Evaluation of Underarm Plastic Spinal Orthosis
in Management of Scoliosis

Rarnesa Kumar, U. K. Jain, A. K. AcarwaL & V. P, SHarMA

INTRODUCTION

Spinal bracing is known since prehistoric
era. During last few decades, introduction of
plastic, better understanding of biomechanics of
spine & coordinated approach of medical and
engineering has revolutionised the conservative
modalities for scoliosis management. Milwau-
kee brace popularised spinal orthotic and later
replaced by Boston brace due to its high accep-
tability. Due to high prevalance of Poliomyelitis,
paralytic scoliosis as childhood disability is
common in India. The massive involvement of
limbs and trunk muscles has put restrictions to
the surgical management. These cases req-
uire early spinal bracing. The changing social
norms besides cost factor & high skill required
in fabrication of Milwaukee brace, opened fur-
ther the chapter of plastic spinal orthosis
(UPSO). In India, plastic has come in use for
orthotic recently. In northern India, we have
used it first time in conservative management of
scoliosis. The present study was planned to
evaluate the effectiveness, acceptability & long
term effects of UPSO in growing scoliotic
patients.

MATERIAL AND METHOD

Skeletally immature patients of scoliosis
irrespective of age, sex & actiology, who atten-
ded department of Ortho. Surgery and Physical

Medicine & Rehabilitation, King George’s

IMedical Officer, District Rehabilitation Centre, Sitapur.

Medical College, Lucknow were included in the
study. They were clinically & radiologically
evaluated as per proforma based on the data
card published by the Scoliosis Research Society
of United States for initial recording & follow
up. Curve was measured by Cobb’s method
(1948). While Nash & Moe Index (1969) was
used to find out the rotation of the apical
vertebra.

Prerequisite for UPSO—

—Patient should be skeletally immature.

—Apex of curve should be at or below T7
vertebra.

—Clurve should be flexible.

— Pulmonary functions should be within
normal limit.

—There should be no congenital unsegmen-
ted unilateral bar.

—Patient & family should be cooperative.

Fabrication of UPSO

A negative POP mould of TLSO was taken
on Risser’s localizer casting table by applying
head haulter & pelvic traction. The extent of
POP cast was superiorly from manubrium
sterni anterior, axillary fold laterally & cervico-
thoracic junction posteriorly, to greater trochan-
ter, pubic symphysis & coccyx inferiorly. Posi-
tive mould was further modified to relieve,
pressure points & to provide proper corrective
forces. A thermoplast sheet of proper size was
moulded on POP positive cast. Trimming of
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plastic mould followed by proper padding &
adhesive strapes were fixed. For ventillation,
additional punched holes were made. Skia-
gram, pre-POP cast, in POP cast & in brace,
were taken. During the use of brace, chest &
spinal exercises were explained to the patients.
The patients were followed up clinico-radiolo-
gically at periodic interval. In brace & out of
brace skiagrams were laken in follow up visits
besides clinical examination.

OBSERVATION

45 cases of scoliosis of varied aetiology, age &
sex etc. were studied & presented here in sub-
sequent tables.

Table I. Distribution of scoliosis cases in
relation to aetiological type and sex

Aetiological type Male Female Total
Congenital 3 6 9
Idiopathic 9 9 18
Paralytic 12 6 18
Total 24 21 45

Among the studied cases, 53.39%, were males
& 46.79, females. 209, cases were of congenital
type followed by 409, in idiopathic & paralytic
type each. In idiopathic, male & female distri-

bution was equal, where as females were repre-
senting 2/3rd of cases in paralytic group.
Table II. Distribution of cases in relation to
aetiological type and age
Age group (years)
Aetiological
type 0-4 59 1014 15-17 Total
Congenital 4 2 3 — 9
Idiopathic — 3 10 5 18
Paralytic 2 9 5 2 18
Total 6 14 18 7 45
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(lases were of varied age-ranging from 18
months to 17 years. Majority of scoliosis cases
(18) were in the age group ‘10-14 years’ follow-
ed by age group °5-9 years’ (14). 509, cases
of paralytic group were in the age of 5-9 years,
whereas 55.59, idiopathic cases were in the age
group of ‘10-14 years’.

