EP 2 421 440 B1

(1 9) Europdisches

Patentamt
European
Patent Office
Office européen

des brevets

(11) EP 2 421 440 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
22.11.2017 Bulletin 2017/47

(21) Application number: 10717515.0

(22) Date of filing: 22.04.2010

(51) IntCl.:
A61B 8/00 (2006.01) A61B 5/01 (2006.01)
A61B 8/08 (2006.01) A61B 8/12 (2006.01)

AB1B 8/06 (200607

(86) International application number:
PCT/DK2010/050091

(87) International publication number:
WO 2010/121626 (28.10.2010 Gazette 2010/43)

(54) DEVICE FOR HOLDING AN IMAGING PROBE AND USE OF SUCH DEVICE
VORRICHTUNG ZUM HALTEN EINER BILDGEBUNGSSONDE UND VERWENDUNG DIESER

VORRICHTUNG

DISPOSITIF DE MAINTIEN D’UNE SONDE D’'IMAGERIE ET SON UTILISATION

(84) Designated Contracting States:
ATBEBG CHCY CZDE DK EE ES FIFR GB GR
HRHUIEISITLILT LU LV MC MK MT NL NO PL
PT RO SE SI SK SM TR

(30) Priority: 22.04.2009 US 171557 P
24.04.2009 DK 200900527

(43) Date of publication of application:
29.02.2012 Bulletin 2012/09

(73) Proprietor: Region Nordjylland, Aalborg Sygehus

9000 Aalborg (DK)

(72) Inventors:
* STAALSEN, Niels-Henrik
9240 Nibe (DK)
¢ ANDREASEN, Jan Jesper
9000 Aalborg (DK)

(74) Representative: Plougmann Vingtoft a/s
Rued Langgaards Vej 8
2300 Copenhagen S (DK)

(56) References cited:
US-A1- 2004 064 051 US-A1- 2004 087 851
US-A1- 2008 208 060 US-B1- 6 261 231

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 421 440 B1 2

Description
Technical field of the invention

[0001] The invention relates to the field of e.g. ultra-
sound imaging. In particular the invention relates to a
device for supporting an ultrasound probe or a probe with
other contrastimaging technology, preferably during cor-
onary imaging. The invention also relates to uses of such,
e.g., ultrasound imaging technology.

Background of the invention

[0002] Ultrasound imaging and/or other contrast imag-
ing is commonly performed by a clinician using a hand
held probe whichis positioned adjacent to a patient. How-
ever, the effective use of a hand held probe is limited by
frame-to-frame variability in the images produced, occu-
pational 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.

[0003] Frame-to-frame variability in the images arises
from movement of the probe between successive imag-
es. To minimize distortions resulting from frame-to-frame
variability, the probe must be maintained in a steady ori-
entation relative to the patient. For example, when imag-
ing a patient’s heart, 5 to 10 cardiac cycles are typically
needed for contrast myocardial perfusion to occur before
the nextultrasound 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 be-
tween 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.

[0004] 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 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.

[0005] US 2003/0195420 A1 discloses a probe holder
for reducing medical probe contamination. The probe
holder comprises a holder for an ultrasonic probe adapt-
ed 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 hold-
er to said ultrasonic probe and an interrogation window
in acoustic alignment with at least a section of said inter-
rogation surface, and a sono-lucent film covering said
interrogation window.
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[0006] US 2004087851 discloses an apparatus for ori-
enting and maintaining the orientation of soft tissue, com-
prising: a frame defining an opening, the frame config-
ured to orient and immobilize an area of soft tissue po-
sitioned on one side of the opening; an attachment mech-
anism to secure the frame to an attachment region de-
fined by the area of soft tissue or by a skin surface over-
lying the area of soft tissue, to facilitate orienting and
immobilizing the area of soft tissue; and an imaging de-
vice to image the area of soft tissue.

[0007] US 2008208060, which represents the closest
prior art, discloses an acoustic coupler for use with an
ultrasound probe by a surgeon as a diagnostic tool. The
invention provides an acoustic, coupler for use with an
ultrasound probe for imaging an anatomical structure,
comprising a member that is capable of being sterilized,
is acoustically neutral, and is in vivo biocompatible, and
comprises: (a) a first surface adapted to receive and fix
the position of an ultrasound probe head relative to the
member, to ensure the correct orientation of the probe
head in relation to the anatomical structure during imag-
ing: and (b) a second surface opposed to the first surface,
the second surface being shaped to substantially con-
form to the contour of the anatomical structure. An im-
proved 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 ad-
vantageous.

