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Description

[0001] The present invention pertains to medical
equipment, and more particularly, to adevice and method
for attaching an ultrasound catheter to an ultrasound
transducer which prevents frequency shifts and minimiz-
esthe mechanical impact of the handling connection area
during a medical procedure.

[0002] A number of ultrasound systems and devices
have heretofore been proposed for use in ablating or re-
moving obstructive material from blood vessels. Ultra-
sound catheters have been utilized to ablate various
types of obstructions from blood vessels of humans and
animals. Successful applications of ultrasound energy to
smaller blood vessels, such as the coronary arteries, re-
quire the use of relatively small diameter ultrasound cath-
eters which are sufficiently small and flexible to undergo
transluminal advancement through the tortuous vascu-
lature of the aortic arch and coronary tree. These ultra-
sound catheters incorporate a very small diameter ultra-
sound transmission member which extends through such
catheters. The proximal end of the ultrasound transmis-
sion member is typically connected to an ultrasound
transducer via a sonic connector.

[0003] The attachment of the ultrasound transmission
member to an ultrasound transducer plays a very impor-
tant role in ultrasound energy propagation. The attach-
ment region needs to be accurately aligned and free of
mechanical stress and other interfaces. For example, un-
desirable stress at the attachment region can be caused
by pressing upon, pushing, pulling, torquing, bending or
bumping the attachment region during use of the ultra-
sound catheter. In addition, it is preferable for the sonic
connector to be free from any interface (i.e., contact) with
any other component during energy transmission. Oth-
erwise, such stresses and interfaces can negatively im-
pact the propagation of ultrasound energy through the
ultrasound transmission member. Contact of the sonic
connector with any other part of the catheter housing
during the delivery of ultrasound energy might also cause
a shift in frequency and impact performance.

[0004] United States Patent No. 5,989,208 discloses
a therapeutic ultrasound system including a sonic con-
nector assembly for connecting the ultrasound transmis-
sion member to a transducer. The sonic connector has
athreaded stem to permit a transducer horn to be releas-
ably attached to the sonic connector.

[0005] Thus, there still exists a need for an improved
connection of the proximal end of the ultrasound trans-
mission member to an ultrasound transducer.

[0006] Itis anobject of the presentinvention to provide
animproved connection between the ultrasound catheter
and the ultrasound transducer.

[0007] Itis yet another object of the present invention
to improve the propagation of ultrasound energy by lim-
iting and minimizing the impact of undesirable external
forces. According to the present invention an ultrasound
system and method of using the ultrasound system are
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provided as defined in claims 1 and 12, respectively. The
ultrasound system has an ultrasound transducer having
a transducer housing and a horn provided at the distal
end of the transducer housing, an ultrasound transmis-
sion member, a sonic connector that is connected to the
horn and the proximal end of the ultrasound transmission
member, and a catheter knob having a proximal end that
is coupled to the distal end of the transducer housing.
The catheter knob has a proximal bore that houses the
sonic connector. The system also includes a nesting
piece that is retained inside the proximal bore of the cath-
eter knob. The nesting piece can be moved from a first
position where the sonic connector is received inside the
nesting piece to a second position where the sonic con-
nector is separated from the nesting piece when ultra-
sound energy is being propagated through the ultrasound
transmission member.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

FIG. 1 is a perspective view of an ultrasound system
according to one embodiment of the present inven-
tion.

FIG. 2 is a cross-sectional view of the Y-connector
and catheter knob of the system of FIG. 1.

FIG. 3 is a cross-sectional view of the Y-connector,
the catheter knob, the slide collar assembly and the
transducer housing of the system of FIG. 1 with the
slide collar assembly in the non-supporting position.
FIG. 4 is a cross-sectional view of the Y-connector,
the catheter knob, the slide collar assembly and the
transducer housing of the system of FIG. 1 with the
slide collar assembly in the supporting position.
FIG. 5 is an exploded perspective view of some of
the elements of the slide collar assembly of the sys-
tem of FIG. 1.

FIG. 6 is an assembled perspective view of the ele-
ments of FIG. 5.

FIG. 7 is an exploded perspective view of the cath-
eter knob of the system of FIG. 1.

FIG. 8 is an assembled perspective view of the cath-
eter knob of FIG. 7.

FIG. 9 is a perspective view of the system of FIG. 1
with the slide collar assembly in the non-supporting
position.

FIG. 10 is a perspective view of the system of FIG.
1 with the slide collar assembly in the supporting
position.

