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(54) Title: SURGICAL SEALING SLEEVE
(87) Abstract

A surgical sealing sleeve (1, 32) for preventing undesirable leakage
from the humoral fluid filled interior of a mammal organ to an access
environment during its temporary seating in an access tissue to the mammal
organ. The surgical sealing sleeve (1, 32) has an axially extending rigid
tubular sleeve (2) for attachment to the access tissue and having an axially
extending passageway (5). The sleeve (2) includes an inner sleeve member
(3, 33) nested at least along a portion of its length within an outer sleeve
member (4). Each of the inner and outer sleeve members has a proximal end
and a distal end, the inner sleeve member (3, 33) having at least one distally
directed sheath support member (9A and 9B, 34) terminating proximal to
the distal end of the outer sleeve member. An elastomeric sheath (10) is
sealingly interdisposed between the inner and outer sleeve members and
distally extending so as to fit over the at least one sheath support member,
the elastomeric sheath having a a priori sealed end adapted to be cut in siru
so as to provide an unidirectional slit valve (13A and 13B, 38) normally
closed under the pressure prevailing in the mammal organ’s interior so as to
prevent leakage of its contents therefrom via the passageway to the access
environment.

N\

AT TR RSN

S ITIIIIIAIITI T4 S FTF I 2 FI I SIS FIIIIIIFII IS A EILES.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
C&e d'lIvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Isracl

Iceland

Italy

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 97/47247 PCT/IL97/00171

SURGICAL SEALING SLEEVE

FIELD OF THE INVENTION
The present invention is in the field of surgical scaling slceves for
providing temporary access to the interior of a mammal organ in general.
In particular, the prescnt invention relates to a surgical sealing sleeve having
5 a unidirectional valve at its distal end for preventing undesirable lcakage

from a mammal organ's interior to an access environment.

BACKGROUND OF THE INVENTION
Intraocular surgical procedures require three or more sclerotomics
10 for enabling the introduction into an eye's mterior of a light probc and a
surgical instrument and the connection to cither a supply linc to a source of
pressurized air or an irrigation line to a source of physiological liquid for
maintaining normal intraocular pressurc despitc a continuous undesirable
leakage from the eve's interior through the sclerotomies. In view of
15 physiological considerations, the diameter of a sclerotomy is limited to
between about | mm - 1.5 mm.
US Patent 4,795,426 describes a tip portion for a cathcter

placement cannula, the tip portion being in the form of a pair of flexible lips
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which assume a naturally flattened shape to provide a seal for preventing the
backflow of blood or other fluids. To this end, the lips arc made of shape
retaining memory matcrial of a relatively thick dimension. In view of such

a construction, the tip portion is suitablc for insertion into a large access port

L

as made in, for cxample, an abdominal wall, however, it docs not lend itself
for miniaturization for insertion into a small access port, for example, a

sclerotomy.

SUMMARY OF THE INVENTION

10 [t is an object of the present invention to provide a novel surgical
scaling sleeve enabling temporary access to the interior of @ mammal organ
and having a unidirectional valve at its distal end for preventing undesirable
lcakage from a mammal organ's mterior to an access environment.

In accordance with the tcachings of the present invention, there

—
'S

is provided a surgical scaling slecve for preventing undesirable lcakage from
thc humoral fluid filled interior of a mammal organ to an access
environment during its temporary scating in an access tissue to the mammal
organ, the surgical scaling sleeve comprising:
(a) an axially extending rigid tubular slecve for attachment to
20 thc access tissuc  and having an axially cxtending
passageway, said sleeve including an inner slecve member
nested at lcast along a portion of its lengin within an outer
sleeve member, cach of said inner and outer sleeve
members having a proximal end and a distal end, said inner
25 sleceve member having at lcast one distally dirccted sheath
support member terminating proximal to said distal end of
said outer sleeve member; and
(b) an clastomeric shcath sealingly interdisposed between said

inner and outer slecve members and distally cxtending so as
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to fit over said at least one shcath support member, said
clastomeric sheath having a a priori sealed end adapted to
be cut in situ so as to provide an unidirectional slit valve
normally closed under the pressure prevailing in the

mammal organ's interior so as to prevent lcakage of its

U

contents therefrom via said passageway to thc access
environment.

