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Description
BACKGROUND OF THE INVENTION

[0001] The present disclosure relates generally to a
combined coaxial and bimanualirrigation/aspiration (I/A)
surgical instrument used in surgical procedures such as,
for example, a phacoemulsification procedure.

[0002] The human eye functions to provide vision by
transmitting light through a clear outer portion called the
cornea, and focusing the image by way of a crystalline
lens onto a retina. The quality of the focused image de-
pends on many factors including the size and shape of
the eye, and the transparency of the cornea and the lens.
When age or disease causes the lens to become less
transparent, vision deteriorates because of the dimin-
ished light which can be transmitted to the retina. This
deficiency in the lens of the eye is medically known as a
cataract. An accepted treatment for this condition is sur-
gical removal of the lens and replacement of the lens
function by an artificial intraocular lens.

[0003] Inthe United States, the majority of cataractous
lenses are removed by a surgical technique called
phacoemulsification. In the past, two different types of
surgical instruments have been used during a phacoe-
mulsification procedure, namely a coaxial instrument or
a bimanual instrument. A typical coaxial instrument suit-
able for phacoemulsification procedures includes of an
ultrasonically driven phacoemulsification hand piece, an
attached hollow cutting needle surrounded by an irrigat-
ing sleeve, and an electronic control console. The hand
piece assembly is attached to the control console by an
electric cable and flexible tubing. Through the electric
cable, the console varies the power level transmitted by
the hand piece to the attached cutting needle. The flexible
tubing supplies irrigation fluid to the surgical site and
draws aspiration fluid from the eye through the hand
piece assembly.

[0004] During the phacoemulsification procedure us-
ing the coaxial instrument, the tip of the cutting needle
and the end of the irrigation sleeve are inserted into the
anterior capsule of the eye through anincision inthe outer
tissue of the eye. The surgeon brings the tip of the cutting
needle into contact with the lens of the eye, so that the
vibrating needle tip fragments the lens. The resulting
fragments are aspirated out of the eye through the interior
bore of the cutting needle, along with irrigation solution
provided to the eye during the procedure, and into a
waste reservoir. However, because the irrigating sleeve
surrounds the needle, the incision size necessary for in-
sertion of the coaxial instrument into the eye has to be
large enough to accommodate for the diameter of the
coaxial instrument (e.g. the diameter of the end of the
irrigation sleeve surrounding the tip of the cutting). Thus,
while the coaxial instrument advantageously allows for
a single piece instrument to perform irrigation and aspi-
ration, its larger diameter size requires a large accom-
modating incision introducing more trauma at the surgical
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site.

[0005] The alternative surgical instrument used during
a phacoemulsification procedure is commonly referred
to as a bimanual instrument. The bimanual instrument,
as the name implies, is actually two physically separate
instruments. In that regard, one of the instruments is for
irrigation and the other instrument is for aspiration. The
aspiration instrument typically includes an ultrasonically
driven phacoemulsification hand piece and an attached
hollow cutting needle. The irrigation instrument includes
a hand piece and an attached irrigation needle having
irrigation ports. The aspiration and irrigation instruments
are attached to a control console by electric cabling and
flexible tubing. Through the electric cable, the console
varies the power level transmitted by the hand piece to
the attached cutting needle. The flexible tubing supplies
irrigation fluid to the surgical site through the irrigation
needle and draws aspiration fluid from the eye through
the cutting needle.

[0006] During the phacoemulsification procedure us-
ing the bimanual instrument, the tips of the cutting and
irrigation needles are inserted into the anterior capsule
of the eye. Because the bimanual instrument is actually
two separate instruments, the surgeon can make two
separate incisions into the eye. Accordingly, the surgeon
can insert the tips of the cutting needle and the irrigation
needle into the separate incision sites. This allows for
smaller incision sizes in the eye when compared to the
phacoemulsification procedure using the coaxial instru-
ment discussed above. Moreover, because the aspira-
tion instrument does not have an irrigation sleeve sur-
rounding the cutting needle, the diameter of the diameter
of the distal end of the aspiration instrument is smaller
than the distal end of the coaxial instrument. Again, this
allows for a smaller incision sizes for the tip of the cutting
needle for insertion into the eye when compared to the
phacoemulsification procedure using the coaxial instru-
ment discussed above. However, because a surgeonre-
quires both aspiration and irrigation during a phacoemul-
sification procedure, typically both of the surgeon’s hands
are occupied with a respective instrument. Thus, during
a phacoemulsification procedure using the bimanual in-
strument, the surgeon typically does not have an unoc-
cupied or free hand available to further assist the sur-
geon.

[0007] US5328456 relates to an irrigation and aspira-
tion apparatus for cataract surgery or the like, which is
particularly suitable for aspiration and removal of the cor-
tex lentis during the surgical operation. As for the struc-
ture, the irrigation and aspiration apparatus of the present
application includes a selector coupling to which ends of
a plurality of aspiration tubes are connected, while the
other ends of the aspiration tubes are respectively con-
nected to handpieces which can perform aspiration, so
that one of the handpieces for aspirating irrigating fluid
and the like from a diseased eye of a patient can be cho-
sen by switching the selector coupling. With this struc-
ture, aspiration and removal of the residual cortex after
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removal of the lens nucleus in the surgery of the crystal-
line lens can be accomplished easily and reliably, thereby
relieving the doctor and the patient from the stress and
load of the surgical operation.

[0008] US 4904 238relates to anone-piece, hand-held
cannula assembly for irrigating and aspirating opthalmic
Surgical Sites.

[0009] The systems disclosed herein overcome at
least one of the shortcomings in the prior art.