FIG. 11 is a perspective view of the catheter knob of
the system of FIG. 1 with the slide collar assembly
in the non-supporting position.

FIG. 12 is a perspective view of the catheter knob of
the system of FIG. 1 with the slide collar assembly
in the supporting position.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] This description is not to be taken in a limiting
sense, but is made merely for the purpose of illustrating
embodiments of the invention. In certain instances, de-
tailed descriptions of well-known devices, compositions,
components, mechanisms and methods are omitted so
as to not obscure the description of the present invention
with unnecessary detail.

[0010] FIG. 1illustrates an ultrasound system accord-
ing to an embodiment for use in ablating and removing
occlusive material inside the vessel of an animal or hu-
man being. The ultrasound system includes an ultrasonic
catheter device 10 which has an elongate catheter body
12 having a proximal end 14, a distal end 16, and defining
atleast one lumen extending longitudinally therethrough.
The ultrasound catheter device 10 is operatively coupled
at its proximal end 14, by way of a Y-connector 18, a
catheter knob 20, and a slide collar assembly 22, to an
ultrasound transducer housing 24. As shown in FIGS.
3-4, an ultrasound transducer 34 is housed inside the
transducer housing 24. The ultrasound transducer 34 is
connected to a signal generator 26, which can be pro-
vided with a foot actuated on-off switch 28. The signal
generator 26 can be supported by an IV pole 27. When
the on-off switch 28 is depressed, the signal generator
26 sends an electrical signal to the ultrasound transducer
34, which converts the electrical signal to ultrasound en-
ergy. Such ultrasound energy subsequently passes
through the catheter device 10 and is delivered to the
distal end 16.

[0011] Referring also to FIGS. 2-4, an ultrasound
transmission member 32 extends through the lumen of
the catheter 10 from the distal end 16 to the proximal end
14. The ultrasound transducer 34 is coupled via a sonic
connector 36 (described in greater detail below) to the
ultrasound transmission member 32, so that the ultra-
sound energy can be passed through the sonic connector
36 and the ultrasound transmission member 32 to be
delivered to the distal end 16 of the catheter 10. A
guidewire 30, which can be any conventional monorail
or over-the-wire guidewire, may be utilized in conjunction
with the catheter 10 in a manner that is well-known in the
catheter art.

[0012] The frontal portion of the Y-connector 18 is con-
nected to the proximal end 12 of the catheter 10 using
techniques that are well-known in the catheter art. An
injection pump (not shown) or IV bag (not shown) can be
connected, by way of an infusion tube (not shown), to an
infusion port or sidearm 40 of the Y-connector 18. The
injection pump can be used to infuse coolant fluid (e.g.,
0.9% NacCl solution) into and/or through the lumen of the
catheter 10. Such flow of coolant fluid may be utilized to
prevent overheating of the ultrasound transmission
member 32 extending longitudinally through the lumen
of the catheter 10. Such flow of the coolant fluid through
the lumen of the catheter 10 serves to bathe the outer

10

15

20

25

30

35

40

45

50

55

surface of the ultrasound transmission member 32, there-
by providing for an equilibration of temperature between
the coolant fluid and the ultrasound transmission member
32. Thus, the temperature and/or flow rate of coolant fluid
may be adjusted to provide adequate cooling and/or oth-
er temperature control of the ultrasound transmission
member 32. In addition to the foregoing, the injection
pump may be utilized to infuse a radiographic contrast
medium into the catheter 10 for purposes of imaging.
Examples of iodinated radiographic contrast media
which may be selectively infused into the catheter 10 via
the injection pump are commercially available as Angio-
vist 370 from Berlex Labs, Wayne, N.J. and Hexabrix
from Malinkrodt, St. Louis, MO.

[0013] The proximal end of the ultrasound transmis-
sion member 32 is attached to the sonic connector 36
which is configured to effect operative and removable
attachment of the proximal end of the ultrasound trans-
mission member 32 to the distal horn 42 of the ultrasound
transducer 34. The sonic connector 36 is preferably con-
figured and constructed to permit passage of ultrasound
energy through the ultrasound transmission member 32
with minimal lateral side-to-side movement of the ultra-
sound transmission member 32 while, at the same time,
permitting unrestricted longitudinal forward/backward vi-
bration or movement of the ultrasound transmission
member 32.

