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INTESTINAL BYPASS USING MAGNETS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application serial

no. 60/904,084 filed on February 28, 2007, entitled "INTESTINAL BYPASS USING

MAGNETS" the entire contents of which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention relates to medical devices and methods for the

treatment of obesity, and more particularly to forming an intestinal bypass

anastomosis using magnets.

BACKGROUND OF THE INVENTION

[0003] It is well known that obesity is a very difficult condition to treat.

Methods of treatment are varied, and include drugs, behavior therapy, and physical

exercise, or often a combinational approach involving two or more of these methods.

Unfortunately, results are seldom long term, with many patients eventually returning

to their original weight over time. For that reason, obesity, particularly morbid

obesity, is often considered an incurable condition.

[0004] More invasive approaches have been available which have yielded

good results in many patients. These include surgical options such as bariatric

surgery, bypass surgery or gastroplasty. However, these procedures carry high

risks, and are therefore not appropriate for many patients. Even when carried out

laparoscopically, these procedures are still considered major surgery due to the high

risk and complication rates.



BRIEF SUMMARY OF THE INVENTION

[0005] The present invention provides medical devices and methods for

forming an intestinal bypass anastomosis for the treatment of obesity that is

minimally invasive with reduced complications. According to one embodiment, a

method of forming an anastomosis between a proximal section and a distal section

of the digestive tract is provided in accordance with the teachings of the present

invention. As one example, the anastomosis may bypass a portion of the small

intestine to create a malabsorptive effect and induce weight loss. A first magnet

assembly is placed within the distal section, and a second magnet assembly is

placed within the proximal section of the digestive tract. An opening is formed within

a wall of a bodily lumen. Medical instrumentation is passed through the opening and

is used to engage the distal portion section proximate the first magnet assembly.

The distal section is moved such that the first magnet assembly becomes

magnetically coupled to the second magnet assembly. An anastomosis is formed

proximate the first and second magnet assemblies.

[0006] According to more detailed aspects of this embodiment, the medical

instrumentation is preferably capable of being steered, and may take many forms.

For example, the medical instrumentation may include a steerable endoscope

having a grasping device positioned within a working channel of the endoscope.

Likewise, the medical instrumentation may include a directing catheter or a steerable

wire guide having a magnetic tip. When the medical instrumentation includes a

magnetic portion, the step of engaging the distal section includes magnetically

coupling the magnetic portion with the first magnet assembly. The medical

instrumentation also preferably includes fiber optic imaging capabilities, whereby the



engaging step includes visualizing the distal portion of the small intestine. To assist

in the location of the first magnet assembly by the medical instrumentation, a signal

emitter may be placed within the distal section proximate the first magnet assembly.

The medical instrumentation would include a sensor capable of detecting a signal

from the signal emitter. The anastomosis forming step may include allowing the first

and second magnet assemblies to engage over an area and induce necrosis of the

tissue within the area, or may include introduction of an endoscopic cutting

instrument proximate the magnet assemblies and excising tissue of the selected

bodily lumens.

[0007] According to another embodiment constructed in accordance with the

teachings of the present invention, a medical instrument is provided for engaging a

first magnet assembly and magnetically coupling it to a second magnet assembly to

form an anastomosis. The medical instrument generally comprises a directing

catheter having a magnetic portion and a pushing catheter defining a lumen

receiving the directing catheter. The second magnet assembly defines an aperture

sized to receive the directing catheter, and is positionable along the outer periphery

of the directing catheter. Relative translation of the pushing catheter and directing

catheter causes the second magnet assembly to move distally over the directing

catheter for engagement with the first magnet assembly.

[0008] According to more detailed aspects of the medical instrument, the

aperture in the second magnet assembly is sized smaller than an outer diameter of

the pushing catheter. The directing catheter is preferably steerable for navigation

and engagement with a first magnet assembly. When the magnetic portion of the

directing catheter is magnetically coupled to the first magnet assembly, withdrawal of



the directing catheter substantially within the lumen of the pushing catheter causes

decoupling of the magnetic portion and the first magnet assembly. The magnetic

center line of the magnetic portion may be generally parallel to the magnetic center

line of the magnet assembly, or alternatively may be generally perpendicular to the

magnetic center line of the second magnet assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings incorporated in and forming a part of the

specification illustrate several aspects of the present invention, and together with the

description serve to explain the principles of the invention. In the drawings:

[0010] FIG. 1 is a cross-sectional view of two magnet assemblies for forming

an anastomosis;

