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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to gastric surgery. More particularly, the

invention relates to a method and apparatus for sealing a gastric opening in a manner

facilitating transgastric surgery.

2. Description of the Prior Art

Morbid obesity is a serious medical condition. In fact, morbid obesity has

become highly pervasive in the United States, as well as other countries, and the trend

appears to be heading in a negative direction. Complications associated with morbid

obesity include hypertension, diabetes, coronary artery disease, stroke, congestive heart

failure, multiple orthopedic problems and pulmonary insufficiency with markedly

decreased life expectancy. With this in mind, and as those skilled in the art will

certainly appreciate, the monetary and physical costs associated with morbid obesity

are substantial. In fact, it is estimated the costs relating to obesity are in excess of 100

billion dollars in the United States alone.

A variety of surgical procedures have been developed to treat obesity. Some of

these procedures involve transgastric access to the stomach. However, these

procedures have not been fully developed due the limited availability of tools necessary



in performing transgastric procedures. In particular, transgastric procedures require a

seal be positioned between the stomach and the peritoneal cavity, a mechanism for

anchoring instruments to the gastric wall to allow the instruments to be triangulated so

as to effectivelywork with the tissue and the ability to easily find the opening on

reinsertion of the device. The present invention provides a device that accomplishes

these three functions.



SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide an anchorable

cannula adapted for positioning within an opening formed in tissue. The anchorable

cannula includes a cannula body having a proximal portion and distal portion. The

proximal portion and the distal portion are linked by a circumferential ring positioned

therebetween. The proximal portion includes a series of foldable arms extending

upwardly from the circumferential ring and ending at a ring formed at a free end of the

proximal portion. The distal portion includes a series of foldable arms extending

downwardly from the circumferential ring to and ending at a ring formed at a free end

of the distal portion.

It is also an object of the present invention to provide a method for performing

transgastric surgery. The method includes the steps of applying an anchorable cannula

to a gastric wall and accessing the peritoneal cavity by passing surgical instruments

through the stomach and anchorable cannula.

Other objects and advantages of the present invention will become apparent

from the following detailed description when viewed in conjunction with the

accompanying drawings, which set forth certain embodiments of the invention.



BRIEF DESCRIPTION OF THE DEAWINGS

Figure 1 is a perspective view of the present anchorable cannula.

Figure 2 is a perspective view of the anchorable cannula in its uncompressed

state.

Figures 3, 4 and 5 are side views of the anchorable cannula showing the steps of

deployment in accordance with the present invention.

Figure 6 is a side view of the delivery device used in accordance with the

present invention.

Figure 7 is a detailed perspective view of the delivery device in accordance with

the present invention.

Figures 8, 9 and 10 are various views of an anchorable cannula in accordance

with present invention.

Figure 11 is a perspective view of a plurality of anchorable cannulas in use with

a plurality of instruments.



DESCRIPTION OF THE PREFERRED EMBODIMENTS

The detailed embodiments of the present invention are disclosed herein. It

should be understood, however, that the disclosed embodiments are merely exemplary

of the invention, which maybe embodied in various forms. Therefore, the details

disclosed herein are not to be interpreted as limiting, but merely as the basis for the

claims and as a basis for teaching one skilled in the art how to make and/or use the

invention.

With reference to the Figures 1 through 7 and 11, an anchorable cannula 10 is

disclosed. A deliverydevice 100 for the anchorable cannula 10 is also disclosed. The

anchorable cannula 10 is adapted for positioning within an opening 12 formed in the

gastric wall 14 so as to define a readily usable opening therein! The anchorable

cannula is particularly designed to prevent loss of pneumperitonium, to prevent

leakage of gastric contents into the peritoneal cavity and to provide a repeatable path

for instrument 17 insertion, in particular, endoscopic surgical instruments. The

anchorable cannula 10 provides a seal between the stomach 16 and the peritoneal

cavity 18, provides for the anchoring of instruments 17 to the gastric wall 14 to allow

the instruments 17 to be triangulated so as to effectivelywork with tissue, allows for

the ability to easily find the opening on reinsertion of a surgical instrument 17 and is

readily extracted upon completion of the procedure.



More specifically, with the development of the present anchorable cannula 10 a

repeatable instrument path is provided which facilitates the performance of the various

transgastric procedures. "With the anchorable cannula 10 properly secured to the

gastric wall 14 in the manner discussed below in greater detail, a medical practitioner

may insert and withdraw instruments through the anchorable cannula 10 for the

performance of transgastric procedures without worrying that the path has moved or

the position of the inserted instrument 17 has been altered.

