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Abstract

A 7-year-old girl with diagnosed lateral mandibular deviation and other related temporomandibular joint disorders was

referred for an anteroposterior x-ray examination to study a possible cervical spinal misalignment prior to the

application of the Atlasprofilax method. The purpose of this radiographic examination was to assess probable

improvement in her cervical spinal alignment after the application of the Atlasprofilax Method that already showed

benefits in temporomandibular joint disorders and fibromyalgia in previous studies. Determination and probable

improvement of Atlas and Axis tilt, lateral atlantodental asymmetry and cervical spinous processes misalignment were

taken as endpoints. An x-ray examination was performed before the application of this method confirming Atlas and

Axis tilt, lateral atlantodental asymmetry and cervical spinous processes misalignment from C2 to T1. The result in a

posterior x-ray examination following the same radiological guidelines for anteroposterior open mouth examination

determined a clear improvement in the Atlas and Axis tilt as well in the lateral atlantoodontoid interval alongside with

correction of the previously misaligned vertebrae of the cervical spine. Such radiological improvements on the
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described structures poses the question on the benefits and clinical relevance of using specific targeted vibropressure

used by the Atlasprofilax method on some key spots related to fascia and skeletal muscles. Thus, through a complex

combination of mechanisms that involve mechanotransduction and cell metabolism, this clinical and non-invasive

intervention could ameliorate preliminarily several ailments related to fascia and muscle skeletal disorders associated

commonly with pain such temporomandibular disorders among others. Finally, it is relevant to the authors to raise

awareness that it may be a gap between defining hard structures such as spine and joints asymmetries that cause

pathological conditions and that can be observed by means of imaging such CT, MRI or x-ray examinations and the

probable etiological underlying relationship coming from the understudied principles of fascial tensegrity. This etiology

may include clinical or subclinical metabolic abnormalities in muscles, specially in the neck muscles but more

specifically in the suboccipital muscles and its surrounding or inner soft tissues such as the myodural bridge.

INTRODUCTION
A 7-year-old girl with diagnosed with lateral mandibular deviation and other related temporomandibular joint disorders was

referred for an anteroposterior x-ray examination to study a possible cervical spinal misalignment prior to the application

of the Atlasprofilax method and to assess probable improvement in her cervical spinal alignment after the application of

the Atlasprofilax Method. The same x-ray examination was performed after the application of this method. The purpose of

this examination was to determine if the Atlasprofilax method could produce an improvement in the spinal alignment of

the cervical segment (C1 to C7) by means of x-ray examination after the application of this method in one single session.

Clinicians do increasingly recommend to asses and treat upper cervical spine disorders that are commonly associated

with  temporomandibular dysfunction (1,2).

 

CASE PRESENTATION

1. Methods,  Measurements, and endpoints 
 

1.1 Imaging examination: methods, measurements and endpoints

 

The anteroposterior  x-ray examination was performed following the guidelines defined by Murphy  (3). The patient’s head

was immobilized with the device stabilizers, and x-ray images were taken before and after of the Atlasprofilax method

within an interval of 57 days. 

 

To determine the probable misalignment, the craniocervical centric line centered on the septum area in both examinations

was taken as the reference line (F).  The lateral masses of the Atlas were coloured in blue and a horizontal line in red (D)

was drawn from one lower C1 facet, at its lowest contact point, to the contralateral one. The Axis shape was coloured (in

red) and another line in red (E) was drawn from the lowest contact point of the lower C2 facet to the contralateral one.

Both red lines (D & E) were compared to a basal horizontal line (C) used as a reference. The spinous processes from C2

to C7 were drawn and coloured (in white) to determine their misalignment with respect to the reference of the caudal
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midline (F) of the craniocervical centric that was coloured in blue (See Figure 1).  In addition, two vertical lines (A & B) in

yellow were drawn to measure in mm and to compare prior vs. after the clinical intervention probable differences in the

lateral atlantoodontoid interval (LADI). The same radiological equipment was used in the same radiological clinic as well

as the same radiological procedure to establish a valid comparison between the two examinations taken in an interval of

57 days prior and after the application of the Atlasprofilax method (See Figure 1 and Figure 2).

