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(57) ABSTRACT 

A sleeve apparatus for a phacoemulsi?cation/irrigation and 
aspiration handpiece having an ultrasonic drive assembly 
attached to a holloW needle includes a compressible sleeve 
for establishing an annual passage around the needle and 
enabling the irrigation ?uid to pass into an eye through a 
cornea/sclera Wound While cooling the needle. The com 
pressible sleeve includes a Wall con?guration for controlling 
compression of the sleeve in order to cause the compressible 
sleeve to shape and conform to the corneal/sclera Wound and 
limit ?uid egress from the Wound. A hub is provided for 
attaching the compressible sleeve to the handpiece and 
enabling the needle to be angularly displaced Within the 
compressible sleeve means during phacoemulsi?cation. 
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WOUND SHAPER SLEEVE WITH VARYING WALL 
PARAMETER 

[0001] The present invention generally relates to pha 
coemulsi?cation handpieces for the removal of a cataract 
lens from an eye and is more particularly related to sleeve 
apparatus for a phacoemulsi?cation handpiece. 

[0002] AWell known method for the removal of a cataract 
through a surgical incision in the eye is knoWn as pha 
coemulsi?cation. A handpiece for phacoemulsi?cation gen 
erally includes an ultrasonic generator Which is attached to 
a holloW needle Which is vibrated and, When inserted into an 
eye, is capable of the emulsion of an eye lens and aspiration 
thereof through a lumen in the needle. The needle is sur 
rounded by a sleeve When inserted through an incision in the 
eye. The tip of the needle engages and emulsi?es the cataract 
and a suction force is applied through the needle interior 
lumen to WithdraW the emulsi?ed cataract into the needle 
and out of the eye. 

[0003] The sleeve protects the Wound through Which the 
needle is passed from contacting the needle Which can 
become heated and the sleeve further establishes an annular 
passage around the needle for providing an irrigation ?uid to 
the eye While at the same time cooling the needle. 

[0004] Typically, the cornea or sclera incision is linear and 
has a length approximately to one-half the circumference of 
the sleeve in order to minimize ?uid leakage from the 
incision, or Wound, When the needle/sleeve is inserted 
therethrough. 

[0005] A great number of sleeve designs have been pro 
posed and a number of materials have been utiliZed in prior 
art sleeves. For example, US. Pat. No. 4,787,889 to Steppe 
et al, discloses a ?exible sleeve made of a synthetic resin 
such as silicon rubber Which is able to fold back or telescope 
When inserted through an incision. The problems With these 
prior art devices include collapsing of the ?exible sleeve in 
the area of the Wound by pressure from surrounding tissue. 
This collapsing of the sleeve blocks ?oW of the irrigation to 
the surgical site and around the vibrating needle, Which can 
cause overheating and damage to adjacent tissue. Sleeves 
made out of metallic material, such as also described in the 
hereinabove referenced US. patent, do not alloW collapse 
and, accordingly, alloW a greater ?uid leakage from the 
Wound. 

[0006] In order to minimiZe leakage from the Wound past 
the sleeve, an elliptical sleeve has been proposed, for 
example, see US. Pat. No. 5,084,009. This collapsible, or 
compressible, sleeve is made With a shape matching the 
con?guration of a surgical incision in order to minimiZe 
leakage betWeen the exterior surface of the sleeve and the 
surgical incision. HoWever, in order for the ultrasonic needle 
to exhibit a desired and vibratory motion, Which is relatively 
free from damping, this elliptical sleeve must be prohibited 
from touching the needle during the operation. 

[0007] During operation procedures, the needle must be 
partially rotated and its angle of incident changed in order to 
effect complete phacoemulsi?cation and removal of the lens. 
In these procedures, a soft sleeve, particularly one shaped to 
the siZe of the Wound, may collapse, or de?ect against the 
ultrasonic needle. When the sleeve is pushed against the 
rapidly vibrating needle, the needle and sleeve tend to 
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overheat due to friction, Which may damage delicate cornea 
or sclera tissue, particularly the corneal epithelium. 