[0014] The ultrasound transmission member 32 may
be formed of any material capable of effectively trans-
mitting the ultrasonic energy from the ultrasound trans-
ducer 34 to the distal end 16 of the catheter 10, including
but not necessarily limited to metal, plastic, hard rubber,
ceramic, fiber optics, crystal, polymers, and/or compos-
ites thereof. All or a portion of the ultrasound transmission
member 32 may be formed of one or more materials
which exhibit super-elasticity. Such materials should
preferably exhibit super-elasticity consistently within the
range of temperatures normally encountered by the ul-
trasound transmission member 32 during operation of
the catheter 10. Specifically, all or part of the ultrasound
transmission member 32 may be formed of one or more
metal alloys known as "shape memory alloys". Such su-
per-elastic metal alloys are well-known in the art and will
not be described in any further detail herein.

[0015] The proximal end of the Y-connector 18 is at-
tached to the distal end of the catheter knob 20 by thread-
ably engaging the proximal end of the Y-connector 18
inside a threaded distal bore 44 at the distal end of the
catheter knob 20. O-rings 46 are provided in the threaded
distal bore 44 to minimize transverse vibrations. The
proximal end of the catheter knob 20 receives the exten-
sion 70 of the transducer housing 24 and is supported
by the slide collar assembly 22. The slide collar assembly
22 is positioned over the distal end of the transducer
housing 24, and has a hon-supporting position where the
slide collar assembly 22 is retracted towards the trans-
ducer housing 24, and has a supporting position where
the slide collar assembly 22 is extended to cover at least
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a portion of the catheter knob 20. Thus, the slide collar
assembly 22 functions as a support member that is dis-
posed on the transducer housing 24 to support at least
a portion of the catheter knob 20.

[0016] Referring also to FIGS. 5 and 6, the slide collar
assembly 22 has an inner ring 50 (also referred to as
collar 50) and an outer ring 52 (also referred to as collar
52). The inner ring 50 has a bore 54 and a longitidunal
slit 58 that extends through the length of the inner ring
50. The distal portion of the bore 54 can be stepped as
shown at 55 (see FIG. 3) to function as a pushing surface
that pushes a nesting piece 94 (described below) in a
distal direction as the inner ring 50 is moved from the
non-supporting position to the supporting position. The
outer ring 52 also has a bore 56, and has a narrowed
proximal end 57. The inner ring 50 is retained inside the
bore 56 of the outer ring 52 and abuts the narrowed prox-
imal end 57 which acts as a stop to limit the proximal
movement of the inner ring 50. Each of the inner ring 50
and the outer ring 52 has an opening 60 and 62, respec-
tively, that are aligned with each other and that are adapt-
ed to receive a locking pin 64. A tubular inner sleeve 66
extends through the inside of the bore 54 of the inner ring
50 to ensleeve the first extension 70 of the transducer
housing 24, as explained below. The sleeve 66 has a
proximal section 80 and an enlarged distal section 82.
The inner ring 50 is normally fitted around the proximal
section 80 when the slide collar assembly 22 is in the
non-supporting position, but the inner ring 50 is fitted
around the distal section 82 when the slide collar assem-
bly 22 is in the supporting position. Thus, providing the
distal section 82 in an enlarged configuration allows for
the inner ring 50 to achieve a friction-fit with the distal
section 82, while the inner ring 50 experiences a loose
fit over the proximal section 80.

[0017] Thetransducerhousing 24 has acylindrical wall
68 having a distal extension that comprises two stepped
cylindrical extensions 70 and 72 extending from the distal
end of the cylindrical wall 68. The first extension 70 is
attached to the distal end of the cylindrical wall 68, and
has a greater outer diameter than the second extension
72 that is attached to the distal end of the first extension
70. A throughbore 76 extends from the hollow interior 78
of the cylindrical wall 68 and through the extensions 70
and 72. The throughbore 76 can have the same diameter
throughout its length. The second extension 72 is adapt-
ed to be received inside the proximal bore 90 of the cath-
eter knob 20, while the first extension 70 is received in-
side the sleeve 66. In addition, an opening 84 is provided
in the proximal section 80 of the sleeve 66 and is aligned
with a corresponding opening 86 on the first extension
70, with the openings 84, 86 adapted to receive a locking
pin 88 that secures the sleeve 66 to the first extension
70 at a fixed position.

[0018] A longitudinal slot 92 is provided on the sleeve
66. When the slide collar assembly 22 is in the non-sup-
porting position (i.e., inner ring 50 positioned over the
proximal section 80), the slot 92 is opened. However,
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when the slide collar assembly 22 is moved to the sup-
porting position, the inner ring 50 is positioned over the
distal section 82 and compresses the enlarged distal sec-
tion 82 to close the slot 92. With the slot 92 closed, the
sleeve 66 provides a frictional grip of the proximal end
91 of the catheter knob 20.

