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(57) Abstract

A needle guiding system (10) for guiding a needle (12) into
a patient. The system includes an ultrasonic scanning apparatus
(14) having a scan plane (16) and a central ray (18). The system
includes a needle guide (20) having a slot (22) which receives the
needle. The slot has a first side (24) and an opposed second side
(26). The needle is free to move in a path within an arc (18) of at
least w/16 in the slot, but the needle is prevented from moving in
a direction between the first side and the second side by the first
side and second side.
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SLOTTED NEEDLE GUIDE

FIELD OF THE INVENTION

The present invention is related to a needle guide for use with

a scanning apparatus. More specifically, the present invention is related to a
needle guide for use with a scanning apparatus where the needle is free to

move within an arc of at least /16 in the slot.

BACKGROUND OF THE INVENTION

Needle guides are used to assist the operator in the insertion

of a needle into a desired location in a patient. In U.S. Patents 4,363,326,
4,402,324 and 5,235,987, the needle is constrained by the needle guide to
move essentially only in an "axial" direction. The present invention, among
other features, allows the needle while in the slot of the needle guide, to
move along an arc to have a range of paths for insertion into a patient while
the scanning apparatus, to which the guide is attached, remains still.
Because the operator can move the needle within the slotted guide through
an arc, the operator can make corrections in the path of the needle by
partially pulling back the needle from the body and reinserting it at a slightly
different angle.
SUMMARY OF THE INVENTION

The present invention pertains to a needle guiding system for

guiding a needle into a patient. The system comprises an ultrasonic
scanning apparatus having a scan plane and a central ray. The system
comprises a needle guide having a slot which receives the needle. The slot
has a first side and an opposed second side. The needie is free to move in a
path within an arc of at least /16 in the slot, but the needle is prevented
from moving in a direction between the first side and the second side by the
first side and second side.

The present invention pertains to a method for guiding a
needle into a patient. The method comprises the steps of placing an

ultrasonic scanning apparatus in a desired position adjacent a patient. Next

PCT/US99/31255
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there is the step of inserting the needle into a slot of a needle guide attached
to the scanning apparatus. The slot has a first side and an opposing second
side. Then there is the step of moving the needle in the slot while
maintaining the needle guide and scanning apparatus still to arrange the
angle the needle extends from the skin surface of the patient to a desired
angle over an arc of at least n/16 in the slot, but where the needle guide
prevents the needle from moving in a direction between the first side and the
second side. Next there is the step of pushing the needle through the skin
surface at the arranged angle while the scanning apparatus is imaging the

needle as it moves.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings, the preferred embodiment of

the invention and preferred methods of practicing the invention are illustrated
in which:

Figure 1 is a schematic representation of a perspective view of
a needle guiding system of the present invention.

Figure 2 is a schematic representation of a side view of a
needle guiding system within the image plane of the present invention.

Figure 3 is a schematic representation of a cross-sectional
view of the superior surface of a slot.

Figure 4 is a schematic representation of a biopsy guide of the
present invention.

Figure 5 is a schematic representation of a needle guide with

lips on the present invention.

DETAILED DESCRIPTION

Referring now to the drawings wherein like reference numerals

refer to similar or identical parts throughout the several views, and more
specifically to figures 1, 2 and 3 thereof, there is shown a needle guiding
system 10 for guiding a needle 12 into a patient. The system 10 comprises

an ultrasonic scanning apparatus 14 having a scan plane 16 and a central

PCT/US99/31255



10

15

20

25

30

WO 00/40155 PCT/US99/31255

3

ray 18. The system 10 comprises a needle guide 20 having a slot 22 which
receives the needle 12. The slot 22 has a first side 24 and an opposed
second side 26. The needle 12 is free to move in a path within an arc 28 of
at least ©/16, but the needle 12 is prevented from moving in a direction
between the first side 24 and the second side 26 by the first side 24 and
second side 26.

Preferably, the needle guide 20 is disposed such that the slot
22 causes the needle 12 to always stay in a plane perpendicular to or within
the scan plane 16. The scanning apparatus 14 preferably has a skin surface
30 and the needle guide 20 has an inferior edge 38 which extends beyond
the skin surface 30 of the scanning apparatus 14.

Preferably, the needle guide 20 has a superior edge 32 with an
entrance 34 with beveling 37 to facilitate entry of the needle 12 through the
entrance 34. The exit 39 of the inferior edge 38 preferably has lips 36 to
prevent the needle 12 from falling out of the slot 22, as shown in figure 5.
Preferably, the needle guide 20 is releasably attached to the scanning
apparatus 14.

The present invention pertains to a method for guiding a
needle 12 into a patient. The method comprises the steps of placing an
ultrasonic scanning apparatus 14 in a desired position adjacent a patient.
Next there is the step of inserting the needie 12 into a slot 22 of a needle
guide 20 attached to the scanning apparatus 14. The slot 22 has a first side
24 and an opposing second side 26. Then there is the step of moving the
needle 12 in the slot 22 while maintaining the needle guide 20 and scanning
apparatus 14 still to arrange the angle the needle 12 extends from the skin
surface 30 of the patient to a desired angle over an arc 28 of at least =/16,
but where the needle guide 20 prevents the needle 12 from moving in a
direction between the first side 24 and the second side 26. Next there is the
step of pushing the needle 12 through the skin surface 30 at the arranged
angle while the scanning apparatus 14 is imaging the needle 12 as it moves.

In the operation of the preferred embodiment, a needle guide

20 is a device that encompasses a needle 12 and directs the needle 12



10

15

20

25

30

WO 00/40155

4

either within (figs. 2 and 4) or through (fig. 1) the ultrasound beam of the
scanning apparatus 14 to which it is attached so that the needie 12 can
traverse a target area displayed by the ultrasound beam. In the usual needie
guide 20, the needle 12 is free to only move into or out of the tissue. The
guide prevents the needle 12 from moving from side to side or to change its
angle of approach to the target.