Summary of the invention

[0008] 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 in-
dicators of the anatomy of anastomoses. Up to 9% of the
anastomoses may have a stenosis of 50% not detected
by flow measuring techniques.

[0009] A better way to evaluate the anatomy of an
anastomosis is 3-dimensional imaging. High-frequency
epicardial echocardiography has the spatial and tempo-
ral resolution to produce a clear image of the anastomo-
ses, 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-fre-
quency echocardiography has a high sensitivity (0.98)
and specificity (1.0) for detection of anastomotic con-
struction errors.

[0010] Problems concerning intra-operative epicardi-
ac echo-examinations and flow-visualizations of coro-
nary arteries and coronary anastomoses are:

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

c) 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 measure-
ments.

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

[0011] The invention is defined by the independent
claims 1 and 16. 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 aux-
iliary equipment used together with the probe atalocation
for measurements by the probe.

[0012] Thus, one aspect of the invention relates to a
device for holding a probe comprising a fixation part com-
prising 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 fixa-
tion part is positioned above the skin supports, and
wherein a cavity between the skin supports is provided
for allowing the probe to perform measurements of the
organ.

[0013] 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 ultra-
sonography probes (echoprobes), which e.g. can be
used for imaging and flow-visualization of coronary ar-
teries, bypass grafts and anastomoses on beating and
relaxed hearts e.g. during coronary bypass operations.
[0014] 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.

[0015] The term "cavity" in the present context refers
to a cavity in the device intended for receiving part of the
"organ" to be examined. Said organ is a graft positioned
on a heart after a by-pass operation.

[0016] Ultrasoundimages are operator dependent, but
intraoperative echocardiography of coronary anastomo-
ses 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 ultra-
sound transducer therby obtaining optimal acoustical
contact and without deforming the anastomosis on, e.g.,
a beating, and thus pulsating, heart.

[0017] In another aspect the invention relates to a de-
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vice for examining an organ, said device comprising

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

- atleast two skin supports 2, 3 for supporting the de-
vice, 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 partis 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 sup-
ports 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 atleast one opening intended for accommodat-
ing part of the organ to be examined.

[0018] 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 beat-
ing heart, 2) keep the gel at place and 3) position a probe
(e.g. an ultrasound transducer) correct for imaging in the
anterior-posterior (AP) and left-right (LR) planes without
deforming the anastomosis studied. These are all prob-
lems which previously were obstacles for receiving reli-
able images from e.g. grafts.

[0019] 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-out-
put 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 mus-
cles, bypass grafts, anastomoses, and coronary ves-
sels), 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

[0020] As described above, in certain instances only
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one opening intended for accommodating part of the or-
gan to be examined is necessary. This is the case where
the part of the organ is not a continuous 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 em-
bodiment 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 sup-
ports, 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 supports. This embodiment
may find its use when part of a graft on a beating heart
is to be examined.

[0021] The cavity 4 is defined by the two skin supports
and the two openings 6, 7. The openings 6, 7 may ac-
commodate better positioning of e.g. grafts which due to
their structure need the openings 6 and 7 for optimal po-
sitioning 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 open-
ings 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.
[0022] 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 an-
other, opposite to the one, of the at least two skin sup-
ports.

Distance between skin supports

[0023] It may also be difficult to monitor a specific by-
pass graft, because the width of such grafts may vary.
Thus, according to a possible embodiment, the skin sup-
ports 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.
[0024] 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. An-
other advantage may be that any gel used together with
a probe is kept at the site of imaging.

[0025] 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 po-
sitioned parallel to each other. Thus, the design of the
skin supports and the cavity between them may vary to
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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

[0026] It may also be difficult to monitor a specific by-
pass 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. ultra-
sonic acoustic contact between the probe and the target
area is optimized.

Protrusions

[0027] To be able to hold the probe in the device during
imaging, means for holding is preferably present in the
device.

[0028] Thus, in a possible further embodiment, the ap-
erture 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 embod-
iment 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 re-
lates 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 dif-
ferent 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.

Longitudinal axis imaging

[0029] 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 direc-
tion of displacement of the probe when imaging the or-
gan.
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Transversely axis imaging

[0030] 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 longitu-
dinal axis of the cavity positioned transversely to an in-
tended direction of displacement of the probe when im-
aging the organ. By having the aperture positioned side-
way to the skin supports, transverse images in different
planes may be obtained. It may also be possible to pro-
vide a device allowing for both longitudinal sectional im-
aging and transverse sectional imaging. This may be
done by having a larger cavity and or a larger opening.

