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Description

[0001] The presentinvention relates to an ultrasound-
guided piercing needle according to the preamble of
claim 1, the features of which are known from document
EP 0 072 671 A2. Such an ultrasound-guided piercing
needle serves for piercing a patient while detecting a po-
sition of the piercing needle utilizing the reflection of ul-
trasonic waves, as well as to an indwelling needle incor-
porating the piercing needle.

[0002] Forexample, atthe time of transfusion of a high-
concentration pabulum into a patient, an indwelling nee-
dle including a catheter (outer needle) and a piercing
needle (inner needle) is made to pierce the patient, the
piercing needle is evulsed with the catheter left in a
pierced state, a guide wire is inserted through the cath-
eter to reach a blood vessel (vein) near the heart, the
catheter is evulsed, a central arterial catheter is inserted
along the guide wire into the blood vessel, the guide wire
is removed so that only the central arterial catheter is left
indwelling in the pierced state, a transfusion line through
which a pabulum, amedicinal liquid, or the like is supplied
is connected to the central arterial catheter, and a trans-
fusion is conducted.

[0003] In the case that such an indwelling needle is
made to pierce a blood vessel, for example, ultrasonic
waves are emitted from an ultrasonic imaging device,
thereby confirming the position of the blood vessel to be
pierced. In addition, the piercing needle, which is in the
pierced state, is irradiated with ultrasonic waves, and a
surgical procedure is carried out while confirming the po-
sition of the piercing needle through an image obtained
based on the reflected waves.

[0004] Hitherto, as such an indwelling needle, indwell-
ing needles in which an outer circumferential surface of
a piercing needle (inner needle) is provided with a helical
groove or a V-shaped groove in a recessed form have
been known (see, for example, Japanese Patent No.
3171525 and Japanese Laid-Open Patent Publication
No. 03-228748). Upon using this type of indwelling nee-
dle, the piercing needle is made to pierce a diseased part
of a patient, the pierced part is irradiated with ultrasonic
waves emitted from an ultrasonic imaging device, where-
upon the ultrasonic waves are reflected by an air layer
in the helical groove or the V groove, and the reflected
waves are received by the ultrasonic imaging device in
order to obtain a picked-up image (echo image) of the
piercing needle.

Document DE 20 2005 00 84 89 U1 discloses another
generic ultrasound-guided piercing needle.

[0005] Meanwhile, in order to accurately grasp the po-
sition of the piercing needle, as mentioned above, it is
important to obtain a clear echo image. In order to obtain
a clear echo image, reflected waves with sufficient inten-
sity must be returned from the piercing needle to a probe
of the ultrasonic imaging device. Therefore, it is desired
to develop an ultrasound-guided piercing needle, which
ensures that stronger reflected waves, and hence a clear-
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er echo image, can be obtained.

[0006] The present invention has been made in con-
sideration of the above-mentioned problems. According-
ly, it is the object of the present invention to provide an
ultrasound-guided piercing needle and an indwelling
needle, which ensure that ultrasonic waves can be re-
flected more effectively, whereby the position of the pierc-
ing needle in a living body can be confirmed assuredly
and with high accuracy.

[0007] The object of the invention is achieved by
an ultrasound-guided piercing needle according to
claim 1. Advantageous embodiments are carried out
according to the dependent claims. There is provided
an ultrasound-guided piercing needle having a
ridged and grooved portion, which reflects ultrason-
icwaves, the ridged and grooved portion comprising
a grooved portion provided on an outer circumfer-
ential surface near a distal portion having a blade
face, and ridged portions provided on both sides of
the grooved portion.

[0008] In this manner, since the ridged and grooved
portion includes/the grooved portion and the ridged por-
tions provided on both sides of the grooved portion, ul-
trasonic waves are reflected not only by the grooved por-
tion, but also by the ridged portions. Therefore, ultrasonic
waves can be reflected assuredly and suitably, and can
be detected by the ultrasonic imaging device. Conse-
quently, upon piercing a patient, the ultrasound-guided
piercing needle can be confirmed assuredly and with high
accuracy by the ultrasonic imaging device, whereby a
safe and assured procedure can be carried out while con-
firming the position of the ultrasound-guided piercing
needle.

[0009] In addition, in the aforementioned ultrasound-
guided piercing needle, the ridged and grooved portion
isformed inan annular shape on the outer circumferential
surface, and a plurality of ridged and grooved portions
may be provided along an axial direction of the ultra-
sound-guided piercing needle.

[0010] With such a configuration, the formation of the
ridged and grooved portion in an annular form on the
outer circumferential surface enables the entire circum-
ference to act as areflecting surface, so that when pierc-
ing is carried out, ultrasonic waves can be reflected ef-
fectively, irrespective of the position around the axis of
the ultrasound-guided piercing needle. In addition, since
plural ridged and grooved portions are provided along
the axial direction of the ultrasound-guided piercing nee-
dle, the number of parts that provide suitable reflection
of ultrasonic waves is increased significantly. Therefore,
ultrasonic waves can be reflected effectively, and more
sufficient reflected waves can be obtained. Consequent-
ly, the position of the ultrasound-guided piercing needle
by the ultrasonic imaging device can be confirmed with
higher accuracy.

