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DEVICE FOR MAINTAINING A PATIENT IN A POSITION AND
METHODS OF USING IT

The present invention relates to a device for use after open chest surgery via sternotomy
incision. In particular the present invention relates to a device for maintaining a patient in
a position during surgery, for instance a position in which the sternum can be closed after

open chest surgery and to methods of using the device.

Sternotomy is a surgical procedure in which an incision is made in the sternum to divide
or open the sternum longitudinally to provide access to the chest cavity to allow heart

and/or lung surgery.

After the heart/lung surgery is complete, it is necessary to close the chest cavity by
aligning the edges of the divided sternum and securing the edges together. This is
typically achieved by threading metal wires through the patient’s sternum whilst the chest
cavity is still open, forcing the edges of the divided sternum into alignment, pulling the

wires tight to hold the edges together and twisting the wires to fix the sternum position.

The forcing together of the divided sternum edges is typically achieved by an assistant
surgeon or anaesthetist placing their palms underneath the patient’s torso and manually
raising the patient’s scapulae (shoulder blades). At the same time, the surgeon pulls on

the metal wires to assist in the alignment.

Such a procedure has numerous problems. Firstly, the force required to align the divided
sternum edges is considerable even for smaller patients and, obviously, the necessary
force increases as patient size increases. Closing of the chest cavity typically takes
around ten minutes and the assistant surgeon or anaesthetist is required to maintain the
raised position of the patient’s shoulders for the duration. Often, the assistant surgeon (if,
indeed, one is present) or anaesthetist is often physically incapable of maintaining the
patient’s shoulders in the required position for the required length of time. Therefore, the
assistant surgeon/anaesthetist may need to rest during the procedure. Furthermore,
whilst the anaesthetist is involved in raising and maintaining the position of the patient’s

shoulder, he/she is unable to concentrate on the primary role of anaesthesia.

To assist in the forcing together of the divided sternum and/or to hold the edges of the
sternum together if the assistant surgeon/anaesthetist is resting or unavailable to perform

the manoeuvre, the wires threaded through the patient’s sternum are often used to pull
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the edges of the sternum together. This can result in the wires cutting through if the bone
is soft or breakage of the wire. This very time consuming with potential risk of increased
bleeding because all of the wires have to be removed and the wiring procedure

recommenced from the start.

The present invention aims to ameliorate at least some of the problems described above
and provides a device and a method of using the device which will maintain the patient in
a position in which alignment of the sternum edges is facilitated without requiring
excessive force. This will reduce the incidence of wire breakages/displacement and will
also relieve the assistant surgeon or anaesthetist from prolonged physical effort. In
certain embodiments the device comprises additional means for manipulating the torso
more generally e.g. to lift the spine of the patient, or to roll or wedge the patient towards

one side to simplify access for the surgeon in performing the relevent procedure.

Accordingly, in a first aspect, the present invention provides a device for maintaining a
patient in a position in which the patient’s sternum can be closed after open chest _
surgery, said device comprising two contact members for contacting a respective scapula
and support means for maintaining the contact members in a grip position in which, in
use, each contact member imparts a force on the respective scapula to close the patient’s

sternum.

The contact members take the place of the assistant surgeon’s/anaesthetist’'s hands
under the patient’s scapulae. In the grip position, the contact members can apply forces,
e.g. opposing lateral forces, to raise and squeeze the scapulae which\ closes the sternum.
The support means can maintain the contact members in the grip position for the required
period of time to allow closure of the chest cavity without requiring any physical effort by
the assistant surgeon/anaesthetist and without requiring excessive tension on the wires to

approximate the two edges of the sternum.

Preferably, the support means are adapted such that can releasably maintain the contact
members in the grip position. Accordingly, after closure of the chest cavity is complete,

the contact members can be released from the grip position.

Preferably, the support means are adapted to move the contact members from a rest
position into the grip position. By providing a device which can move the contact

members into the grip position in which they can raise and squeeze the patient’s
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scapulae, the sternum can be closed with reduced or minimal effort on the part of the

assistant surgeon/anaesthetist and without requiring excessive pulling of the metal wires.

Preferably, the support means are adapted to move the contact members from a
substantially horizontal rest position in which substantially no lateral force can be applied
to the scapulae into the grip position in which opposing lateral forces can be applied to

the scapulae.