Table III. Scoliosis cases and curve pattern
Aetiological Dor- Dorso- Lum- Dou- Total
type sal  Lumbar bar  ble
Congenital 1 7] 1 2 9
Idiopathic 4 L] — 3 18
Paralytic 2 16 — - 18
Total 7 32 1 ] 45

Five cases were having double curve, thus
making it a total of 50 curves in 45 cases. Dorso-
lumbar curve (32) was found to be commo-
nest. Double curves were found in congenital
(2) & idiopathic (3) cases.

Table IV. Aetiological type and severity of

deformity
Severity Cong-  Idio- Para-
of curve enital  pathic  lytic Total
(in degree) @ O  ®
Less than 257 1 — 1 2
26-45 % 10 8 22
46-65 ) 9 4 18
66-85 1 2 3 6
86 & above — —_ 2 2
Total 11 21 18 50

All cases (except two) were having curve
more than 25°. Majority of curves (449,) were
of ‘26-45 degree’ severity, followed by 18 curves
in ‘46-65 degree’. Two cases were having curve
more than 86°.

Flexibility of curve has been calculated by
the following formula (Winter R.B. et al. 1974).
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Fig. IA. A.V., 8 years, a case of Congenital Scolio:

Fig. I1B. Same case with Brace.

Fig. 1C. Pre-Brace Cobb’s Angle 40°.
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Fig. 1D.

Same case with Brace, Cobb's Angle 22°.
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Fig. 2A.

Baby 5 years, a case of Paralytic Dorso- Fig. 2B. Pre-Brace Cobb’s Angle 25°.
Lumbar Scoliosis.

Fig. 2C. Same case with Brace, Cobb’s Angle 7°.
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Fig. 3A. Shama 12 years, a case of Idiopathic Dorso-

Lumbar Scoliosis.

Fig. 3B. Same case with Brace.

Fig. 3C.
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Pre-Brace Cobb’s Angle 42°.
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Fig. 3D. Same case with Brace, Cobb’s Angle 15°.
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Table V. Relationship between flexibility of curve and in-brace correction (immediate)

Mean Correction

Flexibility of curve (% Average
Dorsal curve Dorso-lumbar lumbar curve correc-
Mean correction tion (%)
C I P C I P C I P
Less than 25 11.6 32.5 — 39.8 35.4 47.9 36.6 — - 34
(n=27) (1 (5) (7) (7) ) (3)
26—50 —_ 44.2 38.6 - 577 57:3 — — - 48
(n=20) (2) (2) — (7N (9
51—75 — — - — — 72 — — - 72
(n= 3) (3

(n=Total no. of curve)

Table VI. Relationship between immediate correction achieved in relation to severity of curve

Mean correction in

Curve pattern No. of curve

Average correction (%)

curve less than 40°(%) curve more than 41°(9%7)

Dorsal (D) 10 50.8 24.0 374
Dorso—Lumbar (DL) 37 44.0 47.5 45.8
Lumbar (L) 3 38.9 32.0 35.5

Degree of curve Degree of curve Table VII. Relationship between results &
_ instanding —  inlying « 100 duration

Degree of curve in standing

Above table shows that in-brace correction
is directly proportional to flexibility nature of
the deformity. The minimum correction was
noted in the partially rigid dorsal congenital
curve. It was maximum (average 729%,) in DL
curve having flexibility between 50-759, (para-
Iytic cases). Idiopathic & paralytic DL curve
having flexibility between 26-509, shared cor-
rection of 51.79, & 57.39%, respectively.

It is evident in above table that maximum
in-brace correction was found in DL Curve
(45.8%,). The average correction achieved in
dorsal & lumbar curve was found to be practi-
cally same 37.49%, & 35.59, respectively.

Follow-up period No. of cases Stationary Regressed

(months)

3 Months 5 ] —
4-6 Months 11 11 —
7-9 Months 6 2 4
10-12 Months 11 7 4
13-15 Months 6 4 2
16-20 Months 6 4 2
Total 45 33 12

2-6° correction loss was noticed in shifting
from plaster mould to brace. In the present
study, the duration of deformity was 5 months
to 12 years. In most of cases (24), it was 1-6
years. Cases were followed clinico-radiologically
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at three monthly interval. Maximum follow up
was of a 20 months whereas minimum was of 3
months only in 5 cases. In 33 cases curve was
stationary, whereas there was regression (out
brace) in 12 cases. Majority of cases (41) were
using brace 20-23 hours daily as per instructions
given, except one who was irregular & there was
no drop out.

