Communicating the Science of Prosthetics and Orthotics

" Muscle action by way of multiple
‘miniature Tunnel cineplasties

W/////////////// S

Our laboratory is explormg the use of direct mecham—
systems of powered prostheses. This work is related to

(1) the need for better control of arm/hand prostheses
and better proprioception, (2) the advent of improved
powered prostheses and controllers, (3) modern surgi-
- cal methods, (4) renewal of interest in cineplasty in
_Germany, and (5) collaboration with Dr. Robert Beasley,
a hand surgeon at New York University. Direct muscle
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Prosthesns Control By Way ot Direct Muscle Attachment
by chhardF ff. Weir, M.S. '

, attachment involves surgical intervention to make it
possible to physically interconnectamuscleortendonto’
a prosthetic limbfor purposes of controlling that pros— _

thetic device.

_ Tunneldi néplasty is the most common example of direct -
‘muscle attachment. Developed in a practical way by
Sauerbruch in Germany in 1916, the procedure requires.

thesurgical construction, by way of skin grafts, of a skin-
lined tunnel threugh thedistal third of a muscle thathas

‘beenreleased fromitsinsertion. Once healing iscomplete
‘apin canbeinserted through the tunnel. Since the tunnel
is skin-lined the pin does notbreak the skin’s protective

barrier with the outside world. Voluntary contraction of
the muscle enables its force and’ excurswn ‘to be trans-
mitted dlrectty toa prosthesas

To Tunnel Cmeplasly, page 5

VFlgure above: Schematic drawing showmg how multiple tunnel .

cineplasties, when used in conjunction with e.p.p. controllers, might

. provide subconscious independent muItt-dtgtt control for hand_
prostheses.
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Consumer Vtew ‘

: Usage of Golf Pmstheses

by Wayne L Vercellotti’

Asameans Of anintroduction to playing golf withoutan

‘arm, 1 would like to mention that a majerity of arm

“amputee golfers play the game without the aid of a- :

prosthe51s

* The first category of arm amputee golfers are ‘above-

elbow players. Due to the absence of an elbow, the

function of an arm prosthesis is very limited, if not_
- completely useless. [ have observed only two golfersin .

my travels who actually used an above-elbow prosthesis

“as an aid in playing golf. All other players played with T
onehand Wlthoutany additional deviceto ass:st themi in o

their golf swing.

The second category of arm amputee golfers arebelow- -
elbow players. My own amputatxon falls’ thhm thxs :

| category

Lhave been usmg a golf arm that has straps that attach .
~ tomy shoulders. This enables me to have the stability of
the shoulder to provide a solid golf swing. The arm has
no myoelectric capabilities. The disadvantage 1 have'

" noticed with the shoulder harness is that it restricts my

backswing to the extent that I.cannot take the club back -
any further than a three-quarters back-swing. This re- -
striction has a major impact on the con31stency of my - .
armand the overall distance of my shot. The problemis © .

. the same for right="or left-hand golfers. With a hand . . -
m155mg, the abbreviated swmg resultsin an meffectwe. -

golf swing.

At the present time, I am developmg a golf prosthe51s -
. that attaches to my left arm biceps and prevents any :

" restriction to my backswmg The trade-off here is that -
- as well. The book mcIudes a glossary and n res ‘
of helpful books and orgamzatlo $ in-the b

you must, at least in part, power the golf swing with

7_ your left arm- and shoulder. I have discovered that-

"‘because of the atrophy in my left arm and the lack of
. strength in my left shoulder and back, I have lost'a

considerable amount of distance in my shots. I.am

‘working with a sports therapist, doing specific exercises

o bui_ld‘u'p my left shoulderand arm. T hopeto hai}e this -
accomplished by Spring, 1992, and to take my new -

- swing to the golf course for the ultimate test. If all is Jost,
Icanstili reverttomy shoulder harnessarmand play the

samne game that I have been doing for the past 28 years. .

I will-give you an update in the fall of 1992 as to my
'success in this venture. Good: golfinglé -
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ISPO Update

Come to the city “that works” and experience thebeauty
and diversity of Chicago-its fabulous skyline, with Sears
Tower, the world's tallest building; outstanding archi-
tecture; world-renowned museums; its lively theater
scene; and the incomparable Chicage Symphony Or-
chestra which will be performing at their summer home
in a nearby suburb during the Congress. Enjoy the
summer festivals and choose from hundreds of fine

restaurants of all ethnic types and price ranges. You can

swim, sail, or fish in beautiful Lake Michigan.