SUMMARY OF THE INVENTION

[0010] The presentdisclosure is directed to an assem-
bly. The assembly has an irrigation hand piece that in-
cludes an irrigation needle extending from a distal end
of the irrigation hand piece. The irrigation needle is also
configured to release a first fluid from the assembly. The
Assembly further has an aspiration hand piece that in-
cludes an aspiration needle extending from a distal end
of the aspiration hand piece. The aspiration needle has
an axis and is configured to aspirate a fluid into the as-
sembly. The assembly has a first configuration in which
the irrigation hand piece and aspiration hand piece are
coupled together in a manner that causes the released
first fluid from the assembly to flow coaxially about the
axis of the aspiration needle. The assembly has a second
configuration in which the irrigation hand piece and as-
piration hand piece are uncoupled which causes the re-
leased first fluid to flow substantially non-coaxial with re-
spect to the axis of the aspiration needle.

[0011] Inoneexemplary aspect,the presentdisclosure
is directed to an assembly. The assembly has an irriga-
tion hand piece thatincludes an irrigation needle extend-
ing from a distal end of the irrigation hand piece.
[0012] The irrigation needle configured to release a
first fluid from the assembly.

[0013] The assembly further includes an aspiration
hand piece including an aspiration needle extending from
a distal end of the aspiration hand piece. The aspiration
needle having an axis and being configured to aspirate
a second fluid into the assembly. The sleeve member
selectively attachable to the irrigation and aspiration
hand pieces and shaped so that when in a first configu-
ration the sleeve member couples the irrigation hand
piece and the aspiration hand piece together in a manner
that causes the released first fluid from the assembly to
flow coaxially about the axis of the aspiration needle and
a second configuration detached from the irrigation hand
piece and the aspiration hand piece that causes the re-
leased first fluid to flow substantially non-coaxial with re-
spect to the axis of the aspiration needle.

[0014] Inone exemplary aspect, a method for using an
assembly which is not part of the invention is disclosed.
The method includes providing an irrigation hand piece
including an irrigation needle extending from a distal end
of the irrigation hand piece. The irrigation needle config-
ured to release a first fluid from the assembly. The meth-
od includes providing an aspiration hand piece including
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an aspiration needle extending from a distal end of the
aspiration hand piece. The aspiration needle having an
axis and being configured to aspirate a second fluid into
theassembly. The method includes assembling a coaxial
irrigation and aspiration device by coupling the irrigation
hand piece and the aspiration hand piece together in a
manner that causes the released first fluid from the as-
sembly to flow coaxially about the axis of the aspiration
needle.

[0015] These and other aspects, forms, objects, fea-
tures, and benefits of the present disclosure will become
apparent from the following detailed drawings and de-
scription.
[0016] The invention is defined in the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate embodiments of the present disclosure. Together
with a general description of the presentdisclosure given
above, and the detailed description given below, the
drawings serve to exemplify the embodiments of the
present disclosure.

Fig. 1 is an illustration of a perspective view of an
assembly providing a combined coaxial and biman-
ual I/A surgical instrument according to one aspect
of the present disclosure.

Fig. 2 is an illustration of am exploded perspective
view of the assembly of Fig. 1.

Fig. 3is anillustration of a perspective view of a distal
end of the assembly of Fig. 1.

Fig. 4 is a flow diagram showing exemplary steps for
using the assembly of Fig. 1 beginning with an as-
sembled configuration.

Fig. 5 is a flow diagram showing exemplary steps for
using the assembly of Fig. 1 beginning with a disas-
sembled configuration.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The present disclosure relates generally to the
field of ophthalmic surgery, and more particularly to a
combined coaxial and bimanual irrigation/aspiration (I/A)
surgical instrument used in, for example, a phacoemul-
sification procedure. For the purposes of promoting an
understanding of the principles of the present disclosure,
reference will now be made to embodiments or examples
illustrated in the drawings, and specific language will be
used to describe these examples. It will nevertheless be
understood that no limitation of the scope of the present
disclosure is thereby intended. Any alteration and further
modifications in the described embodiments, and any fur-
ther applications of the principles of the present disclo-
sure as described herein are contemplated as would nor-
mally occur to one skilled in the art to which the disclosure
relates.
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[0019] Figs. 1-3 show an assembly 100 providing a
combined coaxial and bimanual I/A surgical instrument
according to one aspect of the present disclosure. The
exemplary assembly 100 includes an irrigation hand
piece 102, an aspiration hand piece 104, a sleeve mem-
ber 106, and a coupling member 108.

[0020] As shown in Fig. 2, irrigation hand piece 102
gradually tapers from a proximal end 110 to a distal end
112. Extending from distal end 112 is an irrigation needle
114. Irrigation needle 114 is hollow and has a distal open-
ing 116 to provide irrigation fluids therefrom. Although
not shown, the irrigation hand piece 102 can be attached
to flexible tubing in communication with an irrigation fluid
supply. The flexible tubing supplies the irrigation fluid
from the irrigation fluid supply to a surgical site through
the distal opening 116 of irrigation needle 114.

[0021] The irrigation hand piece 102 includes threads
118 on distal end 112 that are positioned adjacent irriga-
tion needle 114. Additionally, irrigation hand piece 102
has a groove 120 near proximal end 112 for receiving
couplingmember 108. Furthermore, as discussed below,
groove 120 may serve as an alignment marker when cou-
pling irrigation hand piece 102 with aspiration hand piece
104. Additionally, irrigation hand piece 102 has a semi-
circular cross-section shape. Moreover, irrigation hand
piece 102 has a substantially flat planar surface 122 be-
cause of the hand piece’s semi-circular cross-section
shape. Planar surface 122 extends from the proximal end
110 to the distal end 120 of the irrigation hand piece 102.
As will be discussed in greater detail below, these fea-
tures, such as, threads 118, groove 120, and the cross-
sectional shape of irrigation hand piece 102, enables as-
sembly 100 to transform or convert between a coaxial
I/A device and a bimanual I/A device.

