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(57) Abstract: A tissue penetrating mstrument (10) of the type used 1n the medical field, wherein the instrument includes an elon-
gated shaft (26) having a penetrating tip (22) mounted on one end thereof. The penetrating tip (22) includes a base longitudinally
outward from the base and tormed into an apex (32), which may be defined by a point, or other configuration specifically structured
to facilitate penetration or puncturing of bodily tissue. The apex (32) may be substantially aligned with a linear extension of the
central longitudinal axis or alternatively, may be spaced laterally outward or otf-set from the central longitudinal axis of the shatft.
O The penetrating tip (22) turther includes an exterior surface extending continuously between the apex and the base and configured
B to factlitate puncturing and enlargement of the tissue, in a manner which tacilitates separation of the tissue and minimizes cutting,
severing or otherwise damaging the contiguous bodily tissue surrounding the access opening.
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Description
PENETRATING TIP FOR TROCAR ASSEMBLY

BACKGROUND OF THE INVENTION

The present application is based on and a claim to priority

1s made under 35 U.S.C. Section 119(e) to provisional patent

application currently pending in the U.S. Patent and Trademark

Office having Serial No. 60/204,396 and a filing date of May 16,
2000.

)

Field of the Invention

The present invention 1s directed towards a medical

instrument such as, but not limited to, an obturator of the type

assocliated with a trocar assembly and which includes an elongated

shaft having a penetrating tip formed on one end thereof. The

penetrating tip 1ncludes an exterior surface configuration

structured to facilitate the forming of an access opening in

bodily tissue in a manner which requires a minimum application of

an inwardly directed, linear pushing force on the instrument, but

rather relies on a back and forth or “reciprocal” twisting motion.

grtm

ace of the penetrating tip

1}

The configuration of the exterior sur:

1s at Jleast partially characterized by a perpendicular cross-

section, extending along at least a majority of the length of the

tip, having a circumferential configuration substantially in the

-

form of an ellipse.

Description of the Related Art

In the medical field there are numerous instruments

specifically designed to penetrate bodily tissue so as to provide

access to internal body cavities or organs. More specifically,

an initial and primary activity during the performance of surgery

is the creation of an access opening into the body cavity at a

predetermined surgical site. 1In the past, such access openings

were formed by the creation of a substantially large incision

through the body wall or outer tissue, wherein the size of the

incision would depend on the type of surgery, and accordingly, the
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On completion of the surgical

procedure, the large incision would be closed using conventional

o

techniques. However, due to the traumatic nature of such open

surgical procedures, the period of time required of the patient

Lo completely heal was signi;

f1icant. In addition, the pain or

discomfort during such recuperative period was a serious problem.

Because of the above noted disadvantages, attempts have been

made which were specifically directed towards new surgical

procedures as well &
procedures. Currently, a popular
known as lapsc
ol

are

p—

s 1nstruments utilized in the support of such

alternative to open surgery is

roscopic and/or endoscopic surgery, wherein a number

- small openings, utilizing appropriate penetrating instruments,

formed to provide access into an intended body cavities.

Unlike the large incision required during open surgery, the much

smaller access openings

and, as expected, result in signi:

patient.

pur——

—
p—
R

facilitate healing following the surgical

icantly less discomfort to the

Depending on the type of endoscopic surgery being performed,

the instrumentation used to form

Tthe one or more small access

openings may vary. However, common to such medical penetrating
instruments 1s the provision of a sharpened or otherwise
configured penetrating tip. By way of example, instrumentation

utilized in the per:

referred to as trocar devices

‘ormance of endoscoplc surgery are commonly

or trocar assemblies. In

conventional fashion, a trocar assembly normally includes a trocar

tube or cannula and an obturator.

Utilizing such instrumentation,

access 1s gained to a body cavity or organ by penetrating the

bodily tissued de:

‘ining the exterior wall of the patient, in order

that laparoscoplc or arthroscopic surgery may be performed. The

obturator, serving as the penetrating instrument, passes along or

is positioned within the lumen o:

a

obturator. The penetrating tip of the obturator 1s forced through

forementioned penetrating tip is

- the cannula or trocar tube. The

formed on the distal end of the

the skin until entry to the body cavity has been established. The

trocar tube,

serving as an access cannula is then forced through

the perforation, formed by the obturator and the obturator is
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leaving the trocar tube or cannula as an access or

to the intended body cavity or organ.

