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(57) ABSTRACT 

A Steerable endoscopic sheath has a proximal end, a distal 
end and a working channel lumen disposed therein. A 
plurality of Solid State light emitting devices Such as light 
emitting diodes are positioned near the distal end of the 
sheath and are Selectively energized to illuminate internal 
body tissues. An imaging device Such as a photo diode or 
CCD array creates an image from light reflected from the 
tissue. The distal tip of the endoscopic sheath is Selectively 
moveable with a deflection device that is insertable into the 
sheath. The deflection device includes a tip deflection 
mechanism that allows a user to move the tip of the 
deflection device. With the deflection device inserted in the 
sheath, movement of the distal tip causes a corresponding 
movement in the distal tip of the sheath. The distal tip of the 
sheath has a shape retaining mechanism that allows it to 
retain the shape imparted by the deflection device once the 
deflection device is removed from the sheath. 
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ENDOSCOPIC MAGING SYSTEM INCLUDING 
REMOVABLE DEFLECTION DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 10/291,889, filed Nov. 8, 2002, entitled ENDO 
SCOPIC IMAGING SYSTEM INCLUDING REMOV 
ABLE DEFLECTION DEVICE, the disclosure of which is 
hereby expressly incorporated by reference and the priority 
from the filing date of which is hereby claimed under 35 
U.S.C. S. 120. 

FIELD OF THE INVENTION 

0002 The present invention relates to medical devices 
and in particular to imaging endoscopes. 

BACKGROUND OF THE INVENTION 

0.003 Most minimally invasive surgical procedures per 
formed in the GI tract or other internal body cavities are 
accomplished with the aid of an endoscope. A typical 
endoscope has an illumination channel and an imaging 
channel both of which are made of a bundle of optical fibers. 
The illumination channel is coupled to a light Source to 
illuminate an internal body cavity of a patient and the 
imaging channel transmits an image created by a lens at the 
distal end of the Scope to a connected camera unit or display 
device. Most endoscopes also have a working channel 
through which an elongated treatment/Surgical device may 
be passed. The treatment device usually has a handle or 
control at its proximal end that is manipulated by a physician 
to perform Some Surgical procedure. 
0004. While endoscopes are a proven technology, most 
are generally costly to manufacture. In addition, the optical 
fibers in the endoscope are Subject to breakage during 
handling or Sterilization procedures and are costly to repair. 
In order to limit breakage of the optical fibers, most endo 
Scopes are relatively Stiff. Such StiffneSS is usually achieved 
by making the working channel relatively Small compared to 
the diameter of the Scope. However, a Small working chan 
nel limits the size of the medical device that can be inserted 
into the channel. Alternatively, if the working channel is 
made larger, the thickness of the endoscope is increased, 
thereby reducing the number of locations to which the Scope 
can be routed. 

0005 Given these shortcomings, there is a need for an 
endoscope that does not rely on optical fibers for transmit 
ting light into or images out of a body cavity. In addition, the 
endoscope should be able to be made with a relatively small 
diameter without unduly narrowing the size of the working 
channel. 