By providing contact members which can lie in a substantially horizontal rest position, the
contact members can lie flat against the operating table during surgery. This will prevent
them from hindering the surgery. When closure of the chest cavity is required after
surgery, the contact members can be moved by the support means into the grip position.
In the grip position, each contact member can abut the respective scapula so that the
contact members can raise the scapulae from the operating table and squeeze them

towards each other to bring the edges of the divided sternum together.

Most preferably, the support means are adapted such that they can move the contact
members from the griplposition back to the substantially horizontal rest position. This
allows the contact members to lie flat on the operating table after closure of the chest
cavity is complete so that the device does not impinge on the patient or so that it can

easily be removed from under the patient.

Preferably, the support means are adapted to move the contact members into the grip
position by raising at least part of the edges of the contact members which, in use, are

remote from the patient’s midline (hereinafter called “the outermost edges”).
The support means may be, for example, mechanical, pneumatic or hydraulic.

For example, the support means may include at least one ratchet mechanism which, in
use, allows raising (e.g. manual raising) of at least part of the contact members (e.g. at
least part of the outermost edges of the contact members), for example, from the surface

of an operating table, and can then lock the raised grip position of the contact members.

Preferably, the ratchet mechanism includes a release catch to allow subsequent lowering

of the contact members.
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Alternatively, the support means may include at least one winch and cable. Most
preferably the at least one winch-is an electric winch such that the contact members can
be moved to the grip position without any physical effort. The at least one cable may be
connected to or may extend through the contact members such that winding of the cable
onto the winch causes raising of the outermost edges of the contact members. The
wound cable thus maintains the outermost edges of the contact members in the raised

position in which the contact members can apply opposing lateral forces on the scapulae.

In yet further embodiments, the support means may be pneumatic or hydraulic, most
preferably electrically operated pneumatic or hydraulic support means so that the contact
members can be moved into and maintained in the grip position without any physical
effort by the assistant surgeon/aneasthetist. Preferably, the support means includes an
inflatable bladder located on the underside of each contact member (i.e. on the opposite
side to that which can abut the patient in the grip position). Preferably, the inflatable
bladders are reversibly inflatable/deflatable. The inflatable bladders preferably have a
sufficiently low profile in the deflated state that the contact members can lie substantially
flat on an operating table with the inflatable bladders between the contact members and
the operating table. In the inflated state, the inflatable bladders can push at least part of
the contact members (e.g. the outermost edges) from the operating table into the grip
position and can maintain them in this position in which the contact members can apply

opposing lateral forces on the scapulae.

The contact members may be joined to a base portion which, in use, is positioned directly
under the patient’s midline. This helps positioning of the device and also reduces the
number of separate parts of the device. The contact members may be pivotable along
the join with the base portion. For example, the support means may be adapted to
maintain a grip position in which the contact members are inclined relative to the base
portion. Preferably the support means are adapted to pivot the contact members from the
rest position in which both the contact members and the base portion are substantially
horizontal, to the grip position in which the contact members are inclined relative to the

base portion.

The contact members and base portion may be integral. For example, the contact
members and base portion may be formed of a single sheet of flexible material e.g. cloth

or plastics material.
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The outermost edges of the contact members are preferably mounted on a frame which
cooperates with the support means. The support means can maintain a raised position of
at least part of the frame e.g. above the level of an operating table, such that at least part
of the outermost edges of the contact members are suspended from the frame in the grip
position. For example, if the contact members and base portion are a single sheet of
flexible material, the sheet of material can form a hammock structure in which the upper

torso of a patient may be gripped.

Preferably, the frame has side arms which extend at least partly along the outermost
edges of the contact members and a crossbar which joins the side arms, the crossbar
cooperating with the support means. The crossbar can be raised (e.g. manually) to move
the frame from a rest position (in which the crossbar and side arms are substantially
horizontal) to the grip position in which the side arms are inclined to the horizontal so that
the outermost edges of the contact members proximal the crossbar are suspended from
the side arms. The support means can maintain the raised position of the crossbar to

maintain the contact members in the grip position.