[0008] The present invention is directed to a sleeve Which 
shapes itself to the Wound by pressure of surrounding tissue 
in order to minimiZe leakage of ?uid therepast. In addition, 
internal structure of the sleeve maintains proper annular 
channel around the needle for passage of cooling ?uid. 
Accordingly, the needle is prevented from touching the 
sleeve. In addition, the sleeve is attached to the phacoemul 
si?cation handpiece to enable angular motion of the needle 
Within the sleeve so that the sleeve Wound junction is not 
disturbed. 

SUMMARY OF THE INVENTION 

[0009] Sleeve apparatus in accordance With the present 
invention is suitable for a phacoemulsi?cation handpiece 
having an ultrasonic drive assembly attached to a holloW 
needle for emulsifying and aspirating a cataract lens through 
a cornea/sclera Wound. 

[0010] The subject sleeve apparatus generally includes a 
compressible sleeve Which provides a means for establishing 
an annular passage around the needle and enabling the 
irrigation ?uid to pass into an eye through the cornea/sclera 
Wound While simultaneously cooling the needle. The com 
pressible sleeve includes a Wall con?guration Which pro 
vides a means for controlling compression of the sleeve in 
order to cause the compressible sleeve to shape and conform 
to the cornea/sclera Wound and limit ?uid egress from the 
Wound. That is, the construction of the compressible sleeve 
Wall enables the sleeve, upon compression by tissue sub 
tending the Wound, to ?ll, or contact, all of the Wound 
surface so that no gaps are established Which can permit the 
leakage of ?uid. 

[0011] In addition, a hub means is provided for attaching 
the compressible sleeve to the handpiece and for enabling 
the needle to be angularly displaced Within the compressible 
sleeve means. Thus once the compressible sleeve is con 
formed to the Wound shape, it need not be disturbed by 
subsequent manipulation of the needle Which is necessary in 
order to properly emulsify and aspirate a cataract lens. 

[0012] In one embodiment of the invention, the compress 
ible sleeve includes a variation in Wall thickness around the 
circumference of the compressible sleeve Which may 
include tWo areas of the sleeve Wall having greater thickness 
than adjoining areas in the sleeve Wall. These tWo areas are 
preferably spaced apart from one another at about 180° 
around the sleeve means circumference. Thus, When the 
compressible sleeve is inserted into a slit type cornea/sclera 
Wound, the thicker portions of the Wall are disposed at 
opposite ends of the slit and compression of the sleeve 
enables con?rmation of the sleeve With all of the surround 
ing Wound tissue including the ends of the slit. 

[0013] Still more particularly, the tWo areas of greater Wall 
thickness may include nodules Which extend outlet from the 
compressible sleeve means. 

[0014] In another embodiment of the present invention, 
the sleeve may include a variation in Wall density of the 
sleeve Walls around the circumference of the sleeve. The 
variation in Wall density preferably includes tWo areas of the 
sleeve having a loWer density than adjoining areas of the 
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sleeve Wall, With the tWo areas of loWer density being spaced 
apart from one another at 180° around the sleeve means 
con?guration. 

[0015] In a manner as similarly described in conjunction 
With a Wall having thicker areas, this loWer density area 
enables a preferential compression of the sleeve and outWard 
extension of the sleeve in the loW density Wall areas so that 
the sleeve can conform and contact With all of the tissue 
surrounding the slit Wound. 

[0016] Also, in accordance With the present invention, in 
order to limit compression of opposing Walls of the com 
pressive sleeve to prevent contact of the compressible sleeve 
With the needle, depending member means are provided. In 
addition to preventing contact of the compressible sleeve 
With the needle, the depending member means maintains an 
annular passage for ?oW of irrigation ?uid past the needle. 
As a result, continued cooling of the needle is ensured at all 
times. 

