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(57) Claim
A balloon catheter assembly including:

an elongated first tubular member having proximal and distal portions terminating
respectively in proximal and distal ends and having a lumen therein,

an adaptor, attached to said first tubular meniber for connecting a source of fluid
pressure to said first tubular member,

a balloon membrane having proximal and distal ends, wherein the proximal end of
said balloon membrane is attached to said first tubular member,

a second tubular member having proximal and distal portions terminating
respectively in proximal and distal ends and having a lumen therein, wherein the distal
end of the said membrane is attached to said second tubular member, said second tubular
member being substantially shorter than said first tubular member and having an outside
diameter smaller than the diameter of the lumen in said first tubular member,

a balloon chamber defined by said membrane and its attachment at one end to said
first tubular member at its other end to said second tubular member, wherein said
chamber is in communication with the lumen of said first tubular member and wherein,
when not inflated, said balloon chamber extends distally of the distal end of said first
tubular member,

a guide wire having proximal and distal portions terminating respectively in
proximal and distal ends, extending at least from the proximal portion of said first tubular
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member through the distal end of the second tubular member, wherein said guide wire is
not fixedly attached to said second tubular member or to said balloon membrane or to
said distal portion of said first tubular member,

means for preventing the distal end of said second trbular member from entering
the lumen of said second tubular member from entering the lumen of said first tubular
member,

means for limiting the axial motion of said guide wire relative to said first tubular
member, and

means for applying axial force, in the distal direction, to the distal end of said
balloon membrane.
43.  Aballoon catheter assembly including:

a catheter tube having proximal and distal pcitions terminating respectively in
proximal and distal ends, and having a lumen therein.
an adaptor attached to the proximal portion of said catheter tube, said adaptor
having a lumen therein which communicates with the lumen in said catheter tube,

a guide tube having proximal and distal portions terminating respectively in
proximal and distal ends and having a lumen therein, said guide tube being substantially
shorter than said catheter tube and having an outside diameter smaller than the diameter
of the lumen in said catheter tube,

an expandable membrane having proximal and distal ends, said proximal end
attached to said distal portion of said catheter tube and said distal end attached to said
distal portion of said guide tube, said expandable membrane defining a balloon chamber,
said balloon chamber being in communication with the lumen of said catheter tube,

a captive guide wire having proximal and distal po:tions terminating respectively
in proximal and distal ends, said proximal portion having a larger diameter than said
distal portion, the diameter of said proximal portion being larger than the diameter of the
lumen of said guide tube, the diameter of said distal portion being smaller than the lumen
of said guide tube, the length of said distal portion of said guide wire being longer than
the length of the guide tube, said distal portion of said guide wire being at least partially
disposed within said guide tube, wherein said guide wire is not fixedly attached to said
second tubular member or to said balloon membrane or to said distal portion of said first
tubular member,

a knob attached to the proximal end of said guide wire, said knob capable of
transmitting axial as well as rotational forces to said guide wire, and

a coil at the distal end of said guide wire having an outer diameter larger than the
diameter of the lumen of the guide tube.
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A balloon catheter assembly including:
a catheter tube having a main body portion and a distal portion terminating
respectively in proximal and distal ends and having an inflation lumen therein,

a balloon membrane having proximal and distal ends, wherein its proximal end is
attached to the distal portion of said catheter tube,

a guide tube having proximal and distal portions terminating respectively in
proximal and distal ends and a lumen therein, wherein the distal end of said membrane is
attached to said guide tube, said guide tube extending into the inflation lumen of said
catheter tube,

a balloon chamber defined by said membrane, said chamber being in
communication with the lumen of said catheter tube and wherein, when not inflated, said
balloon chamber extends distally of the distal end of said catheter tube,

a captive guidewire having an axially elongated proximal portion disposed within
the inflated lumen of said catheter tube and having an axially elongated distal portion
disposed through the lumen of said guide tube and extending distally thereof, and

a resilient spring member coupled between said catheter tube and said guide tube
for transmitting axial force from said catheter tube to said guide tube and thereby to the
distal end of said balloon membrane, while permitting fluid communication between the
inflation lumen of said catheter tube and said balloon membrane.
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TITLE OF INVENTION

ANGIOPLASTY BALLOON CATHETER AND ADAPTOR

BACKGROUND OF THE INVENTION

Angioplasty balloon catheters are well known in the art.
Basically they are comprised of a balloon portion and a
catheter tube portion, the balloon portion being mounted
on or attached to the catheter tube portion at or adjacent
the distal end thereof. 1In use, the balloon portion is
advanced through an artery, often over a guide wire which
had previously been passed through the artery. The
advancement is continued until the balloon is within a
stenosis. It is then expanded by application of fluid
pressure through the catheter tube.

