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(57) Abstract

A continuous flow resectoscope (10) having a working element (12) and a sheath assembly (16) removably connected to the working
element (12) is disclosed. The sheath assembly (16) has an outer sheath (22) removably attached to an inner sheath (20). The improvement
comprises a rotatable connection of the inner sheath (20) to the working element (12), wherein the working element (12) is rotatable relative

to both the inner (20) and outer (22) sheaths.
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Rotatable Endoscope Sheath

BACKGROUND OF THE INVENTION

[e) e vent

The present invention relates to medical endoscopes and,
more particularly, to an endoscope with a rotatable sheath.

2. Prior Art

U.S. Patent 4,920,961 discloses a latching system for
connecting inner and outer sheaths to each other and for
connecting the inner sheath to a working element. U.s.
Patent 4,132,227 discloses a continuous flow urological
endoscope sheath. U.S. Patent 5,287,845 discloses a
continuous flow urological endoscope with a rotatable outer
sheath. A problem exists with the sheath assembly
disclosed in U.S. Patent 5,287,845 in that the inner sheath
is rotated with the working element when the working
element is rotated. Because the front end of the inner
sheath is located past the end of the outer sheath and has
a non-uniform or angled shape, the end of the inner sheath
can cause damage to tissue when it is rotated inside a
patient's body.

SUMMARY OF THE INVENTION

In accordance with one embodiment of the present invention-
an endoscope is provided comprising a working element and
a first sheath. The first sheath covers a portion of the
working element and has a first section and a second
section. The first section has a tube. The second section
is rotatably attached directly to the first section and
includes means for directly connecting the working element
to the second section. The working element is rotatable
relative to the tube.

In accordance with another embodiment of the present
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invention, in a continuous flow resectoscope having a
working element and a sheath assembly removably connected
to the working element, the sheath assembly having an outer
sheath removably attached to an inner sheath, the
improvement comprises a rotatable connection of the inner
sheath to the working element, wherein the working element
is rotatable relative to both the inner and outer sheaths.

In accordance with another embodiment of the present
invention, in a system for connecting an endoscope sheath
to a working element, the sheath having an end with a
connector section having latch slots, the working element
having a movable latch adapted to make a stationary but
removable connection with the sheath's connector, the
improvement comprising an adapter located between and
connecting the connector of the sheath with the latch of
the working element. The adaptor includes a rotatable

section such that the working element is rotatable relative
to the sheath.

ON O W S
The foregoing aspects and other features of the present
invention are explained in the following description, taken

in connection with the accompanying drawings, wherein:

Fig. 1 is an elevational side view of a resectoscope
incorporating features of the present invention;

Fig. 2 is an exploded elevational side view of a connection
area of the resectoscope shown in Fig. 1;

Fig. 3A is a cross-sectional side view of the rear end of
the sheath assembly of the resectoscope shown in Fig. 1;

Fig. 3B is a cross-sectional side view as in Fig. 3A of an
alternate embodiment of the present invention; and
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Fig. 4 is a cross-sectional side view of another alternate
embodiment of the present invention.

DEIAILED.DE&QBIBIIQN_QEJﬂﬂLJHEEEBBED.EMEQDIHEHI&
Referring to Fig. 1, there is shown an elevational side
view of a resectoscope 10 incorporating features of the
present invention. Although the present invention will be
described with reference to the embodiments shown in the
drawings, features of the Present invention can be embodied
in various different forms of alternate embodiments and
alternate types of endoscopes. In addition, any suitable
size, shape or type of elements or materials could be used.

The resectoscope 10 generally comprises a working element
12, a telescope 14, a sheath assembly 16, and a through-put
device (not shown). The through-put device is a tool, such
as an electrode or a fiber optic laser guide. The working
element 12 and telescope 14, in the embodiment shown, are
a USA ELITE SYSTEM working element and telescope. USA
ELITE SYSTEM is a trademark of Circon Corporation of Santa
Barbara, california. The telescope 14 is removably mounted
to the working element 12 and has a connector 18 for
connecting fiber optics of the telescope 14 with a light
source (not shown). The working element 12, telescope 14
and through-put devices are well known in the art. In
alternate embodiments, any suitable type of working
element, telescope and/or through-put device could be used.

