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INTRODUCTION 
T h e ha lo or thos i s evo lved in the 1950 's in 

r e sponse to an inc reas ing n u m b e r o f cervi 
cal s p i n e in jur ies and opera t ive p roce
dures . T h e p rev ious ly avai lable b o d y cast 
p rov ided an insecure grasp of t he b o d y a n d 
head , thus l imi t ing the i r ef fect iveness i n 
s tab i l iz ing the cervical s p i n e . Desp i t e ex
t remely careful appl ica t ion and mo ld ing , 
the b o d y cast (Mine rva jacke t ) l imi ts the 
m o t i o n o f the cervical sp ine b u t does no t fix 
it in a g iven pos i t ion , n o r does it offer any 
dis t rac t ion of the ver tebra l co lumn . 

Head f ixat ion soon b e c a m e a t rouble
s o m e p rob lem. T h e th in scalp a n d skull 
tolerates on ly m i n o r force w i t h o u t sk in 
b r e a k d o w n or pa in . T h e crania l r oundness 
p rov ides a less than op t imal surface for at
t ach ing f ixtures . 

H o e n 3 in 1936 in t roduced skeletal trac
t ion v ia pa i red wi re loops . H i s s y s t e m w a s 
soon replaced b y Crutchf ie ld tongs , w h i c h 
h a d b e e n desc r ibed three years ear l ier , 
s i nce t he tongs were technical ly eas ie r to 
apply . 2 Modi f i ca t ions o f the tongs b y 
V i n k e 5 and B a r t o n 1 r educed the s l ippage 
i nhe ren t i n the or ig ina l dev ice . H o w e v e r , 
all o f these sys t ems were l imi ted to s ing le -
p lane f ixat ion, thus l imi t ing the a m o u n t o f 
pos i t i on ing that the staff a n d pa t ien t 
wou ld b e ab le to exe rc i se . T h e ha lo o r thos i s 

w a s a fusion of m a n y we l l -known f ixat ion 
dev ices , inc lud ing B l o o m ' s facial b o d y 
t ract ion. Its p ro to type , the ha lo-plas ter 
b o d y cast , w a s first de sc r ibed b y Perry and 
Nicke l in 1 9 5 9 4 a n d has s u b s e q u e n t l y 
evo lved in to the plast ic and metal o r thos i s 
k n o w n to us today. 

T h e ha lo o r thos i s , un l ike o the r cervical 
t ract ion dev ices , offers s ix dis t inct advan
tages: 

• p rec i se pos i t i on ing in all three p lanes 
• adjus table longi tud ina l t ract ion 
• s imple appl ica t ion 
• m i n i m u m pa t ien t d iscomfor t 
• relat ively inf lexible s tab i l i za t ion 
• fewer compl i ca t ions from surgery or 

p ro longed con f inemen t to b e d 
T h e s e advantages m a y b e nega ted b y 

forces w i t h i n the ha lo or thos i s i t se l f , 6 o r b y 
p o o r pos i t i on ing o f the pa t ien t i n the con
ven t iona l hospi ta l b e d . T h e s u b s e q u e n t 
text rev iews our expe r i ence w i t h the ha lo 
o r thos i s , i ts advantages , a n d a par t icular 
fault in p o s i t i o n i n g that m a y b e r e m e d i e d 
b y a s imple footboard dev ice . 

DISCUSSION 
T h e Depa r tm en t o f Neuro logica l Surgery 

at S tony Brook Unive r s i ty Hospi ta l ( N e w 
York) is a regional cen te r for the acute 



t rea tment and s tabi l iza t ion o f pa t ients 
w i th cervical sp ine in jur ies and their as
soc ia ted neuro logic deficits . O u r therapy 
cons i s t s o f rapid s tabi l iza t ion of the fracture/subluxation in h o p e s of m i n i m i z i n g 
p e r m a n e n t neuro log ic invo lvement . After 
sufficient s tabi l i ty is ach ieved , the pat ient 
is t ransferred to a rehabi l i t a t ion facility. 

Al though our pa t ien ts do inc lude those 
w h o are ambulatory, the major i ty are not . 
In e i ther case , the halo or thos is has b e e n 
the appl iance o f cho ice , for it ma in ta ins 
p roper cervical a l ignment and dis t ract ion 
whi le offering the mob i l i t y for bo th in-
house phys ica l therapy and s u b s e q u e n t 
t ranspor ta t ion to the rehabi l i t a t ion facility 
and further therapy. 

Init ial ly, the pa t ien t ' s cervical sp ine is 
s tabi l ized in Gardner -Wel l s long tract ion 
on a Ro to -Res t Kine t i c Trea tmen t T a b l e . ® 
W h e n proper reduc t ion of a f racture/sub-
luxat ion site is rea l ized , and the pat ient is 
medical ly s table , the pa t ien t is p laced in 
the halo or thos is and transferred to a s tan
dard hospi ta l b e d . 

After their transfer to the hospi ta l b e d , 
pa t i en t s charac te r i s t i ca l ly c o m p l a i n of 
' t i gh tness ' in the distal anter ior aspect of 
the thoracic j acke t . T h i s m a y also b e ac
compan ied b y added difficulty in breath
ing and pressure on the sp inous process 
of the scapula. In addi t ion , the cervical 
sp ine x-rays show deter iora t ion in a l ign
ment . Init ial ly, these s y m p t o m s were at
t r ibu ted to greater mob i l i t y of the pa t ien t 
dur ing therapy and in the hospi ta l b e d . 
H o w e v e r , reduc ing the pa t ient ' s act ivi ty 
did not apprec iab ly reduce these symp
toms . Fur ther ad jus tments in the fit of 
the jacke t failed to rel ieve the s y m p t o m s 
as wel l . 