Probe direction re. device orientation

[0031] Ina possible embodiment of the device accord-
ing 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.

[0032] 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 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.

[0033] In a possible third embodiment, the one and
same device is capable of holding the probe, by choise
of an operator, eitherin afirst 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 em-
bodiment incorporating the possibility, in the one and
same device, of holding the probe both so that the imag-
ing plane is substantially parallel with and so that the
imaging plane is transversal to, preferably perpendicular
to, the oblong cavity, gives an operator different oppor-
tunities of imaging the organ or part of the organ.
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Transparency

[0034] It may be difficult for the surgeon using the de-
vice of the invention to position the device on an exact
position on a heart, because the device may visually con-
ceal 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 hu-
man eye, for enabling locating the device towards the
organ.

[0035] By having the device made at least partly trans-
parent 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. Itis 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% trans-
parent.

Inlet for gel

[0036] Itmaybe anadvantage tobe able to apply more
gel during an image session since the gel may be dis-
placed during imaging. Thus, in an embodiment accord-
ing to the invention, said device intended for an ultrasonic
probe and said device 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 connec-
tion may allow for adding more gel under the device, with-
out 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

[0037] 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 con-
nected 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



9 EP 2 421 440 B1 10

probe, at least one conduit for passing gel from the re-
mote location to the cavity, at least one conduit for pass-
ing optical signal wires from a remote location to an op-
tical element connected to the device together with the
probe. By having a handle positioned on the device, eas-
ier accession to difficult location may be obtained. In ad-
dition by letting the handle comprise one or more con-
duits, such as for passing gel to the device more space
is freed to allow the surgeon to work.

[0038] The handle may be fixed to the device by dif-
ferent mechanisms. Thus, in an embodiment the connec-
tions means are a second aperture positioned at the outer
side of the device 10. Besides being able to connect to
the deviceitmay also be an advantage if the handle could
be released after use. Thus, in a further aspect the in-
vention relates to a handle 8 for operating a device 10
said handle comprising means for releasably 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 ad-
ditional 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 elec-
tronic signal wires from the remote location to the probe,
at least one conduit for passing gel from the remote lo-
cation to the cavity, at least one conduit for passing op-
tical signal wires from a remote location to an optical el-
ement 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

[0039] The device and the handle according to the in-
vention 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

- aprobe,
- adevice according to the invention, and
- ahandle according to the invention.

[0040] This system allows for more precise measure-
ments and safe use during surgery.

[0041] Ina more specific embodiment the invention re-
lates 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 po-
tential to be reproducible and is relatively easy to use in
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all coronary territories.
Use of device

[0042] 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: ultra-
sound imaging equipment, blood flow measuring equip-
ment and a thermometer.

[0043] During use of the device different organs may
be examined. Thus, in yetan 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

[0044] 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 accord-
ing 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), LR-
plane (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.

Detailed description of the invention

[0045] Fig. 1-3 show an embodiment of a device com-
prises 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
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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.

[0046] Between the skin supports 2, 3 a cavity 4 is pro-
vided. 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 im-
aging of the heart. Other organs and parts of other organs
may also be accommodated by the cavity 4.

[0047] Since bypass grafts may vary in size, the dis-
tance 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 ad-
vantage 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 under-
stood 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 line, to accommodate e.g. a
graft with a different shape.

[0048] The cavity 4 is defined by the two skin supports
and the two openings 6,7. The openings 6,7 may accom-
modate better positioning of. e.g, grafts which due to their
structure need the openings 6 and 7 for optimal position-
ing of the probe holder and thus better imaging. Thus, in
a possible 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.

[0049] 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. Exam-
ples 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 protru-
sions or notches may vary. In the embodiment shown,
protrusions in the shape of beads are provided.

[0050] The positioning of the cavity 4 in the device may
vary depending on which type of probe and which type
of imaging is intended.

[0051] For obtaining longitudinal sectional images, the
cavity 4 may be positioned longitudinally to the aperture
5 (figures 1-3) for receiving the probe.

[0052] For obtaining transversal images, the cavity 4
may be positioned transversely to the aperture 5 for re-
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ceiving the probe (see figures 4-5).