The sheath assembly 16, in the embodiment shown, is a
continuous flow sheath assembly which comprises an inner
sheath 20 and an outer sheath 22. The outer sheath 22 has
a tube 28 and a rear end section 26. The outer sheath 22
has a front that is formed by the front end 30 of the tube
28. The front end 30 has holes 32 and a front aperture 34,
The rear end section 26 is attached to the rear end of the
tube 28. The rear end section 26 has a shield 36, a
connector 38, a fluid inlet 40 and a fluid outlet 42. The
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outer sheath 22 is substantially identical to the outer
sheath described in U.S. Patent 4,920,961 which is hereby
incorporated by reference in its entirety. 1In alternate

embodiments, other types of outer sheaths could be
provided.

Referring also to Fig. 2; the inner sheath is similar, but
different to the inner sheath described in U.S. Patent
4,920,961. The inner sheath 20 has a first section 44 and
a second section 4s. The first section 44 generally
comprises a tube 48, a first frame member 50, and a movable
latch 52. The second section 46 generally comprises a
bearing 53 (see Fig. 3A) and a second frame member 54. The
tube 48 is located inside the tube 28, but has a front end
56 that projects out of the front aperture 34 of the outer
sheath tube 28. The rear end of the tube 48 is fixedly
connected to the first frame member 50. The latch 52 is
movably mounted on the first frame member 50. The latch 52
is substantially identical to the latch assembly of the
inner sheath disclosed in U.S. Patent 4,920,961. The latch
52 is adapted to make a stationary, but removable
connection of the first frame member 50 relative with the
connector 38 by snap-lock engaging side notches 39. In
alternate embodiments, other types of latching or
connecting mechanisms could be used.

Referring now also to Fig. 3A, a cross-sectional view of
the rear ends of the assembled outer and inner sheaths 20,
22 is shown. The second frame member 54 is rotatably
connected to the first frame member 50 by the bearing 53.
The bearing 53, in the embodiment shown, is a sleeve
bearing made of a suitable material, such as
tetrafluoroethylene or other suitable bearing material.
The bearing 53 is fixedly attached to a front end of the
second frame member 54 by a pin 58. The bearing 53 has a
general cone shaped exterior that matingly engages a cone
shaped receiving area 59 in the first frame member 50. A
connecting sleeve 60 and a wave spring 62 are provided to
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connect the bearing 53 to the first frame member 50 and,
thus, connect the second frame member 54 to the first frame
member 50. The connecting sleeve 60 is screwed into the
rear end of the first frame member 50 at threaded area 64.
The wave spring 62 is located between the front of the
connecting sleeve 60 and the rear end of the sleeve bearing
53. When the connecting sleeve 60 is fully connected to
the first frame member 50, the wave spring 62 is compressed
between the connecting sleeve 60 and the sleeve bearing 53.
This biases the sleeve bearing 53 against the cone shaped
walls of the receiving area 59. This forms a seal between
the sleeve bearing 53 and the first frame member 50. The
connecting sleeve 60 is rotatable relative to the second
frame member 54.

The second frame member 54 has an interior receiving area
66 and two exterior side notches 68. The interior
receiving area 66 is suitably sized and shaped to matingly
receive the cone connector 70 of the working element 12
therein. The side notches 68 are suitably configured to be
used with inwardly facing pins 74 of the latch assembly 72
of the working element 12 to stationarily, but removably
snap-lock connect the second frame member 54 with the frame
of the working element 12.

As noted above, the first frame member 50 of the inner
sheath 20 is stationarily connected to the connector 38 of
the outer sheath 22. This connection is made by means of
the cone section 76 of the first frame member 50 being
matingly received in the receiving area 78 of the connector
38 and, latching of inwardly facing pins 80 of the latch 52
with the exterior side notches 39 of the connector 38.
Also as noted above, the second frame member 54 of the
inner sheath 20 is stationarily connected to the frame of
the working element 12. This connection is made by means
of the cone connector 70 being matingly received in the
receiving area 66 and, latching of the inwardly facing pins
74 of the latch assembly 72 with the exterior side notches
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68 of the second frame member 54. Because of the rotatable
connection of the first frame member 50 to the second frame
member 54, the working element 12 is able to rotate
relative to the first frame member 50. Therefore, the
working element 12 is able to rotate relative to the outer
sheath 22 and the tube 48 of the inner sheath 20. The
second frame member 54 and sleeve bearing 53 rotate with
the working element 12. The sleeve bearing 53, biased by
the wave spring 62 against the first frame member 50,

maintains a seal between the first and second frame
members.