SUMMARY OF THE INVENTION 

0006 To address these and other concerns, the present 
invention is an endoscopic sheath having a flexible illumi 
nation and imaging mechanism. The illumination mecha 
nism preferably includes a number of Solid State light 
emitterS Such as light emitting diodes to illuminate a body 
cavity. The imaging mechanism includes a photo-detector or 
Solid State camera chip, positioned at the distal end of the 
sheath, that produces an image of the tissue in the body 
cavity. 
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0007. The endoscopic sheath has a distal end that is 
selectively positionable in the cavity by a removable deflec 
tion device. In one embodiment, the deflection device is a 
catheter having a steering mechanism Such as one or more 
Steering wires that eXtend along its length. The deflection 
device is inserted into the endoscopic Sheath and the Steering 
mechanism adjusted to move its distal tip. Movement of the 
tip of the deflection device creates a corresponding move 
ment at the distal end of the endoscopic sheath. In one 
embodiment, the distal end of the endoscopic sheath has a 
shape retaining mechanism that maintains its desired posi 
tion when the deflection device is removed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The foregoing aspects and many of the attendant 
advantages of this invention will become more readily 
appreciated as the Same become better understood by ref 
erence to the following detailed description, when taken in 
conjunction with the accompanying drawings, wherein: 
0009 FIG. 1 shows an endoscopic imaging system in 
accordance with one embodiment of the present invention; 
0010 FIG. 2 illustrates one embodiment of an endo 
Scopic sheath in accordance with the present invention; 
0011 FIG. 3 illustrates one embodiment of a deflection 
device for positioning the endoscopic sheath; 
0012 FIG. 4 illustrates a number of lumens in the 
endoscopic sheath; 
0013 FIG. 5 illustrates the deflection device within the 
endoscopic sheath; and 
0014 FIGS. 6 and 7 illustrate different embodiments of 
a shape retaining mechanism in the endoscopic sheath. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0015. An endoscopic imaging system 10, in accordance 
with one embodiment of the present invention includes an 
endoscopic sheath 12 that emits light from its distal end 14 
onto a tissue Sample of interest. Light reflected from the 
tissue is received by an imaging device 16 at the distal end 
of the endoscopic sheath 12. Signals from the imaging 
device 16 are received by a computer and image processor 
20 that is coupled to the endoscopic sheath 12. The computer 
and image processor 20 produces an image of the tissue that 
is shown to a physician on a display terminal 22. 
0016. As will be explained in further detail below, the 
distal end 14 of the endoscopic Sheath may be oriented in a 
desired direction by a deflection device 70 that fits within a 
lumen of the endoscopic sheath 12. The deflection device 70 
includes a steering mechanism, Such as a number of pull 
wires or the like, that allow a distal end 62 of the deflection 
device 70 to be manipulated in a desired direction. Once the 
distal end 14 of the endoscopic sheath 12 has been posi 
tioned in the desired direction, the deflection device 70 is 
removed from the lumen in the endoscopic sheath 12. The 
distal end 14 of the Sheath 12 has a shape retaining mecha 
nism that retains its position even with the deflection device 
70 removed. 

0017 FIG. 2 shows the endoscopic sheath 12 in accor 
dance with one embodiment of the present invention in 
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greater detail. The sheath 12 comprises an elongated tube 
having a proximal end 28, a distal region 30 that terminates 
at the distal end 14, and at least one lumen extending from 
the proximal end to the distal end that defines a working 
channel 36. Disposed at the distal end 14 of the endoscopic 
sheath 12 are a number of solid state light sources 38 such 
as light emitting diodes (LED's). Each LED includes a pair 
of flexible wires (not shown) that terminate at a connector 40 
at the proximal end 28 of the endoscopic sheath 12. The light 
Sources 38 may be clear LED's or colored LED's such as 
red, green and blue. White light images can be created by 
illuminating the clear LEDs and recording an image. Alter 
natively, red, green and blue images can be created by 
Sequential illumination of the tissue with the red, green and 
blue LEDs and combining the colored images in the com 
puter and image processor 20 or on the display 22. Light 
reflected from the internal body cavity is received by the 
imaging device 16 Such as a photo-diode, Solid State camera 
including a CCD array or other image Sensor. Electronic 
Signals representative of the illuminated tissue are carried to 
the computer and image processor 20 shown in FIG. 1 via 
wires that terminate at the connector 40 at the proximal end 
28 of the endoscope. A flushing port 42 at the proximal end 
of the endoscopic sheath allows liquids to be delivered 
through the sheath in order to clear the image Sensor 16 and 
generally flush the working channel 36. 
0018 FIG. 4 shows the distal tip 14 of the endoscopic 
sheath 12. The tip has a number of Solid State light Sources 
38 disposed about the working channel 36. In addition, the 
sheath may include a flushing port lumen 52 through which 
Saline or other liquids/gasses can be delivered. The flushing 
port lumen 52 may be designed Such that a portion of the 
liquid/gas delivered clears the Surface of the imaging device 
16. 