[0017] More particularly, the depending member means 
includes members, having a length greater than the diameter 
of the needle, are disposed Within the compressible sleeve 
and are attached to opposing Walls betWeen the tWo Wall 
areas of greater thickness, or lesser density. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present invention may be more clearly appre 
ciated When taken in conjunction With the accompanying 
drawings, in Which: 

[0019] FIG. 1 is a perspective vieW of a phacoemulsi? 
cation handpiece using the sleeve apparatus in accordance 
With the present invention as it may be inserted through a 
cornea/sclera Wound for the removal of a cataract lens from 
a lens capsule; 

[0020] FIG. 2 is a cross sectional vieW of the sleeve 
apparatus in accordance With the present invention including 
a compressible sleeve and hub for attaching the sleeve to the 
phacoemulsi?cation handpiece; 

[0021] FIG. 3 is a cross sectional vieW of a prior art sleeve 
as inserted into a slit type Wound illustrating the problem 
With regard to gaps being created by such insertion Which 
provide a means for ?uid egress from the eye during the 
phacoemulsi?cation procedure; 

[0022] FIG. 4 is a cross sectional vieW of one embodiment 
of the present invention shoWing a compressible sleeve 
having side Walls of greater thickness disposed in an oppos 
ing relationship around the compressible sleeve along With 
a pair of depending members Which are provided for limit 
ing the collapse of the collapsible sleeve; 

[0023] FIG. 5 is the collapsible sleeve as shoWn in FIG. 
4 shoWn inserted into a slit type cornea/sclera Wound, With 
the outside, or perimeter, of the collapsible sleeve conform 
ing exactly to the slit opening upon compression of the 
sleeve so that little or no gaps are established for the egress 

of ?uid; 

[0024] FIG. 6 is an alternative embodiment of the present 
invention in Which side Walls include a loWer density in 
opposing Walls for enabling preferential collapse of the 
collapsible sleeve; and 
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[0025] FIG. 7 shoW the sleeve as shoWn in FIG. 6 as it 
conforms to a slit cornea/sclera Wound. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0026] With reference to FIG. 1, there is shoWn a pha 
coemulsi?cation handpiece 10 utiliZing sleeve apparatus 12 
in accordance With the present invention for removing a 
cataract lens 16 by emulsi?cation/aspiration through a cor 
nea/sclera Wound 20. The phaco handpiece, or instrument 
10, may be of any conventional type operating, as is Well 
knoWn to those skilled in the art, except as modi?ed With the 
sleeve apparatus 12 in accordance With the present inven 
tion. 

[0027] As more clearly shoWn in FIG. 2, the sleeve 
apparatus 12 in accordance With the present invention, 
includes a sleeve 26 and a hub 28 ?xed thereto. It should be 
appreciated that the sleeve 26 and hub 28 may be formed 
from the same type of material, for example, a silicone or 
silicone-type material or of a thermoplastic polyurethane 
and that the sleeve 26 and the hub 28 may be either ?xed to 
one another or formed integrally. 

[0028] The handpiece 10 includes an ultrasonic drive 
assembly, not shoWn, attached to a holloW needle 32, Which 
includes at least one port 34 disposed in an end 36 of the 
needle 32, the end 36 protruding through a sleeve 26 at a 
distal end 40 With a seal 42 disposed therebetWeen. 

[0029] As shoWn, an annular passage 46 is established 
betWeen an inside surface 48 of the sleeve 28 and an outside 
surface 50 of the needle 32 in order to enable irrigation ?uid 
provided by the handpiece to pass around the needle 32 and 
through the port 34 in a conventional manner, the ?uid 
interconnection betWeen the annular passage 46 and the 
handpiece, not shoWn, as this arrangement is Well knoWn in 
the art. 