As noted above, U.S. Patent 5,287,845 discloses a
continuous flow urological endoscope with a rotatable outer
sheath. However, the inner sheath is not rotatable
relative to the working element. The problem of potential
tissue damage to a patient is noted in the Prior Art
section above. The present invention, on the other hand,
provides a rotatable connection between the working element
12 and both the outer sheath 22 and the tube 48 of the
inner sheath 20. Hence, both the front 30 of the outer
sheath 22 and the front 56 of the inner sheath 20 can
remain in a constant position and orientation relative to
each other and the patient as the working element is
rotated by a user. This helps to prevent inadvertent
tissue damage to the patient.

Referring now to Fig. 3B, a cross-sectional view of an
alternate embodiment of a sheath assembly 82 is shown with
the outer sheath 22 and an inner sheath 83. The sheath
assembly 82 is similar to the sheath assembly 16. However,
rather than a sleeve bearing and wave spring, the sheath
assembly 82 has a roller bearing 84, 0-ring seal 86, and
seals 88, 89. The roller bearing 84 and seals 86,88, 89
are sandwiched between the first frame member 90 and second
frame member 92. A sleeve connector 94 that is fixedly
connected to the first frame member 90 at threaded area 96
keeps the two frame members connected to each other. This
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embodiment is intended to illustrate that different
configurations could be used to rotatably connect the
sheath assembly to the working element.

Referring now to Fig. 4, another alternate embodiment of
the present invention is shown. The embodiment shown is an
adaptor 98 for rotatabiy connecting a prior art non-
rotatable or partially rotatable sheath or sheath assembly
to a working element. The adaptor 98 includes a first
frame member 100, a second frame member 54, a sleeve
bearing 53, and a latch assembly 52. The adaptor 98 is
substantially the same as the rear end of the inner sheath
20 shown in Fig. 3a. However, the first frame member 100
does not have an inner tube attached to it, does not have
a fluid inlet channel 51 or a fluid outlet channel 55 (see
Fig. 3A) through its cone section 102, and its cone section
102 is suitably sized and shaped to be received in a
receiving area of the prior art sheath. The adaptor 98
could be used with old working elements and sheaths or
sheath assemblies, such as those disclosed in U.S. Patent
4,920,961, to provide rotational movement of the working
element relative to the sheath(s). The adaptor 98 could
also be sold as part of a new resectoscope to allow a user
to readily convert a resectoscope between rotational and
non-rotational configurations.

It should be understood that the foregoing description is
only illustrative of the invention. Various alternatives
and modifications can be devised by those skilled in the
art without departing from the spirit of the invention.
Accordingly, the present invention is intended to embrace
all such alternatives, modifications and variances which
fall within the scope of the appended claims.
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CLAIMS

What is claimed is:

1. An endoscope comprising:
a working element; and

a first sheath covering a portion of the working
element, the first sheath having a first section
and a second section, the first section having a
tube and means for connecting a second sheath
over a portion of the tube, the second section
being rotatably attached directly to the first
section and being directly stationarily
connected to the working element, wherein the

working element is rotatable relative to the
tube.

2. An endoscope as in Claim 1 further comprising
a second sheath surrounding the tube of the first sheath.

3. An endoscope as in Claim 2 wherein the first
and second sheaths are connected to each other to form a
continuous flow sheath assembly.

4. An endoscope as in Claim 1 wherein the first
section includes a first frame member fixedly connected to
an end of the tube and the second section includes a saecond
frame member rotatably connected to the first frame member
by a rotator.

5. An endoscope as in Claim 4 wherein the rotator
comprises a sleeve bearing fixedly connected to the second
frame member and sandwiched between the first and second
frame members.
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6. An endoscope as in Claim 4 wherein the rotator
comprises a roller bearing between the first and second
frame members.

7. An endoscope as in Claim 4 wherein the second
frame member includes latch slots having a latch of the
working element connected thereto.

8. An endoscope as in Claim 4 wherein the means
for connecting a second sheath over a portion of the tube
includes a movable latch connected to the first frame
member.

9. In a continuous flow resectoscope having a
working element and a sheath assembly removably connected
to the working element, the sheath assembly having an outer
sheath with an outer tube removably connected to an inner
sheath, the improvement comprising:

a rotatable connection of an inner tube of the
inner sheath to the working element, wherein the
working element is rotatable relative to both
the inner and outer tubes of both sheaths.

