Medical Rehabilitation 2008, 12 (2), 1-6

The early results of the treatment of idiopathic scoliosis using the
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Summary

Introdcution: Idiopathic scoliosis is a three-dimensional deformation of the spine. Treatment of this condition depends on many fac-
tors, with curve magnitude (Cobb angle) and skeletal maturity (Risser sign) being the most important indices. In progressing curves of
<40°, bracing is recommended. Different types of braces are available, most of them are of a rigid type. The SpineCor dynamic brace is
a system of elastic bands designed to directly correct the spinal column deformity without restricting motion of the spine.

Aim of the paper: The aim of this paper is to present early results of adolescent idiopathic scoliosis treatment with the SpineCor brace.
Material and methods: Inclusion criteria for brace the application included the presence of a progressing curve in a skeletally immature
child (Risser 0 — 3). The SpineCor brace was applied according to the principles of the method. The study group comprised 42 patients:
36 girls, 6 boys. The mean age at brace application was 11.9 years. The mean follow-up was 11 months. The mean initial curve size in
the whole group was 33.1° in the thoracic spine and 29.4° in the lumbar spine. The evaluated group was subsequently divided into dif-
ferent subgroups depending on: initial curve size, curve type and sex. Results were classified as correction (decrease of curve size of
>=5°), stablisation (curve change +/- 5°) or progression (increase of curve size of >=5°).

Results: Mean curve size at the final follow-up was 29.7° in the thoracic spine and 25.5° in the lumbar spine. Twenty one patients im-
proved (50%), 14 had curve stabilisation (33.3%) and 7 progressed (16.6%). The best results were achieved in curves lower than 25°
Cobb angle (p < 0.05) - 60% of patients improved. In contrast, in the over-45° group, only 37.5% of patients improved. No significant
differences were found between treatment results with regard to sex.

Conclusion: SpineCor brace seems to be a good alternative for rigid braces, especially in minor curves. It enables preservation of mo-
tion of the spine. This type of brace is easily accepted by young patients. Further follow-up is needed to present long-term results.

Stowa kluczowe
skolioza idiopatyczna, leczenie zachowawcze, gorset dynamiczny

Streszczenie

Wstep: Skolioza idiopatyczna to trojptaszczyznowa deformacja kregostupa. Leczenie uzaleznione jest od wielu czynnikéw, sposrod
ktorych wielko$¢ skrzywienia i stopien dojrzatosci kostnej wydaja si¢ by¢ najbardziej istotne. W przypadku progresujacych skrzywien
o kacie <40° zalecane jest stosowanie gorsetu. Dostgpnych jest wiele rodzajow gorsetow, najczgsciej o sztywnej konstrukceji. Gorset dy-
namiczny SpineCor to system elastycznych tasm, ktore po zatozeniu bezposrednio koryguja deformacj¢ krggostupa nieograniczajac jego
ruchomosci.

Cel pracy: Celem pracy jest przedstawienie wezesnych wynikow leczenia skolioz idiopatycznych z zastosowaniem gorsetu dynamicz-
nego SpineCor.

Materiat i metodyka: Kryterium rozpoczecia leczenia gorsetem byta obecno$¢ progresujacego skrzywienia kregostupa u chorych z doj-
rzato$cia kostng wedtug Rissera 0-3. Aplikacja gorsetu odbywato si¢ wedlug zatozen metody. Badang grupg stanowito 42 chorych,
36 dziewczat i 6 chtopcow. Wiek w chwili rozpoczgceia leczenia wynosit §rednio 11,9 lat. Okres obserwacji wynosit $rednio 11 miesig-
cy. Wyjsciowy kat skrzywienia w odcinku piersiowym wynosit srednio 33,1°, za§ w odcinku lgdzwiowym 29,4°. Badana grupa zostata
podzielona na podgrupy na podstawie: wielkosci wyjsciowego skrzywienia, lokalizacji skrzywienia, ptci. Wyniki oceniano jako korek-
cje (zmniejszenie kata o >=5°), stabilizacj¢ (zmiana kata +/- 5°) lub progresj¢ (zwigkszenie kata o >=5°).