The contact members and optionally the base portion may be formed of a series of slats
e.g. padded slats, preferably extending in a direction which, in use, is parallel to the
patient’s midline. Most preferably, the slats have a wider base (remote from the patient in
use) and a narrower top (adjacent the patient in use) when viewed in a transverse cross-
section, i.e. the slats have a trapezoid shaped transverse cross section. This means that
the bases of adjacent slats are closer to each other than the tops of adjacent slats. The
bases of at least some of the slats are connected to the bases of the adjacent slat(s) at a
hinge and the support means act to maintain the slats in a position in which they are
pivoted at these hinges such that the tops of the adjacent slats approéch each other.
Most preferably, the support means are adapted to move the slats into this “curled” grip
position in which the outermost slats (i.e. the contact members) can exert a lateral force

on the patient’s scapulae.

In these embodiments, the support means may include a cable and winch (as described
above). The or each cable extends throug‘h the slats such that, in use, it transverses the
patient's midline. The or each cable preferably extends through the slats above the base
of each slat. When the cable length is maximal, the contact members lie in a horizontal
orientation, i.e. they can lie flat against an operating table. As the cable length extending

through the slats is reduced by the winch, the tops of the slats are pulled towards each



10

15

20

25

30

35

WO 2008/084203 PCT/GB2008/000034
-6-

other and the contact members are curled into the grip position in which they can raise
and squeeze the patient’s scapulae. Maintaining the reduced length of cable extending

through the slats maintains the contact members in the grip position.

Preferably, the contact members may include at least one protrudeable element. This at
least one protrudeable element can be used for increasing the lateral forces to the

respective scapula when the contact members are in the grip position.

Preferably, the contact members include a plurality of protrudeable elements. These
protrudeable elements may be arranged such that, in use, they are aligned with the
patient’s midline or they may be arranged such that, in use, they are transverse to the

patient’s midline.

The protrudeable elements are preferably selectively protrudeable. For example, when
the elements are arranged such that, in use, they are aligned with the patient’s midline,
they can be selectively protruded to apply extra force on the patient’s scapulae. For a
smaller patient, extra force can be applied using protrudeable elements located, in use,
proximal to the patient’s midline. For a larger patient, extra force can be applied using

protrudeable elements located, in use, remote from the patient’'s midline.
Most preferably, the protrudeable elements are inflatable elements.

In one embodiment the device further comprises a further independent torso-moving
means which is in use situated beneath the patient’'s midline. For example it may be
provided on or by the base portion discussed above, between the contact members. This
torso-moving means may take the form of a patient’s midline support means in similar
terms to the support means described above e.g. mechanical, pneumatic or hydraulic. in
one embodiment it is an inflatable cell which contacts the patient’s spine. The torso
moving means is adapted to rise from the base portion, thus providing for additional
manipulation of the patient and offering the surgeon simplified access during surgery. For
example the torso-moving means may apply pressure to open the sternum, or to angle
the patient (using both the midline support and the contact members) where that might be
desired e.g. during surgery on the breast. Preferably this torso-moving means is
symmetrical and curved in cross section when raised, with the apex being adapted to
contact the patient’s midline. In other embodiments it may be trapezoid as described

above.
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In a second aspect, the present invention provides a method of manipulating a patient
during, prior, or after, surgery, comprising use of the device above. In a preferred
embodiment the method is for maintaining a patient in a position in which the patient's
sternum can be closed after open chest surgery, said method comprising: providing a
device having two .contact members and support means for maintaining a grip position of
the contact members in which the contact members can impart a force on the respective
scapula to close the patient's sternum; positioning the contact members of the device
underneath a respective scapula of the patient; moving the contact members into the grip
position; and maintaining the bontact members in the grip position using the support

means.

Preferably, the method comprises positioning the contact members underneath a
respective scapula of the patient in a substantially horizontal orientation in which
substantially no lateral force is applied to the scapulae and moving the contact members

into the grip position in which opposing lateral forces are applied to the scapulae.

The method preferably comprises raising at least part of the outermost edges of the

contact members.

Preferably, the method comprises moving the contact members into the grip position

using the support means.

Preferably, the method comprises maintaining the contact members in the grip position by
mechanical support means e.g. a ratchet mechanism or a winch, or by pneumatic or

hydraulic support means.

For example, the method may involve moving (e.g. manually raising) at least part of the
contact members (e.g. at least part of the outermost edges) and locking the raised

position using a ratchet mechanism to maintain the contact members in the grip position.

