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Editorial

Two Executive Board meetings were held at the time of the World Congress in Copenhagen. The first
was the final meeting of the retiring Executive Board and the second was the inaugural meeting of the
new Board.

The following paragraphs attempt to summarize the major discussions and conclusions of these
meetings. They are based on the approved Minute of the first meeting and the unconfirmed Minute of
the second meeting.

Standing Committee and Task Officer Reports

The Chairman of the Finance Committee reported that the Society was in a sound financial position
and presented the Budget for 1987. It was indicated that the Board of SAHVA (Society and Home for
Disabled, Denmark) had indicated its intention to continue its financial support over the next three
years at the rate of 75,000 DKK per annum and that the War Amputations of Canada had decided to
continue with a yearly grant of $5,000 (Canadian). It was agreed that the International membership fee
should remain at 400 DKXK in 1987 and that the subscription rate of the Journal should be increased to
$52.50 (US). The Honorary Treasurer was asked to re-examine the level of the Society’s contingency
fund which at present is 750,000 DKK. A small sub-group of the Board was appointed to examine the
possibility of acquiring information processing equipment with regard to accounts, the creation of a
professional register, labels etc.

The President reported on the formation of a Chinese National Member Society. Although
approaches had been made to other countries regarding the establishment of National Member
Societies, no positive results had been achieved over the past triennium. It would appear that strong
motivation has to exist within a country in order to succeed in the establishment of a National Member
Society. Membership of the Society now stands at 1,850 with, additionally, 400 subscribers to
‘Prosthetics and Orthotics International’.

The Society had been involved in a number of activities related to education over the past
Triennium which resulted in three meetings held in Moshi, Tanzania; Toronto, Canada and Jonkoping,
Sweden. The Report of the Moshi meeting has been published and the Toronto and Jonkoping reports
are being prepared for publication. As an outcome of the Jonkoping meeting, it is proposed to hold an
ISPO Workshop to consider the requirements for the upgrading of technicians previously trained on
short course programmes and at present working in the developing world. A small planning committee
has been formed and a firm proposal will be put to the next Board meeting.

The Design and Layout Manual for Workshops in Developing Countries was completed and was in
the process of being printed.

The Prosthetics Manual on the Direct Socket Lamination Technique had now been published by
GATE (German Appropriate Technology Exchange).

It was agreed that the Editorial Committee should be re-named the Publications Committee. The
committee examined the possibilities of producing a volume of selected articles from ‘Prosthetics and
Orthotics International’ and a proposal will be put to the next Board meeting. The committee were also
examining the possibility of producing an International Newsletter and would prepare a firm proposal
with regard to editors, costs, printing, distribution etc. which it would bring to the next Executive Board
meeting.

Sidney Fishman reported on the results of a survey of 90 prosthetists who had attended
instructional courses on the ISNY Flexible Socket in New York University. This survey indicated a very
favourable response from patients toward this type of fitting. He went on to indicate that promising
results were now being achieved at below-knee level. The Executive Board would consider sponsoring
courses at below-knee level following the receipt of a formal proposal.
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International Organizations

The Executive Board continues to have reciprocal representation with the Board of Directors of
INTERBOR and close collaboration was being established between the two Societies. INTERBOR
was holding a Congress in June 1987 in Barcelona and the Board agreed to accept an invitation to ISPO
to collaborate in this event. Collaboration with INTERBOR at ISPO’s Japanese Congress was
discussed and it was agreed that their President should represent INTERBOR on the International
Congress Committee and that INTERBOR should be invited to nominate four of their members to
participate on the International Scientific Committee. Further collaboration was being examined.

It was agreed that the President and Honorary Secretary should communicate with the
International Committee of the Red Cross and the World Health Organization with regard future
collaboration with these organisations.

The Executive Board is examining the possibility of ISPO participation in the Rehabilitation
International Congress to be held in Japan in 1988 and have offered to run a session on “Changes in
Prosthetics and Orthotics with regard New Technology”. Seishi Sawamura was pursuing these plans
with the organizers of the RI Congress on behalf of the Executive Board and would report
developments to the next Executive Board meeting. It was agreed that the President and the Honorary
Secretary would attend the RI Assembly, to be held in London in October 1986.

Approaches had been made by the Internationaler Verband der Orthopadie-Schuhtechniker
(IVO) with regard establishing closer contacts between the two societies. It was agreed that this matter
should be pursued.

The Executive Board discussed the proposal from the International Labour Office (ILO) to hold,
in the near future, a Pan African Workshop for experts and policy makers in prosthetics and technical
aids. Tt was agreed that the Society should respond in a positive manner indicating its willingness to
collaborate in the development of a programme for the workshop by helping to identify experts who
could make it a successful event.

The Executive Board had received a plan for prosthetics and orthotics services in Pakistan to be
carried out under the auspices of a United Nations Development Programme (UNDP) project in
Pakistan. As George Murdoch would be visiting Pakistan on behalf of the Pakistan Orthopaedic
Association in the near future, it was agreed that he should use this opportunity to examine this plan in
some detail and report back to the Executive Board.

The Society continues contact with other international organisations such as World Orthopaedic
Concern (WOC) and the World Rehabilitation Fund (WRF).

World Congresses

The Secretary General of the Copenhagen Congress, J. Steen Jensen, indicated that the Congress
had been well attended and that the commercial and scientific exhibition was well supported. A full
report would be made at the next Executive Board meeting. The President thanked the Danish
organizing committee on behalf of the Society and the Executive Board for the hard work members had
put into the arrangements for the Congress.

Seishi Sawamura indicated that arrangements were well underway for the 1989 Congress which
would be held in Kobe, Japan. The programme committee will start planning the detailed scientific
programme by asking National Member Societies for nominations to the International Scientific
Committee and also approaching the National Member Societies for comments on the proposed
themes, and suggestions for speakers and instructional courses. In order to save money, it was agreed
that the International Congress Committee would meet prior to Executive Board meetings. These
would be attended by Seishi Sawamura who would be the link between the Japanese group and the
Committee.

No formal invitations for the 1992 Congress had yet been received although some National
Member Societies had expressed interest. Those National Member Societies wishing to host the 1992
Congress should be asked to submit formal offers by the end of March 1987.

Future Activities
a) An ISPO Symposium on Traumatic Amputation will be held in Herzilya, Israel from September
6-10 1987.
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b) A joint meeting of the ISPO National Member Societies from the Netherlands, Belgium and the
Federal Republic of Germany will be held in the University of Gronningen, Netherlands from
28th—30th October 1987. There shali be simultaneous translation into Dutch, English and German.
Members from other National Member Societies will be welcomed.

¢) A Symposium on the Limb Deficient Child will be held in Heidelberg, Federal Republic of
Germany in October 1988.

d) The possibility is being investigated of holding a second workshop on the Deformed Foot in
Sweden in 1988.

e) The possibility of the Society collaborating in a conference in the USSR in May 1988 is also being
investigated.

Fellowships
The following members have been elected as Fellows of the Society:
William A. Doig (Australia)
Andrew E. Harding (Australia)
Hans Christian Thyregod (Denmark)
Oistein Johansen (Norway)
Penelope J. Anthony (Norway)

Developing Countries

The Honorary Secretary reported on the visit to the school in Lome, Togo following a request for
an inspection by ISPO with regard their training of orthopaedic technologists. The Executive Board
agreed that the Centre National D’Appareillage Orthopedique, Lome, Togo should be given the
Society’s recognition for a period of three years, for the training and education of Orthopaedic
Technologists as defined within the Society’s Education Policy. The Honorary Secretary also reported
on a letter from Jordan with a similar request. The Board agreed that this school should be inspected at a
suitable date and the possibility of the inspection team offering a seminar or course in the area at the
same time should be investigated. A small committee was established which would examine the matter
of reduced membership fees for professionals in developing countries. It should report to the next
Executive Board meeting.

The Brian Blatchford Prize

The President informed the Board that the Blatchford family has indicated its intention of
endowing a sum of £10,000 to ISPO to establish a Trust Fund for a “Brian Blatchford Prize’” which
would be awarded for the most important innovation in prosthetics and orthotics in the previous three
years. Final arrangements have yet to be made with the family. The conditions for the Prize will be
published as far in advance as possible of the Japan Congress.

Norman A. Jacobs
Honorary Secretary
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Hexcelite™™® versus plaster of Paris:
a controlled trial of the below-knee
walking cast

U. JORGENSEN and P. NORDKILD

Department of Orthopaedic Surgery, Gentofte Hospital, University of Copenhagen.

Abstract

Hexcelite® and plaster of Paris below-knee
walking casts were compared in a controlled
clinical trial, involving 82 patients.

Fewer bandage complications, problems and
better comfort was found with Hexcelite
compared to plaster of Paris (P<0.05). If all costs
relating to  materials, transportation,
complications and extra visits due to these, were
taken into account, plaster of Paris was found
more expensive than Hexcelite®™. Based on the
above an increased use of Hexcelite®™ is
recommended.

Introduction

Over the years various types of plaster of Paris
have been developed (Nielsen et al, 1973), as
well as alternative bandage materials such as
polyurethane and Hexcelite®™ (a thermo-plastic
polyester). Of these, Hexcelite™® has found
favour in Danish orthopaedic departments but
only as an alternative to plaster of Paris in those
special cases where a lighter bandage is
indicated, (Nielsen, and Lauritzen, 1981;
Rosetzsky, 1982). The argument for not using
Hexcelite®™® is mainly based on the work of
Nielsen and Lauritzen (1981) who reported that
Hexcelite™® bandages were more expensive and
more difficult to apply than plaster of Paris. The
authors’ experience however, is that there are
more bandage complications and problems
using plaster of Paris than with Hexcelite®™®. As
patients treated by using Hexcelite® seemed to
be more satisfied, the authors’ have questioned,
whether it really is more profitable, in the long
run, to avoid using Hexcelite™®.

