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The Statistical Analysis for 285 Amputee in the Patients
with Electrical Burn

Sun Ho Lee, M.D., Jong Deuk Rha, M.D., Kyung Duck Min, M.D.
and Nam Seog Kim, M.D.

Department of the Orthopaedic Surgery, Hanil Hospital

Electrical burn is thought to be similar to crushing injury in that it usually involves
skin, muscle and neurovascular structure simultaneously.

Especially in extremity, there are many occasions that amputations are inevitable.

Since the demarcation between viable and non-viable tissue tends to be obscure, electri-
cal burn greatly differs from other types of injury in detailed methods of treatment, such
as the level, the timing and the technique of amputation. During the past 10 years from
January, 1978 to December, 1987, authors experienced 285 amputations in 181 cases of elec-
trical burn at Orthopedic Department of Hanil Hospital. The clinical data of our experience
were reviewed and analysed.

The results were as follows ;

1. Amputation rate in electrical burn was 224%.

2. Out of total 285 amputations, the number of upper extremity was 187 (65.6%) and it
was 1.9 times more than that of lower extremity. Right forearm was 1.8 times more than
left forearm.

3. Multiple limbs amputation were performed in 83 cases (45.9%).

4. Among 285 stumps, more than one operation were done in 74 stumps because of infec-
tion (50%), necrosis of stump end (35.1%), bony overgrowth at stump end (8.1%) and
neuroma(6.8%).
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Table 1. Age distribution

Table 3. Voltage distribution

Age (Years) No % Voltage No %
Below 15 4 25 220 9 5
16~20 12 6.6 440 3 1.7
21~25 36 19.8 1500 2 1.5
26~30 56 30.6 2000 2 1.5
31~35 45 24.8 3300 1 0.5
36~40 12 6.6 6600 8 44
41~45 9 5 11400 7 39
46~50 3 1.6 22900 140 77.3
Above 51 4 2.5 66000 9 5
Total 181 100 Total 181 100

Table 2. Monthly distribution

Table 4. Amputation Level distribution

Month No % Amputation Level No %
Jan. 9 : 5 A/E 57 20
Feb. 9 5 B/E 93 32.6
Mar. 15 8.3 Hand, Fnger 37 13
Apr. 12 6.6 A/K 13 46
May. 15 8.2 B/K ' 54 18.9
June 31 17.1 Foot, Toe 21 10.9
July 21 11.6 Total 21 100
Aug. 18 10 * A/E: Above Elbow.

Sept. 15 8.3 * B/E : Below Elbow.
Oct. 9 15 : A/K‘: Above Knee.
Nov. 12 6.6 B/K : Below Knee.
Dec. 15 g 8.3

Total 181 100 3 2, % ol
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Table 5. Right Vs Left

Amputation Level Right - Left Total
A/E 42 (14.7) 15C 5.3)
B/E 54 (18.9) 39(13.7)
Hand, Finger 25 ( 8.8) 12( 4.2) 187(65.6%)
A/K 7 ( 25) 6( 2.1)
B/K 33 (11.6) 21( 7.3)
Foot, Toe 22 (7.7 9( 3.2) 98(34.4%)
Total 183 (64.2) 102(35.8) 98(34.4%)
Table 6. Multiple Amputation Table 6-3. Four Limb Amputation
Table 6-1. Two Limb Amputation Amputation No %
Amputation No % Both B/E-Both B/K 4 50
3 5.1 Both Hand-Both Finger 1 125
A/E-B/E 6 102 Foot, Toe '
Both B/E 6 135 Both HandOA/K-B/K Finger 1 125
B/E-Hand, Finger 2 34 Both B/E-A/K-B/K 2 25
A/K-B/K 2 3.4 “Total 8 100
Both B/K 3 5.1
B/K-Foot, Toe 2 34 4 gl Aot s $4F a4 A
Both Foot, Toe 7 118 & 3%o4 4FA(HF 2437 M B
A/E-A/K 3 5.1 o, A ke 134 27 ool A3
A/E-B/K 3 5.1 Aol wokek(Table 8). A4 ALF o)A
B/E-B/K 3 2 2¢AAE Az 64 A 603lo] £ =
B/E-Foot, Toe 2 34 Qa, s 2190004 359 Apelol Ad sial
Hand-B/K 2 34 ouy, FHalzA o REAE, HFALE S| oA
Finger-Foot, Toe 2 34 A 2gle] Aofgolo 2] =HL3gich
A/E-Foot, Toe 1 1.7 N o A
Total 59 100 6. X Fwe| HR(He, FE3HF)

