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Cervical Orthoses 
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O r t h o s e s are fit for the control o f m o t i o n abou t a 
j o i n t or j o in t s . B y ex tens ion , cervical o r thoses are fit to 
control m o t i o n o f the cervical s p i n e . S u c h o r thoses are 
p rov ided to pa t ien t s for a w i d e var ie ty o f cond i t i ons 
r ang ing from the mere ly i n c o n v e n i e n t o n o n e e n d o f 
the spec t rum to the life th rea ten ing at the o ther end . In 
r e sponse to this n e e d , a p le thora o f devices have b e e n 
desc r ibed ; a r ev i ew o f the l i terature and o f manufac
turers ' catalogs wil l reveal a pos i t ive galaxy o f or
t hoses , all desc r ibed as b e i n g o f great efficacy and 
m a n y differing from o thers in mat te rs o f on ly m i n o r 
detail. Wha t seems to b e lacking is any systematic and 
quantitat ive assessment of the various orthoses ' mer
its a n d a ra t ional s c h e m e for the i r use . W h i l e i t m a y 
be overs ta t ing the case , it s e e m s that mos t indiv iduals 
in va r ious parts o f the count ry rely on two rules of 
three: se lec t ing from the panoply avai lable three or
thoses graded as min ima l ly , modera te ly , and max i 
mally i m m o b i l i z i n g ; and fit in te rms of small , 
m e d i u m , a n d large. W h i c h or thoses are se lec ted is 
shaped b y local preference , t ra in ing , and expe r i ence 
a m o n g o the r factors . 

In contras t to o ther areas o f or thot ics , t he topic o f 
cervical or thot ics can b e desc r ibed as a s tepchi ld o r 
p la in s h o e . S i n c e the e n d of W o r l d W a r H, o the r areas 
of or thot ics have b e e n radically r e shaped ( lower l i m b 
or thot ics and sp ina l or thot ics for sco l ios i s and 
kyphos i s ) b y the appl ica t ion of n e w k n o w l e d g e , n e w 
t echno logy , a n d n e w ph i lo soph ie s of t rea tment . 
U p p e r l i m b or thot ics occup ies the midd le g round: i t ' s 
no t that the effort has no t b e e n m a d e , jus t that the 
resul ts have b e e n less than totally successful . 

It w o u l d , o f course , b e fal lacious to sugges t that no 
effort at all has b e e n m a d e to e lucidate in s o m e ra
t ional fash ion the prescr ip t ion o f cervical o r thoses . 
J a m e s D . Harr i s , D . O . , in h i s r ev i ew of cervical or 
thoses in Orthotics Etcetera, 2nd Ed. (1) cites a variety o f 
references w h i c h u s e d such m e a n s o f m e a s u r i n g cer
vical m o t i o n as gon iome t ry , c ine rad iography , and 
still r ad iography to assess the i m m o b i l i z i n g affects of 
var ious o r thoses . H e further u sed these references 
and descr ip t ions of ef fect iveness in h i s compar i sons 
of a var ie ty of o r thoses . Rol l in M . J o h n s o n and h i s 

coworkers (2 , 3) u sed the i r or iginal s tud ies for a s i m i 
lar pu rpose . T h e i m p r e s s i o n r e m a i n s , h o w e v e r , that 
w h i l e useful work h a s b e e n done , the effects o f i t h ave 
b e e n relat ively small scale, and m u c h r ema ins to b e 
done . T h i s po in t o f v i e w is endor sed b y the results of a 
w o r k s h o p pane l c o n v e n e d in 1977 (4 ) . It w o u l d s e e m 
that there exis t s a g e n u i n e n e e d for research to b e 
conduc ted c o m p a r i n g the efficacy o f va r ious o r thoses 
w i th an eye towards deve lop ing a ra t ional ba s i s for 
p rescr ip t ion and for the results to b e w ide ly d i s semi 
na ted . 

T h e contrary po in t of v i e w can , o f course , b e ar
gued . T h o s e ins t ances that are truly life th rea ten ing 
are relat ively few, usual ly p rompt ly r ecogn ized , a n d 
are be s t m a n a g e d aggress ive ly w i th i m m o b i l i z a t i o n , 
con f inemen t to b e d a n d even surgery . For the res t , 
cervical orthoses are generally prescr ibed for episodic 
and shor t te rm rel ief o f pa in . Even i f p re sc r ibed wi th 
an or thos i s that does no t perfectly ma tch the n e e d , 
pa t ien ts l imi t the i r ac t iv i t ies in r e sponse to pa in and if 
necessa ry a n e w or thos is can b e p resc r ibed . U n d e r the 
c i r cums tances a ba s i c m e a s u r e of c o m m o n sense i l
l umina ted b y expe r i ence wil l se rve to assess the c o m 
pe t ing c la ims of s imi la r o r thoses a n d ma tch a par t icu
lar o r thos is w i t h a par t icular s i tua t ion. 

It wou ld also b e fallacious to argue that no i m 
p rovemen t s in t echno logy have b e e n m a d e . W h i l e 
such deve lopmen t s as the Ph i l ade lph ia Collar and the 
S . O . M . I . can b e c i t ed , the foremost example is the 
Halo . Or ig ina l ly a spec ia l ized dev ice appl ied in 
spec ia l ized cen te rs for relat ively few ind ica t ions , it 
has , in the gu ise o f the Halo-vest , c o m e to b e wide ly 
used in ins tances w h e r e max ima l i m m o b i l i z a t i o n and 
poss ib ly dis t rac t ion are needed . W h i l e i n t imida t ing 
in appearance and impl i ca t ions , the e v i d e n c e is that 
the t e c h n i q u e is readi ly mas t e red , and that the dev ice 
is wel l tolerated b y pa t ien t s . H o w e v e r , the poss ib i l i ty 
of such compl ica t ions as p in -s i t e in fec t ions , pene t ra 
t ion o f the skul l , and loosen ing do exis t . As a result o f 
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t hese reasons and the general ly felt n e e d for s o m e 
th ing less drast ic , i f equal ly effect ive, calls have b e e n 
m a d e for a n o n - i n v a s i v e ha lo (4 ) . 

