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DEVICE FOR HOLDING AN IMAGING PROBE AND USE OF SUCH DEVICE

Technical field of the invention

The invention relates to the field of e.g. ultrasound imaging. In particular the
invention relates to a device for supporting an ultrasound probe or a probe with
other contrast imaging technology, preferably during coronary imaging. The
invention also relates to uses of such, e.g., ultrasound imaging technology.

Background of the invention

Ultrasound imaging and/or other contrast imaging is commonly performed by a
clinician using a hand held probe which is positioned adjacent to a patient.
However, the effective use of a hand held probe is limited by frame-to-frame
variability in the images produced, occupational health hazards, and the inability
to monitor an organ of interest during exercise induced stress. These limitations
can seriously and deleteriously affect the utility of the ultrasound/contrast imaging
technique.

Frame-to-frame variability in the images arises from movement of the probe
between successive images. To minimize distortions resulting from frame-to-
frame variability, the probe must be maintained in a steady orientation relative to
the patient. For example, when imaging a patient's heart, 5 to 10 cardiac cycles
are typically needed for contrast myocardial perfusion to occur before the next
ultrasound wave is emitted. Since a cardiac cycle typically is about 1 second in
duration, a clinician must be able to steadily hold a probe for 5 to 10 seconds
between successive e.g. ultrasonic emissions. Movement of the probe during that
time period will result in frame-to-frame variability between images and cardiac

views obtained.

US 6,261,231 B1 discloses an apparatus for holding a probe and a method for
using the same. The apparatus comprises a body portion having a longitudinal
bore and a membrane holder positioned over a first end of the body portion. The
membrane holder defines an aperture which is covered by a membrane. A

receptacle for receiving the probe is rotatably positioned within the longitudinal
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bore of the body portion at a second end of the body portion. The membrane,
membrane holder, body portion, receptacle, and probe define a sealed chamber

for containing a contacting medium.

US 2003/0195420 A1 discloses a probe holder for reducing medical probe
contamination. The probe holder comprises a holder for an ultrasonic probe
adapted for skin-interrogation of tissues subjacent to a skin interrogation site. The
holder is adapted to fit at least an interrogation surface of said ultrasonic probe,
and the holder includes a securing portion for securing said holder to said
ultrasonic probe and an interrogation window in acoustic alignment with at least a
section of said interrogation surface, and a sono-lucent film covering said

interrogation window.

An improved means for improving imaging of a bodily organ of a human or an
animal such as of the heart would be advantageous, and in particular a more
efficient and/or reliable and/or expedient means and use would be advantageous.

Summary of the invention

The technical quality of anastomoses during coronary artery bypass grafting is
often evaluated by measuring flow rate in grafts using transit time flowmetry.
Unfortunately, flow rate and flow waveform are poor indicators of the anatomy of
anastomoses. Up to 9% of the anastomoses may have a stenosis of 50% not

detected by flow measuring techniques.

A better way to evaluate the anatomy of an anastomosis is 3-dimensional
imaging. High-frequency epicardial echocardiography has the spatial and temporal
resolution to produce a clear image of the anastomoses, detect intramural vessels
and ensure the optimal place for grafting. (Phantom resolution of 6.5 - 15 MHz
transducers is reported in the range of 0.1 mm to 2.5 mm, with approximately 4
cm penetration depth). Based on ex vivo porcine and human hearts, epicardial
high-frequency echocardiography has a high sensitivity (0.98) and specificity (1.0)

for detection of anastomotic construction errors.
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Problems concerning intra-operative epicardiac echo-examinations and flow-

visualizations of coronary arteries and coronary anastomoses are:

a) It is difficult to obtain stable imaging when the heart is beating, thus
impeding the reading of the image obtained by the e.g. ultrasonic probe.
b) It is difficult to obtain good acoustic contact between the probe and e.g.
coronary arteries, possibly air may be entrained there-between.

¢) When the probe is positioned on e.g. a vessel-stitching, pressure is
applied to the area and which may invalidate or reduce certainty of the
measurements.

d) During open heart surgery, time is an important factor, problem a)-¢)
slows down the possibility of obtaining fast measurements.

