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The Change of Burn Depth within 24 Hours after
Burn in the Standardized Burn Model

Dae Gu Son, M.D.," Tae Hyun Choi, M.D.,"
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'Department of Plastic and Reconstructive Surgery,
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Purpose: In full thickness burn, the depth of burn is
known to increase until around 1-3 days after the burn.
However, no study on how the depth increase during the
first 24 hours has been conducted. Therefore, the
authors investigated how the depth of burn changes
within the first 24 hours after the burn by using the
standardized burn model.

Methods: A total of four experiments on pigs were
carried out for this study. Experiment 1 was performed
to examine how temperature affects the depth of burn.
The digitally controlled aluminum thermal block was set
at different temperatures-80, 90 and 100 degrees in
Celsius, respectively. Then the pig was exposed to the
block for 15 seconds each time. The time exposed to
heat was set as a variable for the Experiment 2. The
temperature was maintained at 80 degrees Celsius, and
the pig was contacted with the thermal block for 5, 10
and 20 seconds, respectively. The biopsy of the tissues
were performed in one hour, 6 hours, 24 hours, and 7
days after the burn. After hematoxylin and eosin staining
a percentage of the depth from a basement membrane
of epidermis to the deepest tissue damaged by the burn
against total dermal thickness was measured.

Results: In Experiment 1, the depth of burn increased
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considerably as time passed by. At all three tempera-
tures, differences in depths measured in 6 and 24
hours, and in 1 hour and 7 days were both significant.
In addition, the depth deepened as the temperature
went higher. In the case of Experiment 2, the depth of
burn also increased significantly as time passed by. At
all three times, differences in depth measured in 6 and
24 hours, and in 1 hour and 7 days were also
significant. Moreover, the depth extended with longer
contact time when it was compared according to the
time.

Conclusion: Full thickness burn progressed rapidly
from 6 to 24 hours after the burn and the depth of burn
was almost decided within the first 24 hours after the
burn. On the other hand, partial thickness burn also
advanced from 6 to 24 hours after the burn but the
depth deepened at slower level.

Key Words: Burn depth, Pig skin, Contact burn
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Fig. 1. (Left) Normal pig skin. Well arranged and eosinophilic collagen bundles are visible. (Right) Burned pig skin.
Bluish discoloration of collagen, abnormal intercollagen basophilic material, and nuclear pyknosis are visible

(Hematoxylin and eosin stain, x 100).

Fig. 2. (Left) Diagram of mean burn depth in Experiment 1. (Right) Diagram of mean burn depth in Experiment 2. The
depth of burn increased over t1me and is significantly different among 3 groups. Sec, seconds; *, significantly different
between 6 and 24 hours(p < 0.05); , significantly different between 24 hours and 7 days(p < 0.05); | significantly different

between 1 hour and 7 days(p < 0.05).

26.9, 50.8, 57.0% = M7]'0]'°ﬂ 3, BAgAH o7 o)A
2ko]7F Wtk (oneway ANOVA, p<0.001). AF-7173 (post
Hoc test)S 3§+ A3}, s} & 6A17F2 24413 Ao, 2
AlZEE 79 Abo], 1AIRE} 79 Abolol] shte] 2ol 7t %
AgtH oz FeletA Aol 7h Wtk (p<0.001, p=0.007, p<
0.001)(Fig. 2, Left).

e Y3l 25E WN0CE, A 1522 319
o], 1A%k, 6A1%Y, 2441%F, 79A ] Zlo) 7} Z}7Z} 385
403, 72.0, 74.6% = Z 715k a1, Eﬁ]w o7 Fo5H
2ol 7h Wtk (oneway ANOVA, p<0.001). A+5-73 4 (post
Hoc test)= ¢+ A3, 3P 5 6A17H 244]7F Abolet 1
AIZE 7 Afolol] shidel Zlo]7) AT A o7 o5t

~

7 o] 7} Whrh(p<0.001)(Fig. 2, Left).

