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INTRODUCTION 
Today bo th the m a n a g e m e n t a n d or

thot ic care a pa t ien t w i th a severe cervical 
in jury rece ives have c h a n g e d . T h e recen t 
en t rance o f or thot is ts in the m a n a g e m e n t 
o f this area has a l lowed for improved de
s igns and appl ica t ion t e c h n i q u e s . F ive 
years ago or thot is ts w e r e usual ly no t in 
vo lved w i t h m a n a g e m e n t o f a pa t ien t w i t h 
a severe cervical injury. T h e s e pa t ien t s 
w e r e t reated b y t ract ion and b e d rest , 
p laced in a p las ter M i n e r v a j acke t , o r h a d a 
cervical fus ion, and then m a y b e w e r e fitted 
wi th a cervical o r thos i s . 

In the Knoxvi l l e , T e n n e s s e e area , phys i 
c i ans l i s ted as the i r m a i n r easons for the 
l imi ted u s e o f the halo or thos i s the in 
conven ience in procur ing the device , and 
the t ime and difficulty in apply ing the or
thos i s to t he pa t ien t . T h e y , in genera l , d id 
not see m u c h advan tage i n u s ing ha lo or
thoses . 

HISTORY 
T h e first halo o r thoses w e r e u s e d for the 

m a n a g e m e n t o f m a s s i v e para lys is of the 
neck musc le s . T h e ha lo sys t em cons i s t ed o f 
a p las ter cast and meta l supers t ruc ture . 
S o o n the ha lo s y s t e m w a s appl ied to pa
t ients w i t h cervical fractures. In 1972, the 
" low-p ro f i l e " ha lo s y s t e m w a s in t roduced 
b y Lou tk in a n d L e v i n e . 1 O u r i nvo lvemen t 
w i th a ha lo s y s t e m w a s in i t ia ted i n 1979, 
w h e n the staff at D u k e Unive r s i ty a sked if 

Durr -Fi l lauer w o u l d cons ide r d e s i g n i n g a 
sys tem. T h e in ten t w a s to improve on the 
current ly avai lable des igns and m a k e the 
appl ica t ion eas i e r and less t i m e c o n s u m 
ing. T h e average t ime r equ i r ed to apply a 
ha lo or thos is w a s 1 1/2 hou r s . T h e first halo 
ves t o r thos i s o f the n e w des ign w a s f i t ted 
s ix years ago in Knoxv i l l e , T e n n e s s e e . T h e 
Unive r s i ty Hospi ta l h a d an o r thoped ic 
res idency p rogram at that t ime and the 
phys i c i ans were ve ry helpful . 

T h e hospi ta l s in the area all s ta ted that 
the u se o f a ha lo o r thos i s was ve ry l imi ted 
and they d id no t expec t m a n y appl ica t ions . 
T h e expec ta t ion w a s not so m u c h to s t imu
late more work b u t to o b t a i n expe r i ence in 
the m a n a g e m e n t o f cervical in jur ies . O r 
thot is ts h a v e c o m m o n l y dealt w i t h m i l d 
cervical in jur ies w i t h va r ious des igns such 
as t he four p o s t e r ce rv i ca l o r t h o s e s , 
S .O .M. I .® and o the r s imi la r i t ems , bu t 
s tayed clear o f se r ious in jur ies to the cervi 
cal sp ine because they h a d little to offer the 
phys i c i an . 

After several f i t t ings o f the pro to type 
ve r s ions , the conv ic t ion g rew that no t on ly 
could the des ign b e improved , bu t the orthotist could funct ion as a va luable ass i s 
tant to the phys i c i an dur ing the appl ica
t ion. T h i s ass i s tance p r o m p t e d o the r phy
s ic ians to try the ha lo sys t em b e c a u s e o f the 
avai labi l i ty o f the ha rdware and the t echn i 
cal he lp . Today five to s ix Halo ves ts pe r 
m o n t h are b e i n g supp l ied in t he Knoxvi l l e 
area. T h i s is a dramat ic c h a n g e from five 
years ago, w h e n there w e r e only two to 



three f i t t ings per year . Th i s ini t ia l train o f 
deve lopmen t has led to the bas i c Durr-Fillauer Halo ves t , w h i c h has b e e n in c l inical 
appl icat ion for six years now. 