A randomized trial was designed, with the aim
of comparing Hexcelite®™® and plaster of Paris
(Cellona), when used for the most frequently

All corresf)ondence to be addressed to Uffe
Jorgensen,  Lgvsangervej 54,4000  Roskilde,
Denmark.
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applied bandage in the out-patient clinic, the
below-knee walking cast. This weight-bearing
cast demands the optimum of material and
comfort.

Patients and methods

During the period 1Ist January to 31st
December 1983, 82 patients in the out-patient
clinic took part consecutively in the
investigation, having given their informed
consent. Excluded from the investigation were
patients who were specifically prescribed
Hexcelite®), patients with limited mobility and
patients with acute injuries of less than 24
hours—due to post-traumatic oedema. All
bandages were applied by random sample by the
same technician, who had wide previous
experience with plaster of Paris and
Hexcelite®. All bandages were applied
according to the manufacturer’s instructions.

The number of bandages and application time
was recorded, and the patient was given a form,
so that technical changes or improvements could
be recorded at any subsequent consultation due
to complications, as could the appointed
removal of the bandage at the clinic. After
removal of the bandage, the patients were given
a final examination for bandage problems or
sequelae, and were interviewed about comfort
and activity level.

Eleven out of the 82 patients were excluded,
three because of incomplete information, and
eight who were lost at follow up. Thus the final
material consisted of 71 patients (87 per
cent)—34 with plaster of Paris (10Q/24J") and
37 with Hexcelite™® (109/27F"), mean age 34.8
years, range: 15-70 years.

The 34 plaster of Paris and 37 Hexcelite®
patients were comparable as far as sex, age,
activity level, bandage wearing time (3.9 weeks
for plaster of Paris and 4.0 weeks for
Hexcelite®) and reasons for treatment were
concerned. (malleolar fracture, ligamental
rupture and rupture of the Achilles tendon).
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The results have been prepared statistically
with chi-square test and Fischer’s exact test.

Results
The mean application time was 20 minutes for
plaster of Paris, 21 minutes for Hexcelite™,

Bandage complications

As seen in Table 1, 46 per cent (16) of the
plaster of Paris patients and 19 per cent (7) of the
Hexcelite®™® patients (P<0.05) had bandage
complications, which were mainly broken
plaster of Paris at malleolar level and loose foot
plates (seen in both groups). With plaster of
Paris, re-application of a complete new below-

Table 1. Bandage complications
Hexcelite™ versus plaster of Paris.

knee walking cast was often necessary, while
most of the Hexcelite cases could be repaired by
heating and remodelling.

No patients had thrombo-embolic
complications or prolonged bandage time.
Complications due to the bandage were seen in
20 per cent (14/71) (Table 2). These were
significantly more frequent with plaster of Paris
(P<0.05).

Bandage comfort with Hexcelite™® was found
to be significantly better (P<0.01) than with
plaster of Paris (Table 3).

Bandage economy
The associated expenses can be divided into
the following items:
1) Material costs.
2) Application time.

No i
Type (T) Complications Complications  Total 3) Transportation costs.
(% of T) (% of T) (%) 4) Costs of extra consultations due to
Plaster of Paris o B b Tl?cr Ob:aev?rszllzzmptl:)ctitlwn;aterial cost for
Hexcelite 7 (19 30 (81 37 (100 : .
o (1% (81 oL Hexcelite®™® was found to be 2.6 times that of
Total 23 (32) 48 (68) 71 (100)

plaster of Paris (Table 4). There was no

(p<0.05, Chi square test) difference in the application time. The
Table 2. Bandage problems
Hexcelite™ versus plaster of Paris.
Problems
Swelling Irritation Abrasion  Sensory loss Total (% of Total)
Plaster of Paris (Total=34) 5 3 3 1 12 (35)
Hexcelite (Total=37) 1 0 1 0 2 5)
Total (nT=71) 6 3 4 1 14 (20)
(p<0.05, Fischer’s exact test)
Table 3. Bandage comfort
Hexcelite® versus plaster of Paris.
Type (T) Good Fair Pour Total
(% of T) (% of T) (% of T) (%)
Plaster of Paris 17 (53) 11 (34) 4 (13) 32 (100)
Hexcelite 35 (95) 2 _(5) 0 (0 37 (100)
Total 52 (75) 13 (19) 4 (6) 69 (100)
(p<0.05, Fischer’s exact test)
Table 4. Bandage economy (DKK)
Hexcelite™ versus plaster of Paris
Material Transportation Extra Total
costs costs visits cost
Plaster of Paris 83 132 118 333
Hexcelite™ 218 31 47 296
Ratio (P/H) 1:2.6 1:0.2 1:0.4 1:0.89
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transportation costs varied from area to area, so
the calculations in Table 4 are based on an
average of 241 DKK for stretcher cases, 142
DKK for patients able to sit up in an ambulance
and 126 DKK for transportation by taxi.

For extra visits to the clinic or emergency ward
a previously calculated cost of 250 DKK
(Sonne-Holm and Sgrensen, 1977) has been
used. When all costs are taken into
consideration, Hexcelite™® expenses were
found to be 0.89 times that of plaster of Paris.

Discussion

The results reveal a great number of bandage
complications and problems. The reliability of
these figures is difficult to evaluate, since the
only other reference is Rosetzsky (1982), who
found bandage complications in 36 per cent
(8/22) of his polyurethane forearm casts. In this
trial an attempt has been made to reduce the
application bias to a minimum, as all casts were
applied by the same professional bandage
technician, and the findings seem to confirm the
hypothesis that initiated the study, namely that
there are more complications and problems with
the below-knee walking cast made of plaster of
Paris than with Hexcelite®.

Hexcelite®™® has previously been criticised
(Bachmann, 1977; Nielsen and Lauritzen,
1981), because it was found more difficult to
apply than plaster of Paris, especially due to the
following: 1) It stiffens more quickly than plaster
of Paris (after 1 to 2 minutes), which may cause
problems in accurate anatomical application. 2)
The temperature of the water, 65°C, in which
Hexcelite™® is kept, may cause problems during
application. 3) The intermediate plaster tape in
the Hexcelite®™® rolls delays application. In
practice these criticisms were found to be
justified, but experience with the material
demonstrates that the disadvantages can be
reduced, and the first can be used positively, if
only one is aware of it; fast bandage stiffening
can be employed for quick anatomical
application, without pressure marks. The warm
water problems can be reduced by using smooth
gloves, careful squeezing out of excess water and
covering the part of the patient closest to the
bandage with a towel. The intermediate plastic
tape can be removed by an assistant. In the new
Hexcelite™ it has been removed.

Another reason for Hexcelite being
considered difficult to use, is lack of training and
experience in its application. It appears from
Nielsen and Lauritzen (1981), that only 18
Hexcelite below-knee walking casts had been
applied in a year (and most probably not by the
same person).

The material cost of Hexcelite™® was found to
be 2.6 times the price of plaster of Paris, but
when expenses for transportation and
complications were taken into account, plaster
of Paris was found to be 1.13 times more
expensive than Hexcelite®™®. Furthermore the
use of Hexcelite!® must mean fewer days off
work for the patients.

Conclusion

Based on the above results, the Hexcelite®
below-knee walking cast was found to have
significantly better bandage comfort, with fewer
complications and problems, was less expensive
than plaster of Paris, and thus serves the patient
and society best. For these reasons an increased
use of Hexcelite™®, is recommended together
with research in the area of alternatives to
plaster of Paris.
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Prescription of above-knee and below-knee
prostheses

G. RUBIN, E. FISCHER and M. DIXON

Veteran’s Administration Prosthetics Center, New York

Abstract

New developments in socket design, materials
and fabrication are briefly reviewed. A series of
charts is presented which summarize the below-
knee and above-knee prescription procedures
followed at the Veterans Administration
Prosthetics Center.

Introduction

It is the purpose of the authors to present one
clinic team’s approach to the prescription of
above-knee and below-knee prostheses.

Prosthetic  prescriptions  have  varied
significantly under relatively similar
circumstances from centre to centre, in the
experience of the authors. There are many
different knee components, prosthetic feet and
socket designs available. Modifications of older
concepts are continually being added to the
armamentarium of the clinic team.

Although the prescription procedures
acceptable to the authors appear to have worked
well for them and the amputees they serve, they
may not be as readily acceptable to others.

If the charted outline of prescription and
component selection stimulates discussion and

controversy, its purpose will have been
accomplished.

Since no two amputees will have the same
general physical status, individual stump

characteristics, or vocational or occupational
problems, a rigid approach is not possible. In
some instances, climate, terrain and cultural
differences will also affect the prescription. A
basic concept, however, with an understanding
of such individual restrictions, is presented in
this paper.

It is challenging and of continuing importance
that new techniques are being tested in various
centres throughout the world. Many of these are

All correspondence to be addressed to Dr. G. Rubin,
Orthopedic  Consultant, Special Clinic Team,
Veterans Administration Medical Center, First
Avenue at East 24th Street, New York, NY10010.
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logical and promising and will undoubtedly,
after adequate testing, become firmly
established tools of the prosthetist.

Until, however, they have been widely used
by a sufficient number of prosthetists other than
the developers, and the reports of their
experience become available, a final judgement
must be held in abeyance.

The newer developments which the authors
have recently adopted have prompted them to
revise an earlier presentation outlining their
clinic team’s approach to the selection of
components for lower limb prostheses (Rubin
and Fischer, 1982).

