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Description

[0001] The invention relates to a device for spine re-
habilitation, particularly for patients with painful postural
asymmetry, discopathy and degenerative illnesses.
[0002] From the description of Polish utility model No
PL 60060 there is known a derotational-corrective-re-
dressive device for treating scoliosis, used for active ex-
ercise, which is constructed from two frames, frontal and
rear, connected at their upper part by guides on which
slides are put on. In the lower part of the frontal frame
there is mounted a support for hands to which a head
hoist is attached and, above, on the rear frame, there is
a knee support mounted to which a hip hoist is attached.
Two connecting members stabilize the whole device.
While exercising on the device a patient, in a supported
kneeling position, is stabilized by shoulder blockades and
a hip blockade. The patient while performing an exercise
called "cat-cow pose" has his/her rib prominence and
lumbar bump blocked at their apex by projections in pads
which, during the exercise, press against the spine along
the curve of the circular sector causing derotation, cor-
rection and redression of twisted arches of the spine that
is deformed in those places. The other solution that has
been disclosed in Polish invention No PL 176238 relates
to a scoliosis correcting adjuster which comprises a rec-
tangular base with vertical protrusions on one side of the
longer flanks on which a crossbar is retractably mounted
whose lift is adjustable along the line perpendicular to
the base and along a line running at an acute angle to
the base, whereas to the other side of the base there is
a blocking plate mounted slidingly and dismountably to
its longer flank. To a shorter flank of the base on the
opposite side of the vertical protrusions an elastic line is
attached which traverses through cut-outs in the longer
flanks of the base and which has handles attached to its
ends. Moreover, the base is equipped with a belt placed
slidingly in cut-outs made in the bottom of the longer
flanks of the base.

[0003] From Polish patent PL 209439B1 description
there is known a device comprising four separate sup-
ports supporting a patient-in a substantially horizontal
position-his/her head, back in the points of shoulder gir-
dle and pelvis girdle, and calves. These supports are
mounted on a frame bearer by ball units which can swing
in relation to the long axis of the spine and move vertically
and be locked in a chosen position. Angle and level set-
tings of each support introduces required shifts of the
vertebra diagonally within anatomical range of the move-
ment. Also, from Polish patent PL 226008B1 there is
known a device for stimulation of muscles and rehabili-
tation of backbone, particularly for patients with painful
postural asymmetry, discopathy and degenerative ill-
nesses. The essence of the invention consists in that
each sling hanger at its end is connected to linear actu-
ators which are suspended in pairs from the horizontal
support frame in the position perpendicular to the axis of
the spine, and the movement of each of the linear actu-
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ators is individually controlled by the computerized med-
ical control system software. And European application
EP 2311424A1 discloses a device for physiotherapy and
rehabilitation having a robust supporting structure in the
form of a horizontal frame propped at its corners, having
four cross elements out of which two middle are slidingly
mounted on longitudinal rods of the frame and whose
position can be adjusted. Suspended on internal rods
there is a longitudinal member which can be pivoted hor-
izontally. Cross-rods slidingly attached to the longitudinal
member have on them mechanisms for fitting and ad-
justing length of slide lines on which the patient's body
is suspended. Thanks to additional horizontal lines at-
tached to the sling hanger it is possible to exert force
acting along the axis of the spine.

[0004] From publication WO 2007/017282A2 there is
known an exercise apparatus having, in one of the em-
bodiments of its frame design, a rod structure. The frame
is suspended on the ceiling in a way thatit can be rotated
horizontally and vertically thanks to the use of a ball-and-
socket joint and also lifted and lowered thanks to the use
of a telescopic member. The frame has a longitudinal
supporting member in the form of double rods or tubes.
This member also acts as a guide for linear carriages
with linear bearings that can move along it. Cross-rods
fitted to the carriages have on their ends elements in the
form of blocks or eyelets whose position on the rods can
be adjusted and locked and which are designed for plac-
ing sling hangers on which patient’s body is suspended
above a bed. Moving parts can be power-driven, for ex-
ample by an electric motor.

[0005] Moreover, from Polish patent description No PL
217824 there is known a device for scoliosis treatment
having a main frame in the shape of a cuboid with legs.
Upper arms of the frame are connected with an upper
beam to which an upper rod is attached by a ball-and-
socket joint. Lower arms of the main frame are connected
by a lower beam to which a lower rod is attached by a
ball-and-socket joint. The upper rod has hand grips and
the lower rod has platforms for feet of a person performing
exercise. There are upper tightening members attached
at the ends of the upper rod, and lower tightening mem-
bers attached to the lower rod.