[001 1] FIGS. 2-5 depict hollow organ of the digestive tract and a method of

forming an anastomosis between two hollow organ of the digestive tract;

[0012] FIG. 6 depicts hollow organ of the digestive tract and another

embodiment of a method for forming an anastomosis between two hollow organ of

the digestive tract;

[0013] FIG. 7 is a cross-sectional view depicting a medical device used to

form an anastomosis with two magnet assemblies;

[0014] FIG. 8 is a cross-sectional view depicting the medical device of FIG. 7

in another configuration;

[0015] FIG. 9 is a schematic view depicting a portion of the medical device of

FIG. 7 ; and



[0016] FIG. 10 is a schematic view similar to FIG. 9 depicting an alternate

construction of the magnetic device of FIG. 7 .

DETAILED DESCRIPTION OF THE INVENTION

[0017] Turning now to the figures, FIG. 1 depicts a magnetic anastomosis

device 20 for use in forming an intestinal bypass anastomosis to treat obesity, in

accordance with the teachings of the present invention. Generally, the magnetic

anastomosis device 20 includes first and second magnet assemblies 20a, 20b

comprising magnetic cores 26a, 26b which are surrounded by thin metal rims 28a,

28b. Due to the magnetic attraction between the two magnetic cores 26a, 26b, the

walls 22, 24 of two adjacent hollow organ may be sandwiched and compressed

between the magnet assemblies 20a, 20b, resulting in ischemic necrosis of the walls

22, 24 to produce an anastomosis between the two hollow organ. Further details of

the device 20 and related devices may be found in U.S. Patent No. 5,690,656, the

disclosure of which is incorporated herein by reference in its entirety. It will be

understood by those skilled in the art that many magnetic anastomosis devices, now

known or hereinafter developed, may be employed in conjunction with the present

invention. For example, U.S. Patent Application Nos. 11/937,862 filed November 9 ,

2007 and 60/978,754 filed October 9 , 2007 also disclose exemplary magnetic

devices for forming anastomoses, which are incorporated herein by reference in

their entirety.

[0018] A method of forming an anastomosis within the digestive tract will now

be described with reference to FIGS. 2-5. Generally, the anastomosis will bypass a

portion of the small intestine to create a malabsorptive effect, thereby inducing

weight loss to treat obesity, although the bypass may be used for other medical



purposes. As depicted, the digestive tract 30 generally includes an esophagus 32

leading to a stomach 34. The small intestine 36 are distal to the stomach 34, and

generally include a proximal portion 40 (including the duodenum 38 and jejunum)

and a distal portion 42 (which includes the ileum). The large intestine 44 (i.e. colon)

leads from the small intestine 36 to the rectum 46.

[0019] Use of the terms "proximal" and "distal" in connection with the small

intestine is not intended to limit these portions of the small intestine to the

duodenum/jejunum and ileum, respectively. For example, a bypass may be

performed between the duodenum and jejunum, two sections of the jejunum, two

sections of the ileum, etc. Likewise, a bypass may be performed between different

hollow organs of the digestive tract, such as stomach to small intestine, esophagus

to stomach, stomach to large intestine, small intestine to large intestine, etc.

Accordingly, it will be recognized that "proximal" and "distal" are used herein to

simply refer to the relative position of two given sections of the digestive tract relative

to each other (the mouth being proximal and the anus being distal).

[0020] As shown in FIG. 2 , the first magnet assembly 20a is placed within the

distal portion 42 of the small intestine 36. This may be accomplished utilizing a

standard enteroscope, and more preferably utilizing a double balloon enteroscope

50 which utilizes two inflatable balloons 5 1 and conventional double balloon

endoscopy procedures, as is known in the art. A directing catheter 52 is utilized to

position the first magnet assembly 20a beyond a distal end of the enteroscope 50

and within the distal portion 42 of the small intestine 36. It will be recognized by

those skilled in the art that other minimally invasive and/or endoscopic procedures

for delivering a magnet assembly within the distal portion 42 may be employed,



whether now known or hereinafter developed. For example, the magnet assembly

disclosed in U.S. Patent Application No. 60/978,754 may be particularly useful here,

in that the magnet assembly itself is deployable between a compact configuration

and a expanded deployed configuration, and only requires a small diameter catheter

to deliver the magnet assembly.