Angioplasty catheters are normally of relatively small
diameter and are preferably very flexible or "soft" to
facilitate negotiating often very tortuous arterial paths.
The balloon is advanced through the arterial tree by
pushing on the catheter tube.
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Sometimes, during the advancement of the balloon through
the artery, it may encounter a lesion which impedes
passage. In such a case, further force applied to the
catheter, instead of producing further advancement of the
balloon, merely causes the tube and/or the balloon, to
crinkle, or collapse, or double up on itself within the
artery. Most, often, the obstruction which leads to this

is the very lesion causing the stenosis which the balloon
is intended to expand.

Indwelling, or in situ guide wires have been used to try
and overcome this difficulty. Because they are much
thinner than the catheters and since they tend to be
stiffer, they can often be guided through the small lumen
of a stenotic region which a catheter alone might not be
able to negotiate. With the guide wire having traversed
the area of the lesion, a catheter passing over that wire
can then find and negotiate that same path much more
easily than if the guide wire were not there. Such guide
wires also help the catheters passing over them to resist
buckling as they pass through severely narrowed sections
of the artery. Nevertheless, they have been only
partially successful in ameliorating the tendency of the
very flexible catheter tube to collapse, buckle or fold
upon itself. That is because the axial force necessary to
advance the balloon is still transmitted through the soft,
flexible catheter tube. 1In addition, the need to pass
over an indwelling guide wire imposes a minimum size
limitation upon the diameter of the catheter tube and, as
a result, on the collapsed profile of the balloon section.
That minimum size can still be too large to enable the
balloon to enter the lesion destined for treatment.

Moreover, the thrust recently has been toward making the
in situ guide wire more, not less flexible in order to
enable it more easily to negotiate the tortuous path to
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the lesion. However, as the guide wire becomes more
flexible, its ability to inhibit the collapsing or folding
of the catheter tube diminishes.

Numerous attempts have been made over the years to design
angioplasty catheters which are soft and flexible and yet
can transmit axial forces without buckling. Among the
most recent is reflected in U.S. patent No. 4,616,653
(Samson) which discloses a combination angioplasty
catheter with a built-in guide wire. The system of the
'653 patent employs a dual lumen catheter, with the inner
lumen beginning at the distal end of the balloon, passing
through the balloon chamber =2nd then the full length of
the catheter tube, ending at its proximal end. In
additibn, the inner lumen of Samson lhas at least three
segments, a small diameter segment that passes through the
balloon chamber, a larger diameter segment that passes
through the catheter tube and a transition segment between
the other two.

While the device of the '653 patent may overcome some of
the obstacles of the prior art devices, it is believed to
have its own drawbacks. The use of coaxial tubes over the
entire length of the device adds unnecessary rigidity and
reduced flexibility in regions where it may not be needed
or desired. Also, the use of a dual diameter inner tube,
and the need to provide a transition zone with a taper
that will not stretch when the guide wire taper is forced
into it is believed to make the device of the '653 patent
unnecessarily difficult and costly to fabricate.

BRIEF DESCRIPTION OF THE PRESENT INVENTION

In accordance with one embodiment of the present
invention, an angioplasty balloon catheter assembly is
provided in which the guide wire, sometimes referred to
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merely as a safety guide, and the balloon are used in a
cooperative relationship so that a force applied to the
guide wire can advance the balloon through a restricted
lesion area. This is accomplished by providing mechanical
engagement between the guide wire and the balloon so that
axial force applied to the wire from outside of the body
of the patient will be transmitted to the distal end of
the balloon. Further, in accordance with the invention,
the distal end of the guide wire can be made highly
flexible, or can be attached to a flexible coil spring, so
that the guide wire can be more easily advanced through
stenoses and accommodate sudden changes in direction.
Also, most of the body of the catheter tube is of a single
lumen design, thereby retaining the advantageous
characteristics of such construction.

