
SLEEVE FOR ENDOSCOPIC TOOLS FIELD OF THE INVENTION The
present invention relates generally to endoscopy, and
specifically to the use of a disposable sleeve to
cover an endoscopic tool after withdrawal of the tool
from a body passage. BACKGROUND OF THE INVENTION The
use of a disposable sleeve (also referred to as a
sheath) to cover an endoscope is well known in the
art. Flexible endoscopes, such as colonoscopes, are
notoriously difficult to clean and disinfect
thoroughly, leading to problems of cross
-contamination between patients . These problems can
be avoided by covering the endoscope with a single
-use sleeve, which is discarded after use. Endoscopes
commonly have working channels, running from a
proximal port outside the body to a distal port at the
distal end of the endoscope. When the distal end of
the endoscope is inserted into the body, the working
channel may be used, inter alia, to pass a surgical
instrument through to the distal end of the endoscope
in order to perform a surgical procedure, such as a
biopsy. Instruments that are used in this manner
become contaminated with biological matter from inside
the patient's body. As the instrument is withdrawn
from the body, it can spread the contamination to the
interior of 



the working channel and to the proximal port of the
endoscope . Methods for sheathing an endoscope while
providing working channels that protect the endoscope
fromcontamination are described, for example, in U.S.
Patents 4,646,722 and 4,741,326, whose disclosures are
incorporated herein by reference. These patents
attempt to prevent contamination of the endoscope,
either by adding disposable working channels external
to the endoscope itself (U.S. Patent 4,646,722) or by
adding a disposable liner inside a working channel of
the endoscope (U.S. Patent 4,741,326). They do not
address the problem, however, of contamination that
may be spread to the area around the proximal end of
the endoscope as the surgical tool is retracted from
the proximal port of the working channel.SUMMARY OF
THE INVENTION Embodiments of the present invention
provide methods and devices for use in sheathing an
endoscopic tool as it is removed from the patient's
body. Such sheathing prevents contaminants that may
adhere to the tool inside the body from contacting the
operator's hands, the handle of- the endoscope, or
other objects outside the patient's body. As a result,
the likelihood of cross -contamination between
patients is reduced, and the job of cleaning and
disinfecting the endoscope and ancillary equipment
between uses is simplified. In embodiments of the
present invention, a sheathing 



assembly comprising a sleeve dispenser mates with the
proximal port of an endoscopic working channel,
outside the patient's body. A flexible sleeve is
typically fixed by its distal end to the dispenser,
with the remainder of the sleeve bunched inside or
otherwise held in a vicinity of the dispenser. An
elongate endoscopic tool is passed through the
dispenser and the working channel, until that the
distal end of the tool protrudes from the distal end
of the endoscope. While the shaft of the tool is
advanced through the dispenser and the proximal port,
the sleeve remains bunched at the dispenser. When the
tool is retracted, however, the proximal end of the
sleeve engages the shaft of the tool, so that as the
tool is withdrawn, the sleeve unfurls from the
dispenser to cover the shaft of the tool, up to and
including its distal end. All contaminants on the tool
thus remain within the sleeve, while the outside of
the sleeve remains clean and can be handled freely
without spreading contamination. Embodiments of the
present invention are particularly (although not
exclusively) suited for usewith sheathing systems that
are used to cover the outer surface of an endoscope,
such as the systems described in PCT patent
application PCT/IL03/ , which is incorporated herein
by reference, or other systems known in the art. Such
sheathing systems typically include disposable working
channels or a disposable internal sleeve that fits
inside the working channel of the 