[0022] AlsoshowninFigs. 1-3,isaspiration hand piece
104. Aspiration hand piece 104 gradually tapers from a
proximal end 124 to a distal end 126. Extending from the
distal end 126 is an aspiration needle 128. Aspiration
needle 128 is hollow and has a distal opening 130. Al-
though not shown, the aspiration hand piece 104 may be
attached to a control console by electric cabling and flex-
ible tubing. Through the electric cable, the console varies
the power level transmitted by the hand piece to the at-
tached aspiration needle. As such the aspiration needle
128 is vibrated by structure in the hand piece, thereby
making the needle a cutting needle. During use within
the eye, this vibrating motion causes the aspiration nee-
dle 128 to cut eye tissue, such as the lens of a patient’s
eye. As a result, distal end opening 130 is connected to
the flexible tubing to draw lens particulate, other eye tis-
sues, and/or irrigation fluid from the eye through the as-
piration needle 128.

[0023] The aspiration hand piece 104 includes threads
132 on distal end 126. Threads 132 are positioned adja-
cent aspiration needle 128. Additionally, aspiration hand
piece 104 has a groove 134 near proximal end 124 for
receiving coupling member 108. Furthermore, similar to
irrigation hand piece 102, aspiration hand piece 104 has
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a semi-circular cross-section shape.

[0024] Moreover, aspiration hand piece 104 has asub-
stantially flat planar surface 136 because of the hand
piece’s semi-circular cross-section shape. Flat planar
surface 136 extends from the proximal end 124 to the
distal end 126 of the aspiration hand piece 104. As will
be discussed in greater detail below, these features, such
as, threads 132, groove 134, and the cross-sectional
shape of aspiration hand piece 102, enable assembly
100 to transform or convert between a coaxial and bi-
manual I/A surgical instrument.

[0025] AsshowninFigs. 1-3, irrigation hand piece 102
and aspiration hand piece 104 are removably coupled
together by sleeve member 106 and coupling member
108. In such a configuration, irrigation hand piece 102
and aspiration hand piece 104 are aligned such that their
respective flat planar surfaces 122 and 136 face each
other. In other words, whenirrigation hand piece 102 and
aspiration hand piece 104 are coupled together their re-
spective flat planer surfaces interface with one another.
Moreover, the respective grooves 120 and 134 of irriga-
tion hand piece 102 and aspiration hand piece 104, re-
spectively, act as visual markers to aid in alignment of
the two hand pieces when being coupled together.
[0026] As best shown in Fig. 3, sleeve member 106
tapers from a proximal end 138 to a distal end 140. Fur-
thermore, sleeve member 106 defines an internal bore
142 therebetween. A proximal opening 144 adjacent the
proximal end 138 and a distal opening 146 adjacent the
distal end 140 are in communication with internal bore
142. Furthermore, sleeve member 106 includes side
openings 148 ondistal end 140 that are in communication
with internal bore 142.

[0027] As shown, proximal opening 144 is sized and
shaped to receive the respective distal ends of irrigation
and aspiration hand pieces 102 and 104, respectively.
In that regard, sleeve member 106 has threads 150 de-
fining the portion of internal bore 142 adjacent proximal
opening 144. As such, threads 150 engage with threads
118 and 132 of irrigation and aspiration hand pieces 102
and 104, respectively. Thus, engagement of these
threads, in part, couples the irrigation and aspiration hand
pieces together.

[0028] As shown in Fig. 3, when irrigation and aspira-
tion hand pieces 102 and 104 are coupled, aspiration
needle 128 extends along a central axis A, of sleeve
member 106. The central axis A, extends along the cent-
er line of the sleeve member 106. Accordingly, aspiration
needle 128 is substantially centrally located within inter-
nal bore 142.

[0029] Moreover, aspiration needle 128 extends
through distal opening 146 of sleeve member 106. For
example, aspiration needle 128 may extend about 1 mm
beyond the distal opening 146 of sleeve member 106.
Furthermore, distal opening 130 of aspiration needle 128
is positioned beyond the distal end 140 of sleeve member
106. As such, aspiration needle 128 is able to aspirate
fluids and/or particulate located adjacent distal end 140
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of sleeve member 106.

[0030] Moreover, as shown in Fig. 3, when irrigation
and aspiration hand pieces 102 and 104 are coupled by
sleeve member 1086, irrigation needle 114 is offset from
the central axis A of sleeve member 106. In other words,
irrigation needle 114 is non-centrally located within inter-
nal bore 142. Moreover, irrigation needle 114 remains
within internal bore 142 when the sleeve member 106 is
coupled to the irrigation and aspiration hand pieces 102
and 104, respectively. As such, distal opening 116 of
irrigation needle 114 is positioned within internal bore
142.

[0031] During operation, in this configuration, any irri-
gation fluid emitted from irrigation needle 114 is released
within internal bore 142. As discussed above, sleeve
member 106 has side openings 148. These side open-
ings on sleeve member 106 direct irrigating fluid out and
away from the distal opening 130 of aspiration needle
128. Moreover, distal opening 146 of sleeve member 106
provides an additional pathway for irrigation fluid to be
emitted from internal bore 142. Thus, an annular space
within bore 142 positioned between aspiration needle
128 and sleeve member 106 along the distal end 140 of
sleeve member acts as an irrigation fluid pathway.
[0032] As shown in Fig. 1, irrigation and aspiration
hand pieces 102 and 104 are further coupled by coupling
member 108. Coupling member 108 acts a clip member
which is biased towards forcing the irrigation hand piece
and aspiration hand piece together. Coupling member
108 is insertable within grooves 120 and 134 of the irri-
gation and aspiration hand pieces, respectively. Grooves
120 and 134 prevent axial movement of the coupling
member 108 along the respective bodies of the irrigation
and aspiration hand pieces. Thus, coupling member 108
couples the respective distal ends 110 and 124 of the
irrigation and aspiration hand pieces together.