As will be discussed below in greater detail, the present anchorable cannula 10

also provides a seal 37 and valve 39 between the stomach 16 and the peritoneal cavity

18. The provision of a seal 37 and valve 39 enhances the medical practitioners ability

to perform transgastric procedures without worrying about the undesirable transfer of

materials between the stomach 16 and the peritoneal cavity 18. The seal 37 and valve

39 also provide an anchoring mechanism for securely position surgical instruments 17

relative to the gastric wall 14 in a manner permitting triangulation of the surgical

instruments 17 used during the procedures.

In general, the present anchorable cannula 10 provides for the performance of

gastric surgery by applying the anchorable cannula 10 to a gastric wall 14 and accessing

the peritoneal cavity 18 bypassing surgical instruments 17 through the stomach 16 and

anchorable cannula 10. In accordance with a preferred embodiment, a plurality of



anchorable cannulas 10 are applied to the gastric wall 14 and a plurality of surgical

instruments 17 are passed therethrough. The surgical instruments 17 are anchored to

the anchorable cannulas 10 and the instruments 17 maybe triangulated for the

performance of a procedure.

The anchorable cannula 10 includes a proximal portion 22 and distal portion 24.

The proximal and distal portions 20, 22 are substantially similar and are linked by a

circumferential ring 25 positioned therebetween. With regard to the proximal portion

22 of the anchorable cannula 10, it includes a series of foldable arms 26 extending

upwardly from the circumferential ring 25 and ending at a circumferential seal ring 28

formed at the free end 30 of the proximal portion 22 of the anchorable cannula 10.

Similarly, the distal portion 24 of the anchorable cannula 10 includes a series of

foldable arms 32 extending downwardly from the circumferential ring 25 to a ring 34

at the free end 36 of the distal portion 24. This protects the tissue from trauma during

repeated instrument insertion.

The seal ring 28 of the proximal portion 22 is provided with a rubber or silicone

seal 37 that extends thereabout. The seal 37 assists in maintaining a barrier between

the stomach and the peritoneal cavity for preventing leakage of organ contents. The

seal ring 28 is further provided with a valve 39 selectivelysealing the opening when

instruments are not being passed therethrough. As those skilled in the art will



certainly appreciate, the seal and valve may take a variety of forms without departing

from the spirit of the present invention. Although the seal is disclosed in accordance

with a preferred embodiment as being part of the seal ring at the proximal portion, it is

contemplated the seal maybe incorporated with the circumferential ring without

departing from the spirit of the present invention.

As mentioned above, and with reference to Figure 11, the present anchorable

cannula 10 is designed for anchoring of surgical instruments 17 relative to the gastric

wall 14 in a manner permitting triangulation of instruments 17 during transgastric

procedures. With this in mind, the seal ring 28 of the proximal portion 22 is sized to

provide for the selective engagement and anchoring of instruments 17 passing

therethrough for relative positioning of the surgical instrument 17 in a manner

permitting ready interaction of surgical instruments during a transgastric procedure.

When deployed, the series of foldable arms 26, 32 respectively making up the

distal portion 24 and proximal portion 22 are collapsed toward the circumferential ring

25 thereby compressing upon the gastric wall 20 and securing the anchorable cannula

10 in position along the gastric wall 20. In accordance with a preferred embodiment

of the present invention, the foldable arms 26, 32 are composed of a flexible material,

for example, polyethylene or other plastics. The foldable arms 26, 32 prevent

accidental displacement. Deployment of the anchorable cannula 10 and compression



of the foldable arms 26, 32 will be discussed below in conjunction with the delivery

device 100.

Referring to Figures 6 and 7, a delivery device 100 for use in conjunction with

the present anchorable cannula 10 is disclosed. The delivery device 100 includes distal

applier fingers 102 and proximal applier fingers 104 extending from within a shaft 106.

The distal applier fingers 102 engage the ring 34 at the free end 36 of the distal

portion 34 of the anchorable cannula 10, while the proximal applier fingers 104 engage

the seal ring 28 at the free end 30 of the proximal portion 22 of the anchorable

cannula 10.

Movement of the distal applier fingers 102 and the proximal applier fingers 104

is achieved via finger actuation buttons 108, 110 at the proximal end 112 of the shaft

106. The finger actuation buttons 108, 110 allow for controlled movement of both the

distal actuation fingers 102 and the proximal actuation fingers 104.

