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Apparent ly , the first reference to the 
Thorac ic S u s p e n s i o n Jacket w a s in an arti­
cle b y S i e b e n s 1 in 1972. S ince then , cons id ­
erable exper i ence w i th it has b e e n a m a s s e d 
at N e w i n g t o n Ch i ld ren ' s Hospi ta l and 
o ther local i t ies as desc r ibed b y Siegfr ied 
Paul , C .P .O . , (E) , 2 3 J a m e s C. D r e n n a n , 
M . D . 4 , 5 , 6 and o thers . Durr-Fi l laur ' s in­
vo lvemen t b e g a n in 1974, and over the 
years , s impl i f ied fabr ica t ion procedures 
us ing prefabr ica ted c o m p o n e n t s adaptable 
to whee l cha i r use or o ther s i t t ing accom­
moda t ions have b e e n deve loped . 

The re have b e e n f requent reques t s from 
or thot is ts for in format ion relat ing to it. It is 
hoped that this art icle wil l at least part ial ly 
fulfill the need . 

DESCRIPTION 
T h e Thorac ic S u s p e n s i o n Jacket is a cus­

tom mo lded T h o r a c o - L u m b o Sacral O r t h o ­
sis w i th an anter ior o p e n i n g and a PELITE* l in ing . The por t ions under the antero-lateral aspect o f the costal marg ins are 
inden ted to provide shelves o n w h i c h the 
r ibs rest and the infer ior edge is t r i m m e d 
h ighe r than usual for s i t t ing comfort . S u s ­
pens ion lugs are secured to the r ight and 

left s ides of the jacke t and hange r s are sec­
ured to the back upr ights o f the whee l cha i r 
on w h i c h the jacket is suspended . Adjus t ­
ing the he igh t of the hangers and c lamps 
pe rmi t s the a m o u n t of we igh t b o r n e b y the 
thorax to b e increased or decreased . B y this 
m e a n s , the dis tract ive effect o f the lower 
por t ion of the b o d y can b e used to ex tend 
the sp ine and/or the bu t tocks , and o ther 
pressure sens i t ive areas can b e re l ieved of 
s u p e r i n c u m b e n t we igh t . 

INDICATIONS AND 
CONTRAINDICATIONS 

D r e n n a n 4 , 5 has desc r ibed the or thos i s as 
b e i n g ind ica ted for ind iv idua ls w i th para­
lytic sp ina l deformity for w h o m surgery, 
for wha teve r reason , ( immature skeletal 
g rowth , life th rea ten ing compl i ca t ions , 
etc.) is not con templa ted . H e has desc r ibed 
the ob jec t ives as : 

• arrest or correc t ion o f spinal deformity 
• i m p r o v e m e n t o f s i t t ing ba lance 
• f reeing o f the a rms from the role o f 

t runk suppor ts 
• i m p r o v e d appearance and b o d y lan­

guage 
• inc reased i n d e p e n d e n c e and mob i l i t y 



• i m p r o v e m e n t of respi ra tory funct ion 
• re l ief of pressure and decubi t i over the 

ischial tuberos i t i es and sacrum 
• rel ief o f back pa in 
H e c i ted p re requ i s i t e s to success as 

b e i n g : 
• wi l l ing pa t ien t and family coopera­

t ion 
• p resence of a ski l led and expe r i enced 

team inc lud ing or thot is t , phys i c i an , 
therapis t s , and nu r s ing staff 

Surpr i s ing ly e n o u g h , D r e n n a n s tated 
that anes the t ic sk in , w i th appropr ia te at­
ten t ion to detail and follow up , had not 
b e e n a p r o b l e m and that pat ients w i thou t 
sensa t ion had deve loped to lerances o f up 
to 10-12 hours . W h i l e adequa te h ip flexion 
for s i t t ing is essent ia l , it w a s found that 
f ixed pelvic ob l iqu i t i e s and dis located h ip s 
could b e a c c o m m o d a t e d . 

