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FIG. 2
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FIG. 3
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SOFT TIP CANNULA AND METHODS FOR
USE THEREOF

This application claims the benefit of U.S. Provisional
Application Ser. No. 60/241,496 filed Oct. 18, 2000, the
teaching of which is incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to a device used in connec-
tion with medical procedures, more particularly to cannulas
used in ophthalmic procedures (e.g., retinal tear and retinal
detachment surgery), as well as methods of use thereof.

BACKGROUND OF THE INVENTION

Cannulas are used in ophthalmic surgical procedures,
such as retinal detachment surgery, to aspirate fluids such as
blood, aqueous humor, and infused balanced saline solu-
tions. The cannulas are typically connected by PVC tubing
to a machine induced vacuum source and the fluids are
collected in a disposable cassette in the machine. For oph-
thalmic surgical procedures, it is important that the cannula
tip be specially designed for the delicate eye area. Thus, for
example, such cannula tips are typically formed with
rounded, smooth edges. Cannulas have also been made with
a tip formed from a transparent soft material such as
silicone. The soft silicone tip helps prevent damage to the
delicate tissue of the eye in the event of physical contact
with the eye.

Retinal detachment is a serious eye condition that, if not
treated early, may lead to impairment or loss of vision. The
condition typically affects older individuals, individuals
with myopia (near-sightedness) and individuals with rela-
tives having retinal detachment. In some instances, a hard,
solid blow to the eye has lead to retinal detachment. Further,
individuals who have undergone cataract surgery have, in
some cases, subsequently developed retinal detachment.

The retina is a fine layer of nerve cells that covers the
inside back portion of the eye (FIG. 2). If the retina thins,
one or more small tears or holes in the retina may result
(FIG. 3), leading to retinal detachment (FIG. 4). More often,
retinal detachment is caused by shrinkage of the vitreous.
The vitreous is a clear, gel-like substance that fills the inside
of the eye and is firmly attached to the retina in several
places. As the vitreous shrinks, as a result of age,
inflammation, injury or near-sightedness, it often separates
from the retina and, in some cases, it may pull a piece of the
retina away with it, leaving a tear or hole in the retina. If the
retina tears or breaks, watery fluid from the vitreous may
pass through the hole and flow between the retina and the
back wall of the eye producing “subretinal” fluid. Over time,
the flow of the vitreous fluid between the retina and the back
of the eye separates the retina from the back of the eye and
causes it to detach (FIG. 4).

There are several procedures available to treat retinal
detachment. The severity of the detachment or tear in the
retina typically determines which of the procedures should
be performed.

If the retina is torn but there is little or no retinal
detachment, laser photocoagulation may be used to seal the
retinal tears. During laser photocoagulation a laser is used
seal the tear. Using the laser, small burns are placed around
the edges of the tear. This produces scar tissue that seals the
edges of the tear and prevents vitreous fluid from flowing
through the tear.

Freezing or “cryopexy” is another procedure that is used
to treat retinal tears. According to this procedure, the back
wall of the eye behind the tear is frozen to produce scar
tissue. As with laser photocoagulation, the scar tissue seals
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the edges of the tear and prevents vitreous fluid from flowing
through the tear.

If the flow of the vitreous fluid between the retina and the
back of the eye has caused the retina to detach, more
complicated surgical procedures are required. In general, the
detached portion of the retina is pressed against the back
wall of the eye. Any subretinal fluid that is present must be
drained from under the retina to allow the retina to settle
back onto the back wall of the eye. The tears may then be
sealed by use of, e.g., lasers, freezing, or an electrically
heated needle which create scar tissue and seals the tear.

In severe cases, it is sometimes necessary to use a
technique called vitrectomy. During this procedure, the
vitreous body is cut away from the retina and removed from
the eye. The vitreous cavity may then be filled with air or gas
to push the retina back against the wall of the eye. In time,
clear fluid from the blood seeps into and permanently fills
the vitreous cavity.

During an ophthalmic procedure (e.g. retinal tear, retinal
detachment, vitreoretinal procedure), the tip of a cannula is
generally used to press a detached portion of the retina
against the back wall of the eye, to fill the vitreous cavity
with air or gas, and to remove the subretinal fluids from
under the retina to allow the retina to return to its anatomi-
cally correct position.

