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Abstract

Background: Adult scoliosis is sometimes associated with back pain. Recently, the Peak™ Scoliosis Brace was designed to
alleviate pain in adult patients with scoliosis.

Objectives: To test the efficacy of the Peak Scoliosis Brace in reducing pain in adult scoliosis patients.

Study design: Prospective experimental cohort study.

Methods: A total of 20 adult females with back pain secondary to idiopathic scoliosis were included. Patients were
evaluated at baseline immediately before starting bracing and after | month. The brace had to be worn for at least
2h per day. The outcome measures used were Graphical Rating Scale, Roland-Morris Questionnaire, Core Outcome
Measurement Index, and Oswestry Disability Index.

Results: Worst pain, back pain, and leg pain significantly improved from 7.15 to 5.85, from 6.55 to 5.25, and from 5.65
to 3.55, respectively (p<0.05). A total of 75% of patients reported improved worst and leg pain, 65% improved back
pain, 30% of patients achieved the minimal clinically significant difference of 2 points for worst pain, 60% for leg pain, and
25% for back pain. Roland-Morris Questionnaire and Core Outcome Measurement Index improved (p <0.05) and no
differences were observed for Oswestry Disability Index.

Conclusion: The Peak Scoliosis Brace led to some improvement of pain at | month in a group of adult women with
scoliosis and chronic low back pain. The quality of life did not change significantly.

Clinical relevance
According to our data, the Peak Brace is helpful to quickly improve pain in patients with chronic low back pain secondary
to scoliosis. To achieve this goal, it should be applied for at least 2 h per day.
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Background

The impact of scoliosis during adulthood is correlated with
two main parameters: the frontal curve and the sagittal pro-
file. The Cobb angle, measured in the frontal plane, is asso-
ciated with the risk of progression of the deformity, this
being negligible for curves below 30° Cobb and very high
for curves with over 50° Cobb.! The Cobb angle is also pre-
dictive of respiratory restrictive syndrome when it exceeds
70°.2 The impairment of the sagittal profile is predictive of
back pain and disability,? and evaluation of this impairment

current practice is the surgical one, aimed at both preventing
progression and improving pain and quality of life.
Unfortunately, surgery has quite frequent complications®7 and
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has become more relevant for both the surgical and conserv-
ative approaches.* For scoliosis patients with chronic
low back pain (cLBP), the main approach according to the
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Figure |. The Peak Brace, from the back, front, and side views in a patient with a right thoracolumbar curve.

is not appropriate for patients with certain comorbidities;
moreover, some patients simply do not want to undergo sur-
gery. Despite these issues and the fact that scoliosis has been
estimated to affect up to 68% of the population over the age
of 60,3 there is scant literature about conservative treatments
for adult patients with scoliosis. One case report and one
case series demonstrated the effectiveness of scoliosis-spe-
cific exercise to stop progression,”!? while another study
reported the effectiveness of a soft brace at reducing pain
within a short time.!! Custom-made rigid torso braces, simi-
lar to those commonly used for children, are sometimes
used in adult patients; however, only anecdotal evidence of
their efficacy is available!'? and problems with comfort are
quite frequent. A new brace has recently become available,
the Peak™ Scoliosis Brace (Aspen Medical Products),
designed to alleviate pain in adult patients with chronic pain
secondary to scoliosis (Figure 1).

Objective

We designed this prospective cohort pilot study with the
aim of testing the efficacy of the Peak Scoliosis Brace at
reducing pain in adult scoliosis patients in the short term.

Study design

We designed a prospective experimental cohort study
according to the STROBE guidelines.

Methods
Setting

Tertiary referral outpatient center for scoliosis and low
back pain.

Inclusion criteria

Idiopathic scoliosis of 30° Cobb or more suffering from
cLBP (lasting for at least the last 3 months), 18 years of age
or more.

Exclusion criteria

Secondary scoliosis.