In one embodiment of the invention, the catheter tube runs
from the extreme proximal end of the entire assembly to
the proximal end of the balloon membrane, but preferably
does not run through the balloon chamber to its distal
end. In addition, a guide tube is provided. The guide
tube can include a neck extension on the distal end of the
balloon. The guide tube continues from the tip end, into
and through the balloon chamber, to and preferably
slightly into the catheter tube, terminating in the distal
portion of the catheter tube. The outside diameter of the
guide tube is smaller than the inside diameter of the
catheter tube.

The guide wire extends from, and preferably through the

entire length of the guide tube and the balloon chamber as

well as through the catheter tube and the fitting at the
proximal end of the catheter tube. It is attached at the
proximal end of the catheter tube to a rotating member,

such as a knob, which preferably is incorporated as part
of the proximal fitting. Stop means are associated with
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the guide wire to interact with the proximal end of the
guide tube. When force is applied to the proximal end of
the guide wire, it will be transmitted along the length of
the wire, to the guide tube and thence to the distal end
of the balloon. SR

In another embodiment of the invention, the catheter tube
is comprised of an extension tube and a main body, which
may be, for example, of thin walled stainless steel tubing
or a polyamide tube. The distal end of the main body
forms a shoulder inside the extension tube and a coil
spring transmits axial force from that shoulder to the
guide tube. In this embodiment, the axial force is
transmitted primarily through the catheter tube, rather
than primarily through the guide wire.

Although it is believed _.hat the catheter assembly
structure of the instant invention is particularly well
suited for angioplasty balloon catheters, it may also have
utility for other types of catheters, for example, intra-
aortic balloon catheters.

Another feature of the instant invention is a catheter
adaptor. This adaptor can be used with a variety of
different types of catheters, but is believed particularly
suited for use with PTCA catheters. The adaptor can be
removed and reattached, as need dictates. Also, the guide
wire can be removed with or without removal of the
adaptor.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the present invention will
become more apparent upon reference to the following
specification and annexed drawings in which:

rr
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Fig. 1 is an extended schematic plan view of a preferred
embodiment of the invention.

Fig. 2 1is a cross sectional view of the distal end portion
of the embodiment of Fig. 1;

Fig. 3 is a2 cross sectional view of the distal end portion
of erother embodiment of the invention;

Fig. 4 is plan view of the proximal end of the catheter of
an embodiment of the invention showing an adaptor and
rotatable knob in cross section.

Fig. 5 is an enlarged cross sectional view of the forward
compression seal region of the adaptor of Fig. 4.

Fig. 6 is a side view of a split collet used in
conjunction with the adaptor of Fig. 4.

Fig. 7 is a cross sectional view of an alternative
embodiment of the adaptor of Fig. 4.

Fig. 8 is a cross sectional view of the distal end portion
of a catheter showing another embodiment of the instant

invention.

Fig. 9 is a cross sectional view of the distal end portion
of a catheter showing yet another embodiment of the

instant invention.

Fig. 10 is a cross sectional view of the distal end
portion of a catheter showing still another embodiment of
the instant invention.
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Fig. 11 is also a cross sectional view of the distal end
portion of a catheter showing yet one more embodiment of
the instant invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1, the angioplasty balloon catheter
assembly 10 one embodiment of the present invention
includes a catheter tube 12, a balloon membrane 14, an
adaptor or fitting 16 and a captive safety guide 18. The
proximal end of the catheter 12 fits into and is sealed to
adaptor 16. Adaptor 16, which has a leg 24, is preferably
molded or machined of an inert, biologically compatible
material.

Passing through the entire balloon catheter assembly is
the safety guide or guide wire 18. At its proximal end,
the guide wire is pravided with a rotatable knob 22 and at
its distal end is a very flexible coil spring 20.

Turning to Figure 2, it can be seen that the proximal end
26 of balloon membrane 14 is attached and sealed to the
distal end of catheter 12 in conventional fashion, for
example by gluing, chemical welding or the like. The
distal end 30 of balloon 14 is attached and sealed, again
in conventional fashion, to the distal end portion of
guide tube 28. At its proximal end, guide tube 28 is
attached to catheteér tube 12, preferably by a few or a
series of circumferentilally spaced spot welds 32. In this
embodiment, guide tube 28 acts not merely as a guide for
the safety guide wire, but as the support member for the
balloon as well. In addition, in this embodiment, at
least some axial force can be transmitted directly from
the catheter tuke to the guide tube and thence to the
distal end of the balloon.
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Because guide tube 28 is attached to c..heter tube 12 and
because balloon membrane 14 is attached to tube 28 at one
end and to tube 12 at the other, expansion ©f the membrane
tends to stress the: points of attachment at both ends.
Accordingly, if one wishes to avoid such stresses, a cut
29 may be made in guide tube 28 to permit axial movemen.
of its distal end relative to its proximal end, thereby
preventing the development of stress at the points of
attachment. Despite this cut, however, guide tube 28 acts
as a support member for the balloon. Safety guide 18 acts
as a necessary support member only to bridge the gap
created by cut 29. As anoiher alternative, a spring can
be employed to bridge this gap. It should be understood,
however, that stress relief means such as cut 29 are not
necessary to practice the instant invention.