 

1.2 Clinical and radiographic examination: methods, endpoints and findings

The patient was diagnosed by a specialized dentist in temporomandibular disorders (TMD) following Rocabado’s

diagnostic guidelines (4). The diagnose by means of a gnathostatic device was lateral mandibular deviation with following

facial asymmetries: skeletal class III due to mandibular prognathism, retroinclination of lower incisors, mesial molar step

specially in right side with decreased overjet and lower dental midline deviated to left side. The patient was referred for

open-mouth anteroposterior x-ray examination to determine probable spine misalignment.

 

The purpose of the radiological examination was to determine if a previous cervical misalignment was present and if after

the Atlasprofilax procedure could ameliorate a probable cervical spinal misalignment in the spinous processes from C2 to

T1 as well as differences in the left vs. right LADI. 

 

Thus, at imaging level, variations in distance of each vertebrae spinous process (C2-T1) from the craniocervical centric

line in the coronal plane were taken as endpoints. Changes in the coronal visualization and presentation of the

morphological structures of C1’s lateral massae and Axis position such as tilt and LADI were also taken as endpoints. A

vertical line in yellow was drawn at the most external point of each lateral mass of the Atlas (A) where the lateral mass

was in closest proximity to the odontoid. Another vertical line in yellow was drawn at the at the odontoid neck (B). (See

figure 1).  Due to the anatomical variations in the shape of the odontoid process, which generally occur in its upper two

thirds, the space to be measured between the inner edge of the lateral mass and the outer edge of the odontoid process

is the one located at the neck of the odontoid process, i.e. the one located just on the line joining the narrowest edges of

both lateral masses.

 

Thus, the vertical alignment of the C2-C7 spinous processes in relationship with the craniocervical centric line and LADI

(a)symmetries, and C1 and C2 tilt were the main endpoints to compare findings on the improvement of (a)symmetry and

alignment of these structures before and after therapy. 

 

2. Clinical and radiographic intervention
The clinical intervention was done the 25th November 2013 and comprised a non-invasive neurostimulation with a special

device by means of controlled vibropressure and percussion using specific frequencies with a soft tip. Prior to the

intervention an anteroposterior x-ray examination was taken on the same day. The same x-ray examination was

performed on 21st January 2014, 57 days after the application of the Atlasprofilax Method. The application was performed

once during six minutes on several specific spots of the suboccipital area to stimulate certain receptors involved in muscle
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reflex and fascia tensegrity targeting a profound mechanotransduction effect on the suboccipital muscles and the cervical

fascial. The semispinatus muscles act as skeletal muscles transferring mechanical and elastic energy to the fascia and

from there, to the periosteum and to the ligamentum nuchae. Controlled vibropressure on the semispinatus of the neck

generates the regulation of cervical nociception inducing changes at the base of the skull and in the ligamentum nuchae.

The vibration is transferred also to the suboccipital muscles and to the cervical fascia. The fascia that surrounds the

semispinatus of the head has a high number of golgi tendons organs and amyelinic endings, thus responding to

mechanical pressure and tension more efficiently than other structures. Vibration and mechanotransduction (5) in this

area is transferred by different complex mechanisms to several muscles and muscle layers that are involved in the

regulation of the vertebral proper alignment according to the principles of the fascia tensegrity (6). 

 

3. Results (imaging findings and clinical findings)

 

3.1 Imaging findings: cervical spinous processes misalignment, Axis and Atlas tilt and LADI

 

Imaging findings prior to the therapy:

 

1.Tilt of Atlas and Axis: when examining the coronal plane prior to the application of the Atlasprofilax method, a tilt of 7º in

the lateral massae of the Atlas bone (D) and a tilt of 7º in the Axis (E) can be seen (red dashed lines, See Figure 1) in

comparison to the main horizontal baseline (C) (See Figure 1 and Table 1).