In related endoscoplc surgical techniques, the penetrating

lnstrument may be used with the trocar tube or surgical access

cannula or

may be used as a "“stand alone” device to puncture

through the skin and underlying bodily tissue for purposes of

forming the small access opening and inserting a separate access

cannula, catheter or other surgical instrument into communication

with the now accessed body cavity or organ.

The aforementioned substantially conventional medical

penetrating instruments normally include a penetrating tip having

a sharpened point spaced distally from a base which is connected

P

Lo one end of the obturator or penetrating instrument. Also the

P

conventional structure of such penetrating tips typically include

elther a conical or a multi-sided, substantially pyramidal

configuration. The design and structuring of penetrating tips for

the type of

medical instruments described herein is important for

the efficlent formation of the small access opening, as set forth

above.

However, such penetrating tips should efficiently and

cleanly create the access opening in a manner which serves to at

least partially dilate or enlarge the opening, as the shaft of the

obturator or other penetrating instrument passes through the

bodily tissue. However, it 1s equally important that a minima:

g

amount of damage, in terms of severing or cutting, be done to the

contiguous body tissue surrounding the access opening during the

initial pen

etration, as well as the enlargement of the access

opening, as the penetrating instrument is positioned into direct

communication with the intended body cavity or organ.

Accordingly, there is a need in the field of medical

instrumentation for a penetrating instrument which may be used

independently or which may be associated with a trocar device or

assembly, along with other associated components such as, but not

limited to,

a trocar tube or access cannula. Such an improved

penetrating instrument should be designed to include an improved

penetrating tip which 1s structured to facilitate a clean

forme

tion o:

- a small access opening through the puncturing of the
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bly include an

as a distal extremity or apex,

opening and effectively separate or dilate the

contiguously

disposed to the

rge the access

bodily tissue

access opening, as the penetrating

instrument is advanced therethrough into communicating relation

with a predetermined body cavity or organ.

Further, the design

and structuring of the penetrating tip should be such as to form

the access opening, in the manner set forth above,

wlthout causing

any unnecessary cutting, severing or damaging of the bodily tissue

F

during the formation of the access opening.

Summary of the Invention

The present invention 1s directed towards

F

a penetrating

instrument of the type used in the medical field and which may or

may not be embodied in a trocs
instrument would be specifice

Whether or not embodied 1n a trocar assembly,

P

instrument of

1lly referred to as

i

r assembly, wherein the penetrating

the obturator.

the penetrating

the present invention comprises a penetrating tip

specifically designed and structured to create a small access

opening in the body wall or outer tissue of a patient, so as to

establish communication with an internal body cav

which a surgical procedure is to be performed.

Further,

designed and structured to ef:

1ty or organ on

the penetrating tip of the present invention is

‘ectively create the small access

opening by puncturing the outer body tissue or body wall of a

patient 1in a msa

created acce

—

nner which serves to separate and enlarge the

ss opening, as the penetrating instrument passes

therethrough into communication with the body cavity. The design

and overall structural con:

wlll be explained in greater

accomplish an e

F

detail hereinafter,

-

‘ective separation of the bodil

‘iguration of the penetrating tip, as

1s such as to

y tissue being

penetrated and at least a minimal dilation of such tissue in a

manner which

creates a minimal amount of cutting and severing of

the body tissue, and thereby,

minimizes the dames

ge to the body

tissue contiguous to the access opening during its formation or
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during the passage of an access cannula or other instruments

therethrough.

More specifically, the penetrating instrument of the present

invention, whether associated with a trocar assembly or used

independently thereof,

comprises an elongated shaft having a

penetrating tip integrally or otherwise secured to an outer end

y—

thereof. The penetrating tip includes a base which is integrally

P

Oor otherwilise fixedly secured to the outer end of the shaft. 1In

addition, the penetrating tip includes a distal extremity

configured to define an apex.

For purposes of clarity, the term

gy
p—

"apex” 1s meant to describe a variety of different configurations,

which may wvary from a sharpened point to a tapered local, which

may be defined by the converging of the exterior surface of the

penetrating tip

distal extremity.

extending continuously from the base to the

different configurations, all

to facilitate the

penetration

In any event, the apex may assume a variety of

of which are specifically intended

of the body wall or outer tissue in

a manner which minimizes any damage being done to the contiguous

tissue surrounding a formed access opening created by the

g

penetration or puncturing of the body tissue.

