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Abstract

Aim The main goal of this study was to asses the usefulness of 3D body scanning in detecting
myofascial dysfunctions.

Material and Methods The study was conducted on a 14 healthy young volunteers, scanned with
whole body scanner based on Prime Sense Carmine 1.09 sensor and Profactor ReconstructMe QT
software.

Results In 86% of examined patients occurred the various compensations, including the global ones
which concern the head and shoulders.

Conclusions Using the 3D body scanning to detecting the myofascial dysfunctions seems to be an
effective and useful method.

Keywords: 3d body scanning, Prime Sense Carmine sensor, myofascial dysfunction detection, body
posture compensation

1. Introduction

Human body posture (HBP) is a parameter used by different domains specialists: physicians,
physiotherapists, fitness instructors, clothing designers, cars architects, artists and many others. In
spite of the many available methods of HBP analysis used by industrial sectors, in clinical reality
dominate the subjective visual assessment [1]. However the assessment of HBP seems to be really
important diagnostic tool, especially because of the increasing number of evidence of the links
between body posture and pain [2-12].

With the HBP is associated a term of myofascial chains, which is also used by various field
specialists, including physiotherapists, osteopaths and structural integration therapists. Myofascial
chains are involved in a variety of body functions, especially in maintaining proper posture. Many
injuries or musculoskeletal pains arise as a result of abnormal activity of some myofascial chains or
their parts [13]. Despite the high popularity of myofascial chains theory among clinicians [14-16],
authors have not managed to find any publications that objectively would confirm their existence. This
research is one of the first attempts to confirm the existence of this type of disorders.

Theory of myofascial chains assumes the existence of different “routes” after which somatic
dysfunctions are transmitted throughout the body. Myofascial chains begin in the feet and end up on
the head, what, according to theoretical assumptions, can transfer disorders even to distant parts of
the body. This enables cervical problems therapy using the techniques performed on the foot, unless
it is beginning of the disordered chain.

Typically there are two antagonistic to each other chains, that should balance its impact on the
patient’s body. If there is a tension on one of the chains, the movements performed with using of this
chain should appear some asymmetries. In our study we decided to artificially stretch one of the
chains on the left and right sides to measure that asymmetries.

The purpose of this paper is to create an algorithm to detect by 3D scanning the abnormalities that
might indicate existence of myofascial chains and assess the usefulness of 3D body scanning in
detecting myofascial dysfunctions.

2. Material and Methods

The study was conducted on 14 healthy volunteers aged 23-25 years. The main selection criterion of
the study was lack of musculo-skeletal system disorders that affect the body posture and prevents the
maintenance of a fixed standing for 60 seconds. Each volunteer was tested by method consisting in
performing 3 scans of different body posture, using a prototype whole-body scanner (Figure 1) based
on Prime Sense Carmine 1,09 sensor and Profactor ReconstructMe QT software. Scans were
preparing in GOM Inspect V8 software.
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The experiment relies on taking on several postures by volunteers and keeping each one for 60
seconds scanning process. Postures measured during this study are listed below:

e relaxed

e with underlaid a 3 cm — height object below the right foot

e with underlaid a 3 cm — height object below the left foot

The first scan of the relaxed posture was considered as the reference. Remaining measurements for
each patient were sequentially put on the reference scan and compared with it. Differences between
two scans were visualized in the form of image mapping. Posture shift was recognized as significant if
the differences between analogous points on the comparable scans were greater than 15 mm.

Fig 1. Scheme of custom made 3D full body scanner

3. Results

Among the examined individuals only two patients with shortening of the lower limb did not cause any
apparent compensation. The remaining patients had compensations in hip, upper limb opposite to the
shortening side, head or lower limbs. The amount of compensations occurring in the above areas on
the right and left side of the body are shown in Table 1.

Table 1. Compensations on the left and right side of the body.

None Lower limbs Head Upper limb Hip
4 3 1 5 9 Left side
6 2 4 5 5 Right side

In case of 43% of the patients, compensations occurred only on one side of the body, for the most
part on the right side. Functional shortening of the lower limb in 36% of the patients were
compensated for their head, almost in 79% cases compensations occurred at the hip, but in 64% of
the patients compensations appeared at the shoulders.

An example of the global compensation functional shortening of the lower limb is shown in Figure 2.

-138 -



5th International Conference on 3D Body Scanning Technologies, Lugano, Switzerland, 21-22 October 2014

[iren]
00
2000
607
500
2250
a0
£
500
200
100
750 o
) -100
b oo0 20
) 300
) 00
750
1l 500
) 600
-1500
) 700
' 600
=22.50
) =900
4 -1
g 5 - » -30.00 X 2
MO (730 600 50 400 300 (00 100 |0, ‘100 -200 200 -400 -5 sooff0 | w0 o sor s a0 = 200 100, wo 00 3 a0 s e [
mert 1 Lergta unis mn fradiignment 1 Length u-

Fig. 2. An example of global compensation.

Figure 3 shows an example of a global compensation on the left. In this case on the opposite side the
compensations did not occur, what is presented in Figure 4.
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Figure 3. An example of global compensations on the left side.
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Fig. 4. An example of no compensation in functional shortening of the lower limb. Patient is the same as in the

Figure 2.

4. Conclusions

This study reveals a large variety of compensation mechanisms, of which the most common is the
pelvis shift in the transversal plane, to the direction of the foot on the pad. A large variety of the
compensation patterns, including global which concern both the shoulder and head, as well as in
nearly half of the patients no compensation in one of the sides may be a confirmation of the existence
of myofascial chains.

This studies do not provide clear conclusions because of the small number of examined patients and
the measurement error associated with movement of the patient during the scanning. However the
results provide a basis for further research in this topic.
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