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users. Twelve years later in their study Kay and
Newman (197%) found that the number of trans-
tibial amputces presenting for prosthetic fitting
had incrcascd to 53.9% in the USA. Many
studics have reported high percentages of
amputation due to disease. Warren and Kihn
(1968), in a 1964 study of Veterans
Administration Hospitals, reported that 76% of
the amputations were for vascular insufficiency.
Vascular disease and infection were the reasons
for amputatior. in 98% of the 172 cases between
1964 and 1968 reported by Burgess (1969). Of
194 cases 85% were found to be due 1o vascular
disease in a study by Kerstein (1974}, and 95%
of 292 trans-ribial amputations reported by
Murray (1963). Hansson (1964) reported 85%
lower limb amputations for peripheral vascular
discase in 586 amputees in Sweden from 1947 to
1963. Pohjolainen and Alaranta (1988)
reported that during the 1984-85 period, there
were 880 amputations of lower limbs performed
on 705 patients in Southern Finland. Patients in
this study requiring amputation were
arteriosclerotic in 43.1% of cases and diabetic
in 40.7%. The most common site of unilateral
amputation wzs trans-humeral (42% ) followed
by trans-tibial (27.7%) and toe amputation
(22.2%). In Denmark, Ebskov (1983) also
reported that the combined share of
arterjosclerotic  and  diabetic  gangrene
consistently accounted for more than 85% of all
lower limb amputations and the changes within
each aetiology, including trauma, were not
statistically significant. Jones (1977 and 1990}
stated that in Australia most amputees who had
lost their lower limbs had amputation due to
peripheral vascular disease. In another study by
Katrak and Baggott (1980). it was shown that
trans-tibial amputation wus more common than
trans-humeral amputation in Australia. Jones
(1989} also found that trans-tibial prostheses
made up to 58.7% of all prostheses prescribed
under the free limb schemes in Australia (1981-
1985). Children were predominani users of
Syme’s and trans-radial prostheses. A five-vear
review of referrals to 23 disablement services
centres for prosthetic treatment in England,
Wales ant Northern Ireland (1981-1985}) by
Ham et af. (1989) showed a decrease in the
number of bot1 upper and lower limb referrals
and a 4% increase in arteriosclerosis as the
primary cause ol amputation.

Pohjolainen and Alaranta (1988) reported

that trauma was the most common cause of
upper limb amputation in Southern Finland
hetween 1984-83. Trauma was also thc main
cause for upper limb amputation which
represented 3% of all major amputations in
Denmark betrween 1978 and 1983 as reported
by Andersen-Ranberg and Ebskov (1988).

Other studies published from India, Hong
Kong and Burma showed a different pattern.
Chan et al. (1984) presented results of a 24 year
retrospective study of 1,821 amputees treated
by the prosthetic and orthotic unit of the
Kowloon Rehabilitation Centre in Hong Kong
and demonstrated a rising trend of amputee
populations with a 1.88:1 ratio of lower limb to
upper limb amputees. The mean age was 39
years. The commonest cause of upper limb
amputation was trauma. and of lower limb
amputation was disease, A study in Burma by
Hla Pe (1988} found that trauma was the
leading cause of upper and lower limb
amputations (87% and 47% respectively)
though disease was a closc second in lower limb
amputations. The studies in Asia had great
similarities to each other. as trauma and discasc
incidence occur in similar patterns, whereas the
patterns are dilferent in America, Denmark.,
Finland and Australia.

The disability following limb amputation is
permanent and can also be enormous: in many
cases amputation makes the paticnt heavily
dependent on other people. The ampuice
requires considerable in-patient and out-patient
care and frequently makes demands upon the
social services and wellare workers. Every
attempt must be made to return the individual
to as near normal functional status as possible
and to his original environment. However, the
scrvices which plan and organize the provision
of prostheses and rchabilitation for amputees
would benefit from information concerning the
extent of the problems. which obviously differ
from one country to another. To the authors’
knowledge, no major study has previously been
carried out in Saudi Arabia on the population
of amputecs and prosthesis users.