Alternatively, the method may comprise moving the contact members to and/or
maintaining the contact members in the grip position of the contact members using at
least one winch and cable. Most preferably the method comprises using an electric winch

such that the contact members are moved to the grip position without any physical effort.
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In yet further embodiments, the method comprises moving the contact members to and/or
maintaining the contact members in the grip position using pneumatic or hydraulic
support means. Preferably, the method comprises providing a device having an inflatable
bladder located on the underside of each contact member (i.e. on the opposite side to
that which can abut the patient in the grip position) and inflating the bladders to push at
least part of the contact members (e.g. the outermost edges) from the operating table into
the grip position. The method preferably includes using inflatable bladders to maintain
the outermost edges in this position in which the contact members can apply opposing

lateral forces on the scapulae.

Preferably, the method comprises providing a device in which the contact members are
joined to a base portion and positioning the base portion under the patient’s midline.
Preferably, the method comprises pivoting the contact members at the join with the base
portion from a substantially horizontal rest position to the grip position in which both

contact members are inclined relative to the base.

In some embodiments, the method comprises providing a device having a frame with side
arms which extend at least partly along the outermost edges of the contact members and
moving the frame to move the contact members into the grip position. More preferably,
the method comprises providing a frame which further includes a crossbar joining the side
arms and raising the crossbar, e.g. above the level of the operating table, such that the
side arms are moved from a horizontal position to the grip position in which the side arms
are inclined to the horizontal and the outermost edges of the contact members proximal

the crossbar are suspended from the side arms.

In other embodiments, the method comprises providing a device in which the contact
members and optionally the base portion are formed of a series of slats e.g. padded slats,
preferably extending in a direction parallel to the patient's midline. Most preferably, the
slats have a wider base (remote from the patient in use) and a narrower top (adjacent the
patient in use), i.e. the bases of adjacent slats are closer to each other than the tops of
adjacent slats. In this case, the bases of at least some of the slats are connected to the
bases of the adjacent slats at a pivotable hinge. The method preferably comprises
moving the contact members by pivoting the slats at these hinges such that the tops of
the slats move towards each other. This results in the contact members and base portion
“curling” into the grip position which the outermost slats (i.e. the contact members) exert a

lateral force on the patient’s scapulae.
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In these embodiments, the method preferably comprises providing a device having a
cable and winch as the support means (as described above). The or each cable extends
through the slats such that it transverses the patient’'s midline. The or each cable
preferably extends through the slats above the base of each slat. When the cable length
is maximal, the contact members are positioned beneath the patient’s scapulae in a
horizontal orientation, i.e. they lie flat against an operating table. Reducing the cable
length by the winch, pulls the tops of the slats towards each other and the contact
members curl into the grip position in which they raise and squeeze the patient’s

scapulae.

Preferably, the method further comprises providing at least one protrudeable element on
each contact members and causing the protrudeable elements to protrude from the

contact member to increase the lateral force to the respective scapula in the grip position.

Preferably, the method comprises providing a plurality of protrudeable elements,
preferably arranged such that they are aligned with or transverse to the patient’s midline.
The method preferably comprises selectively causing the protrudeable elements to
protrude. For example, when the elements are aligned with the patient’s midline, they are
selectively protruded to apply extra force on the patient’s scapulae. For a smaller patient,
extra force is applied by causing protrudeable elements located proximal to the patient’s
midline to protrude. For a larger patient, extra force can be applied by causing

protrudeable elements located remote from the patient’s midline to protrude.

Most preferably, the protrudeable elements are inflatable elements and the method

comprises inflating (preferably selectively inflating) the protrudeable elements.

Preferably, the method further comprises releasing the contact members from the grip

position after closure of the chest cavity is complete.

The method may comprise operating or raising the torso-moving means (if present)
situated beneath the patient’s midline such as to manipulate the patient to offer the
surgeon simplified access during surgery — e.g. to angle the patient where that might be

desired.
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In a third aspect, the present invention provides a method of closing a patient's sternum
after open chest surgery, said method comprising: providing a device having two contact
members and support means for maintaining a grip position of the contact members in
which the contact members can impart a force on the respective scapula to close the
patient's sternum; positioning the contact members of the device underneath a respective
scapula of the patient; moving the contact members into the grip position; maintaining the
contact members in the grip position using the support means and fixing the sternum in a

closed position.

Preferably, the method of the third aspect comprises the steps discussed previously for

the second aspect.