10. A resectoscope as in Claim 9 wherein the
rotatable connection comprises the inner sheath having a
first frame member fixedly connected to an end of the inner
tube, and a second frame member rotatably attached to the
first frame member.

11. A resectoscope as in Claim 10 wherein the
inner sheath has a sleeve bearing sandwiched between the
first and second frame members.

12. A resectoscope as in Claim 10 wherein the

inner sheath has at least one roller bearing between the

first and second frame members.

SUBSTITUTE SHEET (RULE 26)
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13. A resectoscope as in Claim 10 wherein the

inner sheath includes a movable latch on the first frame
member connecting the first frame member to the outer

sheath.

1l4. A resectoscope as in Claim 10 wherein the

inner sheath includes latch slots on the second frame

member connecting the second frame member to the working

element.

sheath to

15. In a system for connecting an endoscope
a working element, the improvement comprising:

an adaptor located between and connecting the
connector section of the sheath with the working
element, the adaptor including a rotatable
section such that the working element is
rotatable relative to the sheath.
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AMENDED CLAIMS
[received by the International Bureau on 7 November 1995 (07.11.95);
original claim 15 amended; new claim 16 added; remaining claims
unchanged (3 pages)]

1. An endoscope comprising:
a working element; and

a first sheath covering a portion of the working
element, the first sheath having a first section
and a second section, the first section having a
tube and means for connecting a second sheath
over a portion of the tube, the second section
being rotatably attached directly to the first
section and being directly stationarily
connected to the working element, wherein the
working element is rotatable relative to the
tube.

2. An endoscope as in Claim 1 further comprising

a second sheath surrounding the tube of the first sheath.

3. An endoscope as in Claim 2 wherein the first
and second sheaths are connected to each other to form a

continuous flow sheath assembly.

4. An endoscope as in Claim 1 wherein the first
gection includes a first frame member fixedly connected to
an end of the tube and the second section includes a second
frame member rotatably connected to the first frame member
by a rotator.

5. An endoscope as in Claim 4 wherein the rotator
comprises a sleeve bearing fixedly connected to the second
frame member and sandwiched between the first and second

frame members.

AMENDED SHEET (ARTICLE 19)



WO 96/02182 12 PCT/US95/08263

comprises a roller bearing between the first and second
frame members.

7. An endoscope as in Claim 4 wherein the second
frame member includes latch slots having a latch of the
working element connected thereto.

8. An endoscope as in Claim 4 wherein the means
for connecting a second sheath over a portion of the tube
includes a movable latch connected to the first frame
member.

9. In a continuous flow resectoscope having a
working element and a sheath assembly removably connected
to the working element, the sheath assembly having an outer
sheath with an outer tube removably connected to an inner
sheath, the improvement comprising:

a rotatable connection of an inner tube of the
inner sheath to the working element, wherein the
working element is rotatable relative to both
the inner and outer tubes of both sheaths.

10. A resectoscope as in Claim 9 wherein the
rotatable connection comprises the inner sheath having a
first frame member fixedly connected to an end of the inner
tube, and a second frame member rotatably attached to the
first frame member.

11. A resectoscope as in Claim 10 wherein the
inner sheath has a sleeve bearing sandwiched between the
first and second frame members.

12. A resectoscope as in Claim 10 wherein the

inner sheath has at least one roller bearing between the

first and second frame members.

13. A resectoscope as in Claim 10 wherein the

AMENDED SHEET (ARTICLE 19)
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inner sheath includes a movable latch on the first frame
member connecting the first frame member to the outer
sheath.

14. A resectoscope as in Claim 10 wherein the
inner sheath includes latch slots on the second frame
member connecting the second frame member to the working
element.

15. In a system for connecting an endoscope
sheath to a working element, the improvement comprising:

an adaptor located between a connector section
of the sheath and the working element, the
adaptor being separately removably connected to
the connector section of the sheath and the
working element and, including a rotatable
section such that the working element is
rotatable relative to the sheath.

16. In a continuous flow resectoscope having a
working element and a sheath assembly removably connected
to the working element, the sheath assembly having an outer
sheath with an outer tube removably connected to an inner

sheath with an inner tube, the improvement comprising:

a rotatable connection of the inner tube to the
working element, wherein the working element is
rotatable relative to both the inner and outer
tubes and the rotatable connection comprises the
inner sheath having a first frame member fixedly
connected to an end of the inner tube, and a
second frame member rotatably attached to the

first frame member.

AMENDED SHEET (ARTICLE 19)
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