[0033] Although coupling member 108 is described as
clip member, coupling member 108 is not limited to any
particular coupling mechanism. In fact, in other embod-
iments irrigation hand piece 102 and aspiration hand
piece 104 are coupled to each other without the use of
coupling member 108. For example, in such alternative
embodiments, a coupling mechanism is integrally formed
in one or both of irrigation hand piece 102 and aspiration
hand piece 104. Such a coupling mechanism may enable
the two hand pieces to be coupled by a lock and key,
snap fit, press fit, or other coupling arrangement.
[0034] In alternative embodiments, surfaces 122 and
136 of irrigation hand piece 102 and aspiration hand
piece 104, respectively, are configured with mating pro-
files of impressions and depressions such that needle
128 is centrally disposed between them when the hand
pieces in the coaxial configuration. Furthermore, in other
embodiments surfaces 122 and 136 of irrigation hand
piece 102 and aspiration hand piece 104, respectively,
are substantially non-planar. Such non-planar surfaces
are configured to interface with one another by, for ex-
ample, mating projections and depressions on the non-
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planar surfaces of the hand pieces. For example, some
portions of the surfaces may be planar and other portions
of the surfaces non-planar.

[0035] As discussed above, irrigation hand piece 102
and aspiration hand piece 104 are coupled together via
sleeve member 106 and coupling member 108. Fig. 1
shows this coupled or assembled configuration for as-
sembly 100. In the assembled configuration, assembly
100 is considered a coaxial device 200. In that regard,
even though coaxial device 200 can be disassembled as
shown in Fig. 2, the coaxial device advantageously acts
as a single instrument that perform both irrigation and
aspiration functionalities as desired. Moreover, because
coaxial device 200 can be held in one hand, a user of
the device then has a free hand able to hold an additional
instrument.

[0036] During operation of coaxial device 200, aspira-
tion needle 128 is able to aspirate fluids and/or particulate
located adjacent distal end 140 of sleeve member 106.
Moreover, irrigation fluid emitted from irrigation needle
114 is delivered though the annular space between as-
piration needle 128 and sleeve member 106 along the
distal end 140 of sleeve member 106. The irrigation fluid
is emitted from sleeve member 106 though distal opening
146 and side openings 148. Thus, coaxial device 200 is
considered coaxial because the aspirated fluids and/or
particulates and the irrigation fluids are substantially co-
axial while being delivered through the distal end 140 of
sleeve member 106.

[0037] Unlike traditional coaxial devices, coaxial de-
vice 200 can be disassembled to provide a bimanual de-
vice. Specifically, Fig. 2 shows thatassembly 100, name-
ly irrigation hand piece 102, aspiration hand piece 104,
sleeve member 106, and coupling member 108, are
physically separable from each other. In that regard, co-
axial device 200 (e.g. assembled configuration of assem-
bly 100) can be disassembled by removing sleeve mem-
ber 106 and coupling member 108 from irrigation hand
piece 102 and aspiration hand piece 104. For example,
sleeve member 106 can be rotated to disengage the
threaded engagement with the distal ends 112 and 126
of irrigation hand piece 102 and aspiration hand piece
104, respectively. Moreover, coupling member 108 can
be moved away and/or pulled apart from irrigation hand
piece 102 and aspiration hand piece 104. Such move-
ment allows the proximal ends 110 and 124 of the hand
pieces to be uncoupled from each other.

[0038] Upon disassembly of coaxial device 200, the
irrigation hand piece 102, aspiration hand piece 104,
sleeve member 106, and coupling member 108 are phys-
ically separated from each other. As such a surgeon is
able to independently use the irrigation hand piece 102
and aspiration hand piece 104. Moreover, because the
irrigation hand piece 102 and aspiration hand piece 104
are separate, the flow of the fluids and/or particulates
aspirated and the irrigated fluid are non-coaxial. Accord-
ingly, assembly 100 in the disassembled configuration
provides physically separable and independently opera-
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ble irrigation hand piece 102 and aspiration hand piece
104 that act as a bimanual instrument.

[0039] As discussed above, because irrigation hand
piece 102 and aspiration hand piece 104 acts as a bi-
manual instrumentwhen assembly 100 is disassembled,
a surgeon can make two smaller separate incisions into
the eye. As such the surgeon can insert the aspiration
needle 128 into one of the incision sites and the irrigation
needle 116 into the other of the incision sites. This allows
for smaller incision sizes in the eye when compared to
the phacoemulsification procedure using the coaxial de-
vice 200 discussed above. Moreover, because the aspi-
ration hand piece 104 is not coupled to the irrigation hand
piece102, the diameter of the distal end 126 of the aspi-
ration instrument is smaller than the distal end of the co-
axial device 200 (e.g. diameter of sleeve member 106).
Again, this allows for a smaller incision size for insertion
of the aspiration needle 128 into the eye when compared
to the phacoemulsification procedure using the coaxial
device 200.