Thus, an object of the present invention relates to a device for holding a probe.
One object of the device may be to be able to hold the probe steady during
measurements. Another object of the device may be to hold the probe at locations
where holding the probe by hand may be difficult. Still another object of the
device may be to hold not only the probe but also possible auxiliary equipment
used together with the probe at a location for measurements by the probe.

Thus, one aspect of the invention relates to a device for holding a probe
comprising a fixation part comprising an aperture for receiving the probe, at least
two skin supports for supporting the probe against a tissue of a human or animal
bodily organ and wherein the fixation part is positioned above the skin supports,
and wherein a cavity between the skin supports are provided for allowing the
probe to perform measurements of the organ.

The term “probe” as used herein refers to any ultrasound probe or probe with
other contrast imaging technology which can be mounted in the device of the
invention. Non-limiting examples of probes are ultrasonography probes
(echoprobes), which e.g. can be used for imaging and flow-visualization of
coronary arteries, bypass grafts and anastomoses on beating and relaxed hearts

e.g. during coronary bypass operations.
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The term “aperture” as used herein refers to a three-dimensional void of the
device and in which a probe can be positioned. The shape and size of an aperture
can be adapted to a specific probe of a specific imaging apparatus. An aperture

may comprise one or more means for maintaining the probe in the device.

The term “cavity” in the present context refers to a cavity in the device intended
for receiving part of the “organ” to be examined. An example of an organ is a
graft positioned on a heart after a by-pass operation.

Ultrasound images are operator dependent, but intraoperative echocardiography
of coronary anastomoses using an ultrasound transducer positioning device
according to the invention makes it easy and reproducible to use in all coronary
territories. The device according to the invention has the advantage of stabilizing
an ultrasound transducer therby obtaining optimal acoustical contact and without
deforming the anastomosis on, e.g., a beating, and thus pulsating, heart.

In another aspect the invention relates to a device for examining an organ, said
device comprising

- afirst fixation part comprising an aperture 5 for receiving a probe 9,

- at least two skin supports 2, 3 for supporting the device, and the probe
when positioned in the device, against a tissue of a human or animal bodily
organ, and

- a cavity 4 between the skin supports 2,3, wherein

the fixation part is positioned above the skin supports 2,3 relative to the tissue of
the human or animal body organ when the device is being used, and

the cavity 4 is spatially defined by the two skin supports 2,3 and at least one
opening 6 or 7,

- said at least one opening being provided between the at least two skin
support 2, 3, and

- said at least one opening intended for accommodating part of the organ to

be examined.

The device according to the invention relates to a device (e.g. an ultrasound
transducer), which can 1) stabilize the involved part of e,g. the myocardium on
beating heart, 2) keep the gel at place and 3) position a probe (e.g. an
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ultrasound transducer) correct for imaging in the anterior-posterior (AP) and left-
right (LR) planes without deforming the anastomosis studied. These are all
problems which previously were obstacles for receiving reliable images from e.g.
grafts.

Thus, using the device of the present invention may enable the user of the probe

to

1. locate the coronary arteries of heart, which is often hidden in fatty tissue or

located inside the muscular tissue of the heart,

2. assess how large an artery is (is it big enough for providing a bypass
graft),

3. control the stitching between the new graft and the coronary artery of
heart - is the stitching open, is it contracted or is it perfect?,

4. stabilize the area of a heart which is going to be examined, while the heart
is still beating (image-output from e.g. an ultrasonic probe is “stabilized”),

5. optimize the acoustic contact between the probe and the area to be
examined (areas like heart muscles, bypass grafts, anastomoses, and

coronary vessels), and

6. keep the probe locked in the device at a stable distance from the target
area without deforming the target area such as tissue of the heart.

Openings

As described above, in certain instances only one opening intended for
accommodating part of the organ to be examined is necessary. This is the case
where the part of the organ is not a continues part and the organ can therefore be
fully surrounded with one opening without putting pressure on the organ to be
examined. In many instances two opening may be provided to fully accommodate
the organ to be examined. Thus in an embodiment the device comprises at least
two openings 6, 7, said at least two openings being provided opposite each other
with the one opening provided between the at least two skin supports at a
proximal end of the supports, and with the other opening also provided between,
the at least two skin supports, at a distal end, opposite to the proximal end, of the
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supports. This embodiment may find its use when part of a graft on a beating
heart is to be examined.

