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Adolescent Idiopathic Scoliosis:
A 71 Cases Study Ascertaining that Straightening
Is Possible, and a New Etiological Hypothesis
Jan Polak
President, International Myotherapy Society, Auch, France

Study Design: Seventy-one children (23 boys and 48 girls, aged 6 to 18 year-old) with adolescent idiopathic scoliosis (AIS) between
11° and 62°, without braces, have been treated manually, only at the level of the neck.
Purpose: To ascertain that non-surgical straightening of AIS is possible (without brace).
Overview of Literature: So far no disease modifying treatment for AIS existed. Braces can only slow down worsening (and this can
only be achieved if they are worn 23 hours a day). Surgery is not without important risks.
Methods: All patients have been treated exclusively with a manual therapy called Brachy-Myotherapy. This method treats spasmed
(contractured) muscles by placing them in a shortening position according to a specific protocol.
Results: An average straightening of 8° of AIS was observed, with a maximum of 25°. 94% of cases improved, 67 out of 71. The
worst prognosis was, the better results. The more advanced AIS was, the better the results.
Conclusions: A simple and reliable treatment of AIS is possible. AIS seems to be a compensation mechanism of the body, with the
aim of keeping the ears, and thus the labyrinths, at a horizontal level for correct equilibrium. When lasting post-traumatic neck muscle
contractures causing a permanent side-bending of the skull have been treated, this compensation mechanism becomes irrelevant and
scoliosis tends to subside.
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Introduction
Scolioses have been described for the first time by Galen
in the second century AD, and it is interesting that this
was done in his book “De moto musculorum.”
Oddly however, the role of muscles is totally neglected
in the etiology of scoliosis nowadays. Only a few researchers have considered the possibility of muscle involvement, but even then regarding it as a simple local
reaction hypertonia to the curvature, without specifying

the causes of scoliosis itself [1-5].
Thus scoliosis remains idiopathic, meaning that its
cause is unknown, and obviously treatments can then
only be symptomatic, with attempts to act on the consequence but not on the cause. For this reason, current
treatments cannot be effective to correct scolioses or even
to stop their progression seriously. Braces are considered
to be efficient not if they straighten adolescent idiopathic
scoliosis (AIS), but if they are able to only slow down its
worsening by less than 5° to 10°. In fact, it is has not yet

Received May 1, 2013; Revised May 23, 2013; Accepted May 23, 2013
Corresponding author: Jan Polak
International Myotherapy Society, 9 Rue Espagne, 32000 Auch, France
Tel: +33-562-66-77-88, E-mail: Dr.J.Polak@gmail.com

ASJ

Copyright Ⓒ 2013 by Korean Society of Spine Surgery

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Asian Spine Journal • pISSN 1976-1902 eISSN 1976-7846 • www.asianspinejournal.org

Asian Spine Journal

Seventy-one cases ascertaining that scoliosis straightening is possible 283

been established that evolution with braces is different
from natural history [6,7]. 10% to 40% of patients with an
angle of 20° to 30° wearing braces will undergo surgery,
with high risks of complications and aftereffects [8].
Without treatment, the initial curvatures of less than 10
degrees rarely worsen (2%), and the curvatures of 10° to
20° will deteriorate in only 10% to 20% of cases. But those
between 20° and 30° worsen in 70% to 80% of cases. Beyond 30%, there will be worsening in more than 90% of
cases [9,10].
The patient’s age and growth rate also affect prognosis:
at Risser 0, the risk of progression of a scoliosis, even
moderate, would be of 40% on average, 80% for a Cobb
angle of 20°, and 100% for an angle of 30°.
Spontaneous improvement (straightening) is rare, and
applies only to a few scolioses under 15°, in prepubertal
period [9].
The fact is that there is a complete lack of progress in
the area of AIS despite intensive research for more than
100 years. “If the current methods to study the aetiology
of AIS continue to be applied, why should different results be expected when such intense, detailed research in
the past has revealed so little?” [11].
Furthermore, according to the same author: “The goal
for research into the etiology of AIS should be to find a
cure (other than surgery) as soon as possible, preferably
tomorrow–but, unfortunately, a cure remains a dream
and does not even seem to be on the distant horizon”.
We would like to show that the latter statement is no
longer true, if we accept to change our way of thinking
AIS.