The format employed in the previous article
has been used here with pertinent chart and text
modifications to reflect changing attitudes in
specific instances. The authors have been very
conservative in developing the charts and have
preferred to include in the text advances in
prosthetics which are still not universally
employed rather than in the charts, per se. These
include such potentially significant
developments as the ‘“Scandinavian Flexible
Socket” (Jendrzejczyk, 1985) the “‘Normal
Shape-Normal Alignment” above-knee
prosthesis (NSNA) (Long, 1985) and the
“Contour Adducted Trochanteric Controlled
Alignment Method” (CAT-CAM) (Sabolich,
1985), among others. The authors’ experiences
with the Scandinavian flexible socket have been
quite positive. The amputee’s response to the
action and cosmesis of the Seattle foot (Burgess
et al, 1984), also a recent development, has been
generally favourable. There are problems, as
with everything new, which will undoubtedly be
eliminated by the developers. The very active
amputee still experiences too frequent
breakage. With the advent of the Seattle foot,
other feet incorporating the stored energy
concept are continually becoming commercially
available. There is, incidentally, some similarity
in this concept to the shoe with the addition of a
long steel spring and rocker bar that is advisable
in orthotics when a solid ankle orthosis is used.
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Another foot-ankle that has not yet had broad
acceptance is the Mauch hydraulic ankle. This
centre was involved in the initial testing of the
Mauch ankle, in spite of which it has had limited
experience with it. It does have capabilities that
other feet do not have, such as adjustability to
the terrain when walking up and down-hill.
There had been a frequent malfunction problem
with this device which limited the frequency of
prescription. The authors look forward to
gaining experience with the new, lighter, and,
presumably sturdier version. It promises to be a
very sophisticated ankle.

Xeroradiography™ (Varnau et al, 1985), has
been introduced to prosthetics, but the authors
have viewed the routine use of this technique
with caution, because the radiation dosage is
nine times as high as with routine X-ray
exposure and “Syme level as well as long
above-knee residual limbs require two pictures
merely to complete the image for one
projection” (Varnau et al, 1985). If two
projections each of an antero-posterior and a
lateral view are employed, the basic dosage will
be nine times the routine X-ray dosage,
quadrupled. A good deal of useful similar
information is obtainable with the clear socket
method and the occasional use of routine X-ray
when specifically indicated (and after
consultation with the physician member of the
Clinic Team). From the medical point of view
excess exposure to radiation should be limited
unless no other reasonable alternative exists.
Varnau et al (1985) do indicate their concern for
the juvenile patient and advise that the ““benefits
of Xeroradiography® must be weighed against
the greater radiation dose”. It is suggested that
this cautionary approach be broadened to
include adults as well.

Above-knee amputation socket design is
undergoing dramatic evolutionary changes at
this time. The reports of Lehneis (1985) Long
(1985) and Sabolich (1985) are most significant
in this regard. The CAT-CAM of Sabolich and
the NSNA of Long have had extensive testing by
the originators, and Lehneis, in cooperation
with the U.S. Veterans Administration, is at
present engaged in investigating the special
design indications for the geriatric amputee’s
socket.

Currently, many other prosthetists are
learning and using the CAT-CAM system. Their
reports, when available, will make an important

contribution to the acceptance of this method.

Similarly, below-knee sockets are being
fabricated with flexible plastic at several centres
and this concept also appears to have merit.
Sidney Fishman and his group at NYU in
conjunction with the U.S. Veterans
Administration are also involved in exploring
the use of a frame and socket configuration for
the B/K.

CAD-CAM (Computer Aided Design —
Computer Aided Manufacture), a sophisticated
approach to the eventual increase in speed of
production of prostheses has been under
development by several prosthetic centres.

As Murdoch (1985) has indicated the
“individual prosthetist will be able to fit more
patients in a given time”, but his clinical
experience and expertise will be required to
modify the CAD-CAM product.

The enthusiasm for acronymic description of
prosthetic  techniques has led to the
identification of the “Icelandic Roll-On Suction
Socket” as the Ice-Ross system (Kristinsson,
1985a) and the “Icelandic Pull-On Suction
Socket” as the Ice-Poss system (Kristinsson,
1985b). Both of these systems employ injection
moulded sockets to achieve B/K suction and
both are not widely accepted by prosthetists.
Because the designs referred to above are still
undergoing changes (Sabolich is preparing a new
report on a procedure he designates as SCAD-
CAM) they have not been included in the basic
charts which are part of this paper.

Summary

A series of charts has been presented
summarizing the above-knee and below-knee
prescription procedures which have been
followed at the Veterans Administration
Prosthetics Center. There is a very significant
evolution in socket design, materials, and
fabrication which everyone involved in
prosthetics is observing carefully. However, new
developments do require extensive trial before
becoming universally accepted and these new
developments are undergoing such a trial at
present. “It would be a truism to point out that
some of the devices categorized as research
items at the time of this writing will no longer be
considered to be such by the time this book (sic)
is published. Some will be accepted and others
discarded”” (Rubin and Wilson, 1981).
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Below-knee amputation in patients with
vascular disease and prosthetic fitting problems

D. YARAMENKO and R. V. ANDRUHOVA

Ukrainian Research Institute of Prosthetics, Kharkov, U.5.S.R.

Abstract

A study was made of 544 cases with lower limb
deficiencies caused by obliterative diseases; 262
cases were below-knee amputees. Of these, 106
(40%) were amputees transferred from other
clinics for prosthetic fitting; in 156 cases (60%)
the amputations were performed in the
Institute.

Amputations were carried out using one of
two techniques according to the state of arterial
and collateral circulation. The posterior flap
below-knee amputation (Burgess, 1969) was
employed in 94 cases, the other 62 amputations
were carried out using a modification of that
technique which was characterized by the
formation of a musculo-fascia-cutaneous flap.

The stump wound healed by first intention in
127 patients (81.4%), by second intention in 18
(11.5%) and in 11 cases (7.1%) the wounds
failed to heal.

Successful prosthetic fitting and walking
training was achieved in 91.3% of amputees and
67.2% were returned to productive work.

Introduction

This paper presents the results of treatment
and prosthetic fitting of below-knee amputees
with limb deficiencies resulting from obliterative
vascular diseases.

A study was made of 544 cases with lower limb
deficiences caused by obliterative diseases; 262
cases were below-knee amputees: of these 106
amputees (40%) were transferred from other
clinics for prosthetic fitting and in 156 cases
(60%) the amputations were performed in the
Ukurainian Research Institute.

Most of below-knee amputees in the group
with obliterative enderteritis ranged from 30 to
40 years old and in the group with
atherosclerotic ~ occlusions and  diabetic
angiopathy from 60 to 70 years old.

All correspondence to be addressed to Prof. D.
Yaramenko, Director, Ukrainian Research Institute
of Prosthetics, Klochkovskaya Str. 339,310141,
Kharkov, U.S.S.R.
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Gangrene often combined with secondary
infection; acute intoxication with developing
limb ischaemia; established rest pain together
with demonstrable progressive ischaemia;
ineffective conservative treatment  or
reconstructive surgery were considered as
indications for amputation (Fig. 1).

Patient examination

Pre-operatively patients were thoroughly
examined by means of both clinical and ancillary
techniques. The results showed that patients
with obliterative vascular diseases exhibit
considerable changes in the blood coagulant
system leading towards increasing coagulability
and depression of fibrinolysis.

On the first post-operative day
hypercoagulation increased in the said category
of patients. By the fifth day the decrease of
coagulability and the increased fibrinolysis
activity could be observed although the main

Fig. 1. Indications for amputation-gangrene of the
distal portion of the foot.
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characteristics shown in the coagulogram still
tended towards hypercoagulation. By the tenth
day after the operation the coagulogram tended
to be normal.

The results of medical examination indicated
that the degree of the above mentioned changes
were coincident with the severity of clinical
manifestations and the tendency to
hypercoagulation increased with the age of the
patients.

When comparing coagulogram dynamics of
different nosologic types it was observed that the
most severe coagulation system disorders
occurred in those patients with obliterative
atherosclerosis in the older age groups.

Furthermore, the exhaustive clinical
examination indicated significant
immunological changes in most patients; they
exhibited considerable immune reaction
deficiency. To increase their resistance, passive
and active immunization were carried out by
means of staphylococcal gamma globulin and
anatoxin injections. Patients received general
care along with detoxicating, desensibilizing,
sedative and vitamin treatment.

Amputation technique

Special attention was paid to level selection
and amputation technique. The level of limb
amputation was selected with respect to
objective results of angiography, thermography,
reovasography, capillaroscopy which were
assessed together with the clinical evidence.

For selection of the amputation level
consideration was given to both the location of
the artery occlusion and the degree of collateral
circulation development. Having considered the
results of a comprehensive examination
amputation was performed at the level showing
sufficiently developed collaterals, e.g. in case of
developed collateral circulation at knee joint
level amputation was carried out in the upper
third or quarter of the shank and the post-
operative wound healed by first intention.
Amputations were carried out by one of two
techniques according to the state of arterial and
collateral circulation. The first technique
employed was the posterior flap below-knee
amputation as described by Burgess (1969) and
94 (60.2%) below-knee amputations were
performed using this technique. The remaining
62 (39.8% ) amputations were carried out using a
modification of that technique, developed at the

X

Fig. 2. Formation of posterior musculo-fascia-
cutaneous flap; incision of the cutaneous and fascial
tissues

Institute, which was characterized by forming a
musculo-fascia-cutaneous flap (Fig. 2).

