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(7) ABSTRACT

An apparatus for percutaneous catheterization. The appara-
tus comprises a catheter, and an inner cannula received
within the lumen of the catheter. The inner cannula has a
distal portion that tapers toward the distal end, and is sized
to extend through the distal opening of the catheter to
provide a generally smooth diametrical transition between
the distal end of the catheter and the distal open end of the
inner cannula. A stiffening cannula is sized to be received in
the lumen of the inner catheter, and has an inner diameter
sized to receive a wire guide therethrough. The stiffening
cannula as a distal section of greater flexibility than the
flexibility of a proximal section for providing kink resistance
to the apparatus.
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SMALL GAUGE NEEDLE CATHETERIZATION
APPARATUS

RELATED APPLICATION

[0001] The present patent document claims the benefit of
the filing date under 35 U.S.C. §119(e) of Provisional U.S.
Patent Application Ser. No. 60/484,414, filed Jul. 2, 2003,
which is hereby incorporated by reference.

BACKGROUND

[0002] 1. Technical Field

[0003] The present application relates to the field of per-
cutaneous catheterization of blood vessels.

[0004] 2. Background Information

[0005] Many medical procedures require the percutancous
placement of a medical device, such as a catheter, in a vein
or an artery. Such catheters are used for, among other things,
blood pressure monitoring, blood sampling and the admin-
istration of drugs and fluids to a patient.

[0006] Typically, such catheters are introduced using the
well-known Seldinger percutaneous entry technique. In the
Seldinger technique, the physician makes an oblique entry
into the vein or artery with a beveled needle. A wire guide
is then inserted through the bore of the needle about 5 to 10
cm into the passageway. The needle is thereafter withdrawn,
leaving the wire guide in place. The catheter is inserted over
the wire guide, and advanced through the skin into the vein
or artery at the needle puncture site. Once the catheter is in
place, the wire guide is withdrawn.

[0007] Conventional wire guides are normally comprised
of a tightly wound helical stainless steel wire coil. In order
to have sufficient rigidity to properly support and lead many
standard catheters and other interventional devices, such
wire guides are typically constructed to have an outer
diameter (O.D.) of about 0.035 or 0.038 inch (0.89 or 0.97
mm). The most common sized needle used for initial vas-
cular access and introduction of a standard 0.035 or 0.038
inch wire guide is an 18 gauge (0.052 inch; 1.32 mm O.D.)
thin-walled needle. The 18 gauge needle has become the
standard needle for use with the Seldinger technique for
percutaneous catheterization. However, the outer diameter
of an 18 gauge needle is just large enough to cause bleeding
or other organ damage if it does not enter the vessel
correctly, or if it inadvertently penetrates some other organ.

[0008] Because of the unavoidable tissue trauma that
results from insertion of a needle, particularly a lancet
beveled needle of the type commonly used in the Seldinger
technique, it would be desirable if a smaller needle could be
used to effect the initial entry. A 22 or 21 gauge (0.028 inch
or 0.032 inch; 0.72 mm or 0.81 mm O.D.) needle has an
outer diameter that is small enough that regardless of where
the needle goes, only minimal, if any, complications are
likely to occur. In addition, needles having smaller outer
diameters (such as 22 or 21 gauge needles), are generally
provided with a correspondingly shorter bevel at the needle
tip compared to the size of the bevel tip of an 18 gauge
needle. It is easier to get a short bevel into the lumen of a
small Vessel than the longer bevel of the 18 gauge needle.
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(0.89 mm or 0.97 mm) diameter wire guide therethrough.
The largest wire guide that can be easily introduced into
such small gauge needles is a wire of 0.018 inch (0.46 mm)
outer diameter. However, as stated, many diagnostic and
interventional devices need at least a 0.035 inch (0.89 mm),
and more preferably a 0.038 inch (0.97 mm), diameter wire
guide to be able to optimally introduce and manipulate such
devices through the vasculature.

[0009] U.S. Pat. No. 4,650,472 (“the ’472 patent”),
assigned to the assignee herein, describes a catheterization
apparatus which allows a smaller gauge needle, such as a 22
gauge (0.028 inch; 0.72 mm O0.D.) needle, to be used for
percutaneous insertion of standard catheters and catheter-
introducing sheaths of up to a size of at least 9 French (0.118
inch; 3.0 mm). The *472 patent is incorporated by reference
herein. In the apparatus described in the ‘472 patent, a
removable inner cannula is provided over the wire guide but
inside the catheter. This removable inner cannula has a
tapered tip which extends through the distal opening of the
catheter, and provides a diametrical transition between the
large distal opening of the catheter and an 0.018 inch wire
guide. The inner cannula is about 0.038 inch (0.97 mm)
0.D., and the catheter is tapered to fit over the inner cannula.
The catheter and the inner cannula are inserted into the blood
vessel in unison, whereby the smooth diametrical transition
of the leading end minimizes the trauma that may otherwise
be caused by the insertion of the large diameter catheter over
the small diameter wire guide in the absence of such a
transition area. Once the catheter is properly positioned
within the blood vessel, the inner cannula and the smaller
wire guide can be withdrawn, leaving the catheter in place.
A 0.035 or a 0.038 inch (0.89 or 0.97 mm) wire guide can
then be introduced through the catheter and into the vessel.

[0010] Thus, the apparatus of the ’472 patent can be
successfully used to percutaneously insert a catheter into a
blood vessel using a wire guide and an introducer needle
which are much smaller in diameter than the distal opening
of the catheter. This ensures good flow characteristics for the
catheter and a minimum of tissue trauma to the patient. It
also allows for the introduction of larger diagnostic and
interventional devices than would otherwise be possible
when an initial entry is made with a small diameter needle.

[0011] In many cases when a catheter is to be inserted, it
is necessary to make the puncture through tough, fibrous
tissue, such as scar tissue, muscle tissue and the like. In such
cases it is sometimes desired to further enhance the rigidity
or column strength of a two-part dilator system such as that
described in the 472 patent, so that the apparatus can be
more easily pushed through the puncture site and the vessel
wall. In order to enhance this rigidity, it is known to position
a thin needle stiffening cannula within the lumen of the inner
cannula of the apparatus of the 472 patent. The stiffening
cannula generally extends from the proximal end of the
apparatus up to about 1 or 2 mm proximal of the distal end
opening. This cannula provides extra stiffness to the appa-
ratus without adding significant bulk, complexity or addi-
tional parts.

[0012] The apparatus described in the *472 patent, as well
as the modified apparatus that includes the stiffening can-
nula, are avallable from Cook Incorporated of Bloomning-
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