A disadvantage of conventional cannulas is that the soft
material of the cannula tip is transparent and, thus, difficult
for the surgeon to discriminate during use, particularly
during the fluid/air exchange when visibility is compromised
by bubbles and a significant change in the refractive media
from fluid to air.

There is a need for improved devices, systems and meth-
ods for use of these devices and systems during ophthalmic
procedures. In particular, there is a need for improved
devices, systems and methods for use during ophthalmic
procedures wherein the device is easier for a user to detect
and, thus, provides safe and easy manipulation around the
particularly delicate eye area.

SUMMARY OF THE INVENTION

The present invention provides a novel surgical device
and methods for use thereof.

More particularly, the present invention enables safe and
easy manipulation of a surgical device during ophthalmic
procedures (e.g., retinal tear and retinal detachment
surgery), thereby minimizing the potential for damage to the
delicate eye area.

In particular, the surgical device of the present invention
is a soft tip cannula useful during ophthalmic surgery. The
soft tip device may be an aspirating device or a non-
aspirating device.

In a preferred embodiment, the surgical device is a soft tip
cannula that assists in removing fluids during surgery. The
soft tip cannula is particularly suitable for the removal of
fluids from the posterior chamber of the eye during retinal
detachment surgery.

In another embodiment, the surgical device is a non-
aspirating soft tip device, such as a soft tip scraper cannula
for assisting in the removal of membranes, such as the
posterior hyaloid, internal limiting, and other membranes of
the eye.

The soft tip device of the present invention provides
enhanced visibility of the soft tip to the surgeon so that
he/she may more easily manipulate the device safely and
effectively.

According to one embodiment of the present invention,
the properties of the typically transparent soft material
comprising the soft tip portion of the device are modified in
order to enhance visibility of the device to the surgeon.
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In a preferred embodiment, the soft tip material is tinted,
marked or stained to enhance visibility. The tinting, marking
or stain is preferably of such a color that improves
identification, visibility, position, and depth perception of
the tip of the device. In one embodiment, the soft tip is
stained with fluorescent material.

The entire soft tip may be tinted, marked or stained.
Alternatively, the tip may be demarcated with an identifying
mark, fiducial line, ring, characters, or stripe(s) to improve
visibility/identification. One color or a combination of col-
ors may be used as desired.

In preferred embodiments, the soft tip cannula is used
with a fiber optic probe or similar illuminator by shining
light from the fiber optic probe or similar illuminator onto
the soft tip.

In another preferred embodiment, the soft tip cannula is
connected to a fiber optic illuminator or a laser fiber and
colored beams of light are transmitted by the soft tip to
enhance visibility.

Other aspects and embodiments of the invention are
discussed infra.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an isometric view of one embodiment of the soft
tip surgical device of the present invention.

FIG. 2 shows a diagram of a normal, healthy eye.
FIG. 3 shows diagram of an eye with a typical retinal tear.

FIG. 4 shows diagram of an eye with a typical retinal
detachment.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the various figures of the drawing
wherein like reference characters refer to like parts, there is
shown in FIG. 1 various views of a soft tip surgical device
1 in accordance with the invention.

As shown, the soft tip surgical device 1 is in the form of
a cannula, which may be aspirating or non-aspirating. Can-
nulas are well-known and, thus, although described below
with reference to a preferred embodiment, the general fea-
tures (e.g. size, shape, materials) of the soft tip surgical
device 1 may be in accordance with conventional cannulas.

In a preferred embodiment, the soft tip surgical device 1
is designed for ophthalmic procedures. As such, the soft tip
surgical device 1 comprises a body portion 2 having a
proximal end 4, a distal end 6 and a soft tip 8 located on the
distal end 6 of the body portion 2. A hub 10 may further be
located on the proximal end 4 of the body portion 2.