Chicago is the site of the VII World Congress of the
International Society for Prostheticsand Crthotics (ISPO),
to be held June 28 to July 3, 1992. At the Congress,
* discover “the New World Developing in Prostheticsand
Orthotics Around the Globe”~the Congress theme. More
than 60 hours of instructional courses and symposia will
be offered-your chance to Jearnabout innovationsin the
prosthetics/orthotics field, and to shareknowledge with
_ peers.and fellow consumers.

A fine tour and social program is also planned, which
includes visits to famous architectural sites on a delight-
ful river cruise and visits to museums, galleries, sport-
ing events {Chicago Cubs), and musical performances.
Chicago's beautiful shops and multi-level malls offer all

types of merchandise within walking distance of the

Hyatt Regency Chicago Hotel, where the Congress will
take place. A special hotel rate of $102 per night, single
or double occupancy, is also available. The Congress is
accessible to persons with disabilities.

“To receive a Call for Papers, Exhibitor's information, or
Registration information for the VII World Congress of
18P0, contact: Secretariat, VII World Congress of I5PO,
¢/0 Moorevents, Inc., 676 North 5t. Clair 5t. Suite 1765,
Chicago IL 60611 USA, Telephone (312) 851-9600, Fax
(312) 951-9854.%

Resource Unit

Manufacturers' Database Available

Beginning this month, a fledgling database of pros-
thetic-orthotic manufacturers is now available through
.the Resource Unit Help Line, (312) 908-6524. This data-
. base lists names, addresses, principal products, and
other helpful information about P&0 manufacturers.

Apptoximately 100 manufacturers are currently repre- .

sented. If you are a manufacturer who would like to be
listed in this database, please contact Else Tennessen at
the Resource Unit for more information.

Tocolumn 2...

“Communication About Disability”

For those interested in media issues, in NIDRR's
RehabBrief, Vol. XII, Issue 12, the discussion focuseson
the communication of information about persons with
disabilities. A new breed of communicator, the “disability -
communicator,” has arisen to bring the concems of
persons with disabilities into sharper focus. These com-
municators are also working to modify language which
describes persons with disabilities and disabling con-
ditions.

Under grants from the NIDRR, studies have singled out
specific problems in the media regarding persons with
disabilities; for example '

1) Too much emphasis on disabled people as human
interest material-"the disabled personisoften portrayed
as being constantly good humored, patient, and coura-
geous, or as being a sad victim.”

2) Most media stories don't cover the real issues facing
persons with disabilities.

3) The language descnbmg persons with disabilities is
often offensive.

The;studies go on to differentiate between ‘traditional

. stories, which show people with disabilities as malfunc-

tioning in some way, to progressive stories, which show
disabled peopleascontributing to society. TheRehabBrief
concludes with positive ways society and the media are

" improving in thisarea. The Brief isa helpful summary of

this challenging problem; order additional copies from

. PSI International, P.O. Box 5168, Arlington VA 22205,

One way to improve communication is to dispense
information, like the Resource Unit does, and to work
for self-advocacy, where persons with disabilities act to
educate those around them and to let others know how
they feel, what their needs are, and how they wantto be
treated. The Resource Unit is proud to act in the area of
advocacy through information.¢ EMT

- 1930 Annual Report and
New PRL/HEP Bmchures Now Avaiiab!e

"--_The Annual F{eport descnbmg actnntles at Northwestern:‘
- _Unwerssty s Prosthetics Research Laboratcry and Rehabﬂlta{'f
- tion Laboratorym 1990 is available FREE to mterested parties. -
. To order, send 2 writen requestp!us $2.50 poatagemndlmg -
- for each’ report to: Borinie Collard; NU REP-PRL, 345 East::
-+ Superior St.,, Roam 1441, Chicago IL 60611 USA. Allow 46
' weeks for delivery. PHL/REP brochures are avallable free_~ :
- from the Resource Umt , e
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S prostheses or orthoses such-data may be of sub;