The aforemen

tioned exter

1or surface of the penetrating tip

extends from a convergent local, defined by the aforementioned

apex, continuously to the base of the penetrating tip located at

and defining the integral or otherwise fixed junction between the

penetrating tip and

penetrating instrument.

pr—

1in dj

“erent embodiments o

Further, the apex of the penetrating tip,

the outer most end of the shaft of the

- the present invention, may be disposed

_

colncident to a linear extension of a central longitudinal access

of the shaft or,

-
e

Or 1n an o:

_

alternatively, may be spaced laterally outward

"—-set, somewhat eccentric position relative to a linear

—

extension of the central longitudinal access of the shaft of the

penetrating instrument.

Common to each of the aforementioned embodiments is a shaping

F

of the exterior

surface of

the penetrating tip in structural

cooperation with the distal extremity or apex thereof, such that

a Cross—-section oO:

- The penetrs

ting tip, oriented perpendicular to
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F

the central longitudinal access of the shaft and extending along

at least a majority of the length of the penetrating tip, is

defined by a substantially elliptical clrcumferential

configuration.

It is emphasized that the referred to perpendicular cross-

gr—

section of each of the penetrating tips of the above referred to

alternative embodiments, does not necessarily comprise a

clrcumferential configuration defined by a “true or precise”

ellipse. In one or more embodiments of the penetrating tip of the

present invention, the exterior surface thereof comprises at least

minimally segregated surface segments, somewhat oppositely

disposed, and separated by two elongated edges extending from the

apex towards the base i1n a curved configuration. In addition, the

opposed edges may be more specifically defined by cutting edges

which, along with the distal extremity of the penetrating tip,

gr—

serve to facilitate the initial puncture of the body wall or

bodily tissue, as well as a separation or dilation of the

contiguous tissue surrounding the access opening.

Accordingly, the design and structure of the penetrating tip

—

of the present invention, whether or not embodied in a trocar

device, 1ncludes an exterior surface configuration and a distal

extremity shaped to enlarge and/or separate bodily tissue during

pre—

the insertion of the penetrating instrument into the body wall of

the patient. The preferred exterior surface configuration

penetrates +the designated bodily tissue 1in a manner which

'-

minimizes damage and/or cutting or severing of the tissue during

the passage of the penetrating tip, as well as an adjacent portion

of the shaft of the penetrating instrument passing through the

created access opening.

F

These and other objects, features and advantages of the

present invention will become more clear when the drawings as well

as the detailed description are taken into consideration.

- r~

Brief Description of the Drawings

P —— e P

i

For a fuller understanding of the nature of the present

invention, reference should be had to the following detailed
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description taken in connection with the accompanying drawilngs in

which:

Figure 1 is a perspective view of the penetrating instrument

r—

OL the present invention embodied in a trocar assembly.

Figure 2 is another embodiment of the penetrating instrument

Oof the present invention also embodied in a trocar assembly.

Figure 3 1s a perspective view in partial cutaway of one

embodiment o

invention.

f a penetrating tip associated with the present

g kg

Figure 4 is a top view of the embodiment of Figure 3.

par— =t

Figure 5 is a side view of the embodiment of Figures 3 and

Figure 5A, 5B, 5C and 5D are sectional views taken along

lines 5H5A-5A,

oB-oB, 5C-5C, and 5D-5D, respectively.

Figure 6 is a perspective view in partial cutaway of another

iy

embodiment of a penetrating tip associated with the present

invention.

’ﬁ

Figure 7 1s a top view in partial cutaway of the embodiment

- Figure 6.

O
H

Figure 8 is a side view in partial cutaway of the embodiment

of Figures 6

and /.

Figure 8A, 8B, 8C, and 8D are sectional views taken along

lines 8A-8A,

Figure 9 1is a top view of another preferred embodiment of a

penetrating

3B-8B, 8C-8C, and 8D-8D, respectively.

')

instrument of the present invention including a

penetrating tip and associated shaft, in partial cutaway.

P

Figure 10 is a side view of the embodiment of Figure 9.

Flgure

embodiment O

g

11l 1s a side view of structural variation of the

- Figure 10.

Figure 12 1s a front end view of the embodiment of Figures

9 through 11.

Like reference numerals refer to like parts throughout the

several views of the drawings.
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gr—

of the Preferred Embodiment

As shown 1in the

18 directed towards a

may not be embodied 1

accompanying Figures, the present invention

medical penetrating instrument which may or

n a trocar assembly, generally indicated as

10 and 10' respectively, in Figures 1 and 2. However, when so

embodied, the trocar

assembly 10 and 10' typically includes a

Crocar housing 12, which may include a connector structure 14

communicating with the interior of the housing 12 and structured

to establish fluid c

P

ommunication and/or interconnection with a

supply of fluid, such as carbon dioxide gas, used to inflate a

pody cavity as typically performed during endoscopilc surgery.

