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(57) Abrege(suite)/Abstract(continued):

translucent material enabling light to pass through from a proximal end to a distal end to illuminate the area of the incision and the
operative site. The optical stylet includes a lens at a distal end for obtaining an image of the operative site and a connector at the
proximal end for transmitting optical data to auxiliary viewing devices. The distal end of the stylet is flexible and incorporates
structure to orient the lens relative to the hollow veress needle.
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ABSTRACT

A visual veress needle assembly is provided including an optically conductive veress
needle for puncturing tissue and having a hollow interior and an optical stylet insertable through
the hollow interior of the veress needle. The veress needle is constructed of translucent material
enabling light to pass through from a proximal end to a distal end to illuminate the area of the
incision and the operative site. The optical stylet includes a lens at a distal end tor obtaining an
image of the operative site and a connector at the proxunal end for transmitting optical data to
auxiliary viewing devices. The distal end of the stylet 1s tlexible and incorporates structure to

orient the lens relative to the hollow veress needle.
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VISUAL VERESS NEEDLE ASSEMBLY

BACKGROUND

1. Technical field

The present disclosure relates to veress needles. More particularly, the present disclosure

relates to control of veress needles used tor surgical 1ncision.

2. Background Of Related Art

During various surgical procedures it 1s often desirable to access areas within the body 1n
a relatively non-invasive manner. In laparoscopic or endoscopic surgeries, a small incision 1s
formed in the body to allow passage of various surgical instrumentation. Often these incisions

are formed using a hollow pointed needle also referred to as a veress needle.

In some spectfic surgeries, such as, for example, hernia repair surgery, a small incision is
made through the abdominal wall to access tissue within the abdominal cavity. Some such

procedures require insufflation of the abdominal cavity to provide an operative space. This is
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typically accomplished with the insertion of a cannula through the incision. Additional incisions

may be made through the abdominal wall to accommodate additional cannulas and surgical

instrumentation.

Occasionally, the surgical instruments used to form the incision result in tears or non-
uniform areas around the incision making it difficult to seal about the incision for proper
insuttlation. Additionally, there is a risk of over insertion resulting in penetration and damage to

underlymg anatomical structure.

SUMMARY

To advance the state of the art of surgical incision, the present disclosure relates to an
optical system for use with a veress needle to view the incision and underlying anatomical
structures. The present disclosure relates also to a veress needle and optical system capable of

viewing in multiple directions within a body cavity.

There 1s disclosed a visual veress needle assembly for use in viewing penetration of tissue
and underlying anatomical structures. The visual veress needle assembly generally includes an
optically conducting veress needle having a body portion with a hollow interior and a tissue
penetrating distal tip and a stylet, the stylet being positionable through the hollow interior of the

body portion of the needle. The stylet has a body portion that includes image transmitting

structure incorporated therein, and a distal tip portion having a lens.
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In one embodiment, the image transmitting structure of the body portion of the stylet is

formed of optical fibers. In alternative contemplated embodiments, the body portion of the stylet

incorporates optical chip technology.

In a specific embodiment, the lens is a wide angle lens. In an alternative embodinent,

the wide angle lens is a fish eye lens. In yet a further embodiment, the lens is a directional lens.

In a particular embodiment, a distal portion of the stylet is flexible to view surrounding
areas. The distal portion of the stylet is capable of articulating substantially 180° relative to a

centerline axis of the hollow interior of the veress needle.

In one specific embodiment, the distal portion of the stylet incorporates a shape memory
material to assist in orienting the lens relative to the surrounding tissue. The shape memory

material has a generally J-shape in an unstressed condition allowing the lens to be ortented up to

180° relative to the veress needle.

In one embodiment, the tissue penetrating tip of the veress needle is formed at a

predetermined angle relative to the hollow body portion to facilitate slicing through tissue.

In a further embodiment, a connector is disposcd at a proximal end of the stylet such that

the connector conveys optical data passing through the stylet to external imaging devices.
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In one embodunent, the optically conductive veress needle includes a proximal end and a
distal end. The proximal end and the distal end each have a translucent surface enabling
transmission ot light through the body portion of the veress needle from the proximal end to the
distal end. The visual veress needle assembly may further include a light source disposed in the
vicinity of the proximal end of the veress needle. The light source may be configured and
disposed to emit light onto the translucent surface at the proximal end such that the light passes
through the body portion of the veress needle and is emitted at the translucent surface at the

distal end.