[0006] The application KR 2009 0130457 discloses a
traction medical appliance capable of performing Chuna
treatment includes a bed consisting of an upper body
support plate and a lower body support plate, a base
frame supporting the bed to the fixed height, alower body
support plate starting unit which moves the lower body
support plate in the hinge type around the first axis par-
allel in the boundary line with the upper body support
plate in order to stoop or straighten the waist of a patient
lying on the bed, and a waist pressing portion which pres-
surizes the waist portion of a patient lying on the bed.
[0007] The document CN 106 074 088 discloses nu-
merical control auxiliary motion device that comprises a
main control single chip microcomputer, a device main
body, a cuboid bracket, server motors, reduction gear-
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boxes, winches, lifting belts and hooks, wherein the de-
vice main body is provided with a plane on which a person
lies flat.

[0008] Theobjectoftheinventionistodevelopadevice
allowing to introduce a movement of lateral deviation of
the patient’s torso during his/her rehabilitation in suspen-
sion.

[0009] The present invention provides a device for
spine rehabilitation according to claim 1.

[0010] A device for spine rehabilitation with the use of
a method for lateral deviation of the patient’s torso com-
prising a support frame, immovable crossbars, movable
crossbars and a holder and actuator assemblies support-
ing the head, the arms, the hips, the knees and the feet
of the patient characterised in that it is equipped with
linear actuators mounted on the holder and to the mov-
able crossbarsthat support the patient, whereby the hold-
erhasadriving mechanism, sliding horizontally, mounted
ontheimmovable crossbar of the holder of the supporting
frame and which, on its lower part, is fitted to the immov-
able crossbar equipped with a rotating mechanism. The
holder’'s upper back surface moves on rolling members
installed in the immovable crossbar of the holder. Sling
hangers for the head and for the shoulders connected
on their ends with two linear actuators are suspended in
pairs on the movable holder. Moreover, the movement
of each of the actuators is controlled individually from a
control unit assisted by a computer with medical soft-
ware. Preferably, the linear actuators in pairs for each of
the sling hangers are connected with the holder by slid-
able assemblies in the direction longitudinal to the axis
of the holder and thus allow to adjust positions of the
actuators of the sling hanger for the head according to
anthropometric size of a particular patient.

[0011] A method for spine rehabilitation, not included
in scope of the invention, using the device for lateral de-
viation of the torso of the patient suspended on the ac-
tuators takes place in the device where the patient’'s body
is situated in substantially horizontal position, face up,
and is lifted by four sling hangers that take hold of the
patient’s head, back in the points of shoulder girdle and
pelvis girdle, and calves and each of the slings is con-
nected on its ends with two linear actuators suspended
in pairs on the horizontal support frame in the position
perpendicular do the axis of the patient’s spine, whereby
the movements of each of the linear actuators is individ-
ually controlled from the control system, characterised in
thatthe head and the shoulders of the suspended patient
are supported by the actuators fitted in the holder whose
transversal movement is provided by the rotating mech-
anism, whereas a slidable mechanism moves along an
arc within a designated range in such a way that the hold-
er's upper surface moves with a swinging motion on the
rolling members fitted in the crossbar of the supporting
frame, whereas movements of the actuators connected
to the surface of the holder cause lateral deviation of the
torso and the spine at a designated angle with the pos-
sibility of selecting proper frequency and amplitude of the
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deviations.

[0012] The solution presented allows to carry out spine
rehabilitation therapy in suspension with a dynamic lat-
eral deviation of the torso optimally selected to a partic-
ular affection, with discretionarily varied, medically de-
veloped kinematics. The movements of the pairs of the
actuators connected to the surface of the holder produc-
es lateral deviation of the torso and of the spine up to a
specified deviation angle with the possibility of selecting
an adequate frequency and amplitude of the relocation,
and, additionally, with various options of the longitudinal
interaction of neighbouring sling hangers. For example,
with the sling hanger for the pelvis girdle locked, side
bending is induced by activating the shoulder girdle sling
hanger. This kind of rehabilitation therapy, thanks to this
solution, becomes safe and less burdensome while keep-
ing the patient in safety and comfort. The exemplary em-
bodiment of the invention is shown on the accompanying
diagrammatic drawings.