Trocar assembly 10 also 1includes an elongated trocar tube or

cannula 16 designed to removably receive the penetrating

instrument, Jgenerall
disposed lumen assoc

obturator or penetra

y 1ndicated as 20, along the centrally

lated with the tube or cannular 16. The

ting instrument 20 has a penetrating tip

generally indicated =

18 of the cannula 16.

substantially equivalent structures and dif:

s 22 extending outwardly from the open end

The trocar assemblies 10 and 10' may have

—
s = =

er from one another

primarily in the structural configuration of the obturator or

penetrating instrumen

_
—

of the embodiments of

secured to one end

ts 20 and 20" and specifically the structure

of the respective penetrating tips 22 and 22'. Further, in each

Figures 1 and 2-a mounting hub as at 24 is

of the penetrating instrument 20 and 20

opposite to the penetrating tip 22 and 22', wherein the hub 24 is

assoclated for interconnection with the housing 12.

Further structur

P

al components common to both the embodiments

F

of Figures 1 and 2 1i1s the provision of an elongated shaft 26,

having one distal end integrally or otherwise fixedly secured to

the corresponding tip

22 Oor 22' and the other end secured to the

hub 24, as set forth above. While the elongated shaft 26 and 26

of each of the penetrating instruments 20 and 20' are primarily

described as including a solid material construction, it 1is

emphasized herein that the elongated shaft 26 and 26', whether

associlated with the respective trocar assemblies 10 and 10' or

e

used independently thereof, may also 1include a substantially
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hollow, elongated configuration terminating in the respective

penetrating tips 22 and 22', which also may be hollow or at least

partially hollow. When so structured,

the 1interior of the

elongated shaft 26 and 26', as well as the corresponding

penetrating tip 22 and 22', are dimensioned and configu

red to

receive conventional or customized instrumentation such as, but

not limited to, an endoscope or other illuminating and/or imaging

instrumentation designed to facilitate the visual observe

tion of

the body cavity, accessed by the penetrating instrument 20 and 20

and/or an access cannula 16, which may or may be associated with

the trocar assembly 10 and 10°'.

With primary reference to the embod

through 5, the penetrating instrument 20

iment of Figures 1 and 3

yr—

of the present invention

comprises the penetrating tip 22 having a base 28 integrally or

otherwise fixedly secured to the outermost or distal end of the

P
—
e

elongated shaft 26. The opposite end o:

the penetrating tip 22

terminates 1n a distal extremity generally indicated as 30.

Further, the penetrating tip 22 has an exterior sur

"ace extending

continuously between the base 28 and the distal extremity 30. The

distal extremity 30 may be more specifically de:

32 which i1s generally configured to

configuration. However, the apex may also assume a variety of

other configurations such as that shown in the embodiment of

S

"ined as an apex

assume a blunt point

Figure 2 and indicated as 32'. It is emphasized that the term

“point” is not meant to define a true sharpened point structure.

To the contrary, apex 32 and/or 32' should be sufficiently blunt

to eliminate or significantly reduce the danger of

inadvertent

penetration or puncturing of any body organ once the penetrating

tlp passes through exterior bodily tissue and enters an interior

cavity of the body. n that the apex 30 and 30

-

may assume a

variety of structural configurations, all of which are intended

to facilitate the clean efficient passage o:

through the outer body wall or bodily t

iy

- the tips 22 =

nd 227

1ssue of a patient, the

term apex, rather than point, 1is used to generically and more

—
—

accurately describe each of the plurality of con:

Further the apex 32 and 32', regardless o:

“igure

tions.

~ 1ts specific shape, may
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gt p—
ad -t

pe defined as a convergent local of the exterior surface of each

Of the penetrating tips 22 and 20' as the exterior surface extends

from the respective bases 28 and 28' to and including the distal

extremity 30 and 30'. The embodiment of Figures 1 and 3 through

5 1s further defined by the distal extremity 30, and more

speclfically, the apex 32 being disposed coincident with the

central, longitudinal axis of the shaft 26, or more precisely a

linear extension of this central longitudinal axis. Further, this

empbodiment comprises the exterior surface 40 preferably defined

P

by two surface segments 42 and 44. As shown, each of the surface

segments 42 and 44 have a somewhat symmetrical configuration and

are at least minimally segregated by two at least partially,

oppositely disposed and curved edges 46 and 48. 1In yet another

empbodiment of the present invention the edges 46 and 48 are

specifically shaped or configured to define cutting edges and

extend from the apex 32 back towards the base 28 along at least

a major length of the penetrating tip 22 between the apex 32 and
the base Z8.