Table 6-2. Three Limb Amputation

Amputation No %

Both B/E-B/K 7 43.7
Both A/E-B/K 1 6.3
Both A/E-Foot Toe 2 125
Both A/K-A/E 1 6.3
Both A/K-A/E 2 125
Both Foot, Toe-A/E 2 12.5
A/K-Foot Toe-Hand Finger 1 6.3

Total 16 100
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Table 7. Primary Closure Amputation Vs Primary open Amputation and delayed Closure

Amputation Level

Primary Closure amputation

Primary Open Amp delayed closure

A/E 11(17.2) 40(18.1)
B/E 18(28.1) 81(36.7)
Hand, Finger 3( 4.7 34(15.4)
A/K 5( 7.8) 6( 2.7)
B/K 19(29.7) 37(16.7)
Foot, Toe 8(12.5) 23(10.4)
Total 64(100) 221(100)

Table 8. Ampution period

Amputation Period Primary Primary

(Weeks) closure open
Below 1 18( 8.1)
1~2 2( 3.D 121(54.8)
2~3 10(15.6) 45(20.4)
3~4 37(57.8) 37(16.7)
4~5 11(17.2)

Above 5 4 6.3)
Total 64 221(100%)

Table 9. Period of delayed Closure

Period (Days) No %

1 Day~6 3 54
7~13 11 5.0
14~20 30 136
21~27 101 45.7
28~34 39 17.6
35~60 37 16.7
Total 221 100

Table 10. Revision Case

Amputation  Lrymery  Primary

A/E 1(10%) 3( 4.7%)
B/E 6(60%) 31(48.4%)
Hand, Finge 3C 4.7%)
A/K 1(10%) 3( 4.7%)
B/K 2(20%) 18(28.1%)
Foot, Toe 6( 94%)
Total 10Q100%) 64(100%)

713l QlojA] AR Hle) elz e FHlEAE
Al He A AFA A=z Agow o

Table 11. Cause of Revision

Infection 5(50) 32(50)
Neurona 1(60) 4(6.25)
Overgrowth 2(20) 4(6.25)
Necrosis 2(20) 24(37.5)
Total 10(100%) 64(100%)

Table 12. Operation Number

No(Times) Primary closure Primary open

1 3 48

2 3

3 1 9

4 1 3

5 2

6 1

8 1

9 1 1
Total 10 64
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Fig. 1. 25 years old male patient was bur-
ned by 22,000 volts. On 3 days after injury,
in contact point to electrical source(Input),
complete necrosis and charred burn below
the elbow joint and illustrated tetanic flex-
ion contracture at wrist but at above elbow
joint, grossly normal like appeared.

Fig. 2. Identical patient above Fig. 1. In
sites of exit on both feet(Out put), complete
necrosis and charred burn, also.

gloi}, 438 5% 1000 ohm7}bA| & yho}
Acka e, o2l @ A AAMNZAE o Bo|
o) Ak e, Ohm's lowol] 2319, cur-
rent=Voltage/Resistance . JElE 4 glom
Age dre YAx, §% 9 ftd FA
o Ze AAE zdch

A7) Sge F43 2ol T F77 A7
Edl Aol AEFES F 3 F(inpu A= A
Fo S 32z 9 2859 e st Fig.
)88 W& £z g AMNE TE F'® ground
pointo] 4] thA] collection®Elo] . H-$9 s
£ 3l A)7|H A YA 2 R out put)(Fig. 2)°.
Ar|zze $E&482 P Aol Ba, AY
of FZo] Ewl o] X9 A9} kA H-9 o
A A FFol zlE] THFoE QAY &5
Aol d A 7} glo] B %o AR/t &
2A sz, A5 £7199 €45 97 il
7LD, up), McKeever'? 59 A 7|EAS A28
Adgzle] wmele chaA $£5 Autdce

4

Fig. 8. Identical patient above Fig. 1. On
two weeks after injury, the region to have
been appeared normal like glossly, was ne-
crosed with times.
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