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(87) A device for spine rehabilitation comprising a support frame, immovable crossbars, movable crossbars, and a
holder and systems of actuators supporting a patient’s head, shoulders, hip, knees, and feet, characterised in that it is
equipped with linear actuators (8) mounted to the holder (7) 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) andinits lower partis rotationally mounted, at the rotation point (10) of the holder, to the immovable crossbar (6).

The device has on an immovable crossbar (2) of the holder (7) there are globular or rolling members (11) which
allow for a smooth movement of the holder (7) in the horizontal plane.

The holder (7) with its upper back surface moves on the rolling members (11) installed in the immovable crossbar
(2) of the holder.

The holder (7) is equipped with slidable actuator assemblies (12) allowing to adjust the device to anthropometric
size of a particular patient.

The support frame (1) with the suspended patient (16) and with structural members (14) is moved vertically by a
lifting mechanism (13), and moves horizontally on track rollers (15).

A method for spine rehabilitation using the device for lateral deviation of the patient’s torso, whereby the patient’s
body situated horizontally, face up, is lifted on eight sling hangers taking hold of his/her head and his/her back in the
points of shoulder girdle and pelvis girdle, and his/her calves and feet, and each of the hangers is connected on its ends
with two linear actuators suspended in pairs from the horizontal support frame in position perpendicular to the axis of
the patient’s spine, whereby the movement of each of the linear actuators is individually controlled from a control system,
characterised in that the |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.

The driving mechanism (9) causes a lateral deviation of the patient’s (16) torso up to a designated angle of deviation
with the possibility to select a proper frequency and amplitude of the relocation set in the control system (17), and the
head and the shoulders of the suspended patient are supported by the linear actuators (8) mounted to the holder (7)
whose transversal movementis provided by the driving mechanism (9) which moves it along an arc within a designated
range in such a way that the holder’s (7) upper surface moves with a swinging motion on the rolling members (11) fitted
in the immovable crossbar (2) of the supporting frame (1), whereas movements of the actuators (8) connected to the
surface of the holder (7) cause lateral deviation of the torso and the spine at a designated deviation angle with the
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possibility of selecting an adequate frequency and amplitude of the relocation.
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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 and
a method for spine rehabilitation using said device for
spine rehabilitation.

[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
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support frame in the position perpendicular to the axis of
the spine, and the movement of each of the linear actu-
ators is individually controlled by the computerized med-
ical control system software. And European application
EP 2311424 A1 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 away that it 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.

[00605] Moreover, from Polish patentdescription 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. Lowerarms 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 forfeet 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] Theobjectoftheinventionisto developadevice
allowing to introduce a movement of lateral deviation of
the patient’s torso during his/her rehabilitation in suspen-
sion and a method for carrying out spine rehabilitation
using said device.

[0007] 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 haolder 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 crossbars that support the patient, whereby the hold-
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erhas adriving mechanism, sliding horizontally, mounted
onthe immovable 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 assembilies 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.

[0008] A method for spine rehabilitation using the de-
vice for lateral deviation of the torso of the patient sus-
pended on the actuators 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 shoul-
der girdle and pelvis girdle, and calves and each of the
slings is connected 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 individually controlled from the control system, char-
acterised in that the head and the shoulders of the sus-
pended patient are supported by the actuators fitted in
the holder whose transversal movement is provided by
the rotating mechanism, whereas a slidable mechanism
moves along an arc within a designated range in such a
way that the holder’s upper surface moves with a swing-
ing motion on the rolling members fitted in the crosshar
of the supporting frame, whereas movements of the ac-
tuators connected to the surface of the holder cause lat-
eral deviation of the torso and the spine at a designated
angle with the possibility of selecting proper frequency
and amplitude of the deviations.

[0009] 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
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diagrammatic drawings.

