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ABSTRACT

An instrument for removing proliferative membranes in a
treatment for proliferative vitreoretinal disorders includes an
ophthalmic treatment tool for using in an ophthalmic
Surgery, the tool including: a grip portion; a rod_shaped body

attached to one end of the grip portion; an elastic body ?tted
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to the front end side of the rod-shaped body; and hard
inorganic ?ne-grains or particles ?xed on a tapered tip of the
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MEMBRANE ERASER

FIG. 1c is a front vieW of a tip portion of the ophthalmic
treatment tool in FIG. 1a;

BACKGROUND OF THE INVENTION

FIG. 2a is a side vieW of an ophthalmic treatment tool of

1. Field of the Invention

the other embodiment according to the present invention;
FIG. 2b is a partially enlarged vieW of the ophthalmic

The present invention relates to a membrane eraser

(hereinafter, called an ophthalmic treatment tool) and, in

treatment tool in FIG. 2a; and
FIG. 2c is a front vieW of a tip portion of the ophthalmic
treatment tool in FIG. 2a.

more detail, to a neW instrument Which is useful for remov

ing proliferative membranes in a treatment for proliferative
vitreoretinal disorders.

2. Description of the Background
A continuing challenge to vitreoretinal surgeons is the
separation of proliferative membranes from the neurosen
sory retina Without injury or harm to the neurosensory retina
in the treatment for proliferative vitreoretinal disorders. For
such a treatment, the removal of proliferative membranes
from the surface of the retina is required in a Wide variety of

The invention Will noW be more speci?cally described

With reference to embodied con?gurations illustrated in the
15

pathologic conditions and surgical situations. Various
intraocular picks and intraocular forceps have been previ
ously used for the removal of proliferative membranes.
HoWever, the Way that proliferative membranes are
removed by the above conventional instruments may carry
the risk of causing damage to the retina at all times. Besides,
there is a problem as folloWs. That is, “immature prolifera
tive membranes” seen in proliferative vitreoretinal disorders
may be friable, difficult to peel off as ?lms, and often cannot
be suf?ciently removed from the surface of the retina, so that
the unremoved or remaining proliferative membranes can be
the source of subsequent reproliferation and thus the likelier

those ?gures are FIG. 1a Which is a side vieW of an

the present invention, FIG. 1b Which is its partially enlarged
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detail, FIG. 1c Which is a front vieW of a tip portion of the
ophthalmic treatment tool, and FIGS. 2a to 2c Which are
vieWs shoWing a con?guration according to a modi?cation
of the tool shoWn in FIGS. 1a to IC.
An ophthalmic treatment tool of the present invention, as

shoWn in the ?gures, is characteriZed by having a grip 1, a
rod-shaped body 2 attached to one end of the grip 1, an
elastic body 3 ?tted along a direction toWard a front end of

the rod-shaped body 2 to the front end side of the body 2,
and a group of hard inorganic ?ne—grains 5 of particles

the removal thereof as time elapses.
SUMMARY OF THE INVENTION

It is, therefore, an object of the invention to provide a neW
35

tive membranes in a treatment for proliferative vitreoretinal
disorders.
This object is achieved by the present invention as fol
loWs: the invention is directed to an ophthalmic treatment
tool for using in an ophthalmic surgery, Which comprises: a
grip portion; a rod-shaped body attached to one end of the

grip portion; an elastic body ?tted along a direction toWard
a front end of the rod-shaped body to the front end side of
the rod- shaped body; and a plurality of hard inorganic
?ne-grains or particles ?xed on a tapered front tip of the

draWings attached hereto, but the present invention should
not be restricted to those embodied con?gurations.
Referring to FIGS. 1a to 1c and FIGS. 2a to 2c, among
ophthalmic treatment tool of one embodiment according to

it become that the reproliferative membranes again require

instrument Which can solve the foregoing problems regard
ing the prior arts and can be useful for removing prolifera