In r e sponse , W i l s o n , Hadj ipav lou , a n d Berre t ta (5) 
desc r ibed " A N e w Non- Invas ive Ha lo Or thos i s . . . " 
in 1978. Fundamenta l ly , th is is a S . O . M . I . o r thos i s 
modi f i ed b y the subs t i tu t ion o f a l ow tempera ture 
thermoplas t i c skull-cap for the occip i ta l p i ece . T h e 
authors c i ted expe r i ence t rea t ing 2 0 cases o f uns tab le 
fractures and c ine rad iograph ic s tudies to suppor t 
the i r con ten t ion that " t h i s o r thos i s is a lmost the 
t rea tment o f cho ice w h e n e v e r r ig id i m m o b i l i z a t i o n o f 
the cervical sp ine is i n d i c a t e d . " 

In a s imi lar v e i n , R u b i n , D i x o n , and B e r n k o p f (6) 
d e s c r i b e d in 1978 ano the r mod i f i ca t ion o f the 
S . O . M . I . In this dev ice the m a n d i b u l a r p i e c e w a s re
m o v e d and two pads p res s ing in unde r the zygomat i c 
a rches w h e r e subs t i tu ted . In addi t ion , a "c ran ia l ver 
tex p a d " r igidly f ixed to the occipi ta l pad and f lexibly 
c o n n e c t e d to the zygomat i c pads was added. T h e au
thors s h o w e d rad iographic a n d pho tograph ic ev i 
d e n c e o f n e a r r ig id i m m o b i l i z a t i o n o f the cervical 
sp ine of one subjec t . H o w e v e r , t hey cau t ioned that 
the dev ice w a s i n t ended for relat ively b r i e f u s e , spe
cifically for the removal of t rauma patients to a hospital 
b y t ra ined pa ramed ic s , and they further specula ted as 
to the u n k n o w n effects o f long- te rm pressure on the 
zygoma t i c a rches . 

In te res t ingly e n o u g h , b o t h Harr i s (1) a n d R u b i n , et 
al (6) refer to a dev i ce desc r ibed b y Boldrey in 1945. It 
is de sc r ibed as a r ig id cap e n c o m p a s s i n g the pos ter ior 
and lateral aspec ts o f the skull w i th a forehead strap 
and sub -zygoma t i c pads . It was connec t ed b y a post
e r ior s teel upr igh t to padded thoracic a n d l u m b a r 
b a n d s w i t h over the shoulder ex t ens ions a n d s traps. 

N o n e o f t hese var ia t ions are commerc ia l ly availa
b l e . O n e further p o i n t needs to b e cons idered : Harr is 
(1) ci tes ev idence o f Har tman , et . al. that the Guilford 
O r t h o s i s is 9 0 - 9 5 % effective in res t r ic t ing mo t ion . 
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There fore , does the n e e d for a n o n - i n v a s i v e ha lo really 
exis t? 

In any even t , i t i s apparent that the sub jec t o f cervi 
cal or thot ics is o n e that ha s rece ived scant a t ten t ion . 
W h a t is n o t so apparen t is w h e t h e r o r no t such at ten
t ion is vital ly needed . 
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Questionnaire 
The Cl in ica l Pros the t ics and O r t h o t i c s — C . P . O . editorial board believes that two-way communication will aid the 
growth of the profession. The AAOP provides a forum, within this publication, through which practitioners can let 
their voices be heard on significant issues. Please take a few minutes to complete the questionnaire on cervical orthoses 
and return to: Charles H. Pritham, CPO, Editor, Cl in ica l Pros the t ics and Or tho t i cs , do Durr-Fillauer Medical, Inc., 
Orthopedic Division, 2710 Amnicola Highway, Chattanooga, TN 37406. 
1. D o y o u feel there exis ts a n e e d for further research 5. List , in order of f requency, the three mos t com-

in cervical o r tho t ics? 
Yes No 

m o n l y u s e d cervical o r thoses in y o u r prac t ice . 

2 . D o y o u feel such research w o u l d affect you r prac
t ice? 

Yes N o 

3. D o y o u feel there exis ts a n e e d for a non - invas ive 
ha lo? 

Yes N o 

4 . D o you as an or thot is t current ly par t ic ipate in the 
appl ica t ion o f Ha lo-Ves t s? 

Yes No 

C o m m e n t s (please use separate shee t i f necessa ry) : 

Meetings and Events 
Please notify the National Headquarters immediately concerning additional meeting dates. It is important to submit 
meeting notices as early as possible. In the case of Regional Meetings, it is imperative to check with the National 
Headquarters prior to confirming date to avoid conflicts in scheduling. 
1983, May 5 - 7 , AOPA Region IV Annual Meeting, Down

town Holiday Inn, lackson, Mississippi. 
1983, May 1 2 - 1 4 , AOPA Regions II and III Combined 

Meeting, Colonial Williamsburg, Williamsburg, Vir
ginia. 

1983, May 1 9 - 2 2 , AOPA Region V Annual Meeting, Stouf-
fers Dublin Hotel, Columbus, Ohio. 

1983, May 2 5 - 2 8 , AOPA Regions VII, VIII, X and XI Com
bined Meeting, Four Seasons, San Antonio, Texas. 

1983, June 3 - 5 , AOPA Region IX, COPA, and the Califor
nia Chapters of the AAOP Combined Annual Meeting, 
Harrah's, South Lake Tahoe, Nevada. 

1983, June 7 -10 , UCLA Advanced Upper Extremity Pros
thetics Seminar, Los Angeles, California. 

1983, June 1 2 - 1 6 , 6th Annual Conference on Rehabilitation 
Engineering, Town and Country Hotel, San Diego, 
California. 

1983, June 14-18, Annual Conference of the American Phys
ical Therapy Association, Convention, Center, Kansas 
City, Missouri. Contact: Meeting Services, APTA, 1156 
15th St., N.W., Washington, DC 20005, 202-466-2070. 

1983, June 1 6 - 1 9 , AOPA Region VI and AAOP Midwest 
Chapter Combined Annual Meeting, Olympia Resort 
and Spa, Oconomowoc, Wisconsin. 

1983, June 1 9 - 2 3 , American Medical Association's Annual 
Meeting of the House of Delegates, Chicago Marriott 
Hotel, Chicago, Illinois. 

1983, July 1 7 - 2 2 , ABC Practical/Video/Oral Exam in con
junction with Northwestern University, Radisson Hotel, 
Chicago, Illinois. Contact: ABC National Headquarters, 
717 Pendleton St., Alexandria, Virginia 22314. 

1983, July 31-August 4 , National Spinal Cord Injury As
sociation Annual Convention, Americana Congress 
Hotel, Chicago, Illinois. Contact: Illinois Chapter, Na
tional Spinal Cord Injury Association, P.O. Box 468, 
Palos Park, Illinois 60464, 312-974-1103. 

