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Clinical Effect of Immediate Cooling on Superficial Second Degree Thermal Burns

Hii Sun Jeong, M.D., Hye Kyung Lee, M.D., Hyung Suk Kim, M.D., Keuk Shun Shin, M.D.

Department of Plastic & Reconstructive Surgery, Myongji Hospital,
Kwandong University College of Medicine, Goyang-si, Gyunggi-do, Korea

Purpose: Numerous experimental studies have shown the benefits of treating thermal burns by cooling.
Nevertheless, few studies have shown the clinical effect of cooling therapy on thermal burns. This study aimed
to identify the clinical effect of immediate cooling therapy.

Methods: The research was conducted as a retrospective, case-control study. All patients had thermal
injuries characterized as a superficial second-degree burn. In the cooling group, 14 patients had first-aid cool-
ing therapy delivered by either parents, caregivers, general practitioners, local hospitals, and/or Myongji hospi-
tal. Included in the study were 22 control patients who were not treated with any cooling therapies. Other clini-
cal factors, such as age, sex, cause of burn injury, and burn area (Total Body Surface Area %), were taken into
consideration. The duration of treatment was defined as the time from the occurrence of the injury to the pres-
ence of complete re-epitheliaization , as confirmed by two surgeons.

Results: The duration of treatment in the cooling group was significantly less than that the control group (p

<0.05).

Conclusion: Cooling therapy as an initial emergent treatment is clinically effective for superficial second-
degree burn injuries. (J Korean Soc Traumatol 2009;22:227-32)
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Table 1. Summary of Patient Exclusion Criteria
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« Patient age (y) 20y<, 65y>
- History of diabetes, liver cirrhosis, malignancy

« Medication of anti-platelet agent, steroid and anticancer drugs

* Operation of skin graft and flap
« Total body surface area (TBSA)>10%

Injury : Superfical second degree thermal burn

[ Immediate cooling ]

No Cooling

[ Clinic : Balanced wet dressing with foam material ]

'

[ Complete epithelization ]

Fig. 1. Patient flow
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% 3679 sz e ) 149
(39%), YFAAE AYshA L F(NE2T, BE)S 229
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Gl 715 wl= WO
02 AL FHo YA MUYAAME FA 7] ARE o] L=
AA7HA] A= FgHo |tk & 7150 9JsH Galen