Population

Between 1 April and 1 November 2015, 20 consecutive
adult patients with back pain secondary to idiopathic
scoliosis or degenerative scoliosis were recruited. The
sample size was calculated according to the data col-
lected during the development of the brace in the United
States, and the first two patients fitted in Italy. The
authors were provided with some braces to fit some
patients before the study began, but were not involved
in the development of the brace. Setting alpha at 0.05
and the power at 0.8, with a mean expected improve-
ment of 2 points on the Graphical Rating Scale (GRS) of
pain,’3 16 patients would be necessary. Taking into
account the possibility of 25% dropout, we decided to
recruit 20 subjects.

The brace was fitted by one of the investigators (F.Z.)
after appropriate training provided by the producer. There
are different sizes of the belt that are chosen according to a
fitting table. The brace is very easy to fit, and the patients
learn immediately how to manage it by themselves, thus
representing a great advantage.

This study respected the principles of the Helsinki
Declaration and was approved by the local ethics commit-
tee. All patients signed a written informed consent.
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Table I. Distribution of sagittal Schwab modifiers.

Risk SVA Pelvic tilt PI-LL
0 6% 12% 56%
+ 69% 41% 32%
++ 25% 47% 12%

SVA: sagittal vertical axis; PI-LL: difference between pelvic incidence
(P1) and lumbar lordosis (LL).

Outcome measures

Primary. GRS for evaluation of worst pain, back pain, and
leg pain.'*

Secondary. Disability and function were assessed using the
Roland-Morris Questionnaire (RM),'> Core Outcome
Measurement Index (COMI),'® and Oswestry Disability
Index (ODI)."”

Protocol

After a baseline clinical evaluation,'® if considered eligi-
ble, the patients were invited to participate in the trial.
Following acceptance, all participants had to undergo a
further evaluation after 4 weeks of brace wear. They were
required to wear the Peak Brace at least 2—4 h per day. At
each evaluation, they had to complete the GRS, RM, ODI,
and COML.

Statistical analysis

For normally distributed continuous variables, a paired
t-test was applied; otherwise, non-parametric tests for
ordinal data and not-normally distributed data were used.
The alpha level of significance was set at 0.05.

Results

Out of 29 eligible female patients affected by scoliosis and
cLBP, 20 entered the study. The mean age was 67.8+10.5,
the mean curve magnitude was 61.9+12.6° Cobb, and the
average body mass index (BMI) was 24.07+3.65. The
nine patients who refused to enter the study were clinically
similar to those recruited (p =non-significant (NS)). They
refused to enter since they were not willing to wear a brace.
There were no dropouts.

Three patients suffered from osteoporosis and were
under pharmacological treatment. No other musculoskel-
etal conditions were detected. The study included only
female patients due to the convenience sampling of con-
secutive patients we recruited.

According to the SRS-Schwab Classification,* 55% of
patients showed a lumbar/thoracolumbar curve, 30% a
double major curve, and 15% a thoracic one. Details about
sagittal modifiers are reported in Table 1.

All the patients wore the Peak Scoliosis Brace for 2—4 h
a day, in agreement with the prescription, every day for
4weeks. After this period, all pain measures on GRS
improved significantly (Table 2). In total, 75% of patients
reported improved worst pain and leg pain, 65% improved
back pain, but only 30% of patients achieved the minimal
clinically significant difference of 2 points for worst pain,
60% for leg pain, and 25% for back pain.

In terms of disability measures, both RM and COMI
improved in a statistically significant way, while ODI did
not (Table 2). All but one patient reported satisfaction in
wearing the brace, stating that they felt more supported.

Discussion

Bracing is widely applied in children with scoliosis, but
only rarely recommended to adults mainly due to issues
over comfort. The newly developed Peak Brace has been
designed in order to guarantee a better comfort, as reported
by the patients from this study who wore the brace with
satisfaction, achieving some degree of pain relief in most
of the cases. About 65%—75% of patients achieved some
pain relief, even if only a part of the patients achieved a
clinically significant improvement of 2 points in the GRS
scale. We think this result is promising since there has been
a quite even if small pain relief, occurring after only
I month of brace wear, even in patients who had been
experiencing pain for many years. We can expect that a
longer follow-up could show different results.

