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Nowe urzadzenie do Dynamicznej Korekcji Kregostupa (DKK):

wskazania i przeciwwskazania
The new Dynamic Spine Correction (DSC) device: indications and contraindications
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Streszczenie

Urzadzenie do Dynamicznego Korekgji Kregostupa (patent PL 229766 oraz patent US 9949,884 B2) zostato zaprojektowane i skonstruowane do
fizjoterapii pacjentéw. Urzadzenie opracowano i wykonano przez firme Bio.morph Sp. z 0.0. w ramach projektu Unii Europejskiej - Program
Operacyjny Innowacyjna Gospodarka w latach 2007-2013.

Dynamiczny Korektor Kregostupa (DKK) z proponowang nowatorska metoda fizjoterapii maja umozliwia¢ prawie samodzielna rehabilitacje, ktéra
prowadzona pod kontrolg fizjoterapeuty na biezaco skontroluje ostekinematyke kregostupa pacjenta w trakcie przywracania fizjologicznej gry
stawowej w zablokowanych stawach kregostupa. Dzieki zastosowanemu nowemu systemowi diagnostyki, istnieje rowniez mozliwoéé: a) wizualizacji
stanu kregostupa; b) rejestracji parametréow pracy pacjenta, a takze c) rejestracji wynikow oraz obiektywnej oceny aktualnego stanu i postepow
fizjoterapii pacjenta.

Nowe rozwigzanie diagnostyczne, wraz z innowacyjna metoda terapeutyczng, jaka jest metoda Dynamicznej Korekeji i Mobilizacji Kregostupa oraz
Posturalnej Reedukacji Nerwowo - Mie$niowej, naszym zdaniem pozwala na skuteczna fizjoterapie schorzen kregostupa o réznej etiologii, przy
réwnoczesnej minimalizacji potencjalnych zagrozen dla pacjenta, wynikajacych ze stosowanych obecnie okreélonych technologii leczniczych oraz
materiatéw i lekéw o mozliwej szkodliwosci i niskiej specyficznosci (np. leki przeciwbolowe).

Stowa Kkluczowe:
Bol kregostupa; DKK; dynamiczna korekcja kregostupa; fizjoterapia; kregostup; posturalna reedukacja nerwowo-mie$niowa; rwa kulszowa

Abstract

The Dynamic Spine Correction (DSC) device (patent PL 229766; patent US 9,949,884 B2) was designed and constructed for the use in the spine
physiotherapy. The device was produced by Bio.morph Ltd. as a result of the European Union Operational Program Innovative Economy for the 2007-
2013 years.

The DSC proposes new methodology for the almost independent rehabilitation. Our method with the supervision of a physiotherapist can follow-up
the osteo-kinematics of the patient’s spine as the dynamically physiological joint play that being restored in blocked spine joints.

Thanks to the new diagnostic system there is also the possibility to: a) visualize the condition of the spinal column; b) register the parameters of
patient’s therapy, as well as c) the results. Thanks to that, it is possible to evaluate the patient's current condition and the progress of the therapy
objectively.

Our innovative diagnostic and therapeutic methodology - namely Dynamic Correction and Mobilization of Spine and Postural Neuromuscular
Re-education - allows for an effective treatment of the spine disorders of different etiologies. Moreover it minimizes the potential risks for the patient's,
that results nowadays from therapeutic technologies used, as well as harmful materials and medicines with low specificity (e.g. painkillers).

Key words:
physiotherapy of human spine dysfunctions, dynamic spinal correction and mobilization, postural neuromuscular re-education
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Introduction

The Dynamic Spine Correction (DSC) device (patent PL
229766 [1, 2, 3]; patent US 9,949,884 B2[4], was designed and
constructed for the use in the spine physiotherapy. The device
was produced by Bio.morph Ltd. as a result of the European
Union Operational Program Innovative Economy for the 2007-
2013 years.

The DSC proposes new methodology for the almost
independent rehabilitation. Our method with the supervision of
a physiotherapist can follow-up the osteo-kinematics of the
patient’s spine as the dynamically physiological joint play that
being restored in blocked spine joints.

Thanks to the new diagnostic system there is also the
possibility to: a) visualize the condition of the spinal column;
b) register the parameters of patient’s therapy, as well as c)
the results. Thanks to that, it is possible to evaluate the
patient's current condition and the progress of the therapy
objectively.

Our innovative diagnostic and therapeutic methodology —
namely Dynamic Correction and Mobilization of Spine and
Postural Neuromuscular Re-education — allows for an effective
treatment of the spine disorders of different etiologies.
Moreover it minimizes the potential risks [7] for the patient's,
that results nowadays from therapeutic technologies used, as
well as harmful materials and medicines with low specificity
(e.g. painkillers).