Preferably, the method comprises fixing the sternum in the closed position by twisting

wires attached to the patient’s intersect muscles.

Further aspects of the invention include use of the device of the first aspect for

manipulating a patient during surgery, and for the methods of the second or third aspect.

Preferred embodiments of the present invention will now be described with reference to

the accompanying figures in which:

Figure 1 shows a perspective view of a first preferred embodiment in a rest position;
Figures 2A and 2B show overhead views of the first preferred embodiment in the rest
position;

Figuré 3 shows a side view of the first preferred embodiment in the rest position;,

Figures 4 shows a perspective view of the first preferred embodiment in the grip position;
Figure 5 shows a side view of the first preferred embodiment in the grip position;

Figure 6 shows a perspective view of a second preferred embodiment in a rest position;
Figures 7A and 7B show overhead views of the second preferred embodiment in the rest
position;

Figures 8A and 8B show end views of the second preferred embodiment in the rest and
grip positions for a larger patient;

Figures 9A and 9B show end views of the second preferred embodiment in the rest and
grip positions for a smaller patient;

Figure 10 shows a longitudinal cross section through a slat of the second preferred

embodiment;
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Figure 11 shows perspective view of the second preferred embodiment in the grip
position;

Figure 12 shows perspective view of a third preferred embodiment in the rest position;
Figures 13A and 13B show overhead views of the third preferred embodiment in the rest
position;

Figures 14A, 14B and 14C show end views of the third preferred embodiment in the rest
position, grip position and grip position with protruding elements for a larger patient;
Figures 15A, 15B and 15C show end views of the third preferred embodiment in the rest
position, grip position and grip position with protruding elements for a smaller patient;
Figure 16 shows a perspective view of the third preferred embodiment in a grip'position;
and

Figures 17A shows a perspective view and Figures 17B and 17C shows end views of a
fourth preferred embodiment.

Figure 18 shows a perspective view of an embodiment of the invention featuring further

independent torso-moving means.

Figure 1 shows a perspective view of the first preferred embodiment in a rest position i.e.

when the contact members are not in the grip position.

The device includes a two contact members 1 which are integral with a base portion 2
and together form a single sheet 3 of cloth material. The edges of the contact members
are connected to a frame 5 comprising side arms 6 which extend along the length of the
edges. The side arms 6 extend from and parallel to the edges of the contact members to
form a wider portion 6A in which the side arms are more widely spaced. The wider
portion provides a space in which the patient’'s head can lie (see Figures 2A and 2B).
The side arms 6 terminate in handles 7 which are hinged and can rest perpendicularly to

the side arms against the end of an operating table.

The two side arms 6 are connected by a crossbar 8 which cooperates with the support
means 9. The support means comprises a ratchet mechanism provided within a hollow
rod 12, the mechanism cooperating with recesses on a vertical bar 11 to allow extension
of the vertical bar 11 from the hollow rod 12 but to prevent retraction of the bar. The
vertical bar 11 terminates in a sleeve 10 in which the crossbar 8 rests. The hollow rod 12

terminates in a foot plate 13.
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In the rest position (as shown in Figure 1), the sheet 3 is laid onto an operating table 4
such that the sheet is flat/horizontal i.e. the contact members and base portion are all
supported on the operating table 4. The handles 7 hang vertically from the side arms 6 to
rest against the end of the operating table so that they do not hinder movement of the

anaesthetist or surgeon around the patient.

The patient is positioned on the sheet 3 prior to open chest surgery as shown in Figures
2A and 2B. Figure 2A shows the positioning of a large patient whilst Figure 2B shows the
positioning of a smaller patient. In both cases, the midline 14 of the patient is positioned
on the base portion 2 with the contact members 1 lying beneath the patient’s scapulae.
The patient’s head lies on the operating table 4 in the space created by the wider portion
BA of the side arms 6.