endoscope and protects it from contamination.
Endoscope sheaths of this sort cover the endoscope
while the endoscope is inside the patient' body, so
that the endoscope remains sterile. The sheath is
removed thereafter, and the endoscope is reused.
Endoscopic tools, on the other hand, are generally
allowed to become contaminated inside the body. The
sheathing techniques taught by the present invention
are used to cover the endoscopic tool outside the
body, after it has been withdrawn from the working
channel. Optionally, the tool may subsequently be
advanced again distally out of the sleeve and into the
working channel, and afterwards retracted back into
the sleeve. When the endoscopic procedure is finished,
the tool and its sleeve are disposed of together.
There is therefore provided, in accordance with an
embodiment of the present invention, apparatus for
sheathing an endoscopic tool, including: a sheathing
assembly, including a sleeve dispenser and a port
adapter for mating with a proximal port of an
endoscopic working channel so as to permit the
endoscopic tool to be advanced through the sheathing
assembly into the working channel; and a flexible
sleeve, including a distal end, which is fixed to the
sleeve dispenser, and a proximal end, whichis adapted
to engage the endoscopic tool as the endoscopic tool
is retracted from the working channel, 



causing the sleeve to extend out of the dispenser in a
proximal direction so as to sheath the endoscopic
tool. Typically, the endoscopic working channel with
which the port adapter is adapted to mate is contained
within a flexible endoscope. Alternatively, the
endoscopic working channel is positioned alongside an
endoscope while the endoscope is inserted into a body
of a patient. In a disclosed embodiment, the tool is
adapted to extend through the working channel in order
capture biological matter within a body of a patient,
and after retraction of the endoscopic tool from the
working channel, the sleeve dispenser is adapted to
communicate with a container so as to permit the
endoscopic tool to release the biological matter into
the container while the endoscopic tool remains
sheathed with the sleeve. Typically, prior to
retraction of the endoscopic tool from the working
channel, at least a portion of the sleeve is bunched
in a vicinity of the sleeve dispenser, and retracting
the endoscopic tool causes the bunched portion of the
sleeve to unfurl from the sleeve dispenser in the
proximal direction. The sleeve dispenser and port
adapter define a passage, which is aligned with the
proximal port of the endoscopic working channel when
the port adapter mates with the proximal port, such
that the endoscopic tool passes through the bunched
portion of the sleeve as the endoscopic tool is
inserted through the 



passage into the working channel. The sheathing
assembly may include a one-way plug, fixed to the
proximal end of the sleeve and having an aperture
therethrough, wherein the one-way plug is adapted to
permit the endoscopic toolto advance through the
aperture as the endoscopic tool is advanced through
the sheathing assembly into the working channel, and
to engage the endoscopic tool as the endoscopic tool
is retracted from the working channel so as to cause
the bunched portion of the sleeve to unfurl from the
sleeve dispenser. Optionally, the sheathing assembly
includes a channel junction, which communicates with
the passage and includes a fluid port through which at
-least one of suction and irrigation may be applied to
the working channel . In a disclosed embodiment, the
endoscopic tool includes an elongate shaft, at least a
portion of which is inserted into the working channel,
and a working element fixed d-istally to the shaft,
and wherein the sleeve is adapted to cover the working
element and substantially the entire portion of the
shaft that was inserted into the working channel as
the endoscopic tool is retracted from the working
channel. Typically, the sheathing assembly and the
sleeve are adapted to be detached from the proximal
port and to be disposed of together with the
endoscopic tool after the endoscopic tool is retracted
from the working channel. Additionally or
alternatively, the sheathing assembly and the sleeve 



are adapted to permit the endoscopic tool to be
advanced repeatedly through the sheathing assembly
into the working channel after the endoscopic tool is
retracted from the working channel, while the sleeve
covers the portion of the shaft that was previously
inserted into the working channel and continues to
extend out of the dispenser in the proximal
direction.There is also provided, in accordance with
an embodiment of the present invention, a method for
sheathing an endoscopic tool, including: connecting a
distal end of a flexible sleeve to a proximal port of
an endoscopic working channel so as to permit the
endoscopic tool to be advanced through the sleeve into
the working channel; and coupling a proximal end of
the flexible sleeve to engage the endoscopic tool as
the endoscopic tool is retracted from the working
channel, so as to cause the sleeve to extend away from
the proximal port in a proximal direction in order to
sheath the endoscopic tool. The present invention will
be more fully understood from the following detailed
description of the embodiments thereof, taken together
with the drawings in which:BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a schematic, pictorial illustration
of a system for performing an endoscopic procedure, in
accordance with an .embodiment of the present
invention; Fig. 2 is a schematic, sectional view of an
assembly 