In use, the soft tip surgical device 1 may be attached to a
handle (not shown), which provides a user with further
means for gripping the device 1. Such handles are known
and are commonly referred to as extrusion handles. In the
case of an aspirating device, the handle could be hollow so
that fluid, gas and other material may flow through the
handle. In the case of a non-aspirating device, the handle
may be hollow or solid as desired. The handle may be
attached to the soft tip surgical device 1 by a frictional fit
and/or any conventional fastening means. The hub 10 por-
tion may further be included and designed so as to assist in
connecting the device 1 to the handle via a frictional fit and,
if desired, any conventional fastening means may be used to
assist the hub 10 in connecting the device 1 to the handle.

If desired, the handle may be omitted in an aspirating type
device and, in such embodiments, the user may, for example,
grip the device by the hub 10 and/or tubing connecting the
device to a vacuum/aspiration source. In such an
embodiment, the hub 10 portion may further be included and
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designed so as to assist in connecting the device 1 to the
tubing via a frictional fit and, if desired, any conventional
fastening means may be used to assist the hub 10 in
connecting the device 1 to the tubing.

In use, the soft tip surgical device 1 is gripped by a handle,
the tubing and/or hub 10 and the body portion 2 with the soft
tip 8 is introduced into the surgical site. During an oph-
thalmic procedure, the soft tip 8 and body portion 2 enter the
eye, for example, through an incision made in the eye to
provide access to the retina at the back of the eye. Thus, the
body portion 2 is preferably elongate in shape to provide
easy access to the surgical site. Preferably, the body portion
is designed so as to conform with the incision made in the
eye (typically a 20 gauge incision) such that as the body
portion 2 is inserted in the eye through the incision, the
incision molds around the body portion and prevents leakage
of materials into or out of the eye around the body portion
2. Further, the body portion 2 is preferably designed with a
1 smooth surface so as to prevent further trauma to the eye
as it is inserted through the incision. In one preferred
embodiment, as shown in FIG. 1, the body portion 2 has an
elongate cylindrical shape. The body portion 2 may have a
substantially uniform cross sectional diameter or may taper.
In one preferred embodiment, the body portion 2 tapers
towards the distal end 6 to provide precision in placement of
the soft tip 8. Although the body portion 2 is depicted as
cylindrical in shape, other shapes may be used as desired.
Additionally, the body portion 2 may include a bend (not
shown) to provide easier access to areas that are difficult to
reach.

The body portion 2 may be fabricated of any conventional
materials used in forming similar surgical devices.
Preferably, the material is lightweight and strong. Some
conventional materials include plastics and stainless steel.
Further, because the body portion 2 is inserted in the eye
area in some applications, the materials used in forming the
body portion 2 must be medically approved for such contact.

The soft tip surgical device 1 may be an aspirating device
or a non-aspirating device. As a non-aspirating device, the
body portion 2 may be hollow or solid.

As an aspirating device, the body portion 2 has a cavity
through which fluids, gas and other materials may flow. The
body portion further has a soft tip 8 at its distal end 6. Still
further, tubing (e.g. PVC tubing) extending from the proxi-
mal end 4 of the body portion 2 (or hub 10 or handle, if
included) connects the device to an external fluid or pressure
source (e.g. Vitrectomy machine). The soft tip 8 is fabricated
so as to maintain its shape and not collapse when the
external fluid or pressure source is turned on. The soft tip 8
is further designed so as to allow the flow of fluid, gas and
other materials through it. For example, the soft tip 8 may
have one or more apertures, may be formed of a porous
material or may be hollow.

In one embodiment, when used as an aspiration device,
the soft tip 8 includes one or more slits or openings through
which air, fluid and other materials may flow. The openings
or slits may be of any geometric shape such as, for example,
circular, oval or triangular. Preferably, the openings or slits
are designed with rounded, smooth edges so as to not
traumatize the delicate eye area in the event of contact with
the eye. The number, size and placement of the openings or
slits are not particularly limited, and may be in accordance
with known aspirating cannulas for similar applications.

