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Clinical Study for the Extent of Burn and Fluid Therapy
in the Patients with Electrical Burn

Dong Heon Kim, M.D.

Department of Orthopedic Surgery, Hanil Hospital, Seoul, Korea
(Director: Sun Ho Lee, M.D. and Eun Woo Lee, M.D.)

Electrical burns constitute a unique type of thermal injury. With the passage of high tension current through
body surface, 2,500 to 3,000°C heat was generated, and lead to coagulation of blood vessels, nerves, muscles, skin
and other structures. Therefore, electrical burn differs from thermal burn in the point of extent, degree, fluid and
electrolytes therapy. From February, 1979 to April, 1982, clinical study was performed in 17 patients with elec-
trical burn of more than 20%, and formula used in thermal burn was modified, further then this modified formula

was applied to the fluid and electrolytes therapy.

The brief summary of observations were as follows:

1. Fluid loss below the necrotic limb was negligible, and only cut surface between the necrotic limb and viable

limb was regarded as actual fluid loss area.

2. In many cases, amputation of extremities in electrical burn was inevitable due to irreversible changes in

deep structures.

3. Amputation stump was not well fitted in most cases due to multiple skin damage and deep tissue injury in

different levels of extremities.

Key Words : Electrical burn, Extent, Degree, Fluid and electrolytes.
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Table 1. Comparison with total surface burn and
true burn extent (cut surface) of necrotic limb in elec-

trical burn.

Ab =) P (m) 8(M2) S%) F (%)

Aub g 2 0.3 7.1x103% 9.5 0.4

Z 3 -3

Fig. 1. a8) Lund and Browder charts. These charts Fed i‘ 0.25 5.0x10-3 55 0.3
permit a rather accurate method for determining per- ¥R 0.17 2.3x10% 2.5 0.1
centage of body surface involved. o =) =91 - 0.5 20.0x10°3 14 1.2
b) Relative Percentage of Areas Affected by Growth s @A 0.35 10.0x103 85 0.6
(Age in Years). Z3FA¥ 02 32x10° 35 02
Table 1& AEHWHE 1.7m*2 A4 A A9

7 AR Y AAE o)E F-49) 4 P gHxA ANZA Gde) 34 WAE AARL 9 =2A 7]
I ulBAEAY AALY S A HYE Y 2 32 Rl Ao ehyc)
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Table 2. Burn extent, fluid requirement, electrolytes and serum protein in electrical burn. A/E; above elbow,
BJ/E; below elbow, A/K; above knee, B/K; below knee

Total surface : True Total
Case bg:l.& fluid ﬁ?gutatnon !)u_rn extent. & ;l:; til:lytes & serum
requirement injected fluid
1 1) 20% AJE, Rt 1) 11.5% Na: 141 mEq/L K: 4.7 mEq/L
2) 4,200ml 2) 2,000ml Cl: 101 mEg/L Pr.: 6.3 mg%
Al: 3.6 mg%
2 1) 20% B/E, both 1) 12% Na: 141 K: 4.7 Cl: 101
2) 4,920ml 2) 2,500ml Pr: 6.3 Al: 3.6
3 1) 20% B/E, Rt 1) 15% Na: 136 K: 4.5 Cl: 105
2) 4,440ml 2) 2,500ml Pr: 6.0 Al: 3.2
4 1) 21% A/E, both 1) 8% Na: 129 K: 4.7 Cl: 94
2) 4,730ml 2) 3,500ml Pr: 6.4 Al: 3.9
5 1) 22% A/E, both 1) 8% Na: 135 K: 5.2 Cl: 103
2) 4,680ml 2) 2,250ml Pr: 6.2 Al: 4.1
6 1) 25% B/E, Rt 1) 19.5% Na: 132 K: 4.2 Cl: 100
2) 4,500ml 2) 3,500ml Pr: 5.6 Al: 3.9
7 1) 20% B/K, both 1) 8% Na: 131 K: 4.3 Cl: 95
2) 2,800ml 2) 2,500ml Pr: 6.2 Al: 3.3
8 1) 28% B/E, both 1) 19% Na: 137 K: 4.6 Cl: 100
2) 5,248ml 2) 3,000ml Pr: 6.2 Al: 4.1
9 1) 10% Elbow disarti- 1) 4.5% Na: 133 K: 43 Cl: 99
2) 2,625ml culation, Rt 2) 1,500ml Pr: 5.6 Al: 3.2
10 1) 21.5% B/E, both 1) 13.5% Na: 127 K:5.2 Cl: 98
2) 5,250M1 2) 2,000ml Pr: 6.5 Al: 34
11 1) 22% B/E, both 1) 13.5% Na: 138 K: 4.6 Cl: 106
2) 4,068ml 2) 2,000ml Pr: 6.3 Al: 4.0
12 1) 30% B/E, Rt 1) 24% Na: 129 K: 3.1 Cl: 84
2) 5,720ml 2) 4,750ml Pr: 4.5 Al: 3.2
13 1) 28% B/E, both 1) 6% Na: 135 K: 4.6 Cl: 103
2) 5,080ml 2) 3,500ml Pr: 6.9 Al: 3.2
14 1) 25% B/E, both 1) 3% Na: 135 K: 4.0 Cl: 97
2) 4,900ml gﬁg}fg) 2)' 2,000ml Pr: 5.9 Al: 3.0
15 1) 20% B/E, both 1) 6% Na: 135 K: 4.0 Cl: 98
2) 4,400ml 2) 2,000ml! Pr: 6.4 Al: 3.6
16 1) 31.5% B/E, both 1) 16.5% Na: 128 K: 5.1 Cl: 96
2) 5,655ml 2) 2,500ml Pr: 55 Al: 4.0
17 1) 20% A/E, Lt 1) 12.5% Na: 128 K: 4.7 Cl: 105
2) 4,400ml 2) 3,250m!} Pr: 5.7 Al: 10.5
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Fig. 2. Schematic illustration of the different
degrees of electrical burn a: central zone of complete
necrosis b: surrounding gray-white region of necrosis ¢
peripheral areola of partial coagulation necrosis

g

Fig. 3. 24 years old male patient was burned by 22, 000 volts.
(A) complete necrosis and charred burn below the elbow joint (left), (B) Necrosis of vessel, nerve and deep
musculature was revealed after early decompressive fasciotomy. (C) Vascular supply above the wrist joint was im-
proved after early decompressive fasciotomy (right).
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