[0013] Fig. 1 shows the embodiment of the device ac-
cording to the invention which comprises a support frame
1 equipped with an immovable crossbar 2 of a holder, a
movable crossbar 3 for the hip, a movable crossbar 4 for
the knees, a movable crossbar 5 for the feet and an im-
movable crossbar 6 of the holder. The holder 7 is rota-
tionally mounted on the immovable crossbar 6 by a slid-
able mechanism 9 for moving the holder along an arc,
whereby its surface is moving along the immovable
crossbar 2 on globular or rolling members 11 fitted there-
in. Actuators 8b holding the patient's head and shoulders
with sling hangers 18 are mounted to the holder 7 and
to the movable crossbars 3, 4, 5. The transverse move-
ment of the holder 7 is actuated by a driving mechanism
9 mounted on the immovable crossbar 6. Thanks to the
robust support frame 1 the patient is stabilized and feels
safe. The holder 7 mounted rotationally at the rotation
point 10 of the holder on the crossbar 6 and moving on
rolling members 11 allows to acquire and to secure a
desired position with a lateral movement of the patient’s
torso. Slidable assemblies 12 allow to adjust the position
of the actuators of the sling hangers for the head and for
the shoulders to anthropometric size of a particular pa-
tient.

[0014] In the corners of the frame 1 (fig. 2) there are
situated structural members 14 connected by a lifting
mechanism 13 with track rollers 15. The torso of the pa-
tient 16 is laterally deviated in the device built on the track
rollers 15 in such a manner that the body of the patient
16 situated horizontally, face up, is lifted by means of
eight sling hangers taking hold of the head, the back in
the points of shoulder girdle and pelvis girdle, and the
calves, and the feet. The sling hangers 18 for the head,
the shoulders, and the hip are at their ends connected in
pairs with linear actuators 8 suspended in pairs on the
horizontal support frame 1 transversely to the axis of the
patient’s spine. The movement of each of the linear ac-
tuators is individually controlled from a control system 17.
[0015] The head and the shoulders of the suspended
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patient (fig.1) are supported by the sling hangers 18 of
the linear actuators 8b mounted to the holder 7 whose
transversal movement is provided by the holder’s driving
mechanism 9 along an arc within a designated range of
the movement. The holder’'s 7 upper back surface moves
with a swinging motion on the rolling members 11 in-
stalled in the immovable crossbar 2 of the support frame
1. Repositioning of the holder’s drive (for example an
actuator) which connects the holder 7 and the immovable
crossbar 6 causes lateral deviation of the torso and the
spine to a designated angle with the possibility for se-
lecting an adequate frequency and amplitude of the re-
location as set in the control system 17.

[0016] Thedevice allows fora precise, three-plane cor-
rection of scoliosis. Thanks to the lateral deflection of the
spine with the patient in horizontal position on the mov-
able base and also thanks to the three-plane stabilization
ofthe hip in the transverse plane and in the sagittal plane
a correction of the spine takes place.

[0017] Thanks toits design the device according to the
invention allows for spinal correction in three planes and
makes it possible to treat in a correct manner scoliosis,
rheumatic and neurological diseases. Scoliosis that are
improperly treated might lead to a reduced physical ca-
pacity of the patient, increased intensity of neurological
disorders, permanent disability, and in extreme cases to
heart or/and respiratory failure and premature death.
[0018] The device according to the invention might be
useful to improve efficiency of spine rehabilitation thera-
py, might be used in rehabilitation centres, in companies
producing medical equipment as well as in hospital re-
habilitation wards. It is targeted for physiotherapists in
order to improve and create new possibilities of working
with the patient substantially decreasing energy expen-
ditures in the process of patient rehabilitation.

Claims

1. Adevice forspine rehabilitation comprising a support
frame, immovable crossbars, movable crossbars
and systems of actuators (8a) with attached sling
hangers supporting a patient’s hip, knees, and feet,
the device for spine rehabilitation is further equipped
with a holder (7) with mounted linear actuators (8b)
which have attached sling hangers supporting the
patient's head and shoulders, whereby the holder
(7) has a driving mechanism (9) situated horizontally
and mounted to an immovable crossbar (6) of the
support frame (1) and whereby the holder (7) in its
lower part is rotationally mounted, at the rotation
point (10) of the holder (7), to the immovable cross-
bar (6), such that, in use, a lateral movement of the
patient (16) suspended on the linear actuators (8) in
the area of the head and the shoulders is carried out
by the movement of the holder (7) by the driving
mechanism (9) along an arc within a designated
range of the movement.
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2. The device according to claim 1, characterised in
that on an immovable crossbar (2) of the holder (7)
there are globular or rolling members (11) which al-
low for a smooth movement of the holder (7) in the
horizontal plane.

3. The device according to claim 1, characterized in
that the holder (7) with its upper back surface moves
on the rolling members (11) installed in the immov-
able crossbar (2) of the holder.

4. The device according to claim 1, characterized in
thatthe support frame (1) with the suspended patient
(16) and with structural members (14) is moved ver-
tically by a lifting mechanism (13), and moves hori-
zontally on track rollers (15).

5. The device according to claim 1, characterized by
that the actuators (8a, 8b) and drive mechanism (9)
are connected to a control system (17).