[0053] The device is to be carefully positioned on pos-
sibly very sensitive tissue, and therefore correct position-
ing 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 en-
tirely of transparent material. Different types of transpar-
ent materials may e.g. be used for the device, e.g. poly-
carbonate.

[0054] Fig. 7-9 show an embodiment of the system ac-
cording 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 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.

[0055] Inthe embodiment shown, the handle 8 is pro-
vided 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-con-
nection 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 circum-
ference of the probe 9. The groove is part of the probe
9, provided independently of the use of the probe 9 to-
gether with the device 10 according to the present inven-
tion.

[0056] Other means for attaching the probe to the han-
dle 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.
[0057] Inthe 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.

[0058] 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 ac-
cording to the invention. Good contact and stabilization
(without applying excessive pressure on the graft) is ob-
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tained. The bottom pictures in figure 10 and 11 show
which image data may be obtained using the device ac-
cording to the invention.

[0059] Fig. 10, top picture, the ultrasound transducer
is mounted on a device and placed on a LimalMA-LAD
anastomosis, for visualization of the AP-plane (bottom
picture). Fig 11, top picture, the ultrasound transducer is
mounted on the device on a LimalMA-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 in-
volved part of the myocardium on beating, and thus pul-
sating, heart, capable of keeping gel at place and capable
of positioning the ultrasound transducer correct for im-
aging in the anterior-posterior (AP) and left-right (LR)
planes without deforming the anastomosis studied.
[0060] 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 ep-
icardial imaging. The device with the probe is positioned
in a pig model with a LIMA-LAD anastomosis. The trans-
ducer is operated by a GE, Vivid 4, echo-machine. In Fig
11, the transducer is mounted on the device for visuali-
zation 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.

[0061] It should be noted that embodiments and fea-
tures described in the context of one of the aspects of
the present invention also apply to the other aspects of
the invention.

[0062] Embodiments of the invention comprise

- A handle 8 for operating the device 10, said handle
comprising attachment means for releasable attach-
ing the handle to the device, 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.

- Thehandle as described above where the handle is
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 con-
nected to the device together with the probe.

- Asystem for examining an organ, said system com-
prising

- aprobe,
- the device 10, and
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- the handle 8.

- The system as described above, wherein the probe
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 releas-
able fixed to the probe.

[0063] A further aspect of the invention relates to use
of the device 10 according to claim 16.

Claims

1. A device (10) for examining an organ, wherein said
organ is a bypass graft positioned on a heart after a
bypass operation, said device comprising

- a fixation part comprising an aperture (5) pro-
vided with fixation elements (1) for receiving and
holding a probe (9) steady relative to the device,
- at least two skin supports (2,3) for supporting
the probe (9) when the probe (9) is positioned
in the device (10), and for supporting the device,
against a tissue of the heart so that the skin sup-
ports stabilize the area of which examination is
required, and

- a cavity (4) between the skin supports (2,3),
wherein a part of the device comprising the ap-
erture (5) for receiving the probe (9) is positioned
above the skin supports (2,3) relative to the tis-
sue of the heart when the device (10) is being
used together with the probe (9),

- at least one opening (6,7) being provided be-
tween the at least two skin supports (2,3), and
said at least one opening (6,7) intended for ac-
commodating part of the bypass graft to be ex-
amined, where

- the cavity (4) is spatially defined by the two skin
supports (2,3) and the atleast one opening (6,7),

wherein a size between the skin supports (2,3) is
arranged to fitthe bypass graft between the skin sup-
ports,

and wherein the device enables having the probe
supported exactly over the bypass graft where no
pressure is applied directly on the bypass graft.

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).
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The device (10) according toclaim 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 atleast two skin supports (2,3) and with the other
opening (6,7) provided in another, opposite to the
one, of the at least two skin supports (2,3).

A device according to any of claims 1-3, wherein a
height of the skin supports (2, 3), at least along the
cavity (4), is between 1 mm and 10 mm, said height
being measured from an edge of the skin supports
(2,3) to a surface of the probe (9) when the device
is being used together with the probe (9), said edge
of the skin supports intended for being supported at
the heart when the device is being used together
with the probe (9), and said surface of the probe in-
tended for facing the organ when the device is being
used together with the probe (9).

A device according to any of claims 1-3, wherein a
height of the skin supports (2, 3), at least along the
cavity (4), is 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) when the device
is being used together with the probe (9), said edge
of the skin supports intended for being supported at
the heart when the device is being used together
with the probe (9), and said surface of the probe in-
tended for facing the organ when the device is being
used together with the probe (9).