 

2. Deviation of C2 spinous process: A clear deviation of C2 spinal process in comparison to the vertical line dividing the

skull in two equal parts across the septum (F) can also be easily observed. A tilt of the whole Axis vertebra probably also

consistent with rotation and atlanto-rotatory subluxation is also observed in the first examination. Presentation or

appearance in the shape of Atlas lateral massae shown to be asymmetrical (See Figure 1). 

 

3. Deviation of C2 to T1 spinous processes: Before the therapy, all spinous processes from C2 to T1 were found to be

clearly out of alignment when compared to the reference line (F). None of them was aligned within this craniocervical

midline. All spinous processes from C2 to T1 presented a clear deviation from middle craniocervical line (See Figure 1).

 

4. LADI asymmetry: When observing LADI prior to therapy (lines A & B for left and right) an asymmetry consistent of 2 mm

difference can be observed (left LADI has 4mm and right LADI has 2 mm) (See Figure 1 and Table 1).

 

Imaging finding after the therapy:

 

In the posterior x-ray examination 57 days after the first x-ray examination and 52 days after application of the

Atlasprofilax method following changes in the endpoints were observed: 

 

Qeios, CC-BY 4.0   ·   Article, May 20, 2022

Qeios ID: 624SUX   ·   https://doi.org/10.32388/624SUX 4/12



1.Tilt of Atlas and Axis: the tilt of Atlas vertebra (D) when compared to the baseline (C) has gone down from 7º to -0.5º

while the Axis tilt has achieved a perfect match of 0º with the baseline (C). The shape of both Atlas lateral massae appear

to be more symmetrical in comparison to the x-ray examination prior to therapy (See Figure 1 and Table 1).

 

2. Deviation of C2 spinous process: C2 spinous process appears to be centered in line with the coronal vertical line (F)

taken as reference for symmetry measurement (See Figure 1).

 

3. Deviation of C2 to T1 spinous processes: All spinous processes from C2 to T1 achieved a clearly improved alignment in

concordance with and following the caudal craniocervical midline (F) (See Figure 1).

 

4.- LADI asymmetry: when observing LADI (lines A & B for left and right) after the application of the Atlasprofilax Method

in one single session performed 57 days before, both LADIs (left and right) have achieved a perfect symmetry consistent

of 3 mm each with no differences (See Figure 1 and Table 1). 

 

TABLES 
Table 1. Comparison of asymmetries in LADI, C1 and C2 tilt prior and after the therapy

 
LADI left in
mm

LADI Right in
mm

LADI difference in mm L vs. 
R

C1 tilt in
degrees

C2 tilt in
degrees

Before the therapy 2 4 2 7 7

After the therapy 3 3 0 -0.5 0

 

DISCUSSION
Temporomandibular dysfunction and radiographic measurement of cervical spine:

 

A sagittal cervical radiographic study comparing TMJD and non-TMJD patients found statistical difference in the TMJD

patients group  presenting flexion of the first cervical vertebra associated with an anteriorization of the cervical spine (7).

Other cervical sagittal radiographic study found correlation between TMD and cervical hiperlordosis (8,9). Several studies

and systematic reviews have found a relationship between TMJ-associated disorders and cervical spine

abnormalities (10). Associated TMD-ailments are commonly arthralgia, myofascial pain, facial pain and neck pain.  A

decrease in C2–C7 Cobb and increase in the posterior occipito-cervical angle have been found to be  associated with

TMDs prevalence revealing that the cervical angle was related to TMDs (11).

TMD seems to have, according to multiple existing literature, a multifactorial etiology (12). Alterations in occlusion (13),

psychological conditions, such as anxiety or depression (14), stress and other factors are commonly associated to TMD.