The cavity 4 is defined by the two skin supports and the two openings 6, 7. The
openings 6, 7 may accommodate better positioning of e.g. grafts which due to
their structure need the openings 6 and 7 for optimal positioning of the probe
holder and thus better imaging. Thus, in an embodiment the sides of the aperture
4 are defined by the two skin supports 2, 3 and the two openings 6 and 7. The
two skin supports may be positioned parallel to each other. It is to be understood
that aperture 4 according to the invention may not be entirely straight, but may
also be shaped after specific types of grafts which requires a differently shaped
cavity e.g. curved.

In another embodiment the invention relates to a device comprising at least two
openings 6, 7, said at least two openings being provided opposite each other with
the one opening provided in one of the at least two skin supports and with the
other opening provided at another, opposite to the one, of the at least two skin

supports.

Distance between skin supports

It may also be difficult to monitor a specific bypass graft, because the width of
such grafts may vary. Thus, according to a possible embodiment, the skin
supports are positioned parallel to each other with a mutual distance of between 3
mm to 50 mm, such as 3 mm to 40 mm, such as 8 mm to 40 mm, such as 8 mm
to 30 mm, such as 5 mm to 20 mm, such as 5 mm to 15 mm and where a cavity

is provided between the supports.

An advantage of having different sizes between the skin supports is that bypass

grafts used together with the device according to the invention may vary in size.
Thus, to have a fit of the bypass graft between the skin supports, different sizes

may have to be available. Another advantage may be that any gel used together
with a probe is kept at the site of imaging.

Other types of grafts (or other areas of tissue or other organ which is be
examined) may have shapes which make it undesirable that the skin supports are
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positioned parallel to each other. Thus, the design of the skin supports and the
cavity between them may vary to fit other shapes and sizes of tissues and/or
organs which are to be examined using the device of the invention.

Height of skin supports

It may also be difficult to monitor a specific bypass graft, since not only the width
of such bypass grafts varies, but also the height of such bypass grafts may vary.
Thus, in a possible embodiment a height of the skin supports 2, 3, at least along
the cavity 4, is between 1 mm and 10 mm, preferably between 1 mm and 5 mm.
By having the probe supported exactly over e.g. a bypass graft, no pressure is
applied directly on the graft, which otherwise may be harmful to the graft and it
may also result in invalid data collection. Furthermore, e.g. ultrasonic acoustic

contact between the probe and the target area is optimized.

Protrusions
To be able to hold the probe in the device during imaging, means for holding is
preferably present in the device.

Thus, in a possible further embodiment, the aperture comprises one or more
protrusions or notches for holding the probe in the aperture. Different means for
holding a probe in the device is available. In one embodiment of the invention,
the protrusions are one or more beads extending into and along the aperture in
one or more planes. In another embodiment, the invention relates to a device,
wherein the protrusions 1 are one or more beads 1 or the notches are one or
more grooves extending along side walls of the device, said side walls forming the
aperture 5 of the device. Different probes, possible for different imaging
equipment, may have different sizes, which may result in pressure on a graft
and/or poor acoustic contact between the probe and the target area. Thus, the
precise shape of the aperture of the device can be shaped to fit different types of
probes. The person skilled in the art would know how to adjust other parameters
such as the size of the aperture.
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Longitudinal axis imaging

It may be advantageously that the device is adapted to allow different types of
images. Thus in an embodiment the cavity is positioned longitudinally to an
intended displacement of the probe when imaging the organ, said cavity having
an aperture for the probe at a front side location of the device. By having the
cavity longitudinally to the aperture for the probe, longitudinal sectional images in
different planes may be obtained. Thus, in an embodiment the invention relates to
a device, wherein the cavity 4 is oblong with a longitudinal axis of the cavity
positioned longitudinally to an intended direction of displacement of the probe

when imaging the organ.

