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Abstract

Epidemiological research on amputecs is
being continued extensively world wide, but
there are different epidemiologic reports from
country to country. This study undertakes an
cpidemiologic report of the medical records of
amputecs in Korea which has developed very
rapidly, when compared with other countries.
This study included 4238 amputees who either
had an arnputation and/or reccived prosthetic
training at Yonsei University College of
Medicine, Severance Hospital from January
1970 to June 1994. The most common cause of
amputation was trauma {66.7%), and the second
most common cause was peripheral vascular
disease. While amputations due to infection or
trauma were the most common in the 1950’s,
amputations due to peripheral vascular disease
have gradually increased until they now make
up 23.5% of all amputations in the 199@'s.
Lower limb amputation, more comimon than
upper limb amputation, accountcd for 68.7% of
all amputations. Multiple amputation accounted
for 9.3% of all amputations, and the occurrence
rate ol multiple amputation was telatively
higher in cases of burn injuries, train accidents,
frostbite, and Buerger’s disease than in cases
brought about by other causes. The various
amputation causes change according to the
circumstances of the times, as can be seen in
this study.

Introduction

Amputation is one of the most ancient of all
surgical treatments, and the history of
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amputations is as old as that of the human race.
Early in the 16th century Ambroise Paré was
the first to use ligatures to control bleeding after
amputation and also designed relatively
sophisticated  prostheses, Later, with the
development of tourniquet’s aseptic surgical
procedures and  anaesthesia, amputation
technique was developed radically by people
such as Lisfranc and Syme as Tooms (1992) has
described.

The increase in amputees today is due to the
improvement of transportation methods, as the
development of mechanical civilisation, the
prolongation of life, etc. Epidemiological
research on amputees is being continued
extensively in many countries all over the
world. After studying the cause of amputation
of young men from Illinois in the USA,
Lambert and Sciora (1959) found that trauma
was the most common cause, accounting for
52% of all amputations, Warren and Kihn
(1968) have reported that 76% of 1964

amputees who received treatment at  the
Veterans  Administration  Hospital — were
ampulation  cases caused by  vascular

insufficiency. Later, Hansson (1964) reported
that as a result of studying 586 amputees who
received amputation surgery in Sweden from
1947 to 1963, 85% of lower limb amputations
were because of peripheral vascular disease,
and that the rate of amputations due to
peripheral vascular disease yearly. Pohjolainen
and Alaranta (1988) reported that of the 750
lower limb amputees studied, 43% werc
because of Diabetes Mellitus, Still ater, Stewart
and Jain (1993) reported that thc majority of

amputations in Scotland were caused by
peripheral  vascular  disease,  especially
arteriosclerosis.

Putting these reports together, it is possible to
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Age (years) | Male Female Total M/F Ratio*
0- 9 411 ( 8.1) 243 (18.1) 654 (15.4) 1.7
10-19 662 (19.8) 165 (23.3) 827 (19.4) | 4.0
20-29 944 (28.4) 146 (21.2) 1090 (25.6) 6.5

|

30 -39 722(21.9) B3 (12.5) 805 (18.9) 8.7

‘ 40 — 49 373(11.3) 70 (10.8) 443 (10.4) 53
50-59 209 ( 6.3) 46 ( 7.1) 255( 6.0) 4.5
60 - 139( 4.2) | 45( 7.0) 184 ( 4.3) 31
Total % 3460 (81.3) 798 (19.7) 4258 (100.0) 43

Values are given as number (%)
*M/F ratio of men to women
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Amputation

age (years) Trauma PVD Infection Malignancy Congenital Total
0-9 343 (52.4) 5(08) 21¢32) 14( 2.2) 271 (41.4) 654 (100.0)
10-19 643 (77.8) 23( 2.8) 63( 7.6) 72( 8.7) 26 ( 3.1) 827 (100.0)

20-29 859 (78.7) 78( 7.2) 91 ( 8.3) 40( 3.7) 22( 2.1) 1090 (100.0)

30-39 571 (70.9) 134 (16.6) 53( 6.6) 44( 5.5) 304 805 (100.0)

40 - 49 253.(57.1) 98 (22.1) 47 (10.6) 43( 9.7 2(0.5) 443 (100.0)

50-59 117 (45.9) 72 (28.2) 29(11.4) 36 (14.1) 1(0.4) 255 (100.0)

60 - 56 (30.4) 94 (51.5) 13¢ 7.1) 20 (10.9) 1( 06) 184 (100.0)

Total 2842 (66.7) 504 (11.9) 317( 74) 269 ( 6.3) 326 (7.7 4258 (100.0)

Values are given as number (%)
PVD: peripheral vascular disease.
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Amputation

age (years) Trauma PVD Infection Malignancy Congenital Total
Shoulder 22(07) 0( 0.0) 1( 0.3) 15(5.6) 0( 0.0) 38( 0.8)
TH 343 (11.1) 3(05) 5(15) 8( 3.0) 0( 0.0) 359( 7.7)
TR 439 (14.2) 12( 1.9) 13( 3.8) 3¢ LD 11( 3.2) 478 (10.2)
Hand 341(11.0) 24( 3.9) 8(23) 12( 4.4) 199 (58.7) 584 (12.5)
Hip 45( 1.5) 3(0.35) 8(23) 61 (22.6) 1(03) 118 ( 2.5)
TF 823 (26.6) | 151(24.3) 150 (43.8) 137 (50.7) 9( 27 1270 (27.3)
T 1023 (33.1) | 357 (57.5) 151 (44.2) 24( 89 15( 4.4) 1570 (33.7)
Foot 57( 1.8) 71(11.4) 6( 1.8) 10( 3.7) 104 (30.7) 248 ( 5.3)
Total 3093 (100.0) | 621 (100.0) 342 (100.0) 270 (100.0) 339 (100.0) 4665 (100.0)

Values are given as number (%)
PVD: peripheral vascular disease; TH: trans-humeral and elbow disarticulation; TR: trans-radial and wrist disarticulation;
Hand: hand and finger; TF: trans-femoral and knee disarticulation; TT: trans-tibial and Syme; Foot: foot and toec.