1983, August 14 -18 , Boston Scoliosis Brace Course, spon
sored by the Dept. of Orthopedic Surgery, The Chil
dren's Hospital, Boston, Massachusetts. Contact: Paula 
Roth, Dept. of Orthopedic Surgery, The Children's Hos
pital, Boston, Massachusetts 02115. 

1983, September 5 - 9 , The IV World Congress of the Inter
national Society for Prosthetics and Orthotics, Imperial 
College of Science and Technology, London, England. 

1983, September 16-17 , Forum '83—A National Sym
posium on Custom Fitted Seating Systems, Sponsored 
by AAOP and the Newington Children's Hospital. 
Contact: The Newington Children's Hospital, Orthotics 
and Prosthetics Dept., 181 East Cedar St., Newington, 
Connecticut 06111. 

1983, September 2 1 - 2 3 , Annual Advanced Course on 
Lower Extremity Prosthetics, Nassau County Medical 
Center, East Meadow, New York. Contact: Dept. of 
Physical Medicine and Rehabilitation, Nassau County 
Medical Center, 2201 Hempstead Turnpike, East 
Meadow, New York 11554, 516-542-0123. 

1983, October 2 5 - 3 0 , AOPA National Assembly, Hyatt Re
gency, Phoenix, Arizona. Contact: AOPA National 
Headquarters, 703-836-7116. 

1984, January 2 5 - 2 9 , AAOP Annual Meeting and Seminar, 
Dutch Resort Hotel, Lake Buena Vista, Orlando, Florida. 
Contact: AAOP National Headquarters, 703-836-7118. 

1984, April 1 2 - 1 5 , AOPA Region IV Annual Meeting, Wav-
erly Hotel at the Galleria, Atlanta, Georgia. 

1984, April 1 9 - 2 2 , AOPA Regions V and VI Combined An
nual Meeting, Amway Grand Plaza Hotel, Grand Rapids, 
Michigan. 

1984, May 3 - 4 , AOPA Regions II and III Combined Annual 
Meeting, Concord Hotel, Kiamesha Lake, New York. 

1984, June 1 - 3 , AOPA Region IX Meeting, Harrah's, South 
Lake Tahoe, Nevada. 
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LETTERS TO THE EDITOR 
Your responses to the letters are welcomed. 

D e a r Edi tor , 

F e w people wil l d i sagree w i t h t he obse rva t ion that 
poor c o m m u n i c a t i o n is the cause of m a n y u n n e c e s 
sary mi sunde r s t and ings that lead to i n c o n v e n i e n c e s , 
a rgumen t s , acc iden t s , and all sorts o f o the r un-
pleasantr ies . Because near ly all o f our c o m m u n i c a t i o n 
is affected b y t he use of words , it is impor tan t that w e 
select and use the m o s t appropr ia te words avai lable to 
convey in format ion , t hough t s , and ideas . 

B e c a u s e the Eng l i sh language con ta ins m o r e words 
than any o ther l anguage , it is t he mos t versa t i le and 
the m o s t useful , w h i c h is the p r imary reason that i t 
has replaced French as the d ip lomat ic l anguage . T h u s , 
Eng l i sh p rov ides the user the oppor tun i ty to desc r ibe 
even t s , cond i t i ons , t h ings , and peop le a n d to o ther
w i s e express h i m s e l f to var ious degrees a n d shades of 
m e a n i n g not pos s ib l e in a n y o the r l anguage . Y e t there 
s e e m s to b e no s y n o n y m or useful a l ternate express ion 
for " a m p u t a t i o n s t u m p . " 

In sp i te o f th i s , the te rm " res idua l l i m b " is b e i n g 
used b y s o m e in pr in t to avo id u se o f a w o r d that they 
cons ide r to b e an " u g l y " word , w h i c h causes e m -
b a r a s s m e n t to the a m p u t e e . 

I do not d isagree w i th the concep t of sea rch ing for or 
dev i s ing a be t t e r w o r d or express ion , bu t I be l i eve 
s t rongly that it shou ld b e be t te r in every w a y . T h e 
w o r d " r e s i d u a l " w h e n u s e d as an adject ive m e a n s 
" r e m a i n i n g , " and therefore each t ime I read or hear 
" res idua l l i m b , " m y i m m e d i a t e in terpre ta t ion is the 
r e m a i n i n g , o r in tact , a rm or leg o f a uni la teral am
pu tee . T o b e correct , one w o u l d have to use " t h e 
res idual part o f the leg ( a r m ) . " 

Not on ly is the te rm " res idua l l i m b " mis l ead ing to 
m o s t readers w h o have a good c o m m a n d of the E n 
gl i sh l anguage , bu t i t m u s t b e qu i t e confus ing to 
fore ign readers a n d l i s teners . T h e use o f co ined or 
poor ly conce ived te rms in scient i f ic and technica l 
texts w h e r e p rec i s ion is impor t an t can b e ex t remely 
t roub lesome , espec ia l ly to n e w c o m e r s to the field 
w h e n they can ' t f ind the i n t ended def in i t ion in the 
d ic t ionary . 

T h e r e is cer ta inly no ob j ec t i on to u s i n g any subs t i 
tu te the c l in ic ian wan t s to dev ise in talking to a sens i 
t ive pa t ient . In oral c o m m u n i c a t i o n b e t w e e n t w o 
peop le or a small g roup " a rose b y any o the r n a m e 
wou ld smel l as s w e e t , " b u t in wr i t ten texts , the 
m e a n i n g o f each w o r d mus t b e qu i t e specif ic ; and 
therefore , I be l i eve it no t to b e in the b e s t in teres t o f 
all conce rned to con t inue use o f the te rm " res idua l 
l i m b " in the sc ient i f ic and technica l l i terature. 

U s e of " s t u m p " in l i m b pros the t ics s imply fol lows 
the tree ana logy used to desc r ibe the major s egmen t s 
o f the h u m a n b o d y — t r u n k and l i m b s — a n d therefore 
it is qu i t e logical to u se it. It canno t b e cons ide red to b e 
a "p r e t t y " word , b u t ne i the r are " a m p u t a t i o n " a n d 
" a m p u t e e , " w h i c h s e e m to b e qu i t e accep tab le . 

I h o p e that " r e s idua l l i m b " i s b e i n g adopted mos t ly 
b y those w h o l ike to use faddish words such as " i m 
p a c t " o r " t a rge t " as ve rbs and the non-ex i s t en t 

" p r i o r i t i z e , " a n d that in t ime i ts u se wil l b e d i scon
t inued . 