DESIGN OBJECTIVES 
W o r k i n g wi th the bas i c D - F halo i n ad

di t ion to o the r des igns and no t ing the 
d rawbacks he lped to de te rmine des ign 
ob jec t ives that w o u l d b e incorpora ted into 
the current o p e n b a c k halo r ing. T h e evo
lut ion o f this des ign has occurred over sev
eral years . It was no ted that m o s t of the 
pa t ients fol lowed a s imi la r ser ies of events . 
Firs t , pa t ients are p laced in s o m e type o f 
t ract ion. T h e n , in s o m e cases , they un
dergo cervical fus ion, and finally are p laced 
in a ha lo o r thos i s . 

O n e o f the first goals was to des ign a 
sys tem that could b e used for t ract ion and 
surgery, ye t later b e in tegra ted wi th the 
halo ves t . T h e r ing n e e d e d to have the 
pos te r ior sect ion o p e n so that the pa t ient ' s 
head would lie on the bed wi thou t rocking 
o r load ing of the p ins from the weight of 
the head . T h i s conf igura t ion would also 
afford the surgeon m a x i m u m access to the 
pos te r ior s t ructures o f the neck and skull. 
T h e abi l i ty to use e i the r the s tandard or the 
spr ing loaded self-adjust ing skull p ins was 
impor tan t as wel l (Figure 1 ) . A n o t h e r o b -

jec t ive was to e l imina te all c o m p o n e n t s 
that were not essent ia l to the structural in
tegr i ty of the sys tem. It w a s felt that there 
were s o m e areas of the ha lo ves t that could 
b e r e m o v e d wi thou t de t r imenta l effects. 

CURRENT DESIGN 
T h e above work has cu lmina ted in the 

mos t recent ha lo s y s t e m des ign . T h e w o r d 
" s y s t e m " is u sed for the c o m p o n e n t s 
w h i c h serve three funct ions (Figure 2 ) . 
T h e first is for t ract ion, in p lace of the 
w i d e l y used Gardner -Wel les tongs . T h e 
r ing has an over - the -head loop that serves 
as an a t t achment po in t for a t ract ion rope or 
t ract ion out r igger . 

T h e second use is in surgery for cervical 
fus ion. T h e pa t ient ' s h e a d is he ld f i rmly in 
pos i t ion b y the halo r ing , w h i c h is c o n 
nec t ed to the surgical table b y an adapter . 
Th i s idea was sugges ted b y a local neu ro 
su rgeon w h o ob jec t ed to the then current 
p rocedure o f r emov ing the Gardner -Wel les 
tongs o r equ iva len t , p lac ing the pa t ien t in 
the Mayf ie ld head pos i t ione r , and , after 
surgery, apply ing a ha lo . T h i s gave the pa
t ient up to n ine p in s i tes and potent ia l scars 
dur ing the m a n a g e m e n t of h i s injury. 

Th i rd , the sys tem can b e used for a halo 
or thos i s as in the or ig ina l des ign . T h e 
c o m p o n e n t s o f the s y s t e m fall into three 
categories . These are: the r ing, the vest , and 
the supers t ructure that connec t s the r ing to 
the ves t . All three c o m p o n e n t ca tegor ies 
c o m e in a range o f s izes .* T h e vests and 
supers t ructures are the s a m e as u sed wi th 
the conven t iona l head r ing . T h i s al lows for 
the abi l i ty to fit all pa t i en t s from infants to 
large adults . T h e younges t pa t ien t fit to 
date w a s 18 m o n t h s o ld , and the oldest w a s 
90 years old. 

GENERAL PRINCIPLES 
T h e purpose o f a ha lo or thos i s is to sta

b i l i ze the cervical sp ine . T h i s is ach ieved 
b y i m m o b i l i z i n g the skull re lat ive to the 
ches t w i th an o r thos i s . A r ig id meta l b a n d 

*Available from Durr-Fillauer Medical, lnc., Orthopedic Division, 2710 
Amnicola Highway, Chattanooga, Tennessee 37406. Figure 1. 