DESCRIPTION OF THE PREFERRED
EMBODIMENT

10

?Xed on a tapered tip 4 of the elastic body
The grip 1 can be Well grasped by user’s ?ngers for a
surgery, Which is not restricted to the eXample shoWn in the
?gure and may have any shape unless it troubles the users in
their operation. In the case of grasp by the ?ngers, the grip
1 is suitably formed to be mostly as thick as e.g., pencils,
pens, or chopsticks Which the users are generally used to

handling. With respect to materials, the grip 1 is made from
material Which have no hygienic problem, the material

being, for example, Wood, metal, plastic or the like, the
metal being preferably used for the grip, the better of metals
being silver, stainless steel, titanium or the like, the titanium

being preferably used for the grip in the light of the strength,
lightWeight and/or others.
45

One end of the grip portion 1 is ?Xed to a rod-shaped body
2 in a certain Way that may be modi?ed as needed. The

elastic body.

rod-shaped body 2 is provided for purposes of supporting an

According to the ophthalmic treatment tool With the
construction mentioned above, it is possible to more appro
priately separate and remove proliferative membranes con
sisting of thin and delicate tissues from the retina While more

elastic body 3 Which is placed on the front end side of the

remarkably reducing the risk of causing damage to the retina

2 is preferably made from titanium in common reason With

or of forming the retinal tear, in contradistinction to the case

the grip 1.
An end portion of the rod-shaped body 2 is provided With
the elastic body 3. The elastic body 3 is translucent and takes

rod-shaped body 2. Although the rod-shaped body 2 is made
from any material Which creates no problem in terms of of

sanitation as is the case With the grip 1, the rod-shape body

of the conventional instruments being used. Various other

objects, features and attendant advantages of the present
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the form of a tube, Which is ?Xed to the rod-shaped body 2
by being inserted on an end 2‘ of the rod-shaped body. In a

invention Will be more fully appreciated as the same

becomes better understood from the folloWing detailed
description When considered in connection With the accom

con?guration shoWn in the ?gure, the rod-shaped body 2 is

panying draWings in Which like reference characters desig

tapered in a part of the front end side thereof to form a

nate like or corresponding parts throughout the several
vieWs and Wherein:

slender line portion 2‘ of the rod-shaped body, and the
slender line portion 2‘ is squeeZed into the tube-shaped

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1a is a side vieW of an ophthalmic treatment tool of

one embodiment according to the present invention;
FIG. 1b is a partially enlarged vieW of the ophthalmic
treatment tool in FIG. 1a;

65

elastic body 3, Whereby the bodies 2 and 3 are ?Xed to each
other. The manner of coupling of both, hoWever, should not
be restricted to the con?guration shoWn in the ?gure, to
Which any type of coupling can be applied, Within tight

coupling of the rod-shaped body and the elastic body thus

resulting.

5,921,998
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The elastic body 3 is made from any material Which
creates no sanitary problems in ophthalmic surgery as in the
cases mentioned above, for example, the material of the

such an extent that a state of the rough surface of the

attached group of ?ne-grains have activity in remove pro
liferative membranes. FolloWing the completion of con

elastic body 3 being natural rubber, synthetic rubber, poly

structing bridges and hardening of the adhesive, it is pref

urethane rubber, silicone rubber, ?uorocarbon rubber, or the

erable to remove ?ne-grains loosely attached to the tip of the
elastic member (that is, ?ne-grains Which may come off

like, the elastic body being most suitably made from silicone
rubber in the light of the pliability, inertness (sanitary
property) and so on. The slender line portion 2‘ is not entirely
inserted into a tube of the elastic body 3, Whose front end
side is thus not inserted on the slender line portion 2‘. An

elastic portion positioned on the ?gure’s right side from the

during an ophthalmic surgery) by performing an ultrasonic
cleaning process and the like in advance.
Although FIG. 1c shoWs an example of a range that the
10

hard inorganic ?ne-grains 5 are ?xed to the tapered portion
4 of the elastic member 3, the example is merely one

front end of the slender line portion 2‘ must be kept in a

example. Such a range is not restricted to a particular range

sufficiently pliable and ?exible state so as not to carry the

Within keeping activity at removing proliferative mem

risk of causing damage to the retina and so on When peeling

branes on a retina. The range (x), Which has been obtained
based on experiment and seems to be preferable, has a Width

the membranes during the ophthalmic surgery.