When the guide 20 is mounted so that the needle travels
through the ultrasound beam, the needle is directed at the central ray which
should be displayed on the ultrasound image as a vertical line. The guide
constrains the course of the needle 12 to this path. Any target in the tissue to
be traversed by the needle 12 must lie within the displayed vertical line
representing the central ray as shown on the TV monitor. The operator
places the vertical line representing the central ray through the target region
in the tissue and then pushes the needle 12 through the guide (the needle
12 having been previously inserted in the guide) until the tip of the needle is
seen entering the target. The guide may have a release mechanism (such as
the split lips 36 used in U.S. Patent No. 5,235,987) which permits the user to
separate the guide and scanning apparatus 14 from the needle 12 so that
the needle 12 may remain in the target region of the patient without its
remaining attached to the guide. Alternatively, if there are no split lips, the
needle can be released from the guide by having the operator lift the probe
14 vertically off the subject so that the needle guide slides over the needle.

In the apparatus, the needle 12 lies within a slot 22 in the guide
so that it is free to move in an arcuate manner within or through the
ultrasound beam to change the angle of approach to the target. However, it
is prevented from moving from side to side so that it always stays within the
same plane (either within the beam or through the beam) depending upon
how the guide is attached to the scanning apparatus 14. Because the
operator can change the angle of approach of the needle 12 within the guide
while the needle 12 is being directed to the target, the operator can make
adjustments in the needle 12 path to improve its course. When the needle

12 travels within the ultrasound beam, at least the needle tip is usually

PCT/US99/31255
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displayed on the monitor as the operator manipulates the needle 12 position
and direction. If the needle 12 travels through the beam, a vertical row of dot
markers may continue to be displayed to define the central ray 18 of the
ultrasound image (fig. 1) that the needle 12 will intersect. Creation of the
electronic dot marker display of the central ray 18 itself is well known to one
skilled in the art and is available with the Siterite scanning apparatus sold by
Dymax Corporation, Pittsburgh, Pennsylvania. (Siterite is a registered
trademark of Dymax Corporation).

The slot 22 is open on the surface touching the skin. In
operation, the scanning apparatus 14 is pressed against the skin so that the
skin acts as the inferior closing surface of the slot 22, capturing the needle
12 within it. However, when one wants to separate the needle 12 from the
guide, one only lifts the guide and scanning apparatus 14 off the skin,
leaving the needle 12 within the patient. This is the preferred embodiment.
One could, however, attach plastic lips 36 to close the lower end of the guide
(lips 36 similar to those used in U.S. Patent No. 5,235,987, incorporated by
reference herein) to provide a more secure closure of the slot 22 and still
allow the needle 12 to be easily separated from the scanning apparatus 14.
The needle 12 parts the lips 36 as the scanning apparatus 14 and guide are
lifted off the skin.

This slotted guide should be especially useful for operators
who are accustomed to freehand (no guide used) directing needles into
superficial vessels (within 1-2 cm of the skin) but who appreciate the
difficulties of the freehand approach. The slotted guide continues to provide
the operator freedom to vary the angle of needle 12 approach while either
having the needle 12 travel within the ultrasound beam or intersecting the
central ray 18 of the beam.

In an alternate embodiment for breast biopsy, as shown in
figure 4, a biopsy guide indents the skin of one side of the breast so that the
needle 12 can be directed horizontally to the mass minimizing the chance
that the needle 12 will be directed toward the lung 51 and possibly puncture
the lung 51.

PCT/US99/31255
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In an alternate embodiment with lips, as shown in figure 5, the
same embodiment as the preferred embodiment is used except that lips 36
project from the inferior edge 32 of the slot to prevent the needle 12 from
easily falling out of the siot.

Although the invention has been described in detail in the
foregoing embodiments for the purpose of illustration, it is to be understood
that such detail is solely for that purpose and that variations can be made
therein by those skilled in the art without departing from the spirit and scope

of the invention except as it may be described by the following claims.
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CLAIMS

1. A needle guiding system for guiding a needle into a
patient comprising:

an ultrasonic scanning apparatus having a scan plane and a
central ray; and

a needle guide having a slot which receives the needle, said
slot having a first side and an opposed second side, said needle free to
move in a path within an arc of at least n/16, but said needle is prevented
from moving in a direction between the first side and the second side by the

first side and second side.

2. A system as described in Claim 1 wherein the needle guide
is disposed such that the siot causes the needle to always stay in a plane

perpendicular to or within the scan plane.

3. A system as described in Claim 2 wherein the scanning
apparatus has a skin surface and wherein the needle guide has an inferior

edge which extends beyond the skin surface of the scanning apparatus.

4. A system as described in Claim 3 wherein the needle guide
has a superior edge with an entrance with beveling to facilitate entry of the

needle through the entrance.

5. A system as described in Claim 4 wherein the exit of the

inferior edge has lips to prevent the needle from falling out of the slot.

6. A system as described in Claim 5 wherein the needle

guide is releasably attached to the scanning apparatus.

7. A method for guiding a needie into a patient comprising
the steps of:

placing an ultrasonic scanning apparatus in a desired position
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adjacent a patient;

inserting the needle into a slot of a needle guide attached to
the scanning apparatus, said slot having a first side and an opposing second
side;

moving the needle in the slot while maintaining the needle
guide and scanning apparatus still to arrange the angle the needle extends
from the skin surface of the patient to a desired angle over an arc of at least
n/16, but where the needle guide prevents the needle from moving in a
direction between the first side and the second side; and

pushing the needle through the skin surface at the arranged

angle while the scanning apparatus is imaging the needle as it moves.
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