Figure 2. 

is he ld in place b y four skull p ins a n d con
nec ted to a ches t sec t ion by two turnbuckles. T h e advantages of the halo jacke t 
sys t em are: 

• Early mob i l i z a t i on o f the pa t ien t is 
poss ib l e . 

• Be t t e r pu lmonary care is pe rmi t t ed . 
• Hospi ta l iza t ion t ime is sho r t ened . 
• U s e of the a rms is unres t r ic ted . 
• A l u m i n u m parts do no t interfere w i th 

x-rays. 
• In case of cardiac arrest , the jacke t can 

b e r emoved quickly. 
T h i s n e w sys tem has b e e n d e s i g n e d to 

make appl ica t ion as easy and foolproof as 
poss ib l e . H o w e v e r , me t icu lous a t ten t ion 
to detai l is still r equ i red i f good results are 
to be o b t a i n e d , and due to the poss ib i l i ty o f 
further in jury from inexpe r i enced appl ica
t ion of the device , care mus t b e taken to 
insure p roper a t t achment of the sys tem. 

T h e m o s t recent change to the ves t has 
b e e n the remova l o f the plast ic shou lde r 
sec t ions . In place of the p las t ic , there is a 

Velcro® strap that connec t s the an te r io r and 
pos te r ior sec t ions . W e have n o w appl ied 
ten ha los w i th the n e w ves t modi f ica t ions . 
T h e reasons for the c h a n g e are to increase 
cosmesis and, in some cases , to el iminate 
lateral p ressure on the neck . No p rob l ems 
have resul ted from th i s modi f ica t ion o f the 
vest . 

GENERAL APPLICATION 
TECHNIQUE 

T h e pa t ien t m a y r ema in in h i s hosp i ta l 
b e d or b e t ransferred to a surgical table for 
the procedure . T h e use o f a head pos i t ion
ing fixture greatly a ids in safety and t ime 
reduct ion (Figure 3 ) . O n l y two tools are 
needed to apply the halo or thos is w i t h 
spr ing loaded p ins . T h e y are a 7 / 1 6 " open 
e n d wrench and a 5 / 3 2 " Al len wrench . 

The s teps in the p rocedure are s t raight 
forward a n d easy to follow wi th the a id of 
the Durr -Fi l lauer Halo m a n u a l . 2 T h e m a n -



Figure 3. 

ual l ists all o f the avai lable s izes o f c o m p o 
nents to ass is t in p roper se lec t ion of c o m 
ponen t s . 

T h e r ing a n d skull p ins mus t b e flash 
sterilized for at least three minutes . The pa
t ient m u s t b e m o v e d so that h i s h e a d is free 
o f the mat t ress and suppor ted b y the h e a d 
pos i t ioner . Ad jus tmen t s are m a d e to pos i 
t ion the neck a n d cervical sp ine in f lexion 
or ex t ens ion , as d i rec ted b y the su rgeon . 
D u r i n g the p rocedure of m o v i n g the pa
t ient forward, the pos te r io r sec t ion of the 
ves t is s l id in to place (Note : the pos i t i on ing 
fixture is o n the ou t s ide o f the ves t ) . 

App l i ca t ion is rou t ine w i th the a id o f at 
least three ass is tants . T h e phys ic ian should 
hold the pa t ien t ' s head dur ing this s tep . 
T h e r ing is pos i t ioned by e i the r us ing the 
ring pos i t i on ing a t t achment (Figure 3) o r 
b y s o m e o n e ho ld ing it b y the head loop. 
The r ing should be abou t 1/2" super io r to 
the e y e b r o w s a n d shou ld not touch the 
ears . T h e doc tor p repares the sk in in the 
area o f the p in inse r t ion s i tes . Ha i r in the 
area is shaved and B e t a d i n e so lu t ion is 
appl ied pr io r to the infus ion of a local 
anes the t i c , usual ly Xylocane 1 % . 