[0011] Further, in the aforementioned ultrasound-guid-
ed piercing needle, the plurality of ridged and grooved
portions may be formed such that the ridged portions of
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adjacent ones of the ridged and grooved portions are
continuous with each other.

[0012] Byformingtheridgedand grooved portions con-
tinuously along the axial direction of the ultrasound-guid-
ed piercing needle, ultrasonic waves can be reflected
more effectively, and more sufficient reflected waves can
be obtained. As a result, the position of the ultrasound-
guided piercing needle by the ultrasonic imaging device
can be confirmed with higher accuracy.

[0013] By forming the ridged and grooved portion in
this manner, the entire circumference acts as a reflecting
surface, so that when piercing is carried out, ultrasonic
waves can be reflected effectively, irrespective of the po-
sition around the axis of the ultrasound-guided piercing
needle. In addition, the number of parts provided for suit-
able reflection of ultrasonic waves is increased, so that
more sufficient reflected waves can be obtained. Conse-
quently, the position of the ultrasound-guided piercing
needle by the ultrasonicimaging device can be confirmed
with higher accuracy.

[0014] Further, inthe aforementioned ultrasound-guid-
ed piercing needle, the grooved portion may be arcuate
in cross section.

[0015] According to the above configuration, an inner
wall surface of the grooved portion constitutes an arcuate
reflecting surface. Thus, even if the piercing angle chang-
es, ultrasonic waves incident on the grooved portion can
be reflected in substantially the same direction as the
direction of incidence. Therefore, ultrasonic waves can
be reflected suitably, and as a result, the position of the
ultrasound-guided piercing needle by the ultrasonic im-
aging device can be confirmed with higher accuracy.
[0016] In addition, in the aforementioned ultrasound-
guided piercing needle, the ridged portions may be ar-
cuate in cross section.

[0017] Accordingto the above configuration, outer wall
surfaces of the ridged portions constitute arcuate reflect-
ing surfaces. Thus, even if the piercing angle changes,
ultrasonic waves incident on the ridged portions can be
reflected in substantially the same direction as the direc-
tion of incidence. Therefore, ultrasonic waves can be re-
flected suitably, and as a result, the position of the ultra-
sound-guided piercing needle by the ultrasonic imaging
device can be confirmed with higher accuracy.

[0018] Further, according to the present invention,
there is provided an indwelling needle including an inner
needle and an outer needle in which the inner needle is
inserted, wherein the inner needle is configured as an
ultrasound-guided piercing needle having a ridged and
grooved portion, which reflects ultrasonic waves. The
ridged and grooved portion further comprises a grooved
portion provided on an outer circumferential surface near
a distal portion having a blade face, and ridged portions
provided on both sides of the grooved portion.

Brief Description of Drawings

[0019]
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FIG. 1 is an overall view showing the configuration
of an indwelling needle having an ultrasound-guided
piercing needle according to one comparative exam-
ple for better understanding the scope of the present
invention;

FIG. 2A is a plan view showing the configuration of
a catheter and an outer needle hub shown in FIG. 1;
FIG. 2B s a partially omitted enlarged sectional view,
taken along an axial direction, of a distal portion and
portions in the vicinity thereof of the catheter shown
in FIG. 2A;

FIG. 3A is a plan view showing the configuration of
an ultrasound-guided piercing needle and an inner
needle hub according to one embodiment of the
present invention;

FIG. 3B is a enlarged side view, shown partially in
cross section, of an ultrasound-guided piercing nee-
dle according to one embodiment of the present in-
vention;

FIG. 4 is a partially omitted enlarged sectional view
showing a part near a distal portion of an indwelling
needle having an ultrasound-guided piercing needle
according to one embodiment of the present inven-
tion;

FIG.5is a schematicillustration showing the manner
in which an indwelling needle, having an ultrasound-
guided piercing needle according to one embodi-
ment of the present invention, is made to pierce a
patient while the ultrasound-guided piercing needle
is detected by an ultrasonic imaging device;

FIG. 6 is an enlarged schematic illustration of a con-
dition in which ultrasonic waves, which are irradiated
on an indwelling needle having an ultrasound-guided
piercing needle according to one embodiment of the
present invention, are reflected;

FIG. 7 is a schematic illustration of a mode of usage,
in which an ultrasound-guided piercing needle ac-
cording to one embodiment of the present invention
is made to directly pierce a patient;

FIG. 8 is an enlarged side view showing grooved
portions of an ultrasound-guided piercing needle ac-
cording to a first modification; and

FIG. 9 is an enlarged side view showing grooved
portions of an ultrasound-guided piercing needle ac-
cording to a second modification not falling under
the scope of the claims.