Pe rhaps Clinical Prosthetics and Orthotics—C.P.O. 
w o u l d l ike to serve as a forum to f ind out h o w others 
feel abou t the mat ter . 

S ince re ly , 
A . B e n n e t t W i l s o n , Jr . 

Mr. Wilson raises very pertinent questions in his let
ter. In many instances (and certainly in many professions 
other than ours) people seem to adopt new terminology 
not to improve accuracy of communication, but rather to 
create an aura of technological sophistication and 
superiority. Yet the situation remains: many people ob
ject to the use of words such as "stump." It might be 
mentioned in passing that many patients object to being 
called patients, contending that they are not sick when 
they just need a new prosthesis. 

What do you think? How do you cope with such situa
tions? Your responses to Mr. Wilson's letter are invited. 

The Editor 

Dear Edi tor , 

I wou ld l ike to sugges t an upgrad ing o f t e rmino logy 
to the A c a d e m y and the indus t ry in genera l regard ing 
specific c o m p o n e n t s in upper extremity pros theses . 

M y conce rn is wi th the use o f the te rm " terminal 
d e v i c e " as referr ing to the p r o d u c t — b e i t h o o k , h a n d 
or wha teve r that is a t tached to the e n d o f the p ros 
thes i s . In the several yea rs I 've b e e n assoc ia ted wi th 
the pros the t ics indus t ry and from the v i e w p o i n t of 
bo th an a m p u t e e a n d a therapis t , I feel th is par t icular 
t e rmino logy is unduly cal lous a n d cold . Its effect u p o n 
n e w pat ients can b e ha r sh in that it conno te s an ob jec t 
w h i c h has no re la t ionship to the h u m a n ana tomy. It 
m a y in fact b e a cause for psycholog ica l revuls ion b y 
the pa t i en t b e c a u s e h e or she canno t ident i fy wi th the 
l anguage or its m e a n i n g . 

Because pa t ien t accep tance a n d funct ional u s e of 
pros the t ic devices is pa r amoun t to the profess ion , I 
sugges t that " t e rmina l d e v i c e " b e dele ted from our 
l anguage and replaced wi th the m o r e appropr ia te 
t e rm, " ana tomica l r ep l acemen t . " A n "ana tomica l 
r e p l a c e m e n t , " un l ike the te rm te rmina l dev i ce , ha s 
an ident i f iab le or ig in to the pa t ien t , i s a m o r e logical 
descr ip t ion o f the product , and has less robo t i c , m o r e 
h u m a n i s t i c in ferences . Ana tomica l r ep l acemen t can 
refer to a spl i t hook , A P R L dev ice , G R I P P rehens i l e 
H a n d , mechan ica l h a n d , cosme t i c h a n d , or m y o -
electr ical ly control led hands . To desc r ibe s o m e t h i n g 
to a pa t ien t as a t e rmina l device and s o m e t h i n g as a 
h a n d creates an unneces sa ry b i a s , o n e I feel is no t 
on ly inaccura te bu t can potent ia l ly a l ienate the am
pu tee from pros the t ic products i n genera l . 
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I encourage r e sponse to th is sugges t ion and h o p e 
that those ind iv idua l s in pos i t i ons to enac t such ter
m i n o l o g y c h a n g e take th i s sugges t ion to hear t and act 
on i t accordingly . 

Yours truly. 
B o b Radocy 
Therapeu t i c Recrea t ion S y s t e m s 
Boulder , C O 

Mr. Radocy addresses an interesting question. The term 
"terminal device" was adopted partially to provide a 
generic term including both hook and hand and partially 
to avoid the unpleasant connotations associated with the 
word "hook." His suggested replacement "anatomical 
replacement" is hardly a valid substitute. The term 
means the same as the word prosthesis and is hardly 
specific. An anatomical replacement could just as easily 
be an ear or an eye as a hand. What do you think? Do 
you object to the term "terminal device?" Do your pa
tients? What alternate term do you suggest? 

A Message from 
the Editor 

In the pas t year , several sugges t ions have b e e n re
ce ived that the ques t ionna i r e b e p r in ted on a separa te 
p i e c e o f p a p e r and inser ted loosely in to C.P.O. T h i s is 
to avo id the necess i ty o f cut t ing out a page of the 
newsle t te r a n d thus los ing con ten t on b o t h s ides o f the 
page . W h i l e the po in t is a va l id o n e a n d w e v i e w it 
sympathe t ica l ly , the fact is that c i r cumstances dictate 
aga ins t ou r adopt ing such a pol icy . 

Current ly C.P.O. i s mai led u n w r a p p e d and wi th 
out an enve lope . It is a s t ipula t ion o f the Postal Se rv i ce 
that w h e n th is is d o n e , there b e n o loose inser ts . In 
order to enc lose loose inser ts i t wou ld b e necessa ry to 
put the ind iv idua l cop ie s o f C.P.O. i n enve lopes or 
wrappers . Q u i t e frankly, the cos t is p roh ib i t ive . A s an 
al ternat ive w e wou ld sugges t that those w i s h i n g to 
r e spond to a ques t ionnai re a n d ye t retain their copy 
o f C . P . O . undes t royed have the re levant page repro
duced on a copy ing m a c h i n e . S u c h m a c h i n e s are 
wide ly avai lable today a n d the e x p e n s e is nomina l . 

W e h o p e that th i s wi l l no t d i scourage a n y o n e from 
re spond ing . O v e r t he years C.P.O. and its p redeces 
sors have ra i sed a n u m b e r o f re levant i s sues and gen 
era ted s o m e very in te res t ing data in re turn. R e 
s p o n d i n g to a ques t ionna i r e is o n e w a y , h o w e v e r 
smal l , o f par t ic ipa t ing in the affairs o f the p rofess ion , 
and i t is a lways in te res t ing to f ind ou t h o w y o u r 
fellow profess ionals s t and on i s sues o f s igni f icance . 

tOtf) ütønual 4tteeting of 

Smeritan 8cabemp of ©rt(joti*t* aπb 1ßtoithttiit≤ 

When: January 25-29,1984 Where: Dutch Resort Hotel 
Lake Buena Vista 
Florida 

Call for Contributed Papers 
You are cordially invited to join us in Sunny Florida to share your experience and knowledge with 

your fellow Academicians. 
Please submit your informal, typewritten, double-spaced abstract of 200 words or less to: 

David W. Vaughn, CPO 
P.O. Box 3885 
Duke University Medical Center 
Durham, NC 27710 

Please identify author(s) and their professional title (CP, CO, MD, etc.) underlining the speaker. 