T h e p in s u sed m o s t f requent ly are the 
self adjus t ing type , w h i c h do no t r equ i re a 
to rque wrench . If the smal ler 1/4" n o n self-
adjus t ing p ins are u sed , t ighten t h e m to 

approximately six inch-pounds . T h e self-
adjust ing p in set has two spr ing-loaded 
p ins and two fixed p ins . T h e two " l i k e " 
types o f p i n s are kep t o n the s a m e s ide of 
the r ing , a n d thei r pos i t ion in the r ing 
shou ld b e kept symmet r ica l . T h e p ins are 
t i gh tened al ternately in pairs ob l ique ly on 
the r ing . T h e y are tu rned toge ther unt i l the 
small meta l rod on the spr ing- loaded p in 
p ro t rudes a p p r o x i m a t e l y 1 m m . W h e n 
sat is f ied w i t h the to rque , apply a y o k e 
c lamp to each p in (F igure 3 ) . 

N o w the an te r io r sec t ion o f the ves t i s 
app l i ed , and the four Velcro® straps are 
fastened. Attach the two over- the-shoulder 
bars to the ves t first b y rol l ing the pa t ien t 
sl ightly to one s ide and then the other . T h e 
poster ior a t tachment po in t of the over- the-
shou lde r b a r s l ides eas i ly in to the slot i n 
the hor izon ta l ba r a t tached to the vest . T h e 
an te r io r a t t achment po in t is t hen secured . 

T h e turnbuckles are n o w installed, w h i c h 
connec t the head to the over - the - shou lder 
bar . W h e n the p rope r f lex ion/ex tens ion at
t i tude is a t ta ined , t i gh ten the four 7 / 1 6 " 
nuts , two pe r tu rnbuckle . Before s i t t ing the 
pat ient , doub le check the t igh tness of all 
sc rews . It is r e c o m m e n d e d that an x-ray be 
taken w h i l e the t eam is still p resen t in case 
changes in a l i gnmen t are requ i red . 



PRECAUTIONS 
T h o u g h the sys t em is s imple , the re are 

several t echnica l cons ide ra t ions to re
m e m b e r . If the j acke t se lec t ion is imprope r , 
espec ia l ly too large , adequa te g o o d pur
chase in the chest m a y not b e ob ta ined , and 
thus excurs ion o f the uni t after appl ica t ion 
m a y occur . In add i t ion , i f the over - the-
shou lder bars do no t fit properly, the ves t 
an te ro-pos te r io r d i ame te r m a y b e forced 
w i d e r o r nar rower . 

Spread ing the vest m a y allow mot ion , 
and narrowing the anter ior-poster ior di
m e n s i o n migh t cause a p ressure sore . A 
proper fit i s o b t a i n e d w h e n the over - the-
shoulder bars, j u s t s l ight ly c o m p r e s s the 
ves t . T h e bars are of mal leable a l u m i n u m 
and shou ld b e adjus ted b y h a n d . 

D o u b l e check all sc rews for t igh tness 
before leaving , a n d expla in to the pa t ien t 
that there should no t b e any loose nuts o r 
bol t s . If it i s dec ided to place t he skull p in s 
laterally, it is r e c o m m e n d e d that four self-
adjus t ing p in s b e used . It i s poss ib le to 
create a three po in t f ixat ion sys t em ins tead 
o f a four po in t due to the danger o f m i s 
j u d g i n g the t igh tness o f o n e of the non-
sp r ing loaded p i n s , e v e n t h o u g h b o t h 
spr ing- loaded p in s ind ica te proper c o m 
press ion . W i d e p l acemen t o f the p in s is 
encouraged , bu t w e do apply them laterally 
very often ourse lves . 

SUMMARY 
In the s ix m o n t h s p r io r to the wr i t ing of 

th is ar t ic le , 40 un iversa l o p e n b a c k r ing 
halo sys t ems h a v e b e e n used . All t eam 
m e m b e r s have b e e n p leased wi th the 
funct ion and ease o f appl ica t ion . T h o u g h 
there are four s izes o f r ings , the n u m b e r 
" t w o " s ize s eems to fit 90 percent o f the 
pa t ien ts . It i s r e c o m m e n d e d that all o f the 
var ious s izes of c o m p o n e n t s b e m a i n t a i n e d 
in s tock so that the p h y s i c i a n can b e offered 
t rouble free ass i s t ance . 
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