Patentanspriiche

1. Vorrichtung zur Rehabilitation der Wirbelsaule, die
einen Tragrahmen, unbewegliche Quertrager, be-
wegliche Quertrager und ein System von Aktuatoren
(8a) mit daran befestigten Bugeln, die die Huften,
Knie und FuRe des Patienten unterstutzen, enthalt,
wobei die Vorrichtung zur Rehabilitation der Wirbel-
saule zusatzlich einen Halter (7) mit daran befestig-
ten linearen Aktautoren (8b) aufweist, an denen Bu-
gel befestigt sind, die den Kopf und die Schultern
des Patienten unterstutzen, wobei der Halter (7) ei-
nen horizontal angeordneten, am unbeweglichen
Quertrager (6) des Tragrahmens (1) befestigten An-
triebsmechanismus (9) aufweist und wobei der Hal-
ter (7) in seinem unteren Teil am Drehpunkt (10) des
Halters (7) drehbar am unbeweglichen Quertrager
(6) befestigt ist, so dass wahrend der Benutzung die
seitliche Bewegung des an den linearen Aktuatoren
(8) aufgehangten Patienten (16) im Kopf- und Schul-
terbereich durch die Bewegung des Halters (7) durch
den Antriebsmechanismus (9) entlang eines Bogens
innerhalb des vorgesehenen Bewegungsbereichs
realisiert wird.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sich am unbeweglichen Quertrager
(2) des Halters (7) Kugel- oder Rollenelemente (11)
befinden, die eine leichtgédngige Bewegung des in
der horizontalen Ebene montierten Halters (7) er-
maglichen.

3. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sich der Halter (7) mit seiner oberen
hinteren Flache auf Rollenelementen (11) bewegt,
die am unbeweglichen Quertrager (2) des Halters
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(7) installiert sind. 5. Appareil selon la revendication 1, caractérisé en ce

que les actionneurs (8a, 8b) et le mécanisme d’en-

4. Vorrichtung nach Anspruch 1, dadurch gekenn- trainement (9) sont reliés au systéme de commande
zeichnet, dass der Tragrahmen (1) mit dem aufge- (17).

hangten Patienten (16) und den Konstruktionsele- 5
menten (14) durch einen Hebemechanismus (13)
vertikal bewegt wird und sich horizontal auf Rollen
(15) bewegt.

5. Vorrichtung nach Anspruch 1, dadurch gekenn- 10
zeichnet, dass die Aktuatoren (8a, 8b) und der An-
triebsmechanismus (9) mit dem Steuerungssystem
(17) verbunden sind.

15
Revendications

1. Appareil de réadaptation de la colonne vertébrale
comprenant un cadre de support, des traverses
fixes, des traverses mobiles et de systémes d'ac- 20
tionnement (8a) avec des élingues attachées qui
supportent les hanches, les genoux et les pieds du
patient ; 'appareil de réadaptation de la colonne ver-
tébrale étant également équipé d’une unité de main-
tien (7) ou sontinstallésles actionneurslinéaires (8b) 25
auxquels sont attachés les élingues supportant la
téte et les épaules du patient, 'unité de maintien (7)
étant pourvu d’un mécanisme d’entrainement (9) po-
sitionné horizontalement et attaché a la traverse fixe
(6) du cadre de support (1) ; 'unité de maintien (7) 30
étant installée de maniére pivotante dans sa partie
inférieure, au point de pivot (10) de l'unité de main-
tien (7), a la traverse fixe (6), de sorte que pendant
I'utilisation, le mouvementlatéral du patient (16) sus-
pendu sur les actionneurs linéaires (8) au niveau de 35
la téte et des épaules soit réalisé par le mouvement
de l'unité de maintien (7) par I'intermédiaire du mé-
canisme d’entrainement (9), suivant une courbe
dans les limites de mouvement désignées.

40
2. Appareil selon larevendication 1, caractérisé en ce
que latraverse fixe (2) de I'unité de maintien (7) com-
prend des éléments a billes ou a rouleaux (11) per-
mettant un mouvement régulier de l'unité de main-
tien (7) montée horizontalement. 45

3. Appareil selon larevendication 1, caractérisé en ce
que la surface arriére supérieure de l'unité de main-
tien (7) se déplace sur des éléments de roulement
(11) installés dans la traverse fixe (2) de l'unité de 50
maintien.

4. Appareil selon larevendication 1, caractérisé en ce
que le cadre de support (1) avec le patient (16) et
les éléments structurels (14) suspendus se déplace 55
verticalement par le biais d’'un mécanisme de levage
(13) et se déplace horizontalement sur des rouleaux
(15).
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