Trauma PVD Infection Malignancy Congenital Total
ULA 1145 (37.0) 39( 6.3) 27(17.9) 38 (14.1) 210(61.9) 1459 (31.3)
LLA 1948 (63.0) | 582(93.7) 315 (92.1) 232 (85.9) 129 (38.1) 3206 (68.7)
Total 3093 (100.0) | 621 (100.0) 342 (100.0) 270 (100.0) 339 (100.0) 4665 (100.0)

Values are given as number (%)
PVD: peripheral vascular disease; ULA: upper limb amputation; LLA: lower limb amputation




r Cause No. of MAJAA | Rate (%)
Trauma 287/2842 10.1
| Bum | 37 149 248
Train accidents ‘ 112/ 447 51|
| Others 138/2246 6.1
‘ PVD 94/ 504 l 18.7
Frostbite | 32 67 478
Buerger’s disease 52/ 252 ‘ 20.6
Other 10/ 185 | 54
Infection 6/ 317 ‘ 1.9
Malignancy ‘ 3/ 269 1.1
‘ Congenital 6/ 326 1.8 ,
[ Total | 396/4258

L I

Values are given as number (%)
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No. of MA/AA: number of multiple amputation per all

amputation; PVD: peripheral vascular disease
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cases due to disease decreased thanks to the
improvement of treatment methods of internal
diseases while the rate of amputations due to
trauma increased cormelatively.

Looking at the cause of amputation according
to age, Kerstein er al. (1974) reported that
peripheral vascular disease occurred mainly in
the senior age group and that it especially
occurred frequently in the fifties age group.
These reports arc consistent with this study, and
show that cases where amputation was
performed because of accidents occur relatively
more often in the younger age groups while
cases due to peripheral disease are more
frequent than cases due o accidents in the
sixtics and older age group and that the
occurrence rate of these peripheral vascular
disease related cases increases with age. Cases
of amputation duc to malignancy were most
common in the tecn age group compared to the
other age groups. This seems to be because of
the speciality of osteogenic sarcoma which is a
malignancy that occurs mainly in the teens and
twenties age groups as Tebbi ef al. (1985) have
reported.

Lower limb amputation accounts {or 68.7%,
which is a larger percentage than that of upper
limb amputations. This is a similar result to the
report of Tooms (1972) saying that upper limb
amputations make up about 15-20% of all
amputations, and the report of Al-Turaiki and
Al-Falahi (1993) saying that lower limb
amputations account for about 65%

Locking at the various sites of amputation
according to the cause, cases due to accidents or
peripheral vascular discase were more common
in lower limbs than in upper limbs, and among
those lower limbs amputations the most
frequent site of amputations was trans-tibial
amputation including Syme amputation. In
amputation cases due to malignancy, however,
trans-femoral  amputation occumrcd  most
frequently. This is because the distal portion of
limbs are generally more likely to be injured,
and surgeons tend to amputate as distally as
possible to enhance functional activity.

As for the frequency of multiple amputations,
Hansson (1964} reported 16.9%, Stewart and
Jain (1993} 18%, Al-Turaiki and Al-Farahi
(1993) approximatcly 5%, and Kerstein et al,
(1974) 3.4%. The rate of multiple amputation in
this study is 9.3%, which is similar to other
reports. In cases where the cause of amputation

was electric burns, train accidents, frostbite, or
Buerger’s disease, the occurrence rate of
mulitiple amputation was relatively high. This is
because in cases of electric burns, there is an
entrance and exit area as in gunshot wounds as
Baxter (1970) has reported. In train accident
cases, the reason seems to be that train
accidents tend to be more severe than other
traffic accidents. As Buerger’s disease is not a
localised disease involving only one limb, the
recurrence rate is high as Ohta and Schionoya
(1988} have rcported. Therefore, it scemns that in
these cases there would be a higher multiple
amputation relative risk compared with other
causes. La Borde and Meier (1978) reported
that the multiple amputation rate of electrical
burn injury patients is 50%, and Kegel ef al.
(1978) have reported that most multiple
amputations were caused by peripheral vascular
disease.

Conclusion

Putting the results of this study together, we
arrived at statistics similar to those of other
Asian countries. Unlike developed countries,
trauma was the leading cause at present.
However, the amputation cause according to the
circumstances of  the  times  changed
dramatically as can be seen in this study as the
amputation cases due to peripheral vascular
discase have increased gradually and the cases
due to trauma have decreased gradually.

It is hoped that this study on amputees in
Korea will help in the efforts to provide morc
comprehensive rehabilitation  wreatment by
predicting the course of future amputation
patterns and being used as basic data in setting
up plans in the developing countries.
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