[0019] ReferringnowtoFIGS.2-4and 7-8, the catheter
knob 20 has a proximal bore 90 that can be sleeved over
the second extension 72 in a manner such that the outer
surface of the catheter knob 20 can be substantially flush
with the outer surface of the first extension 70 (as best
shown in FIGS. 3 and 4). The proximal bore 90 houses
the sonic connector 36 and a nesting piece 94. An elastic
element 96, such as a spring, is seated in the distal part
of the proximal bore 90, and has one end carried on a
projection 98 provided at the distal end of the nesting
piece 94. The nesting piece 94 has a generally cylindrical
configuration and has a receptacle 100 which functions
to selectively retain the sonic connector 36, as will be
explained in greater detail below. In addition, a control
ring 110 is positioned around the outer surface 112 of
the catheter knob 20. The control ring 112 cooperates
with the nesting piece 94 to move the nesting piece 94
in a reciprocal manner inside the proximal bore 90 of the
catheter knob 20, as explained below.

[0020] The nesting piece 94 has two opposite and
aligned openings 102; only the top opening 102 is shown
in FIG. 7, but the bottom opening is the same and is
aligned on a straight line with the top opening 102. Sim-
ilarly, the catheter knob 20 has two opposite and aligned
channels 104; only the top channel 104 is shown in FIG.
7, but the bottom channel is the same and is aligned on
a straight line with the top channel 104. In addition, the
control ring 110 has two opposite and aligned openings
114. The channels 104 and the openings 102, 114 are
aligned, as best shown in FIGS. 3 and 4. Two opposing
pins 106 are provided, with each pin 106 adapted to be
fitted inside a corresponding set of channel 104 and
openings 102, 114, so as to couple the control ring 110
and the nesting piece 94 as a unitary moving piece. The
width of the channels 104 define the distal and proximal
limits of movement for the control ring 110 and the nesting
piece 94. The catheter knob 20 also has an annular flange
116 provided aboutits outer surface 112 that also defines
the distal limit of the movement of the control ring 110.
[0021] Inuse,the sonic connector 36 is shownin FIGS.
3-4 as connecting the transducer horn 42 (e.g., with a
threaded connection) with the ultrasound transmission
member 32. The sonic connector 36 is always located at
afixed position inside the proximal bore 90 of the catheter
knob 20. When the slide collar assembly 22 is in the non-
supporting position shown in FIGS. 3,9 and 11, the elas-
tic element 96 normally biases the nesting piece 94 in
the proximal direction so that the sonic connector 36 is
received inside the receptacle 100 of the nesting piece
94 to be supported by the nesting piece 94. The proximal
movement of the nesting piece 94 will cause the pins 106
to move in the proximal direction inside the channels 104,
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thereby causing the control ring 110 to move proximally
away from the flange 116. The outer ring 52 and the inner
ring 50 are positioned completely over the proximal sec-
tion 80 of the sleeve 66, with the narrowed proximal end
57 positioned adjacent the cylindrical wall 68 of the trans-
ducer housing 24.

[0022] When the slide collar assembly 22 is now
moved from the non-supporting position to the supporting
position shown in FIGS. 4, 10 and 12, the user pushes
the outer ring 52 in the distal direction. The step 55 on
the distal end of the inner ring 50 engages the proximal
end of the control ring 110 and pushes the control ring
110 in the distal direction. Movement of the control ring
110in the distal direction will cause the pins 106 to move
in the distal direction inside the channels 104, thereby
causing the nesting piece 94 to counter the bias of the
elastic element 96 and move in the distal direction. As
the nesting piece 94 moves in the distal direction, the
sonic connector 36 becomes free from the receptacle
100 of the nesting bore 94. In addition, the distal move-
ment of the inner ring 50 will cause the inner surface of
the inner ring 50 to engage the enlarged distal section
82 of the sleeve 66, which functions to close the slot 92
so as to frictionally grip the proximal portion 91 of the
knob 20 when the slide collar assembly 22 is in the sup-
porting position. The flange 116 and the width of the chan-
nels 104 function as stops to limit the distal movement
of the control ring 110.