Relative contraindications creating prob­
lems (and in some case failure) were l is ted 
as: 

1. uncoopera t ive family and pa t ien ts . 
2 . h i p jo in t stiffness w i th inabi l i ty to sit . 
3. severe a the to id cerebra l palsy or se ­

vere involuntary m o v e m e n t s . 
4 . g ross o b e s i t y , as the u n d e r l y i n g 

s t ructures are difficult to grasp and 
the load i m p o s e d m a y b e m o r e than 
the skin can tolerate . 

5. Cachex ia (condi t ion o f general was t ­
ing marked b y ex t reme th innes s and 
muscula r a t rophy) . Pa t ien ts t ended to 

" s l ip t h r o u g h " the o r thos i s , e spe ­
cially t hose w i th muscu la r d i seases 
and progress ive w e i g h t loss and atro­
phy. 

In a s imi la r ve in , R o b i n B l a c k 7 ha s l i s ted 
as compl ica t ing factors: 

1. severe spinal deformi ty lead ing to 
unequa l loading on the r ib cage and 
reduced to lerance t ime . 

2 . o b e s e ind iv idua l s . 
3 . pa t ien ts w i t h i l eos tomies . 
4 . poor ly mot iva ted pa t ien ts . 

FABRICATION 
The nega t ive impre s s ion is m a d e in the 

usual fashion . The pa t ien t m e y e i ther b e 
pos i t i oned sup ine on a R i s se r table and 
wrapped c i rcumferent ia l ly or pos i t i oned 
prone on the e n d of an ordinary fi t t ing 
table wi th the knees flexed for cas t ing in 
two s teps wi th spl ints . In this latter in­
s tance , use of the Durr -Fi l lauer Pe lv ic 
Cas t ing Fixture m a y prove helpful. W h a t ­
ever t e c h n i q u e is used , f lexible curves 
should b e correc ted , and the space super ior 
to the iliac crests and infer ior to the costal 
marg ins should b e inden ted in the usual 
manne r . Before removal of the nega t ive 
impres s ion , the pa t ien t should b e pos i ­
t ioned s traight , keep ing in m i n d the 
eventua l s i t t ing pos ture , and anter ior and 
lateral center l ines d rawn. 

Fo l lowing removal of the nega t ive i m ­
press ion from the pat ient and c losure , the 
s u s p e n s i o n po in t s are ident i f ied as de­
p ic ted in Table 1. W h i l e the m e t h o d of 
c l amping the h a n g e r rods to the whee l cha i r 
g ives cons ide rab le adjustabi l i ty , the sus­
pens ion po in t s should b e located as accu­
rately as pos s ib l e , t ak ing in to account such 
t h i n g s as d e c o m p e n s a t e d cu rves and 
eventua l s i t t ing pos i t ion . O n c e the sus ­
p e n s i o n po in t s are located, 1/4" holes are cut 
in the nega t ive impres s ion and the lubr i ­
cated cas t ing rod is pos i t i oned in t h e m 
(Figures 1 , 2 ) . T h e nega t ive impres s ion is 
poured in the usual fash ion , the rod is then 
r emoved ( leaving a clear channe l th rough 
the pos i t ive mode l ) , and the cast is re­
m o v e d from the pos i t ive mode l . 

T h e pos i t ive mode l is s m o o t h e d and 
modi f ied in the usual m a n n e r . D r e n n a n 4 

Figure 1. Cast with casting rod in place, posterior 
view. 



TABLE I 
L O C A T I O N OF S U S P E N S I O N L U G S 

has r e c o m m e n d e d bu i ld ing up the areas 
super io r to the costal marg ins to give r o o m 
for ches t expans ion and respi ra t ion . S i m i ­
larly, he has adv ised removal o f plaster in 
the upper abdomina l area to provide hy­
draulic res i s tance to cont rac t ion of the dia­
p h r a g m and thus again a id ches t expans ion 
and respi ra t ion . 