The surgical sealing sleeve in accordance with the teachings of
the present invention particularly lends itself as an ophthalmic surgical

10 scaling sleeve in that it can be readily miniaturized to a size suitable for
inscrtion into a sclerotomy, e.g., having a diameter in the range of about 1
mm -1.5 mm. However, that notwithstanding, it will be rcadily appreciated
that the surgical sealing sleevc can be adapted for use in large access ports.

The proximal end of the sleeve is preferably formed with an

15 upright projection for releasable insertion into a matching bore in a cutting
tool employed for cutting the elastomeric sheath to form the unidirectional
slit valve. The projection cum bore ensure that the cutting tool can only cut
the clastomeric sheath in a predetermined manner and that the depth of
insertion of the cutting tool into the eye is limited to as to prevent infliction

20 of damage to the eve's interior structure.

In addition, the proximal end of the sleeve is preferably formed
with an internal screw thread for releasable engagement with an insertion
tool employed for manipulating the surgical sealing sleeve prior to a surgical
procedure in general and in particular during a sclerotomy and its subsequent

25  removal therefrom.

Due to the lack of elasticity of an eye's sclera, the surgical sealing
sleeve is preferably operable as a trocar for puncturing its own sclerotomy,
thereby meritoriously reducing leakage between the sclerotomy's rim and the

surgical sealing sleeve's outer surface. The projection preferably doubles as
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an indicating means for indicating the trocar end of the surgical scaling
sleeve.

Further objects, features and advantages of the present invention
will become apparent from the following detailed description when take in
conjunction with the accompanying drawings wherein like reference

numerals designate like elements through the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partial cross scction perspective view of an asscmbled
surgical sca]i;lg sleeve in accordance with a first cmbodiment of the present
mvention;

Fig. 2 is an exploded view of the surgical scaling sleeve of Figure
I along with its cutting tool and its insertion tool;

Figs. 3A and 3B are respectively a schematic cross section side
view and a front view of a human cyc into whose sclera three surgical
sealing sleeves of Figure 1 have been temporarily inserted;

Fig. 4 is a cross section view along line A-A in Figure 1 showing
the insertion of the surgical sealing slecve into an eye's sclera;

Fig. 5 is a cross section view along line A-A in Figure 1 showing
the removal of the insertion tool from the surgical sealing sleeve;

Fig. 6 is a cross section view along line A-A in Figure 1 showing
the cutting of the sheath's sealed end with a cutting tool,

Fig. 7 is a cross section view along line A-A in Figure 1 showing
the sealing action of the surgical scaling sleeve's unidirectional slit valve;

Fig. 8 is an exploded view of a surgical sealing sleeve in
accordance with a second embodiment of the present invention; and

Fig. 9 is a partial cross sectional perspective view of the surgical
scaling sleeve of Figure 8 showing the sealing action of its unidirectional slit

valve.
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W

DETAILED DESCRIPTION OF THE INVENTION

With reference now to the drawings, Figures 1 and 2 show a
surgical sealing sleeve 1 including an axially cxtending rigid tubular sleeve
2 constituted by an inner sleeve member 3 and an outer slecve member 4
coaxially disposed therewith and having an axial slit 4A. The sleeve 2 has
a passagcway 5 axially extending between a proximal end 3A associated
with an access environment and a distal end 5B associated with the interior
of a mammal eye.

At their proximal ends, the inner slecve member 3 is formed with
a stop 3A adaptcd for insertion into a matching slot 4B formed in the outer
slceve member 4. In addition, the outer sleeve member 4 is formed with an
external screw thread 4C at its proximal end on which is screw thrcaded an
annular fixation plate 7 having two or more apertures 8 cnabling suture
fixation of the surgical sealing sleeve 1 to an eye's sclera.

At their distal ends, the inner sleeve member 3 is formed with a
pair of sheath support members in the form of diametrically opposite axially
directed rods 9A and 9B whilst the outer sleeve member 4 is fashioned with
a puncturing tip 4D such that the surgical scaling slecve 1 is operable as
trocar. For reasons to become apparent hereinbelow, the tips of the 9A and
9B lic proximal of the puncturing tip 4D and within the full cylindrical
portion of the outer sleeve member 4.