[0023] In the supporting position, the sonic connector
36 is not supported by the nesting piece 94 so that the
sonic connector 36 can be free from any component or
material interfaces, thereby promoting improved ultra-
sound energy propagation. The medical procedure can
then be carried out while the slide collar assembly 22 is
in the supporting position. Upon completion of the med-
ical procedure, the above-described steps are reversed.
In particular, the combined inner and outer rings 50, 52
(slide collar assembly 22) are retracted in the proximal
direction so that they are now positioned over the prox-
imal section 80 of the sleeve 66. The bias of the elastic
element 96 will push the nesting piece 94 in the proximal
direction so that the sonic connector 36 is received inside
the receptacle 100 of the nesting piece 94. In addition,
the proximal movement of the nesting piece 94 will cause
the pins 106 to move in the proximal direction inside the
channels 104, thereby causing the control ring 110 to
move proximally away from the flange 116. Now, the
catheter 10 can be disconnected from the transducer 34.
[0024] While the description above refers to particular
embodiments of the present invention, it will be under-
stood that many modifications may be made without de-
parting from the present invention as defined in the ap-
pended claims.

Claims

1. Anultrasound system, comprising:
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an ultrasound transducer (34) having a trans-
ducer housing (24) having a distal end, and a
horn (42) provided at the distal end of the trans-
ducer housing (24);

an ultrasound transmission member (32) having
a proximal end;

a sonic connector (36) that is connected to the
proximal end of the ultrasound transmission
member (32) and is connectable to the horn (42)
and

a catheter knob (20) surrounding a proximal end
of said ultrasound transmission member (32),
having a proximal end that can be coupled to
the distal end of the transducer housing (24),
the catheter knob (20) having a proximal bore
that houses the sonic connector (36);
characterized in that a nesting piece (94) is
retained inside the proximal bore (90) of the
catheter knob (20), the nesting piece (94) mov-
able from a first position where the sonic con-
nector (36) is received inside the nesting piece
(94) to a second position where the sonic con-
nector (36) is separated from the nesting piece
(94), for when ultrasound energy is being prop-
agated through the ultrasound transmission
member (32).

2. The system of claim 1, further including:

means (96) for biasing the nesting piece (94)
from the second position to the first position; and
means (110) for moving the nesting piece (94)
from the first position to the second position.

3. The system of claim 1, further including:

an elastic element (96) retained inside the prox-
imal bore (90) of the catheter knob (20) for bi-
asing the nesting piece (94) from the second
position to the first position; and

a control ring (110) that is operatively coupled
to the nesting piece (94) for moving the nesting
piece (94) from the first position to the second
position.

4. The system of claim 1, 2 or 3, further including:

a collar (22) movably positioned over the distal
end of the transducer housing (24) and movable
from a first position where the collar (22) is
spaced apart from the control ring (110) to a sec-
ond position where the collar (22) engages and
pushes the control ring (110).

5. The system of claim 4, further including means for
maintaining the collar (22) in the second position.

6. The system of claim 4 or 5, wherein the collar (22)
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has an inner ring (50) that has a bore (54), and an
outer ring (52) that has a bore (56), with the inner
ring (50) received inside the bore of the outer ring
(52).

The system of claim 6, wherein the proximal end of
the catheter knob (20) is partially positioned inside
the bore (54) of the inner ring (50) when the inner
ring (50) is in the second position.

The system of claim 6, further including a sleeve (66)
partially retained inside the bore (54) of the inner ring
(50), the sleeve (66) having a longitudinal slot (92),
and wherein each of the inner ring (50) and the outer
ring (52) has an opening (56, 60) with a pin (64) ex-
tending through the opening in the inner ring (50)
and the opening in the outer ring (52).

The system of claim 8, wherein the slot (92) is
opened when the nesting piece (94) is in the first
position, and the slot (92) is closed when the nesting
piece (94) is in the second position.

The system of claim 9, wherein the sleeve (66) grips
the catheter knob (20) when the slot (92) is closed.

The system of claim 3, wherein the catheter knob
(20) has a longitudinal channel (104), and wherein
each of the nesting piece (94) and the control ring
(110) has an opening (102, 114), with a pin (106)
extending through the opening in the nesting piece
(94) and the opening in the control ring (110), and
traveling within the channel (104).