S el 2EE 100CE, A 1522 319
S o, 1A13L, 6A13Y, 244 3Y, 7944 €] Zlo]7} 242 571,
59.0, 80.2, 83.7% % Z7}5t9l 1, EASHH o2 frola)
2ol 7} wkth(oneway ANOVA, p<0.001). A7 78 (post
Hoc test)S 3+ 23}, 3} 5 6A13FF 244131 Abol ¢} 1
A 7F} 79 Aboldl] shake] zlol 7 BAE A o= fo)E)
Al zhe] 7} WTh(p<0.001)(Fig. 2, Left, Fig. 3).

e e 2l whE ade] zlo]e] Aol A
THHZ AR, 6A13E, 24A17E, 79) LolR Y BE AIZE
el Al FAtH o frefsal Aol7t withoneway
ANOVA, p<0.001). %, 3Md& U3l 227t Fou
AZPE R HEgls w sl 2ok

Aot

a1

ol
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Fig. 3. Histological section of burned tissues (Above, left) 1 hour, (Above, right) 6 hours, (Below, left) 24 hours, and
(Below, right) 1 week after the burn. The temperature of thermal block was 100 and infliction time was 15 seconds.
The depth of burn were 52.5, 53.7, 83.5, and 86.4%, respectively(Hematoxylin and eosin stain, x 100).

o Ag 2 Hoc test)2 3+ 23}, 3} 5 641303} 24431 Abol €} 1
A4S QB L2 80C, AZHS 52E QS W,  A7km 79 Aoldl| 3}l Zort EASH o R fol3)
1A1ZE, 6A17E, 2441%F, 7 A1) Zlel7h Z42F 15.2, 175, Al ZFel7F Wk th(p<0.001)(Fig. 2, Right)
251, 304% %= 5718k aL, SASA o' frelatA 2ol S Y3l Alztoll W2 shde] zlo]e] atelE A
7} %t tHoneway ANOVA, p=0.001). AF%-7178 (post Hoc THEZ (AR, 6A17Y, 24417, 7Y) LolH Y, BE AIZE

test)S ¥ A3, 3 F 64173 2443 Afol gk 1431 el A Aoz FofstA ztol7t W (oneway

I 74 Atololl spde] Zolrf SAISHH o m o5 ANOVA, p=0.002, p<0.001, p<0.001, p<0. 001) , 3

ZFo] 7} wth(p=0.022, p<0.001)(Fig. 2, Right, Fig. 4). S 8l ARt 7,4_“4 AIRPE R WS HH, sh
e Y8le 2RE 80T, AIE 102% 3I0S o] Zol&= FolstA Zolxl

ul, 1717}, 6A13E, 244)3F, 78R 2] Zlo 17} 717k 20.3,

224,281, 33.6% % <7FsklaL, EAA o2 FosHA Iv. 1 #

zto] 7} wttHoneway ANOVA, p<0.001). A —_‘? “ (post

Hoc test)S &+ A3}, 3P § 6A1717} 24A13F Alol s} 1 shde] zlolg dAyshedl oA, HEstd s 2

AZE} 7 Atolell shte] zlo]7t FASA o & frelst o] Aot} #Eshd 3 EHlold A 3744

A 2Fo]7F Wtk (p=0.006, p<0.001)(Fig. 2, Right). o] FHo] stk AAE S dsle 7I7EA, 2 A
S-S Y8l 2RE 80T, AIRE 20%® IS oM AAEo] M As2rxd e ES

uf, 1AIZE, 6A17Y, 24A1%h 78R 9] Zle|7h Zh7t 291, S ARgEIlEE, ol ThE, A=, ol7t 747} 30,

33.2, 65.3, 66.9% % S7tak3laL, FAS A 0.2 F el 30, 83 mm, A7} 210 gm?! = FFHFOE AA

Z}o] 7} Wkt oneway ANOVA, p<0.001). AF$-737 (post H A5HA dee EFo R date 258 3 94
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Fig. 4. Histological section of burned tissues (Above, left) 1 hour, (Above, right) 6 hours, (Below, left) 24 hours, and
(Below, right) 1 week after burn. The temperature of thermal block was 80C and infliction time was 5 seconds. The depth
of burn were 16.7, 17.9, 27.5, and 36.4%, respectively(Hematoxylin and eosin stain, x 100).
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