Transversely axis imaging

In another embodiment, the cavity is positioned transversely to an intended
displacement of the probe when imaging the organ, said cavity having an aperture
for the probe at a sideway location of the device. In a further embodiment the
cavity 4 is oblong with a longitudinal axis of the cavity positioned transversely to
an intended direction of displacement of the probe when imaging the organ. By
having the aperture positioned sideway to the skin supports, transverse images in
different planes may be obtained. It may also be possible to provide a device
allowing for both longitudinal sectional imaging and transverse sectional imaging.

This may be done by having a larger cavity and or a larger opening.

Probe direction re. device orientation

In a possible embodiment of the device according to the invention the device is
capable of holding the probe in a first direction where an imaging plane of the
probe is substantially parallel with the oblong cavity. When imaging, it may be
advantageous that the imaging plane of the probe coinsides with the orientation
of the oblong cavity. Thus, when imgaing, the imaging plane of the probe will be
substantially parallel to the longitudinal orientation of the device, nondepent on
the orientation of the apertures in the cavity. Whether the orientation mentioned,
i.e., the imaging plane substantially parallel with the oblong cavity, is an
advantage depends on the organ being imaged and on the type of probe.

In a possible other embodiment of the device according to the invention the

device is capable of holding the probe in a second direction where an imaging
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plane of the probe is substantially transversal to the oblong cavity. When imaging,
it may be advantageousl that the imaging plane of the probe coinsides with the
orientation of the oblong cavity. Thus, when imgaing, the imaging plane of the
probe will possibly be perpendicular to the longitudinal orientation of the device,
nondepent on the orientation of the apertures in the cavity. Whether the
orientation mentioned, i.e., the imaging plane transversal to the oblong cavity, is
an advantage depends on the organ being imaged and on the type of probe.

In a possible third embodiment, the one and same device is capable of holding the
probe, by choise of an operator, either in a first direction where an imaging plane
of the probe is substantially parallel with the oblong cavity or in a second direction
where an imaging plane of the probe is transversal to the oblong cavity. An
embodiment incorporating the possibility, in the one and same device, of holding
the probe both so that the imaging plane is substantially parallel with and so that
the imaging plane is transversal to, preferably perpendicular to, the oblong cavity,
gives an operator different opportunities of imaging the organ or part of the
organ.

Transparency

It may be difficult for the surgeon using the device of the invention to position the
device on an exact position on a heart, because the device may visually conceal
the target area. Thus, in a possible embodiment at least part of the device is
transparent to the human eye, preferably all of the device being transparent to
the human eye, for enabling locating the device towards the organ.

By having the device made at least partly transparent to the human eye, the
surgeon or other medical personnel using the device may more easily correctly
position the device on the tissue of the organ. It is to be understood that the
device may made fully transparent or at least made 30% transparent material
such as 40%, or 50%, 60%, 70%, 80%, 90%, or such as 100% transparent.

Inlet for gel

It may be an advantage to be able to apply more gel during an image session
since the gel may be displaced during imaging. Thus, in an embodiment according
to the invention, said device intended for an ultrasonic probe and said device
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comprising an inlet to the cavity for adding a gel, said inlet being in fluid
communication with a reservoir for the gel, said reservoir for the gel being
remotely placed in relation to the cavity. Such a connection may allow for adding
more gel under the device, without having to remove the device from the tissue.
In this way faster and more reliable results may be obtained. It is of course to be
understood that the inlet of the device may be coupled to the gel reservoir
through a tube. In an embodiment the outlet is positioned in the cavity between
said tissue supports. In another embodiment the outlet is positioned at the
bottom side of at least one of the skin supports. Thus, in an additional
embodiment the device comprises more than one outlet such as 2, 3, 4 or more
outlets. By having more than one outlet positioned either at the sides of the cavity
4 or the bottom side of the skin supports, a more homogenous distribution of the
gel may be obtained.

Handle

During imaging under e.g. open heart surgery, it may be necessary to obtain
images from locations which are difficult to get accession to. In addition little
space may be available during surgery requiring compact equipment. Thus, in a
further embodiment, the invention relates to a device according to any of the
preceding claims, said device comprising a handle, wherein said handle is
arranged for operating said device when connected to a probe, and where said
handle is provided with at least one of the following conduits from a location
remote from the device: at least one conduit for passing electronic signal wires
from the remote location to the probe, at least one conduit for passing gel from
the remote location to the cavity, at least one conduit for passing optical signal
wires from a remote location to an optical element connected to the device
together with the probe. By having a handle positioned on the device, easier
accession to difficult location may be obtained. In addition by letting the handle
comprise one or more conduits, such as for passing gel to the device more space
is freed to allow the surgeon to work.