In another embodiment, the soft tip 8 is hollow and
designed so that air, fluid and other materials may flow
through the hollow soft tip 8 during use. As such, the hollow
soft tip 8 may have any geometric shape and, for example,
may be in the shape of a cylindrical hollow tube. During use,
the soft tip surgical device 1 would be connected to an
external fluid or pressure source, such as a vacuum/
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aspiration device. Materials from the eye would be aspirated
through the open end of the hollow soft tip 8, through the
hollow soft tip 8, through the cavity in the body portion 2 of
the device, through the hub 10, through the handle, through
the PVC tubing and, finally, the materials would reach a
reservoir (e.g. a bag or chamber) at the vacuum/aspiration
source.

To be used as an aspirating device 1, the proximal end 4
is designed so as to connect to an external fluid or pressure
source. For example, the proximal end 4 may be designed
for direct connection to tubing that connects the device 1 to
an external fluid or pressure source. Thus, the proximal end
4 may be designed to have a frictional fit within or about the
tubing. Conventional fastening means may also be used to
secure the tubing to the proximal end 4. Alternatively, the
proximal end 4 may be connected to the tubing via a
conventional coupling device such as, for example hub 10.
Further, if desired, the device 1 may be connected to a
handle which, in turn, connects the device 1 to tubing.

The soft tip surgical device 1 is particularly suitable for
use in ophthalmic surgical procedures. As such, the soft tip
8 may be formed of any material suitable for contact with the
delicate eye area. Because the soft tip 8 is inserted into the
eye area, the materials used in forming the soft tip 8 must be
medically approved for such contact. Preferably, the soft tip
8 is formed of a soft, flexible and resilient material such as
rubber or plastic. Silicone rubber and polyurethane are two
examples of particularly suitable materials.

The soft tip 8 may be fixedly or removably connected to
the body portion 2. Known means such as, for example,
adhesives may be used to fixedly secure the soft tip to the
body portion 2. The soft tip 8 may also be removably
connected to the body portion by known means such as, for
example, forming the soft tip 8 and the body portion 8 to
have corresponding threaded portions that allows removable
attachment of the soft tip 8 to the body portion 2. By
providing a removable soft tip 8, the device may be reused
by simply sterilizing the body portion 2 with ethelene oxide
gas or similar means and replacing the soft tip 8 to maintain
sterility and prevent cross-contamination between uses.
More preferably, the entire device 1 is disposed of and
replaced between uses to maintain sterility and prevent
cross-contamination between uses.

According to the present invention, the soft tip 8 material
is modified so as to enhance its visibility to a user while in
the surgical field. In a preferred embodiment, the soft tip 8
material is colored, thereby improving identification,
visibility, position and depth perception of the soft tip 8. Any
colors may be used to optimize visibility of the soft tip 8 in
the surgical field. Because the retina is generally orange-red
in color, the soft tip 8 is preferably designed to provide
maximum contrast on the orange-red background. Visual-
ization and depth perception may be maximized by utilizing
the science of optics and vision to select colors that will
provide optimal contrast. Optimal contrast may be achieved
by use of complimentary colors, as set out by Johannes
Itten’s color wheel developed in the 1930°s. Thus, in a
preferred embodiment wherein the soft tip 8 is utilized for
retinal detachment surgery, the soft tip 8 would preferably be
colored green-blue.

In one embodiment, the soft tip is coated or stained with
a fluorescent material. Preferably, for use in retinal detach-
ment surgical procedures, the soft tip 8§ would have a green
fluorescence. In another embodiment, the soft tip has an
identifying mark, fiducial ring, character, stripes or other
designs that improves visibility of the soft tip. These iden-
tifying marks, fiducial rings, characters, stripes or other
designs are preferably selected so as to provide optimal
contrast with relation to the background during use.

In another embodiment, the soft tip surgical device 1 is
used together with a fiber optic probe or similar illumination
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mechanism, wherein the probe or illumination mechanism
shines a light on the soft tip 8 to enhance its visibility in the
surgical field.

In another embodiment, the soft material is connected to
a light source, such as, for example, a fiber optic that
illuminates the soft tip material so as to improve the vis-
ibility of the soft tip 8 while, at the same time, improving the
visibility of the surgical field. For example, the light source
may shine through the interior of the device and light up the
soft tip 8 from within the soft tip 8.