0019. The distal region 30 of the endoscopic sheath 12 
has a flexibility that is generally more flexible than the 
proximal end 28. The proximal end may have a braid 34 or 
other stiffening member embedded within the walls of the 
sheath. The stiffening member does not extend all the way 
to the distal region 30 of the sheath and therefore the distal 
region 30 is more flexible than the proximal end. 

0020 FIG. 3 shows one embodiment of a deflection 
device 70 that is inserted within a lumen of the endoscopic 
sheath 12 in order to position the distal tip of the sheath in 
the desired direction. In one embodiment of the invention, 
the deflection device is inserted into the working channel 36. 
However, other lumens could be provided in the endoscopic 
sheath Specifically for receiving the deflection device. The 
deflection device 70 comprises an elongate catheter 72 
having a flexible tip 74 that includes a Steering mechanism 
Such as a number of pull wires (not shown) to direct the 
flexible tip 74. Each pull wire is preferably positioned along 
an edge of the catheter 72 and has a proximal end Secured 
to a wheel 80 within a handle at the proximal end of the 
deflection device. By rotating the wheel 80, two opposing 
pull wires are Simultaneously compressed and extended on 
either side of the catheter thereby bending the distal tip 74 
in a desired direction within a plane. In addition, the wheel 
80 can be moved within a slot 82 within the handle in order 
to compress and extend another pair of pull wires, So that the 
tip moves back and forth in another plane. Although the 
present embodiment of the invention uses pull wires as a 
Steering mechanism, it will be appreciated that other tech 
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niques Such as fluid/air inflatable bladders, magnetic forces, 
electromechanical actuators, etc. could be used to bend the 
tip of the deflection device 70 in the desired direction. 
0021. In one embodiment, the distal tip 74 of the deflec 
tion device 70 is more flexible than a proximal region of the 
catheter 72 thereby restricting the effect of the steering 
mechanism to the distal tip 74. Upon the insertion of the 
deflection device 70 within the working channel 36 of the 
endoscopic sheath 12, as shown in FIG. 5, movement of the 
distal tip 74 causes a corresponding movement in the distal 
tip 14 of the endoscopic sheath. Once the distal tip 14 of the 
sheath is oriented in the desired direction, the deflection 
device 70 is withdrawn from the lumen and the distal tip 14 
of the sheath retains its desired position So that the physician 
can access and View a desired region of the patient's body. 
0022 AS indicated above, the distal region 30 of the 
endoscopic sheath 12 has a shape retaining mechanism that 
is flexible enough to be moved by the deflection device 70 
and allows the distal tip 14 of the endoscopic sheath to retain 
its shape once the deflection device is removed from the 
working channel 36. 
0023 The shape retaining mechanism can be made by 
Selecting shape retaining materials for the manufacture of 
the distal region 30 of the sheath. Alternatively, shape 
retaining mechanisms. Such as wires 76 can be embedded 
within the distal region 30 as shown in FIG. 6. The wires 76 
are bent by the deflection device 70, but retain their shape 
when the deflection device 70 is removed. Alternatively, a 
braided stent 78 with a shape retaining ability can be 
incorporated into the distal region 30 of the sheath as shown 
in FIG. 7 to maintain its shape once the deflection device 70 
is removed. 