It was observed that the surface layer of the
below-knee posterior muscle group suffered
less. Accordingly dissection was carried out up

Fig. 3. Top, cutting of muscles, tibia and fibula.
Bottom, shaped posterior musculo-fascia-cutaneous

flap.
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to the level of the residual bone in the case of
both anterior and lateral muscle groups, the
deep layer of the posterior group and the soleus
muscle from the surface layers (Fig. 3). In a
number of cases with insufficient circulation the
major portion of the anterior and lateral shank
muscle groups were excised and a thin musculo-
fascial flap with viable circulation was formed.
The fibula was frequently eliminated. Only the
better vascularized inner portion of the
musculus soleus was saved. The shaped, cut and
thinned posterior musculo-fascial flap was
sutured under slight tension to the thinned
antero-lateral musculo-fascial flap fully covering
the residual bones (Fig. 4). The subcutaneous
cellular tissues and skin were secured with
interrupted sutures. The wound was drained.
Amputation was performed without tourniquet
to spare the tissues. This technique makes it
possible to construct a short below-knee stump,
preserve knee joint function and increase the
range of prosthetic functions.

In the post-operative period much attention
was paid to prevention of post surgical
complications, improvement of the general
condition of a patient and the stump circulation.

I L

Fig. 4. Top, the thinned and shaped posterior

musculo-fascial flap is sutured to the thinned antero-

lateral musculo-fascial flap. Bottom, cutaneous
sutures.

Post-operative treatment results indicated
that the stump wound healed by firstintention in
127 patients (81.4%), by second intention in 18
(11.5%) and in 11 cases (7.1%) wounds failed to
heal.

This method of below-knee amputation
permits preservation of the knee joint in those
ischaemic cases when it is otherwise usually
recommended to amputate at the above-knee
level.

Prosthetic fitting

Prosthetic fitting is started within one or two
weeks after taking out the stitches. To speed up
the process of stump shaping physiotherapy
techniques as well as exercise therapy and
phantom pulse gymnastics are applied.

Temporary prostheses are employed and to
manufacture these prostheses the same standard
units and pre-fabricated parts as in permanent
prostheses are used. Only the socket, which is
changed as required with changing stump
volume, is temporary. Once walking skills are
mastered, stump volume stabilized and the gait
pattern optimized fitting of a permanent
prosthesis is then started.

In most cases (78.2%) below-knee PTB-type
prostheses with a rigid receptacle socket are
prescribed. The sockets are fabricated of gauze
and polyamide lacquer, and metal-polymer

LS 2t 4 ¥ g
Fig. 5. Left, patient with short below-knee stump.

Centre, prosthesis with thigh piece and ischial
tuberosity bearing. Right, patient wearing prosthesis.
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sockets are made of reinforced polyethylene and
fitted into a modular prosthesis.

For the below-knee stump in the upper third
the socket has to encompass the patella. In short
painful stumps with trophic disorders the
below-knee prostheses with a thigh piece and
ischial tuberosity bearing is prescribed (Fig. 5).
In certain cases a suspended leather socket for
the below-knee stump may be used. In short
below-knee stumps with persistent permanent
flexion contracture shin prostheses for flexed
knee are fabricated.

Special attention was paid to the receptacle
socket fabricated individually by means of the
negative plaster mould-The area of the patellar
ligament, the patella, the head of the fibula, the
condyles of the femur and the tibia, and the tibial
tuberosity were all carefully highlighted. Total
contact sockets which could be cushioned if
necessary by a layer of foamed polyethylene
were employed.

Results

In spite of the many problems so often
encountered with this category of patients,
amputation at the below-knee level was
achieved in 58.9% of patients. Successful
prosthetic fitting and walking training was
achieved in 91.3% of amputees and 67.2% were
returned to productive work. The results
obtained in the above mentioned patients
depend not only upon the quality of prosthetics
but to a considerable extent are dependent on
the general condition of the patient, the rate of
progress of the disease process, the extent of
circulation disorders both in the stump and in the
contralateral limb as well as on the energy
demands on the body in the use of the prosthesis
and the level of function achieved.
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Running patterns of transfemoral amputees:
a clinical analysis
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Abstract

The challenge of rehabilitating young, healthy
transfemoral amputees may extend beyond the
boundaries of teaching them to adapt to
functional activities of daily living. The goal for
several of these amputees is to participate and
sometimes even compete in recreational
activities, including running. These amputee
runners require prosthetic adaptations as well as
a comprehensive individualized training
programme to ensure that their running is as safe
and energy efficient as possible. To help
amputees achieve this, clinicians must
understand normal and prosthetic locomotion.
This paper compares the biomechanical
differences between walking and running in
normal locomotion and analyses the running
modes used by transfemoral amputees. The
modified running mode achieved with the Terry
Fox Running Prosthesis subjectively ‘‘looks”
more energy efficient to the observer and
“feels” more energy efficient to the user. These
assumptions have yet to be confirmed or refuted
by a rigorous scientific research study. An
outline of the proposed physiotherapy protocol
includes the familiarization, treatment, and
training phases. Physiotherapists involved in
amputation rehabilitation may not be commonly
confronted with this level of patient expectation.
It is their responsibility to give realistic guidance
to these amputees so that they can safely and
independently pursue their recreational running
activities. This need can best be fulfilled by
providing sound clinical advice which has been
validated by research findings.

Introduction

The performance of athletic skills is enhanced
by the development of an individualized training
programme which will condition the body and

All correspondence to be addressed to Mrs. G.
Mensch, Director, Physiotherapy Services,
Henderson General Hospital, 711 Concession Street,
Hamilton, Ontario, L8V 1C3, Canada.
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minimize the possibility of sports injuries, and
by the selection of appropriate prosthetic
components. These considerations will assist the
amputee in accomplishing the specific physical
requirements unique to each chosen sport.

Many sports, such as volleyball and
basketball, require running, stride-jumping or
hopping on one leg. Mastering these skills
presents problems for many amputees because
of the sudden ground impact which causes stump
discomfort. Some transtibial amputees
compensate by cushioning the forceful impact,
using excessive hip and knee flexion. However,
transfemoral amputees are unable to do this.
During running, they must deviate from the
normal running pattern by using a hop-skip
running cycle (Mensch and Ellis, 1984). When
using the hop-skip method an extra hop with the
sound leg is introduced into the running cycle.

To facilitate more natural, safe and energy
efficient prosthetic running for these higher level
amputees, one must understand the differences
between the running and walking cycles, assess
amputees running modes and relate these
findings to the prosthetic and physical training
requirements.

The characteristics of walking and running
In the normal, the main difference between
walking and running is the leg support pattern.

Walking

Walking involves a period of double support,
when the swing leg has reached ground contact
and the support leg has not yet advanced into
swing (Fig. 1, top). The stance phase entails 60%
of the cycle and the swing phase 40% (Perry,
1967); Hughes and Jacobs, 1979; Inman et al,
1981; Vaughan, 1984). On the average, energy
requirements are moderate, as most persons
utilize a walking speed which is comfortable for
their cardio-vascular system (English, 1981;
Inman et al, 1981).
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Fig. 1. Schematic representation of walking cycle (top)
and running cycle (bottom).

Airborne

Running

Running records an instant where both legs
are simultaneously off the ground (Wells, 1971;
Hughes and Jacobs 1979; Brody, 1980). This is
the “airborne” phase which occurs following
push off and ends with heel contact of the
opposite leg. The increase in velocity during
running results in a change in the distribution of
time for stance and swing during the cycle. The
running cycle then consists of about 30% stance
phase and 70% swing phase (Fig. 1, bottom),
and as well, the duration of the running cycle is
shorter compared to the walking cycle (Brody,
1980; Vaughan 1984).

During running, step length, joint angulation
and axial rotations increase. Joint angulations
and axial rotations serve several functions
during running. They—

cushion the ground impact

help to make running smooth and rhythmic
decrease the vertical displacement of the
centre of gravity thus contributing to energy
efficiency (Inman et al, 1981; Man and
Hagy, 1980)

provide a balanced muscle length-tension
and force-velocity relationship (Soderberg,
1983) thus assisting the forward
acceleration of the body in the pushoff
phase

increase momentum.

Foot functions are enormously intensified
during running, compared to walking. Heel
contact occurs with forceful impact. Brody
(1980) states that the runner “collides” with the
ground. During mid stance the foot must hold
the body over flexed joints and must provide a
powerful pushoff to produce the main

acceleration thrust. The intensified muscle
work, needed for running, increases energy
requirements (Inman et al, 1981).

The characteristics of walking and running—
transfemoral amputees

Transfemoral amputees must adapt to—

the functional loss of the knee, ankle and
foot

the unequal body weight distribution which
results from the unilateral weight loss

the initial disturbance in coordination and
proprioception which affects balance
(Mensch and Ellis, 1986).

When walking with a prosthesis they
experience limitations in movement control and
are acutely aware of the weight of the prosthesis.
All of these factors affect the gait pattern.

Walking

Transfemoral amputees walk with an
unnatural and stiff gait. This occurs because the
natural axial rotation of tibia and fibula in
relation to the knee and the foot is absent and
because prolonged, active stump hip extension is
required to maintain prosthetic stance stability
(full knee extension) (Mensch, 1983). When
compared to the position of the natural knee
during the same phase within the gait cycle
(slight knee flexion), the biomechanical
difference and the effect on gait synchronization
is evident.

Transfemoral amputees may adapt by
demonstrating a variety of gait deviations and by
keeping their energy output at a comfortable
level by walking at a slower pace (English,
1981).