The handle may be fixed to the device by different mechanisms. Thus, in an
embodiment the connections means are a second aperture positioned at the outer
side of the device 10. Besides being able to connect to the device it may also be
an advantage if the handle could be released after use. Thus, in a further aspect
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the invention relates to a handle 8 for operating a device 10 said handle
comprising means for releasable attaching the handle to the device (10), said
means comprising a clip to be fixed to the probe, said clip having at least two
gripping arms, said at least two gripping arms intended for cooperating with
corresponding grooves of the probe. As mentioned previously it may be an
advantage if the handle also comprised further features. Thus, in an additional
embodiment said handle being provided with at least one of the following conduits
from location remote from the device: at least one conduit for passing electronic
signal wires from the remote location to the probe, at least one conduit for
passing gel from the remote location to the cavity, at least one conduit for passing
optical signal wires from a remote location to an optical element connected to the
device together with the probe. Again this may allow for more visual contact to
the organ to be examined and thereby provide a saver procedure.

System
The device and the handle according to the invention may form part of a
operating system together with a probe. Thus, in an additional aspect the
invention relates to a system for examining an organ, said system comprising
- a probe,
- a device according to the invention, and
- a handle according to the invention.

This system allows for more precise measurements and save use during surgery.

In a more specific embodiment the invention relates to a system, wherein the
probe 9 is an ultrasound imaging unit, wherein the cavity of the device is provided
with at least two openings for accommodating a graft of a cardiologic by-pass,
and where the handle is provided with a clip to be releasable fixed to the probe.
Ultrasound images are operator dependent, but intraoperative echocardiography
of coronary anastomoses using the device or system according to the invention
has the potential to be reproducible and is relatively easy to use in all coronary

territories.
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Use of device
In an additional aspect the invention relates to use of a device 10 according to the
invention for holding a probe 9 selected from the group consisting of: ultrasound

imaging equipment, blood flow measuring equipment and a thermometer.

During use of the device different organs may be examined. Thus, in yet an
aspect, the invention relates to use of according to the invention, for providing
imaging of a human or animal organ selected from the group of: the heart,
coronary veins and/or arteries or other organs exhibiting pulsation during

imaging.

Brief description of the figures

The invention will be described in further detail referring to the figures, where

Fig. 1-3 show schematically an embodiment of the invention, wherein a device for
holding a probe for longitudinal sectional imaging is shown.

Fig. 4-5 show schematically an embodiment of the invention, wherein a device for
holding a probe for cross-sectional imaging is shown.

Fig. 6 shows schematically the two embodiments of Fig. 1-3 and Fig. 4-5,
respectively, of the invention.

Fig. 7-9 show an embodiment of the system according to the invention comprising
the device 10, the probe 9 and the handle 8.

Fig. 10 shows the ultrasound transducer mounted on an embodiment of the
device according to the invention, on a LIMA-LAD anastomosis (top), AP-plane
(bottom) with an image provided by the probe shown in the lower picture.

Fig. 11 shows the ultrasound transducer mounted on an embodiment of the
device according to the invention, on a LIMA-LAD anastomosis (top), LRplane
(bottom) with an image provided by the probe shown in the lower picture. The LR-
plane, shown here, is through the middle of the anastomosis.
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Detailed description of the invention

Fig. 1-3 show an embodiment of a device comprises two skin supports 2, 3 which
are intended for being positioned against a tissue, e.g. of a beating, and thus
pulsating, heart. The skin supports 2, 3 stabilize the area of which imaging is
required. The skin supports 2, 3 also stabilize abutment of a probe (see fig. 10
and fig. 11) at the area of which imaging is required. The shape and size of the
skin supports 2, 3 may vary, depending on the tissue, the organ and/or the size of
the tissue area on which the device is to be positioned.