Figure 3 shows a side view of the first embodiment in the rest position just prior to
movement of the contact members 1 into the grip position. In this view it can be seen that
the contact members 1, base portion 2 and side arms 6 of the device are horizontal i.e. in
the same plane as the operating table 4. The handles 7 are pivoted from a vertical
position (shown in Figure 1) to a horizontal position in the same plane as the side arms 6

(as shown in Figures 2B and 3)

Figures 4 and 5 show the first preferred embodiment in the grip position. To move the
contact members from the rest position shown in Figures 1 and 3 to the grip position
shown in Figures 4 and 5, the handles 7 are manually raised which extends the vertical
bar 11 from the hollow rod 12. The ratchet mechanism allows the extension but prevents
retraction of the bar 11 into the hollow rod 12 (thus maintaining the bar 11 at the desired
extension without any physical effort on the part of the assistant surgeon/anaesthetist).
The assistant surgeon/anaesthetist can place their feet on the eniarged base 13 as the
vertical bar 11 is extended from the hollow rod 12 to prevent any movement of the hollow

rod.

As the vertical bar 11 is extended from the hollow rod, the crossbar 8 and the ends of the
side arms 6 connected to the crossbar 8 are raised from the horizontal i.e. from the
operating table 4, such that the side arms 6 are inclined to the horizontal. This causes
the outermost edges of the contact members proximal the crossbar 8 to be raised from
the operating table 4 (with the base portion remaining on the operating table beneath the

patient’s midline). Thus the sheet 3 forms a hammock in which the patient’'s upper torso
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is gripped. The sides of the sheet 3 (i.e. the contact members 1) apply a lateral force to
the patient’s scapulae which pushes the divided edges of the sternum together allowing
the surgeon to twist metal wires secured through the patient’s intercostal muscles to fix

the sternum position.

After the position of the sternum has been fixed, a release catch (not shown) can be used
to release the ratchet mechanism to allow retraction of the vertical bar 11 into the hollow
rod 12 to lower the side arms 6 and contact members 6 back to their horizontal rest

position.

Figure 6 shows a perspective view of a second preferred embodiment in the rest position

i.e. when the contact members 1 are not in the grip position.

The contact members 1 and base portion 2 comprise padded slats 15 which are aligned
with the patient’s midline as shown in Figures 7A (larger patient) and 7B (smaller patient).
The base portion slat is positioned directly undemeath the patient’s midline 14 and the
contact member slats 1 are positioned underneath the patient’s scapulae. For larger
patients (see Figures 7A, 8A and 8B), the number of slats comprising the contact
members will be greater than for a smaller patient (see Figure 7B, 9A and 9B). In the rest
position, the outermost slats 15 are folded underneath the adjacent slats (see Figures 8A
and 9A) or they hang perpendicularly from the adjacent slats against the sides on the
operating table 4 (see Figure 6). This to ensure that the outermost slats 15 do not

impede surgery.

Each slat has a wider base (for positioning against the operating table) and narrower top

(on which the patient can rest) giving each slat a trapezoidal transverse cross-section (as
shown in Figures 8A, 8B, 9A and 9B). This provides spaces 16 between the tops of

adjacent slats.

A longitudinal cross section through a slat is shown in Figure 10. Each slat comprises a
rigid slat 17 surrounded by padding 18 and having an outer coating 19, e.g. of PVC.

Each slat is joined to the adjacent slat(s) at a tubular hinge 20 with a pin pivot. Extending
transversely through each slat are two cables 21 (only one shown in Figure 10) e.g. 2mm
diameter nylon cables surround by a respective cable sheath 22. The cables extend to a

winch (not shown) which is actuated using an electronic control panel 23.
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As shown in Figures 6, 8A and 9A, in the rest position, the slats lie substantially
horizontally on the operating table 4 (although with the outermost slats folded underneath
the adjacent slats as shown in Figures 8A and 9A, the contact members 1 are not strictly
horizontal). In the rest position, the length of cable 21 extending through the slats will be
maximal. To move the contact members into the grip position, the electric winch is used
to reduce the length of the cables 21 extending through the slats by winding the cables 21
onto the winch. As the length of the cables 21 is reduced, the slats pivot at the hinges 20
so that the tops of adjacent slats move together to close the spaces 16 (see Figures 8B
and 9B). This pivoting causes the contact members 1 to curl inwards into the grip
position in which they raise and squeeze the patients’ scapulae. For larger patients, the
outermost slats are extended to ensure that the patients upper torso is securely gripped
(see Figure 8B). Figure 11 shows a perspective view of the second preferred

embodiment in the grip position with the outermost slats 15 extended.

After the sternum position is fixed, the cables 21 can be unwound from the winch to lower-

the contact member slats 1 to return them to their rest position.