0024. By allowing the endoscopic sheath 12 to be ori 
ented in a desired direction with a removable deflection 
device, the sheath 12 can be made thinner than conventional 
endoscopes because no Steering wires need be incorporated 
into the device. In addition, the Size of the working channel 
can be increased relative to the size of the sheath because the 
sheath doesn’t need to be as Stiffin order to prevent breakage 
of optical fibers. 
0025. While the preferred embodiment of the invention 
has been illustrated and described, it will be appreciated that 
various changes can be made therein without departing from 
the scope of the invention. Therefore, the scope of the 
invention is to be determined from the following claims and 
equivalents thereof. 
The embodiments of the invention in which an exclusive 

property or privilege is claimed are defined as follows: 
1. An imaging endoscope, comprising: 
an endoscopic sheath having a proximal end, a distal end 

and a working channel disposed therein that extends 
from the proximal end to the distal end; 

at least one Solid State light Source disposed at the distal 
end of the Sheath to illuminate internal body tissues, 

an image Sensor disposed at the distal end of the sheath; 
a deflection device for Selectively positioning the distal 

end of the Sheath, the deflection device including: 
an elongate shaft having a proximal and a distal end and 

a steering mechanism for moving the distal end; 
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wherein the elongate shaft fits within the working 
channel of the endoscope and engages the distal end 
of the sheath Such that when the distal end of the 
deflection device is moved, the distal end of the 
sheath is also moved. 

2. The imaging endoscope of claim 1, wherein the Steering 
mechanism in the deflection device includes one or more 
pull wires. 

3. The imaging endoscope of claim 1, wherein the distal 
end of the endoscopic sheath is more flexible than the 
proximal end. 

4. The imaging endoscope of claim 3, wherein the proxi 
mal end of the endoscopic sheath includes a reinforcing 
braid. 

5. The imaging endoscope of claim 1, wherein the image 
Sensor includes a photo-detector. 

6. The imaging endoscope of claim 1, wherein the image 
Sensor includes a CCD array. 

7. The imaging endoscope of claim 1, wherein the distal 
end of the endoscopic Sheath has a shape retaining mecha 
nism. 

8. The imaging endoscope of claim 7, wherein the shape 
retaining mechanism is a bendable metallic member. 

9. A System for imaging internal body tissue, comprising: 

a disposable endoscopic Sheath having a proximal end, a 
distal end, a working channel extending from the 
proximal end to the distal end, a number of light 
emitting diodes at the distal end that are selectively 
activated to illuminate the body tissue and an image 
Sensor for producing an image of the body tissue, and 

a deflection catheter having a proximal end, a distal end 
and one or more pull wires that move the distal end, the 
deflection catheter being Selectively inserted into the 
working channel of the sheath to move the distal tip of 
the endoscope. 

10. The system of claim 9, wherein the sheath includes a 
shape retaining mechanism at its distal end. 
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11. A disposable imaging endoscope, comprising: 
an endoscopic sheath having a proximal end, a distal end 

and at least one lumen extending from the proximal end 
to the distal end; 

a plurality of light emitting diodes at the distal end of the 
sheath that are Selectively activated to illuminate inter 
nal body tissue; 

an image Sensor disposed at the distal end of the sheath 
that transmits electrical Signals representative of an 
image of a tissue Sample; 

the distal end of the sheath further including a shape 
retaining mechanism that is movable by a deflection 
device that is insertable into the lumen, Said shape 
retaining mechanism retaining the shape of the distal 
end of the sheath after the deflection device is removed 
from the lumen. 

12. The disposable imaging endoscope of claim 11, 
wherein the shape retaining mechanism includes one or 
more wires disposed adjacent the distal tip of the sheath. 

13. The disposable imaging endoscope of claim 11, 
wherein the shape retaining mechanism is a flexible Stent 
adjacent the distal end of the sheath. 

14. A method of capturing images from an internal body 
cavity of a patient, comprising: 

inserting an endoscope into the patient, the endoscope 
having a proximal end, a distal end, a working channel, 
a plurality of light emitting diodes that produce light at 
the distal end of the endoscope and an image Sensor for 
producing an image of the internal body cavity; 

Selectively positioning the distal end of the endoscope by 
inserting a deflection catheter into the endoscope and 
moving a distal tip of the deflection catheter to move 
the distal end of the endoscope; and 

withdrawing the deflection catheter from the endoscope. 
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