Between the skin supports 2, 3 a cavity 4 is provided. The cavity 4 accommodates
e.g. a bypass graft, heart muscles, anastomoses and coronary vessels. In the
detailed description of the invention reference is made to the heart as the organ
and to different parts of the heart for the cavity 4 to accommodate. However, this
should not be construed as limiting the invention to imaging of the heart. Other
organs and parts of other organs may also be accommodated by the cavity 4.

Since bypass grafts may vary in size, the distance between the skin supports 2, 3
may vary. Also the height of bypass grafts may vary. Thus, to obtain a good
imaging contact between a graft and the probe, the height at which the probe
(see fig. 10 and fig. 11) is supported along the inner sides of the skin supports 2,3
may vary. Furthermore, the shape of the device also has the advantage that any
gel used together with a probe is kept between the skin supports 2,3 at the site of
imaging. In addition, the cavity 4 is also necessary for allowing the probe to
obtain imaging since direct contact between the tissue and the probe is to be
avoided. It is to be understood that the cavity 4 does not need to extend along a
straight line but may also have different shapes, such as extending along a curved
ling, to accommodate e.g. a graft with a different shape.

The cavity 4 is defined by the two skin supports and the two openings 6,7. The
openings 6,7 may accommodate better positioning of. e.g, grafts which due to
their structure need the openings 6 and 7 for optimal positioning of the probe
holder and thus better imaging. Thus, in a possible embodiment, the sides of the
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aperture 4 are defined by the two skin supports 2,3 and the two openings 6 and
7. The two skin supports may be positioned parallel to each other.

The device also comprises an aperture 5 for receiving the probe used together
with the device. The size and shape of the aperture may vary depending on the
exact shape and size of the probe to be used together with the device. To make
sure that the probe is properly secured in the device, the device may comprise
fixing elements 1 for securing the probe to the device. Examples of fixing
elements 1 are one or more protrusions or notches inside the aperture, and into
which protrusions or notches the probe can displaced, thereby holding the probe
in the device. The shape and size of such protrusions or notches may vary. In the
embodiment shown, protrusions in the shape of beads are provided.

The positioning of the cavity 4 in the device may vary depending on which type of
probe and which type of imaging is intended.

For obtaining longitudinal sectional images, the cavity 4 may be positioned
longitudinally to the aperture 5 (figures 1-3) for receiving the probe.

For obtaining transversal images, the cavity 4 may be positioned transversely to
the aperture 5 for receiving the probe (see figures 4-5).

The device is to be carefully positioned on possibly very sensitive tissue, and
therefore correct positioning of the device and thus of the probe itself is essential.
Therefore, it may be advantageous if at least part of the device is transparent.
The device may also be made entirely of transparent material. Different types of
transparent materials may e.g. be used for the device, e.g. polycarbonate.

Fig. 7-9 show an embodiment of the system according to the invention. The
handle 8 may be attached directly to the device 10, but it may also be attached to
the probe 9. The advantage of providing a handle 8 may be that it allows for
operating the device when access to the area to be imaged is difficult to reach.
This may often be the case during open heart surgery. The advantage of providing
a handle 8 may additionally or alternatively be that gripping the probe 9 is made
easier if perhaps the shape of the probe itself is difficult to hold. Preferably, wiring
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or tubing 11 to the probe 9 or to the device 10 may be positioned inside or along
the handle 8. Wiring may be electric wiring to the probe, or it may also be other
measuring equipment to be directed to the point to be imaged. By providing
wiring along the handle 8, any wires will be bundled during imaging. Tubing may
be a tube for providing gel to the cavity 4 of the device. The gel is provided during
ultrasound imaging for proving better transmission of ultrasound waves than
through air. By providing a tube 11 along the handle 8, the gel may be applied

from a remote location.

In the embodiment shown, the handle 8 is provided with attachment means in the
shape of a clip 12 for releasable attaching the handle 8 to the device 10. The clip
12 is attached to the handle 8 via a swivel-connection 13. The clip 12 is fixed to
the probe 9 by means of two gripping members 14. Thereby, a releasably and
adjustable connection between the handle 8 and the probe 9 is provided. The
gripping members 14 of the clip 12 are inserted into a corresponding groove 15
(see fig. 9) of the probe 9, said grove extending along the circumference of the
probe 9. The groove is part of the probe 9, provided independently of the use of
the probe 9 together with the device 10 according to the present invention.