[0020] An ultrasound-guided piercing needle and an
indwelling needle according to the present invention will
be described in relation to comparative examples and
preferred embodiments with reference to the attached
drawings.

[0021] FIG. 1isanoverall view showing a configuration
of an indwelling needle 12 having an ultrasound-guided
piercing needle 10 (hereinafter referred to simply as a
"piercing needle") according to one comparative exam-
ple. Incidentally, for convenience of description, in each
of the attached drawings (exclusive of some drawings),
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the axial direction of the indwelling needle 12 and the
axial direction of each of members constituting the ind-
welling needle 12 are indicated by the arrow X. In addi-
tion, a direction toward distal portions of the indwelling
needle 12 and members thereof is denoted by the arrow
Xl, whereas a direction toward proximal portions of the
members is denoted by the arrow X2.

[0022] As shown in FIG. 1, the indwelling needle 12
according to one configuration example includes a cath-
eter 14, an outer needle hub 16 connected to a proximal
portion of the catheter 14, a piercing needle 10 inserted
into the interior of the catheter 14, and an inner needle
hub 18 connected to a proximal portion of the piercing
needle 10.

[0023] The inner needle hub 18 is configured to fit into
the interior of the outer needle hub 16. In FIG. 1, a con-
dition is shown in which a connected body of the piercing
needle 10 and the inner needle hub 18 is fitted into a
connected body of the catheter 14 and the outer needle
hub 16. In this condition, a blade face 11, which is formed
at a distal portion of the piercing needle 10, is exposed
(protruded) from a distal end of the catheter 14. A syringe
30 can be connected to a proximal portion of the inner
needle hub 18 (see FIG. 5).

[0024] FIG. 2Ais a plan view showing a configuration
of the catheter 14 and the outer needle hub 16 of the
indwelling needle 12 shown in FIG. 1. In the indwelling
needle 12 according to one exemplary configuration, the
catheter 14 constitutes an outer needle, which is formed,
for example, from a transparent resin material. The cath-
eter 14 has an appropriate degree of elasticity and is
formed in a tubular shape so as to surround the piercing
needle 10. The catheter 14 reaches the vicinity of the
distal end of the piercing needle 10. When the distal end
of the piercing needle 10 is inserted into a blood vessel,
the catheter 14 also is inserted into the same blood ves-
sel.

[0025] Examples of materials constituting the catheter
14 may include various flexible resins such as ethylene-
tetrafluoroethylene copolymer (ETFE), polyurethane,
and polyether nylon resin. Examples of materials consti-
tuting the outer needle hub 16 may include polyolefins
such as polyethylene, polypropylene, ethylene-vinyl ac-
etate copolymer, etc., polyvinyl chloride, polymethyl
methacrylate, polycarbonates, polybutadiene, polya-
mides, and polyesters.

[0026] FIG. 2B is a partially omitted enlarged sectional
view, taken along the axial direction, of a distal portion
and a portion in the vicinity thereof of the catheter 14. As
shown in FIG. 2B, an inner circumferential surface prox-
imate a distal portion of the catheter 14 is formed with
inner circumferential grooved portions 20, which are hol-
lowed in a shape protuberant to the outer circumferential
side. In the example shown in the drawing, the inner cir-
cumferential grooved portions 20 are substantially sem-
icircular in cross section, are formed in an annular shape
with a substantially constant depth in the circumferential
direction, and are formed at predetermined intervals in
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the axial direction and over a predetermined range (de-
noted by A in FIG. 2A).

[0027] The distance L1 from a maximal distal portion
of the catheter 14 to the inner circumferential grooved
portion 20 on the distal side thereof is set, for example,
from 0 to 3 mm, and more preferably, from 1 to 2 mm.
The distance L2 in the axial direction (X-direction) from
the maximal distal portion of the catheter 14 to the inner
circumferential grooved portion 20 on the proximal side
thereof is set, for example, from 2 to 10 mm, and more
preferably, from 6 to 8 mm. The depth in the radial direc-
tion of the inner circumferential grooved portion 20 is set,
for example, from 10 to 25 um. The groove pitch (the
interval in the axial direction) of the plurality of inner cir-
cumferential grooved portions 20 is set, for example, from
0.2 to 0.5 mm.

[0028] FIG. 3Ais a plan view showing a configuration
of a piercing needle 10 and an inner needle hub 18 ac-
cording to an embodiment of the present invention. In an
indwelling needle 12 according to one exemplary config-
uration, the piercing needle 10 constitutes an inner nee-
dle. The piercing needle 10 comprises a hollow tube
formed at a distal portion thereof with a blade face 11,
which is inclined relative to the axis of the piercing needle
10.

[0029] The material constituting the piercing needle 10
is a material from which a sharp blade edge can be
formed thereon to provide a sufficient piercing force (pen-
etrating force), and which has strength necessary for
piercing. Examples of suitable materials include stainless
steel, aluminum alloys, and copper alloys.