We speculate that the cause of pain relief is based on the
passive spinal support provided by the brace. In fact, in
these patients, pain is typically related to the difficulties in
supporting the trunk and carrying the body weight, with
progressive deterioration during the day, especially when
they need to stand up for a long time or walk.!® These
patients usually feel better while sitting and lying on a
bed.2? We believe that pain relief is related to the fact that
the brace can provide similar support to a chair or a bed.
By providing good support, we can also expect an improve-
ment in disability issues. Within a short time, some of the
measures of quality of life improved, but these changes
were not clinically significant. The treatment duration was
probably too short to lead to a relevant change in this out-
come, and we expect that longer treatments time could
change the results.

The most commonly used approach to scoliosis during
adulthood is surgery. Unfortunately, the risks of complica-
tions and side effects associated with this procedure are
relatively high, with some papers reporting a 39% compli-
cation rate and a 26% reoperation rate.?! Surgical treat-
ment can provide stability to the spine, but quality of life
and pain are not always addressed by this approach, and
back pain is persistent in 10% of patients 1year after
surgery.?? A poor general health status increased the risks??
and can exclude this option for some patients, while many
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Table 2. Main outcome measures for pain and disability.

TO
Mean/median (SD/95% CI)
Worst pain (back or leg) 7.15£2.03
Back pain 6.55+£2.37
Leg pain 5.65£3.03
RM 12.50 (11.45-15.84)
COMI 5.67 (5.11-6.79)
Oswestry 33.00 (25.26-38.43)

TI p
Mean/median (SD/95% CI)
5.85+2.8l 0.011*
525+3.21 0.049*
3.55+£3.33 0.003*
11.50 (8.42—-13.67) 0.018*
4.82 (3.76-5.84) 0.035%
30.00 (21.05-35.74) 0.06

TO: baseline; T1: I-month results; SD: standard deviation; Cl: confidence interval; RM: Roland-Morris Questionnaire; COMI: Core Outcome Mea-

surement Index.
*statistically significant change.

patients are not really willing to undergo surgery. For all
these reasons, an effective conservative treatment is neces-
sary. Recently, a retrospective study showed that bracing
during adulthood can slow down the progression of scolio-
sis during adulthood, but no data were provided about pain
and quality of life.>* So, this is the first study to document
the effect of bracing on pain and quality of life in a cohort
of adults with scoliosis and cLBP.

This study has some limitations. First of all, a small
number of patients were studied, even though the number
was appropriate according to our sample size calculation.
The study included only female patients due to the con-
venience sampling of consecutive patients we recruited.
Another limitation is the lack of a control group. Including
those who refused to wear the brace as a control group
could have been very useful, but this was not planned and
authorized by the ethical committee. However, as the
patients were affected by chronic condition as cLBP and
scoliosis, it was appropriate to design such an exploratory
study to test whether any benefit could be gained using
such a brace before larger and more expensive designs are
considered. This is an under-researched area, and we con-
sider this study only a starting point. The short period used
to evaluate the results may also be considered a limitation,
but it was decided that the period of 4 weeks of observation
was cost effective for this experimental evaluation of the
efficacy of this new brace.

The data provided by this pilot study will allow to
design further randomized controlled trials to explore in a
more robust way the effect of the Peak Brace for adult
scoliosis.

Conclusion

The Peak Scoliosis Brace led to some improvement at
I month of pain in a group of adult women with scoliosis
and cLBP. The quality of life did not change in a signifi-
cant way even when the patients reported being satisfied
with the treatment. The follow-up time was very short, and
it is possible that a longer treatment time could change
these results.

Author contribution

All authors contributed equally in the preparation of this
manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
This study was supported economically by Aspen Medical
Products.

ORCID iD

Fabio Zaina https://orcidorg/0000-0002-1256-5362

References

1. Weinstein SL and Ponseti IV. Curve progression in idi-
opathic scoliosis. J Bone Joint Surg Am 1983; 65: 447-455.

2. Weinstein SL, Dolan LA, Spratt KF, et al. Health and func-
tion of patients with untreated idiopathic scoliosis: a 50-year
natural history study. JAMA: J Am Med Assoc 2003; 289:
559-567.

3. Glassman SD, Bridwell K, Dimar JR, et al. The impact of
positive sagittal balance in adult spinal deformity. Spine
2005; 30: 2024-2029.