Other means for attaching the probe to the handle 8 may be provided.
Alternatively to gripping members and a groove, notches of the probe and
corresponding recesses of the device, or vice versa, may be provided.

In the embodiment shown, the groove 15 of the probe 9 is also used for attaching
the device 10 to the probe. Thus, the device 10 has an upper aperture (not visible
in Fig. 7-9) corresponding to the shape of the groove of the probe 9.

Figure 10 and 11 show the device during use. In these specific pictures (top) it is
shown how a graft is positioned in the cavity 4 through the opening 6 or 7
according to the invention. Good contact and stabilization (without applying
excessive pressure on the graft) is obtained. The bottom pictures in figure 10 and
11 show which image data may be obtained using the device according to the

invention.



10

15

20

WO 2010/121626 PCT/DK2010/050091

16

Fig. 10, top picture, the ultrasound transducer is mounted on a device and placed
on a LimaIMA-LAD anastomosis, for visualization of the AP-plane (bottom picture).
Fig 11, top picture, the ultrasound transducer is mounted on the device on a
LimaIMA-LAD anastomosis, for visualization of the LR-plane (bottom picture). The
LR-plane, shown in Fig. 11, is through the middle of the anastomosis. The device
is capable of stabilizing the involved part of the myocardium on beating, and thus
pulsating, heart, capable of keeping gel at place and capable of positioning the
ultrasound transducer correct for imaging in the anterior-posterior (AP) and left-
right (LR) planes without deforming the anastomosis studied.

In Fig. 10 and Fig. 11, the device is used for visualization of the AP- and LR-
planes. In Fig. 10, the device is used for visualization of the AP-plane together
with a 13 MHz, i13L GE ultrasound transducer (contact area of 27.3 mm by 9.6
mm) especially designed for epicardial imaging. The device with the probe is
positioned in a pig model with a LIMA-LAD anastomosis. The transducer is
operated by a GE, Vivid 4, echo-machine. In Fig 11, the transducer is mounted on
the device for visualization of the LR plane. For untrained personnel, it takes
approximately 10 seconds to visualize the anastomosis in the AP-plane and
approximately 15 seconds to obtain the images of the LRplane.

It should be noted that embodiments and features described in the context of one
of the aspects of the present invention also apply to the other aspects of the
invention. All patent and non-patent references cited in the present application,

are hereby incorporated by reference in their entirety.
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Claims

1. A device (10) for examining an organ, said device comprising

- a part of the device comprising an aperture (5) for receiving a probe (9),

- at least two skin supports (2,3) for supporting the device, and for supporting
the probe (9) when the probe (9) is positioned in the device (10), against a tissue
of a human or animal bodily organ, and

- a cavity (4) between the skin supports (2,3), wherein the part of the device
comprising an aperture (5) for receiving a probe (9) is positioned above the skin
supports (2,3) relative to the tissue of the human or animal body organ when the
device (10) is being used together with the probe (9), and wherein

- the cavity (4) is spatially defined by the two skin supports (2,3) and at least one
opening (6,7), said at least one opening (6,7) being provided between the at least
two skin supports (2,3), and said at least one opening (6,/9 intended for
accommodating part of the organ to be examined.

2. The device (10) according to claim 1, said device comprising at least two
openings (6, 7), said at least two openings (6,7) being provided opposite each
other with the one opening (6,7) provided between the at least two skin supports
(2,3) at a proximal end of the supports, and with the other opening (6,7) also
provided between the at least two skin supports (2,3) at a distal end, opposite to
the proximal end, of the skin supports (2,3).

3. The device (10) according to claim 1, said (10) device comprising at least two
openings (6,7), said at least two openings (6,7) being provided opposite each
other with the one opening (6,7) provided in one of the at least two skin supports
(2,3) and with the other opening (6,7) provided at another, opposite to the one,
of the at least two skin supports (2,3).