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

The device according to claim 6, wherein the protru-
sions (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 the
aperture (5) of the device.

The device according to any of the preceding claims,
wherein the two skin supports (2,3) are positioned
parallel to each other with a mutual distance of 3 mm
to 40 mm.

The device according to any of the preceding claims,
wherein the two skin supports (2,3) are positioned
parallel to each other with a mutual distance of 8 mm
to 30 mm.

The device according to any of claims 1-8, wherein
two skin supports (2,3) are positioned parallel to
each other with a mutual distance of 5 mmto 15 mm.

The device according to any of claims 1-7, wherein
the two skin supports (2,3) are positioned parallel to
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13.

14.

15.

16.

each other with a mutual distance of 3 mm or 5 mm
or 8 mm.

. 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.

The device according to one or more of claims 6, 7
and/or 12, wherein the two skin supports (2,3) are
positioned parallel to each other with a mutual dis-
tance of 8 mm to 30 mm.

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.

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 the 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 con-
nected to the device together with the probe.

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

Patentanspriiche

1.

Vorrichtung (10) zum Untersuchen eines Organs,
wobei das Organ ein Bypass-Implantat ist, das nach
einer Bypass-Operation an einem Herz positioniert
ist, die Vorrichtung Folgendes umfassend:

- einen Befestigungsteil umfassend eine Aus-
sparung (5), die Uber Befestigungselemente (1)
zum Empfangen und Halten einer Sonde (9) sta-
tionar in Bezug auf die Vorrichtung verfigt,

- zumindest zwei Hautstiitzen (2,3) zum Stitzen
der Sonde (9), wenn die Sonde (9) in der Vor-
richtung (10) positioniert ist, und zum Stitzen
derVorrichtung an einem Gewebe des Herzens,
sodass die Hautstiitze den Bereich, fiir den eine
Untersuchung erforderlich ist, stabilisiert, und
- einen Hohlraum (4) zwischen den Hautstiitzen
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(2,3), wobei ein Teil der Vorrichtung umfassend
die Aussparung (5) zum Empfangen der Sonde
(9) Uber den Hautstiitzen (2,3) in Bezug auf das
Gewebe des Herzens positioniert ist, wenn die
Vorrichtung (10) zusammen mit der Sonde (9)
verwendet wird,

- zumindest eine Offnung (6,7), die zwischen
den zumindest zwei Hautstitzen (2,3) bereitge-
stellt ist, und wobei die zumindest eine C)ffnung
(6,7) zum Aufnehmen eines Teiles des zu un-
tersuchenden Bypass-Implantats bestimmt ist,
wobei

- der Hohlraum (4) rdumlich durch die zwei Haut-
stiitzen (2,3) und die zumindest eine Offnung
(6,7) definiert ist,

wobei eine Abmessung zwischen den Hautstiitzen
(2,3) so gestaltetist, dass das Bypass-Implantat zwi-
schen die Hautstlitzen passt,

und wobei die Vorrichtung es erméglicht, dass die
Sonde genau Uber dem Bypass-Implantat gestitzt
wird, wobei auf das Bypass-Implantat kein direkter
Druck ausgetbt wird.

Vorrichtung (10) nach Anspruch 1, die Vorrichtung
umfassend zumindest zwei Offnungen (6, 7), wobei
die zumindest zwei Offnungen (6,7) einander gegen-
Uber bereitgestellt werden, wobei die eine Offnung
(6,7) zwischen den zumindest zwei Hautstiitzen
(2,3) an einem proximalen Ende der Stltzen bereit-
gestellt ist und wobei die andere Offnung (6,7) auch
zwischen den zumindest zwei Hautstlitzen (2,3) an
einem distalen Ende, gegenuber dem proximalen
Ende, der Hautstiitzen (2,3) bereitgestellt ist.

Vorrichtung (10) nach Anspruch 1, die (10) Vorrich-
tung umfassend zumindest zwei Offnungen (6,7),
wobei die zumindest zwei Offnungen (6,7) einander
gegeniiber bereitgestellt werden, wobei die eine Off-
nung (6,7) in einer der zumindest zwei Hautstlitzen
(2,3) bereitgestellt ist und wobei die andere Offnung
(6,7) in einer anderen, gegenliber der einen, der zu-
mindest zwei Hautstutzen (2,3) bereitgestellt ist.