for sheathing an endoscopic tool, in accordance with
ah embodiment of the present invention; Fig. 3 is a
schematic, pictorial illustration showing retraction
of an endoscopic tool through a sheathing assembly, in
accordance with an embodiment of the present
invention; and Fig. 4 is a schematic, pictorial
illustration showing transfer of a tissue sample from
an endoscopic tool to a sample container, in
accordance with an embodiment of the present
invention.DETAILED DESCRIPTION OF EMBODIMENTS Fig. 1
is a schematic, pictorial illustration of a system 20
for performing an endoscopic procedure, in accordance
with an embodiment of the present invention. System 20
comprises an endoscope 22, having a working channel 24
passing therethrough. Channel 24 passes through
endoscope 22 from a proximal port 32, typically in or
near a handle 30 of the endoscope, to a distal port 33
at the distal end of the endoscope. An endoscopic tool
26 is inserted through channel 24 in order to access
an area adjacent to the distal end of the endoscope,
within the patient's body. Typically, tool 26
comprises an elongate shaft 27, with a working element
28 at its distal end, as is known in the art. In the
example shown in Fig. 1, working element 28 comprises
biopsy forceps, which are operable to take a tissue
sample within the patient's body, adjacent to distal
port 33. 



Alternatively or additionally, channel 24 may be used
to apply suction through distal port 33 or to apply
fluid or gas to the area outside the distal port, as
is likewise known in the art. Endoscope 22 may be
covered by a disposable sheath, and channel 24 may
likewise be internally sheathed, in order to protect
the endoscope from contamination, as described in the
above -mentioned U.S. Patent 4,741,326 or PCT patent
application PCT/IL03/ Such sheathing is omitted from
Fig. 1, however, for the sake of simplicity.
Alternatively or additionally, although channel 24 is
shown in the figure as passing inside the endoscope,
the endoscopic working channel may comprise a separate
tube, typically disposable, which is fixed alongside
the endoscope, as described, for example, in the
abovementioned U.S. Patent 4,646,722. The present
invention is suited for use with either of these types
of working channels . Since at least working element
28 of tool 26 comes into contact with tissue and other
biological matter inside the patient's body, the tool
and the interior of the working channel (or the
internal sheath lining the working channel)
necessarily become contaminated during use. In order
to prevent the spread of contamination from tool 26 to
handle 30, to the operator's hands and to other areas
outside the body, a sheathing assembly 34 is fitted
onto port 32. The use of sheathing assembly 34 is 



described in detail with reference to the figures that
follow. Typically, assembly 34 mates with port 32 so
that a passage 35 through the assembly is aligned with
working channel 24. Tool 26 is then inserted through
passage 35 into working channel 24 and can be used in
the usual manner. Assembly 34 may also comprise a
fluid port 36, for use in applying suction, gas
pressure and/or irrigation through channel 24,
typically when tool 26 is not inserted in the working
channel. Additionally or alternatively, assembly 34
may comprise additional ports (not shown) , for mating
with additional channels within or alongside endoscope
22. Fig. 2 is a schematic, sectional view of sheathing
assembly 34, in accordance with an embodiment of the
present invention. Assembly 34 is shown as comprising
several separable parts, whose functions are described
hereinbelow. Alternatively, assembly 34 may comprise a
single, integral unit or may be divided into different
functional sections, as will be apparent to those
skilled in the art. In the present embodiment, a
sleevedispenser 40 holds a flexible sleeve 50, which
is initially bunched inside dispenser 40. Typically,
sleeve 50 comprises a flexible, biocompatible plastic,
such as polyamide, having a thickness of about 20 m .
Dispenser 40 is joined to a channel junction 42, which
also comprises fluid port 36, by an elastic coupler
44. Junction 42 is fixed to a port adapter 46, which
mates 