Table VIII. Complications

Discomfort 3
Heat (subjectively) 5
Skin rash 2
Cycling problem 1
Social problem (cosmetic) 1

Continuous use of brace (except one) itself
is indicative of absence of any significant com-
plication. The commonest problem noticed by
patients (5) was of feeling of warmth. 3 cases
had mild discomfort but exact nature could not
be explained by them. Two cases reported mild
skin rashes which were insignificant. One case
reported social problem of cosmetic nature.
None of case reported functional or physiological
hinderance.

DISCUSSION

In the present study, under arm plastic orthosis
was used as a modality of conservative manage-
ment of scoliosis. All the cases, except one, were
in growing skeletal stage. In contrast to the
observation of Hall J. (1975), Walt H. G. (1977)
& Bunnel, W. P. (1980) who selected curve of 25
to 28° only. In the present series, the increased
deformity (more than 40° in 569, cases) at the
time of first attendance might be due to lack of
awareness of complication of spinal deformity
& also due to full coverage of the back in females,
thus deformities were noticed very late in our
society.

In this study DL curve was commonest
(71.19%,) followed by dorsal curve, similar to
findings of Bunnel, B. P. et al. (1977) & Walt
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H. G. et al. (1977). Park J. et al. (1977) recor-
ded higher incidence (53%,) of lumbar curve
& Hall J. et al. (1975) reported dorsal curve in
319, cases. In idiopathic cases we found double
curve in 16.69 cases against the observation of
Hall J. et al., Walt H. G. (1977) & Bunnel
W. P. etal. (1977) who reported in 28 to 319%,.
The difference could be due to variation in
geographical area. According to Carr W. A,
et al. (1980) long term results of brace treat-
ment can be predicted by response of curve to
brace during first year of treatment. Maximum
correction (729%,) was observed in patient’s-curve
having flexibility of 50-759%,, followed by 4879,
correction in cases with flexibility of 253-509,.
A mean correction of 349, was observed in lesser
flexible curve (259,). Immediate correction
was found to be directly proportional to flexibi-
lity of curve, irrespective to aetiology. This
observation was similar to Winner, R. B. &
Moe, J. H. (1974). 47 out of 50 curve were
having flexibility less than 509%,, hence the cor-
rection achieved was less than 509;. In these
cases significant correction can be expected
(Carr, W. A. et al., 1980).

In our series from POP to brace shift, the
average loss of angle was 5°, similar to those of
Bunnel, W. P. et al. (1980). Patient having
dorso-lumbar curve responded best (45.89))
amongst the patient with different curve pat-
tern. It is similar to observation of other wor-
kers. Since there were only two lumbar curve,
no inference could be drawn for lesser correction
achieved.

Cases were followed up for up to 20 months,
curve showed regression in 309, & stationary in
remaining 709, cases. Cases (29) who used
brace for more than 6 months, curve was statio-
nary in 58.69%, & regression in 41.49, cases.
The cases are still under brace treatment &
weaning has yet to be started. Our results are
satisfactory similar to Park J. et al. (1977),
who showed satisfactory results in 809, cases
during 36 months follow up.
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In the present study, 8 cases had reported pro-
blems during use of brace. Subjective feeling of
warmth by five cases in brace was similar to
observation of Bunnel, W. P. (1980). This proh-
lem was further minimised by making multiple
punched out holes in the brace. We recorded
mild discomfort in 6-79, cases against 219
reported by Walt, W. P. et al. (1977). Various
mild skin reactions as hyperemia, blistering &
skin rash were reported ranging from 5-389
cases by Walt, H. G. etal. (1977), Hall, J. et al.
(1975), Bunnel W. P. et al. (1980). We noticed

mild skin rash in 4.59%, cases only. No treatment
was required. This could be due to different
material used by various authors besides chan-
ged climatic condition & body resistance in
Indian population.

We found high acceptability of brace similar
to Walt, H. G. etal. (1977), Park J. et al. (1977)
and Bunnel, B. P. et al. (1980). The female
patients reported cosmetic & social problem,
which was minimised by modifications in their
clothings.
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