[0030] A proximal portion of the piercing needle 10 is
connected to and held by a distal portion of the inner
needle hub 18. Examples of materials constituting the
inner needle hub 18 include the same materials as those
of the outer needle hub 16, as mentioned above. As
shown in FIG. 3A, an outer circumferential surface in the
vicinity of the distal portion of the piercing needle 10 (a
predetermined range on the proximal side relative to the
blade face 11) is formed with ridged and grooved portions
22, for reflecting ultrasonic waves over a predetermined
range along the axial direction of the piercing needle 10.
[0031] FIG. 3B is an enlarged side view partially in
cross section showing the ridged and grooved portions
22 of the piercing needle 10 shown in FIG. 3A. The out-
side diameter D of the piercing needle 10 is set, for ex-
ample, from 0.7 to 0.8 mm. In the present embodiment,
the ridged and grooved portions 22 are formed in an an-
nular shape on the outer circumferential surface of the
piercing needle 10. Plural ridged and grooved portions
22 are provided at intervals along the axial direction (X-
direction) of the piercing needle 10. In the example shown
in the drawing, the interval L3 of the ridged and grooved
portions 22 in the axial direction may be set to a constant
value. In this case, the interval L3 is set, for example,
from 200 to 500 pm.

[0032] The distance L4 (see FIG. 3A) along the axial
direction from a maximal distal portion of the piercing
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needle 10 to the ridged and grooved portion 22 on the
distal side is set, for example, from 0.3 to 5 mm. The
distance L5 (see FIG. 3A) along the axial direction from
the maximal distal portion of the piercing needle 10 to
the ridged and grooved portion 22 on the proximal side
is set, for example, from 5 to 50 mm.

[0033] Incidentally, in the example of the piercing nee-
dle 10 shown in the drawing, the interval L3 of the ridged
and grooved portions 22 in the axial direction is set to a
constant value. However, some or all of the intervals of
the plural ridged and grooved portions 22 may be set to
a different value. For instance, the interval of the ridged
and grooved portions 22 may be set to be smaller on the
distal side of the piercing needle 10 (or the interval of the
ridged and grooved portions 22 may be set to be greater
on the proximal side of the piercing needle 10).

[0034] As shown in FIG. 3B, the ridged and grooved
portion 22 includes the grooved portion 24, which is
formed in an annular shape so as to protrude toward the
inner circumferential side, and the ridged portions 26,
which are disposed on both sides (both sides in the axial
direction) of the grooved portion 24, and are formed in
an annular shape so as to protrude toward the radially
outer side.

[0035] Inthe presentembodiment, the grooved portion
24 is arcuate in cross section, and is formed with a sub-
stantially constant depth over the circumferential direc-
tion. The width W1 of the grooved portion 24 in the axial
direction is set, for example, from 30 to 100 um. The
depth H1 of the grooved portion 24 in the radial direction
is set, for example, from 5 to 20 pum.

[0036] In the present embodiment, the ridged portion
26 is arcuate in cross section, and is formed with a sub-
stantially constant height over the circumferential direc-
tion. The width W2 of the ridged portion 26 in the axial
direction is set, for example, from 5 to 20 um. The height
H2 of the ridged portion 26 in the radial direction is set,
for example, from 1 to 15 um.

[0037] Incidentally, the ridged and grooved portions
22, which are configured as described above, can be
formed comparatively easily by subjecting a tubular blank
material (work) to machining work, such as plastic work-
ing, cutting, and electric discharge machining.

[0038] FIG. 4 is a partially omitted enlarged sectional
view showing a condition in which a piercing needle 10
according to one embodiment of the present invention is
inserted into a catheter 14, such that a distal portion,
inclusive of a blade face 11, of the piercing needle 10 is
exposed (protruded) from a distal portion of the catheter
14. The inside diameter of the catheter 14 is set to be
approximately equal to or slightly larger than the outside
diameter of the ridged portions 26, so that the piercing
needle 10, provided with the ridged portions 26 thereon,
can be inserted into the catheter 14.

[0039] Further, as shown in FIG. 4, in the present em-
bodiment, inner circumferential grooved portions 20 and
ridged and grooved portions 22 of the catheter 14 and
the piercing needle 10 are formed such that, in a condition
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in which the distal portion of the piercing needle 10 is
exposed (protruded) a predetermined length from the dis-
tal portion of the catheter 14, the phase in the axial di-
rection of the plurality of inner circumferential grooved
portions 20 and the phase in the axial direction of the
plurality of ridged and grooved portions 22 are shifted
from each other.

[0040] The indwelling needle 12 including the piercing
needle 10 according to the present embodiment is basi-
cally constructed as described above. Next, a method of
using the indwelling needle 12 and operations and effects
of the indwelling needle 12 will be described.