Support your Academy—We are working for you, the individual Practitioner and Academician 
Deadline for receipt of abstracts is May 31,1983. 
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Extra-Ambulatory Prostheses 
T h e fo l l owing ana lys i s a n d c o m m e n t s w e r e d rawn from re sponses to a recen t ques t ionna i r e on ex t ra -ambula 

tory p ros theses . T h e ar t ic le , " E x t r a - A m b u l a t o r y Act iv i t ies a n d A m p u t e e / ' b y D r e w A . H i t t enbe rge r , CP, ap 
pea red in the A u t u m n , 1982 i s sue o f C.P.O. ( V o l . 6 , N o . 4 ) . 

As o f January 2 5 , 1983, five r e sponses h a d b e e n 
rece ived to the ques t ionna i r e on ex t ra -ambula tory 
p ros theses . T h i s is a ve ry low r e sponse a n d o f course 
n o val id conc lus ions can b e d rawn from it. 

In r e sponse to ques t i on n u m b e r o n e , " H o w m a n y 
ex t ra -ambula tory p ros theses have you m a d e ? , " four 
r e sponses sa id s ix-15 a n d o n e sa id 16 -25 . 

O n ques t i on n u m b e r two , " W h a t pe rcen t o f y o u r 
pa t ien t s are invo lved in s o m e form o f phys ica l exer
c i s e ? , " the average r e sponse w a s n i n e pe rcen t w i th a 
h i g h o f 2 0 % , a l ow o f five percen t and o n e w h o said 
h e h a d never though t to ask. 

W h e n asked , " W h a t percen t o f your pa t ien ts ask 
you abou t ex t ra -ambula tory p r o s t h e t i c s ? , " the aver
age r e sponse was 1 1 % wi th a low o f two percen t and 
a h igh o f 2 5 % . 

T h e r e spondees were asked to l ist , in order o f oc
cur rence , ex t ra -ambula tory act ivi t ies in w h i c h thei r 
pa t ien ts par t ic ipa te . The re w e r e four m e n t i o n s o f 
s w i m m i n g , a l though one w a s no t the first ac t iv i ty 
l is ted; there was a lso one m e n t i o n o f s cuba d iv ing . 
S n o w sk i ing was m e n t i o n e d three t imes a n d wate r 
sk i ing once . R u n n i n g and racquetba l l (a runn ing 
sport) w e r e b o t h m e n t i o n e d o n c e , as w e r e hun t ing , 
f i sh ing , weight - l i f t ing , and h o r s e b a c k r id ing. 

T h e r e spondees were a sked w h a t pe rcen tage o f 
pa t ien ts used the i r p ros thes i s for m o r e than ju s t dai ly 
act iv i t ies and the average r e sponse was s even per
cent , w i th a h igh of ten percent , a low of f ive percen t , 
and o n e w h o d idn ' t k n o w . 

A s to h o w m a n y o f the i r pa t ients h a d o n e pros
t h e s i s for da i ly a c t i v i t i e s a n d o n e for ex t ra -
ambula to ry ac t iv i t i es , the r e spondees on the average 
sa id four percen t , w i th a low o f o n e percen t , to a 
h igh o f ten percent . 

All the r e sponden t s said that they in fo rmed the i r 
pa t ien ts o f h a n d i c a p p e d sports o rgan iza t ions . O n e 
sa id h e had a d i rec tory pos ted , a n d ano the r sa id that 
there w e r e no such o rgan iza t ions in h i s area. 

T h r e e o f the r e sponden t s sa id that t hey w e r e no t 
sat isf ied wi th the level o f pros the t ics a n d its role in 
ex t ra -ambula tory act iv i t ies . O n e said yes , and the 
fifth sa id yes , bu t w i th reserva t ions . 

R e a s o n s g iven for ampu tees no t b e i n g m o r e in 
vo lved were : 

• lack o f in teres t 
• no t invo lved before amputa t ion 
• non-pos i t i ve social c o n d i t i o n i n g 
• fear o f in jury 
• i gnorance 
• e m b a r r a s s m e n t 
• re jec t ion 
• poor pos t -opera t ive m a n a g e m e n t 

All five sa id that they w o u l d l ike to a t tend a s emi 
nar on the top ic . Severa l addi t ional c o m m e n t s w e r e 
rece ived a n d are l is ted be low. In addi t ion , Carl A . 
Caspe r s , C P O , o f M i n n e a p o l i s , M i n n e s o t a took the 
t ime to wr i te a long , thoughtful let ter in r e sponse . 
Parts o f i t are quo t ed be low. 

Addi t iona l c o m m e n t s : 
1. " Y e s — w e n e e d be t t e r research on different de

s igns o f p ros theses for different funct ional ac
t i v i t i e s . " 

2. "Techn ica l repor ts de ta i l ing a l ignmen t a n d fab
r ica t ion for t hese spec ia l ized dev ices [are n e e d e d ] . I 
have had to research , des ign , and dev ise t e c h n i q u e s 
to create ex t ra -ambula tory p ros theses . A l so pre
pr in ted bu l le t ins w i th pho tographs for the pat ients 
w o u l d offer greater unde r s t and ing a n d perhaps de
s i re for these d e v i c e s . " 

M r . Caspe r s wr i tes , in part: 
" T h i s let ter i s in r e sponse to D r e w Hi t t enbe rge r ' s 

art icle on ex t ra -ambula tory act iv i t ies and the am
putee in the A u t u m n issue o f Clinical Prosthetics & 
Orthotics—CPO. I was very p leased to see this art icle 
cove r ing th is sub jec t as this has b e e n a sadly neg
lected area for a long t ime . 

" M r . H i t t enbe rge r b r ings up s o m e very g o o d 
q u e s t i o n s regard ing the rehab i l i t a t ion t e am ' s capa
bi l i ty o f m a x i m i z i n g the pa t ien t ' s act ivi ty level and 
more impor tan t ly the resul tant poor pos topera t ive 
care and m a n a g e m e n t o f the ampu tee . T h e vas t 
[majori ty] are suffering from d iabe te s o r o ther vas 
cular compl ica t ions . O b v i o u s l y , the level o f act ivi ty 
and the r equ i r emen t s for these peop le are g o i n g to b e 
considerably less s t renuous t han those of a y o u n g e r 
a m p u t e e . I th ink the p rob l em goes b a c k o n e s tep 
further a n d does no t start w i th the pos t -opera t ive 
care bu t in the opera t ive m a n a g e m e n t o f the am
pu tee . To date , t he phys i c i an ' s m a i n conce rn has 
b e e n w i th the med ica l needs o f the pa t ien t at that 
t ime and ve ry li t t le though t is g iven to the pa t ien t ' s 
funct ional n e e d s after amputa t ion . S u c h th ings as 
m y o d e s i s p rocedures , t ib ia- f ibula s tab i l iza t ion , and 
leng ths o f lever arms are all crucial in the long- range 
funct ion o f an ampu tee . . . . 