The optically conductive veress needle may be made from a translucent material. The
translucent material may be selected from a group consisting of a resin, a plastic and an oxide.
The plastic may be a polycarbonate and the oxide 1s one of a group consisting of glass and

ceramic.

DESCRIPTION OF THE DRAWINGS

Various embodiments of the presently disclosed visual veress needle assembly are
disclosed herein with reference to the drawings, wherein:

FIG. 1 1s a side view, partially shown in section, of one embodiment of a visual veress
needle assembly, including a veress needle and stylet, inserted through tissue;

FIG. 1A is a cross-section of the veress needle and stylet of FIG. 1;

FIG. 2 1s a top view of the visual veress needle assembly of FIG. 1;

FIG. 3 1s a side view of the visual veress needle assembly of FIG. 1;
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FIG. 4 is a side view of an alternate tip configuration of a stylet for use with a veress

needle;

FIG. 5 is a side view, shown in section, an articulating mechanism of the stylet

incorporating an articulation mechanism;

FIG. 6 is a side view, shown in section, of the stylet of FIG. 5 in the articulated position;

and

FIG. 7 is a side view, partially shown in section, of the veress needle assembly of F1G. 1

with a valve assembly and inserted through tissue.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the presently disclosed visual veress needle assembly will now be

described in detail with reference to the drawings wherein like numerals designate identical or

corresponding elements in cach of the several views. As is common in the art, the term
‘proximal” refers to that part or component closer to the user or operator, 1.€. surgeon or

physician, while the teri “distal” refers to that part or component further away from the user.

Referring to FIG. 1, there is disclosed a visual veress needle assembly 10 for use mn
creating an incision I through a tissue, such as, for example abdominal wall AW. Visual
veress needle assembly 10 allows a surgeon to view visual veress needle 12 as it passes through

abdominal wall AW as well as viewing an operative site, for example, abdominal cavity AC

within the body of a patient. Visual veress needle assembly 10 generally includes an optically
conducting veress needle 12 and an optical insert or stylet 14 insertable through needle 12. A

connector 16 is provided at a proximal end 18 of stylet 14 to connect stylet 14 to various

.5
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viewing, optical or electrical conversion or recording equipment, such as cameras, viewing
screens, computerized data analysis devices, recording equipment, etc. The optically conducting
veress needle 12 1s made from glass, ceramic, polycarbonate or other suitable substantially clear
or translucent resin/plastic, oxide or similar suitable material. As illustrated in FIG. 1, a light
source 50 is provided internally within the connector 16 as at least part of the viewing, optical or
electrical conversion or recording equipment included within the connector 16. A distal end or

tip 20 of stylet 14 1s formed of a viewing device described in more detail hereinbelow.

Referring now to FIGS. 1-3, veress needle 12 generally includes a hollow body pottion
22 having an open proximal end 24 for receipt of stylet 14. As illustrated in FIG. [ A, at the
proximal end 24, a concentrically circular translucent surtace 12a is formed in the veress needle

12. An open distal end 26 of body portion 22 1s formed with a sharp tissue penetrating tip 28.

Tip 28 1s formed at an angle @ relative to body portion 22 to facilitate slicing through abdominal
wall AW (FIG. 3). In the exemplary embodiment of the visual veress needle assembly 10

lustrated in FIGS. 1, 1A and 2-7, since the tip 28 is formed at angle O relative to the body

portion 22, an oval translucent surface 12b is formed in the veress needle 12 at the distal end 26.

To enhance the transmission of light L, emitted from the light source S0, the light source 50 may

be configured 1n a circular or tubular configuration similar to a circular fluorescent bulb and

disposed so as to maximize the intensity of light I, emitted from the light source 50 onto the

surface 12a of the veress needle 12. Light L emitted from the light source 50 passes through the

surface 12a and travels through the body portion 22 of the veress needle 12 and is then emitted
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from the oval surface 12b at the distal end 26 to illuminate the incision I and underlying

anatomical structures within the abdominal cavity AC.