The tip (in the ?gure, right end portion) of the elastic

15

member 3 is formed in a tapered shape. The shape can be

betWeen 0.5 and 3 mm substantially. The ophthalmic treat
ment tool according to the present invention is realiZed as

easily formed by cutting the tube-shaped elastic body 3 at a

mentioned above. It should be noted that some measure

bevel. Although such cutting at a bevel causes a cross
sectional pro?le as in the case of a bamboo being cut at a

ments inscribed in the ?gures do not limit the present
invention but are to easily understand the invention. Further
note that FIG. 2 shoWs an ophthalmic treatment tool of the
other embodiment according to the present invention.
The inventors have used the treatment tool shoWn in the
?gures for a series of their patients Who have undergone an
operation of vitreous removal at their macular hole, and the

bevel as shoWn in FIG. 1c, such a pro?le is not essential for

the present invention. For instance, an elastic portion having
no insertion of the slender line portion 2‘ may have no space.

In this instance the tip of the elastic body 3 should be tapered

only.

25

A great number of hard inorganic ?ne-grains 5 adheres
around a tapered tip 4 of the elastic member 3, Which have

tool has been applied to a retinal surface around a macular

a function to peel and remove the proliferative membranes
on the retina Without injury to the retina. The hard inorganic

hole after peeling the rear vitreous. Furthermore, the treat
ment tool shoWn in the ?gures has been applied for treatment
of the proliferative vitreoretinal disorders With the purpose

?ne-grains used hereon, should consist of any rigid ?ne

of removing immature proliferative membranes and pig

grains or particles Which has chemical inertness and no

mented cells from a surface of the retina.
In further detail, the inventors have used the treatment

problem in sanitation. For example, the ?ne-grains may be
various kinds of ?ne-grains Which are made of diamond,

diamond-like carbon, ruby, sapphire, quartZ, crystal,
alumina, silica, silicon carbide, silicon nitride, marble,

35

grindstone, or the like, and the grains 5 is most suitably
made of diamond in the light of the chemical inertness and
the hygiene and so on thereof.
The grains may range in siZe or diameter from 3 pm to 80

complications during their experience With the treatment
tool shoWn in the ?gures. Neither retinal hemorrhages nor
retinal tears have occurred, although the treatment tool
shoWn in the ?gures are possible With injudicious use.
During the development of the treatment tool according to

pm, preferably range betWeen 9 and 30 pm. It has been
found that proliferative membranes on the retina Would not
be sufficiently removed at any rate if the diameter of grains
are out of the range.

Abonding betWeen the ?ne-grains 5 and the elastic body
3 is preferably performed by using an suitable adhesive

the present invention, hard inorganic ?ne-grains (e. g.,
45

rated and removed by an extrusion needle, and any retained
inert diamond particles are unlikely to cause retinal damage
or toxicity. The inventors Were successful in minimiZing the

adhesive of tWo-liquid setting type, thermosetting type or
photosetting type is used, the hard inorganic ?ne-grains are
tightly ?xed respectively after the adhesive constructs

shedding of particles under surgery by introducing a step of
sonication cleaning process to previously remove the grains

loosely adhering to the tip portion of the elastic body during
manufacturing. Currently rarely if ever, has there been
observed shedding of the hard inorganic ?ne-grains.