4. The device according to any of the preceding claims, wherein two skin supports
(2,3) are positioned parallel to each other with a mutual distance of between 3
mm to 50 mm, and where the cavity (4) is provided between the skin supports
(2,3).
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5. A device according to any of claims 1-4, wherein a height of the skin supports
(2, 3), at least along the cavity (4), is between 1 mm and 10 mm, preferably
between 1 mm and 5 mm, said height being measured from an edge of the skin
supports (2,3) to a surface of the probe (9), said edge of the skin supports
intended for being supported at the organ when the device is being used together
with the probe (9), and said surface of the probe intended for facing the organ
when the device is being used together with the probe (9).

6. A device according to any of the preceding claims, wherein the device
comprises one or more protrusions or notches for holding the probe in the device.

7. The device according to claim 6, wherein the protrusions (1) are one or more
beads (1), or where the notches are one or more grooves, extending along side
walls of the device, said side walls forming an aperture (5) of the device.

8. The device according to any of the preceding claims, wherein the cavity (4) is
oblong with a longitudinal axis of the cavity positioned longitudinally to an
intended direction of displacement of the probe when imaging the organ.

9. The device according to any of the preceding claims, wherein the cavity (4) is
oblong with a longitudinal axis of the cavity positioned transversely to an intended
direction of displacement of the probe when imaging the organ.

10. The device according to claim 8 or claim 9, where the device is capable of
holding the probe (9) in a first direction where an imaging plane of the probe is
substantially parallel with the oblong cavity (4).

11. The device according to claim 8 or claim 9, where the device is capable of
holding the probe (9) in a second direction where an imaging plane of the probe is
transversal to the oblong cavity (4).

12. The device according to any of claims 8-11, where the one and same device is
capable of holding the probe (9), by choise of an operator, either in a first
direction where an imaging plane of the probe (9) is parallel with the oblong
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cavity (4) or in a second direction where an imaging plane of the probe (9) is
transversal to the oblong cavity (4).

13. The device according to any of the preceding claims, wherein at least part of
the device is transparent to the human eye, preferably all of the device being
transparent to the human eye, for enabling locating the device towards the organ.

14. The device according to any of the preceding claims, said device intended for
an ultrasonic probe and said device comprising an inlet to the cavity (4) for
adding a gel, said inlet being in fluid communication with a reservoir for the gel,
said reservoir for the gel being remotely placed in relation to the cavity.

15. The device according to any of the preceding claims, said device comprising a
handle (8), wherein said handle is arranged for operating said device when
connected to a probe, and where said handle is provided with at least one of the
following conduits from a location remote from the device: at least one conduit for
passing electronic signal wires from the remote location to the probe, at least one
conduit for passing gel from the remote location to the cavity, at least one conduit
for passing optical signal wires from a remote location to an optical element
connected to the device together with the probe.

16. A handle (8) for operating a device (10) according to any of claims 1-13, said
handle comprising attachment means for releasable attaching the handle to the
device (10), said attachment means comprising a clip to be fixed to the probe,
said clip having at least two gripping members, said at least two gripping
members intended for cooperating with corresponding grooves of the probe.

17. The handle according to claim 16, said handle being provided with at least one
of the following conduits from location remote from the device: at least one
conduit for passing electronic signal wires from the remote location to the probe,
at least one conduit for passing gel from the remote location to the cavity, at least
one conduit for passing optical signal wires from a remote location to an optical
element connected to the device together with the probe.
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18. A system for examining an organ, said system comprising
- a probe (9),
- a device (10) according to any of claims 1-15, and
- a handle (8) according to any of claims 16-17.

19. The system according to claim 18, wherein the probe (9) is an ultrasound
imaging unit, wherein the cavity of the device is provided with at least two
openings for accommodating a graft of a cardiologic by-pass, and where the
handle is provided with a clip to be releasable fixed to the probe.

20. Use of a device (10) according to any of claims 1-15 for holding a probe (9)
selected from the group consisting of: ultrasound imaging equipment, blood flow

measuring equipment and a thermometer.

21. Use of a device according to any of claims 1-15 for providing imaging of a
human or animal organ selected from the group of: the heart, coronary veins
and/or arteries or other organs exhibiting pulsation or other types of displacement

during normal operation of the organ in a human or animal body.
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