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Trends in the management of scoliosis 
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D e p a r t m e n t o f O r t h o p e d i c S u r g e r y 

WA T C H F U L waiting" in regard to children with scoliosis is no 
longer an acceptable form of management. Prompt and effec-

tive treatment is now possible because of recent improvements in technic 
and in devices. Five of these important advances are: the localizer cast,1' 2 

the Milwaukee brace,3 the halo apparatus,4 Harr ington instruments and 
devices,5 and the massive autogenous iliac bone graft for spinal fusion.6 T h e 
greatest challenge now facing the orthopedic surgeon is in clarifying the 
etiology of idiopathic scoliosis.7 

Localizer cast 

T h e localizer cast developed in 19521- 2 offers important advantages in 
comparison with its predecessor the turn-buckle cast: earlier postoperative 
ambulat ion of the patient, less time-consuming and less difficult applica-
tion. T h e localizer cast is applied on a special frame and requires a mini-
mal amount of padding. A distraction force is applied by means of 
traction on the chin and pelvis. This force helps to correct the spinal 
curvature. Posterolateral forces are then directed by means of pushers into 
the apex of the curves, and help to correct the rotary deformity of the 
spine as well as the lateral curvature. A well-molded pelvic plaster cast is 
applied, and a thoracic, neck, and chin plaster piece is constructed to fit 
beneath the mandible and under the occiput. Large windows, including a 
cardiac and abdominal window, are fashioned over the anterior cast (Fig. 
1A and B). A large posterior window is created over the fusion area and 
the iliac crest. Knowledge of the correct application of this type of body 
cast is basic to any program of therapy for scoliosis. 

Milwaukee brace 

T h e introduct ion and perfection of the Milwaukee brace has been a 
significant advance in the treatment of scoliosis. It is an effective method 
of obtaining and maintaining partial correction of a scoliotic curve. T h e 
application of the Milwaukee brace allows control of a spinal curvature. 
Its use is confined to the growing child, bu t it can be applied to a child as 
young as three years of age and it will inhibi t progression of a curve in a 
child between 5 and 10 years of age (Fig. 2A and B). Its greatest use is in the 
age range between 10 years and the time of cessation of bone growth. T h e 
construction of a brace requires the services of a competent orthotist who 
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Fig. 1. Photos showing the localizer cast on a patient: A, lateral view; 15, view showing 
neck and abdominal windows. 

Fig. 2. A, Photo o£ an eight-year-old cerebral palsy patient with right thoracic scoliosis. 
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must be wil l ing to accept and to follow the pa t t e rn of construct ion as out-
l ined by Blount . 3 T h e brace provides passive as well as active or dynamic 
corrective forces. Constant activity is encouraged for the pa t ien t wear ing 
the brace, and rou t ine posture and b rea th ing exercises are pe r fo rmed by 
the pa t i en t while in the brace. Con t inuous daily use of the brace is essential, 
once t rea tment is begun. A thorough trial in a Milwaukee brace is neces-
sary before considering spinal fus ion for scoliosis in a growing child. 

H a l o a p p a r a t u s 

T h e use of skeletal t ract ion by means of ha lo skull t ract ion apparatus8- 9 

and counter femora l p in tract ion allows correction a n d stabilization of 
severe curves (Fig. 3A through E). W i t h the pa t i en t unde r local anesthesia, 
the metal ha lo appa ra tus is a t tached to the outer table of the skull by four 
pins. T h i s fo rm of distraction is useful when respiratory func t ion is im-
paired and external pressure mus t be avoided. Dis t ract ion forces are 
appl ied over a per iod of two or three weeks to ob ta in correction before 
spinal fusion. T h e fusion is then pe r fo rmed with t ract ion forces still in 

Fig. 2. B, Anterior and posterior views of Milwaukee brace on the child (Fig. 2A), showing 
partial correction of spinal curvature. 
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Fig. 3. A, Photo of a 14-year-old pat ient with a rigid neurogenic spinal curve. (Courtesy 
of Evarts, C. M.: T h e management of unusual types of scoliosis: report of four illustrative 
cases, Cleveland Clin. Quart . 33: 1-12, 1966; and of the Cleveland Clinic Quarterly.) 

effect. Postoperatively, t ract ion is con t inued with appl ica t ion of a halo 
cast, Mi lwaukee brace, or localizer cast, at three weeks.10 

