary of Results of Studies utilizing Postoperative Radiation Therapy in Treatment of

Keloids and Hypertrophic Scars

No. of cases Dose(cGy) Recurrence rate(%)

Olistein et al.(1981)% 68 1500 21

Borok et al.(1988)" 373 1200 21

Kolvalic and Perez.(1989)"® 113 1000-2000 27

Doombos et al.g1990)’“’ 263 600-1600 26

Lo et al.(1990)’ 168 800-2000 13

Chaudhry et al. (1994)“’ 3% 1800 28

Klumpar at al.(1994)" 126 320-1600 17

Sclafani et al.(1996)" 16 700-1000 125

Kang et al.(1997) 167 400-1800 126
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