Rehabilitation process with the use of this device requires strict
adherence to procedures. Qualification for this therapy is
preceded with first subjective and then objective assessment,
during which detailed tests relating to indications and
contraindications for the therapy are performed, including e.g.
MRI, RTG, TG, and examination of the condition of the spine.
DSC is a gymnastic instrument used in to kinesiotherapy. It
belongs to the group of physiotherapeutical devices for
gymnastics and correction, restoring the movability of spinal
joints, with simultaneous muscle training in a very broad scope
of spinal therapy.

It has been designed to treat patients who in the course of their
underlying disease, such as a spondylosis, discopathy with pain
syndromes or ankylosing spondylitis, experience reflexive
changes of physiological curvatures in the vertebral column
with range of motion reduction, as well as muscle and joint
pain. [8, 9, 10] Chiropractors have long applied traction and
manual mobilization in the treatment of the vertebral column in
lumbar disc herniation. Medical literature, and not only,
mentions many devices, for example correctors of spinal
distortions or devices used for traction and corrective treatment
of paravertebral pain in disorders such as discopathy.

Fig. 1. Training of the spine column, with torsion movements

www.fizjoterapiapolska.pl 63
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This method assumes that the spine is a biomechanical sys-
tem, activated alternately with the strength of leg and arm
muscles, with the aim of mobilizing all of the deepest musc-
les — especially the short rotators involved in movement — in
a dynamic and corrected way. Man and machine create an
inseparable, closed osteokinematic system. The power of all
muscles generates reactions which are supposed to streng-
then them during this movement and trigger joint play, si-
multaneously retraining and correcting the neuromuscular
system.

The number of repetitions of movement has a neuromobili-
zing role — it decompresses nerves, which activates the basic
motor units of the spine [11]. At the same time motor function
of the spine is restored by removing local muscle contractu-
res. Obtaining proportional increase of muscle tension ensures
normal and high comfort of maintaining posture, eliminating
pain. Simultaneous application of light traction and dynamic
torsion movements ensures restoring correct alignment of jo-
ints of the vertebral column and proper spacing of interverte-
bral discs.

Starting position during therapy is lying on the back, where
upper limbs are flexed in elbows along the sides of the chest —
they touch the chest, palms lifted up to shoulder level, lower
limbs maximally flexed in the knees so that the thigh touch
the chest, with calves and feet in a position enabling exten-
sion. The device is built up of an appropriate number of su-
sceptible movable segments which allow for supportive
negative reproduction of the shape of the whole back. Special
attention is paid to the longitudinal curvatures [12, 13] with
simultaneous dynamic "centring” of spinal processes in line
with the natural curvatures of the spine by aligning tappets so
that they are situated at the bases of spinal processes in indivi-
dual segments. The more strength the patient uses, the greater
is the potential for correction during dynamic movement. Alf
Nachemson (1931-2006), a Swedish professor [14], proved in
the 1970s that intervertebral “discs” are permanently subjec-
ted to pressures which decrease or increase depending on the
position.

INTERVERTEBRAL
nucleus DISC

pulposus

@ (b)

annulus
fibrosus

4

3

2

T

1

Fig. 2: A separated single annular lamella and force applied to it in endurance test (by Sylwia Soroczynska)
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Annular fibrous lamellas encircling [15] the nucleus pulposus,
positioned at an angle, expand during gentle setting traction and
in the curvatures every segment is aligned in a neutral position
in relation to segments above and below it, which means the
lowest possible tone.

ANALYSIS OF SELECTED MECHANICAL PROPERTIES...

along across
@ stretching stretching

Fig. 3. A diagram showing the methodology of obtaining samples of a single annular fibrous lamella and their tensile directions [16]
(by Sylwia Soroczynska)

Even lying flat on one’s back for example on hard floor is not neutral be-
cause forces applied to the cervical section of the spine decrease lordosis,
at the same time increasing chest extension (reducing kyphosis) and aga-
in reducing lumbar lordosis. In other words too big forces flattening the
spine are applied to it. In cases of more severe pain, or depending on the
type of disorder, it will be possible to perform a movement triggered by
an outside force — as a non weight bearing exercise — or another planned
movement, following the indications of the dynamic correction therapy.

Fig. 4 and 5: Dynamic Spine Correction and Spine Mobilization Device Facilitating Postural Neuromuscular Re-education: 1.
Initial Position; 2. Training Position — gravitational traction used during training. (by Bio.morph Ltd.)

65
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Fig. 6. Dynamic Spine Correction and Spine Mobilization Device Facilitating
Postural Neuromuscular Re-education — actual view. (by Bio.morph Ltd.)