Thus, the optically conductive veress needle 12 includes proximal end 24 and distal end

20. The proximal end 24 and the distal end 26 each have a translucent surface 12a and 12b,

respectively, enabling transmission of light L through the body portion 22 of the veress needle

12 trom the proximal end 24 to the distal end 26. The light source 50 may be disposed in the

vicinity of the proximal end 24 of the veress needle 12. The light source 50 may be configured

and disposed to emit light L onto the translucent surface 12a at the proximal end 24 such that the

light L passes through the body portion 22 of the veress needle 12 and is emitted at the

translucent surface 12b at the distal end 26.

As noted above, stylet 14 1s provided to allow a surgeon to view veress needle 12 as it

forms incision I through abdominal wall AW, as well as viewing abdominal cavity AC

mcluding underlyting anatomical structures (not shown) to prevent damaging those structures

during insertion of visual veress needle 10. A distal portion 30 of stylet 14 may be flexible or

articulating to view incision I, surrounding tissues or the insertion of additional devices through

abdominal wall AW as described in more detail hereinbelow (FIG. 1).

In one embodiment, stylet 14 includes a body portion 32 containing or substantially
constructed from 1mage and light carrying fiber optical materials. Proximal end 18 of stylet 14 is

connected to connector 16 so as to pass the data transmitted through body portion 32 to devices

-7 —
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enabling the surgeon to view the operative site. It should be noted that, while in the present
embodiment, body portion 32 is formed from optical fibers, other means of obtaining and
transmttting optical data are also contemplated. For example, while not specifically shown, an

optical system including optical chip technology may be provided.

Tip 20 includes a lens 34 for obtaining an optical image. In this embodiment, lens 34 is a

wide angle or fish eye type lens for maximizing the area viewed. The use of wide angle lens 34

also assists in being able to view proximally back toward incision 1.

Referring for the moment to FIG. 4, there 1s disclosed an alternative lens configuration
provided on distal tip 20 of stylet 14. Tip 20 is formed with a generally flat lens 36. Lens 36 is

provided to view in a relatively narrow, generally singular dircction to 1solate, and maximize the

image of, particular areas of the operative site. Lens 36 1s formed at an angle B relative to body

portion 32 of stylet 14 and rclative to longitudinal centerline A-A of the veress needle 12. By

articulating and/or rotating distal portion 30 of stylet 14, lens 36 may be directed at the specific

area to be viewed.

Referring now to FIGS. 5 and 6, as noted hereinabove, distal portion 30 of stylet is

flexible so as to orient lens 34, or lens 36, in a particular desired direction. Various mechanisms
are contemplated to accomplish the articulation, such as for, example, cables, springs, linkages,
pneumatics, hydraulics, etc. In this embodiment, motion is provided by the incorporation of a

length of shape memory material 38 extending at least partially through body portion 32 and
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distal portion 30 of stylet 14. Shape memory material 38 1s formed into a hook or J-shape in the

unstressed condition.

With reference to FIGS. 1 and 5, when distal portion 30 of stylet 14 is retracted within
hollow body portion 22 of veress needle 12, shape memory material 38, and thus distal portion
30 are constrained to a relatively straight configuration. As shown in FIGS. 1 and 6, as distal
portion 30 of stylet is advanced beyond tissue penetrating tip 28 of veress needle 12, shape
memory material 38 1s no longer constrained and returns to the unstressed, generally J-shape
configuration. Since shape memory material 38 1s embedded within distal portion 30, return of
shape memory material 38 to the unstressed configuration moves tlexible distal portion with it.
Thus, depending on the degree of advancement of distal portion 30 beyond tip 28 of veress
needle 14, the angle or ortentation of lens 34 on distal portion 30 relative to veress needle 14 1s
controlled. While not specifically shown, rotation of stylet 14 within veress needle 12 also

serves to direct lens 34, Theretore, the combination of articulation and rotational capabilities

allows a surgeon to view the entire arca within abdominal cavity AC.

In a specific embodiment, advancement of distal portion 30 a predetermined amount
relative to veress needle 12 results in lens 34 being ortented from approximately or substantially

zero degrees (0°) to approximately or substantially one hundred eighty degrees (180°) relative to

centerline axis A-A of the veress needle 12 (see FIGS. 1-4 and 7) to view incision I or other

areas of abdominal wall AWV to view the insertion of additional instrumentation through

abdominal wall AW.
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Finally, with reference to FIG. 7, once stylet 14 has been used to observe the passage ot

visual veress needle 10 through abdominal wall AW it may, as noted above, be oriented and

utilized to view arcas within abdominal cavity AC. Once visualization is complete, stylet 14

may be removed from within hollow body portion 22 of veress needle 12. Veress needle 12 may

be left in place through incision I and used as a conduit for passage of insufflation gasses or

other operative surgical insttumentation. For example, a cannula body 40 having a valve 42 may

be attached to proximal end 24 of body portion 22 to provide insuttlation gasses into abdominal

cavity AC. Alternatively, veress needle 12 may act as a guide for a cannula system having an

intlation tube where the inflation tube is incapable of penetrating tissue. In this instance, veress

needle 12 may be left in place or subsequently removed.