 

But an important part of TMD etiology remains associated to structural problems such forwarded head posture (15), the

Atlas vertebra alignment (7). Current available therapies for treating this condition and its symptoms seem have little
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influence on craniocervical posture but are effective when it comes to the relief of painful symptoms (16). A systematic

review found strong evidence of craniocervical postural changes in myogenous TMD and moderate evidence of cervical

postural misalignment in arthrogenous TMD (17). Interestingly, TMD have been linked to suboccipital muscle

abnormalities (18). Fibromyalgia patients do also show a correlation with TMD (19,20) and neck pain (20). The

Atlasprofilax method targets a restoration of suboccipital muscles abnormalities and a  metabolic and functional

improvement of cervical deep fascia and suboccipital muscle abnormalities as well as improvements of clinical or

subclinical atlanto-rotatory subluxation (ARS) and asymmetry of the lateral atlantodental interval (LADI) (21). The

Atlasprofilax method has been shown to be effective in reducing significantly and in a long-lasting manner fibromyalgia

symptoms and achieving as well an exit of the 100% of the patients included in one study out of the American College of

Rheumatology’s fibromyalgia classification and criteria (22) six months after the procedure. When looking at the

effectiveness of Atlasprofilax in the amelioration of TMD-related symptoms in a sample of 151 patients (23) the results

were a significatively alleviation of the symptoms in an average of 72,8% of the patients after one month. The group of

patients who reported symptomatology related to noise, clicking and joint pain was reduced by more than half and bruxism

by about 70%. In another case report of a 30-year-old woman suffering from TMD a computed tomography scan

determined an atlantoaxial rotatory subluxation (ARS) and asymmetry of the lateral atlantodental interval (LADI) prior to

the application of the Atlasprofilax method that was solved with this neuromuscular procedure together with a substantial

improvement of TMD and other ailments (21).

 

Atlasprofilax: a potential effective Method towards amelioration of cervical spine misalignment and against TMD

symptoms? 

 

There is evidence linking various clinical manifestations and painful conditions to structural and metabolic deformations of

the suboccipital muscles (24–30) . This soft tissue alterations and its link to painful conditions could be correlated or

consistent with clinical or subclinical ARS and LADI (21). 

 

Cervical spine mechanical and metabolic alterations trough muscle chains and fascial continuum could be the result from

abnormalities at the CCJ level affecting proximal regions such as the TMJ and more distal regions such as the upper limb

and neck giving as a result a metabolic-mechanical posture alteration. This phenomenon is linked with musculoskeletal

pain, fibromyalgia (31) and cervicogenic tension-type headache (32) without excluding many other ailments.  Since the

Atlasprofilax method is designed for the metabolic and structural normalization of the soft tissues and bony structures of

the occipito-cervical hinge, an improvement of the clinical manifestations associated with the pathophysiology of this

region and other distal (32) or proximal regions  connected to it is to be expected as demonstrated by certain studies and

case reports already mentioned. 

 

The growing scientific evidence on the role of  the fascial network in distally spreading CCJ-related abnormalities (33)

could support that  since fascia cannot be separated from joints,  viscera, muscles, tendons and meninges, conforming

and integrity network of body’s anatomy and biomechanics (34–36) including nociception and interoception that are
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interlinked with the extracellular matrix (37).  

 

This way, the mechanotransduction mechanisms used by the Atlasprofilax method would have some  benefits in the

response to mechanical signals from the extra cellular matrix, transmitting  the signal to the cytoskeleton an turn into

changes of the fascia  and muscle cellular biochemistry (38) while ameliorating tension and symmetry in the function of

the muscle responsible for bones or vertebrae proper alignment, thanks to the application of certain mechanical forces

with specific frequencies exerted on the fascia (6), alleviating pain and ameliorating function and range of movement. This

soft tissue restoration can turn in better vertebral alignment not only in the craniocervical hinge but also in the whole spine

due to a restoration of muscle and fascia properties involved in mechanical loads linked to certain muscles that, when

biochemically and mechanically altered, can lead to spinal misalignment.