ATk ATS X FE7|7FO] 65(5~8)LolReH, BF (AD 129~199), Rhazes (AD 852~923), Eare (1799),
80(6-16) Lot WA A8 friel wet sk 79 Soresen (1967)°] WA A M-S F4g v lvh(1) 4yH4
Ag7|7ko] Aol FAFAHCRE o7h UATHp=0.045 A W AA ] 4gH EJth o3 2o A, 5=
Mann-Whitney test) (Fig. 2). Z2aAFITE AL 95 o] sy Y f2e
AT M A% 4154 (30~51) oM, B Hit 15°Coll A Hojolm, 1°C Zrawmith 2% A7 Ag2 24
A2 4654 (30~59) Atk Ae] 149 F HAe= 67, m/sZ Ao 10~15°C 4] 2l Zd%c’l 48] Apetd
A 8ol dth Bt 2% F HAe 129 HAbe 107 0] o A, AE dAE AdAt = F g 95
Atk & 36W 9 3z} = Feksto] 239 (64%) 02 JHA 3}et A &4 (serotonin, histamine, bradykinin) 9] #H]E&
=2 VRS BAY, st 119, A5 g3 29 o9l FaAZI G 3 3 g8 RS EolH. 249
. shdel Rl ME Y5 ANE NP 23 dxT U 4SS 2N AT AR uES Y= 3
Atolel QA sl 17 BAHCE fF Aol wuHe] FARNE AL TETh old i RF pao
it 3ol gl dstods FAFS Aol W FI7E AH(157)
AN NGPe 23 2 Aol A AT 71749 e el e WF AANE PG T2 AP &
EAA Fel@ Aol7t AU Tablez. Fig. 4). 4 F 1097 B39 Aol Yoluks W W AXF
B4 SPUNE B 219%(£05)R0H, A2 & e A B9 AAeh AL AoS AfEt B
At 20% ©I98H, B At 20% Atk QW AW, BEUAT F 95 ARE 239 A A5 a8
shge] A9l P SI(TBSA(%)) e 34849 277 £ 9 fuste] 242 3} Fo Uk F de A4S
2ol AFe FA gtk BAS Y F PFAA AFY WED 1EHL AT F 1)
Hat A8 AIZEE 12324 (£31) o] A tH(Table 2). T3, Raine(12) 52 A 2=3Hg0lAM 10~3029] ¥
A7k As)e] vl BREFS BEdde] 279 g5
Table 2. Selected Patient and Wound Baseline Demographics
Variable Cooling group (n=14) Control group (n=22) p-vaue
Group A Group B
Age (years), Median (range) 41.5 (30~51) 46.5 (30~59) 0.062 *
Sex (male: Female) 6:8 12:10 0.4941
Cause, n (%)
Scalding 11 (78%) 12 (58%) 0.181 *
Flame 3 (20%) 8 (33%) 0.115*
Contact 0 ( 0%) 2 ( %)
Site, n (%)
Head & Neck 5 (36%) 7 (32%) 0.035 * *
Upper limb 3 (21%) 2 ( %) 0.554 *
Hand & Wrist 4 (29%) 5 (23%) 0.853 *
Trunk 0 2( %) <0.0001 * *
Lower extremity 1( 7%) 3 (21%) 0.617 *
Ankle & Foot 1( 7%) 3 (21%) 0.346 *
Duration of treatment (days) 6.5 (5~8) 8.0 (6~16) 0.045* *
Total Body Surface Area (Median, %) 20(1~9) 2.0(2~3) 0.929 *
Duration of cooling (minutes) None 12.32 (£31)

*: Mann-Whitney test
t . Chi-square test
t: Stetistically significant, p<0.05
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At AL B Y-S FFst] AA I (Zone of stasis) T gl ME 16~18CE 93T g Ak A7l
7} 2 3th(Zone of coagulation or Zone of tissue necrosis) % A AFS 20080 MEA] FEER] dYd S AFEE
AHE AL #E3S WAh13) 18 AFor 4% AU EE FEHA FEo] 928~258°C (HFI865°C)E
3§ SEHAANEA YF AXYAAE 7] AxGE W Sawaga’} AIAISH W& NEZ AA3 25 WA Atk
ol tEo] 455 AMSEIA ¥ FF § Thee W (Fig. 3). B o]/d&d W AA At thsiA=
TS A A ZEA st A 4 e B Bartlett(11) = 203, Raine(12)+ 10~30it°] # A3ttt st
- HOToE Yol AlZo] oA UEE FAT AL ok ek 7 AR 203 AT Adolate] HE 3
7dEEal Qrh(2-4) ARAoE WERl o] W A 0] AREHAG strE o)A W] 29k A
2= E Sawaga(14) 52 5~25C, Venter(15) 52 A 2 2] A7kl thgk 7 AFE obdx dosith & & Jlth

20.00+

Sé

§

Epithrlization (days)

—

§.$!1

0.00 T T
Group A (Cooling) Group B (Non-Cooling)

Cooling

Fig. 2. Duration of epithelization comparing between the cooling group (A) and control group (B), statiscally significant (p<0.05),
Mann-Whitney test
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Fig. 3. (A) Distribution in the site of the burn between the cooling group (B) and control group
*: gtatistically significant, p<0.05, Mann-Whitney test
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Fig. 4. The monthly mean temperature of tap water at 2008 was made as the graph based on the data offered by Waterworks
Research Institute Seoul Metropolitan Government Korea
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