with proximal port 32 of endoscope 22, as shown in
Fig. 1 . Typically, dispenser 40, junction 42 and
adapter 46 comprise rigid plastic material, such as
PVC, while coupler 44 comprises a softer, elastic
material, such as silicone . Sleeve 50 is anchored at
a distal end 51 thereof (i.e., at its left side in the
view shown in Fig. 2) to dispenser 40, while a
proximal end 53 (right side) is fixed to a plug 48.
Plug 48 typically comprises an elastic material, such
as silicone, and contains an aperture that fits snugly
around shaft 27 of tool 26. The plug is designed so
that shaft 27 of tool 26 may be advanced through the
plug in the distal direction - into the patient's body
- with little resistance. When the tool is retracted
in the proximal direction, however, plug 48 catches on
the shaft, causing the plug, and sleeve 50 along with
it, to be pulled out of assembly 40 in the proximal
direction, as shown in the figures that follow. For
this purpose, the aperture in plug 48 may be suitably
tapered, as shown in the figure. Alternatively, other
types of one -way plugs may be used, as will be
apparent to those skilled in the art. As shown in the
inset in Fig. 2, working channel 24 may protrude out
of proximal port 32 into sheathing assembly 34.
Alternatively, the sheathing assembly mayaccommodate
the proximal end of an internal sleeve (not shown),
which is used to line working channel 24, as 



described above. The proximal end of the working
channel or sleeve mates with junction 42, so that tool
26 is contained entirely within working channel 24 and
sheathing assembly 34. Sheathing assembly 34 may
similarly be adapted to mate with a disposable working
channel, external to the endoscope. Fig. 3 is a
schematic, pictorial illustration showing retraction
of tool 26 through sheathing assembly 34, in
accordance with an embodiment of the present
invention. Plug 48 grasps shaft 27 as the tool is
retracted in the proximal direction (toward the right
in the figure) , causing sleeve 50 to unfurl gradually
and feed out of dispenser 40 along with the shaft of
the tool. Typically, while the tool is retracted, the
plug remains fixed to shaft 27 at the most proximal
point on the shaft that reached the plug as the tool
was advanced into assembly 34. Therefore, as tool 26
is retracted, the entire length of shaft 27 that
previously entered working channel 24 is sheathed by
sleeve 50, up to and including working element 28. If
desired, after the tool has been retracted (in whole
or in part), it may repeatedly be advanced into the
working channel without removing the tool from sleeve
50, and then retracted again thereafter. In this
situation, the sleeve continues to cover any portion
of shaft 27 that was previously inserted into the
working channel (and is 



therefore contaminated) , but now extends out of the
dispenser in the proximal direction. Once tool 26 has
been completely retracted from the endoscope and,
simultaneously, sheathed by sleeve 50, assembly 34 may
bedetached from port 32 and disposed of, along with
the tool. Fig. 4 is a schematic, pictorial
illustration showing transfer of a tissue sample from
working element 28 of tool 26 to a sample container
60, in accordance with an embodiment of the present
invention. In this embodiment, tool 26 has been
retracted completely from endoscope 22, and sheathing
assembly 34 has been detached from port 32. Dispenser
40 is then disconnected from junction 42 and is
coupled to the neck of container 60, as shown in the
figure. At this point, assuming working element 28 to
comprise biopsy forceps holding a biopsy sample
captured inside the patient's body, for example, the
operator of tool 26 may advance element 28 into the
neck of container 60, and may then open the forceps,
releasing the biopsy sample into the container. Thus,
working element 28 and the sample that it captures are
never exposed to the environment outside sleeve 50 and
container 6 . Sheathing assembly 34 is particularly
suited for use with flexible endoscopes that are
inserted into the gastrointestinal tract, such as
colonoscopes and gastroscopes, which have relatively
large working 