[0040] Basedon theforegoing, assembly 100 provides
many unique advantages. Assembly 100 provides a sur-
geon the capability of both a coaxial device and a biman-
ual device. The surgeon advantageously has the choice
and can freely configure assembly 100 between its as-
sembled configuration (e.g. coaxial device) and its dis-
assembled configuration (e.g. bimanual device) as need-
ed. For example, the surgeon can configure assembly
100 into coaxial device 200 in order to have a free or
unoccupied hand while performing a procedure. Addi-
tionally, the surgeon can configure assembly 100 into the
disassembled bimanual configuration in order to be able
to insert the irrigation and/or aspiration hand piece
through a smaller incision size. Furthermore, because
assembly 100 provides both the capable of both a coaxial
and bimanualdevices, the surgeon nolonger has to stock
both types of devices. In addition, assembly 100 provides
further cost saving measures because the surgeon no
longer has to open and use two separate coaxial and
bimanual devices to achieve a desired result. Thus, as-
sembly 100 provides many advantageous to a surgeon
over a traditional coaxial device and/or bimanual device.
[0041] Fig. 4 is a flow diagram showing a method for
using assembly 100 beginning with an assembled con-
figuration of assembly 100. For example, method 400
may be used before, during, or after an ophthalmic sur-
gery, such as a phacoemulsification procedure. Method
400 begins with step 402 by providing assembly 100 in
an assembled configuration. As discussed above, the
assembled configuration is considered coaxial device
200.

[0042] At step 404, a determination is made whether
a coaxial device or a bimanual device is needed for a
particular surgical step and/or procedure. As discussed
above, may factors may influence this determination. For
example, a user may determine that they need a free
hand. Thus, the use of coaxial device 200 would allow
the user to have a free hand. Additionally, a user may
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prefer a smaller incision size. The disassembled biman-
ual configuration of assembly 100 would allow a user to
have a smaller incision size.

[0043] Whenthe userdetermines thata coaxial device
200 is needed, the method continues to step 406. At step
406, the coaxial device 200 is used by the user. After the
coaxial device has been used at step 406, the method
returns to step 404. Accordingly, even though the user
selected a coaxial device 200 for use during a particular
surgical step or method, the user can change configura-
tions of assembly 100 before, during, or after any partic-
ular surgical step and/or procedure.

[0044] Returning to step 404, when the user deter-
mines that the disassembled bimanual configuration of
assembly 100 is needed, the method continues to step
408. At step 408, unlike traditional coaxial devices, co-
axial device 200 can be disassembled to provide a bi-
manual device. Specifically, the coaxial device 200 (e.g.
assembled configuration of assembly 100) can be disas-
sembled by removing sleeve member 106 and coupling
member 108 from irrigation hand piece 102 and aspira-
tion hand piece 104. For example, sleeve member 106
can be rotated to disengage the threaded engagement
with distal ends 112 and 126 of irrigation hand piece 102
and aspiration hand piece 104, respectively. Moreover,
coupling member 108 can be removed by pulling or mov-
ing the coupling member away from both the irrigation
hand piece 102 and aspiration hand piece 104. After re-
moval of sleeve member 106 and coupling member 108,
the hand pieces are uncoupled from each other.

[0045] Accordingly, at step 410, upon disassembly of
coaxial device 200, the irrigation hand piece 102, aspi-
ration hand piece 104, sleeve member 106, and coupling
member 108 are physically separated from each other.
As such a surgeon is able to independently use the irri-
gation hand piece 102 and aspiration hand piece 104.
Accordingly, assembly 100 in the disassembled config-
uration provides physically separable and independently
operable irrigation hand piece 102 and aspiration hand
piece 104 that act as a bimanual device.

[0046] After the disassembled bimanual configuration
of assembly 100 has been used at step 410, the method
returns to step 404. Accordingly, even though the user
selected the disassembled bimanual configuration of as-
sembly 100 for use during a particular surgical step or
method, the user can change configurations of assembly
100 before, during, or after any particular surgical step
and/or procedure.

[0047] Fig. 5 is a flow diagram showing an exemplary
method 500 for using assembly 100 beginning with a
disassembled configuration of assembly 100. For exam-
ple, method 500 may be used before, during, or after an
ophthalmic surgery, such as a phacoemulsification sur-
gery. Method 500 begins with step 502 by providing as-
sembly 100 in a disassembled configuration.

[0048] At step 504, a determination is made whether
the disassembled bimanual configuration or an assem-
bled coaxial configuration is needed for a particular sur-



11 EP 2 648 664 B1 12

gical step and/or procedure. As discussed above, may
factors may influence this determination. For example, a
user may determine that they need a free hand. Thus,
the use of coaxial device 200 would allow the user to
have a free hand. Additionally, a user may prefer a small-
er incision size. The disassembled bimanual configura-
tion of assembly 100 would allow a user to have a smaller
incision size.

[0049] When the user determines that the disassem-
bled bimanual configuration is needed, the method con-
tinues to step 506. At step 506, the disassembled biman-
ual configuration is used by the user. After the disassem-
bled bimanual configuration has been used at step 506,
the method returns to step 504. Accordingly, even though
the user selected the disassembled bimanual configura-
tion for use during a particular surgical step or method,
the user can change configurations of assembly 100 be-
fore, during, or after any particular surgical step and/or
procedure.

[0050] Returning to step 504, when the user deter-
mines that the assembled coaxial configuration of as-
sembly 100 is needed, the method continues to step 508.
At step 508, unlike traditional bimanual devices, assem-
bly 100 can be assembled to provide a coaxial device.
In other words, the disassembled bimanual configuration
can be assembled into the coaxial device 200. Such as-
sembly can include coupling irrigation hand piece 102
and aspiration hand piece 104 together by sleeve mem-
ber 106 and coupling member 108.

