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(57) ABSTRACT 

An endoscope With guiding apparatus is described herein. A 
steerable endoscope is described having an elongate body 
With a manually or selectively steerable distal portion, an 
automatically controlled portion, a ?exible and passively 
manipulated proximal portion, and an externally controlled 
and manipulatable tracking rod or guide. The tracking rod or 
guide is positioned Within a guide channel Within the endo 
scope and slides relative to the endoscope. When the guide 
is in a ?exible state, it can conform to a curve or path de?ned 
by the steerable distal portion and the automatically con 
trolled portion. The guide can then be selectively rigidiZed 
to assume that curve or path. Once set, the endoscope can be 
advanced over the rigidiZed guide in a monorail or “piggy 
back” fashion so that the ?exible proximal portion folloWs 
the curve held by the guide until the endoscope reaches a 
next point of curvature Within a body lumen. 
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SHEATH 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of Us. 
patent application Ser. No. 10/087,100 entitled “Endoscope 
With Guiding Apparatus” ?led Mar. 1, 2002, Which is a 
continuation-in-part of Us. patent application Ser. No. 
09/969,927 entitled “Steerable Segmented Endoscope and 
Method of Insertion” ?led Oct. 2, 2001, Which is a continu 
ation-in-part of Us. patent application Ser. No. 09/790,204 
entitled “Steerable Endoscope and Improved Method of 
Insertion” ?led Feb. 20, 2001, Which claims the bene?t of 
priority to Us. Provisional Patent Application Ser. No. 
60/194,140 entitled the same and ?led Apr. 3, 2000, all of 
Which are incorporated herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to endo 
scopes and endoscopic procedures. More particularly, it 
relates to a method and apparatus to facilitate insertion of a 
?exible endoscope along a tortuous path, such as for colono 
scopic examination and treatment. 

BACKGROUND OF THE INVENTION 

[0003] An endoscope is a medical instrument for visual 
iZing the interior of a patient’s body. Endoscopes can be 
used for a variety of different diagnostic and interventional 
procedures, including colonoscopy, bronchoscopy, thoracos 
copy, laparoscopy and video endoscopy. 

[0004] Colonoscopy is a medical procedure in Which a 
?exible endoscope, or colonoscope, is inserted into a 
patient’s colon for diagnostic examination and/or surgical 
treatment of the colon. A standard colonoscope is typically 
135-185 cm in length and 12-19 mm in diameter, and 
includes a ?beroptic imaging bundle or a miniature camera 
located at the instrument’s tip, illumination ?bers, one or 
tWo instrument channels that may also be used for insu?la 
tion or irrigation, air and Water channels, and vacuum 
channels. The colonoscope is inserted via the patient’s anus 
and is advanced through the colon, alloWing direct visual 
examination of the colon, the ileocecal valve and portions of 
the terminal ileum. 

[0005] Insertion of the colonoscope is complicated by the 
fact that the colon represents a tortuous and convoluted path. 
Considerable manipulation of the colonoscope is often nec 
essary to advance the colonoscope through the colon, mak 
ing the procedure more di?icult and time consuming and 
adding to the potential for complications, such as intestinal 
perforation. Steerable colonoscopes have been devised to 
facilitate selection of the correct path though the curves of 
the colon. HoWever, as the colonoscope is inserted farther 
and farther into the colon, it becomes more di?icult to 
advance the colonoscope along the selected path. At each 
turn, the Wall of the colon must maintain the curve in the 
colonoscope. The colonoscope rubs against the mucosal 
surface of the colon along the outside of each turn. Friction 
and slack in the colonoscope build up at each turn, making 
it more and more di?icult to advance, WithdraW, and loop the 
colonoscope. In addition, the force against the Wall of the 
colon increases With the buildup of friction. In cases of 
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extreme tortuosity, it may become impossible to advance the 
colonoscope all of the Way through the colon. 

[0006] Steerable endoscopes, catheters and insertion 
devices for medical examination or treatment of internal 
body structures are described in the folloWing U.S. patents, 
the disclosures of Which are hereby incorporated by refer 
ence in their entirety: U.S. Pat. Nos. 4,543,090; 4,753,223; 
5,337,732; 5,337,733; 5,383,852; 5,487,757; 5,624,381; 
5,662,587; and 5,759,151. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, an improved endoscopic apparatus is 
disclosed herein for the examination of a patient’s colon, 
other internal bodily cavities, and any other spaces Within 
the body With minimal impingement upon bodily cavities or 
upon the Walls of the organs. The disclosed apparatus may 
also be employed for various surgical treatments of those 
regions, e.g., insu?lation, drug delivery, biopsies, etc. A 
steerable endoscope having an elongate body With a manu 
ally or selectively steerable distal portion, an automatically 
controlled portion, Which may be optionally omitted from 
the device, a ?exible and passively manipulated proximal 
portion, and an externally controlled and manipulatable 
tracking rod or guide is described beloW. The tracking rod or 
guide may be slidably positioned Within a guide channel or 
lumen Within the endoscope or it may be externally posi 
tionable such that the guide and the endoscope may slide 
relative to one another along a rail or channel located along 
an external surface of the endoscope. 

[0008] In operation, the steerable distal portion of the 
endoscope may be ?rst advanced into a patient’s rectum via 
the anus. The endoscope may be simply advanced, either 
manually or automatically by a motor, until the ?rst curva 
ture is reached. At this point, the steerable distal portion may 
be actively controlled by the physician or surgeon to attain 
an optimal curvature or shape for advancement of the 
endoscope. The optimal curvature or shape is considered to 
be the path Which presents the least amount of contact or 
interference from the Walls of the colon. In one variation, 
once the desired curvature has been determined, the endo 
scope may be advanced further into the colon such that the 
automatically controlled segments of controllable portion 
folloW the distal portion While transmitting the optimal 
curvature or shape proximally doWn the remaining segments 
of the controllable portion. The operation of the controllable 
segments Will be described in further detail beloW. 

[0009] In one variation, the guide is shorter than the full 
length of the endoscope, e.g., approximately the length of 
the controllable portion, and this shortened guide can be 
preloaded through the proximal end of the endoscope or 
through the handle of the endoscope. Once the guide is 
inserted, it may be advanced distally through the endoscope 
to the distal tip of the endoscope. As the user advances the 
endoscope distally, the automatically controlled segments of 
the proximal controllable portion propagate the selected 
curves doWn the endoscope, and the guide, in its ?exible 
state, passively conforms to the shape of the desired path 
Way. Once the endoscope has advanced to a desired position, 
eg to a depth less than the length of the controllable portion 
of the endoscope, the user can rigidiZe the guide and 
maintain it at that depth (or axial position). The endoscope 
can then be further advanced relative to the rigidiZed guide, 
