On assembly of the surgical sealing sleeve 1, an ultrafine
elastomeric sheath 10 of about 0.5 mm thickness and having a sealed sheath
end 13 is rolled onto the inner sleeve member 3. The clastomeric sheath 10
is so deployed such that in its relaxed state, its end 13 extends very slightly
bevond the tips of the rods 9A and 9B, thereby presenting sidc walls 11A

and 11B converging at a transversely directed sealed sheath end 13.
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Thereafter, the outer slecve member 4 is slightly pried open and
the inner slecve member 3, along with the elastomeric sheath 10 is inserted
therein in a distal direction until the stop 3A seats in the slot 4B. Finally,
the annular fixation platc 7 is screw threaded onto the outer slecve member

5 4 to seal the clastomeric sheath 10 between the inner and outer sleeve

member 3 and 4 at the proximal end of the surgical scaling sleeve 1.

The annular fixation plate 7 is formed with an upright projection
14 for releasable insertion in a matching bore 13 formed in a cutting tool 16
having a blade 17 with a wide root tapering to a central stylet tip 19 for

10 initiating the cutting of the scalcd sheath end 13. The matching projection
14 and bore 15 are axially dimensioned such that on insertion of the cutting
tool 16 into the surgical sealing sleeve 1, the blade 17 cuts along the scaled
sheath end 13 between the tips of the rods 9A and 9B so as to form a pair
of transversely directed end margins 13A and 13B respectively of side walls

15  11A and 11B, the end margins 13A and 13B constituting the unidirectional
shit valve. Against this, when the bore 15 is not in registration with the
projection 14, thereby enabling only the partial insertion of the cutting tool
16 into the surgical sealing device 1, the tool's blade 17 cannot rupture the
clastomeric sheath 10.

20 At its proximal end, the inner sleeve member 3 is formed with an
internal screw thread 20 for releasable engagement with a matching external
screw thread 21 of a hand held insertion tool 22. The insertion tool 22 is
also provided an axially extending lumen 23 to preclude a suction force
being developed on its removal from the surgical scaling sleeve 1 which

25 would have a tendency to invert the sealed sheath end 13 into the
passageway 35 possibly causing it to rupture.

The insertion tool 22 is axially dimensioned such that on screw
engagement with the inner sleeve mcmber 3, its tip bears against the sealed

sheath end 13 so as to stretch the elastomeric sheath 10 lengthwise to take
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up any slack in the side walls 11A and 11B, thereby presenting a smooth
contour along the sleeve's entire length such that it can be pushed through
a relatively coarse access tissue without it being torn or otherwise damaged.
However, at the same time, the insertion tool 22 is axially dimensioned such
that the sealed sheath end 13 does not protrude beyond the distal end of the
outer sleeve member 4 which would expose the sealed sheath end 13 which
then maybe ruptured during a forced inscrtion through an access tissue.

The deplovment and use of the surgical sealing sleeve 1 is now
described within the context of a sclera—invasive intraocular surgery as
schematically shown in Figurcs 3A and 3B in which three surgical sealing
sleeves 1A, 1B and 1C have been temporarily inscrted mto a sclera A of an
eve C. As shown, the surgical sealing sleeves 1A, 1B and 1C are
respectively emploved for enabling the introduction of a surgical instrument
28 and a light source 29 into the eye's vitreous chamber B and connection
to an irrigation linc 31. Preferably, the light source 29 and the irrigation
line 31 arc screw threaded into the surgical sealing sleeves IB and 1C,
respectively.

As shown in Figure 4, the first stage in thc deployment of a
surgical sealing sleeve 1, is screwing in the insertion tool 22 such that the
surgical sealing sleeve 1 can be hand manipulated for sclerotomy whilst the
integrity of its elastomeric sheath 10 is maintained as described hereinabove.
During sclerotomy, the projection 14 is used to orient the surgical sealing
sleeve 1 such that the puncturing tip 4D does not afflict any damage to an
eye's internal structure. As shown in Figure 3, after suture fixation of the
surgical sealing sleeve 1 to sclera A, the insertion tool 22 is unscrewed and
removed leaving a still sealed clastomeric sheath 10 which contracts to its
original length.