In practice, placement of an anchorable cannula 10 is accomplished by first

perforating the gastric wall 20 with a standard endoscopic energy based cutting tool or

needle knife. The small opening is dilated until the anchorable cannula 10 is inserted.

The distal portion 24 of the anchorable cannula 10 is passed through the gastric wall

20 and tension is placed on the stomach wall 20 to ensure engagement of the distal

portion 24 of the anchorable cannula 10 to the stomach wall 20. The distal portion 24



is tensioned by manipulating the distal applier fingers 102 to draw the circular ring 34

at the free end 36 of the distal portion 24 toward the circumferential ring 25 at the

center of the anchorable cannula 10. By drawing the distal ring 34 toward the

circumferential ring 25, the foldable arms 32 are folded outwardly and toward the

gastric wall 20. While the distal portion 24 is compressed, the circumferential ring is

held in position by the delivery instrument as discussed below in greater detail. The

foldable arms 32, due to their material construction remain in this compressed

configuration.

Similarly, the proximal portion 32 is deployed and latched into place. The

proximal portion 22 is deployed in the same manner as the distal portion 24 with the

exception that the proximal portion 22 is deployed via actuation of the proximal

applier fingers 104.

Once the proximal and distal portions 22, 24 are fully drawn toward the

circumferential ring 25 and are compressed with the gastric wall 20 therebetween, the

delivery device 100 is removed, the seal 37 on the seal ring 28 of the proximal portion

22 deploys and the peritoneal cavity is isolated from the stomach. Deployment is

achieved due to the elasticity of the seal 37 and valve 39 that causes them to "snap"

into place when not spread by the applier. It is contemplated, however, that the seal

may employ a spring loaded hinge valve used in deployment thereof.



Although movement of the distal and proximal applier fingers 102, 104 maybe

achieved by various mechanisms, cables 114 are utilized in accordance with the present

invention to effectuate movement thereof. However, those skilled in the art will

appreciate that other actuation mechanisms maybe employed without departing from

the spirit of the present invention.

Once properly installed, an ideal seal is provided. Although it is not essential

that a leak proof seal be provided, the present anchorable cannula seals the stomach

from the peritoneal cavity in an effective manner. As mentioned above, the seal ring

28 of the proximal portion 22 is sized to engage and anchor an instrument 17 passing

therethrough for relative positioning of the surgical instrument 17 in a manner

permitting ready interaction of surgical instruments during a transgastric procedure.

The ability to anchor surgical instruments 17 relative to the stomach wall permits

triangulation of the surgical instruments in a manner permits devices to work in

opposition to each other. This enhances the effectiveness of the surgical instruments.

For example, it maybe placed in the pylorus or used in sealing off the GI tract to

prevent gas distension.

An alternate embodiment in accordance with the present invention is disclosed

with reference to Figures 8, 9 and 10. This device 210 is based upon a stent-like

construction which expands and collapses upon deployment. This device 210 is



particularly adapted for dilation of the gastrotomy to enable passage of an endoscope

into the peritoneal cavity. The device 210 is also adapted to provide a seal about an

endoscope with respect to the stomach for the transgastric procedures.

As mentioned above, the device 210 has a substantially stent- like construction

and is preferably manufactured from a Nitinol shape memory material which expands

to a desired configuration upon deployment. It is contemplated the stent like structure

of the present embodiment maybe similar to that disclosed in U.S. Patent Application

Publication Nos. 2003/0120292 and 2003/0032967, both entitled "ANASTOMOTIC

DEVICE", which are incorporated herein by reference. In its expanded state, the

device 210 includes distal fingers 212 shaped and dimensioned to engage the gastric

wall 214 and a depending framework 216 shaped and dimensioned to create an

opening for the controlled passage of instruments therethrough.

The device further includes a flexible membrane 218 which extends over the

surface of the stent- like framework 216. The ends of the flexible membrane 218 are

secured to the distal fingers 212. It is contemplated that the flexible membrane could

also be manufactured so that it will naturally twist about its axis. The flexible

membrane 218 and framework 216 are shaped and dimensioned such that the large

diameter defined by the distal fingers 212 is adapted to engage the gastric wall 214,

while the smaller opening is shaped and dimensioned for the passage of the endoscope



therethrough.

In practice, the device 210 is stored within a tubular housing 220 attached to the

endoscope 222. After a small gastrotomy is made with a needle knife, the tubular

housing 220 is placed close to the opening and the device 210 is then deployed by

pushing it from within the housing 220. When the distal fingers 212 of the device 210

deploy external to the gastric wall 214, the remainder of the device 210 deploys to fill

the opening. The flexible membrane 218 covers the device 210 to form a highly

functional sealing surface.