[0051] In such a configuration, irrigation hand piece
102 and aspiration hand piece 104 are aligned relative
to each other. For example, the respective planar surface
122 and 136 of the hand pieces face each other when
the irrigation hand piece 102 and aspiration hand piece
104 are aligned. Moreover, to aid in the alignment of ir-
rigation hand piece 102 and aspiration hand piece 104,
the respective grooves 120 and 134 can act as visual
markers.

[0052] Uponalignmentofirrigation hand piece 102 and
aspiration hand piece 104, sleeve member 106 can be
use to threadedly engage the distal ends 112 and 126 of
irrigation hand piece 102 and aspiration hand piece 104,
respectively. Moreover, coupling member 108 can be in-
serted into grooves 120 and 134 of the respective hand
pieces to further couple the proximal ends of the hand
pieces. Thus, when coupled together, the irrigation hand
piece 102 and aspiration hand piece 104 combine to pro-
vide coaxialdevice 200 a substantially circular cross-sec-
tion shape.

[0053] Accordingly, at step 510, upon assembly of the
coaxial device 200, the irrigation hand piece 102, aspi-
ration hand piece 104, sleeve member 106, and coupling
member 108 are connected to each other and act as a
single coaxial device. As such, a surgeon is able to hold
and use coaxial device 200 for irrigation and aspiration
purposes with one hand while keeping the other hand
available for use with another surgical instrument or for
any other purpose.
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[0054] After the assembled coaxial device 200 has
been used at step 510, the method returns to step 504.
Accordingly, even though the user selected the assem-
bled coaxial device configuration of assembly 100 for use
during a particular surgical step or method, the user can
change configurations of assembly 100 before, during,
or after any particular surgical step and/or procedure.
[0055] In summary, as discussed above, assembly
100 provides many unique advantages. Assembly 100
provides a surgeon the capability of both a coaxial device
and abimanualdevice. The surgeon advantageously has
the choice and can freely configure assembly 100 be-
tween its assembled configuration (e.g. coaxial device)
and its disassembled configuration (e.g. bimanual de-
vice) as needed. Forexample, the surgeon can configure
assembly 100 into coaxial device 200 in order to have a
free or unoccupied hand while performing a procedure.
Additionally, the surgeon can configure assembly 100
into the disassembled bimanual configuration in order to
be able to insert the irrigation and/or aspiration hand
piece through a smaller incision size as compared to the
incision size necessary for a coaxial device. Furthermore,
because assembly 100 provides both the capability of
both a coaxial and bimanual device, the surgeon no long-
er has to carry inventory for both types of devices. In
addition, assembly 100 provides further cost saving
measures because the surgeon no longer has to open
and use two separate coaxial and bimanual devices.
Thus, assembly 100 provides many advantageous to a
surgeon over a traditional coaxial device and/or bimanual
device.

[0056] While the present disclosure has been illustrat-
ed by the above description of embodiments, and while
the embodiments have been described in some detail, it
is not the intention of the applicants to restrict or in any
way limit the scope of the present disclosure to such de-
tail. Additional advantages and modifications will readily
appear to those skilled in the art. Therefore, the present
disclosure in its broader aspects is not limited to the spe-
cific details, representative apparatus, and illustrative ex-
amples shown and described. Accordingly, departures
may be made from such details without departing from
the scope of the applicant’s general or inventive concept.

Claims

1. A combined coaxial and bimanual irrigation/aspira-
tion assembly (100) for use in a surgical procedure,
comprising:

an irrigation hand piece (102) including an irri-
gation needle (114) extending from a distal end
(112) of the irrigation hand piece, the irrigation
needle configured to release an irrigation fluid
from the assembly;

an aspiration hand piece (104) including an as-
piration needle (128) extending from adistalend
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(126) of the aspiration hand piece, the aspiration
needle having an axis and being configured to
aspirate a fluid into the assembly, character-
ised in that the assembly (100) further compris-
es

asleeve member (106), the sleeve member cou-
pling the irrigation hand piece (102) and the as-
piration hand piece (104) together when the as-
sembly is in a first configuration wherein the
sleeve member has an internal bore (142) and
the distal ends (112,126) of the aspiration and
irrigation hand pieces are configured to extend
into the bore to couple the distal ends of the as-
piration and irrigation hand pieces to the sleeve
member;

wherein the assembly has a first configuration
in which the irrigation hand piece (102) and as-
piration hand piece (104) are coupled together
such that the aspiration needle (128) extends
along a central axis of the sleeve member (106)
in the first configuration within the internal bore
(142), whereby irrigation fluid emitted from the
irrigation needle (114) is delivered through an
annular space between the aspiration needle
(128) and the sleeve member (106) along the
distal end (140) of the sleeve member (106) and
aseconddisassembled configuration which pro-
vides physically separable and independently
operable irrigation hand piece (102) and aspira-
tion hand piece (104) that act as a bimanual in-
strument.

The assembly of claim 1, wherein the internal bore
(142) has a proximal opening (144) and opposing
distal opening (146), the sleeve member (106) hav-
ing internal threads within the bore adjacent the prox-
imal opening, and

wherein the distal ends of the aspiration and irriga-
tion hand pieces each have external threads
(132,118) that threadedly engage the internal
threads (150) within the bore (142).

The assembly of claim 2, wherein a portion of the
aspiration needle (128) extends beyond the distal
opening (146).

The assembly of claim 1, further comprising a cou-
pling member (108) extending between the irrigation
hand piece (102) and the aspiration hand piece (104)
to couple the hand pieces together when the assem-
bly is in the first configuration.

The assembly of claim 4, wherein the coupling mem-
ber (108) is a clip member that couples a proximal
end portion (112,124) of each of the irrigation hand
piece (102) and the aspiration hand piece (104) to-
gether.
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Patentanspriiche

1.