4. Schwab F, Ungar B, Blondel B, et al. Scoliosis Research
Society-Schwab adult spinal deformity classification: a val-
idation study. Spine 2012; 37: 1077-1082.

5. Sansur CA, Smith JS, Coe JD, et al. Scoliosis Research
Society morbidity and mortality of adult scoliosis surgery.
Spine 2011; 36: E593-E597.

6. Hamilton DK, Smith JS, Sansur CA, et al. Rates of new
neurological deficit associated with spine surgery based
on 108,419 procedures: a report of the Scoliosis Research
Society Morbidity and Mortality Committee. Spine 2011;
36:1218-1228.

7. Smith JS, Shaffrey CI, Sansur CA, et al. Rates of infec-
tion after spine surgery based on 108,419 procedures: a
report from the Scoliosis Research Society Morbidity and
Mortality Committee. Spine 2011; 36: 556-563.


https://orcidorg/0000-0002-1256-5362

Zaina et al.

10.

11.

12.

13.

14.

15.

16.

Schwab F, Dubey A, Gamez L, et al. Adult scoliosis: preva-
lence, SF-36, and nutritional parameters in an elderly volun-
teer population. Spine 2005; 30: 1082—1085.

Negrini A, Parzini S, Negrini MG, et al. Adult scoliosis can
be reduced through specific SEAS exercises: a case report.
Scoliosis 2008; 3: 20.

Negrini A, Negrini MG, Donzelli S, et al. Scoliosis-specific
exercises can reduce the progression of severe curves
in adult idiopathic scoliosis: a long-term cohort study.
Scoliosis 2015; 10: 20.

Marcotte L. SpineCor in the treatment of adult. Scoliosis
2010; 5: 47.

Gallo D. Case reports: orthotic treatment of adult scoliosis
patients with chronic back pain. Scoliosis 2014; 9: 18.
Ostelo RW, Deyo RA, Stratford P, et al. Interpreting change
scores for pain and functional status in low back pain:
towards international consensus regarding minimal impor-
tant change. Spine 2008; 33: 90-94.

Ferreira-Valente MA, Pais-Ribeiro JL and Jensen MP.
Validity of four pain intensity rating scales. Pain 2011; 152:
2399-2404.

Chapman JR, Norvell DC, Hermsmeyer JT, et al
Evaluating common outcomes for measuring treat-
ment success for chronic low back pain. Spine 2011; 36:
S54-S68.

Mannion AF, Boneschi M, Teli M, et al. Reliability and
validity of the cross-culturally adapted Italian version of the

17.

18.

19.

20.

21.

22.

23.

24.

core outcome measures index. Eur Spine J 2012; 21(Suppl.
6): S737-S749.

Fairbank JC, Couper J, Davies JB, et al. The Oswestry low
back pain disability questionnaire. Physiotherapy 1980; 66:
271-273.

Zaina F, Atanasio S and Negrini S. Clinical evaluation of
scoliosis during growth: description and reliability. Stud
Health Technol Inform 2008; 135: 125-138.

Kotwal S, Pumberger M, Hughes A, et al. Degenerative
scoliosis: a review. HSS J Musculoskelet J Hosp Spec Surg
2011; 7: 257-264.

Glassman SD, Berven S, Kostuik J, et al. Nonsurgical
resource utilization in adult spinal deformity. Spine 2006;
31:941-947.

Charosky S, Guigui P, Blamoutier A, et al. Complications
and risk factors of primary adult scoliosis surgery: a multi-
center study of 306 patients. Spine 2012; 37: 693-700.
Wong GTC, Yuen VMY, Chow BFM, et al. Persistent pain
in patients following scoliosis surgery. Eur Spine J 2007,
16: 1551-1556.

Patil CG, Santarelli J, Lad SP, et al. Inpatient complications,
mortality, and discharge disposition after surgical correction
of idiopathic scoliosis: a national perspective. Spine 2008;
8:904-910.

Palazzo C, Montigny JP, Barbot F, et al. Effects of bracing
in adult with scoliosis: a retrospective study. Arch Phys Med
Rehabil 2017; 98: 187-190.