A method of connecting an ultrasound system during
a medical procedure, comprising:

a.) providing an ultrasound system having:

an ultrasound transducer (34) having a
transducer housing (24) having a distal end,
and a horn (42) provided at the distal end
of the transducer housing;

an ultrasound transmission member (32)
having a proximal end;

a sonic connector (36) that is connected to
the proximal end of the ultrasound transmis-
sion member (32) and is connectable to the
horn (42) and

acatheter knob (20) surrounding a proximal
end of said ultrasound transmission mem-
ber (32), having a proximal end that is cou-
pledto the distal end of the transducer hous-
ing (24), the catheter knob (20) having a
proximal bore (90) that houses the sonic
connector (36); and

a nesting piece (94) that is retained inside
the proximal bore (90) of the catheter knob
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(20);

b.) moving the nesting piece (94) from a first
position where the sonic connector (36) is re-
ceived inside the nesting piece (94) to a second
position where the sonic connector (36) is sep-
arated from the nesting piece (94) for when ul-
trasound energy is being propagated through
the ultrasound transmission member (32).

Patentanspriiche

1.

Ultraschallsystem mit

einem Ultraschallwandler (34), der ein Wandlerge-
hause (24) mit einem distalen Ende und einen am
distalen Ende des Wandlergeh&uses (24) vorgese-
henen Schalltrichter (42) aufweist,

einem Ultraschallibertragungselement (32) mit ei-
nem proximalen Ende,

einem Schallverbindungsteil (36), das mit dem pro-
ximalen Ende des Ultraschallibertragungselements
(32) verbunden ist und mit dem Schalltrichter (42)
verbunden werden kann, und

einem Katheterknauf (20), der ein proximales Ende
des Ultraschallubertragungselements (32) umgibt
und mit einem proximalen Ende an das distale Ende
des Wandlergehauses (24) gekoppelt sein kann, wo-
bei der Katheterknauf (20) eine proximale Bohrung
hat, in der das Schallverbindungsteil (36) unterge-
bracht ist,

dadurch gekennzeichnet, dass in der proximalen
Bohrung (90) des Katheterknaufes (20) ein Schach-
telungsstiick (94) gehalten ist, das aus einer ersten
Stellung, in der das Schallverbindungsteil (36) in
dem Schachtelungsstiick (94) aufgenommen ist, in
eine zweite Stellung Uberfuhrbar ist, in der das
Schallverbindungsteil (36) dann, wenn Ultraschall-
energie durch das Ultraschallibertragungselement
(32) geleitet wird, von dem Schachtelungsstiick (94)
getrennt ist.

System nach Anspruch 1, ferner mit

Mitteln (96) zur Beaufschlagung des Schachtelungs-
stiicks (94) aus der zweiten Stellung in die erste Stel-
lung, und

Mitteln (110) zur Uberfilhrung des Schachtelungs-
stlicks (94) aus der ersten Stellung in die zweite Stel-
lung.

System nach Anspruch 1, ferner mit

einem in der proximalen Bohrung (90) des Katheter-
knaufes (20) gehaltenen elastischen Element (96)
zur Beaufschlagung des Schachtelungsstiicks (94)
aus der zweiten Stellung in die erste Stellung, und

einem wirkungsmafig mit dem Schachtelungssttick
(94) gekoppelten Steuerring (110) zur Uberfiihrung
des Schachtelungsstiicks (94) aus der ersten Stel-
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lung in die zweite Stellung.

System nach Anspruch 1, 2 oder 3, ferner mit
einem Bund (22), der beweglich uber dem distalen
Ende des Wandlergehauses (24) angeordnetistund
aus einer ersten Stellung, in der der Bund (22) von
dem Steuerring (110) beabstandetist, in eine zweite
Stellung Uberfihrbarist, in der der Bund (22) an dem
Steuerring (110) angreift und ihn driickt.

System nach Anspruch 4, ferner mit Mitteln zum Hal-
ten des Bundes (22) in der zweiten Stellung.

System nach Anspruch 4 oder 5, bei dem der Bund
(22) einen Innenring (50) mit einer Bohrung (54) und
einen Aufienring (52) mit einer Bohrung (56) auf-
weist, wobei der Innenring (50) in der Bohrung des
AuRenringes (52) aufgenommen ist.

System nach Anspruch 6, bei dem das proximale
Ende des Kathederknaufes (20) teilweise innerhalb
der Bohrung (54) des Innenringes (50) angeordnet
ist, wenn sich der Innenring (50) in der zweiten Stel-
lung befindet.

System nach Anspruch 6, ferner mit einer teilweise
inder Bohrung (54) des Innenringes (50) gehaltenen
Hulse (66), die einen Langsschlitz (92) aufweist, und
wobei der Innenring (50) und der AuRenring (52) je-
weils eine Offnung (56, 60) aufweisen, wobei sich
ein Stift (64) durch die Offnung im Innenring (50) und
die Offnung im AuRenring (52) erstreckt.