In a preferred embodiment, an aspirating soft tip surgical
device 1 has an overall length, from the soft tip 8 to the
proximal end 4, ranging from about 28 to about 32 mm.
More preferably, the soft tip surgical device 1 has a length
ranging from about 29 mm to about 31 mm. The soft tip 8
portion of the device preferably has a length that ranges from
about 2 mm to about 6 mm. More preferably, the length of
the soft tip 8 portion of the device ranges from about 2 mm
to about 3 mm. If included, the hub 10 preferably has a
length ranging from about 10 mm to about 12 mm. In
applications where the body portion 2 of the device is
inserted into the eye through an incision, the diameter or
thickness of the body portion 2 preferably conforms to the
size of the incision so that the incision molds around the
body portion 2 and prevents leakage of materials around the
body portion 2. For example, in preferred embodiments, the
diameter or thickness of the body portion 2 ranges from
about 0.6 mm to about 1.2 mm. More preferably, the
diameter or thickness of the body portion 2 ranges from
about 0.8 to about 1.0 mm. However, it is to be understood
that the diameter or thickness of the body portion 2 may vary
depending on the particular procedure performed and the
size of the incision made. In such applications where the
body portion 2 is inserted into the eye through an incision,
the length of the body portion 2 would be designed so that
the soft tip 8 would reach the retina and back of the eye
while allowing only the body portion 2, and not the hub 10,
tubing or other apparatus connected to the proximal end 4 of
the body portion 2, to enter the incision. If the device 1 is an
aspirating device, the inner opening through which materials
from the surgical site are suctioned preferably has a diameter
ranging from about 0.2 mm to about 0.5 mm. More prefer-
ably the inner opening has a diameter ranging from about
0.25 mm to about 0.35 mm. Such dimensions are particu-
larly suitable for optical procedures wherein the surgical
area is delicate and can withstand limited suction and
pressure. However, it is to be understood that various
dimensions may be utilized depending on the desired suction
and pressure limits for the particular application.

The soft tip surgical device 1 may be utilized during a
retinal detachment surgical procedure as follows: an incision
is made in the eye to provide access to the retina. The soft
tip surgical device 1 in accordance with one embodiment is
then inserted through the incision, with the soft tip 8 and the
body portion 2 entering the incision. The device 1 could then
be used to press the detached portion of the retina against the
back wall of the eye. Additionally, the soft tip 8 may be
embedded with abrasive materials to allow for scraping of
scar tissue and eye tissues that are desirable to remove to
increase visual acuity outcomes (e.g. ocular tissues: poste-
rior hyaloid and internal limiting membrane “IL.L.M.”) As
such, the device may be either a non-aspirating or aspirating
device. If the device is non-aspirating, it is preferably
removed and an aspirating soft tip surgical device 1 is then
inserted into the eye. If the device is an aspirating soft tip
surgical device 1, then the device remains in the eye.

During a vitreoretinal surgical procedure, after the vitre-
ous body is cut away from the retina and removed from the
eye, the aspirating soft tip surgical device 1 may be used to
fill the vitreous cavity with air or gas to push the retina back
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against the wall of the eye. In such an application, the soft
tip surgical device 1 would be connected to an air or gas
source. The aspirating soft tip surgical device 1 can further
be used to drain any subretinal fluid that is present between
the retina and the back wall of the eye to allow the retina to
settle back onto the back wall of the eye.

The present invention also includes kits that comprise one
or more device of the invention, preferably packaged in
sterile condition. Kits of the invention also may include, for
example, one or more body portions 2, soft tips 8, etc. foruse
with the device, preferably packaged in sterile condition,
and/or written instructions for use of the device and other
components of the kit.

The following non-limiting example is illustrative of the
invention.

EXAMPLE

Using the soft tip surgical device 1 and surgical technique
of the present invention, three different surgeons performed
vitreoretinal procedures. The surgeons evaluated the perfor-
mance of the soft tip surgical device 1, the ability to
visualize the distal soft tip 8 portion of the device during the
fluid/air exchange portion of vitreoretinal procedures. Dur-
ing this procedure step visualization is difficult due to the
mixture of air and fluid in the eye, which have different
indexes of refraction.