T h e modi f i ed pos i t ive m o d e l is p repared 
for v a c u u m forming and covered wi th a 
layer of 5 m m A8 vent i la ted m e d i u m den­

s i ty P E - L I T E (Figure 3) wi th an anter ior 
o p e n i n g . For several years the s u s p e n s i o n 
lugs were m o u n t e d on anchor cups fabr i ­
ca ted o f a l u m i n u m and r ig id po lyure thane 
foam. Recent ly a qu icke r and more eff icient 
m e a n s of m o u n t i n g the suspens ion lugs 
has b e e n devised . 

T h e P E - L I T E cup , adapter nut , and the 
rest o f the c o m p o n e n t s o f the lug m o u n t are 
a s s e m b l e d on the alignment rod as shown 
in Table 2 . 



T A B L E II 
EXPLODED VIEW OF ALIGNMENT ROD 
AND LUG MOUNT COMPONENTS 

Figure 2. Inside view of cast and casting rod. 



Figure 3. Anterior view of model with PELITE and 
casting rod in place. 

Figure 4. Lug mount assembly and alignment rod 
inserted in hole in model. 

Figure 5. Amount of material to be removed is 
measured and marked. 

T h e a l ignment rod is inser ted in the hole 
prev ious ly p rov ided by the cas t ing rod 
(Figure 4) and the a m o u n t of P E - L I T E to b e 
r e m o v e d is ident i f ied by m e a s u r e m e n t 
(Figure 5 ) . 

The P E - L I T E cup is t r immed so that it 
makes even contact wi th the surface o f the 
pos i t ive model and protrudes no more than 
1/2". W h e n properly con toured , the P E -
LITE cup (Figures 6, 7) is filled wi th Rap id -
cure+ and repos i t ioned on the pos i t ive 
model in proper a l ignment (Figure 8 ) . 
O n c e the acrylic c o m p o u n d reaches a stiff 
dough- l ike cons i s t ency , it is faired into the 
surface of the PE-LITE us ing a f ingert ip 
d ipped in the methy lmethacry la te catalyst . 
O n c e the lug m o u n t s are properly shaped 
and secured in p lace , the a l ignment rod is 
r e m o v e d (Figure 9) and the pos i t ive model 
is vacuum formed wi th 3 / 1 6 " po lye thy lene . 

W h e n the po lye thy lene has cooled , the 
th readed holes in the lug mount s are ex­
posed us ing a 3/8" drill (Figure 10) and a 
5 / 1 6 , " - 1 8 tap is used to clear the threads and 
proper ly al ign the hole (Figure 11) in the 
po lye thy lene . 

The areas abou t the holes are hea ted 
(Figure 12) and the suspens ion lugs se­
curely screwed into posit ion (Figure 13) so 
that the plastic forms flat seats about them. 
Tr iml ines are drawn on the or thos i s (Fig-

ure 14) and it is r emoved from the pos i t ive 
mode l and f in ished as usual. 

The c lamp as sembl i e s and hange r rods 
are secured to the chair horizontal ly (Fig­
ures 15, 16, 17) to provide appropriate posi­
tioning of the orthosis in the wheelchair. While 
rotation of the clamp assemblies on the 
uprights of the wheelchair provides consid­
erable adjustability, modification of the han­
ger rods may be necessary. Although the tho­
racic suspension orthosis is generally adjusted 
so as to relieve the buttocks of the patient's 



Figure 6. (Left) Mixing methylmetacrylate to fill the PELITE cup. 

Figure 7. (Right) Cup filled with Rapid-
cure. Model has been positioned upside 
down in pipe vise. 

Figure 8. (Left) PELITE 
cup held in place until the 
methylmetacrylate sets. 



Figure 9. The alignment rod is removed from the lug 
mount after the edges are faired into the contours of 
the model. 

Figure 10. Drill used to open up the holes in the 
polyethylene over the lug mounts. 

Figure 11. A tap is used to clear the threads and align 
the holes. 

Figure 12. Heating the areas about the holes. 



Figure 13. Securing the suspension lugs in place 
while the polyethylene is soft. 

Figure 14. Orthosis with suspension lugs secured in 
place and initial trimlines cut and smoothed. 

Figure 15. The distances between the two suspension 
lugs is measured. 