As can be seen in Figures 3 and 8, the guide tube need not
be attached to catheter tube 12. 1Instead, it can float
freely in the lumen of tube 12. When not so attached,
there is even less need for stress relief cut 29

(Figure 8), although it still may be provided.

Also, the guide tube need not be made of solid wall tubing
nor need it be circular in cross section. All that is
required is that a seal be established to prevent blood
from entering the lumen of the catheter and/or the balloon
chamber.

It is believed to be most desireable to provide for very
close tolerances, perhaps on the order of .0005 inches,
between the inside diameter of the guide tube and the
outside diameter of g1ide wire segment 36. Such close
tolerances prevent seepage of blood into the catheter tube
and also prevent the balloon expansion fluid from escaping
into the blood stream. Under certain circumstances,
however, additional sealing means may be desireable. For
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example, the guide tude can be filled with a thixotropic
material. Anocther method would be to employ an
elastomeric seal.

It 1s believed most advantageous to provide for a tight
fit between guide wire and guide tube over the entire
length of the guide tube. Alternatively, a tight fit need
only be assured over a portion of the guide tube's length.
In the latter case, the structure and configuration of the
remainder of the guide tube is largely a matter of choice.

As can alsc be seen in Figure 2, the main body of safety
guide 18 is comprised of two segments, a proximal segmant
34 and a distal segment 36. Segment 34 is the longer of
the two and has a larger diameter than that of segment 36.
At its proximal end, segment 34 is attached to knob 22 and
at its distal end it is attached to segmeunt 36. Segment
36 is attached at its proximal end to segment 34, and at
its distal end it is attached to or formed into a coil 20.

Between its attachment to segment 34 and coil 20, segment
3€ passes through guide tube 28. Accordingly, the inside
diameter of guide tube 28 must be larger than the diameter
of segment 36. Obvicusly, the dimensions cf these two
cooperating elements may vary depending upon the size of
the balloon being employed. However, in a typical small
diameter or predilatation catheter having an expanded
balloon diameter of between about .040 and about .160
inches, the guide tube might have an outside diameter of
about .010 inches and an inside diameter of .007 inches,
whereas the safety guide segment 36 might have a diameter
of .007 inches and segment 34 might have a diameter of
.013 inches.

The bailoon portion of a predilatation catheter like that
just referred to is generally about one inch long, with



15

e 20

‘et 25

30

35

- 10 -

the catheter tube 12 having an inside diameter of about
.024 inches and an outside diameter of about .032 inches.

Because the two segments, 34 and 36, of guide wire 18 are
of differing diameters, a shoulder 38 is formed where they
meet. The outside diameter of the shoulder is made larger
than the inside diameter of guide tube 28. Thus, when
axial force is exerted on safety guide 18, face 38 of the
shoulder abuts the proximal face 40 of guide tube 28 and
thereby transmits the axial force to the guide tube, and
through it, to the distal end 30 of balloon 14.

Although in order to serve its mechanical support furction
in this embodiment, the guide tube need be only so long as
to prevent its leaving the mouth of catheter 12 when
balloon membrane is inflated, it may be desireable, as is
seen, for example, in Figures 3 and 8, to extend it
slightly further into catheter 12 in order to improve the
seal that is created as a result of the close tolerances
between the inside diameter of the guide tube and the
outside diameter of the distal segment of the guide wire.
It is believed, however, that the guide tube should not
extend into catheter 12 for a substantial portion of the
length of catheter 12. Most advantageously, the guide
tube should not extend into catheter 12 for more than
about 25% of the catheter's length, and preferably not
more than about 10% of its length.