Vorrichtung nach einem der Anspriiche 1-3, wobei
eine H6he der Hautstiitzen (2,3), zumindest entlang
des Hohlraums (4), zwischen 1 mm und 10 mm liegt,
wobei die Hohe von einem Rand der Hautstiltzen
(2,3) zu einer Oberflache der Sonde (9) gemessen
wird, wenn die Vorrichtung zusammen mitder Sonde
(9) verwendet wird, wobei der Rand der Hautstlitzen
dazu bestimmt ist, am Herz gestiitzt zu werden,
wenn die Vorrichtung zusammen mit der Sonde (9)
verwendet wird, und die Oberflache der Sonde dazu
bestimmt ist, in Richtung des Organs zu zeigen,
wenn die Vorrichtung zusammen mit der Sonde (9)
verwendet wird.
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Vorrichtung nach einem der Anspriiche 1-3, wobei
eine Héhe der Hautstlitzen (2,3), zumindest entlang
des Hohlraums (4), zwischen 1 mm und 5 mm liegt,
wobei die H6he von einem Rand der Hautstiitzen
(2,3) zu einer Oberflache der Sonde (9) gemessen
wird, wenn die Vorrichtung zusammen mitder Sonde
(9) verwendet wird, wobei der Rand der Hautstltzen
dazu bestimmt ist, am Herz gestiitzt zu werden,
wenn die Vorrichtung zusammen mit der Sonde (9)
verwendet wird, und die Oberflache der Sonde dazu
bestimmt ist, in Richtung des Organs zu zeigen,
wenn die Vorrichtung zusammen mit der Sonde (9)
verwendet wird.

Vorrichtung nach einem der vorstehenden Anspri-
che, wobei die Vorrichtung eine oder mehrere Vor-
spriinge oder Einkerbungen zum Halten der Sonde
in der Vorrichtung umfasst.

Vorrichtung nach Anspruch 6, wobei die Vorspriinge
(1) ein oder mehrere Wiilste (1) sind, oder wobei die
Einkerbungen eine oder mehrere Rillen sind, die ent-
lang der Seitenwande der VVorrichtung verlaufen, wo-
bei die Seitenwande die Aussparung (5) der Vorrich-
tung bilden.

Vorrichtung nach einem der vorstehenden Anspri-
che, wobei die zwei Hautstltzen (2,3) parallel zuein-
ander mit einem gegenseitigen Abstand von 3 mm
bis 40 mm positioniert sind.

Vorrichtung nach einem der vorstehenden Anspri-
che, wobei die zwei Hautstltzen (2,3) parallel zuein-
ander mit einem gegenseitigen Abstand von 8 mm
bis 30 mm positioniert sind.

Vorrichtung nach einem der Anspriiche 1-8, wobei
die zwei Hautstitzen (2,3) parallel zueinander mit
einem gegenseitigen Abstand von 5 mm bis 15 mm
positioniert sind.

Vorrichtung nach einem der Anspriiche 1-7, wobei
die zwei Hautstitzen (2,3) parallel zueinander mit
einem gegenseitigen Abstand von 3 mm oder 5 mm
oder 8 mm positioniert sind.

Vorrichtung nach einem der vorstehenden Anspri-
che, wobei zumindest ein Teil der Vorrichtung fur
das menschliche Auge durchsichtig ist und bevor-
zugtdie Gesamtheit der Vorrichtung fir das mensch-
liche Auge durchsichtig ist, um ein Positionieren der
Vorrichtung in Richtung des Organs zu erméglichen.

Vorrichtung nach einem oder mehreren der Anspri-
che 6, 7 und/oder 12, wobei die zwei Hautstltzen
(2,3) parallel zueinander mit einem gegenseitigen
Abstand von 8 mm bis 30 mm positioniert sind.
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Vorrichtung nach einem der vorstehenden Ansprii-
che, wobei die Vorrichtung fiir eine Ultraschallsonde
bestimmt ist, die Vorrichtung umfassend einen Ein-
lass fir den Hohlraum (4) zum Hinzufiigen eines
Gels, wobei der Einlass mit einem Reservoir fiir das
Gel in Fluidverbindung steht, wobei das Reservoir
fur das Gel in Bezug auf den Hohlraum entfernt plat-
ziert ist.