[0021] Turning now to FIG. 3 , another step in the method includes placing the

second magnet assembly 20b within the proximal portion 40 of the small intestine

36. A simple directing catheter 54 or the like may be utilized to deliver the second

magnet assembly 20b. As will be recognized by those skilled in the art, placement

of the magnet assemblies may be aided by fluoroscopy, ultrasound, fiber optic

imaging or other well known guidance techniques. It will also be recognized by

those skilled in the art that the second magnet assembly 20b can be placed in the

stomach 34, the duodenum 38 or advanced further into the small intestine 36, as

long as it is sufficiently spaced from the first magnet assembly 20a to bypass a

portion of the small intestine 36.

[0022] As also shown in FIG. 3 , medical instrumentation such as an

endoscope 56 having a cutting element 58 is utilized to form an opening 35 in the

wall of the stomach 34. The cutting element 58 is preferably an electrosurgical tool,

although any cutting element capable of being endoscopically utilized may readily be

employed. It will also be recognized that while access to the peritoneal cavity has

been depicted via the mouth and stomach 34, access to the peritoneal cavity

through any natural orifice (e.g., the mouth, anus or vagina) may be used to form the

opening in the wall of a body lumen connected to the natural orifice to provide

access to the peritoneal cavity and the small intestine 36. For example, the



endoscope 56 or other device could be introduced through the anus into the large

intestine 44, and a perforation formed in the large intestine 44 for accessing the

peritoneal cavity.

[0023] Turning to FIG. 4 , the endoscope 56 is passed through the opening 35

in the stomach 34 and steered to locate the first magnet assembly 20a. Again,

conventional or future developed techniques may be utilized for guiding the

endoscope 56 through the peritoneal cavity to the distal portion 42 of the small

intestine 36. As depicted, a grasping device 60 is advanced through a working

channel of the endoscope 56, into the peritoneal cavity, and is utilized to engage the

small intestine 36 proximate the first magnet assembly 20a. The location of the first

magnet assembly 20a may be identified in many ways, such as using fluoroscopic,

ultrasonic, fiber optics, or other imaging techniques. Preferably, the enteroscope 50

includes a signal emitter 53 at its distal end, and the endoscope 56 includes a

detector 57 capable of sensing a signal from the signal emitter 53. For example, the

enteroscope 50 may include a light source proximate the double balloons 5 1 , and

the fiber optic imaging capabilities of the endoscope 56 may be utilized to visualize

the light source. The enteroscope 50 may also be removed and the first magnet

assembly 20a may be located blindly or under fluoroscopy, etc. Again, conventional

or future developed techniques may be utilized for guiding the endoscope 56 to the

distal portion 42 of the small intestine 36, including imaging devices that are built into

or deployed in parallel with the grasping device 60, such as catheter based imaging

systems, or emitters built into the first magnet assembly 20a.

[0024] As depicted in FIG. 5 , the endoscope 56 and its grasping device 60 are

then utilized to bring the distal portion 40 of the small intestine 36, including the first



magnet assembly 20a, into close proximity with the second magnet assembly 20b

such that the two magnet assemblies are magnetically coupled. An anastomosis is

then formed between the proximal portion 40 and distal portion 42 of the small

intestine 36. The anastomosis may be formed by allowing the magnet assemblies

20a, 20b to engage over an area and induce necrosis of the tissue within the area to

form the anastomosis, such as is described in U.S. Patent No. 5,690,656. The first

and second magnet assemblies 20a, 20b may also be used to approximate the

tissue and permit excision of the tissue by a cutting device, thereby more

immediately forming the anastomosis, such as is described in U.S. Patent

Application No. 11/937,862. It will be recognized that many methods of

endoscopically forming an anastomosis utilizing magnets may be employed in

conjunction with the present invention.

[0025] Also shown in FIG. 5 , the opening 35 in the stomach 34 is then closed

utilizing a suturing device 62 or other tissue repair tool that can be endoscopically

employed. As they are no longer needed, the enteroscope 50 and endoscope 56

may be withdrawn. The bypassed portion of in the small intestine 36 (both leading

to and from) may then be closed off utilizing conventional suturing techniques or

other known techniques, although the bypassed portion may also be left open,

depending on the particular portions of the digestive tract involved. It will be

recognized that a laparoscopic approach may be used to bring the first and second

magnet assemblies 20a, 20b together, rather than the method described above. For

example, a grasping instrument deployed laparoscopically may be used to grasp the

first magnet assembly 20a and move it into connection with the second magnet

assembly 20b, preferably with an imaging device or system as described above.



[0026] Turning now to FIG. 6 , an alternative embodiment of the method of

forming an anastomosis to bypass a portion of the small intestine will be described.