Running
For several reasons, amputees fitted with a
standard transfemoral prosthesis are unable to
use a normal running pattern—
prosthetic heel contact is forceful and
occurs without the support of the sound leg
the ground reaction force responds with
equal intensity to the impact and thus
creates a strong prosthetic knee flexion
moment (Fig. 2).
the prosthetic knee is further forced into
flexion by forward momentum
the hip is unable to exert a sufficient
extension moment to counteract prosthetic
knee flexion
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Fig. 2. Prosthetic knee flexion moment using ‘normal’
running pattern.

Transfemoral amputees adapt by running with
a hop-skip style. This cycle (Fig. 3) records a
double stance phase (with the sound leg taking
on an extra hop) and a prosthetic swing phase.
The ‘“airborne” phase occurs during the hop.
There is a short period of double support when
the legs alternate from stance to swing. The
extra hop makes modified running possible. The
hop occurs as a result of forward momentum and
provides time to complete the prosthetic swing
phase. This prosthetic swing may not be fast
enough for running because forceful prosthetic
pushoff can cause excessive heel rise which then
results in a delay in swing completion.

The hop also decreases the distance between
both legs when heel contact occurs (Fig. 4). The
short period of leg double support, combined
with the less acute angle of the limb at heel
contact and the decreased impact at heel
contact, permits controlled weight transfer to

Airbarne Airborne
Stance [StanceSwing Stance| Stance
T v

v r

&

Prosthesls f : E”ﬂ
I

Double Double Double
Support Support Support

Sound leg

Fig. 3. Schematic representation of hop-skip cycle.

Fig. 4. Position of prosthesis at heel contact using
hop-skip method.

the prosthesis and reduces the intensity of the
prosthetic knee flexion moment. The amputee
is, thus, able to use stump hip extension
functionally to continue running.

Running speed is produced by intense muscle
work which is mainly generated by the sound leg
and facilitated by excessive arm and trunk work.
The running pattern is arrhythmic, abrupt and
highly energy consuming (Inman, et al, 1981).

Running with a Terry Fox* Running Prosthesis
The components of the prototype of the Terry
Fox Running Prosthesis (Fig. 5, left) include—
a flexible or a conventional quadrilateral
suction socket with the addition of a Silesian
band. This auxiliary suspension is necessary
to_reduce stump tissue rotation which, if
present, can hinder running
a polycentric knee mechanism which
provides stance and swing phase control
a precompressed heavy duty spring
mechanism which, fitted into the shank
section, absorbs ground impact and,
temporarily, stores energy
a Greissinger foot, with, in addition to
dorsiflexion, plantar flexion, inversion and

*Terry Fox, the first Canadian amputee cross-country
runner, had the idea of fitting a telescoping mechanism
into the shank of his prosthesis but, due to his untimely
death, was unable to develop this idea further.
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Fig. 5. Left, Terry Fox Running Prosthesis. Right,
spring mechanism.

eversion, absorbs some axial rotation on
weight-bearing.

The precompressed spring mechanism (Fig. 5,
right), designed and developed by a team under
the guidance of Guy Martel, a Canadian
prosthetist, is the key prosthetic modification
which allows transfemoral amputees to run with
a near normal step pattern. The precompression
of the spring mechanism is adjusted to the body
weight so that during walking, it is inactive and
only becomes operational during running.

When running, the spring mechanism
compresses on heel contact. This cushions the
ground impact and slightly shortens the
prosthesis, providing stump comfort. Spring
compression, maintained by weight-bearing as
the support phase advances to mid stance, keeps
the centre of gravity low. Stump hip extension is
accomplished with more ease and the body is
able to accelerate smoothly over the prosthesis.
At the end of prosthetic stance, as weight-
bearing decreases, the stored energy is released,
propelling the prosthesis, at pushoff, into swing
(Mensch and Ellis, 1984).

With this spring mechanism, transfemoral
amputees are also able to hop on their prosthesis
and to stride-jump. These two additional
functional advantages give amputees a
tremendous potential to participate in and enjoy
many sports activities which previously were
“off limits” to them. One distinct disadvantage,
which has been identified, is the additional
weight of the running prosthesis. Unfortunately
the spring mechanism weighs 663 g.

One can hypothesize that the more normal
running pattern, made possible with the Terry
Fox Running Prosthesis, will reduce the
amputee’s energy requirements when compared
to the hop-skip method. However the added
weight of the spring component may adversely
affect the amputee’s energy requirements while
running.

Although the subjective feedback from users
has been very positive, it is felt that only a
rigorous, scientific research study would
demonstrate and validate the effectiveness of
the precompressed spring mechanism on energy
conservation during running.

Research considerations
The expectation was that this prosthetic
design would permit transfemoral amputees to
run in a more normal symmetrical step pattern.
During the analysis of running with this new
prosthesis, several observations were made,
leading to the following hypotheses.

1. The potential energy resulting from spring
compression on weight-bearing is converted
to kinetic energy as weight-bearing is
decreased during the latter phase of stance.
This released energy will intensify
prosthetic pushoff, assisting the forward
projection of the prosthesis into swing. This
may possibly also help to raise the centre of
gravity on the sound side.

2. The resultant normalization of the running
pattern would decrease energy expenditure
during running for transfemoral amputees
compared to the hop-skip technique.

Physical therapy in the clinical trial (Fig. 6)

The physiotherapy component of the
randomized cross-over clinical trial of the Terry
Fox Running Prosthesis outlines the following
possible hypotheses and protocols for the
familiarization, treatment and training phases of
the research study.
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SCHEDULE OF EVENTS

FAMILIARIZATION PHASE

PROBLEM IDENTIF|CATION

NO PROBLENS PROBLEMS
RUNNING TEST [ stume | |__sPeen/enoumance |

[ TREATMENT FNASﬂ TRAINING PHASE‘J
[ Weassess | [ meassess |
RUNNING TEST ]

I—Tnmnmc. PHASE ]
REASSESS

RUNNING TEST

Fig. 6. Research project-physiotherapy schedule of
cvents.

Familiarization

Although the subjects are prosthetic users,
they will require an adjustment or
familiarization period after being fitted with the
test unit. The test unit consists of a transfemoral
suction socket prosthesis with a Teh Lin* knee
unit. The socket and knee unit remain constant
but the shank sections, with and without the
spring mechanism, are interchangeable. Both
shank sections are equal in weight.

This phase will permit the subjects to adjust to
the weight differential between the prosthesis
that they are accustomed to wearing and the test
unit. Problems may include tissue pistoning,
altered proprioceptive feedback to the stump
and difficulty converting to the functioning of
the Teh Lin knee mechanism. The team will deal
with any problems which may occur at the stump
socket interface or with dynamic alignment to
minimize, as much as possible, prosthetic factors
which might hinder training.

The subjects will wear the test unit without the
spring mechanism for three days, as this limb
most closely resembles their existing prosthesis.
They will then wear the unit with the spring for
four days. The subjects will not run during this
phase.

Treatment phase

The study subjects may have stump problems
related to decreased strength, decreased range
of movement, or problems related to skin

*Trade name

conditions which may hinder training and
consequently their ability to perform the
running test.

The purpose of this phase is to minimize, as
much as possible, these physical factors which
might influence training. After specific
assessment, appropriate  physiotherapeutic
intervention will be given until the subjects have
optimal strength, range of motion and problem
free skin. When this is achieved, the subjects will
progress to the training phase. The treatment
phase will be eliminated if none of the listed
problems are identified during the assessment.

Training phase

Although the study subjects may not have any
stump problems, they may lack the speed or the
endurance to perform the running test. The test
requires that each subject maintain fast walking
or running at speeds 2, 3, 4, 5, 6 and 7 km per
hour for three minutes each.

This phase will consist of supervised sessions
progressing from walking to fast walking to
jogging and, finally, to running. The ability to
achieve and maintain the required speeds will be
monitored weekly.

Each amputee’s training will include equal
time spent using—

the test unit without the spring

the test unit with the spring

the test unit without the spring with weight
adjustment (to compensate for the weight
of the spring).

This will ensure that the subjects are fully
prepared to perform the running test.

Using this schedule of events the subjects
potentially could be training at different times
but this should not pose a problem because once
the required speed and endurance are achieved,
the running test will be performed.

Training considerations

All amputee runners, like nonamputee
runners require an individualized graded
training programme (Fig. 7). Some common
running injuries such as chondromalacia patella,
(also called the runner’s knee), tendinitis, shin
splints and hamstring injuries may occur when
athletes use incorrect running techniques, have
poor postural habits, wear incorrect running
shoes, omit warm-up and stretching exercises
before running or are not properly conditioned
(Brody, 1980).
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Fig. 7. unning traiﬁing.

Since all amputees rely heavily on the sound
leg for balancing, standing and walking, it is vital
to condition this limb.

Physical therapists must provide guidance
regarding the type, intensity, duration and
frequency of activity (Gibson et al, 1983) and
must include resisted stump motion exercises in
the conditioning programme.

Conclusion

The participation of many healthy adult
amputees in recreational activities, including
running, has increased the demands on the
physiotherapeutic aspects of amputation
rehabilitation. Physiotherapists must be able to
provide realistic guidance to these athletes by
continuing to observe and analyse the
biomechanics of movement, participate in and
incorporate  research findings into the
development and evaluation of prosthetic
components for sports activities and formulate

and  evaluate  comprehensive  training
programmes.
By meeting these requirements,

physiotherapists will be able to continue to
develop and maximize the potential of these
amputee runners.

REFERENCES

Brobpy, D. M. (1980). Running injuries Clin. Symp.
(CIBA), 32 (4), 2-36.