" In the area of l imi ta t ion , I t h ink M r . H i t t enbe rge r 
covered this ve ry wel l . The re is an e c o n o m i c l imi ta
t ion that n e e d s to b e covered he re a lso . T h e rehab i l i 
ta t ion t e am ' s k n o w l e d g e of ex t ra -ambula to ry ac
t ivi t ies a n d i ts awareness of the m a n y ex t ra -ambula
tory pros the t ic dev ices is s o m e w h a t l imi ted . T h i s 
t he reby creates an e c o n o m i c factor that m a n y am
putees are unab le to deal w i th . A s has b e e n well 
d o c u m e n t e d in the f ield of p ros the t ics , there is a 
n e e d for ex t ra -ambula tory devices a n d these shou ld 
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b e cons ide red in the total rehabi l i t a t ion , physica l ly , 
psychologica l ly , and economica l ly . 

" I n the areas o f p ros the t ic des ign , I t h ink there are 
a n u m b e r of th ings to provide [the pat ient] the capa
bility of part icipat ing compet i t ively or recreat ionally 
in ext ra-ambulatory activities. A sound pain-free re
sidual l imb is essential for good function in these areas. 
A g o o d unders t and ing of b io -mechanics as applied to 
the a m p u t e e is essent ia l for the prosthet is t to provide 
a wel l des igned prosthet ic device . . . 

" I n this day a n d age w e have avai lable to us a very 
soph is t i ca ted a rmamen ta r i um of c o m p o n e n t parts 
a n d space-age type mater ia ls that lend themse lves 
ex t remely wel l to p ros the t ic dev ice fabr icat ion, par
t icularly in the spec ia l ized l i m b s geared toward 
specif ic phys ica l ac t iv i t ies . 

" I n recent t imes there has b e e n m u c h u s e of th ings 
such as rota t ional abso rbe r s , Gre i s s inge r feet , and 
mul t i -axis type ankle j o in t foot complexes . All o f 
these types o f i t ems offer capabi l i ty to the ampu tee 
b u t should no t b e appl ied in a genera l fash ion . The re 
are m a n y act ivi t ies w h e r e a rotator or mul t i -axis type 
foot complex is ex t remely detr imental to the function-
ability o f an ampu tee . A n y sport wh ich requires rapid 
direct ional c h a n g e s wou ld be a good example whe re 
these i t ems shou ld no t b e used . A person making 
quick a n d rapid ad jus tments in dynamic ba lance 

requires immedia te r e sponse from the floor through 
floor react ion wi th his foot. This cannot b e accom
pl ished adequate ly wi th such i tems. 

" I n conc lus ion , I feel that ex t ra -ambula tory ac
t ivi t ies o f the ampu tee and the resul tant p ros the t ic 
dev ices that m a y b e requ i red for h i s successful par
t ic ipa t ion in these act ivi t ies is a relat ively u n t o u c h e d 
area. A great deal of inpu t is n e e d e d , b o t h from the 
amputees in this count ry and the ind iv idua l pros
thet ic prac t i t ioner , a long wi th the phys i c i an and re
habi l i t a t ion t eam m e m b e r s . I, myself , have b e e n an 
ampu tee for 23 years and have b e e n invo lved in 
n u m e r o u s compe t i t ive and recreat ional act ivi t ies and 
sports . I have found there are m a n y areas in w h i c h I 
can par t ic ipate in a n o n - h a n d i c a p p e d wor ld , and can 
b e very compet i t ive e i ther on a one to o n e basis or as 
a t e am m e m b e r . I have found this to be ext remely 
fulfilling for myse l f a n d feel this is o n e of the ul t imate 
goals that any ampu tee wou ld str ive to a c h i e v e . " 

• • • 
As regards the q u e s t i o n of to rque abso rbe r s and 

u se of the m o r e sophis t i ca ted ankle foot complexes , 
Mr . Caspe r s ra ises a ve ry in te res t ing ques t ion . Cer 
tainly m a n y pros the t i s t s hold dec ided v i e w s on the 
topic and it wou ld b e in te res t ing to rece ive Let ters to 
the Edi to r on the mat ter . 

T h e Edi tor 

AAOP Photo-Slide Contest 
PRIZES 
1st: $100; 2nd: $75; 3rd: $50; 4th: $25 
All Contestants will receive Honorable Mention in the Almanac. 

CRITERIA 
1. Must be a series of 15 or more slides dealing with either orthotics or 

prosthetics. 

2. Slides must illustrate one of the following: a) Patient management, b) 
Fabrication techniques, c) Components as directly applicable to patients, 
OR d) Successful rehabilitation using orthoses or prostheses. 

3. Professional-type quality, 35mm only, possessing: a) Sharp focus; b) Ac
curate exposure; c) Simple, non-distraction background (preferably a 
solid color extending from above the patient to the floor); d ) Readable 
graphs and charts, as needed; e) Clean clothing on all subjects—use 
shorts, leotards, drapes or gowns. 

4. Slides must be numbered and labeled. If script is required, it must 
accompany series. 

5. All slides will be copywritten and become property of the Academy, for 
use in the AAOP slide library as a resource for the profession. 

6. All patients depicted in slides must have signed releases. 

7. Contest limited to Academicians, certified practitioners, and persons in 
ABC-certified firms and/or AOPA member firms. 

JUDGING 
A special committee of the AAOP Public Relations Committee will review 
all slides. 

DEADLINE 
June 15, 1983. Winners will be notified by July 15, 1983. 

Send all entries to: 
AAOP Public Relations Committee 

4130 Highway 55 
Minneapolis, MN 55422 
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AAOP Brochure 
Introduces Orthotics, Prosthetics 

To The General Public 

Discount for 50 copies or m o r e . Please contact the A A O P Nat ional Headquarters : 7 0 3 -8 3 6 -7 118 . 