[0030] It is important, during a phacoemulsi?cation pro 
cedure, that tissue surrounding the cornea/sclera Wound 20 
not be damaged, particularly the epithelium layer under the 
cornea. Since damage to this tissue may occur due to 
heating, a prior art sleeve 56, see FIG. 3, has been typically 
provided With suf?cient resiliency in order to prevent total 
collapse of the sleeve 56 in order to maintain a ?uid conduit 
58 betWeen the sleeve 56 and the needle 32. While aspiration 
of cataractic tissue, not shoWn, is performed through a 
needle lumen 60, suf?cient cooling is only provided by the 
irrigation of ?uid passing through the passage 58. It must 
also be appreciated that this siZe of the needle 32 and sleeve 
58 is quite small, since the length of the slit cornea/sclera 
Wound may be only about 3 mm. 

[0031] Not only is it important that the passage 58 be 
maintained for cooling of the needle, it is also important that 
the needle 32 does not contact the sleeve 56 because 
conductive heat transfer to the tissue surrounding the Wound 
20 Would cause undesired heating. 

[0032] The rigidity or relative rigidity of the prior art 
sleeve 56, as is necessitated by the constraints hereinabove 
set forth, preclude the sleeve 56 from shaping, or conform 
ing, to the slit Wound 20. Rather, gaps 64 betWeen the sleeve 
56 and the Wound 24 occur Which enable leakage of irriga 
tion ?uid therepast. This leakage is undesirable, as is Well 
knoWn in the art, because it interferes With proper mainte 
nance of ocular pressure during the phacoemulsi?cation 
procedure. 
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[0033] As shown in FIGS. 4 and 5, the sleeve 26 in 
accordance With the present invention, overcomes the de? 
ciencies of the prior art, sleeve 56 by incorporating a sleeve 
Wall Which provides a means for controlling compression of 
the sleeve 26 in order to cause the compressible sleeve 26 to 
shape and conform to the cornea/sclera Wound 20, thus 
limiting ?uid egress from the Wound, see FIG. 5. 

[0034] Referring again to FIG. 4, a variation in sleeve 
Wall 68 thickness is provided in tWo areas, 72, 74 around the 
sleeve 26 and preferably spaced apart from one another at a 
180° angle in order to enable the sleeve 26 to shape and 
conform to the cornea/sclera Wound 20 as shoWn in FIG. 5. 

[0035] Because the area 72, 74 are thicker than adjacent to 
areas 76, 78, 80, 82, respectively, controlled collapse of the 
sleeve 26 under pressure of surrounding tissue, not shoWn in 
FIG. 4, is provided. In order to further enhance sealing 
betWeen the sleeve 26 and the Wound 20, the thicker areas 
may be in the form of nodules 72, 74. In this manner, the 
sleeve 26 completely shapes, or conforms, to the Wound 20 
as shoWn in FIG. 5. 

[0036] In order to prevent the compression, or collapse of 
the sleeve onto the needle 32, depending member means 88, 
90, are provided. With a length greater than a diameter of the 
needle 32, the depending member means 88, 90 prevent 
contact of the sleeve 26 With the needle 32 and maintain an 
annular passage 94 therebetWeen, see FIG. 5. 

[0037] The depending member 90 may be formed of the 
same material as the sleeve and intricately formed thereto. It 
should also be appreciated that the members 88, 90 need 
only be present on an inside of a surface 96 of the sleeve 26 
in an area 100 of the sleeve passing through the Wound 20, 
see FIG. 1. 

[0038] The depending members 88, 90 may be attached to 
opposing Walls 102, 104 of the sleeve 26 Which Will result 
in the same compressed con?guration as shoWn in FIG. 5. 