The results were unanimous. All three surgeons evaluat-
ing the soft tip surgical device 1 indicated a dramatic
difference in visualization of the soft tip 8 as compared to the
traditional clear silicon soft tip cannulas. The surgeons
indicated that the soft tip 8 appeared to be glowing or
fluorescing when light from a fiber optic probe in their
opposite hand was shone on the soft tip 8 and that the color
provided significantly better contrast on the red-orange
background of the retina. Insertion of a traditional clear tip
cannula as a comparison did not result in good visualization.

The foregoing description of the invention is merely
illustrative thereof, and it is understood that variations and
modifications can be effected without departing from the
scope or spirit of the invention as set forth in the following
claims.

What is claimed is:

1. A method for performing an ophthalmic surgical pro-
cedure comprising the steps of:

(a) providing a surgical device comprising:

an elongate body portion;

the elongate body portion having a proximal end and a
distal end;

a soft tip at the distal end of the body portion;

wherein the soft tip is at least partially colored so as to
enhance a user’s visibility of the soft tip in the
surgical area;

(b) making an incision in the eye of a patient to access the

treatment arca,

(c) inserting the surgical device into the treatment area

through the incision;

(d) performing the ophthalmic surgical procedure using

the surgical device; and

(e) removing the delivery device from the treatment area
wherein the ability to visualize the soft tip during the
ophthalmic surgical procedure is enhanced.

2. The method of claim 1, further comprising the step of
shining a light onto the soft tip while performing the
ophthalmic surgical procedure.

3. The method of claim 2, wherein a fiber optic probe is
used to shine the light onto the soft tip.

4. The method of claim 1, further comprising the step of
causing the soft tip to glow or fluoresce.
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5. The method of claim 4, wherein a light is shone on the
soft tip to cause the soft tip to glow or fluoresce.

6. The method of claim 1, wherein the surgical device
further comprises a light source in connection with the soft
tip and wherein the method further comprises illuminating
the soft tip with the light source.

7. The method of claim 6, further comprising the step of
illuminating the surgical site with the light source.

8. The method of claim 1, wherein the soft tip is formed
of a soft material at least partially colored to enhance a
user’s visibility of the soft tip.

9. The method of claim 7, wherein the soft tip material has
one or more markings to enhance a user’s visibility of the
soft tip.

10. The method of claim 9, wherein the one or more
markings is a fiducial ring.

11. The method of claim 8, wherein the soft tip material
is at least partially colored with a fluorescent material.

12. The method of claim 1, the body portion of the device
is hollow and the device is an aspirating device and wherein
the method of performing an ophthalmic surgical procedure
comprises a vitreoretinal surgical procedure comprising the
steps of:

cutting the vitreous body away from the retina;
removing the a vitreous body from the eye;
pushing the retina back against the wall of the eye;

draining any subretinal fluid present between the retina
and the back wall of the eye; and

allowing clear fluid from the blood to fill the vitreous

cavity.

13. The method of claim 12, wherein the surgical device
is an aspirating device and the surgical device is used to
introduce air or gas into the vitreous cavity to push the retina
back against the wall of the eye.

14. The method of claim 12, wherein the soft tip of the
surgical device is used to push the retina back against the
wall of the eye.

15. The method of claim 12, wherein the surgical device
is an aspirating device and the surgical device is used to
drain any subretinal fluid present between the retina and the
back wall of the eye.

16. The method of claim 12, wherein the soft tip is
embedded with abrasive materials and wherein the method
further comprises the step of scraping scar tissue and eye
tissues to increase visual acuity outcomes.

17. A method for performing an ophthalmic surgical
procedure comprising the steps of:

(a) providing a surgical device comprising:

an elongate body portion;

the elongate body portion having a proximal end and a
distal end;

a soft tip at the distal end of the body portion;

wherein the soft tip is at least partially colored so as to
enhance a user’s visibility of the soft tip in the
surgical area;

(b) making an incision in the eye of a patient to access the
treatment area;

(c) inserting the surgical device into the treatment arca
through the incision;

(d) performing the ophthalmic surgical procedure; and
(e) removing the surgical device from the treatment area

wherein the ability to visualize the soft tip during the
ophthalmic surgical procedure is enhanced.

#* #* #* #* #*