[0010] 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 8 holding the patient’s head and shoulders
are mounted to the holder 7 and to the movable crossbars
3, 4, 5. The transverse movement of the holder 7 is ac-
tuated by a driving mechanism 9 mounted on the immov-
able 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 assem-
blies 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 patient.

[0011] In the comers 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 suspensions of the head, the
shoulders, and the hip are at their ends connected in
pairs with the 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
actuators is individually controlled from a control system
17.

[0012] The head and the shoulders of the suspended
patient (fig.1) are supported by the linear actuators 8
mounted to the holder 7 whose transversal movement is
provided by the holder’s driving mechanism 9 along an
arcwithin a designatedrange ofthe movement. The hold-
er's 7 upper back surface moves with a swinging motion
on the rolling members 11 installed 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 selecting an adequate frequency
and amplitude of the relocation as set in the control sys-
tem 17.

[0013] Thedeviceallowsfora 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
of the hip in the transverse plane and in the sagittal plane
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a correction of the spine takes place.

[0014] Thanks to its 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.
[0015] 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.

List of markings:
[0016]

1 - Support frame

2 - Immovable crossbar of the holder
3 - Movable crossbar (for the hip)

4 - Movable crossbar (for the knees)
5 - Movable crossbar (for the feet)

6 - Immovable crossbar of the holder
7 - Holder

8 - Linear actuators

9 - Driving mechanism of the holder
10 - Point of rotation of the holder

11 - Rolling members

12 - Slidable assemblies of the actuators
13 - Lifting mechanism

14 - Structural members

15 -Track rollers

16 - The patient

17 - Control system

Claims

1. Adeviceforspine rehabilitation comprising a support
frame, immovable crossbars, movable crossbars,
and a holder and systems of actuators supporting a
patient’s head, shoulders, hip, knees, and feet, char-
acterised in that it is equipped with linear actuators
(8) mounted to the holder (7) supporting the patient’s
head and shoulders, whereby the holder (7) has a
driving mechanism (9) situated horizontally and
mounted to animmovable crossbar (6) of the support
frame (1) and inits lower part is rotationally mounted,
at the rotation point (10) of the holder, to the immov-
able crossbar (6).

2. The device according to claim 1, characterised in
that on an immovable crossbar (2) of the holder (7)
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there are globular or rolling members (11) which al-
low for a smooth movement of the holder (7) in the
horizontal plane.

The device according to claim 1, characterised 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.

The device according to claim 1, characterised in
that the holder (7) is equipped with slidable actuator
assemblies (12) allowing to adjust the device to an-
thropometric size of a particular patient.

The device according to claim 1, characterised in
thatthe supportframe (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).

A method for spine rehabilitation using the device
for lateral deviation of the patient’s torso, whereby
the patient’s body situated horizontally, face up, is
lifted on eight sling hangers taking hold of his/her
head and his/herback in the points of shoulder girdle
and pelvis girdle, and his/her calves and feet, and
each of the hangers is connected on its ends with
two linear actuators suspendedin pairs from the hor-
izontal support frame in position perpendicular to the
axis of the patient's spine, whereby the movement
of each of the linear actuators is individually control-
led from a control system, characterised in that the
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.

The method according to claim 6, characterised in
that the driving mechanism (9) causes a lateral de-
viation of the patient’s (16) torso up to a designated
angle of deviation with the possibility to select a prop-
er frequency and amplitude of the relocation set in
the control system (17), and the head and the shoul-
ders of the suspended patient are supported by the
linear actuators (8) mounted to the holder (7) whose
transversal movement is provided by the driving
mechanism (9) which moves it along an arc within a
designated range in such a way that the holder’s (7)
upper surface moves with a swinging motion on the
rolling members (11) fitted in the immovable cross-
bar (2) of the supporting frame (1), whereas move-
ments of the actuators (8) connected to the surface
of the holder (7) cause lateral deviation of the torso
and the spine at a designated deviation angle with
the possibility of selecting an adequate frequency
and amplitude of the relocation.
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