[0039] Because of the important con?rmation of the sleeve 
26 With the Wound 20, rotation of the sleeve Within the 
Wound 20 is not desirable. Accordingly, in order to enable 
the needle 32 to be angularly displaced Within the compress 
ible sleeve 26, the hub includes conventional snap ?ttings 
108 Which enable rotation of the hub 28 and sleeve about a 
handpiece body 110. Thus the hub 28 and sleeve 26 may be 
held in an orientation affording proper shaping of the sleeve 
26 With the Wound 20, While the needle is angularly moved 
Within the sleeve and further aXially tilted Within the Wound 
20 in order to effect a proper emulsi?cation of the lens 16 
and aspiration thereof through the needle lumen 60. 

[0040] As hereinabove discussed, it is important that the 
sleeve 26 includes Wall means 68 for controlling compres 
sion of the sleeve 26 and in that regard, an alternate Wall 
means 114 may be provided for an alternate sleeve 116 as 
shoWn in FIG. 6. In this embodiment, the Wall 114 includes 
areas of a loWer density 120, 122 surrounded by areas 124, 
126, 128, 130 of heavier density Which enables collapse of 
the sleeve upon compression by surrounding Wound tissue 
so that the sleeve 116 takes the shape and conforms to the 
Wound 20 as shoWn in FIG. 7. Hence, the many gaps, not 
shoWn, are not established betWeen the sleeve 116 and the 
Wound 20 in order to prevent undesirable egress of irrigation 
?uid as hereinabove discussed. Dependent members 88, 90 
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are also provided Within the sleeve 116 and function in a 
manner identical to the members 88, 90, shoWn in FIGS. 4 
and 5. 

[0041] Although there has been hereinabove described 
speci?c embodiments of Wound shaper sleeve apparatus, in 
accordance With the present invention, for the purpose of 
illustrating the manner in Which the invention may be used 
to advantage, it should be appreciated that the invention is 
not limited thereto. Accordingly, any and all embodiments, 
variations, or equivalent arrangements Which may occur to 
those skilled in the art, should be considered to be Within the 
scope of the present invention as de?ned in the appended 
claims. 

What is claimed is: 
1. Sleeve apparatus for a phacoemulsi?cation/irrigation 

and aspiration handpiece having an ultrasonic drive assem 
bly attached to a holloW needle for emulsifying and aspi 
rating a cataract lens through a corneal/sclera Wound, said 
sleeve apparatus comprising: 

compressible sleeve means for establishing an annular 
passage around the needle and enabling irrigation ?uid 
to pass into an eye through the cornea/sclera Wound 
While cooling the needle, said compressible sleeve 
means including Wall means for controlling compres 
sion of the sleeve means in order to cause said com 
pressible sleeve means to shape and conform to the 
corneal/sclera Wound and limit ?uid egress from the 
Wound; and 

hub means for attaching said compressible sleeve means 
to the handpiece and for enabling the needle to be 
angularly displaced Within said compressible sleeve 
means. 

2. The sleeve apparatus according to claim 1 Wherein said 
compressible sleeve means includes a variation in Wall 
thickness of said compressible sleeve means around a cir 
cumference of said compressible sleeve means. 

3. The sleeve apparatus according to claim 2 Wherein said 
variation in Wall thickness comprises tWo areas of sleeve 
means Wall having greater thickness than adjoining areas of 
sleeve means Wall, the tWo areas being spaced apart from 
one another at 180° around the sleeve means circumference. 

4. The sleeve apparatus according to claim 3 Wherein the 
tWo areas comprise nodules. 

5. The sleeve apparatus according to claim 4 Wherein said 
nodules eXtend outWardly from said compressible sleeve 
means. 

6. The sleeve apparatus according to claim 1 Wherein said 
compressible sleeve means includes a variation in Wall 
density of said compressible sleeve means around a circum 
ference of said compressible sleeve means. 

7. The sleeve apparatus according to claim 6 Wherein said 
variation in Wall density comprises tWo areas of sleeve 
means Wall having a loWer density than adjoining areas of 
sleeve means Wall, the tWo areas being spaced apart from 
one another at 180° around the sleeve means circumference. 