EncLish, E. (1981). The enerlgy cost of walking for the
lower extremity amputee. In: J. R. Kostuik and R.
Gillespie  (eds.), Amputation surgery and
rehabilitation: the Toronto experience. New York:
Churchill Livingstone, 311-314.

GiBson, S. B. GErBeRIcH, S. G., LEON, A. S. (1983).
Writing the exercise prescription: an individualized
approach. Phys. Sports. Med. 11 (7), 87-110.

HuchEes, J., Jacoss, N. (1979). Normal human
locomotion. Prosthet. Orthot. Int. 3, 4-12.

InmanN, V. T., RaLston, H. J., Tobp, F. (1981).
Kinematics. In: Human walking. Baltimore:
Williams and Wilkins, 22-77.

Mann, R. A., Hacy, J. (1980). Biomechanics of
walking, running, and sprinting. Am. J. Sports.
Med. 8 (7), 345-350.

MEnscH, G. (1983). Physiotherapy following through-
knee amputation. Prosthet. Orthot. Int. 7, 79-87.

MenscH, G., ELuis, P. (1984). The Terry Fox running
prosthesis. Physiotherapy Canada, 36 (6), 245-246.

MenscH, G., Erus, P. (1986). Amputation levels.—
stump characteristics and treatment considerations
related to gait. In: Physical Therapy Management of
Lower Extremity Amputations. Rockville: Aspen
Systems Corporation.

PERRY, J. (1967). The mechanics of walking: a clinical
interpretation. Phys. Ther. 47, 778-801.

SopeRBERG, G. L. (1983). Muscle mechanics and
pathomechanics. Phys. Ther. 63, 216-220.

VaugHan, C. L. (1984). Biomechanics of running
gait. CRC Critical Reviews in Biomed. Eng. 12,
1-48.

WeLLs, K. F. (1971). Locomotion: Walking and
running. In: Wells, K. F_, Luttgens, K. Kinesiolog
— The scientific basis of human motion (5th Ed.
Philadelphia: W. B. Saunders Company, 410-429.

FURTHER READING

Kumar, V. N. (1982). Normal locomotion and
rosthetic gait deviation. In: Banerjee, S. N.| (ed.),
Rehabili!alion management  of  amputees.
Baltimore: Williams and Wilkins, 237-254.

Mensch, G., Ervis, P. (1982). Analysis of common
gait deviations. In: Banerjee, S. N., (ed.),
Rehabilitation  management  of  amputees.
Baltimore: Williams and Wilkins, 221-226.










Ao oy el

Product

PPT
Plastazote
Spenco
Dynafoam
Molo
Ortho felt
Latex foam
Control

Mean pressure under

painful matatarsal
head (kN/m?)

186.33
188.29
193.19
230.46
232.42
266.74
286.35
398.15

Percent decrease
in pressure (%)

53
53

Category of
effectiveness

most
most
most
some
some
least

least



138 C. Leber and P. M. Evanski

strength or special uses. The relief of pressure by
these compound materials has not been studied
and is an area where more research is needed.

It has been demonstrated that differences
exist between commercially available products
in their ability to relieve high plantar pressure
and this information can be of great value in
prescribing footwear insoles for the many
patients suffering from pain or pressure-induced
lesions of the feet.
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least exper pros med. experience pros most experience pros

subj socket choice subj socket choice subj socket choice
| a/b conv: 3 7 a/b conv: 4 3 a/b conv: 4.8
alc conv: 3 alc CASD: 3 alc conv: 5
a/d conv: 2 a/d conv: 4
b/d d: 4 b/c c: 4 b/d d: 2
2 a/b conv: 4.4 8 a/b conv: 4 4 a/b conv: 3.9
alc conv: 3.7 alc conv: 4 alc conv: 5
a/d CASD: 1.7 a/d conv: 4 a/d conv: 5
b/d d: 4.3 b/d d: 4 b/d d: 2
9 a/b conv: 4 5 a/b conv: 5
alc conv: 3.3 alc conv: 4.9
a/d conv: 2.7 a/d CASD: 4
b/d d: 3.4 b/d 25
10 a/b conv: 4 6 a/b conv: 4
alc conv: 1.1 alc conv: 5
a/d conv: 2.0 a/d conv: 1
b/d d: 2 b/d d: 4

legend: socket a=conventional
b=first CASD socket
c=first CASD modification
d=second CASD modification
Scale for subject evaluation:
For each socket comparison a subject was asked to place an X anywhere on a horizontal scale numbered as follows:

Socket # Socket #
3 4 3 2 1 0 1 2 3 4 5
The numbers were labelled as follows:

O=neutral,

=slightly better;
2=somewhat better;
3=moderately better;
4=much better;
S=very much better.

Was the prosthesis safe to wear at home for one week?

Socket
a b c d
Subject

1. No* No* No* No*
2. No* No* No* Yes*
3. Yes No* No* No*
4. Yes No* No* No*
5. Yes No* No* Yes*
6. Yes No* No* Yes*
7. Yes* No* No+*

8. Yes®* No* No* No*
9. No* No* No* Yes+*
10. No* No* No* No*

legend: *modifications would improve the fit
*prosthetist unsure, would require longer
walking session to be positive
socket a=conventional
b=first CASD socket
c=first CASD modification
d=second CASD modification



Socket

a b c d b+c+d
Total time (hours)
mean 3.7 3.61 3.17 3.16 9.55
standard deviation .56 92 1.37 .97 3.26
CASD computer time (hours)
mean .86 1.18 1.16 3.07
standard deviation .80 1.08 .69 2.38

Table 4. Prosthetist responses to questionnaire on CASD

Prosthetist

Topic A B C D E F
Enjoyed using computer mod+ mod mod+ mod+ mod+ mod+
CASE has future lim mod none good good mod
Years to clinical usefulness 7.5 10 infin 5 ey 4
Frustration making

conventional none little little little none little
Frustration making

CASD socket little strong strong little mod mod
# Subjects to

learn CASD well 30 30 na 2 75-100 34
# Modifications needed

to get good fit infin infin 20-25 24 4 4
legend: lim=  limited

mod= moderate
infin= infinite
na= no answer



Experience/ability Prosthetist

A B C D E F

College/university y y y y
Computer used for:

games y y y y

wordprocessing y y

programming y y

graphics y
Took drafting course y y y y y
Art sculpture experience y y y
Used topographical maps y y y y y
Self rated ability
to translate 2d cross

sections to 3d image s % < = 0 *1p
Subject preferred CASD + + +
Prosthetist rated CASD

ok for one week # # #
# legs fitted 10,000 960 1880 1500 350 1680
legend: 0 not good at all

slightly good

moderately good

very good

excellent

plus 10 years technical experience

*
"
rEn
.-
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Calendar of events

National Centre for Training and Education in Prosthetics and Orthotics
Short-Term Courses and Seminars 1986/1987

Courses for Physicians, Surgeons and Therapists
NC505 Lower Limb Prosthetics; 19th-23rd January, 1987.
NC502 Upper Limb Prosthetics and Orthotics; 26th-30th January, 1987.
NC510 Wheelchairs; 9th-10th March, 1987.
NC511 Clinical Gait Analysis; 23rd-25th March, 1987.
NC506 Fracture Bracing; 30th March-3rd April, 1987.
NC501 Functional Electrical Stimulation; 6th-9th April, 1987.

Courses for Prosthetists
NC205 Above-Knee Prosthetics; 16th—27th February, 1987.
NC214 Flexible Above-Knee Sockets; 16th—18th March, 1987.

Courses for Orthotists
NC216 Contemporary Orthotic Management of the Spine; 2nd—6th February, 1987.
NC217 Ankle-Foot-Orthoses for the Management of the Cerebral Palsy Child; 2nd-5th March, 1987.

Courses for Prosthetics Technicians
NC605 Contemporary Prosthetic Construction Techniques; 9th-13th February, 1987.

Further information may be obtained by contacting Prof. J. Hughes, Director, National Centre for
Training and Education in Prosthetics and Orthotics, University of Strathclyde, Curran Building, 131
St. James’ Road, Glasgow G4 OLS, Scotland. Tel: 041-552 4400 ext. 3298.

North Western University Medical School
Short Term Courses

Courses for Physicians, Surgeons and Therapists
702-B  Spinal, Lower and Upper Limb Orthotics; 27 April-1 May, 1987.
703-B

Courses for Physicians and Surgeons
603-D Lower and Upper Limb Prosthetics; 16-20 March, 1987.
603-E  Lower and Upper Limb Prosthetics; 20-24 April, 1987.
603-F Lower and Upper Limb Prosthetics; 11-15 May, 1987.

Courses for Therapists
622-A Lower and Upper Limb Prosthetics; 16-20 February, 1987.
622-B Lower Limb Prosthetics; 1822 May, 1987

Courses for Rehabilitation Personnel
640 Orientation to Prosthetics for Rehabilitation Personnel; 23-24 March, 1987.

Courses for Pedorthists and Orthotists
801 Pedorthic Management of the Foot; 812 June, 1987.

Requests for further information should be addressed to Charles M. Fryer, Director, Prosthetic-
Orthotic Center, 345 East Superior Street, Room 1723, Chicago, Illinois 60611, USA.

153




154 Calendar of events

New York University Medical School
Short Term Courses
Courses for Physicians and Surgeons

741B Lower Limb Prosthetics; 2—6 March, 1987.

751B  Lower Limb and Spinal Orthotics: 16-20 March, 1987.
741C  Lower Limb Prosthetics; 4-8 May, 1987.

751C  Lower Limb and Spinal Orthotics; 11-15 May, 1987.
744A  Upper Limb Prosthetics and Orthotics; 8-12 June, 1987.