Wyniki: Wielko$¢ kata skrzywienia w ostatniej kontroli w odcinku piersiowym wyniosta $rednio 29,7°, za§ w odcinku lgdzwiowym 25,5°.
U 21 chorych skrzywienie ulegto korekcji (50%), 14 osiagngto stabilizacjg (33,3%) a 7 progresjg (16,6%). Najlepsze wyniki osiagnigto
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w grupie chorych z wyjsciowym katem <25° (p < 0,05) — 60% chorych z korekcja. Przeciwnie w grupie chorych z wyjsciowym katem
>45° tylko 37,5% osiagneto korekcejg. Nie zanotowano znaczacych réznic w wynikach leczenia w zaleznosci od plci.

Whioski: Gorset SpineCor stanowi dobra alternatywe dla sztywnych gorsetow, zwiaszcza w przypadkach matych skrzy-
wien. Pozwala on na zachowanie ruchomosci kregostupa. Tego typu gorset jest dobrze akceptowalny przez mtodych
chorych. Niezbgdne sa dalsze dtugofalowe obserwacje celem ostatecznych wnioskow.

Introduction

Idiopathic Scoliosis is a deformation
of the spine occuring in the frontal,
sagittal and axial planes. The treat-
ment undertaken depends on, among
other things, the severity of the cur-
vature, the degree of bone maturity
as well as accompanying conditions.
Non-operational treatment is applied
in the case of lateral spinal curvature
of an angle of curvature that accord-
ing to Cobbe is less than between 40-
45° in children who have yet to
achieve osseous maturity. Medical
treatment covers: systematic obser-

Photo 1

vation, kinesitherapy, as well as the
application of braces. The first docu-
mented data on the subject of the
treatment of scoliosis through the ap-
plication of a brace is from the six-
teenth century, its author being A.
Paré'. However, only a detailed un-
derstanding of the natural history of
scoliosis allowed for the creation of
an algorithm of the treatment of cur-
vatures of the spine through the ap-
plication of braces™*’.

Indication for treatment of scolio-
sis by means of braces is scoliosis with
an angle of curvature according to
Cobbe in the range of 25 to 45° in indi-

viduals who have yet to experience
skeletal maturity. The aim of the treat-
ment by braces is the stopping of the
process of curvature that occurs in the
course of the growth of the spine, this
is designed to prevent operations.
Traditional braces were made from
stiff elements causing a constant cor-
recting force on the curvature of the
spine. The ‘SpineCor’ system consti-
tutes a new solution in the treatment
by the brace method, for it is a dy-
namic brace maintaining the possibil-
ity for movements of the spine while si-
multaneously restricting all the compo-
nents of emerging spinal deformation.

Patient KN, aged 12 years, female, AP x-ray of the spine before brace application, after 3 months of treatment and after 18 months

of treatment
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Photo 2

Patient PD, aged 11 years, female, AP x-ray of the spine before brace application, after 6 weeks of treatment and after
12 months of treatment

In the course of recent years there
have appeared many reports on the
subject of the treatment of scoliosis
through the application of braces, both
those confirming®’ as questioning
their effectiveness®. The problem is,
however, a lack of clear and uniform
criteria for the evaluation of patients
treated in a conservative way. In 2005
a research group working at the Sco-
liosis Research Society (SRS) pro-
posed a methodology for the assess-
ment of patients treated by means of
braces'’.

The aim of the work is the early
assessment of the results of treat-
ment of patients with idiopathic sco-
liosis through the application of the
SpineCor dynamic brace according
to the criteria proposed by SRS as
well as traditional methods.