What are orthotics and prosthetics? Surprisingly or not so 
surprisingly many people do not know what these words 
mean or what is involved in the orthotic/prosthetic profes
sion. To help inform the general public, the American 
Academy of Orthotists and Prosthetists has published a 
brochure which defines the terms and offers a description of 
the profession. The description includes a discussion of pro
fessional responsibilities of orthotists and prosthetists; edu
cational and professional standards; and research in orthotics 
and prosthetics. The Brochure is available from the National 
Office for $1.25 plus 750 handling for a total of $2.00. Canada 
add an additional 750 and Foreign add an additional $1.75. 
Please make your checks payable to AAOP, 717 Pendleton 
Street, Alexandria, VA 22314. 

Please send m e 
Brochure 

-copy(ies) of the A . A . O . P . 

Name 

Address 

City State Zip 

Fore ign 
A d d Addit ional $ 1 . 7 5 

C a n a d a 
A d d Addit ional $ .75 
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Bivalved Spinal Orthoses for 
the Structurally Unstable Spine 

H . R . Lehne i s , P h . D . , C P O * , R o g e r C h i n , C P O * , Dona ld Fornuff , CP* 

W i t h the advent o f p las t ics , part icular ly the rmo
plas t ics , and plas t ics t echno logy , plast ic mo lded spi
nal o r thoses are increas ing ly used in t he or thot ics 
m a n a g e m e n t o f the structurally uns tab le sp ine for 
near ly all levels o f invo lvement . D e p e n d i n g on the 
r isk factor invo lved , they m a y b e u s e d in l ieu o f 
surgery, i . e . w h e n the pa t ien t is no t a candida te to 
unde rgo surgery for var ious phys io log ica l r easons , or 
they m a y b e u s e d in the post -surgical m a n a g e m e n t o f 
the structurally uns tab le sp ine . B e c a u s e o f the ab i l i ty 
of m o d e r n plas t ics to b e in t imate ly con toured to the 
b o d y , they prov ide for far safer or thot ics m a n a g e 
men t , par t iculary o f the cervical sp inal r eg ion , than 
conven t iona l o r thoses . Of ten they are a preferred s u b 
st i tute over casts s ince these b iva lved or thoses can b e 
readi ly r e m o v e d , e i ther fully o r part ial ly, for hyg i en i c 
r easons a n d the o r thos i s can b e kept c lean m u c h 
m o r e eas i ly than a cast . 

Orthotics Designs 
T w o types o f b iva lved spinal o r thoses are desc r ibed 

be low: 
a. Cerv ico- thorac ic or thos i s ( C T O ) w i th forehead 

b a n d . 
b . Thoraco- lumbo-sac ra l o r thos i s ( T L S O ) . 
W i t h s l ight modi f i ca t ions , var ious c o m b i n a t i o n s o f 

the a b o v e can b e des igned . T h e area o f in jury o r 
surgery usual ly de t e rmines the he igh t and des ign o f 
the o r thos i s . T h e contours o f the or thos i s a id in 
m a i n t a i n i n g the p roper pos i t ion on the pat ient . 
Over l app ing edges avo id p i n c h i n g and al low for s o m e 
w e i g h t ga in or loss . 

T h e b iva lved o p e n i n g al lows for fast r emova l in case 
of cardiac or respi ra tory p r o b l e m s , s i tua t ions in 
w h i c h access has to b e a lmost i m m e d i a t e . It is also a 
comfort to the pa t ien t , wh i l e ly ing in b e d , that e i the r 
ha l f o f the or thos i s can easi ly b e r e m o v e d for shor t 
per iods o f t ime to g ive s o m e rel ief from pressure and 
for ven t i l a t ion . 

C T O wi th forehead b a n d (fig. 1 ) 
T h e cervical reg ion is the mos t f lexible of the sp ine . 

Rota t ion , f l ex ion /ex tens ion , and lateral b e n d i n g are 
difficult to control u s ing jus t a cervical or thos is . 
S tab i l i za t ion o f the thorac ic sp ine is necessa ry in 
order to p rov ide the b a s e , or foundat ion , for control o f 
the cervical sp ine a n d head . 

Fig. 1 

It is ex t remely impor tan t to apprec ia te that w i thou t 
proper h e a d control the cervical sp ine canno t b e prop
erly s tabi l ized . T h u s , the or thos i s mus t ex tend post
eriorly to cover the occipi ta l area (fig. 2 ) , and an
teriorly a round the forehead , as wel l as the m a n d i b u 
lar area (fig. 3 ) . Inferiorly, it should b e no ted that the 
or thos i s covers the en t i re r ib cage , inc lud ing the 
floating r ibs (fig. 4 ) . 

T h o r a c o - L u m b o - S a c r a l Orthosis (fig. 5) 
Ortho t ics des ign for structural ins tab i l i ty o f the 

thoracic and l u m b a r sp ine requ i res the format ion o f a 
sound b a s e inferiorly. In genera l , th i s is ident ica l to 
the t r iml ine used in the M i l w a u k e e b race , or o the r 
o r thoses for scol ios is . T h e super ior t r iml ines d e p e n d 
on the level o f i nvo lvemen t , b u t ex tend from at least 
the level o f the xypho id p rocess to the infer ior bo rde r 

* Ins t i tu te o f Rehab i l i t a t ion M e d i c i n e 
N e w York Unive r s i ty Med ica l Cen te r 
N e w York , N Y 
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of the clavicle (fig. 6 ) . T h e lateral Velcro® closures are 
of the cross-diagonal type descr ibed earlier by E k u s 1 

to min imize relative vertical d i sp lacement b e t w e e n the 
b iva lved sec t ions . 

Indications 
T h e or thoses desc r ibed are ind ica ted e i ther in l ieu 

of surgery i f the pa t i en t is no t a surgical cand ida te for 
any phys io log ic r eason , or post -surgical ly to ma in t a in 
the des i red pos i t i on of the sp ine , ins tead o f a plaster 
cast. 

Medica l ind ica t ions are: 
1. Fracture and f racture-dis locat ions , inc lud ing the 

odon to id process . 
2 . L i g a m e n t o u s rupture or laxity wi th resul tant in

s tabi l i ty o f the sp ine . 
3. Neoplas t ic d isorders wi th concomi t an t degener 

a t ion of the ver tebrae . 
Phys ica l ind ica t ions are: 
1. L igh twe igh t . 
2 . H y g i e n e , i .e . abi l i ty to c lean the or thos i s . 
3. R e m o v a b i l i t y o f e i ther por t ion o f the or thos is for 

pa t ien t h y g i e n e a n d vent i la t ion . 