Materials and Methods
Twenty general practitioners, 3 specialists in rehabilitation medicine, 1 pediatrician, and 14 physiotherapists
have been treated in France, with Brachy-Myotherapy
(BMT) only, 71 children and adolescents having scolioses
with Cobb angles ranging between 11° and 62°.
BMT is a manual rehabilitation therapy. It aims to specifically treat lasting post-traumatic muscle spasms (contractures), which appear to be the basis of many joint diseases, whether acute or chronic. During treatment joints
are placed in a position that allows maximum shortening
of the dysfunctional muscles, according to a specific protocol, in order to put an end to the self-sustained reflex
contraction. This method is purely passive, i.e., without

participation of the patient; and since the therapist never
uses force, the physiological amplitude of joints is never
exceeded. BMT is a non-traumatic approach of musculoskeletal dysfunctions.
Muscle contractures (i.e., lasting spasms) are easy to
diagnose, since they have specific symptoms: pain is triggered by palpation of the hypertonic muscles which are
found hard, and tend to resist, sometimes painfully, to
their passive stretching. Furthermore, they may distort
the joints they govern, by pulling the bones in their direction.
Diagnosis also takes into account the spontaneous
compensations of the body in relation to some contractures. Indeed, since a contracture distorts the position
of a joint, it can cause chain reactions of hypertonic
muscles, whether neighboring or remote, with the same
consequences as for each contracture.
By treating the initial spasms, which are practically
always located at the level of the neck, hypertonic compensations, now devoid of purpose, tend to disappear,
along with their possible symptoms (pain, stiffness, and/
or deformation).
Scoliosis seems to be a typical example of this process.
This is why only the muscles of the neck were treated in
this study; no other treatment whatsoever was performed
at back or lumbar level.
1. Patients
There were 23 boys and 48 girls.
Only patients without braces have been included. The
only therapy was therefore BMT, excluding any other approach, whether manual or other.
Inclusion criterion was idiopathic scoliosis of over
10°. Exclusion criteria were habit scolioses, scolioses of
less than or equal to 10° (which are in fact often habit
scolioses), non-idiopathic scoliosis (very rare in practice),
and scoliosis with brace treatment.
-Six cases had an initial angle greater than or equal to
30° (expected worsening for nearly all cases).
-Nineteen cases had an initial angle between 20° and
29° (expected worsening in 75% of cases).
-The remaining 46 patients had an angle between 11
and 19° (worsening expected in only 15% of cases, but
no spontaneous straightening expected either).
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1) Age
-Five cases were under 10-years-old (Risser 0), therefore of poor prognosis [9].
-Fifty-one cases were between 10- and 15-year-old, a
period of greater evolution [12].
-Fifteen cases were between 16-and 18-year-old.
2) Recruitment
This is an open multicenter survey, representative of what
can be done in the general practitioner’s or physiotherapist’s practices. All patients included in this study were
treated in town or country practices, never in a hospital.
In general practice scoliosis patients are relatively rare, especially those over 20° without braces. For these reasons,
each therapist could not produce results for many cases.
On the other hand, the important number of therapists
who participated in this study shows the reproducibility
of the results.
A session of BMT was performed on average every
10 days. On average 14 sessions were performed (range,
2−48). BMT treatment has been continued, unless otherwise stated by the patient, either until the end of improvement (or the lack of it at the first control radiograph), or
when Cobb angle had become of 10° or less. Treatments
were generally quite short: 2 weeks to 16 months, on average 6 months. Patients were monitored by X-rays, one before the treatment and then every 3 to 6 months [13,14].

Results
A straightening has been observed in 94% of cases, of an
average 8° (maximum 25°) (Fig. 1).