Another structural feature of the penetrating tip 22 is the

longitudinal configuration of each of the surface segments 42 and

44 to have a curvilinear configuration at least partially defined

by a complex curve. In turn, the complex curvilinear

-

configuration of each of the surface segments 42 and 44, as viewed

longitudinally from the apex 32 to the base 28, comprises at least

one substantially concave segment 49 and either a linear or

minimally convex curve portion or section 49'. As a result, the

overall configuration of the exterior surface of the penetrating

tip 22 and 1its cooperative structuring with the apex 32

facllitates the forming and subsequent enlargement of an access

—

opening in the body wall of a patient in a manner which minimizes

cutting, severing or otherwise damaging the contiguous bodily

tissue surrounding and/or associated with the formed access

opening as the penetrating tip ,22 as well as a portion of the

shaft 26 passes through the access opening into communication with

an lntended body cavity.

The penetrating tip therefore may be further characterized
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Py having a cross-section, which is oriented perpendicular to the

central longitudinal axis of the shaft 26 and extends along at

P

least a majority of the length of the penetrating tip 22, defined

Py a substantially elliptical configuration as evidenced by the

representative cross-sectional configurations in Figures 5B, 5C

and 5D. By way of reference, the perpendicular cross-sectional

F

configuration of the base 28, taken along the imaginary line S5A-

OA, 1is defined by a circumferential configuration in the form of

a circle. As set forth above, the circumferential configuration

F

of anyone of an infinite number of perpendicular cross-sections,

— P

extending along the majority of the length of the penetrating tip

22 between the apex 32 and the base 28, are defined by a

substantially elliptical configuration, as schematically

represented 1n Figures 5B, 5C, and 5D.

It 1s emphasized that the circumferential configurations

shown in Figures 5B through 5D are generally representative only.

It is acknowledged that the true circumferential configuration of

the various perpendicular sections oriented along the majority of

pr—

the length of the penetrating tip 22, are not necessarily true or

precise ellipses. This 1s due to the existence of the

aforementioned segregating edges 46 and 48, which may or may not

be structured to serve as cutting edges and which at least

minimally segregate the surface segments 42 and 44 from one

P

another. Accordingly, the opposite ends of each of the

3

representatilve elliptical configurations shown in Figures 5B, 5C,

and 5D may be slightly varied to more accurately represent the

g

inclusion of the edges 46 and 48. It is further emphasized that

these edges may themselves vary in cross-sectional configuration

from a true cuttling edge, as best demonstrated in Figure 3, to a

more rounded configuratilion, as indicated by the representative

elliptical shapes of Figures 5B, 5C and 5D.

1)

It 1s emphasilized that the structural features of each

gr—

embodiment of the present invention provide for an efficient

-y

penetration of the outer bodily tissue and the passage of the

penetrating tip and associated shaft there through in a manner

gr— p—

which minimizes the danger of inadvertent puncturing of internal
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organs. More specifically, such initial penetration and passage

—

Of the either of the tips 22 and 22' as well as the respective

shafts 26 and 26' 1s accomplished by the exertion of only

0}

L

P

minimal amount of linearly directed “pushing” force on the

—

instrument. Instead, penetration is accomplished by applyving a

Ewisting motion and preferably a back and forth or “reciprocal

twisting” motion to the device Therefore, utilization of each

pr—
—

of the embodiments in this manner, plus the provision of a

Plunted apex 32 or 32', minimizes the chance of inadvertently
puncturing and thereby damaging an internal organ subsequent to

the penetrating tip 22 or 22' passing through the exterior bodily

tissue and into the cavity in which such an organ may be located.

With primary reference to the embodiment of Figures 2 and 6

through 8, 1t 1s clearly shown that at least one distinguishing

structural feature of this embodiment, is the location of the apex

r—
—

32' 1n an eccentric or laterally spaced, off-set relation to an

lmaginary co—linear extension of the central longitudinal axis of

the shaft 26'. Accordingly, the exterior surface 40' comprises

the two surface segments 42' and 44' which are non- symmetrical,

1n that surface segment 42' has a significantly smaller overall

dimension than that of the surface segment 44'. As a result, the

base 28' has a circumferential configuration preferably defined

by an elongated ellipse, depicted in Figure 8A and taken along

P-

lines 8A-8A of Figure 8. Similar to the embodiment of Figures 1

and 3 through 5, both of the exterior surface segments 42' and 44°

have a longitudinal curvilinear configuration defined by a

longitudinally oriented complex curve including at least a

minimally concave portion 49" and a linear portion 49'”.