Figure 12 shows a perspective view of a third preferred embodiment in the rest position.
In this embodiment, the two contact members 1 are provided fixed to either side of the
base portion 2. The base portion slat is positioned directly underneath the patient’s
midline 14 and the contact member slats 1 are positioned underneath the patient’s

scapulae as shown in Figure 13A (larger patients) and 13B (smaller patients).

Underneath each contact member is an inflatable bladder 24 (e.g. a PVC inflatable
bladder) which can be seen in a deflated state (in the rest position) in Figures 14A and
15A. The profile of the deflated bladders is sufficiently low that the contact members can
lie is a substantially horizontal plane on the operating table 4. To move the contact
members into the grip position (as shown in Figures 14B, 15B and 16), the inflatable
bladders are inflated using a compressor 25. This raises the outermost edges of the
compact members 1 from the operating table so that the contact members are inclined
relative to the base portion 2. In this position, the contact members 1 can exert opposing
lateral forces on the scapulae to close the sternum. The inflatable bladders maintain the
contact members 1 in the grip position until the air pressure in the bladders 24 is reduced

(after fixing of the sternum).
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The contact members 1 additionally include secondary inflatable bladders 26 which are
protrudeable elements. When the contact members 1 are in the grip position, the
opposing lateral force applied by the contact members 1 to the scapulae can be further
increased by inflating the secondary inflatable bladders 26 as shown in Figures 14C and
15C. The secondary inflatable 26 bladders can be aligned transverse to the patient’s
midline as shown in Figure 16 or they can be aligned parallel to the patients’ midline as

shown in Figures 17 A, B and C.

Figures 17A, B and C show a fourth preferred embodiment which is substantially identical
to the third embodiment but which has the secondary inflatable bladders 26 aligned with
the patient’s midline, three bladders extending the length of each contact member 1.
Figure 17A shows the fourth preferred embodiment in the grip position with the secondary
inflatable bladders 26 un-inflated. Figures 17B and 17C show how the secondary
inflatable bladders 26 can be selectively inflated depending on the size of the patient i.e.
the secondary inflatable bladders proximal the patient’s scapulae can be selectively
inflated. For a larger patient, the outermost secondary inflatable bladders can be inflated
as shown in Figure 17B to impart an increased force on the patient’s scapulae. Fora
smaller patient, the innermost secondary inflatable bladder can be inflated as shown in
Figure 17C.

Figure 18 shows a perspective view of an embodiment of the invention in which an
inflation cell, aligned with the patient’s midline and arranged to contact it in use, is

provided.

The embodiments described above are given my way of illustration only and numerous

variations and modifications will be readily apparent to a person skilled in the art.
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Claims

1. A device for maintaining a patient in a position in which the patient’s sternum can
be closed after open chest surgery, said device comprising two contact members for

contacting a respective scapula and support means for maintaining the contact members
in a grip position in which, in use, each contact member imparts a force on the respective

scapula to close the patient’s sternum.

2. A device according to claim 1 wherein the support means are adapted to

releasably maintain the contact members in the grip position.

3. A device according to claim 1 or 2 wherein the support means are adapted to

move the contact members from a rest position into the grip position.

4, A device according to claim 3 wherein the support means are adapted to move
the contact members from a substantially horizontal rest position in which substantially no
lateral force can be applied to the scapulae into the grip position in which opposing lateral

forces can be applied to the scapulae.

5. A device according to claim 4 wherein the supporf means are adapted to move

the contact members from the grip position to the substantially horizontal rest position.

6. A device according to any one of claims 3 to 5 wherein the support means are
adapted to move the contact members into the grip position by raising at least part of the

edges of the contact members which, in use, are remote from the patient’s midline.

7. A device according to any one of the preceding claims wherein the support means

are mechanical, pneumatic or hydraulic.

8. A device according to claim 7 wherein the support means includes at least one

ratchet mechanism.

9. A device according to claim 7 wherein the support means includes at least one

winch and cable.
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10. A device according to claim 9 wherein the at least one cable is connected to or
extends through the contact members such that winding of the cable onto the winch

causes raising of the outermost edges of the contact members.

11. A device according to claim 7 wherein the support means is pneumatic or
hydraulic and includes an inflatable bladder located on the underside of each contact

member.

12. A device according to any one of the preceding claims wherein the outermost
edges of the contact members are mounted on a frame which cooperates with the

support means.