On the Importance of Measurmg Instruments to i
Prosthetics- Orthotlcs Advancement 2

by Dudley S. Ch:ldress, Ph. D SRR
Dzrector Northwestern Unwers:ty PRL REP

As the field of prOsthetics and orthohcs advanCES mea-f-" R

surement instruments will likely become miore 1mp0r— _' ; _
tant in the assessment of function and in ‘the achieve-' work is successfully comple%ed the:
mentofoptxmai clinical results. For example galtanalyg__*'_-"- '-:_ported remembered_ and publlshed
sis equipment is becommg more preva]ent in hospltal--' ; '
clinical facilities and in & few years may be.used in
private prosthetic/orthotic laboratories. Accurate data, B
obtained through appropriate and verified eqmpment TR s
needs to be a primary goal. Poor or inaccurate datamay. - Swill play
actually be worse than no data at all. In the desire for
quantitativedata, we somehmesforgettheneedto make-."]- CHon
sure the numbers we obtain are accurate and meaning-
ful. Hence, this short essay ori the 1mp0rtance of quahty
mstruments and accurate measurements = i

Scientific advancement is underglrded by 1ts mstru— ok
ments.. For example, Kepler's laws, which revoluhon-'-}.':__ﬁ

ized the understanding of planetary motion, and which'. -

contributed significantly to the development of =

Newtonian Mechanics, could not have been developed- - -

by Kepler without astronomical data of a certain degree =

of accuracy. The needed data, which Kepler ultlmately__'-_: iy

obtained from Tycho Brahe, wasavailable because Brahe .\

had constructed observational instraments far superlor e

to other instruments of his- day and had used themto

collect extensive planetary movement data. The scien- 1

tific insights of Kepler could riot have come about with- -~ *

outthedata havmg the reqmred accuracy—accuracy thatf.-' . ment theory ]ustas there 15 <o
was dependent upon the deSIgn and construchon ofthe'-r_‘ : e of computers there also ;
measuring instruments. L SR

Data related to biomechanical measurements (for ex- -
ample, human ambulation) is not likely to have the far. - :
reaching influénce on science that Brahe's planetary ..
motiondid, buttoa caregiver who providespeoplewith- }ust am t so R
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" Tunnel Clneplasty, from page 1

Tunnél cineplasty was mtroduced inthe USA in 1939 by
Kessler. The procedure was never very popular here
and was mostly discontinued in the late 1950s. This was
partly due to the failure of a significant number of tunnel

cineplasties o provide sufficient force and excursion ..
+ . with which to power a prosthesis. But the superior
- -control properties provided by those tunnel Cmeplashes

thatdid work are well documented

‘Availability of externally powered prostheses means
that the muscle of a tunnel cineplasty is no longer
required to provide the power for prostheses. Conse-

“quently, we believe that miniature tunnel cineplasties,

- used as control inputs to extended physiological pro-
prioception (e.p. p-)controllers (unbeatable position servo

mechanisms; see July 1991 Capabilities) can significantly
Jimprove the control ofprostheh.c devices for upper-limb

amputees. The sensory feedback that is inherent in both
the skin and muscle of the cineplasty provide a means
for conveying information on the state of the prosthesis

" . to its user in a somewhat subconscious and natural '

-manmer (pr0pnocephon)

" The use of multiple miniature tunnel cmeplashes, in

conjunction with e.p.p. controllers, opens up many new
control possibilities. Multiple forearm cineplasties, each
with an e.p.p. controller, has the potential to provide
independent multi-digit control for below-elbow am-
putees. Likewise, for high-level upper-limb amputees,

multiple cineplasties could be used to augment orreplace '

. existing control sites to provide improved mulh -func-
. tional control.of arm prostheses

Our iaboratory is carrym g outmveshgahons to quantlfy '

how tunnel cineplasty compares with other prosthesis

- control methods used today. If tunnel cineplasty or
other means of direct muscle attachment should prove

10 be superior to other forms of control, then the extra
surgery required with this method could be justified. In
order tomeéasure the performance of one control'method
over another, we are having volunteer arm amputees,

who already have tunnel cineplasties, perform pursuit -

tracking and blind positioning tasks through their direct

muscle attachments and through other ways. By use of

* spectralanalysis and information theory, aninformation
transmission rate can be obtained from the results of
these tasks. This quantity is a performance index that
provides a measure of a subject’s everall performance

‘and that permits quantitative comparlsons between

' control methods. ¢

.. Moun'i GE and Bemberg, 2
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