Similarly, the surface segments 42' and 44' are at least minimally

segregated from one another through the provision of the elongated

curved edges 46' and 48', extending from the apex 32' towards the

F
—

base 28' and at least along a majority of the length of the

penetrating tip 22'. I'he edges 46' and 48' may have a more

rounded or transversely curved configuration than that of the

gra—

embodiment of Figure 3, thereby providing a somewhat “blunted”

edge configuration 46' and 48' which, differs from the cutting
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F

edges 46 and 48 of the embodiment of Figure 3. However,

g—

the

exterior surface 40' of the embodiment of Figures 2 and 6 through

3 is structured to define an overall exterior surface

confilguration shaped to enlarge or at least partially dilate an

access opening formed in the outer body wall by the penetrating

Lip 22', while minimizing any cutting, severing or damaging of the

contiguous bodily tissue surrounding the formed access opening.

such a preferred structural configuration is further demonstraz

ln Figures 8B, 8C and 8D which represent a

ted

Lransverse

circunferential configuration of the exterior surface 40' as being

substantially elliptical. As with the embodiment of Figures 1 and

prte-

3 through 5, the opposite ends of the representative elliptical

configurations of the perpendicular cross-sections of the

penetrating tip 22' shown in Figures 8B, 8C, and 8D, me

Yy be more

precisely represented by narrowing the opposite ends to more

accurately represent the edges 46' and 48'. Also, since the apex

-

32" 1s laterally off-set from the central longitudinal

axls of the

shatt 26", the apex 32' is not centered or centrally coincident

gir——
—

with any of the elliptically configured cross-

represented in Figures 8A through 8D. To the contrary,

pa—

embodiment of Figure 5, the apex 32 is coincident to the central

F

sections

in the

longitudinal axis of the shaft 26 and would therefore be

substantially centered relative to the circular cross-section of

el

the base 28, as shown in Figure 8A, as well as the elliptically

F

configured cross-sections of Figures 8B through 8D.

Another preferred embodiment of the penetrating instrument

P

of the present invention 1s shown in Figures 9 through 12 and

comprises the penetrating instrument 60 including an elongated

shaft 62 having a penetrating tip 64 secured to and defining the

distal end of shaft 62. Penetrating tip 64 includes a base 66,

which 1n the preferred embodiments of Figures 9 through 12,

extended along a predetermined angular orientation of

1S

preferably

45 degrees relative to a central longitudinal axis o:

- the shai

T

62, schematically indicated as 68. The base 66 is integrally or

otherwise fixedly secured to the outer most distal

end of the

clongated shaft 62 as shown. The opposite end of the penetrating
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tip 64 terminates in a distal extremity generally indicated as 70

and more specifically

=

Of this embodiment of

defined by an apex 72. Further one feature

the present invention is the disposition of

the apex 72 coincident with the central longitudinal axis 68 of

the shaft 62, or more precisely, a linear extension 68' of the

central longitudinal

Additional structural

include the exterior sur:

axls 68.

i}

p—

features of this preferred embodiment

ace /4 including longitudinal extending,

curved exterior surface segments 76 and 78. Due at least in part

Lo the angular orientation of the base 66, the exterior surface

segments 76 and 78 ar

’ —

e of different dimensions, as best shown in

Figure 10, and are non-symmetrical eventhough the apex 72 1is

disposed coincident with the central longitudinal axis 68 or the

linear extension ther

With primary re:

exterior surface 74

including the exterio

at least partially concave,

eof 68'.

of the penetrs

erence to Dboth Figures 10 and 11, the

ting tip 64, particularly

r surface segments 76 and 78, can define an

convex and/or complex, longitudinal

extending curve. As a result, the perpendicular cross-sectional

configuration of the

cross—-section lines

elliptical configuration.

sections 80 and 82

sectional configurations as generally disclosed in Figures 5B

through 5D and/or 8B through 8!