It is contemplated the functionality maybe enhanced by varying the device

disclosed in accordance with preferred embodiments of the present invention. For

example, it could be made optically clear so that one could examine the tissue layers as

the device is inserted or a stopcock could be attached thereto for instilling air into the

peritoneal cavity. The device may also incorporate a cutting element at the distal end

of the scope. In addition, the obturator may also serve as a closure device after the

part is removed therefrom.

While the preferred embodiments have been shown and described, it will be

understood that there is no intent to limit the invention by such disclosure, but rather,

is intended to cover all modifications and alternate constructions falling within the

spirit and scope of the invention.



CLAIMS :

1. Anchorable cannula adapted for positioning within an opening formed in tissue,

comprising:

a cannula body having a proximal portion and distal portion;

the proximal portion and the distal portion are linked by a circumferential ring

positioned therebetween;

the proximal portion includes a series of foldable arms extending upwardly

from the circumferential ring and ending at a ring formed at a free end of the proximal

portion;

the distal portion includes a series of foldable arms extending downwardly from

the circumferential ring to and ending at a ring formed at a free end of the distal

portion.

2. The anchorable cannula according to claim 1, wherein the ring of the proximal

portion is provided with a seal member extending thereabout.

3. The anchorable cannula according to claim 1, wherein the ring of the proximal

portion is provided with a valve.



4. The anchorable cannula according to claim 1, wherein the arms of the proximal

portion and the arms of the distal portion are composed of a flexible material.

5. The anchorable cannula according to claim 1, further including a delivery device

for delivering the cannula body to a desired location.

6. The anchorable cannula according to claim 5, wherein the delivery device

includes a distal applier finger and a proximal applier finger extending from within a

shaft.

7. The anchorable cannula according to claim 6, wherein the distal applier finger is

shaped and dimensioned to engage the ring at the free end of the distal portion and

the proximal applier finger is shaped and dimensioned to engage the ring at the free

end of the proximal portion of the anchorable cannula.

8. The anchorable cannula according to claim 6, wherein the delivery device

includes finger actuation buttons for actuating the proximal applier finger and distal

applier finger.



9. The anchorable cannula according to claim 1, wherein the cannula body

includes a substantially stent-like framework.

10. The anchorable cannula according to claim 9, wherein the cannula body is

manufactured from a shape memory material which expands to a desired configuration

upon deployment.

11. The anchorable cannula according to claim 10, further including a flexible

membrane which extends over the surface of the stent- like framework

12. A method for performing transgastric surgery, comprising the following steps:

applying an anchorable cannula to a gastric wall;

accessing the peritoneal cavity by passing surgical instruments through the

stomach and anchorable cannula.



13. The method according to claim 12, wherein the anchorable cannula includes a

cannula body having a proximal portion and distal portion, the proximal portion and

the distal portion are linked by a circumferential ring positioned therebetween, the

proximal portion includes a series of foldable arms extending upwardly from the

circumferential ring and ending at a ring formed at a free end of the proximal portion,

the distal portion includes a series of foldable arms extending downwardly from the

circumferential ring to and ending at a ring formed at a free end of the distal portion.

14. The method according to claim 12, further including the step of applying a

plurality of anchorable cannulas to the gastric wall and passing a plurality of surgical

instruments therethrough.

15. The method according to claim 14, further including the step of anchoring the

surgical instruments to the anchorable cannulas.

16. The method according to claim 15, further including the step of triangulating

the plurality of surgical instruments passing through the anchorable cannulas



17. The method according to claim 12, wherein the anchorable cannulas provide a

repeatable path for surgical instruments used during the procedure.

18. The method according to claim 12, wherein the anchorable cannula includes a

seal for sealing the space between the stomach and the peritoneal cavity.

19. The method according to claim 18, wherein the anchorable cannula includes a

cannula body having a proximal portion and distal portion, the proximal portion and

the distal portion are linked by a circumferential ring positioned therebetween, the

proximal portion includes a series of foldable arms extending upwardly from the

circumferential ring and ending at a ring formed at a free end of the proximal portion,

the distal portion includes a series of foldable arms extending downwardly from the

circumferential ring to and ending at a ring formed at a free end of the distal portion,

and wherein the seal is positioned about the ring of the proximal portion.

20. The method according to claim 18, wherein the seal engages surgical

instruments passing through the anchorable cannula for anchoring the instruments

relative thereto.
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