System nach Anspruch 8, bei dem der Schlitz (92)
gedffnet ist, wenn sich das Schachtelungsstiick (94)
in der ersten Stellung befindet, und der Schlitz (92)
geschlossen ist, wenn sich das Schachtelungssttick
(94) in der zweiten Stellung befindet.

System nach Anspruch 9, bei dem die Hiilse (66)
den Katheterknauf (20) greift, wenn der Schlitz (92)
geschlossen ist.

System nach Anspruch 3, bei dem der Katheterknauf
(20) einen Langskanal (104) aufweist und das
Schachtelungsstiick (94) und der Steuerring (110)
jeweils eine Offnung (102, 114) aufweisen, wobei
sich ein Stift (106) durch die Offnung im Schachte-
lungsstiick (94) und die Offnung im Steuerring (110)
erstreckt und sich in dem Kanal (104) hin- und her-
bewegt.

Verfahren zur Verbindung eines Ultraschallsystems
wahrend eines medizinischen Vorgangs, bei dem

a.) ein Ultraschallsystem bereitgestellt wird, das
folgendes aufweist:
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einen Ultraschallwandler (34), der ein
Wandlergehause (24) mit einem distalen
Ende und einen am distalen Ende des
Wandlergehauses vorgesehenen Schall-
trichter (42) aufweist,

ein Ultraschalliibertragungselement (32)
mit einem proximalen Ende,

ein Schallverbindungsteil (36), das mitdem
proximalen Ende des Ultraschalliibertra-
gungselements (32) verbunden ist und mit
dem Schalltrichter (42) verbunden werden
kann, und

einen Katheterknauf (20), der ein proxima-
les Ende des Ultraschalliibertragungsele-
ments (32) umgibt und mit einem proxima-
len Ende an das distale Ende des Wandler-
gehéauses (24) gekoppelt ist, wobei der Ka-
theterknauf (20) eine proximale Bohrung
(90) hat, in der das Schallverbindungsteil
(36) untergebracht ist, und

ein in der proximalen Bohrung (90) des Ka-
theterknaufes (20) gehaltenes Schachte-
lungsstiick (94),

b.) das Schachtelungsstiick (94) aus einer er-
sten Stellung, in der das Schallverbindungsteil
(36) indem Schachtelungsstiick (94) aufgenom-
men ist, in eine zweite Stellung Uberfihrt wird,
in der das Schallverbindungsteil (36) dann,
wenn Ultraschallenergie durch das Ultraschall-
Ubertragungselement (32) geleitet wird, von
dem Schachtelungsstiick (94) getrennt wird.

Revendications

Systeme a ultrasons, comportant:

un transducteur ultrasonore (34) présentant un
boitier de transducteur (24) qui présente une ex-
trémité distale, ainsi qu’un pavillon (42) prévu a
I'extrémité distale du boitier de transducteur
(24);

un élémentde transmission d’ultrasons (32) pré-
sentant une extrémité proximale ;

un connecteur sonique (36) qui est relié a I'ex-
trémité proximale de I'élément de transmission
d’ultrasons (32) et qui peut étre relié au pavillon
(42), et

un bouton de cathéter (20) entourant une extré-
mité proximale de I'élément de transmission
d’ultrasons (32) et présentant une extrémité
proximale pouvant étre raccordée a I'extrémité
distale du boitier de transducteur (24), le bouton
de cathéter (20) présentant un alésage proximal
logeant le connecteur sonique (36) ;
caractérisé ence qu’ une piéce d’emboitement
(94) est retenue a l'intérieur de 'alésage proxi-
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mal (90) du bouton de cathéter (20), la piece
d’emboitement (94) étant mobile depuis une
premiéere position, dans lagquelle le connecteur
sonique (36) est recu dans la piece d’emboite-
ment (94), vers une deuxiéme position, dans la-
quelle le connecteur sonique (36) est séparé de
la piece d’emboitement (94) lorsque de I'énergie
ultrasonore est propagée a travers I'élément de
transmission d’ultrasons (32).

2. Systeme selon la revendication 1, comportant en

outre :

des moyens (96) pour solliciter la piece d’em-
boitement (94) depuis la deuxiéme position vers
la premiére position ; et

des moyens (110) pour déplacer la piece d’em-
boitement (94) depuis la premiere position vers
la deuxieme position.