Materials

The research group comprised 42 pa-
tients with idiopathic scoliosis with
a skeletal maturity according to Risser
Photo 3 of 0-3. In the group there were 36 girls

A patient directly after brace application, anterior and posterior view (85.7%) as well as 6 boys. The age of
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Table 1

Inclusion criteria used in studies into the effectiveness of conservative treatment

according to SRS

. Minimum age 10

. Skeletal maturity according to Risser
. Magnitude of primary curvature

. Absence of earlier brace treatment

AR WN =

. Girls prior to adolescence or maximum a year after the first period

the patients at the commencement of
the SpineCor brace treatment was on
average 11.9 years (5.3 to 15.4 years).
Amongst all those who underwent
evaluation, 25 had previously been
treated in a conservative way — all had
kinesitherapy, besides which 6 had
started treatment with the Boston
brace. The largest group were those
suffering from primary chest curvature
— 11 (26.2), next thoracolumbar — 5
(11.9%), as well as lumbar - 3 (7.1%).
The indicator of skeletal maturity ac-
cording to Risser amongs those sick
before the commencement of treat-
ment is 0 (n=27), 1 in one patient, 2 in
6, and 3 in 8 patients. The minimal pe-
riod of observation was 6 months, and
the average period of observation was
9 months (from 6 to 24 months).

Methods

The qualification for those sick was
on the basis of radiology diagnosis.
Pictures of the whole spine in a p-a

Table 2

projection were evaluated, as well as
from the side before the placing of
the brace, immediately after its re-
moval as well as during the course
of the observations to ascertain the
angle of curvature according to
Cobbe (Photo 1, Photo 2). There was
not observed in the research group
any strict indications of treatment
with braces. It was commenced both
for those with an angle of <25° as
a result of a bad figure or a high risk
of progression, as in those with an
angle of curvature of >45°. In this
last group brace treatment was im-
plemented both for very young pa-
tients as well as those who were just
prior to reaching skeletal maturity.
The SpineCor brace is composed
of a pelvic part and a vest connected
together by means of four corrective
bands applied differently for each
type of curvature (Photo 3). The
brace is applied when utilizing the
SpineCor program which precisely

defines the type of curvature and the
way the brace should be applied.
During the placing of the brace a
corrective manoeuver in accordance
with the morphology of the curva-
ture is performed. The patients are
obliged to use the braces for at least
20 hours a day until the moment
they have reached skeletal maturity,
but at least for 18 months. Those be-
ing treated should live a normal life
with increased physical activity in
the brace.

The positive result underlines the
correction of curvature (a reduction
in the angle of curvature of > 5°) or
its stabilization (a change in the an-
gle +/- 5°). A negative result is con-
sidered: progression of curvature (an
increase in the angle of > 5°), the
stopping of treatment or the neces-
sity to operate. The research group
was divided according to sex, local-
ization of the primary curvature as
well as its magnitude. As a result of
localization the curvature was di-
vided into frontal, sagittal and axial
as well as primary double. As a re-
sult of the magnitude of the curva-
ture three sub-groups were isolated,
the first where the initial angle was
<25° according to Cobbe, the second
in which the angle is between 25°
and 45° and the third — those ill with
initial curvature of >45° according to
Cobbe.

Treatment results in relation to patient gender

Positive result

Negative result

End
Number :
Correction  Stabilization >5° Itnterrupted Operational of treatment
reatment treatment
Whole group 42 21(50%) 14(33%) 7(17%) 2(5%) 4(10%) 2(5%)
Girls 36 17(48%) 12(33%) 7(19%) 2(6%) 4(11%) 2(6%)
Boys 6 4(67%) 2(33%) 0 0 0 0
Table 3
Treatment results in relation to the initial primary curvature
Positive result Negative result
Initial angle Number - End
of curvature Correction  Stabilization >5° Interrupted Operational of treatment
treatment treatment
< 25° 13 8(62%) 3(23%) 2(15%) 1(8%) 0 1(8%)
25-45° 21 10(47%) 8(38%) 3(15%) 1(5%) 2(10%) 1(5%)
>45° 8 3(37%) 3(37%) 2(26%) 0 2(26%) 0
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Treatment results in relation to localization of the primary major structural curve