Indications for therapy with DSC method are similar to those for
manual therapy, but also to those for intensive physical effort.
The aim of the therapy is improving the dysfunction of the motor
organ, which encompasses the treatment of reversible structures
stabilising the whole motor organ system such as the muscles, the
ligaments, and the joints. A special approach has been introduced
towards paraspinal structures and the spine with stress on the va-
rious causes of its dysfunction and the destructive influence of
everyday overload, injuries, micro-injuries, as well as joint, mu-
scle or nerve inflammation, etc. [17, 18].

Basic indications:

* lateral spinal curvature in children teenagers and adults;

* spinal pain: cervical, thoracic, lumbar; numbness of hands,
pains in the shoulders, as well as sciatica — (lower back pain);

* long-term stress, muscle weakness;

* migraine and dizziness;

* insomnia, tinnitus (pressure on vertebral arteries);

* long-term improper posture (e.g. work at a desk);

* long-term immobilization (e.g. prolonged hospitalization;
during full active movement after wearing a plaster dressing);

* overloads related to long-lasting physical work (e.g. lower
back pain);

o directly after incident resulting protrusion or extrusion of
nucleus pulposus ("lumbago"), but only if the patient’s
condition allows for therapy;

* joint degeneration changes — taking into account the degree of injury;
* pathological muscle tones as well as neuralgias in the chest
(e.g. related to post-surgical complications);

* pain syndromes — following injuries in traffic accidents and sport;
* osteochondritis (degenerative diseases of the intervertebral disc);

« slight shortening of limbs;

* Parkinson's disease (mild course);

* lower back pain in the course of multiple sclerosis (during
remission);

The main assumption of DSC:
It is necessary to make sure that exercises aimed at restoring
physical function and motor strength are performed regularly, at
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established intervals (e.g. the principle of fixed period between two
and six weeks, five days a week being the optimum). The resulting
motor habit should be well trained in patients, so that it stays in
their mind. The rehabilitation process will be ideal when exercises
fluently transform into habits ensuring healthy movement, which
the patients will want to perform till the end of their life.
Movements have to be performed:

* "softly" (one should not use maximum strength, but make sure
the movement patterns are repeated fluently and correctly);

« clastically (quick and sudden movements are forbidden);

« in full range of motion of the particular joint;

* movement patterns should be repeated until the muscles are
slightly tired.

The above principles refer to the main workout — exercises
performed in a gymnastic hall under the supervision of
a physiotherapist and with the support of the DSC device. The
workout must be preceded by a minimum warm up — not
shorter than 6 minutes.

Contraindications for DSC:

* active and progressive cancer diseases of the spine and the
surrounding tissues;

« rheumatic diseases in acute phase;

* bone tuberculosis;

» metabolic diseases of the bones, osteoporosis;

« directly after a surgical procedure of the spine;

« directly after a surgical procedure of the motor organ;

e non-union after a fracture;

* lack of psychomotor coordination (caused by a disease);

« infections of paraspinal structures;

* absolute systolic pressure > 180 mmHg and / or diastolic >
110 mmHg;

« relative systolic pressure > 160 mmHg and / or diastolic 100
mmHg;

¢ decrease of systolic pressure > 10 mmHg — at increased
physical effort;

* increase of pressure: systolic > 250 mmHg and diastolic >
115 mmHg [19];

« shallow or wheezing breath;

» muscle cramps;

» symptoms of impaired blood perfusion (confusion, ataxia,
nausea, pallor, cyanosis, cold and moist skin);

* no change of pulse on increasing effort;

* perceptible changes of heart thythm;

» damaged measuring equipment;

» women during pregnancy;

« conditions after infection (e.g. myocarditis);

* acute allergies;

* severe COPD (Chronic obstructive pulmonary disease);

« directly after organ transplantation;

* cardiomyopathy [20]

* patient’s request to stop the test;

Preparation for therapy

It is recommended that every patient define their appointment
time so that the procedures are always conducted at the same
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time of the day. The time should be optimal with regard to the
patient’s physical activity.

As it is necessary to apply force while using the device, patients
must perform a warm-up in order to avoid injuries.

The warm-up should always be carried out in the same
sequence, so that it is later possible to compare the results
which will be automatically store in the device memory; the
warm up should continue without breaks and last the same for
all patients — not less than 6 minutes).

Examples of exercises (Pictures made by Sylwia Soroczynska):

1. SP (starting position): stand up straight on both feet, arms
along the body

Movement: raise the arms up on the sides — inhale;

Bring the arms down on the sides — exhale (Fig. 7a);

Ryc. 7a / Fig. 7a

2. SP: stand up straight with legs spread (around 60 cm); legs fle-
xed in the knees (feet are parallel, the spine maintains physiologi-
cal curves, look straight ahead), arms along the body (Fig. 7b).