[0041] Prior to piercing by the indwelling needle 12, a
syringe 30 is connected to a proximal portion of an inner
needle hub 18, as shown in FIG. 5. The syringe 30 in-
cludes a hollow cylindrical syringe main body 32, and a
plunger 34 inserted inside the syringe main body 32. The
syringe main body 32 is provided at a distal portion there-
of with a connection port 36, which is connected to a
proximal portion of the inner needle hub 18. Consequent-
ly, the syringe 30 communicates with the interior of the
inner needle hub 18 through the connection port 36.
[0042] To perform piercing using the indwelling needle
12, first, as shown in FIG. 5, the indwelling needle 12
inclusive of the piercing needle 10 is gripped by a health
care staff worker such as a doctor or the like, and is made
to pierce ablood vessel (vein) of a patient 50. The piercing
needle 10 is gradually inserted toward a desired area,
whereupon the distal portion of the piercing needle 10 is
advanced while cutting open a body tissue 52. In this
case, as shown in FIG. 6, the piercing needle 10 is in-
serted into the interior of the catheter 14, and in this con-
dition, the ridged and grooved portions 22 of the piercing
needle 10 are located inside the catheter 14. Therefore,
the indwelling needle 12 is allowed to pierce the patient
while the ridged and grooved portions 22 of the piercing
needle 10 are prevented from coming into contact with
the body tissue 52.

[0043] Onthe other hand, simultaneously with piercing
of the patient by the indwelling needle 12, a probe 42 of
an ultrasonic imaging device 40 is pressed onto the vi-
cinity of the pierced part of the patient 50, and irradiation
of the patient with an echo beam (ultrasonic waves) E is
conducted. Incidentally, the probe 42 is configured so as
to be capable of emitting the echo beam E as well as
receiving reflected waves (a reflected echo) of the echo
beam E.

[0044] TheechobeamE is emittedinthe direction from
a skin surface toward the inside of the patient 50, and a
distal portion of the indwelling needle 12 is irradiated with
the echo beam E. Then, as shown in FIG. 6, the echo
beam E is reflected toward the side of the probe 42 from
inner wall surfaces of the inner circumferential grooved
portions 20, which are formed at the inner circumferential
surface of the catheter 14. Similarly, the echo beam E is
reflected by air that is sealed inside the inner circumfer-
ential grooved portions 20. Ultrasonic waves (reflected
waves) reflected by the inner circumferential grooved
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portions 20 are represented as a reflection echo E1. In
this case, the reflection echo E1, which is reflected by
the inner wall surfaces of the inner circumferential
grooved portions 20, is not attenuated by air that exists
in the inner circumferential grooved portions 20. There-
fore, the reflection echo E1 has an intensity approximate-
ly equal to the intensity of the emitted echo beam E. The
reflection echo E1 is received by the probe 42.

[0045] In addition, the echo beam E is transmitted
through the catheter 14, so as to be reflected from the
ridged and grooved portions 22 toward the side of the
probe 42. Reflected waves reflected by the ridged and
grooved portions 22 are represented as a reflection echo
E2. The reflection echo E2, which is reflected by the
ridged and grooved portions 22, includes a reflection
component reflected by the grooved portion 24, and an-
other reflection component reflected by the ridged por-
tions 26. The reflection echo E2 reflected by the ridged
and grooved portions 22 is received by the probe 42.
[0046] As mentioned above, in the present embodi-
ment, the grooved portion 24 is arcuate in cross section
and the inner wall surface thereof constitutes an arcuate
reflecting surface. The ridged portions 26 are arcuate in
cross section and outer wall surfaces thereof constitute
arcuate reflecting surfaces. Therefore, even if the pierc-
ingangle 6 (see FIG. 5) of the indwelling needle 12 chang-
es, the echo beam E emitted from the probe 42 can be
reflected by the inner wall surfaces of the grooved por-
tions 24 as well as by the outer wall surfaces of the ridged
portions 26 toward the side of the probe 42.

[0047] When reflected waves (reflection echoes E1,
E2) of the echo beam E are received by the probe 42,
data concerning the reception thereof is output from the
probe 42 through lead wires 44 and is sent to a control
unit (not shown) of the ultrasonic imaging device 40 in
order to be processed and thereafter displayed as an
image on a display unit 46. More specifically, an image
of the catheter 14 and the piercing needle 10, which is
displayed on the display unit 46, is displayed in a linear
form as a length along the axial direction of the ridged
and grooved portions 22, which have been detected by
the ultrasonicimaging device 40. Consequently, whether
or not the distal portion of the piercing needle 10 has
reached the blood vessel (vein) of the patient 50 can be
confirmed by observing the display unit 46.

[0048] As a result, the vicinity of the distal portion of
the piercing needle 10 is clearly displayed as an image
on the display unit 46 of the ultrasonic imaging device
40, whereby the position of the piercing needle 10 that
makes up the indwelling needle 12 can be confirmed with
high accuracy.