Positive result

Negative result

Type Number Interrupted Operational oo
of curvature Correction  Stabilization >5° tn errupte perationa of treatment
reatment treatment
Primary chest 23 13(56%) 8(35%) 2(9%) 1(4%) 3(13%) 1(4%)
Primary double 11 5(46%) 3(27%) 3(27%) 0 1(9%) 1(9%)
Thoracolumbar 5 3(60%) 2(40%) 0 0 0 0
Lumbar 3 0 1(33%) 2(67%) 1(33%) 0 0
Table 5
Treatment results in the group of patients fulfilling the SRS inclusion criteria
Positive result Negative result
Number : End
Correction  Stabilization >5° Interrupted Operational of treatment
treatment treatment
Whole group 42 21(50%) 14(33%) 7(17%) 2(5%) 4(10%) 2(5%)
SRS criteria 24 13(54%) 5(21%) 6(25%) 1(4%) 1(4%) 0

Besides which there was distinguished
a group of patients who fulfilled the cri-
teria for inclusion in the research into the
effectiveness of conservative treatment
by braces according to SRS (Table 1)
and the evaluation of the results of treat-
ment in this group.

Results

The majority (92.8%) of those treated
in the research group used the braces
according to instructions. Two did not
wear the brace regularly, while one pa-
tient at the initial stage of treatment in-
correctly applied the tapes. The angle
of curvature in the chest section of the
spine before the commencement of
treatment was 33.1° (10°-67°), while
in the lumbar spine 29.4° (12°-52°).
Directly upon the wearing of the
braces the angle of chest curvature was
on average 24.1° (7°-54°), lumbar cur-
vature 22.3° (0-50°). In the period of
observation these angles were respec-
tively 29.7° (7°-62°) and 25.5° (5°-
51°). In the end 21 patients achieved
correction (50%) curvature stabiliza-
tion in 14 (33.3%) while progression
of curvature despite brace treatment
was observed in 7 patients (16.6%).
From amongst the entire group 4
patients (9.5%) required surgery be-
fore the end of skeletal maturity as
a result of the fast progression of the

curvature, for all of these patients
the initial angle of curvature was
>45°. Besides which 2 of the pa-
tients in the research group finished
treatment with braces as a result of
reaching skeletal maturity. Only 2
patients did not accept this form of
treatment of the scoliosis — the ther-
apy was stopped before the stage of
skeletal maturity was reached.

The results of the treatment for the
whole research group incorporating
the division according to sex is pre-
sented in Table 2.

Subsequently the research group
was divided into 3 groups as a result
of the initial angle of the angle of pri-
mary curvature: <25° (group I), be-
tween 25° and 45° (group II) and
above 45° (group III). There were 13
patients in the first group, amongst
whom over 60% had obtained correc-
tion during the course of the observa-
tions, not quite 25% stabilization while
only 2 patients had observed progres-
sive curvature. In group II there were
21 patients, 10 (47.6%) witnessed a
correction of the curvature, 8 (38.1%)
stabilization, while 3 (14.3%) pro-
gressed above 5° in the period of ob-
servation. The least effective treatment
was observed in the group of patients
with an initial curvature above 45°,
from among 8 patients three (37.5%)
managed a correction of the curvature,

in the next 3 stabilization, and in the
remaining 2 (25%) there was observed
an increase in the angle of curvature.
Detailed results taking into considera-
tion the initial angle of curvature are
presented in Table 3.

Besides, in the analysis there is
taken into consideration the localiza-
tion of the initial curvature, 4 groups
of patient are distinguished: with pri-
mary chest curvature, primary dou-
ble, thoracolumbar as well as lum-
bar. The results of treatment in these
sub-groups is presented in Table 4.