A first magnet assembly 20a is placed in the distal portion 42 of the small intestine

36 using the steps previously described. Likewise, an opening 35 is formed within a

wall of a bodily lumen, depicted here as the stomach 34. However, in this

embodiment a smaller opening 35 may be formed because a smaller diameter

catheter-based system is utilized. Generally, a pushing catheter 6 1 having a

directing catheter 64 is utilized to connect the first and second magnet assemblies

20a, 20b.

[0027] As best seen in FIG. 7 , the pushing catheter 6 1 defines a lumen 63

slidably receiving the directing catheter 64. The directing catheter 64 includes a

distal end 65 having a magnetic portion 66. The magnetic portion 66 has been

depicted as a simple atraumatic-shaped end cap fitted to the interior lumen of the

directing catheter 64. It will be recognized by those skilled in the art that the

magnetic portion 66 as well as the directing catheter 64 may take numerous forms

(see, e.g., U.S. Patent Nos. 3,358,676 and 5,383,849 the disclosures of which are

hereby incorporated by reference in their entirety). Of course, the directing catheter

64 can be replaced by other elongate elements such as a steerable wire guide, one

exemplary wire guide being disclosed in U.S. Patent No. 6,805,676, the disclosure of

which is hereby incorporated by reference in its entirety. The directing catheter 64 is

navigated to the first magnet assembly 20a such that the magnetic portion 66

becomes magnetically coupled thereto and engaged with the distal portion 42 of the

small intestine 36 (FIG. 6).



[0028] It can also be seen in FIG. 7 that the second magnet assembly 20b

defines an aperture 2 1 sized to receive the directing catheter 64 therein. The

aperture 2 1 is sized small than an outer diameter of the pushing catheter 6 1 such

that the pushing catheter 6 1 may deliver the second magnet assembly 20b into

engagement with the first magnet assembly 20a. The directing catheter 64 is then

retracted proximally such that the first magnet assembly 20a is brought into the

vicinity of the stomach 34 and the second magnetic assembly 20b, as shown in FIG.

7 . As shown in FIG. 8 , the directing catheter 64 is then translated relative to the

pushing catheter 6 1 such that the magnetic portion 66 of the directing catheter 64 is

withdrawn substantially inside the lumen 63 of the pushing catheter 6 1 , thereby

pushing the second magnet assembly 20b into magnetic attraction with the first

magnet assembly 20a. With the first and second magnet assemblies 20a, 20b

approximating the tissues of the stomach 34 and the distal portion 42 of the small

intestine 36, an anastomosis may be formed using the previously described steps.

[0029] As shown in FIGS. 9 and 10 , the orientation of the magnetic poles

(indicated as "N" and "S") may take several forms. For example, in FIG. 9 the

magnetic portion 66 of the directing catheter 64 has been shown having north (N)

and south (S) poles separated by a magnetic center line MC66 that extends

perpendicular to the magnetic center line MC20a of the first magnet assembly 20a.

In FIG. 10, the magnetic center line MC66 of the magnetic portion 66 has been

shown generally parallel to the magnetic center line MC20a of the first magnet

assembly 20a, as well as parallel to the magnetic center line MC20b of the second

magnet assembly 20b.



[0030] It will be recognized that the magnetic portion 66 and the directing

catheter 64 are designed to retain the second magnet assembly 20b proximate the

distal end 65 thereof. In the embodiment of FIG. 10, the magnetic portion 66 and

second magnet assembly 20b are magnetically attracted, as shown. Relative

translation of the directing catheter 64 and pushing catheter 6 1 will be sufficient to

overcome the magnetic attraction (and repulsion) of the second magnet assembly

20b and magnetic tip 66 in order to magnetically couple the first and second magnet

assemblies 20a, 20b. In the embodiment of FIG. 9 , the second magnet assembly

20b has an aperture 2 1 that is sized to frictionally engage the exterior of directing

catheter 64, but remains slidable relative thereto to permit magnetic coupling of the

first and second magnet assemblies 20a, 20b through relative translation of the

directing catheter 64 and pushing catheter 6 1 .

[0031] Accordingly, it will be recognized by those skilled in the art that a

minimally invasive method for bypassing a portion of the digestive tract (e.g., the

small intestine) is provided to create a malabsorptive effect and induce weight loss.

The complications and other problems utilizing conventional surgical or laparoscopic

techniques are minimized or avoided, while retaining control over placement of the

anastomosis and hence the bypassed portions of the small intestine.

[0032] The foregoing description of various embodiments of the invention has

been presented for purposes of illustration and description. It is not intended to be

exhaustive or to limit the invention to the precise embodiments disclosed.