[0049] Then, the doctor or the like moves the piercing
needle 10 and the probe 42 while observing the display
unit 46, so as to guide the piercing needle 10 toward the
blood vessel of the patient 50. In this instance, the ind-
welling needle 12 is advanced while the plunger 34 of
the syringe 30 is withdrawn appropriately. When the
piercing needle 10 has pierced the blood vessel correctly,
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blood is introduced through the connection port 36 of the
syringe 30 into the syringe main body 32, resulting in
flashback.

[0050] Once piercing of the blood vessel by the pierc-
ing needle 10 has been confirmed in this manner, the
piercing needle 10 and the syringe 30 are removed,
thereby leaving the catheter 14 and a guide wire (not
shown) inserted in the blood vessel through the catheter
14, after which the catheter 14 is removed. Next, a central
venous catheter (not shown) is placed along the guide
wire in an indwelling state in the blood vessel. Subse-
quently, a transfusion line (not shown) is connected to a
central arterial catheter, and pabulum, a medicinal liquid,
or the like is supplied into the blood vessel.

[0051] At the time of evulsing the piercing needle 10
while leaving the catheter 14 behind, the piercing needle
10 is evulsed to the exterior of the patient’s body through
the interior (lumen) of the catheter 14, so that the ridged
and grooved portions 22 of the piercing needle 10 are
prevented from coming into contact with body tissue 52,
in the same manner as when the patient is pierced with
the piercing needle.

[0052] As described above, according to the piercing
needle 10 of the present embodiment, the ridged and
grooved portion 22 is composed of the grooved portion
24 and the ridged portions 26 provided on both sides of
the grooved portion 24, such that ultrasonic waves are
reflected not only at the grooved portion 24 but also on
the ridged portions 26. Therefore, ultrasonic waves can
be reflected assuredly and suitably, so as to be detected
by the ultrasonic imaging device 40. As a result, the po-
sition of the piercing needle 10, which is made to pierce
the patient, can be confirmed by the ultrasonic imaging
device 40 assuredly and with high accuracy, whereby a
safe and assured procedure can be carried out while con-
firming the position of the piercing needle 10.

[0053] In addition, in the present embodiment, the
ridged and grooved portions 22 are disposed in an an-
nular form. Therefore, the entire circumference of the
ridged and grooved portions 22 constitutes a reflecting
surface. Therefore, ultrasonic waves can be effectively
reflected, irrespective of the position around the axis of
the piercing needle 10 at the time of piercing. Further,
since plural ridged and grooved portions 22 are provided
along the axial direction of the piercing needle 10, the
number of parts provided for suitable reflection of ultra-
sonic waves is increased. Therefore, ultrasonic waves
can be reflected effectively, and more sufficient reflected
waves can be obtained. Consequently, the position of
the piercing needle 10 can be confirmed with higher ac-
curacy by the ultrasonic imaging device 40.

[0054] Further, in the present embodiment, the
grooved portion 24 is arcuate in cross section, and the
inner wall surface thereof constitutes an arcuate reflect-
ing surface. The ridged portions 26 are arcuate in cross
section, and the outer wall surfaces thereof constitute
arcuate reflecting surfaces. Therefore, even in the case
that the piercing angle 6 (see FIG. 5) of the indwelling
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needle 12 changes, ultrasonic waves emitted from the
probe 42 can be reflected back toward the side of the
probe 42 by the inner wall surface of the grooved portion
24 and the outer wall surfaces of the ridged portions 26.
In other words, ultrasonic waves can be reflected toward
the side of the probe 42, whereby the position of the in-
dwelling needle 12 can be confirmed irrespective of the
piercing angle 6 of the indwelling needle 12.

[0055] Furthermore, the inner circumferential grooved
portions 20 are formed on the inner circumferential sur-
face of the catheter 14, so that ultrasonic waves also are
reflected at the inner circumferential grooved portions
20. Therefore, the intensity of the reflected waves, which
are received by the probe 42, can be enhanced, whereby
a clearer echo image can be obtained. As a result, the
position of a distal portion of the indwelling needle 12 can
be confirmed with high accuracy.

[0056] Incidentally, while a mode of use of the piercing
needle 10 according to the present embodiment has
been described above with reference to a case in which
the piercing needle 10 is configured as an inner needle
of an indwelling needle 12, which includes both an outer
needle and the inner needle, the piercing needle 10 of
the present invention also is applicable to cases in which
the piercing needle 10 is made to directly pierce a patient
to capture a blood vessel of the patient, without using a
catheter 14, as shownin FIG. 7. In this case, for example,
a Y hub (not shown) is connected to a proximal portion
ofthe inner needle hub 18, and a guide wire and a central
arterial catheter are passed through the Y hub, the inner
needle hub 18, and the piercing needle 10. Thus, a pro-
cedure, which is the same or similar to the aforemen-
tioned procedure, can be carried out. Furthermore, in
such a mode of use, ultrasonic waves (the echo beam
E) can be reflected by the ridged and grooved portions
22 assuredly and suitably, and the position of the piercing
needle 10, in a state of piercing the patient, can be con-
firmed by the ultrasonic imaging device 40 assuredly and
with high accuracy, so that a safe and assured procedure
can be carried out while confirming the position of the
piercing needle 10.