 

CONCLUSIONS

Radiographic studies associating cervical segment abnormalities with TMD are usually performed in the sagittal plane

showing loss of spaces, alteration of physiologic angles and normal physiologic curvature of the cervical spine but do not

show deviations of the vertebral bodies or spinous processes with respect to an anteroposterior craniocervical centric.

This case report shows a LADI asymmetry, alongside with C1 and C2 tilt and a deviation with a clear misalignment from

C2 to T1 in the cervical spine which is corrected in a single session through the Atlasprofilax method and can be

visualized by means of an anteroposterior radiographic examination. 

 

The Atlasprofilax method has already shown improvements in previous case reports and studies on TMD, fibromyalgia,

cervicobrachialgia and herniated discs. Although the evidence is still limited, larger studies are recommended to

determine the therapeutic scope of this method and its spectrum of applications in musculoskeletal pathologies of benign

and myofascial origin. Atlasprofilax can shed light on the use of mechanotransduction and its physiological and

therapeutic mechanisms for the treatment of various health problems associated with benign chronic pain with

implications between musculoskeletal such as TMD-related dysfunctions and the complex functioning of cellular and

metabolic interactions of the fascial network. Soft tissue non-invasive myofascial and or neuromuscular interventions have

the potential of ameliorating not only the soft tissue cellular condition and associated pain but also the dysfunction and

chronic pathological asymmetries in bony or hard structures. The problem is that, apart from MRI by diffusion tensor

imaging, the most common imaging techniques such as x-rays and CT can only mainly focus on hard structures such as

joints and bones. But when it comes to visualizing soft structures, its level of accuracy in determining cellular physiological

or pathophysiological conditions of tissues such as fascia, tendons or muscles at a metabolic level is not enough to

provide evidence of pathology or abnormality nor to deliver ways for measuring changes of relevance when beneficial non

or minimal-invasive therapeutical interventions on soft tissues are delivered. Thus, to explain how the structural changes

in bony structures can occur so quickly when observing a clear previous existing asymmetry that turns into a post-therapy

much enhanced symmetry -in one single intervention that lasted 6 minutes consisting of non-invasive vibropressure by

mechanotransduction - could only be explained through cellular and metabolic mechanisms involving the external

stimulus into the vast unexplored field of fascia and its tensegrity principles. In order to explain this particular mechanism,
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MRI by diffusion tensor imaging and new imaging technologies must be in place.

 

FIGURES

Figure 1: (Left image) Anteroposterior view x-ray examination before the application of the Atlasprofilax Method. A tilt of

the Atlas lateral massae as well as the Axis vertebrae can be seen clearly (red dashed lines). LADI is clearly

asymmetrical. C2’s spinous process is clearly out of the craniocervical midline (vertical in blue taking the septum as

reference) indicating probable rotation of C2.  C3 to C7 (and also T1) appear to be clearly out of alignment in relationship

with the craniocervical midline (vertical in blue taking the septum as reference) indicating cervical vertebrae misalignment.

(Right image) Same anteroposterior view x-ray examination 57 days after the first examination and 52 days after the

Atlasprofilax Method application. Atlas’ lateral massae do not show precedent tilt and appear to be normalized and more

close to orthogonality. Same occurs to C2 tilt (red dashed lines). LADI is normalized and symmetrical after the clinical

intervention. C2’s spinous process appears now to be well-aligned centered with the caniocervical midline (vertical in blue

taking the septum as reference). C3 to C7 (and also T1) appear to be after the procedure well-aligned in relationship with

the craniocervical midline (vertical in blue taking the septum as reference) indicating a proper cervical vertebrae

alignment.
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Figure 2: Same figure per figure 1 but without measurements.
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