The structural differ

penetrating tip
80 and 82,

may be similar

d

F

These elliptical configurations of

04, such as along schematic

comprises a substantially

P

to the elliptical cross-

D of the corresponding embodiments.

ence of the embodiment of Figures 9 through

12 being that the apex 72 is coincident with the longitudinal axis

an ]
-

68, 68' of the shaft 62 rather than being off-set therefrom. In

segments 76 or 78

addition the complex curve of at least

one of the exterior surface

may best 1nclude an elongated concave

configuration extending from the apex 70 to towards the base 66

in order to facilitate the penetr

penetrating tip 64.

of the exterior sur:

especially when the a:

ating capabilities of the

o—

Such a concave configuration of one or both

oex 72 assumes a

clearly distinguishable :

“ace segments 74 and 76 may be 1mportant

more blunted shape which is

‘rom a sharpened point.
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It 1s further emphasized that the exterior surface 74,

rﬁ
d

including the exterior sur:;

ace segments /6 and 78 may vary greatly

from that shown in Figures 10 and 11. Accordingly, dependent upon

the configurations of the exterior surface 74, any of an infinite

P
—

number of perpendicular sections such as those taken along

schematic lines 80 and 82 will have the aforementioned el] iptical

configuration. Also the centers as at 80' and 82' of the

iy

respective elliptical configurations as shown in Figures 10 and

11 may be disposed along an imaginary straight line as at 86

and/or along an imaginary curved line as at 88.

As set forth above, the apex 72 may be somewhat blunted

rather than a true sharpened point and thereby be at least

partially defined by an end ellipse 84. Again, the location of

the centers 80' and 82' as well as the center 84' of the end

ellipse 84 may be disposed along a straight line 86 or a curved

line 88 depending, at least in part, on the overall exterior

surface configuration 74 while the apex and/or the center point

84" of the end ellipse 84 remains coincident with the longitudinal

axls 68, 68'.

—

Naturally, as with the embodiments of Figures 1 through 8,

the penetrating instrument 60 may be of the type to be used in

combination with a trocar assembly generally indicated as 10

including the elongated trocar tube as shown in both Figures 1 and

12. However, the penetrating instrument may be adaptable for use

in other medical procedures.

It 1s also noted that the base 66 being angularly oriented

P

at a preferred angle of 45 degrees relative to the longitudinal

axis 68 and 68' defines an elliptical configuration somewhat

P

similar to that shown in the embodiment of Figure 8A. The precise

shape of the preferred elliptical configuration will of course

vary, dependent on the angular orientation of the base 66 relative

to the longitudinal axis 68 being greater or less than the

-y

preferred 45 degree angle of incline, as indicated.

Since many modifications, wvariations and changes in detail

can be made to the described preferred embodiment of the

invention, 1t 1s intended that all matters in the foregoing
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description and shown in the accompanying drawings be interpreted

as 1lllustrative and not in a limiting sense. Thus, the scope of

the invention should be determined by the appendéd claims and

their legal equivalents.

Now that the invention has been described,
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Claims
1. A tissue penetrating medical instrument structured to be used

with a trocar tube, said instrument comprising:

a) an obturator comprising an elongated shaft and including

a penetrating tip disposed at one end of said shaft,

D) said penetrating tip including a base disposed at said

one end and an apex extending outwardly in spaced

relation to said base,

C) said penetrating tip further including an exterior

surface extending between said base and said apex, and

d) sald exterior surface having a cross-section oriented

F

perpendicular to a central longitudinal axis of said

—

shaft and extending along at least a majority of a

length of said penetrating tip and being defined by a

substantlally elliptical circumferential configuration.

2 . An instrument as recited in claim 1 wherein said exterior

surface comprises a curvilinear configuration extending along

a majority of its length between said base and said apex.

3. An instrument as recited in claim 2 wherein said curvilinear

configuration extends longitudinally between said apex and

said base, and is at least partially defined by a complex

curve extending along at least a majority of the length

-

thereof.

4 . An instrument as recited 1n claim 3 wherein said complex

curve comprlses a sSubstantially concave curve segment

extending outwardly from said apex towards said base.

5. An 1nstrument as recited in claim 4 wherein said exterior

surface comprises two surface segments each extending

longitudinally between said apex and said base, said two

surface segments being at least minimally segregated from one

another.

6 . An instrument as recited in claim 5 further comprising a

segregating Jjunction disposed between said two surface
segments.
7. An instrument as recited in claim 6 wherein said segregating

junction comprises two elongated edges having a curved
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configuration and extending from said apex towards said base.

An 1nstrument as recited in claim 7 wherein each of said

edges comprises a substantially convex configuration shaped

into a cutting edge.

An instrument as recited in claim 8 wherein each of said two

surface segments comprises = substantially concave

configuration extending along at least a majority of its
length.

An instrument as recited in claim 9 wherein said apex is

linearly coincident with said central longitudinal axis of

sald shaft.

An instrument as recited in claim 10 wherein said two surface

segments are substantially symmetrical.

An instrument as recited in claim 11 wherein said base

comprises a substantially circular circumferential

configuration.