bridges and hardens as soon as the adhesive makes

attachment, and then the adhesive becomes in chemical

examples mentioned above. Abonding of the hard inorganic
?ne-grains can be performed in any Well-knoWn Way.
HoWever, it is desirable that the surfaces of the ?ne-grains
are exposed externally, Which are among the hard inorganic
?ne-grains bonded and ?xed, are not covered With the

adhesive. The bonding of the grains, namely, is desirably
performed as folloWs: ?rst, an appropriate adhesive is
attached to the tip of the elastic member; secondly, the hard

diamond particles) Were occasionally shed onto the retinal

surface. HoWever, any shed particles could easily be aspi

chosen in accordance With nature of the elastic member 3. If
the elastic member is made from silicone rubber, a silicone
base adhesive is preferably used. In addition to this, if an

inertness to have no sanitary problem. The choices of an
adhesive, of course, should not be restricted to the preferred

tool shoWn in the ?gures for eyes of seven patients Which
shoW the macular holes (Gass stages II, III and IV), and as
a result, it has been able to successfully close the macular
holes in all eyes. In three cases of proliferative vitreoretinal
disorders, thin friable proliferative membranes Were
removed effectively. The inventors did not encounter any
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The roughened surface of the elastic body Which is an
extreme tip of the treatment tool according to the invention,

the roughened surface being due to existing ?ne- grains,
alloWs the proliferative membranes to be removed Without
the application of high degrees of force on the retina in the
removal of the proliferative membranes.
The treatment instrument embodying the present inven
tion differs from rigid instruments such as picks and forceps
applying mechanical force to the synechia portion betWeen
the proliferative membranes and the retina, Whose slender

inorganic ?ne-grains are streWn on a surface of the attached
adhesive to cover the surface; thirdly, a process that the 65 pro?le and ?exibility of the front tip increases visualiZation
adhesive constructs bridges and hardens is performed on
of the area of interest in an ocular tissue during a surgery and
enables the treatment to be performed properly and easily.
condition that the ?ne-grains can be attached no more, to

5,921,998
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Since the front tip of the tool covered With the hard

What is claimed is:

inorganic particles scours the proliferative membranes, the

1. A membrane eraser used for ophthalmic surgery, com

prising:

proliferative membranes can be seen to separate from the
surface of the retina. Even if a proliferative membranes to be

a grip portion;

removed is remarkably thin, therefore, changes in the light

a rod shaped body attached to one end of said grip portion;

re?ex, color, and the other detail tell the surgeon Which

an elastic body ?tted along a direction toWard a front end

regions of the proliferative membrane have been separated,
the surgeon being able to perfectly perform the treatment.

of said rod-shaped body to the front end side thereof
and having a holloW tapered front tip; and
a plurality of hard, inorganic ?ne-grains ?xed on said

In the present tool according to the invention, the mecha
nism as mentioned above makes the tool especially useful
for the removal of residual cortical vitreous proliferative
membranes or retinal interfaces from the surrounding area of
a macular hole. The tool is also effective for removing

tapered front tip of said elastic body Wherein said
grains are located in a range of 0.5 mm to 3.0 mm from

an end portion of said front tip for removal of mem
brane tissue on a retina of an individual.

“immature” proliferative membranes and removing pig
mented cells from the surface of the retina, Which, if left

2. A membrane eraser according to claim 1, Wherein said
15

behind, can be a nidus for future membrane formation.

elastic body comprises silicone rubber.
3. A membrane eraser according to claim 1, Wherein said

Hence, the present tool may markedly increase the likeli

hard inorganic ?ne-grains comprise grains having a range in

hood of success of the ophthalmic surgery.
The invention may be embodied in other speci?c forms
Without departing from the spirit or essential characteristics
thereof. The present embodiment is therefore to be consid
ered in all respects as illustrative and not restrictive, the

diameter from 3 to 80 pm.
4. A membrane eraser according to claim 1, Wherein said

scope of the invention being indicated by the appended
claims rather than by the foregoing description and all

6. A membrane eraser according to claim 1, Wherein said
hard inorganic ?ne-grains are ?Xed by a silicone base
adhesive to said front tip.

changes Which come Within the meaning and range of
equivalency of the claims are therefore intended to be
embraced therein.

hard inorganic ?ne-grains comprise diamond particles.
5. A membrane eraser according to claim 1, Wherein said

rod-shaped body comprises titanium.
25
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