H a r r i n g t o n ins t ruments and devices 

Most methods employed in the t rea tment of scoliosis utilize external 
corrective forces. Af te r many modifications and clinical trials between the 
years of 1947 and I960, a metal l ic system was devised by H a r r i n g t o n 5 for 
use in the surgical t rea tment of scoliosis. T h e system is designed to exert 
an in ternal corrective force directly upon the rotary a n d angular deformity 
of the spine. T h e device consists of a distraction rod tha t is placed on the 
concave side of the curve, and a compression rod tha t is placed on the 
convex side of the curve, each by means of metal purchas ing hooks (Fig. 4). 
T h e advantages of the H a r r i n g t o n appa ra tus are: it provides a direct 
in ternal corrective force and exerts a greater inf luence u p o n the rotary 
deformi ty of the spine; it obtains greater correction in severe, r igid, con-
genital scoliosis; it allows greater in ternal fixation, and it decreases the 
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Fig. 3. B, Roentgenogram of child (Fig. DA), anteroposterior view of right thoracic spinal 
curve of 128 degrees. (Courtesy of Evarts, C. M.: T h e management of unusual types of 
scoliosis: report of four illustrative cases, Cleveland Clin. Quart . 33: 1-12, 1966; and of the 
Cleveland Clinic Quarterly.) 

period of postoperat ive immobil izat ion than has been heretofore possible. 
Har r ing ton ins t rumenta t ion has provided a most useful a d j u n c t in the 
management of scoliosis (l'ig- 5A through C). 

Massive au togenous iliac bone g r a f t for spinal fus ion 

Goldstein 1 1 lias made the fusion opera t ion itself wor thy of special com-
ment . H e emphasizes that careful , precise, surgical technic, expert anes-
thesia, and complete replacement of blood lost d u r i n g the opera t ion are 
impor t an t for successful scoliosis surgery (Fig. 6A through D). A wide 
subperiosteal exposure, met iculous removal of all soft tissue, and facet 
jo in t d i s rup t ion are necessary. A wide area of cancellous bone surface 
must be exposed by complete decort ication of the posterior aspects of the 
lamina and transverse processes of the thoracic spine. I n the l u m b a r 
area, resection of the posterior por t ion of the ar t icular processes is worth-
while. H e lias demonstra ted tha t a large a m o u n t of fresh autogenous 
iliac hone should be placed in to the fusion area. There is no substitute for 
the osteogenic potency of fresh autogenous cancellous bone. T h e fusion 
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Fig. 3. C, Photo of child (Fig. 3 A), showing líalo apparatus and femoral skeletal distraction 
without localizer cast. I), Roentgenogram showing curve correction to 60 degrees after halo 
and femoral distraction for IS) days. (Courtesy of Evarts, C. M.: T h e management of un-
usual types of scoliosis: report of four illustrative cases, Cleveland Clin. Quart . 33: 1-12, 
1966; and of the Cleveland Clinic Quarterly.) 

area mus t include all of the vertebrae of the ma jo r curve, and in addi t ion 
those ro ta ted toward the convexity of the curve. W h e n there is some 
quest ion as to the end vertebra, an extra vertebra should be fused above 
and below the pr imary curve. I n most cases an adequa te amoun t of bone 
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Fig. 3. E, Photo of child (Fig. 3A), showing halo apparatus incorporated into a localizer 
cast. (Courtesy of Evarts, C. M.: T h e management of unusual types of scoliosis: report of 
four illustrative cases, Cleveland Clin. Quart . 33: 1-12, 1066; and of the Cleveland Clinic 
Quarterly.) 

Fig. 4. Harrington instruments. 

can be obta ined front the posterior two thirds of the outer table of the 
i l ium. Goldstein and Evarts1 2 have obta ined exceptionally low pseudoarthro-
sis rates with these basic methods of t rea tment . 

Summary 

In the last decade, significant advances have been made in the manage-
ment of scoliosis in chi ldren. I t has become possible to ins t i tu te a treat-
ment p rogram shortly af ter the diagnosis is established. An early, aggres-
sive approach to congenital and id iopathic scoliosis is now mandatory . 
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Fig. 5. A, l 'hoto at operation, showing Harrington distraction rod bridging the osteot-
omy site. 

Fig. 5. B, Roentgenogram, preoperative anteroposterior view, showing idiopathic lcti 
thoracolumbar spinal curve. 
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Fig. 5. C, Roentgenogram, postoperative anteroposterior view, showing left thoracolum-
bar spinal curve with Harrington distraction rod extending f rom the ninth thoracic 
vertebra to the second lumbar vertebra. 

Fig. 6. Roentgenograms: A, preoperative anteroposterior view, showing idiopathic right 
thoracic spinal curvature; B, postoperative, showing correction of spinal curvature with 
Harrington compression and distraction rods to 34 degrees. 
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Fig. 6. Photos, anterior, lateral, and posterior views; C, preoperative; 1), postoperative. 

P r o m p t surgical in tervent ion is permissible, and improved surgical tech-
nics have greatly lowered the ra te of pseudoarthrosis af ter spinal fusion. 
However, the greatest challenge of the management of scoliosis remains in 
the clarification of the cause of id iopathic scoliosis. 
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