Numerous modifications or variations are possible in light of the above teachings.

The embodiments discussed were chosen and described to provide the best

illustration of the principles of the invention and its practical application to thereby



enable one of ordinary skill in the art to utilize the invention in various embodiments

and with various modifications as are suited to the particular use contemplated. All

such modifications and variations are within the scope of the invention as

determined by the appended claims when interpreted in accordance with the breadth

to which they are fairly, legally, and equitably entitled.



CLAIMS

1. A method of forming an anastomosis between a proximal section of the

digestive tract and distal section of the digestive tract, the method comprising the

steps of:

placing a first magnet assembly within the distal section;

placing a second magnet assembly within the proximal section;

forming an opening within a wall of a bodily lumen;

passing medical instrumentation through the opening;

engaging the distal section proximate the first magnet assembly with the

medical instrumentation;

moving the distal section such that the first magnet assembly becomes

magnetically coupled to the second magnet assembly; and

forming an anastomosis between the proximal and distal sections of the

digestive tract proximate the first and second magnet assemblies.

2 . The method of claim 1, wherein the medical instrumentation is capable

of being steered.

3 . The method of claim 2 , wherein the medical instrumentation includes a

steerable endoscope having a grasping device positioned within a working channel

of the endoscope.

4 . The method of claim 2 , wherein the medical instrumentation includes a

directing catheter having a magnetic tip.



5 . The method of claim 2 , wherein the medical instrumentation includes a

steerable wire guide having a magnetic tip.

6 . The method of claim 1, wherein the medical instrumentation includes a

magnetic portion, and wherein the step of engaging the distal section includes

magnetically coupling the magnetic portion with the first magnet assembly.

7 . The method of claim 6 , further comprising the step of decoupling the

magnetic portion of the medical instrumentation from the first magnet assembly.

8 . The method of claim 7 , wherein the medical instrumentation includes a

directing catheter having the magnetic portion and a pushing catheter defining a

lumen receiving the directing catheter, and wherein the second magnet assembly

includes an aperture sized to receive the directing catheter, and wherein the

decoupling step comprises translating the pushing catheter and directing catheter

relative to one another such that the directing catheter is substantially withdrawn into

the lumen of the pushing catheter.

9 . The method of claim 8 , wherein the opening in the bodily lumen is

sized to receive the directing catheter therethrough and prevent passage of the

second magnet assembly therethrough.



10. The method of claim 1, further comprising the step of introducing a

signal emitter within the distal section proximate the first magnet assembly, and

wherein the medical instrumentation includes a sensor capable of detecting a signal

from the signal emitter.

11. The method of claim 1, wherein the forming step includes introducing

an endoscopic cutting instrument proximate the magnetically engaged first and

second magnet assemblies, and excising tissue of the proximal and distal sections

proximate the first and second magnet assemblies to form the anastomosis.

12. The method of claim 1, wherein the first and second magnet

assemblies are structured to engage over an area and induce necrosis of tissue

within the area to form the anastomosis.

13. The method of claim 1, wherein the step of placing the first magnet

assembly occurs via a natural orifice.

14. The method of claim 1, wherein the step of placing the second magnet

assembly occurs via a natural orifice.

15. A medical instrument for engaging a first magnet assembly and

magnetically coupling the first magnet assembly with a second magnet assembly,

the medical instrument comprising:

a steerable elongate element having a magnetic portion;



a pushing catheter defining a lumen slidably receiving the steerable elongate

element; and

the second magnet assembly defining an aperture sized to receive the

steerable elongate element such that the second magnet is positioned on the outer

periphery of the steerable elongate element, wherein relative translation of the

pushing catheter and steerable elongate element causes the second magnet

assembly to move distally over the steerable elongate element for engagement with

the first magnet assembly.

16. The medical instrument of claim 15, wherein the aperture is sized

smaller than an outer diameter of the pushing catheter.

17. The medical instrument of claim 15, wherein the aperture is sized to

frictionally engage the second magnet assembly to the steerable elongate element.

18. The medical instrument of claim 15, wherein the magnetic portion is

magnetically coupled to the first magnet assembly, and wherein the steerable

elongate element is substantially withdrawn into the lumen of the pushing catheter to

decouple the magnetic portion and first magnet assembly.

19. The medical instrument of claim 15, wherein the magnetic centerline of

the magnetic portion is generally parallel to the magnetic centerline of the second

magnet assembly.



20. The medical instrument of claim 15, wherein the magnetic centerline of

the magnetic portion is generally perpendicular to the magnetic centerline of the

second magnet assembly.
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