Courses for Therapists
752B Lower Limb and Spinal Orthotics; 16-20 March, 1987.
742A  Lower Limb Prosthetics; 27 April-1 May, 1987.
752C Lower Limb and Spinal Orthotics; 11-15 May, 1987.
745A  Upper Limb Prosthetics and Orthotics; 8-12 June, 1987.

Interdisciplinary Course
754A  Foot Orthotics; 6-7 April, 1987.

Courses for Prosthetists

7431A  The ISNY Above-knee Flexible Socket; 89 January, 1987.
7461A The ISNY Upper Limb Flexible Socket; 10 January, 1987.
7432B  The Narrow ML Above-knee Socket; 22-24 January, 1987.
7433C The ISNY Below-knee Flexible Socket: 25-27 March, 1987.
7433D The ISNY Below-knee Flexible Socket; 21-23 May, 1987.
7432C  The Narrow ML Above-knee Socket; 27-29 May, 1987.
7433E The ISNY Below-knee Flexible Socket; 3-5 June, 1987.

Additional information and application forms may be obtained by contacting Ms. Sandy Kern,
Registrar, Prosthetics and Orthotics, New York University Post-Graduate Medical School, 317 East
34th Street, New York, NY 10016. Telephone (212) 340-6686.

16-18 January, 1987

Rehabilitation symposium on locomotor systems, Singapore.

Information: Dr. Lee Eng Hin, Chairman, Rehabilitation Symposium 1987, c/o Department of
Orthopaedic Surgery. National University Hospital, Lower Kent Ridge Road, Singapore 0511.

19-20 January, 1987

3rd International Symposium on Sports Injuries, Jerusalem, Israel.

Information: Sports Medicine Unit, Howard Cosell Center for Physical Education, Hebrew University,
Givat Ram, Jerusalem 91904, Israel.

22-27 January, 1987

American Academy of Orthopaedic Surgeons Annual Meeting, San Francisco, California.
Information: American Academy of Orthotists and Prosthetists, 717 Pendleton St., Alexandria, VA
22314,

26-30 January, 1987

Western Australian Orthopaedic Summer Meeting, Perth, Australia.

Information: Mr. Barrie Slinger, Chairman, Organizing Committee, PO Box 40, West Perth, Western
Australia 6005.
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15-22 February, 1987

American Academy of Orthotists and Prosthetists Annual Meeting and Scientific Symposium, Tampa,
Florida.

Information: American Academy of Orthotists and Prosthetists, 717 Pendleton St., Alexandria, VA
22314.

20-21 February, 1987

Course on “The management of unicompartmental osteoarthritis of the knee”, London, England.
Information: Miss Julie Trigwell, British Orthopaedic Association, 3543 Lincoln’s Inn Fields, London
WC2A 3PN, England.

24-26 February, 1987

4th European Conference of Rehabilitation International on ‘““Vocational Rehabilitation: Essential for
Equality and Full Participation”, Berlin, GDR.

Information: Organizationsburo, 4 Europaische Regional Konferenz von R. I., DDR-1040 Berlin,
Albrechtstrusse 22, GDR.

25-27 February, 1987

Course on “Advances in the management of spinal disorders”, Mansfield, England.

Information: Mr. R. C. Mulholland, Harlow Wood Orthopaedic Hospital, Nr. Mansfield, Nottingham
NGI18 4TH, England.

26-28 February, 1987

3rd International Seating Symposium, Memphis, Tennessee.

Information: Mr. James Farris, Rehabilitation Engineering, University of Tennessee, 682 Court Av.,
Memphis, Tennessee 38163, U.S.A.

2-6 March, 1987
International Symposium on Sexuality and Disability, Eilat, Israel.
Information: Israel Rehabilitation Society, 18 David Elazar St., Hakirya, Tel Aviv, 61909 Israel.

1213 March, 1987

13th Annual Northeast Bioengineering Conference, Philadelphia, PA.

Information: Kenneth R. Foster, Dept. of Bioengineering, University of Pennsylvania, 220 S. 33rd St.,
Philadelphia, PA 19104-6392, U.S.A.

18-19 March, 1987

Course on “The science of scoliosis”, Leeds, England.

Information: Prof. R. Dickson, Clinical Sciences Building, Room 8.8, St James University Hospital,
Leeds LS9 7TF, England.

26-28 March, 1987

USOC Conference on Sports Medicine/Science for the Disabled Athlete, Mt. Washington Valley, New
Hampshire.

Information: Mary Magaret Newsom, U.S. Olympic Committee, Dept. of Education Services, 1750
East Boulder St, Colorado Springs, Colorado 80909-5760, U.S.A.

1-3 April, 1987

International Conference on Gait Analysis and Medical Photogrammetry, Oxford, England.
Information: Conference Secretariat, Oxford Orthopaedic Engineering Centre, Nuffield Orthopaedic
Centre, Headington, Oxford OX3 7LD, England.
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27-28 April, 1987

24th Annual Rocky Mountain Bioengineering Symposium, Fargo, North Dakota.

Information: Dr. John D. Enderle, Division of Bioengineering, Dept. of Electrical and Electronics
Engineering, North Dakota State University, Fargo, ND 58105, U.S.A.

3-8 May, 1987
American Orthopaedic Association Annual Meeting, Washington, DC.
Information: AOA, 444 N. Michigan Av., Chicago, IL 60611.

10-13 May, 1987

ESSR-87; 22nd Congress of the European Society for Surgical Research, Aarhus, Denmark.
Information: ESSR-87, Institute for Experimental Clinical Research, c¢/o Aarhus Municipal Hospital,
DK-8000 Aarhus C, Denmark.

13-15 May, 1987

Annual Scientific Meeting of the International Medical Society of Paraplegia, Aylesbury, England.
Information: Dr. Hans L. Frankel, The National Spinal Injuries Centre, Stoke Mandeville Hospital,
Aylesbury, Bucks HP21 8AL, England.

15-18 May, 1987
Spine Study Group 5th Symposium, Charleston, South Carolina.
Information: Pat Curl, Course Coordinator, PO Box 33185, San Diego, CA 92103, U.S.A.

17-20 May, 1987
Pediatric Orthopaedic Society, Toronto, Canada.
Information: POS, PO Box 11083, Richmond, VA 23230, U.S.A.

18-20 May, 1987
“Toward 2000” The World Confederation for Physical Therapy — 10th International Congress,

Sydney, Australia.
Information: Frank Allander APTA, 1111 N Fairfax St., Alexandria, VA 22314, U.S.A.

21-24 May, 1987
1st International Wheelchair Trials and Exposition, Jackson, Mississippi.
Information: 1st International Wheelchair Trials, PO Box 4268, Jackson, MS 392164268, U.S.A.

24-28 May, 1987

14th Annual Meeting of the International Society for the Study of the Lumbar Spine, Rome, Italy.
Information: Dr. Sam Wiesel, Secretary, The International Society for the Study of the Lumbar Spine,
Sunnybrook Medical Centre, Room 5505, 2075 Bayview Av., Toronto, Canada M4N 3MS5.

3-5 June, 1987

3rd Canadian Congress on Rehabilitation, Quebec, Canada.

Information: Secretariat, Canadian Rehabilitation Council for the Disabled, One Yonge Street, Suite
2110, Toronto, Ontario M5E 1ES, Canada.

4—6 June, 1987

Annual Meeting of the Association of Children’s Prosthetic Orthotic Clinics, Vancouver, British
Columbia.

Information: Sidney Fishmen M.D., ¢/o NYU PGMS, 317 E.34th St., New York, New York 10016,
U.S.A.
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INTERBOR
X WORLD CONGRESS
JUNE 24-27, 1987, BARCELONA

Interbor has decided to hold its 1987 World Congress in Barcelona, Spain. This Congress aims to
bring together orthopaedic specialists from all over the world in order to trade experiences and knowledge
about the new techniques and materials that are the future of our profession. It is our hope and desire that
the orthopaedic technicians will be joined at the Congress by all those specialists who work to make
patients’ recovery possible: orthopaedic surgeons, specialists in rehabilitation, engineers, specialists in
biomechanics, electronics, microcomputers etc.

The Programme will include sessions on:

New materials in Below-Knee and Above-Knee Prosthetics and Orthotics Sports Orthotics/
Sports and Trauma

Orthotic/Prosthetic Treatment of Geriatric Patients

CAD/CAM

New Technology in Prosthetic Design

New Orthotic Systems for the Trunk

Orthopaedic Insoles.

There will also be practical courses on the following subjects:

Cosmetic restoration, moulded one-piece seating, hand orthotics, fracture orthoses, above-knee
plaster casting, St Etienne orthosis, Rainey jacket, below-knee plaster casting, bandages/orthoses for
burn patients, Boston overlap brace, insoles for foot relief, training prostheses.

Simultaneous translation will be available in Spanish, French, English, German and Italian.

There will be an exhibition in conjunction with the Congress.

