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Abstract 
A biomechanical study is presented to compare 
the effectiveness of three types of off-the-shelf 
cervical orthoses and one custom-fit collar in 
restricting cervical spine motion. A group of 10 
normal subjects was studied. The 
measurements of flexion and extension, lateral 
side flexion and axial rotation were recorded 
using various measurement techniques. 
Interface pressures at the chin and occiput were 
also measured, along with the warming effect of 
the collars. 

The results indicated that all the collars 
restricted neck movements, for example, the 
Plastazote collar by 50% of flexion and 
extension, and that there was no significant 
difference between off-the-shelf Plastazote and 
custom-fit collars in restricting movement. 
Significantly high interface pressures were 
recorded at the chin, with the subjects wearing 
the hard and Plastazote orthoses. The warming 
effect of the soft collar was equal to that of a 
wool scarf. 

The study was aimed at improving 
prescription and although the subjective 
observations were not validated, the subjects 
concluded that the custom-fit collars were more 
comfortable; an important point with such a 
high rejection rate. 

Introduction 
Cervical orthoses are prescribed for a wide 

spectrum of clinical problems ranging from 
muscle spasm to serious instability. The main 
objectives are to rest the neck and give support, 
to allow muscles to relax and to permit any 
inflammation to subside. A large number are 
used as standard treatment in accident and 
emergency departments for initial 
immobilization following trauma of soft tissues, 

as neck injuries result from about 20 per cent of 
all vehicle accidents (Mealy et al, 1986). These 
collars are available through the United 
Kingdom National Health Service as stock 
items. Almost an equal number are made from 
sheet material by therapists in outpatient 
departments for conditions, such as cervical 
spondylosis and rheumatoid arthritis 
(Dudgeon, 1984). 

There are several categories of cervical 
orthoses. Johnson (1977), divided them into 
four groups, namely, the simple collar 
extending from head to the upper part of the 
thorax, the "poster brace" with mandibular and 
occipital supports, the cervicothoracic brace 
extending over the trunk, and the halo brace 
involving skeletal fixation. When cervical 
instability due to trauma or disease is not 
apparent, then the simple collar is prescribed. 

What is the basic rationale of prescription of 
these simple collars? Lusskin and Berger (1975) 
stated that collars should act as a reminder to 
restrict head and neck motions, to mechanically 
limit flexion, extension, lateral flexion and 
rotation of the head and cervical spine, and to 
partially relieve gravitational stress by weight 
transfer. Since the collar supports a portion of 
head weight, the cervical spine is partially 
unloaded. Caillet (1981) stated that whether the 
problems are acute or chronic, treatment of the 
painful neck, or of problems related to the 
neck, employs basic concepts. One such is that 
a collar, properly made and fitted, and correctly 
used, should be beneficial. In this context 
"properly fitted" implies that the collar is made 
specially for or matched to an individual. 
Caillet (1981) advocated that the neck should 
be held in a slightly flexed position so 
separating the posterior facet joints and 
opening the foraminae. This position minimizes 
the need for muscle "splinting", restricts 
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