A s u b s e q u e n t r ev iew of pa t ien ts has in 
dicated that the pos i t ion of the bedf rame 
pivot j o i n t for torso e levat ion on the s tan
dard hospi ta l b e d is no t located proper ly 
for the average adult, especia l ly those in 
the halo device . W h e n the average adult is 
pos i t i oned cus tomar i ly in b e d , the break in 
the mat t ress at the p ivot jo in t of the flexed 
bedf rame is located at the mid- thorac ic re-

Figure 1. Halo patient in 
hospital bed in flexed po
sition. Note break in bed 
at thoraco-lumbar area of 
spine. 



g ion ins tead o f the an t i c ipa ted sacro-gluteal reg ion . Consequen t ly , the pa t ien t is 
forced in to a f lexed tho raco lumbar pos i t ion 
(Figure 1 ) . 

In th is s i tua t ion , s ince the ha lo thoracic 
j acke t ex tends on ly to the mid- to r so , the 
thoracic s p i n e is f lexed, forcing the an ter ior 
distal aspec t o f the j acke t agains t t he lower 
r ibcage , caus ing excess ive distal anter ior 
p ressure and difficulty in b r ea th ing , as de
sc r ibed b y m o s t pa t i en t s . Poster iorly, the 
scapular sp inous process is exaggera ted 
a n d pro t rudes aga ins t the proximal pos te 
r ior aspect o f the j acke t . T h i s f lexion ap
pears to ex t end into the cervical sp ine it
self, t he reby d i s rup t ing a l ignment and 
s tab i l iza t ion that w a s purpor ted ly intact . 
T h i s f lexion o f the cervica l sp ine m a y b e 
subs tan t i a ted b y x-rays o f pa t ien ts in neu 
tral (Figure 2) and f lexed-bed pos i t i on 
(Figure 3 ) , w h e r e the distal pe lv ic girdle 
res ts on the mat t ress , a l lowing the en t i re 
torso to l ie aga ins t the e levated por t ion o f 
the mat t ress . 

DEVELOPMENT 
Desp i t e p roper pos i t i on ing b y the staff, 

pa t ien ts w e r e unab l e to ma in t a in that loca
t ion bu t ins tead , migra ted toward the foot 
o f the b e d . A p o s i t i o n i n g device w a s con
s t ructed to ma in t a in the p roper pelvic po
s i t ion at the mat t ress fold. T h e device con
sis ts o f two 2 ' x 1' hal f - inch thick p i eces of 
p l y w o o d covered w i t h leatheret te and at
tached to a Z- type f rame o f l 1/4" b y 3/16" steel 
s t rapping . 

T h e long arm o f the frame lays a long the 
mat t ress w h i l e b o t h upr igh t b e n d s serve as 
a t t achment bars for the w o o d platforms 
(Figures 4 a n d 5 ) . O n e platform rests 
aga ins t the footboard o f the b e d , w h i l e the 
o ther serves as a foot rest . T h e surface of the 
foot rest ha s Velcro® h o o k mater ia l a t tached 
to it to accept the Velcro® pi le mater ia l o f 
pos i t i on ing boo t s w o r n b y pa t ien ts to pre
v e n t footdrop (Figure 6 ) . 

After pa t ien ts were proper ly pos i t i oned 
in b e d u s ing th i s n e w footboard dev ice , 
compla in t s and a l i gnmen t p r o b l e m s w e r e 
vir tually e l imina ted . F igure 7 s h o w s the 
pa t ien t in proper a l i gnmen t w i th the pos i -

Figure 2. Cervical spine x-ray of halo patient in neu
tral position afforded by bed-frame device. Note 
alignment. 

Figure 3. Cervical spine x-ray of patient in flexed bed 
without proper positioning in bed. Note anterior 
subluxation of spine at lower cervical area. 



Figure 4. Bed frame device with positioning boots in 
place. 

Figure 6. Bed frame device shown with positioning 
boots. Unit is easily removed and stored by nursing 
personnel. 

Figure 5. Positioning boots and bed frame device. 
Note Velcro® attachments on footboards. 

Figure 7. Halo patient properly positioned in bed with 
flexion at the hips and pelvis. 

t ion ing device . No te that this un i t w a s 
made specif ical ly for this pa t ient ' s he igh t 
and leg length . H o w e v e r , adjus table l eng th 
uni ts are easi ly cons t ruc ted for genera l po
s i t ion ing purposes . 



CONCLUSION 
Clearly, the p roper pos i t i on ing of a pa

t ient i n a s tandard hospi ta l b e d is a s igni f i 
can t con t r ibu t ing factor to p roper o r tho
sis a l i gnmen t a n d m a i n t e n a n c e . P roper 
a l i gnmen t canno t b e m a i n t a i n e d unless the 
hospi ta l staff and pa t i en t are a ler ted to po
s i t i on ing cr i ter ia . In addi t ion , a pos i t ion
ing dev ice shou ld b e e m p l o y e d to at tain 
and m a i n t a i n the des i red result . 
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