While safety guide 18 effectively plugs the lumen of guide
tube 23, because of the innovative structural arrangement
at the proximal end of tube 28, fluid communication is
maintained between the lumen of catheter tube 12 and the
balloon chamber. Moreover, such communication is
maintained without employing a dual lumen catheter.
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After exiting from the distal end of guide tube 28, safety
guide segment 36 may be attached to or may itself be
formed into a coil 20. The outside diameter of coil 20
can be made larger than the inside diametexr of guide tube
28, in which case axial movement of safety guide 18 would
be limited by shoulder face 38 in the distal direction and
by coil 20 in the proximal direction.

An alternative embodiment is depicted in Figure 3. 1In
this embodiment the transition from proximal segment 54 to
distal segment 56 of safety yuide 58 is by means of a
frusto-conically shaped taper 55. This transition segment
could take on a wide variety of other shapes, for example,
frusto-spherical, frusto-elliptical or the like. When a
taper is used, a sleeve 53 may be used to prevent the
taper from being jammed into the guide tube. Sleeve 53
would then also provide a bearing surface between the
taper and the guide tube. It will be readily apparent to
those familiar with this art that, as another alternative
embodiment (not shown), both the proximal segment 54 and
the distal segment 56 of safety guide 58 may be of the
same diameter with a keeper or collar mounted thereon to
act as the stop means.

Frequently a permanent bend is placed in the coil to
enable the physician to "steer" it through a tortuous path
and into the proper one of numerous coronary arteries.
Such "steering" is accomplished by rotation of knob 22.

As can be seen, for example in Figure 2, the distance
between the shoulder formed by face 38, and coil 20 is
greater than the length of guide tube 28. This is done so
as to permit varying the distance by which coil 20 leads
the distal end 30 of the guide tube. Of course, the
distance between coil 20 and the shoulder (or keeper, or
taper, as the case may be) can be the same as the length
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of guide tube 28. 1In that event, safety guide 18 would
not be able to move axially relative to balloon 14, but
would still be able to rotate. As another alternative, if
no coil were to be used or if the coil were used but it
were to be small enough to fit through the guide tube,
then there would be no restriction on its movement in the
proximal direction.

It is auticipated that in the most advantageous practice
of the instant invention, the diameter of the main body,
or proximal segment of the safety guide will be
significantly larger than that of the distal segment.
During insertion and proper placement, the axial force
necessary to advance the catheter assembly through the
arterial tres and into the stenosis of the lesion will be
transmitted in part by the catheter tube and in part by
the safety guide. Since it is the proximal portion of the
safety guide that will be carrying the safety guide
portion of the load, the larger the diameter of that
segment, the greater the force it can transmit.

At the distal end, however, it is most advantageous to
have the diameter of the safety guide as small as
possible. The smaller the diameter of the distal segment,
the smaller can be the diameter of the guide tube running
through the balloon chamber and, consequently, the smaller
can be the entering profile of the collapsed balloon.

When the safety guide is made to be captive, the diameter
of its distal segment can be made significantly smaller
than that of the smallest suitable indwelling safety wire.

By use of a captive safety guide, a cooperative
relationship is established between the safety guide and
the cathu:ter tube/guide tube a-zembly. Reliance need not
be placed on the guide wire alone to negotiate the
arterial tree and pass the region pf the lesion.
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Similarly, sole reliance need not be placed upon the
catheter tube to accomplish those tasks. Instead, each
acts with and reinforces the other. 1In particular, since
the rigidity of the assembly is greater than that of the
safety guide alone, o achieve a given rigidity the
diameter of the safety guide can be smaller than would be
possible if the guide wire were of the indwelling type.
This is especially important at the distal end where a
significantly smaller safety guide can be employed without
compromising the ability to negotiate, steer and pass
severe restrictions.

Due to the unique structure described herein, and
particularly because primary reliance is placed upon the
guide tube for support of the balloon, the safety guide
can be made free to rotate and/or to move axially without
interfering with the ability of the balloon to be fed into
and through the arterial system or with its efficient
functioning once in place.

In order for safety guide 18 to transmit axial force from
its proximal end to its distal er . and thence to guide
tube 28, knob 22 is provided. 1In addition, cooperating
structure, as best seen in Figure 5, is provided to permit
the cooperative interaction referred to above. This
structure permits axial movement of the safety guide
relative to fitting 16 without interfering with the
freedom of the safety guide to rotate within the fitting
and within the catheter tube.