8. The sleeve apparatus according to claim 1 further 
comprising depending member means disposed Within said 
compressible sleeve means, for limiting compression of 
opposing Walls of said compressible sleeve means in order 
to prevent contact of said compressible sleeve means With 
said needle and maintain the annular passage for How of 
irrigation ?uid past said needle. 
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9. The sleeve apparatus according to claim 8 Wherein said 
depending member means have a length greater than a 
diameter of said needle. 

10. The sleeve apparatus according to claim 3 further 
comprising depending member means, disposed Within said 
compressible sleeve means and attached to opposing Walls 
of the sleeve means betWeen the tWo areas, for limiting 
compression of the opposing Walls in order to prevent 
contact of said compressible sleeve means With said needle 
and maintain annular ?oW of irrigation ?uid past said needle. 

11. The sleeve apparatus according to claim 10 Wherein 
said depending member means has a length greater than a 
diameter of said needle. 

12. The sleeve apparatus according to claim 7 further 
comprising depending member means, disposed Within said 
compressible sleeve and attached to opposing Walls of the 
sleeve means betWeen the tWo areas, for limiting compres 
sion of the opposing Walls in order to prevent contact of said 
compressible sleeve means With said needle and maintain 
annular ?oW of irrigation ?uid past said needle. 

13. The sleeve apparatus according to claim 12 Wherein 
said depending member means has a length greater than a 
diameter of said needle. 

14. The sleeve apparatus according to claims 8, 10 or 12 
Wherein said depending member means comprises tWo 
depending members, one being disposed on opposite sides 
of said needle. 

15. The sleeve apparatus according to claim 14 Wherein 
said compressible sleeve means has a cylindrical shape 
before compression by the cornea/sclera Wound. 

16. Sleeve apparatus for a phacoemulsi?cation/irrigation 
and aspiration handpiece having an ultrasonic drive assem 
bly attached to a holloW needle for emulsifying and aspi 
rating a cataract lens through a cornea/sclera Wound, said 
sleeve apparatus comprising: 

a compressible sleeve for establishing an annular passage 
around the needle and enabling irrigation ?uid to pass 
into an eye through the cornea/sclera Wound While 
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cooling the needle, said compressible sleeve including 
a Wall for controlling compression of the sleeve in 
order to cause said compressible sleeve to shape and 
conform to the cornea/sclera Wound and limit ?uid 
egress from the Wound; and 

a hub for attaching said compressible sleeve to the hand 
piece and for enabling the needle to be angularly 
displaced Within said compressible sleeve. 

17. The sleeve apparatus according to claim 16 Wherein 
said compressible sleeve includes a variation in Wall thick 
ness of said compressible sleeve around a circumference of 
said compressible sleeve. 

18. The sleeve apparatus according to claim 17 Wherein 
said variation in Wall thickness comprises tWo areas of 
sleeve Wall having greater thickness than adjoining areas of 
sleeve means Wall, the tWo areas being spaced apart from 
one another at 180° around the sleeve circumference. 

19. The sleeve apparatus according to claim 16 Wherein 
said compressible sleeve includes a variation in Wall density 
of said compressible sleeve around a circumference of said 
compressible sleeve. 

20. The sleeve apparatus according to claim 19 Wherein 
said variation in Wall density comprises tWo areas of sleeve 
means Wall having a loWer density than adjoining areas of 
sleeve Wall, the tWo areas being spaced apart from one 
another at 180° around the sleeve circumference. 

21. The sleeve apparatus according to claim 16 further 
comprising depending members disposed Within said com 
pressible sleeve, for limiting compression of opposing Walls 
of said compressible sleeve in order to prevent contact of 
said compressible sleeve With said needle and moisten 
annular ?oW of irrigation ?uid past said needle. 

22. The sleeve apparatus according to claim 21 Wherein 
said depending members have a length greater than a 
diameter of said needle. 