Fees Before March 30, 1987 After March 30, 1987
INTERBOR+ISPO members 16,000 Pts 18,000 Pts
Non-member 17,500 Pts 19,200 Pts
Accompanying person 8,500 Pts 8,500 Pts
Saturday only 6,000 Pts 6,000 Pts
Students (with Student ID) 9,000 Pts 9,000 Pts
Closing dinner 5,000 Pts 5.000 Pts
Organizing Committee Scientific Committee
President: J. van Rolleghem A. Bahler
Vice-Presidents: M. Cafiamares O Cohi

J. Segarta W. H. Eisma

J. B. Noblejas

Scientific Exhibition Secretary
G. H. D. Rutz J. M? Camés

Further information from:

BRP—Barcelona Relaciones Piablicas
¢/. Pau Claris, No 138, 7¢ 42

Asunto: X° Congreso Internacional de la Unidén
Internacional de Técnicas Ortopédicas

Call for papers
All papers should be sent to the organizers before February 1987 and should contain the
following information:

Author’s name, address, employer and a brief abstract (no more than 200 words). Any material
must be typewritten. The Scientific Committee will notify authors of acceptance.
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ANNUAL SCIENTIFIC MEETING on PROSTHETICS and ORTHOTICS
presented by
THE AUSTRALIAN NATIONAL MEMBER SOCIETY
of the
0 INTERNATIONAL SOCIETY FOR
Veterans’ PROSTHETICS AND ORTHOTICS (ISPO)

conjointly with
Affairs THE DEPARTMENT OF VETERANS’ AFFAIRS

The meeting will be of interest to Orthopaedic Surgeons, Vascular Surgeons, Rehabilitation Specialists and all medical
and paramedical personnel in the treatment of musculo-skeletal deficiences.
This meeting is designed to immediately follow the World Congress of Physiotherapy being held in Sydney, in order that
overseas speakers and delegates may participate.
CONTENT: Overseas guest lecturers from Canada and U.S.A.
The following subjects will be covered:—
Training: Prosthetic Gait Training, General Training, Specialized Training;
Scoliosis; Evaluation; Systems of Patient Care; Management of Cerebral Palsy;
Wheel Chairs; Brachial Plexus Injury and Management; Switches; Driving for
Amputees and Free Papers.

SPEAKERS: Will be drawn from those involved in this work overseas and in several States.
VENUE: Royal Children’s Hospital, Flemington Road, Parkville, Victoria 3052.
DATES & TIMES: Monday, 25 May 1987 8.30 am—5.00 pm
Tuesday, 26 May 1987 9.00 am—4.00 pm
REGISTRATION: 6 April 1987 Deadline
REGISTRATION FEE: $100.00
STUDENT REGISTRATION
FEE: $20.00
ISPO MEMBERS
REGISTRATION FEE: $20.00
LATE
REGISTRATION FEE: $125.00, Late Registration fee for ISPO Members is $20.00.
FURTHER INFORMATION
FROM: ISPO Chairman, Mr W. G. Doig, FRCS, FRACS (03) 63 4688 or at the

Royal Children’s Hospital.

INTERNATIONAL SEMINAR ON PROSTHETICS AND ORTHOTICS
THEME: TRAUMATIC AMPUTATIONS
HERZLIYA, ISRAEL. SEPTEMBER 6 - 10 1987

TOPICS will include:

Multiple trauma; management of the traumatized limb with specific reference to the decision
to be made with regard to limb salvage or limb abiation; reimplantation; amputation following
limb salvage procedures; stump reconstruction; early amputation; late assessment of the post-
traumatic patient; traumatic amputations in children and the elderly; multiple amputations;
rehabilitation goals of the upper limb and the lower limb amputee; new developments in
prosthetics and orthotics; following limb salvage, bracing of limbs—function or support; foot
disorders in post-traumatic patients; surgical and/or orthotic solutions. Indications for partial
foot amputations.

Venue: The Dan Accadia Hotel, Herzliya, Israel.

Fees: Before July 1, 1987 After July 1, 1987
Physicians US $ 180.00 US $ 220.00
Para-medical participants US $ 140.00 US $ 170.00
Accompanying persons US $ 80.00 US $ 80.00

Further information from the Secretariat, ISPO 1987, PO Box 50006, Tel Aviv 61500,
Israel. Telephone (03) 654571.

CALL FOR PAPERS
Those wishing to present a paper are requested to submit an abstract no later than January 31,

1987.
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Over 500 KISTLER
force plates are used
by leading institutions
in 33 countries
around the world.

Precisely measured
forces and

torques - the key
to biomechanics.

Please ask for detailed information. Kistler Instrumente AG
Eulachstrasse 22
CH-8408 Winterthur, Switzerland
Piezo-Instrumentation Phone (052) 831111, Tx 896 296, Fax (052) 257200

...the platform for your success

Ll




kneeBrace  New Product |

—Japanese Patent, UE&!Q&‘I Hegnstraﬁan. Trader‘n&:k F{egastratmn and U-$-A Patent — Being Applied for. '

(Product Name) Patellar Band Size 5 M }.__‘[;_
. \ Yeri -al Dia. "
{Mode! No.) T03N (PB'RL.} {II{ {\JI'[ljt'I'f]:].]:)]irft l(:_:m'] 30—34 | 35—39 . 40—44

(Applicable to both left and night knees)

Anatomy Physiclogy Support

[NENAKAMURA BRACE Co.,LTD.

OHMORI OHDA TEL NATIOMNAL 0B548.9.0231
SHIMANE 624-03 JAPAN INTERNATIONAL +81.8548.9.0231




la)

(L)

(e}

(d)

CFSAKM -08 CFSBKA-09

A. Carbon Fiber Knee with Manual Lock N B. Carbon Fiber Adjustable
(a) AK Wire Socket Connector - Below Knee
(b) Carbon Fiber Knee with Manual Lock Unit (e) BK Wire Socket Connector
(c) Carbon Fiber Tubing (f) Carbon Fiber BK Adaptor
(d) Carbon Fiber SACH Ankle (g) Carbon Fiber Tubing
Weight:09 Kgs. (h) Carbon Fiber Adjustable
SACH Ankle

Weight:0.35 Kgs.

LIGHTWEIGHT, STABILITY, SMOOTH ACTION, REASONABLE PRICE — HIGH
QUALITY GUARANTEED.

THE PROSTHESIS HAS BEEN WELL RECEIVED IN THE U.S.A.

FOR A MORE COMFORTABLE GAIT TRY THE TEH LIN CARBON FIBRE
PROSTHESIS.

SISIHLSOHd H3dld NOGHYd NIT H3l

TEH LIN PROSTHETIC & ORTHOPAEDIC INC.
No. 236-238, Sec. 3, Hoping W. Rd., P.O. Box 79-78, Taipei, Taiwan, R.0.C.
TELEX: 19199 TLCO CABLE: “TLCO” TAIPE! TEL: 3023071/6 (6 Lines)




We Have A Lot To Offer...

NEW STYLE
SUPER-SOCK -
PROSTHETIC
SOCKS /
100% :
Washable

Sheath sizes
correspond

Wool

Compressogrip

to prosthetic
STUMP SHR'NKERS sock sizes
Tubular elastic compression mate- N
rial for control or prevention of T—y
edema following amputation N
surgery.

\{ CAST-RITE =

TORSO
INTERFACE

CAST-RITE
FRACTURE
CAST SOCKS

For wear
under body
jackets,
girdles,
plaster
casts, etc

CAST-RITE
FRACTURE
BRACE SOCKS

Compressogrip
TUBULAR ELASTIC
BANDAGE

With Over 10,000 Items In Our Line!

Prosthetic Socks, Fracture Cast and Bracing Supplies, Knees,
Ankle Joints, Stockinette, Cosmetic Underhose, Arm Sleeves,
Feet, Orthotic Supplies, and Much More.

WRITE FOR THE 550 PAGE KNIT-RITE CATALOG TODAY.

KNIT-RITE, INC.
KN II. RII[ 2020 Grand Avenue e P.O. Box 208 ¢ Kansas City, MO 64141
-t Phone: (816) 221-5200

‘W TWX #9107710513 ' Cable Code: KNIT-RITE

K41630




3.0.M.1. VEST-

The patented SOM.L® Brace has been used for a
number of years fo provide stability and support for a
variety of injuries associated with the cervical spine.

Now, the respected SO.M.. suspension system is
available with a halo type body jacket to provide even
more support for a variety of post-surgical applications
as well as acute sprains, strains and subluxations.

Introducing the S.O.M..® Vest—C.TO.

Stabilization of the cervical spine is achieved by i
immobilizing the skull relative to the chest with a SOMI.
type superstructure connected to a halo type body
jacket. Occipital and mandible pads are completely
adjustable to provide maximum support and control
anterior/posterior motion, lateral flexion and axial
rotation. In addition, an improved over-the-shoulder
suspension system is used for positive body jacket
support and positioning.

S.O.M.L.# Vest—C.TO. for long term rehabilitation.

For comfort the SOMI. Vest—C.TO. body jacket is
thermoformed from flexible polyethylene and covered,
on the inside, with a soft Kodel liner. The liner is

aftached to the body jacket with Velcro® and may be
easily removed, washed or replaced for patient
hygiene.

The lightweight body jacket is also ventilated to help
in the prevention of pressure sores.

As rehabilitation proceeds a SOMI. head band may
be used fo allow removal of the chin plate enabling
the patient to eat, wash or shave while maintaining a
stable cervical spine

Three sizes to correctly fit adults and children.

The SOM. Vest—CTO. is designed to provide
cervical immobilization for patients ranging in weight
from 75 to 200 pounds. Fully adjustable and easy to
apply. the SOM.. Vest CTO. may be fitted while the
patient is in a horizontal position, such as a hospital
bed or Stryker type frame.

© 1986, United States Manufacturing Company

Product Numbers:
Chest | Patient Product
Size Circumference | Weight Number
Small 26"-30" 75-100 los. A30-200-000
Medium | 30"-36&" 100140 Ibs. | A30-200-000
Large 36"-44" 140-200 Ibs, | A30-200-00Q

US. Patent Number 3,724,452

United States Manufacwr‘ ing Company 1

180 North San Gabriel Boulevard, Post Office Box 5030

“Pasadena, California 9110
LIMBRACE, TWX No,:910-588-1973, Telex: 466-:

JA. (818) 796-0477
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