Casting Technique 
T h e cas t ing m e t h o d requ i res a S t ryker f rame. It i s 

essent ia l for accurate cas t ing , a n d is the safest m e t h o d 
for the pa t ient . B o d y m o v e m e n t is l imi ted to transfer 
in the sup ine pos i t ion from b e d to frame and back to 
b e d , if the pa t ien t is not a l ready in a S t ryker frame and 

Fig. 5 
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Fig . 7 
in skeletal t ract ion. T h e pat ient can b e tu rned from a 
sup ine to a p r o n e pos i t ion b y turn ing the f rame, 
w h i c h has b e e n locked to p reven t b o d y m o v e m e n t . 
Th i s m e t h o d has p roven to b e the fastest , s imples t , 
and c leanes t . 

W i t h the pat ient on the S t ryker frame in the sup ine 
pos i t ion , b o n y p rominences and areas of relief are 
marked wi th an indel ible penci l . T h e pat ient ' s an
terior half is covered wi th a separat ive jel ly (K-Y®, 
petrolatum), except the hair , w h i c h is covered wi th 
s tockinet te for cast ing for the C T O . Approximate ly 
8-10 layers of plaster splints are applied in alternating 
vertical and horizontal layers to give the anterior shell 
added strength. W i t h the pat ient in the supine posi
t ion, abdomina l pressure (which supports the spinal 
co lumn internally) is buil t in at the t ime o f cast ing. 

W h e n the anter ior hal f has h a r d e n e d sufficiently to 
suppor t the b o d y wi thou t d is tor t ion, the pa t ien t is 
turned to the p r o n e pos i t ion . Aga in , b o n y p romi 
nences a n d areas o f rel ief are marked wi th an inde l ib le 
penc i l on the pos te r io r s ide w h i c h is then covered 
wi th a separa t ive je l ly . Approx imate ly 4 - 6 layers o f 
plaster spl ints are appl ied in a l ternat ing hor izonta l 
and vert ical layers . T h e pos ter ior ha l f does no t have to 
b e as s t rong as the anter ior half, as the pa t ien t wil l not 
b e ly ing in it as in the anter ior half. All casts are 
b i -va lved wi th approximate ly 5 c m . over lap o f the 
pos te r io r half o n the anter ior half. A separa t ive jel ly is 
spread over the an te r io r areas to b e covered b y the 
pos ter ior over lap. W h e n the pos ter ior hal f has har
dened sufficiently to b e r e m o v e d , the sec t ions wil l 
part eas i ly because of the separa t ive jel ly unde r the 
overlap. T h e y are then put back toge ther wi th the 
overlap p rov id ing the key for p roper pos i t ion o f the 
anter ior and pos ter ior hal f s. 

T h e cast is then filled and modi f ied . All b o n y 
p r o m i n e n c e s or areas of rel ief are bui l t up approxi
mate ly 2 to 3 c m . w h i l e in the soft t i ssue areas , e .g . , 
a b d o m e n , plas ter is r emoved . 

Fabrication 
W h i l e any thermoplas t ic shee t mater ia l m a y b e 

used for mo ld ing the o r thos i s , at th is ins t i tu t ion S u b -
or tho len® is p r e f e r r e d . It i s a h i g h s t r e n g t h 
po lye thy lene w h i c h is not on ly thermoplas t ic , b u t can 
b e cold- formed as wel l . W h e n hea ted , it can b e 
d rape-molded qu i t e eas i ly , and in a cold s ta te , can b e 
h a m m e r e d s imi la r to l ight alloy shee t mater ia l ( e .g . , 
h a m m e r e d th in to form a h i n g e or channe led for 

r igidi ty or relief) . Subor tholen® is avai lable in 
th i cknesses of 1 to 6 m m . 

Shee t s are cut to the s ize n e e d e d and p laced in an 
oven hea ted to 150-160 degrees cent igrade (350°F). 
T h e mater ia l is ready for mold ing w h e n the shee t ha s 
lost i ts p ink color and is a lmost t rans lucent (fig. 7, 
r ight) . W h e n mold ing Subor tho len®, a hal f h o u r 
oven dry cast o r driest poss ib le cast is r e c o m m e n d e d . 
T h e cast should b e covered wi th s tockine t te to pre
ven t mois tu re contac t to the Subor tho len® w h i c h , if 
no t done , m a y cause rapid coo l ing , b u b b l i n g , and an 
u n e v e n f inish on the surface. 

T h e pos ter ior ha l f is molded first to ex tend ap
proximate ly 5 c m . b e y o n d the lateral mid l ines . W h e n 
cooled , the pos ter ior half is r e m o v e d and cut to the 
des i red t r im l ines a n d placed b a c k on the cast . T h e 
anter ior half is then molded to overlap the pos te r io r 
half b y approx imate ly 5 cm. After the anter ior half is 
cut to the des i red tr im l ines , the or thos is is ready for 
fi t t ing. 

Special Fitting Considerations 
Cerv ico-Thorac ic Or thos i s wi th Forehead B a n d : 
1. Infer ior t r im l ine o f forehead b a n d should b e 

approximate ly 1 c m . a b o v e the e y e b r o w s . 
2 . Ci rcumferent ia l p ressure adjustabi l i ty o f head 

b a n d is accompl i shed b y m e a n s o f a Velcro® strap. 
3. M a n d i b u l a r p ressure can b e control led b y t ight

ness o f forehead b a n d . 
4 . Infer ior t r im l ines need not ex tend b e l o w r ib 

cage , as no t to restr ict lateral and pos ter ior /anter ior 
mot ion . 

5. Pos te r ior / super ior t r im l ine should ex tend 3-4 
cm. a b o v e the apex of the occiput . 

Th o raco -Lu mb o -Sac ra l Or thos i s : 
1. T h e or thos is m u s t b e keyed in the soft t i s sue area 

b e t w e e n the r ib cage and i l iac crests to prevent ver t ical 
d i sp lacement o f the or thos is . 

2 . T h e anter ior infer ior aspect mus t b e t r i m m e d to 
avoid s i t t ing p rob l ems and pressure on the pub i s . T h e 
pos ter ior infer ior t r iml ine should al low s i t t ing w i t h 
out the or thos i s b e i n g pushed up from contact w i th 
the chair . 

3. D e p e n d i n g on the level of involvement , the an
terior super ior tr imline should ex tend from a point 
s o m e w h e r e b e t w e e n the xypho id process to a level 
that follows the course o f the infer ior bo rde r of the 
clavicles . 
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