13. A device according to any one of the preceding claims wherein the contact
members are formed of a series of slats extending in a direction which, in use, is parallel

to the patient’s midline.

14. A device according to claim 13 wherein each slat has a trapezoid shaped
transverse cross section with a wider base for positioning, in use, remote from the patient

and a narrower top.

15. A device according to claim 14 wherein the bases of at least some of the slats are
connected to the bases of the adjacent slat(s) at a hinge and the support means are
adapted to maintain the slats in a position in which they are pivoted at the hinges such

that the tops of the adjacent slats are proximal.

16. A device according to claim 15 wherein the support means includes at least one
cable and winch, the or each cable extending through the slats such that, in use, it

transverses the patient’s midline.

17. A device according to any one of the preceding claims wherein the contact
members include at least one protrudeable element for increasing the lateral forces to the

respective scapula when the contact members are in the grip position.

18. A device according to claim 17 wherein the contact members include a plurality of
protrudeable elements arranged such that, in use, they are aligned with the patient’s

midline.
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19. A device according to claim 18 wherein the protrudeable elements are selectively

protrudeable.

20. A device according to claim 17, 18 or 19 wherein the protrudeable element(s) is/

are inflatable element(s).

21 A device according to any one of the preceding claims further comprising
independent torso-moving means arranged such that in use it is situated beneath the

patient’s midline.

22 A device according to claim 21 wherein the independent torso-moving means is
raisable by mechanical, pneumatic or hydraulic means such that in use it raises the

patient’s spine and\or tilts the patient towards one of the contact members.

23 A method for manipulating a patient’s torso comprising use of a device as claimed

in any one of the preceding claims.

24 A method of maintaining a patient in a position in which the patient's sternum can
be closed after open chest surgery, said method comprising: providing a device having
two contact members and support means for maintaining a grip position of the contact
members in which the contact members can impart a force on the respective scapula to
close the patient's sternum; positioning the contact members of the device underneath a
respective scapula of the patient; moving the contact members into the grip position; and

maintaining the contact members in the grip position using the support means.

25. A method according to claim 24 comprising positioning the contact members
underneath a respective scapula of the patient in a substantially horizontal orientation in
which substantially no lateral force is applied to the scapulae and moving the contact
members into the grip position in which opposing lateral forces are applied to the

scapulae.

26. A method according to claim 24 or 25 comprising raising at least part of the

outermost edges of the contact members.
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27. A method according to any one of claims 24 to 26 comprising moving the contact

members into the grip position using the support means.

28. A method according to any one of claims 24 to 27 comprising maintaining the
contact members in the grip position by mechanical, pneumatic or hydraulic support

means.

29. A method according to claim 28 comprising maintaining the contact members in

the grip position using a ratchet mechanism.

30. A method according to claim 28 comprising moving the contact members to
and/or maintaining the contact members in the grip position of the contact members using

at least one winch and cable.

31. A method according to claim 28 comprising moving the contact members to
and/or maintaining the contact members in the grip position using pneumatic or hydraulic

support means.

32. A method according to claim 31 comprising providing a device having an inflatable
bladder located on the underside of each contact member and inflating the bladders to

push at least part of the contact members into the grip position.

33. A method according to any one of claims 24 to 32 comprising providing a device
in which the contact members are formed of a series of hinged slats extending in a
direction parallel to the patient’s midline and moving the contact members by pivoting the

slats at these hinges.

34. A method according to claim 33 comprising pivoting said slats by reducing a

length of cable extending through said slats by winding the cable onto a winch.

35. A method according to any one of claims 24 to 34 further comprising increasing
the lateral force on the scapulae in the grip position by causing protrudeable elements to

protrude from the contact members.

36. A method of closing a patient’s sternum after open chest surgery, said method

comprising: providing a device having two contact members and support means for
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maintaining abgrip position of the contact members in which the contact members can
impart a force on the respective scapula to close the patient's sternum,; pdsitioning the
contact members of the device underneath a respective scapula of the patient; moving
the contact members into the grip position; maintaining the contact members in the grip

position using the support means and fixing the sternum in a closed position.

37. A device substantially as any one embodiment herein described with reference.to

the accompanying Figures.

38. A method substantially as any one embodiment herein described with reference to

the accompanying Figures.
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