Ryc. 7b / Fig. 7b

2.1 Movement: arm circulation inside and outside (after two
minutes), beginning with
2.2 wrists (x10) (Fig. 7c)

Ryec. 7¢ / Fig. 7c

2.3 forearms (x10) (Fig. 7d)

:

Ryc. 7d / Fig. 7d
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2.4 shoulders (x10) (Fig. 7e)

Ryc. 7e / Fig. 7e

3. SP: as above

3.1 Movement: leg circulation inside and outside (after two
minutes); the hand on the opposite side holding a ladder or
pressed against a wall

3.2 ankle joint (Fig. 7f)

Ryc. 7f/ Fig. 7

3.3 knee joint (Fig. 7g)

Ryc. 7g / Fig. 7g

3.4 hip joint (Fig. 7h),

Ryc. 7h / Fig. 7h

3.5 flexion and extension in full range (Fig. 71),

o Ryc. 7i / Fig. 7i
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Ryc. 70/ Fig. 70

3.6 calf raises; rolling over to the heels (x10) (Fig. 7j, k)
4.
R
ot
ati
on
s

(t

Ryec. 7j / Fig. 7j Ryec. 7k / Fig. 7Tk

or
sions) of the torso, phase 1.

SP: stand up straight with legs spread (about 60 cm); legs flexed
in the knees, feet are parallel, the spine maintains physiological
curves, look straight ahead, arms along the body

Movement: rotations (torsions) along the long axis of the spine,
arms moved by centrifugal force wrap around the body (the
rotations should imitate turning around when somebody is
calling our name) (Fig. 71, m, n).

Ryc. 71/ Fig. 71 Ryc. 7m / Fig. 7Tm

5. Rotations (torsions) of the torso, phase 2.

SP: as in phase 1, except for the arms, which are flexed and
joint in the front (the spine has a clear kyphosis) (in other
words the arms should be arranged as if we were holding
a large beach ball against our chest).

Movement: rotations of trunk along the long axis of the spine;
during rotation raise the knee of the leg towards which the
rotation is being performed, so that the knee touches the raised
elbow of the opposite arm (Fig. 70, p , r).

Ryec. 7p / Fig. 7p

After an appropriate warm-up conducted as a preliminary phase
follows the process of treatment with the use of the device.

The new functionality of the DSC medical product [21]
combines the process of spine rehabilitation with diagnostics
and observation of the spine condition. All patients must
therefore be identified and only directly after that can the
treatment with the use of DSC begin. A warm-up must always

Ryc. 7n / Fig. Tn

Ryc. 7r / Fig. 7r
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be included as a preparation for treatment or therapy. The
session can begin after a correct log-in and identity
confirmation. The patient confirms readiness, and the device is
activated. Records are saved and at the same time monitored on
the screen of the device by the participant. After twenty minutes
— if the process is performed correctly - the physiotherapy
session ends. The final data is saved and the device is lifted. The
patient should be wearing comfortable sport clothes. For
women sport bras are recommended, as the tappets can press on
the buckle and cause pain, or even skin damage. The device,
according to the authors of the project, can contribute to a better
understanding of the causes of spinal dysfunctions and the
formation of lateral curvatures, but most of all to a more
effective treatment and improvement of physical shape in
patients’ with disorders of this type. The Dynamic Spine
Corrector is a device which facilitates modern diagnostics and
therapy of pain syndromes and the disorders of spinal function,
at the same time eliminating threats for the patient's health,
related to e.g. uncontrolled therapy. Moreover, in wider
perspective it will allow in the future for collecting statistical
data about diseases of the spine on an unprecedented scale. On
the basis of the gathered data it will also be possible to establish
new areas of application for the ready solutions, which should
contribute to the improvement of health condition in the society
as far as diseases of the spine, currently classified as civilization
diseases, are concerned. The applied limiters of movability of
the spine make it impossible to cross the maximum angles of
rotation. [22] Final segment limiters allow for limiting the angle
of rotation of the end segments in the range between 20 and 30
degrees + 1,2 degree allowed for the plasticity of support.

Fig. 8. Dynamic Spine Correction and Spine Mobilization Device Facilitating Postural Neuromuscular Re-education —
insertion of the limiters. (by Bio.morph Ltd.)

In the present arrangements for the lower segments (hips) the
rotation angle is limited to 24,6 degrees and for the upper
segments the border value is 26,4 degrees.
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Tab. 1. Dynamic Spine Correction and Spine Mobilization Device Facilitating Postural Neuromuscular Re-education - Value
of the presently applied ranges of movability. (by Bio.morph Ltd.)

The angle of rotation for a limiter Value [in degrees]

Maximum 30

Minimum 20
Lower segments 24.6
Upper segments 26.4

Thanks to the possibility of adjusting the limitations,
controlling and observing movement with the device described
above, the DSC can undoubtedly be assessed as the safest
appliance to be used in the treatment of spinal dysfunction.
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