In the reseach group, 24 of those
treated fulfilled the criteria of treatment
by a brace according to the SRS guide-
lines. The observation period in this
group was on average 0.8 years (from 6
to 23 months). The average age in the
group at the moment the brace was ap-
plied was 11.5 years (10-15.1 years), the
Risser index was on average 0.5. The an-
gle of curvature in the chest section was
on average 27.8° (10°-40°), while in the
lumbar section 25.9° (15° -40° ). The
angle directly after the placing of the
brace was on average in the chest sec-
tion 18.7° (7° -36°), in the lumbar sec-
tion 16.2° (0°-32°). In the final control
the angle was an average 23.3 (10°-
49°) for the chest section as well as
19.9° (0°-40°) for the lumbar section.
The detailed results for this group are
presented in Table 5.
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Discussion

Conservative treatment of scoliosis
with the use of braces has for years
generated a lot of controversy. The
aim of such treatment is the change
of the natural history of the illness:
the stopping of progressive curva-
ture that occurs up until the moment
full skeletal maturity is reached and
the eventual permanent correction of
curvature. The final evaluation of
treatment with a brace should be
submitted within a period of two
years after the end of therapy'.

The initial results of treatment were
not encouraging. Lonstein reports on
the failure of treatment in 47% of pa-
tients who used a Milwaukee brace'”.
Besides Noonan et al”® showed also
that in almost a half of those ill follow-
ing the end of treatment there occurred
further progression of curvature, the
percentage of patients who required
operational treatment was 42%. The
introduction of a subsequent genera-
tion of braces of the sacral-
thoracolumbar type in distant periods
significantly improved the results of
treatment, stabilization or correction is,
according to various authors, between
74-88%'. Yet equally amongst
these patients, despite the gaining of
reduction during the period the brace
was applied, in later observation
there was noted a return to the initial
value of curvature'.

The Spine-Cor brace has been used
since 1993, the developers of the
method recently evaluated the distant
results of treatment'’. In the period
from the beginning of treatment to its
finalisation from amongst 170 patients
51% achieved correction, while 8%
stabilization. In somewhat over 18%
despite the application of the brace,
scolios is succumbed to progression in
>6°, while 23% of those skeletally im-
mature were treated though operations
as a consequence of significant pro-
gression. The results in our research
group were similar, significantly fewer
patients underwent surgery (10% vs
23%) which is connected with the fact
that currently the period of observation
is very short and those ill with curva-
ture progression undergo a detailed as-
sessment. The developers of the meth-
ods have in addition assessed the de-
pendence between the type of curva-
ture and the result obtained, the most
positive results (84%) were observed

in lumbar curvatures; in the material
analysed here there was not con-
firmed such a dependence which re-
sults most likely from the small
number of patients in the group.

A separate analysis of the results in
relation to sex resulted in an interest-
ing observation, amongst boys only
positive results were shown, correction
or stabilisation. All accepted this form
of treatment and complied with the
recommendations. According to the
control, the conservative treatment of
scoliosis by a brace in a group of boys
is not effective with only 1/3 of them
accepting this form of treatment.

Coillard et al."” have also given re-
sults for a two-year period of obser-
vation from the moment treatment is
terminated — amongst 95.7% of pa-
tients stabilization in curvature was
shown. Besides which over 10% of
this group displayed further sponta-
neous curvature correction.

Conclusions

1. Treatment by a Spine-Cor brace
in the majority of cases gives for
a permanent stabilization of cur-
vature

2. The commencement of treatment
in patients with curvature <25°
and an index of skeletal maturity 0-
3 extremely effectively prevents
the progression of curvature.

3. The treatment of patients with an
initial angle of curvature >45°
can in selected cases result in the
avoidance of an operation

4. Treatment in a group of boys ap-
pears as equally effective as in
a group of girls

5. The aim of a conclusive evaluation
is a longer period of observation —
of at least 2 years from the moment
the brace treatment finished.
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