Vorrichtung nach einem der vorstehenden Ansprii-
che, die Vorrichtung umfassend einen Griff (8), wo-
bei der Griff zum Betreiben der Vorrichtung, wenn
sie mit der Sonde verbunden ist, angeordnet ist, und
wobei der Griff iber zumindest eine der folgenden
Leitungsfiihrungen von einer Position, die von der
Vorrichtung entfernt liegt, verfligt: zumindest eine
Leitungsfiihrung zum Fiihren von elektronischen Si-
gnalleitungen von der entfernten Position zu der
Sonde, zumindest eine Leitungsflihrung zum Fihren
von Gel von der entfernten Position zu dem Hohl-
raum, zumindest eine Leitungsfiihrung zum Fihren
von optischen Signalleitungen von einer entfernten
Position zu einem optischen Element, das mit der
Vorrichtung zusammen mitder Sonde verbunden ist.

Verwendung einer Vorrichtung (10) nach einem der
Anspriche 1-15 zum Halten einer Sonde (9) ausge-
wahlt aus der Gruppe bestehend aus: Ultraschall-
bildgebungsausriistung, Blutstrommessausristung
und einem Thermometer.

Revendications

Dispositif (10) pour 'examen d’un organe, ledit or-
gane étant un greffon de pontage positionné sur un
coeur aprés une opération de pontage, ledit dispositif
comprenant

- une partie fixation comprenant une ouverture
(5) dotée d’éléments de fixation (1) pour la ré-
ception et le maintien d’'une sonde (9) immobile
par rapport au dispositif,

- au moins deux supports (2, 3) en contact avec
la peau servantde supportalasonde (9) lorsque
la sonde (9) est positionnée dans le dispositif
(10) et pour supporter le dispositif contre un tissu
du coeur afin que les supports en contact avec
la peau stabilisent la zone pour laquelle un exa-
men est requis, et

- une cavité (4) entre les supports en contact
aveclapeau (2, 3), une partie du dispositif, com-
prenant I'ouverture (5) pour la réception de la
sonde (9), étant positionnée au-dessus des sup-
ports (2, 3) en contact avec la peau par rapport
au tissu du coeur lorsque le dispositif (10) est
utilisé ensemble avec la sonde (9),

- au moins une ouverture (6, 7) étant disposée
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entre les au moins deux supports (2, 3) en con-
tact avec la peau et ladite au moins une ouver-
ture (6, 7) étant destinée a accueillir une partie
du greffon de pontage a examiner,

- ladite cavité (4) étant définie spatialement par
les deux supports (2, 3) en contact avec la peau
et la au moins une ouverture (6, 7),

une dimension entre les supports (2, 3) en contact
avec la peau étant agencée pour placer le greffon
de pontage entre les supports en contact avec la
peau,

et ledit dispositif permettant d’avoir la sonde suppor-
tée exactement au-dessus du greffon de pontage ou
aucune pression n’est appliquée directement sur le
greffon de pontage.

Dispositif (10) selon la revendication 1, ledit dispositif
comprenant au moins deux ouvertures (6, 7), lesdi-
tes au moins deux ouvertures (6, 7) étant opposées
I'une a l'autre, I'une des ouvertures (6, 7) étant dis-
posée entre les au moins deux supports (2, 3) en
contact avec la peau a une extrémité proximale des
supports et 'autre ouverture (6, 7) étant également
disposée entre les au moins deux supports (2, 3) en
contact avec la peau a une extrémité distale, oppo-
sée a I'extrémité proximale, des supports (2, 3) en
contact avec la peau.

Dispositif (10) selon la revendication 1, ledit dispositif
(10) comprenant au moins deux ouvertures (6, 7),
lesdites au moins deux ouvertures (6, 7) étant op-
posées l'une a l'autre, I'une des ouvertures (6, 7)
étantdisposée dans I'un des au moins deux supports
(2, 3) en contact avec la peau et I'autre ouverture (6,
7) étant disposée dans un autre, opposée a l'un, des
au moins deux supports (2, 3) en contact avec la
peau.

Dispositif selon’'une quelconque des revendications
1 a 3, une hauteur des supports (2, 3) en contact
avec la peau, au moins le long de la cavité (4), étant
comprise entre 1 mm et 10 mm, ladite hauteur étant
mesurée a partir d’'un bord des supports (2, 3) en
contactavec la peau jusqu’a une surface de la sonde
(9) lorsque le dispositif est utilisé ensemble avec la
sonde (9), ledit bord des supports en contact avec
la peau étant destiné a étre supporté au niveau du
coeur lorsque le dispositif est utilisé ensemble avec
la sonde (9) et ladite surface de la sonde étant des-
tinée a faire face a I'organe lorsque le dispositif est
utilisé ensemble avec la sonde (9).