Almost all radiologists provided only the Cobb angle
of inclination, without mentioning the degrees of rotation, nor the angle of kyphosis or the Risser sign
[15]. Therefore we could not include these data. However
one should relativize these absences: several authors believe that the Risser sign is less accurate than the chronological age. Lonstein and Carlson [9] have shown that the
average progression risk is nearly 70% at the age of 9, and
diminishes steadily to 10% at the age of 15.
There is, of course, a 5° to 7° margin of error in Cobb
angle measurements, but this can be neglected here, not
only because of the average improvement of 8° and the
35 cases improved by more than 7° (half the patients of
this study) but also because 10 patients (14%) improved
of more than 14°, twice the most pessimistic margin of
error. Furthermore, most patients had their radiographs
before and after treatment commented by the same radiologist: even an error of 5 degrees is therefore highly
improbable, not to mention one of 14°. Most of all, it
should be kept in mind that all patients of this study were
supposed to worsen, or at the best remain stable, none
were expected to improve. However, nearly all of them
did improve, whatever the initial Cobb angle was.
In other words, a spontaneous positive evolution of AIS
is extremely rare, especially for the levels and ages that we
have included in this study. Positive results are therefore
sufficient enough to prove the effectiveness of the studied
method, and also tend to prove the plausibility of the underlying etiological hypothesis.
Conventionally, prognosis depends on the initial Cobb
angle. Therefore we will distinguish three groups in this
study: initial scolioses over 30°, those between 20° and

Fig. 1. Scoliosis angles before and after BMT (degrees). BMT, Brachy-Myotherapy.
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29°, and those of 11° to 19°.
1) In the first group of 6 scolioses, initially of 30° or
more (maximum 62°), traditionally having the worst
prognosis (aggravation expected in nearly all cases),
the average recovery was of 18° (43%), extremes
25° and 9° (Fig. 2). No worsening or even status
quo was observed.
2) In the second group of 19 scolioses, initially of 20°
to 29°, thus of traditionally of unfavorable prognosis (worsening expected in about 75% of cases),

Fig. 2. Adolescent idiopathic scoliosis ≥30°: average angles before
and after Brachy-Myotherapy treatment (BMT).

Fig. 3. Adolescent idiopathic scoliosis 20° to 29°: average angles before and after Brachy-Myotherapy treatment (BMT)..

the average recovery was of 9° (44%), up to 23° (Fig.
3). No deterioration was observed, one single case
simply remained stable (neither worsening nor improving, which in itself is already not so bad a result).
3) In the third group of 46 scolioses, initially between 11° and 19° (expected worsening in only 15%
of cases, but no improvements expected), the average recovery was of 6° (maximum 17°) (Fig. 4). 37%
of this group straightened by more than 7°. One aggravation (of 6°, in the range of what would have
been a rather good result with a brace) was observed,
and two cases remained stable.
Among the total of 71 cases, there was thus only 1 aggravation, three nil effects (neither improving nor worsening), and 67 scolioses have straightened (94% of
cases) with an average diminishment of the side-bending
angle of 8°, up to 25°.
Thirty-nine patients out of 71 had less than 10° at the
end of BMT treatment.
The more advanced the scoliosis was, that is to say the
worst prognosis was, the more important the average
gain was.
This was ascertained without any local treatment (dorsal and/or lumbar).
The radiographs of Fig. 5 show an example: a 6-yearold girl, Cobb angle of 19°, Risser 0 (very poor prognosis). Two months later, after 6 sessions of BMT: 2°.

Fig. 4. Adolescent idiopathic scoliosis 11° to 19°: average angles before and after Brachy-Myotherapy treatment (BMT).
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Straightening: 12°.
It is worth recalling that the risk is greater for scolioses
that begin before the age of 10. If we only keep the 5 cases
in our study included in this age group (6−9 years, angles
18°−21°, average 19°), for which prognosis is typically
very poor, we will find an average recovery of 13° (maximum 20°), thus well above the average of all ages in this
study.
Altogether, the worse the initial conventional prognosis was, the better the results of the BMT treatment have
been.
The aim of this study was to show what can be done
with relatively short-time effects (usually less than a year);
long-term effects will be the subject of another study. We
can however mention that if BMT treatment is continued
in a spaced manner until the end of growth, the results
will be stable; improvements can increase with time for
those that have not yet straightened to 10° or less during
the first year (in this study more than 50% of patients had
already achieved this).
It is also worth mentioning that patients with braces (for
this reason not included in this study) do not respond to
BMT treatments: worsening continues in all cases. Braces
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seem to be an obstacle to a disease-modifying therapy.
Since we have shown that straightening is possible and
easy with BMT, when it is known that this is not the case
with brace treatments, it may be worthwhile changing
our approach.