Kombinierte koaxiale und bimanuelle Benet-
zungs-/Aspirationsvorrichtung (100) zur Verwen-
dung bei einem chirurgischen Verfahren, umfas-
send:

ein Benetzungshandstiick (102), umfassend ei-
ne Benetzungsnadel (114), die sich von einem
distalen Ende (112) des Benetzungshandstlicks
erstreckt, wobeidie Benetzungsnadeldazu kon-
figuriert ist, eine Benetzungsflissigkeit aus der
Vorrichtung abzugeben;

ein Aspirationshandstiick (104), umfassend ei-
ne Aspirationsnadel (128), die sich von einem
distalen Ende (126) des Aspirationshandstlicks
erstreckt, wobei die Aspirationsnadel eine Ach-
se aufweist und dazu konfiguriert ist, eine Flis-
sigkeitindie Vorrichtung zu aspirieren, dadurch
gekennzeichnet, dass die Vorrichtung (100)
weiterhin umfasst:

ein Hulsenelement (106), wobei das Hul-
senelement das Benetzungshandstiick
(102) und das Aspirationshandstiick (104)
zusammenkoppelt, wenn die Vorrichtung
sich in einer ersten Konfiguration befindet,
wobeidas Hilsenelement eine innere Boh-
rung (142) aufweist und die distalen Enden
(112, 126) des Aspirationshandstiicks und
des Benetzungshandstiicks dazu konfigu-
riert sind, sich in die Bohrung zu erstrecken,
um die distalen Enden des Aspirations-
handstlicks und des Benetzungshand-
stlicks mit dem Hulsenelement zu koppeln;
wobei die Vorrichtung eine erste Konfigura-
tion hat, in der das Benetzungshandstiick
(102) und das Aspirationshandstick (104)
zusammengekoppelt sind, so dass die As-
pirationsnadel (128) sich in der ersten Kon-
figuration entlang einer zentralen Achse
des Hilsenelements (106) innerhalb der in-
neren Bohrung (142) erstreckt, wobei von
der Benetzungsnadel (114) ausgestoRene
Benetzungsflissigkeit durch einen Rin-
graum zwischender Aspirationsnadel (128)
und dem Hilsenelement (106) entlang dem
distalen Ende (140) des Hilsenelements
(106) abgegeben wird, und wobei die Vor-
richtung eine zweite, zerlegte Konfiguration
hat, die das Benetzungshandstiick (102)
und das Aspirationshandstliick (104) als
korperlich trennbar und unabhangig von-
einander betriebsfahig zur Verwendung als
bimanuelles Instrument zur Verfligung
stellt.

2. Vorrichtung gemafR Anspruch 1, wobei die innere
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Bohrung (142) eine proximale Offnung (144) und ei-
ne gegeniiberliegende distale Offnung (146) auf-
weist, wobei das Hilsenelement (106) Innengewin-
de innerhalb der Bohrung angrenzend an die proxi-
male (")ffnung aufweist, und

wobei die distalen Enden des Aspirationshand-
sticks und des Benetzungshandstiicks jeweils Au-
Rengewinde (132, 118) aufweisen, welche in die In-
nengewinde (150) der Bohrung (142) im Gewinde-
eingriff eingreifen.

Vorrichtung gemaR Anspruch 2, wobei ein Abschnitt
der Aspirationsnadel (128) sich liber die distale Off-
nung (146) hinaus erstreckt.

Vorrichtung gemal Anspruch 1, weiterhin umfas-
send ein Kopplungselement (108), das sich zwi-
schen dem Benetzungshandstiick (102) und dem
Aspirationshandstiick (104) erstreckt, um die Hand-
stlicke zusammenzukoppeln, wenn die Vorrichtung
sich in der ersten Konfiguration befindet.

Vorrichtung gemafl Anspruch 4, wobei es sich bei
dem Kopplungselement (108) um ein Clipelement
handelt, das einen proximalen Endabschnitt (112,
124) jeweils des Benetzungshandstlicks (102) und
des Aspirationshandstiicks (104) zusammenkop-
pelt.

Revendications

Ensemble d’irrigation/aspiration coaxial et bi-ma-
nuel combiné (100) destiné a étre utilisé lors d’'une
procédure chirurgicale, comprenant :

une pieéce a main d’irrigation (102) comprenant
une aiguille d’irrigation (114) s’étendant a partir
d’une extrémité distale (112) de la piece a main
d’irrigation, I'aiguille d’irrigation étant configurée
pour libérer un fluide d’irrigation depuis
'ensemble ;

une piéce a main d’aspiration (104) comprenant
une aiguille d’aspiration (128) s’étendant a partir
d’une extrémité distale (126) de la piece a main
d’aspiration, l'aiguille d’aspiration ayant un axe
et étant configurée pour aspirer un fluide vers
lintérieur de 'ensemble, caractérisé en ce que
'ensemble (100) comprend en outre :

un élémentde manchon (106), I'élément de
manchon couplant la piece a main d’irriga-
tion (102) et la piéce a main d’aspiration
(104) ensemble lorsque l'ensemble est
dans une premiére configuration, dans la-
quelle I'élément de manchon a un alésage
interne (142) etles extrémités distales (112,
126) des pieces a main d’aspiration et d’ir-
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rigation sont configurées pour s’étendre
dans l'alésage afin de coupler les extrémi-
tés distales des pieéces a main d’aspiration
et d’irrigation a I'élément de manchon ;
dans lequel’ensemble a une premiére con-
figuration dans laquelle la piece a main d’ir-
rigation (102) et la piece a main d’aspiration
(104) sont couplées ensemble de sorte que
l'aiguille d’aspiration (128) s’étend le long
d’'un axe central de I'élément de manchon
(106) dans la premiere configuration a I'in-
térieur de l'alésage interne (142), moyen-
nant quoi le fluide d’irrigation émis a partir
de laiguille d’irrigation (114) est distribué
par un espace annulaire entre l'aiguille d’as-
piration (128) et I'élément de manchon
(106) le long de I'extrémité distale (140) de
I'élémentde manchon (106) et une seconde
configuration démontée quifournitles piece
a main d’irrigation (102) et piéce a main
d’aspiration (104) physiquement sépara-
bles et pouvant fonctionner indépendam-
ment qui servent d’instrument bi-manuel.