Thus, visual veress needle assembly 10 provides a means of penetrating tissue and
visualizing the penetration as visual veress needle 12 passes through tissue. Additionally,
underlying anatomical structures may be identified and observed during penetration to avoid or
reduce the risk of injury to such structures. Further, the penetrations of additional tissue

penetrating trocars may be observed, as well as locating additional penetration sites.

It will be understood that various modifications may be made to the embodiments
disclosed herein. For example, as noted above, other optical system are contemplated for
incorporation into the stylet, for example, optical chip technology, fluid visualization systems,

etc. Further, the disclosed visual veress needle may incorporate other detection system including

- 10 —
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infrared or thermal or radiation detection capabilities. Additionally, other lens shapes are also
contemplated, such as, for example telephoto or zoom lens, macro lenses, etc. Therefore, the
above description should not be construed as limiting, but merely as exemplifications of

particular embodiments. Those skilled in the art will envision other modifications within the

scope and spirit of the clains appended hereto.

11 —
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CLAIMS

1. A visual veress needle assembly for viewing penetration of tissue and underlying

anatomical structures comprising:
an optically conducting veress needle having a body portion with a hollow interior

and a tissue penetrating distal tip; and
a stylet, the stylet being positionable through the hollow interior of the body

portion of the needle, the sytlet having a body portion including 1mage transmitting structure

incorporated therein.

2. The visual veress needle assembly as recited in claim 1, whercin the image

transmitting structure of the body portion of the stylet is formed of optical tibers.

3. The visual veress needle assembly as recited in claim I, further comprising a lens

at a distal tip portion of the stylet.

4. The visual veress needle assembly as recited i claim 3, wherein the lens 1s a widc

angle lens.

5. The visual veress needle assembly as recited in claim 1, wherein the lens 1s a

directional lens.

6. The visual veress needle assembly as recited in claim 1, wherein a distal portion

of the stylet is flexible.

.12 —
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7. The visual veress needle assembly as recited in claim 6, wherein the distal portion

of the stylet is capable of articulating substantially 180° relative to a centerline axis of the hollow

interior of the veress needle.

3. The visual veress needle assembly as recited in claim 6, wherein the distal portion

of the stylet incorporates a shape memory material.

9. The visual veress needle asscmbly as recited i claim 7, wherein the shape

memory material has a generally J-shape in an unstressed conditton.

10.  The visual veress needle assembly as rccited in claim 1, wherein the tissue

penetrafing tip of the veress needle is formed at a predetermined angle relative to the hollow

body portion.

[1.  The visual veress needle assembly as recited in claim 1, further comprising a
connector disposed at a proximal end of the stylet, wherein the connector conveys optical data

passing through the stylet to external imaging devices.

12.  The visual veress needle assembly as recited in claun 1, wherein the optically
conductive veress needle includes a proximal end and a distal end, the proximal end and the
distal end each having a translucent surface enabling transmission of light through the body

portion of the veress needle from the proximal end to the distal end.

- 13 —
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13.  The visual veress needle assembly as recited in claim 12, further comprising a
light source disposed in the vicinity of the proximal end of the veress needle, the light source
configured and disposed to emit light onto the translucent surtace at the proximatl end such that
the light passes through the body portion of the veress needle and 1s emitted at the translucent

surface at the distal end.

I4.  The visual veress needle assembly as recited in claiim 1, wherein the veress needle

is made from a translucent material.

5.  The visual veress needle assembly as recited 1n claim 14, wherein the translucent

material 1s one of the group consisting of a resin, a plastic and an oxide.

16.  The visual veress needle assembly as recited in claim 15, wherein the plastic 1s

polycarbonate and the oxide 1s one of the group consisting of glass and ceramic.

- 14 -
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