Figure 16. With that measurement as a guide, the 
clasp assemblies are installed on the chair. 

Figure 17. Finished orthosis mounted on the chair. 



weight, it may also be used for stabilization 
of the torso without weight-bearing. 

BREAK-IN PERIOD AND 
FOLLOW UP 

D r e n n a n a n d B l a c k 4 , 5 , 6 , 7 agree that 
wea r ing to lerance shou ld b e bui l t up ve ry 
gradual ly over a pe r iod o f several w e e k s . 
T h e goal is that in 2-3 w e e k s t i m e , the pa­
t ient c an use it for a full day w i t h per iods of 
rel ief f rom suspens ion . D r e n n a n r ecom­
m e n d s hosp i ta l i za t ion for th is pe r iod o f 
to lerance bu i ld ing a n d d ischarge once the 
pa t ien t c an tolerate su spens ion for two 
hour s out o f four. O b v i o u s l y , success de­
pends on wi l l ing , in te l l igent coopera t ion 
o f the pa t ien t and family. 

T h e or thos i s shou ld b e u sed daily to 
m a i n t a i n to lerance , the sk in should b e in ­
spec ted daily, a n d care should b e taken to 
avo id wr ink les in unde rga rmen t s worn . 
Areas o f r edness that do no t clear after 20 
m i n u t e s shou ld b e b rough t to the a t ten t ion 
o f the or thot is t for appropr ia te ac t ion . Pa­
t ien ts shou ld no t b e t ranspor ted in suspen­
s ion , as the j a r r ing mo t ion can cause d is ­
comfort and sk in b r e a k d o w n . D r e n n a n 4 , 5 

has repor ted that n e w or thoses were neces ­
sary o n the average o f 15 m o n t h s after i n i ­
tial f i t t ing, w i th a r eadmis s ion to the hos ­
pital o f abou t three days . 

RESULTS 
In 1979, D r e n n a n 4 repor ted the results o f 

62 pa t ien ts fit s ince 1972. T h e s u s p e n s i o n 
or thos i s was p resc r ibed m o s t f requent ly 
for sp ina b i f ida , cerebra l palsy, D u c h e n n e 
muscu la r dys t rophy, sp ina l muscu la r atro­
phy , t r auma , and var ious o the r cond i t ions . 
Pa t ien ts ranged in age from 14 m o n t h s to 26 
years . F ive ins t ances o f failure w e r e de­
sc r ibed and a t t r ibuted to: lack of coopera ­
t ion , obes i ty , h ip j o i n t s t iffness, severe 
a the to id cerebral palsy, and ex t reme and 
progress ive cachex ia . 

S imi la r ly in 1975, R o b i n B l a c k 7 de sc r ibed 
the results of f i t t ing ove r a dozen chi ldren 
wi th sp ina bif ida w i t h s u s p e n s i o n jacke t s 
over a per iod of two and o n e half years . 
E igh t pa t ients w e r e ident i f ied as hav ing 
benef i t ed from use of the j acke t , five of 
t hem r e m a i n i n g free o f pressure sores for 
more than one year . 

In addi t ion , Karl Fi l lauer , C P O has fitted 
several pa t ien ts wi th h e m i c o r p o r e c t o m y 
amputa t ions w i th suspens ion or thoses and 
ach ieved good resul ts . 

CONCLUSION 
T h e Thorac ic S u s p e n s i o n Jacket ha s pro­

v e n i tself to be an efficient and pract ical 
m e a n s o f hand l ing ind iv idua ls w i th severe 
scol ios is and decub i tus ulcers . For the 
benef i t of those w h o m a y not b e famil iar 
w i th the or thos i s , i nd ica t ions , cont ra ind i ­
ca t ions , fabr ica t ion, and follow up p roce­
dures are r ev iewed . It is h o p e d that th is 
informat ion will b e of s o m e ass i s tance in 
m e e t i n g the needs o f the severe ly de­
fo rmed . 
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*A closed cell Polyethylene foam 

+"Rap idcure, a methylmethacrylate plastic, is a product of Durr-Fillauer 
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