[0057] In addition, while a mode of use of the piercing
needle 10 according to the present embodiment has
been described above with reference to a case in which
the piercing needle 10 is used as a guide wire introducing
needle in order to place a central arterial catheter in an
indwelling state by a so-called Seldinger catheter tech-
nique, the piercing needle 10 of the present invention
can also be used as an indwelling needle for performing
a transfusion by being set in an indwelling manner in a
deletion blood vessel. The piercing needle 10 can also
be used as a biopsy needle for sampling a portion of a
body tissue or cells, or the like.

[0058] FIG. 8 is a side view showing the configuration
of a distal portion, and portions in the vicinity thereof, of
an ultrasound-guided piercing needle 10a (hereinafter
referred to simply as a "piercing needle 10a") according
to a first modification. In the piercing needle 10a accord-
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ing to the first modification, plural ridged and grooved
portions 22 may be formed such that ridged portions 26
of the adjacent ridged and grooved portions 22 are con-
tinuous (connected) with each other. By the ridged and
grooved portions 22 of the piercing needle 10 being
formed in this manner, the amount of reflected waves
directed toward the side of the probe 42 can be increased,
compared with the case of the piercing needle 10 accord-
ing to the basic form thereof, as described above in re-
lation to the aforementioned embodiment. As a result,
confirmation of the position of the piercing needle 10a by
the ultrasonic imaging device 40 can be performed with
higher accuracy.

[0059] FIG. 9is a side view showing the configuration
of a distal portion, and portions in the vicinity thereof, of
an ultrasound-guided piercing needle 10b (hereinafter
referred to simply as a "piercing needle 10b") according
to a second modification. In the piercing needle 10b ac-
cording to the second modification, a ridged and grooved
portion 27 having a grooved portion 28 and ridged por-
tions 29 on both sides of the grooved portion 28 may be
formed in a helical shape, which extends in the axial di-
rection of the piercing needle 10b, while also extending
around the outer circumferential surface of the piercing
needle 10b at least a plurality of times. By configuring
the ridged and grooved portion 27 in this manner, ultra-
sonic waves can be effectively reflected, and more suf-
ficient reflected waves can be obtained, similar to the
case of the ridged and grooved portions 22 described
above. Consequently, confirmation of the position of the
piercing needle 10b by the ultrasonic imaging device 40
can be performed with enhanced accuracy.

[0060] In addition, by forming the ridged and grooved
portion 27 of the piercing needle 10b in a helical shape,
when the piercing needle 10b is inserted into the catheter
14, it is ensured that the phase in the axial direction of
the plurality of inner circumferential grooved portions 20,
and the phase in the axial direction of the ridged and
grooved portion 27 can easily be shifted from each other.
[0061] Further, the inner circumferential grooved por-
tion 20 of the catheter 14 may be formed in a helical
shape having a different angle from that of the ridged and
grooved portion 27, or alternatively, the inner circumfer-
ential grooved portion 20 of the catheter 14 may be
formed in a helical shape in a different direction from that
of the ridged and grooved portion 27. With such a con-
figuration as well, the phase in the axial direction of the
inner circumferential grooved portion 20, and the phase
in the axial direction of the ridged and grooved portion
27 can easily be shifted from each other.

[0062] Whenthe phaseinthe axial directionoftheinner
circumferential grooved portion(s) 20, and the phase in
the axial direction of the ridged and grooved portion(s)
27 are shifted from each other, attenuation in the intensity
of the reflected ultrasonic waves can be restrained.
[0063] Incidentally, the presentinvention is notrestrict-
ed to the above-described embodiments, and naturally,
various configurations are possible without deviating
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from the scope of the claims.

Claims

1.

An ultrasound-guided piercing needle (10, 10a, 10b)
including a ridged and grooved portion (22) capable
of reflecting ultrasonic waves and comprising:

a grooved portion (24) provided on an outer cir-
cumferential surface near a distal portion having
a blade face (11); said grooved portion (24) is
arcuate in cross section and is formed with a
constant depth over the circumferential direc-
tion, and

ridged portions (26) disposed on both sides in
the axial direction of the grooved portion (24),
characterized in that

the grooved portion (24) is formed in an annular
shape so as to protrude toward an inner circum-
ferential side, and

the ridged portions (26) are formed in an annular
shape so as to protrude toward a radially outer
side, and

the ridged portions (26) are arcuate in cross sec-
tion, and are formed with a constant height over
the circumferential direction.

The ultrasound-guided piercing needle (10, 10a) ac-
cording to claim 1, wherein a plurality of ridged and
grooved portions (22) are provided along an axial
direction of the ultrasound-guided piercing needle
(10, 10a).