channels. Alternatively, the principles of the present
invention may be applied to sheath tools that are
inserted through lumens in medical probes of other
types, such as endoscopes (both rigid and flexible)
and catheters used in other body passages and in other
therapeutic and diagnostic procedures. It will thus be
appreciated that the embodiments described above are
cited by way of example, and that the present
invention is not limited to what has beenparticularly
shown and described hereinabove. Rather, the scope of
the present invention includes both combinations and
subcombinations of the various features described
hereinabove, as well as variations and modifications
thereof which would occur to persons skilled in the
art upon reading the foregoing description and which
are not disclosed in the prior art.CLAIMS 1. Apparatus
for sheathing an endoscopic tool, comprising: a
sheathing assembly, comprising a sleeve dispenser and
a port adapter for mating with a proximal port of an
endoscopic working channel so as to permit the
endoscopic tool to be advanced through the sheathing
assembly into the working channel; and a flexible
sleeve, comprising a distal end, which is fixed to the
sleeve dispenser, and a proximal end, which is adapted
to engage the endoscopic tool as the endoscopic tool
is retracted from the working channel, 



causing the sleeve to extend out of the dispenser in a
proximal direction so as to sheath the endoscopic
tool. 2 . The apparatus according to claim 1, wherein
the endoscopic working channel with which the port
adapter is adapted to mate is contained within a
flexible endoscope. 3. The apparatus according to
claim 1, wherein the endoscopic working channel with
which the port adapter is adapted to mate is
positioned alongside an endoscope while the endoscope
is inserted into a body of a patient. 4 . The
apparatus according to claim 1, wherein the tool is
adapted to extend through the working channel in order
capture biological matter within a body of a patient,
and wherein after retraction of the endoscopic tool
from the working channel, the sleeve dispenser is
adapted to communicate with a container so as to
permit the endoscopic tool to release the biological
matter into the container while the endoscopic tool
remains sheathed with the sleeve.5 . The apparatus
according to claim 1, wherein prior to retraction of
the endoscopic tool from the working channel, at least
a portion of the sleeve is bunched in a vicinity of
the sleeve dispenser, and wherein retracting the
endoscopic tool causes the bunched portion of the
sleeve to unfurl from the sleeve dispenser in the
proximal direction. 6. The apparatus according to
claim 5, wherein the sleeve dispenser and port adapter
define a passage, which 



is aligned with the proximal port of the endoscopic
working channel when the port adapter mates with the
proximal port, such that the endoscopic tool passes
through the bunched portion of the sleeve as the
endoscopic tool is inserted through the passage into
the working channel . 7 . The apparatus according to
claim 6, wherein the sheathing assembly comprises a
one-way plug, fixed to the proximal end of the sleeve
and having an aperture therethrough, wherein the
one-way plug is adapted to permit the endoscopic tool
to advance through the aperture as the endoscopic tool
is advanced through the sheathing assembly into the
working channel, and to engage the endoscopic tool as
the endoscopic tool is retracted from the working
channel so as to cause the bunched portion of the
sleeve to unfurl from the sleeve dispenser . 8 . The
apparatus according to claim 6, wherein the sheathing
assembly comprises a channel junction, which
communicates with the passage and comprises a fluid
port through which at least one of suction and
irrigation may be applied to the working channel.9.
The apparatus according to claim 1, wherein the
endoscopic tool includes an elongate shaft, at least a
portion of which is inserted into the working channel,
and a working element fixed distally to the shaft, and
wherein the sleeve is adapted to cover the working 