The current investigation presents the data
for a fourteen year period from 1977 to 1990 on
ampulees and prostheses prescribed for them
through RMRC  mainly (o identify the
incidence. causes and levels of upper and lower
limb amputations. Howcver, the primary
purpose of this retrospective study is to
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occurred in the 11-40 age group; and there were
no amputees over 60 years old, as cxpected,
due to the fear concerning wound healing and
blood supply problems in this age group.

Knee disarticulation amputees formed only
3.9% of lower limb amputees. Considering the
excellent prostheses available to this group of
amputees, the application of this type of
surgery is surprisingly rarc. Some 35% of the
prescribed lower limb prostheses were fitted 1o
children under 10 years who mainly had
congenital ancmalies that required amputation,

The peak occurrence (41.5%) in the 11-30
age group demonstrates the non-vascular cause
of this ampuation. Jensen and Mandrup-
Poulsen (1983) reported that the statement that
the knee joint should be preserved at any price
seemed to be no Jonger valid, as patients with
knee disarticulation amputations generally did
better than trans-tibial amputees and the
majority of trans-femoral amputees failed to
achieve satisfactory gait. The high success rate
following knee disarticulation has been peinted
out by many studies (Early, 1968; Howard and
Chamberlain, 1969; Chilvers e al., 1971;
Newcombe and Marcuson, 19725 Jensen and
Mandrup-Poulsen, 1983: Houghton et af,
1989). The exnlanation for the high success rate
of knee disarticulation prostheses probably lics
in the undisturbed strength of hip and thigh
muscles, the end-bearing capacity of the stump
and a feeling of stability and security in the
socket, Another explanation might be that the
prostheses can easily be supplied with a knec
lock in case the patient demonstrates instability
or incapacity in walking with a mobile knec
joint. This is in contrast o a trans-tibial
prosthesis, where a  preliminary PTB  or
comparable prosthesis has to be exhanged for a
conventional prosthesis with a knee lock in a
similar situation, Based on these
considerations, it is suggested that the knec
disarticulation level of amputation should be
selected in all possible instances as an
allernative to a trans-femoral amputation, as
the prosthetic fitting is highly superior, Itis also
suggested that the knee disarticulation level
should be considered as an alternative to the
trans-tibial amputation in all old and feeble
patients if the postoperative fitting is likely to
be problematic, as such patients are more likely
to be able to walk on an artificial, although stiff,
limb after knee disarticulation.

Among the upper limb amputees, trauma is
the single commonest cause (88.8%). The
majority of these injurics were related te road
traffic accidents and occupational hazards. It is
thercfore not surprising to find in this study that
the majority of upper limb amputees are
relatively voung, 72% of them having ages
under 30 years. The same reason might explain
the male and right-handed predeminance.

This study has shown upper limb prostheses
to be infrequently used in the Kingdom. This
may relate partially to the infrequency of upper
limb amputation and partially to  the
dissatisfaction experienced with upper limb
prostheses. Sturup er ol (1988) reviewed 43
patients with unilatcral traumatic amputations
as to the use of prostheses and employment
consequences of amputation and found that 17
of 19 trans-radial and 12 of 24 trans-humeral
amputees used their prostheses. Non-users
were characterised by: higher ampurtation level,
non-dominant arm amputation and vounger age
at the time of amputation. They usually did well
on the labour market. It has been shown that
trans-radial  prosthesis  is  commaonest  in
children. Similarly, Jones (1989) found that
trans-radial prostheses were the commonest
upper limb prostheses, with children being the
most frequent users. This is because trans-tibial
limb deficieney is the commonest congenital
upper limb defect in children.

In this study, the distribution of upper limb
amputation over different age groups showed a
characteristic pattern. From the age of one to
ten years, the incidence is highest and can be
attributed mostly 10 house accidents, since
there were few congenitally limb  deficient
children. Thus, 27.4% of trans-tibial amputecs
were under ten vears of age. Partial hand
amputees were the sccond largest group of
upper limb amputees, closely followed by trans-
humeral amputees, The peak occurrence in the
11-40 age groups demonstrates the dominance
of the traumatic cause of trans-humeral
amputation.

When one reviews the developments of
upper limb  prostheses, it becomes  quite
apparent that, apart from externally powered
prostheses, there have been no revolutionary
changes. The hook remains the most
universally uscd terminal device as it has been
for several centuries. The electronic hand does
not provide any more additional function to the
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