The ultrasound-guided piercing needle (10, 10a) ac-
cording to claim 2, wherein the plurality of ridged and
grooved portions (22) are formed such that the
ridged portions (26) of adjacent ones of the ridged
and grooved portions (22) are continuous with each
other.

Anindwelling needle (12) comprising aninner needle
and an outer needle in which the inner needle is in-
serted, wherein the inner needle is configured as an
ultrasound-guided piercing needle (10, 10a, 10b) ac-
cording to any of claims 1 to 3.

Patentanspriiche

1.

Ultraschallgefiihrte Einstichnadel (10, 10a, 10b) mit
einem gezahnten und mit Nuten versehenen Ab-
schnitt (22), der in der Lage ist, Ultraschallwellen zu
reflektieren, und die umfasst:

einen mit Nuten versehenen Abschnitt (24), der
an einer auleren Umfangsoberflache nahe ei-
nem distalen Abschnitt bereitgestelltist, der eine
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Klingenflache (11) aufweist; wobei der mit Nuten
versehene Abschnitt (24) in seinem Querschnitt
bogenférmig ist und mit einer konstanten Tiefe
Uber die Umfangsrichtung ausgebildet ist, und
gezahnte Abschnitte (26), die an beiden Seiten
in der axialen Richtung des mit Nuten versehe-
nen Abschnitts (24) vorgesehen sind,

dadurch gekennzeichnet, dass

der mit Nuten versehene Abschnitt (24) in einer
ringférmigen Form ausgebildet ist, um zu einer
inneren Umfangsseite vorzuragen, und

die gezahnten Abschnitte (26) in einer ringfor-
migen Form so ausgebildet sind, dass sie zu
einer radial aulenliegenden Seite vorragen,
und

die gezahnten Abschnitte (26) in ihrem Quer-
schnitt bogenférmig sind, und mit einer konstan-
ten Héhe lber die Umfangsrichtung ausgebildet
sind.

Ultraschallgefiihrte Einstichnadel (10, 10a) nach An-
spruch 1, wobei eine Mehrzahl der gezahnten und
mit Nuten versehenen Abschnitte (22) entlang einer
axialen Richtung der ultraschallgefiihrten Einstich-
nadel (10, 10a) bereitgestellt sind.

Ultraschallgefiihrte Einstichnadel (10, 10a) nach An-
spruch 2, wobei die Mehrzahl der gezahnten und mit
Nuten versehenen Abschnitte (22) derart ausgebil-
det sind, dass die gezahnten Abschnitte (26) von
angrenzenden einen der gezahnten und mit Nuten
versehenen Abschnitte (22) miteinander kontinuier-
lich ausgebildet sind.

Eindringungsnadel (12) mit einer inneren Nadel und
einer aulleren Nadel, in der die innere Nadel einge-
fugt ist, wobei die innere Nadel als eine ultraschall-
gefiihrte Einstichnadel (10, 10a, 10b) nach einem
der Anspriiche 1 bis 3 konfiguriert ist.

Revendications

Aiguille de ponction a guidage ultrasonore (10, 10a,
10b) comportant une portion striée et rainurée (22)
capable de réfléechir des ondes ultrasonores et
comprenant :

une portion rainurée (24) prévue sur une surface
circonférentielle extérieure prés d’'une portion
distale ayant une face de lame (11) ; ladite por-
tion rainurée (24) est arquée en coupe transver-
sale et est formée avec une profondeur cons-
tante sur la direction circonférentielle, et

des portions striees (26) disposées des deux
cbtés dans la direction axiale de la portion rai-
nurée (24),

caractérisée en ce que
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la portion rainurée (24) est formée en une forme
annulaire de fagon a faire saillie vers un coté
circonférentiel intérieur, et

les portions striées (26) sont formées en une
forme annulaire de fagon a faire saillie vers un
coté radialement extérieur, et

les portions striées (26) sont arquées en coupe
transversale, et sont formées avec une hauteur
constante sur la section circonférentielle.

Aiguille de ponction a guidage ultrasonore (10, 10a)
selon la revendication 1, dans laquelle une pluralité
de portions striées et rainurées (22) sont prévues le
long d’une direction axiale de l'aiguille de ponction
a guidage ultrasonore (10, 10a).

Aiguille de ponction a guidage ultrasonore (10, 10a)
selon la revendication 2, dans laquelle la pluralité de
portions striées et rainurées (22) sont formées de
sorte que les portions striées (26) de portions striées
et rainurées (22) adjacentes soient continues les
unes avec les autres.

Aiguille a demeure (12) comprenant une aiguille in-
térieure et une aiguille extérieure dans laquelle
laiguille intérieure est insérée, dans laquelle
l'aiguille intérieure est configurée en tant qu’aiguille
de ponction a guidage ultrasonore (10, 10a, 10b)
selon l'une quelconque des revendications 1 a 3.
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