Thercafter, as shown in Figure 6, the cutting tool 16 is oriented

such that its bore 13 is in registration with the slecve's projection 14 such
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that on insertion into the surgical sealing sleeve 1, it cuts the scaled sheath
end 13 to form the end margins 13A and 13B. On removal of the cutting
tool 16, the end margins 13A and 13B scal against one another under the

pressure prevailing in the eye's interior, thereby preventing undesirable

W

Icakage of intraocular fluid to the exterior whilst at the same time cnabling
the repeated passage of different surgical instrument into the cye's interior
therebetween. The fact that the side walls 11A and 11B distally extend only
shightly furthcr than the rods 9A and 9B ensures that the end margins 13A
and 13B cannot be inverted and also that they readily part on the passage of
10 a surgical instrument thercbctween.

On removal of the surgical sealing sleeve 1 from the eye, by
virtue of the distal location of the unidircctional slit valve, a minimal suction
force is applied to contents of the vitreous chamber B, thereby minimizing
the damage thereto.

15 With reference now to Figure 8, a surgical sealing sleeve 32 is
similar to the surgical sealing slceve 1 cxcept that its inner sleeve member
33 includes a single axially cxtending, peripherally curved sheath support
member 34. The surgical sealing sleeve 32 requires the use of a cutting tool
35 with a stvlet tip shaped blade 37 so as to cut the elastomeric sheath 10
20 to form a sealing flap 38 adapted to seal against the inner surface of the

sheath support member 34.

While the invention has been described with respect to a limited
number of embodiments, it will be appreciated that many variations,

25 modifications and other applications of the invention may be made.
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CLAIMS:

1. A surgical sealing slecve for preventing undesirable leakage from
the humoral fluid filled interior of a mammal organ to an access
cnvironment during its temporary seating in an access tissuc to thc mammal
organ, the surgical sealing sleeve comprising:

(a) an axially cxtending rigid tubular sleceve for attachment to
thc access tissuc and having an axially cxtending
passageway, said sleeve including an inner sleeve member
nested at lcast along a portion of its Iength within an outer
sleeve member, cach of said inner and outer slecve
members having a proximal end and a distal end, said inner
sleeve member having at least one distally dirccted sheath
support member terminating proximal to said distal end of
said outer sleeve member; and

(b) an elastomeric sheath scalingly interdisposced between said
inner and outer sleeve members and distally ecxtending so as
to fit over said at least one sheath support member, said
elastomeric sheath having a a4 priori sealed cnd adapted to
be cut in situ so as to provide an unidirectional slit valve
normally closed under the pressure prevailing in the
mammal organ's interior so as to prevent leakage of its

contents therefrom via said passageway to thc access

cnvironment.
2. A surgical scaling sleeve according to claim 1 whercin the

proximal end of the sleecve is provided with an upright projection for

releasable insertion in a matching-bore of a cutting tool.
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3. A surgical sealing sleeve according to either claim 1 or 2 wherein
the proximal end of the sleeve is provided with an internal screw thread for

relcasable screw engagement with an insertion tool.

4. A surgical sealing sleeve according to any one of claims 1-3

whercin the distal end of the slecve is formed as a trocar.

s. A surgical sealing slecve according to claim 4 wherein the
proximal end of the sleeve is formed with indicating means for indicating

the position of the trocar.

6. A surgical sealing sleeve according to claim 3 wherein said
indicating means is constituted by a proximally directed projection for

releasable insertion in a matching bore of a cutting tool.

7. A surgical scaling sleeve according to any one of claims 1-6
wherein said unidirectional slit valve includes two transversely dirccted end

margins adapted to seal against one another.

8. A surgical sealing sleeve according to any one of claims 1-6
wherein said unidirectional slit valve includes a sealing flap adapted to seal
against the inner surface of an axially extending peripherally curved sheath

support member.

9. A cutting tool for usc with a surgical sealing sleeve as claimed

in claim 2, the cutting tool comprising a blade.
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10. An insertion tool for use with a surgical scaling sleeve as claimed
in claimed 3, the inscrtion tool comprising an axially extending body

member having an axially extending lumen.
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