Dispositif selon’'une quelconque des revendications
1 a 3, une hauteur des supports (2, 3) en contact
avec la peau, au moins le long de la cavité (4), étant
comprise entre 1 mm et 5 mm, ladite hauteur étant
mesurée a partir d’'un bord des supports (2, 3) en
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contact avecla peaujusqu’a une surface de la sonde
(9) lorsque le dispositif est utilisé ensemble avec la
sonde (9), ledit bord des supports en contact avec
la peau étant destiné a étre supporté au niveau du
coeur lorsque le dispositif est utilisé ensemble avec
la sonde (9) et ladite surface de la sonde étant des-
tinée a faire face a I'organe lorsque le dispositif est
utilisé ensemble avec la sonde (9).

Dispositif selon 'une quelconque des revendications
précédentes, ledit dispositif comprenant une ou plu-
sieurs saillies ou encoches pour maintenir la sonde
dans le dispositif.

ledit dispositif selon la revendication 6, lesdites
saillies (1) étant un ou plusieurs bourrelets (1), ou
lesdites encoches étant une ou plusieurs rainures,
s’étendant le long des parois latérales du dispositif,
lesdites parois latérales formant I'ouverture (5) du
dispositif.

Dispositif selon 'une quelconque des revendications
précédentes, lesdits deux supports (2, 3) en contact
avec la peau étant positionnés parallélement I'un a
l'autre avec une distance entre eux allant de 3 mm
a 40 mm.

Dispositif selon 'une quelconque des revendications
précédentes, lesdits deux supports (2, 3) en contact
avec la peau étant positionnés parallélement I'un a
l'autre avec une distance entre eux allant de 8 mm
a 30 mm.

Dispositif selon 'une quelconque des revendications
1 a 8, lesdits deux supports (2, 3) en contact avec
la peau étant positionnés parallélement I'un a I'autre
avec une distance entre eux allantde 5mma 15 mm.

Dispositif selon 'une quelconque des revendications
1 a7, lesdits deux supports (2, 3) en contact avec
la peau étant positionnés parallélement I'un a I'autre
avec une distance entre eux de 3 mm, ou de 5 mm
ou de 8 mm.

Dispositif selon 'une quelconque des revendications
précédentes, au moins une partie du dispositif étant
transparent pour le oeil humain, de préférence I'en-
semble du dispositif étant transparent pour I'oeil hu-
main, afin de permettre le positionnement du dispo-
sitif sur 'organe.

Dispositif selon 'une ou plusieurs des revendica-
tions 6, 7 et/ou 12, lesdits deux supports (2, 3) en
contact avecla peau étant positionnés parallélement
'un a l'autre avec une distance entre eux allant de
8 mm a 30 mm.

Dispositif selon 'une quelconque des revendications
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précédentes, ledit dispositif étant destiné a une son-
de ultrasonique et ledit dispositif comprenant une
entrée de la cavité (4) pour I'ajout d’'un gel, ladite
entrée étant en communication fluidique avec un ré-
servoir pour le gel, ledit réservoir pour le gel étant
placé a distance par rapport a la cavité.

Dispositif selon’'une quelconque des revendications
précédentes, ledit dispositif comprenant une poi-
gnée (8), ladite poignée étant agencée pour I'utilisa-
tion dudit dispositif lorsque celui-ci est raccordé a la
sonde, et ladite poignée étant dotée d’au moins 'un
des conduits suivants depuis un emplacement a dis-
tance du dispositif : au moins un conduit pour le pas-
sage des fils de signal électronique depuis 'empla-
cement a distance jusqu’a la sonde, au moins un
conduit pour le passage du gel depuis I'emplace-
ment a distance jusqu’a la cavité, au moins un con-
duit pour le passage de fils de signal optique depuis
I’emplacement a distance jusqu’a un élément opti-
que raccordé au dispositif ensemble avec la sonde.

Utilisation d’un dispositif (10) selon 'une quelconque
des revendications 1 a 15 pour le maintien d’'une
sonde (9) choisie dans le groupe constitué par : un
équipement d’'imagerie par ultrasons, un équipe-
ment de mesure de flux sanguin et un thermometre.
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