Discussion
1. Anatomy
At the level of the thoracic vertebrae there are no anterior
muscles. All muscles are on the back-side, commonly
known as the transverso-spinal muscles. These are 5 kinds
of short muscles, present on the whole spine at each vertebral level, linking spinous processes together, transverse
processes together, and spinous processes to transverse
processes of a lower level: the intertransversarius, rotator,
multifidus, spinalis, and semispinalis muscles, all of them
having only vertebral insertions. Their simultaneous onesided contraction causes side bending, rotation of the
spinous processes into the concavity, and extension of the
thoracic spine: exactly the same deformation as scoliosis
(Fig. 6).

Fig. 5. Six-year-old girl. March 19, 1997: 19° (Risser 0). Two months later (May 21, 1997): 2° (photo from A. Jamot).
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2. Etiological hypothesis
Since we were able to significantly straighten nearly 95%
of AIS, some of them very advanced, without any local
treatment, when scolioses seldom recover spontaneously,
this means that their cause obviously is not located at the
level of the back.
Postural imbalance disorders and proprioceptive dysfunctions have been noticed in several studies on AIS,
relating to disturbances of oculomotor and/or vestibular
reflexes [16-20]. Over 80% of children with AIS have a
disorder of proprioception. Over 60% have a balance disorder related to vestibular dysfunctions.
An asymmetric position of the skull on the spine is
found in 60% of scolioses. This can only be due to a persistent muscle contracture, which can follow, often in a
remote way, an excessive obstetric traction on the skull,
or a fall or a blow on the head, etc.
The horizontality of ears is necessary for reflex equilibration. The conservation of this factor seems to be a
priority for the body, at all costs, so to speak. Asymmetries of the tone of neck muscles and resulting defects of
the head position may require the person to permanently
bend his spine to try to restore the natural horizontality
of the ears. In some way the scoliotic child gives priority
to the labyrinth over the spine.
The compensation tension can occur at the same contralateral cervical level, or at an underlying one. At the

thoracic level of the spine there are only the transversospinal muscles. The compensation distortion, if located at
this level, will be carried out in the direction of the resultant force vector: lateral bending, ipsilateral rotation, and
extension.
An opposite side bending may occur afterwards at the
lumbar level (by the underlying contralateral Transversospinal muscles), in order for the skull to remain vertically
above the pelvis and the feet, for the sake of stability.
The persistent dorsal muscle hypertonia [1-5] can act as
a spinal bowstring during pubertal growth, which would
explain the increases of angle commonly observed during
growth spurts. And, if there is pain, these contractures
are also the cause of it.

Conclusions
Common sense tells us that only a lasting muscle contraction can twist a spine. In the case of scoliosis we
may assume that if there is a durable side-bending of the
neck and the skull due to lasting post-traumatic cervical muscle contractures, spinal compensation curves try
to restore the cranial vestibular landmarks necessary
for equilibrium, i.e. the horizontality of the ears and the
labyrinths. The triple deformity of scoliosis would be due
to the torsional orientation of the effector muscles. By
treating the muscle contractures of the neck, the dorsal
compensations become unnecessary, and the thoracic

Fig. 6. The transversospinalis muscles and their one-sided contraction.
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spine tends to recover to its normal shape.
Based on this hypothesis, 71 patients with AIS ranging
from 11° to 62° have been treated with a manual therapy
called BMT; this was carried out only at the level of the
neck, without any treatment at the level of the scoliosis
itself. The average straightening was 8° (up to 25°).
It is thus reasonable to think that the origin of AIS lies
at the level of the neck, that its mechanisms are purely
muscular, and that a simple disease modifying treatment
is possible.
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