The adaptor 16 of Figure 4 is removable from and
reattachable to catheter 12. Adaptor 16 has a forward
compression cap 62 at its distal end, which compression
cap has a hollow passage 64 therethrough with an internal
thread 66 in the proximal end of passage 64. Adaptor 16
also has a Y body midportion 68 yith straight leg 70 and
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angled leg 72. Leg 70 has hollow passage 74 therethrough
and leg 72 has hollow passage 76 therethrough. Passage 76
communicates with passage 74, and passage 74 communicates
with passage 64. Passage 76 has an enlarged, frusto-
conically shaped proximal portion 78 designed to accept,
in fluid-tight engagement, fluid pressure generating
means, such as a syringe (not shown).

Leg 70 of body 68 has an external thread 80 at its distal
end which is designed to engage thread 66 on compression
cap 62.

Internally of cap 62 is compression seal 82. As best seen
in Figure 5, seal 82 has a hollow passage 84 therethrough
and sloping converging faces 86 and 88. Compression cap
62 has an internal shoulder 90 of the same slope as face
86 and Y body leg 70 terminates at its distal end in an
internal taper 92 having the same slope as face 88.
Passage 84 is designed to accept catheter 12 therein.

When compression cap 62 is threaded tightly onto Y body
68, compression seal 82 is squeezed between shoulder 90
and taper 92, which squeezing in turn forces the seal to
expand inwardly against catheter tube 12 and produces a
fluid-tight seal between fitting 16 and tube 12. 1In order
to prevent tube 12 from collapsing when seal B2 is
compressed against it, a steel reinforcing sleeve 94 can
be placed within its lumen.

The proximal end of Y body leg 70 terminates in an
enlarged segment 96 having an internal thread 106. A
second compression seal 98 is placed within segment 96
between back-up plates 100 and 102. Seal 98 has a hollow
passage therethrough designed to accept therein guide wire
18.
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Proximal of leg 70 is compression knob 108 having a hollow
passage 110 therethrough, an enlarged segment 112 and a
reduced diameter segment 114. Segment 114 is provided
with an external thread 116 designed to engage internal
thread 106 at the proximal end of leg 70. Rotation of
knob 108 relative to Y body 68 compresses seal 98 between
plates 102 and 100 causing it to expand inwardly against
guide wire 18 thereby forming a fluid-tight seal.

However, since seal 98 is made of a deformable plastic and
safety guide 18 is preferably stainless steel, a fluid-
tight seal can be achieved without preventing rotation or
axial movement of the safety guide within the seal.

Adaptor 16 is also provided with a torque handle 118
having hollow passage 120 therethrough. The outside
diameter of the distal segment 122 of handle 118 is sized
to fit slidably within passage 110. Proximal of segment
122 is rotating knob 124 having a diameter greater than
that of segment 122 as well as of compression knob 108.
The distal face 126 of knob 124 acts as a stop or shoulder
to limit axial travel in the distal direction of handle
118 relative to compression knob 108.

The proximal end of handle 118 is provided with an
external thread 128 designed to engage the internal thread
130 on rear compression cap 132. There is also provided a
metal split collet 134, having a sleeve portion 136, a
head portion 138, a hollow passage 140 therethrough sized
to accept safety guide 18 therein and a cut 142 running
axially through head portion 134 and partially through
sizeve portion 136. Sleeve portion 136 is sized to fit
within the proximal end of the hollow passage 120, but
head portion 138 is too large to fit within that cavity.
Head portion 138 is provided with external converging
faces 144 and 146 designed to cooperate with similarly
sloping internal faces on handle 108 and on rear
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compression cap 132. Rotation of cap 132 relative to
handle 118 compresses head 138, thereby closing cut 142
until safety guide 18 is gripped firmly within collet 134.
Because the safety quide and the collet are both made of
metal, this gripping action prevents both rotational as
well as axial movement between the two. Conversely, guide
wire 18 can easily be adjusted simply by loosening cap
132. In addition, materials are selected for handle 113,
cap 132 and collet 134 which, upon threading cap 132
tightly onto handle 118, will prevent relative motion
between those three elements.

In use, safety guide 18, which extends proximally of the
end of tube 12, is passed through adaptor 16, while tube
12 is fed into forward compression cap 62 and through
compression seal 82. Cap 62 is than threaded tightly cnto
Y body 68 to grab tube 12 and prevent its removal.
Compression knob 108 is then threaded tightly into the
proximal end of Y body leg 70 to seal that end of leg 70
and prevent the escape of fluid therefrom. Finally, rear
compression cap 132 is tightened onto handle 118 until
guide wire 18 is held firmly therein.

When all three threaded 