3. Systéme selon la revendication 1, comportant en

outre :

un élément élastique (96) retenu a I'intérieur de
I'alésage proximal (90) du bouton de cathéter
(20) pour solliciter la piéce d’emboitement (94)
depuis la deuxiéme position vers la premiére po-
sition, et

un anneau de commande (110) relié de maniére
fonctionnelle a la piece d’emboitement (94) pour
déplacer la piéce d’emboitement (94) depuis la
premiéere position vers la deuxiéme position.

4. Systéme selonlarevendication 1,2 ou 3, comportant

en outre :

un collier (22) qui est positionné mobile au-des-
sus de I'extrémité distale du boftier de transduc-
teur (24) et qui est mobile depuis une premiere
position, dans laquelle le collier (22) est espacé
de l'anneau de commande (110), vers une
deuxiéme position, dans laquelle le collier (22)
s’engage sur 'anneau de commande (110) et le
pousse.

Systeme selon la revendication 4, comportant en
outre des moyens pour maintenir le collier (22) dans
la deuxieme position.

Systéme selon la revendication 4 ou 5, dans lequel
le collier (22) présente une bague intérieure (50) pré-
sentant un alésage (54), ainsi qu'une bague exté-
rieure (52) présentant un alésage (56), la bague in-
térieure (50) étant recue dans I'alésage de I'anneau
extérieur (52).

Systeéme selon la revendication 6, dans lequel I'ex-
trémité proximale du bouton de cathéter (20) est par-
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10.

11.

12.

tiellement agencée a l'intérieur de I'alésage (54) de
la bague intérieure (50) lorsque la bague intérieure
(50) se trouve dans la deuxieme position.

Systeme selon la revendication 6, comportant en
outre une douille (66) partiellement retenue a I'inté-
rieur de I'alésage (54) de la bague intérieure (50), la
douille (66) présentant une fente longitudinale (92),
et dans lequel la bague intérieure (50) et la bague
extérieure (52) ont chacune un orifice (56, 60), un
pion (64) s'étendant a travers I'orifice de la bague
intérieure (50) et I'orifice de la bague extérieure (52).

Systéme selon larevendication 8, dans lequel la fen-
te (92) est ouverte lorsque la piéce d’emboitement
(94) se trouve dans la premiére position, et la fente
(92) est fermée lorsque la piece d’emboitement (94)
se trouve dans la deuxiéme position.

Systeme selon la revendication 9, dans lequel la
douille (66) saisit le bouton de cathéter (20) lorsque
la fente (92) est fermée.

Systéme selon la revendication 3, dans lequel le
bouton de cathéter (20) présente un canal longitu-
dinal (104) et dans lequel la piece d’emboitement
(94) et 'anneau de commande (110) ont chacun un
orifice (102, 114), un pion (106) s’étendant a travers
I'orifice dans la piece d’emboitement (94) et a travers
I'orifice dans I'anneau de commande (110) et se dé-
placant dans le canal (104).

Procédé de raccordement d’'un systeme a ultrasons
durant une procédure médicale, comportant :

a) prévoir un systéme a ultrasons présentant :

un transducteur ultrasonore (34) qui com-
porte un boitier de transducteur (24) pré-
sentant une extrémité distale, ainsi qu'un
pavillon (42) prévu a I'extrémité distale du
boitier de transducteur ;

un élément de transmission d’ultrasons (32)
présentant une extrémité proximale ;

un connecteur sonique (36) qui est relié a
I'extrémité proximale de I'élément de trans-
mission d'ultrasons (32) et qui peut étre relié
au pavillon (42), et

un bouton de cathéter (20) entourant une
extrémité proximale de I'élément de trans-
mission d’ultrasons (32) et présentant une
extrémité proximale pouvant étre raccordée
a I'extrémité distale du boitier de transduc-
teur (24), le bouton de cathéter (20) présen-
tant un alésage proximal (90) logeant le
connecteur sonique (36) ; et

une piece d’'emboitement (94) retenue al'in-
térieur de I'alésage proximal (90) du bouton
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de cathéter (20) ;

b) déplacer la piéce d’emboitement (94) depuis
une premiére position, dans laquelle le connec-
teur sonique (36) est recu dans la piece d’em-
boitement (94), vers une deuxiéme position,
dans laquelle le connecteur sonique (36) est sé-
paré de la piece d’emboitement (94) lorsque
I'énergie ultrasonore est propagée a travers
I'élément de transmission d'ultrasons (32).
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