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As improved surgical techniques and 
stronger spinal instrumentation are developed, 
the need for external stabilization post-opera-
tively and the design of post-operative orthotics 
have also evolved. The purpose of this article 
is to review the many recent advances in the 
surgical technique and spinal instrumentation, 
and the early results of a new management pro­
tocol (both surgical and orthotic) in the treat­
ment of selected spinal deformities. 

EVOLUTION OF SPINAL 
STABILIZATION 

The goal in the surgical treatment of scoliosis 
is to correct the deformity and maintain correc­
tion until fusion of the spine occurs. It is the 
surgical technique of fusion that provides long 
term spinal stability. Until the fusion mass ma­
tures, we must rely on stability provided 
through surgical instrumentation (internal sup­
port) and casts or orthoses (external support). 
If the spine is not stabilized sufficiently inter­
nally and externally, then a non-union of the 
spine will occur similar to that which occurs 
with inadequate immobilization of long bone 
fractures. Once a non-union develops, the de­
formity may gradually recur. 

Prior to the advent of the Harrington rod, 
correction of the spinal deformity was obtained 
through complicated casting techniques. Risser 
described the turnbuckle in 19276 (Figure 1). 
Later he developed the localizer cast.5 A cast 
technique similar to this was perfected by Dr. 
Cotrel of France1 (Figures 2 and 3). These 
casting techniques allowed correction of the de­
formity in the cast. The spine was then operated 
upon in the corrected position through the cast 

and the patient was maintained in a cast post­
operatively for a period of nine to 12 months. 
With this form of treatment, there was a high 
incidence of failure, primarily due to the de­
velopment of cast complications, or pseudoar­
throses.4 Many surgeons advocated routine ex­
ploration of the fusion mass six months post­
operatively to identify any areas of non-union. 

In 1960, Paul Harrington reported on the use 
of a stainless steel distraction rod for the cor­
rection and stabilization of spinal deformities.2 

The Harrington device has since become the 
mainstay of surgical treatment for scoliosis. It 
has shown to be of great benefit in experienced 
hands and has shortened hospitalization time, 
avoided the need for preoperative correction 
with casting, permitted early mobilization of 

Figure 1. Turnbuckle cast as devised by Risser. Patient 
had to remain in bed for six months. (Photo reproduced 
with permission from Scoliosis by J.I .P. James, Wil­
liams & Wilkins Publishers, 1967.) 



Figure 2. Localizer cast which extends up over the oc­
ciput and mandible. (Photo reproduced with permission 
from Scoliosis, ibid.) 

Figure 3 . Posterior view of localizer cast showing 
window through which surgery was performed. (Photo 
reproduced with permission from Scoliosis, ibid.) 

Figure 4. X-ray showing Harrington rod system. Figure 5. X-ray showing Luque rod instrumentation. 



the patient in a well-fitted cast or orthosis, and 
has markedly decreased the pseudoarthrosis rate 
following fusion. What it has not accom­
plished, however, is the ability to provide suf­
ficient internal stabilization to allow the aban­
donment of external support either by cast or 
orthosis. 

There are many instances in which external 
immobilization is undesirable. These include 
patients with insensitive skin, spasticity, or re­
spiratory compromise. During the early 1970's, 
Edwardo Luque, M.D. from Mexico City was 
faced with many complex spinal deformities 
similar to those just mentioned. This led him to 
develop a new form of spinal instrumentation 
called segmental spinal instrumentation.3 Un­
like the Harrington rod, which uses distraction 
forces and is fixed to the spine at the top and 
bottom so that all the forces are concentrated at 
the bone-hook interface superiorly and inferi-
orly, segmental instrumentation provides cor­
rective forces in a transverse manner at each 
spinal segment and, therefore, the distribution 
of forces is spread out over the whole length of 
the instrumentation. This has been shown to be 
much stronger biomechanically than the Har­
rington system and is extremely stable7 (Figures 
4 and 5). 

Segmental spinal instrumentation has be­
come the preferred method of treatment of com­
plex spinal deformities, especially those asso­
ciated with neuromuscular conditions such as 
muscular dystrophy, myelodysplasia and cere­
bral palsy. However, it has not replaced the 
Harrington rod for the management of idio­
pathic scoliosis. This is primarily because of the 
added neurologic risk that is involved when per­
forming segmental spinal instrumentation. 
Wires must be passed sublaminarly within the 
spinal canal at every level to perform this tech­
nique. The potential for neurologic complica­
tions is related to invasion of the spinal canal 
with these wires and the potential for vascular 
compromise to the cord by correction of the 
deformity, which leads to elongation of the 
spinal canal and vascular stretch. 

It must be kept in mind that segmental spinal 
instrumentation does not take the place of a me­
ticulous fusion, and if fusion does not occur, 
then instrumentation failure in inevitable. In 
general, patients who have been treated with 
segmental spinal instrumentation are not placed 
in any cast or orthosis post-operatively. This is 
based on the assumption that the Luque instru­
mentation is so strong that no external support 
is needed. However, recently some surgeons 

have questioned the requirement for external 
support even with Luque instrumentation. Al­
though the early instrumentation failures have 
been solved with segmental spine instrumenta­
tion, some surgeons have found increased loss 
of correction over the first few months in pa­
tients not treated with orthoses, compared to 
those who have been treated with orthoses post­
operatively. Also, the question of late pseu­
doarthroses must yet be resolved; and if there 
is a significant incidence of pseudoarthroses 
with Luque instrumentation, would post-oper­
ative orthotic support decrease this incidence? 

Because of the added neurologic risk, we 
have opted not to use segmental instrumentation 
in dealing with most idiopathic spinal deform­
ities. Rather, we continue to use the Harrington 
rod with some recent modifications. The mod­
ified Harrington rod provides enough internal 
stability to allow us to use a post-operative or­
thosis that is comfortable, convenient, and cos­
metic. Added stability to the Harrington system 
has been achieved by a simple modification of 
the Harrington hooks. This was devised by Dr. 
Bobechko of Toronto. The new hook has a cam 
placed inside a slot which allows two hooks, 
rather than one hook, to be utilized at the upper 
level. Since most of the early instrumentation 
failures with Harrington rods have been with 
the cut-out of the upper hook, two hooks allow 
the forces to be distributed over a larger surface 
area, and when the technique is properly per­
formed, corrects that problem. At the bottom 
end, a specially designed hook with a longer 
shoe is used to prevent dislodgement of the 
hook in this area, which can occur when the 
patient flexes forward. 

With the degree of stability provided by this 
method, post-operative cast immobilization is 
unnecessary. In addition, currently available or­
thoses such as the Greenville spinal orthosis, 
the SOS modular orthosis, or the Milwaukee 
brace also provide more external support than 
we feel is necessary. This has led us to adopt 
the use of a posterior plastic shell with corset 
front and shoulder straps. 

CURRENT MANAGEMENT 
PROTOCOL 

This post-operative orthosis is used in two 
situations: (1) in the patient with idiopathic sco­
liosis who has undergone Harrington rod in­
strumentation with modified hooks as described 
above, and (2) in patients with more complex 