An instrument as recited in claim 1 wherein said apex is

linearly coincident with said central longitudinal axis of

sald shaft.

An instrument as recited in claim 13 wherein said two surface

gy

segments have different lengths.

An 1nstrument as recited in claim 13 wherein said base

comprises a substantially elliptical circumferential

configuration.

An 1nstrument as recited in claim 15 wherein said base 1is

disposed at a predetermined angular orientation relative to

F

salid central longitudinal axis of said shaft.

An instrument as recited in c¢laim 16 wherein said
predetermined angular orientation i1s substantially 45
degrees.

An instrument as recited in claim 1 wherein said exterior

surface comprises two surface segments each extending

longitudinally between said apex and said base.

pr—

An i1nstrument as recited recited in 'm ..Uwherein each of said two

surface segments comprise 2] substantially concave

configuration extending along at least a portion of its
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length.
20. An instrument as recited in claim 19 wherein said apex 1is

21.

22.

23.

24 .

25.

p—

disposed at a converging local of said exterior surface; said

apex being disposed in a linearly coincident relation to said

central longitudinal axis of said shaft.

An instrument as recited in claim 20 wherein said base

comprises a substantially elliptical circumferential

configuration.

A tissue penetrating medical instrument comprising:

a) an elongated shaft having a penetrating tip disposed at

one end thereof,

b) salid penetrating tip including a base disposed at said

prom—-

one end of said shaft and an apex exténding outwardly

in spaced relation from said base,

C) sald penetrating tip further including an exterior

surface extendling between saild base and said distal

extremity,

0

d) sald apex disposed coincident to a linear extension o:

a central longitudinal axis of said shaft, and

e ) salid exterior surface having a cross-section oriented

perpendicular to a central longitudinal axis of said

shaft and extending along at least a majority of said

penetrating tip and being defined by a substantially

elliptical circumferential configuration.

An 1instrument as recited in claim 22 wherein said base

comprises a substantially circular circumferential

configuration.

An instrument as recited in claim 22 wherein said exterior

surface comprises a curvilinear configuration extending

longitudinal along a majority of the length between said base

and sald apex and comprising a complex curve extending along

a majority of the length thereof.

An Iinstrument as recited in claim 24 wherein said complex

curve comprises a substantially concave curve segment

extending outwardly from said distal extremity towards said

base.
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26. An instrument as recited in claim 22 wherein said exterior

surface comprises at least two surface segments each

extending longitudinally between said apex and said base,

said two surface segments being at least minimally segregated

from one another.

27. An instrument as recited in claim 26 wherein each of said two

surface segments comprises a substantially concave

configuration extending along at least a portion of its

length.

28. A tissue penetrating medical instrument comprising:

a) an elongated shaft having a penetrating tip disposed on

one end thereof,

b) said penetrating tip including a base formed on said one

end and an apex extending outwardly in spaced relation

to said base,

C) sald penetrating tip further including an exterior

surface extending between said base and said distal

extremity,

')

d) sald apex disposed coincident to a linear extension o:

a central longitudinal axis of said shaft, and

e) sald penetrating tip comprising a substantially

continuously elliptical cross-sectional configuration

oriented perpendicular to a central longitudinal axis

_
—

of said shaft and extending along at least the majority

gr—,

of 1ts length.

29. An 1instrument as recited in claim 28 wherein sailid Dbase

comprises a substantially elliptical circumferential

configuration.

30. An instrument as recited in claim 29 wherein said base is

disposed at a predetermined angular orientation of

substantially 45 degrees relative to said central

longitudinal axis of said shaft.

31. An instrument as recited in claim 28 wherein said exterior

surface comprises a curvilinear configuration extending along

a majorlty of its length between said base and said apex;

said curvilinear configuration extending longitudinally



CA 02409230 2002-11-15

WO 02/01998 PCT/US01/16181

32.
5

33.
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34 .
15
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between said apex and sald base and comprising a complex

g
by

curve extending along a majority of the length thereof.

An instrument as recited in claim 31 wherein said complex

curve comprises a substantially concave curve segment

gt

extending along at least a portion of the length thereof and

outwardly from said apex towards said base.

An instrument as recited in claim 32 wherein =aid exterior

surface comprises two surface segments each extending

longitudinally between said apex and said base, said two

surface segments being at least minimally segregated from one

another.

F

An i1nstrument as recited in claim 33 wherein each of said two

surface segments comprises a substantially concave

configuration extending from said distal extremity towards

sald base and along at least a majority of their respective

lengths.
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