Ensemble selon larevendication 1, dans lequel I'alé-
sage interne (142) a une ouverture proximale (144)
et l'ouverture distale (146) opposée, I'élément de
manchon (106) ayant des filetages internes a I'inté-
rieurde 'alésage adjacental’ouverture proximale, et
danslequelles extrémités distales des piéces a main
d’aspiration et d’irrigation ont chacune des filetages
externes (132, 118) qui mettent en prise, par filetage,
les filetages internes (150) a l'intérieur de I'alésage
(142).

Ensemble selon la revendication 2, dans lequel une
partie de 'aiguille d’aspiration (128) s’étend au-dela
de l'ouverture distale (146).

Ensemble selon la revendication 1, comprenant en
outre un élément de couplage (108) s’étendant entre
la piéce a main d’irrigation (102) et la piece a main
d’aspiration (104) pour coupler les pieces a main en-
semble lorsque 'ensemble estdans la premiere con-
figuration.

Ensemble selon larevendication 4, dans lequel I'élé-
mentde couplage (108) est un élément d’attache qui
couple une partie d’extrémité proximale (112, 124)
de chacune parmi la piéce a main d’irrigation (102)
et la piece a main d’aspiration (104) ensemble.
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KOMBINALT SOVTENGRLYT £8 KETRERED IRBIGATORIASHRATOR

SZABADALMIIGENYRONTOK

1. Kombinglt sgytengebed & kétkensy wigatoraspivstor elrendesds (100) sabészeli aljidrasok
sopin rtand sikalmazdsra, amsly larialmar

rrigacids fogantyd (102}, anelyben a8 prigdaits fogantyG tawlabli vagebdt (112} kg k-
gécdds 1 {114 van ehenderve, amely Ggy van kiképasve, hogy rigacios folyaddhet jutlathat Kl ax st
randezdsbdt

asplracids fogantytt (104}, amely tarialmay ey Aspirduics W {128), amely sigl az aspirdoids
fogantyl throlabbi vagebdi (128} ,a*mi ar aspirscids Week tengalys van, 88 Gy ey kiképaeve, hogy

folyaddvot seivion be az elendezésbe, sxzel jeflomprve hogy 8 ehendezas (100} tovabbsd tarlab
DR

hivelyaiamet (108}, ahol al kivelyslem Saszekdal a2 ivigdadas Toganty(l (102) és ax aspirach
de fogantelt (104) egymdssal, amikor az shrendexds sled helyzeigben van, ahol & hivelysismnek
oled hurats (142) van, 65 &8 asDindnias 85 migdoids foganiyk Wvolabbi végel (118, 128 ugy vaansd
Finlakitva, hogy belenytlanak o furatba annak érdekében, hogy sgyesiiadk az aspiracids s rigacios
Fogantydl Wealabbl végelt o hitvelystenmas

&8 shot az shrendezdanek sivd helyzels vagy alinpoia van, amelvhen av righcias foganiyd
{102} &8 av gepirdcits fogantyd (104} egymashor vennak coatlakoztalve Ggy, hogy 8z sspiracids 11
{128) » hivelyatar (108} kzpord tengelye menlin hizddil az oisth helyzetben g belsd furalon {143}
telil, s abho! g gty folpadel, amely ax igdads HIBHE {113} kilbp, egy gyl alaky téren ke
vesztil &1 fhvozik, amely av aspirdoids i {128) &8 & hinealyslem: (108} kOZON van & hivelyslem (108}
fvalabb vége {1440 mentsn, ovabbd mascdil, sedtszarelt helyzete van, amelyben fivkaliag saétvan
yalasziva & sgymdatdd e iggetlent! mtkodiethadd ax irigdcids fogantyt {102) 85 az aspivdnids fo-
gantd {184), amelyek gy kétkerey syakiat képeanek.

2.8z 1. igdoyvoont sverintl efrendezds, ahol ¢ balsd furatnak {142} bdzelabbd nylldea (144} s
atellanes, Wyoisbld pylldsy C140Y van, s & hivelyslem (108) balsd mensttal varn elidiva » fwabny be-
e kQeatebbl nyllds sromszédsigéban. 83

ahol ar aspirdcits de brigdoids fogeantydk thvolabbi vége! sgvansnt lartalmazngk KBS mang-
el {132, 118), amsiyek mensiie! kapesoiddnak a furaton {142) bell bedsd menetekther {180}

3 A Z génypont sseridl elrendszds, shol a2 aspirdcios W (128) ogy résve Minyilk g Bee-
bt mpitlson (1481

4. Ax 1 igénypont seavintl elrendezds, amely lovabbd rialver agy osatiakoztald adeenst
{108}, amaly az irigacios foganteld {103} &3 3z aspirdcids fogantyd (104) koot hisddik annel arde-
kében hogy egwndshor osallakoziaass 2 oganivdkal, amikor e alrendezds aled hedyzsteben van,

5.A 4. igsnypont sterintl elrendazés, ahol & coatiaknztald slem d&% gy kapoes, sy
wrigdoias fogantyd (H2) 46 ar aspiracits ogenbed (104) kduslebbl végall {112, 124} egymashoz osat
iakoziatia,
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