element and substantially the entire portion of the
shaft that was inserted into the working channel as
the endoscopic tool is retracted from the working
channel. 10. The apparatus according to claim 9,
wherein the sheathing assembly and the sleeve are
adapted to be detached from the proximal port and to
be disposed of together with the endoscopic tool after
the endoscopic tool is retracted from the working
channel. 11. The apparatus according to claim 9,
wherein the sheathing assembly and the sleeve are
adapted to permit the endoscopic tool to be advanced
repeatedly through the sheathing assembly into the
working channel after the endoscopic tool is retracted
from the working channel, while the sleeve covers the
portion of the shaft that was previously inserted into
the working channel and continues to extend out of the
dispenser in the proximal direction. 12. A method for
sheathing an endoscopic tool, comprising: connecting a
distal end of a flexible sleeve to a proximal port of
an endoscopic working channel so as to permit the
endoscopic tool to be advanced through the sleeve into
the working channel; and coupling a proximal end of
the flexible sleeve to engage the endoscopic tool as
the endoscopic tool is retracted from the working
channel, so as to cause thesleeve to extend away from
the proximal port in a 



proximal direction in order to sheath the endoscopic
tool. 13. The method according to claim 12, wherein
the endoscopic working channel to which the sleeve is
connected is contained within a flexible endoscope.
14. The method according to claim 12, wherein the
endoscopic working channel to which the sleeve is
connected is positioned alongside an endoscope while
the endoscope is inserted into a body of a patient.
15. The method according to claim 12, and comprising:
inserting the endoscopic tool through the working
channel in order capture biological matter within a
body of a patient; retracting the endoscopic tool from
the working channel after capturing the biological
matter; and after retraction of the endoscopic tool
from the working channel, coupling the sleeve to
communicate with a container so as to permit the
endoscopic tool to release the biological matter into
the container while the endoscopic tool remains
sheathed with the sleeve. 16. The method according to
claim 12, wherein connecting the distal end of the
flexible sleeve comprises bunching at least a portion
of the sleeve in a vicinj_ty of the proximal port so
that the endoscopic tool passes through the bunched
portion of the sleeve as the endoscopic tool is
inserted into the working channel, and 



wherein coupling the proximal end of the flexible
sleeve comprises causing the bunched portion of the
sleeve to unfurl in the proximal direction
responsivelyto retraction of the endoscopic tool from
the working channel . 17. The method according to
claim 16, wherein coupling the proximal end of the
flexible sleeve comprises fixing a one-way plug to the
proximal end of the sleeve, wherein the one-way plug
has an aperture therethrough and is adapted to permit
the endoscopic tool to advance through the aperture as
the endoscopic tool is advanced through the sheathing
assembly into the working channel, and to engage the
endoscopic tool as the endoscopic tool is retracted
from the working channel so as to cause the bunched
portion of the sleeve to unfurl from the sleeve
dispenser . 18. The method according to claim 12,
wherein the endoscopic tool includes an elongate
shaft, at least a portion of which is inserted into
the working channel, and a working element fixed
distally to the shaft, and wherein coupling the
proximal end of the flexible sleeve to engage the
endoscopic tool comprises coupling the flexible sleeve
so that as the endoscopic tool is retracted from the
working channel, the sleeve covers the working element
and substantially the entire portion of the shaft that
was inserted into the working channel. 19. The method
according to claim 18, and comprising 



detaching the sleeve from the proximal port after
retraction of the endoscopic tool from the working
channel, and disposing of the sleeve -together with
the endoscopic tool while substantially the entire
portion of the shaft that was inserted into the
working channel is covered by the sleeve.20. The
method according to claim 12, comprises arranging the
sleeve to permit the endoscopic tool to be repeatedly
advanced into the working channel after the endoscopic
tool is retracted from the working channel, while the
sleeve covers the portion of the shaft that was
previously inserted into the working channel and
continues to extend out of the dispenser in the
proximal direction . 


