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(57) ABSTRACT 

The present invention relates to devices, and methods for 
using the devices, to create and secure a tissue fold during 
an endolurninal medical procedure. The devices and meth 
ods may be used for folding and securing, for example, a 
fundus Wall onto an esophagus Wall or esophageal tissue in 
the region of the loWer esophageal sphincter (LES) to reduce 
the diameter of the esophagus opening in that region. One 
aspect of the invention includes forming the tissue fold by 
closing a grasping arm that is pivotably connected to an 
overtube that has been positioned at the juncture of the 
fundus Wall and esophagus Wall. A further aspect of the 
invention includes tissue clips con?gured to be inserted and 
positioned through an endolurninal device. 
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Figure [5e 
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Figure H 

Figure U 
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Figure 7.? 
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METHODS AND DEVICES FOR FOLDING AND 
SECURING TISSUE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of provisional 
application no. 60/234,360 ?led on Sep. 22, 2000, the 
contents of Which are herein incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention pertains to devices, and 
methods for using the devices, for folding tissue and secur 
ing a tissue fold during an endoluminal medical procedure. 

BACKGROUND OF THE INVENTION 

[0003] Gastroesophageal re?ux occurs When stomach acid 
enters the esophagus. This re?ux of acid into the esophagus 
occurs naturally in healthy individuals, but also may become 
a pathological condition in others. Effects from gastroesoph 
ageal re?ux range from mild to severe. Mild effects include 
heartburn, a burning sensation experienced behind the 
breastbone. More severe effects include a variety of com 
plications, such as esophageal erosion, esophageal ulcers, 
esophageal stricture, abnormal epithelium (e.g., Barrett’s 
esophagus), and/or pulmonary aspiration. These various 
clinical conditions and changes in tissue structure that result 
from re?ux of stomach acid into the esophagus are referred 
to generally as Gastroesophageal Re?ux Disease (GERD). 

[0004] Many mechanisms contribute to prevent gastroe 
sophageal re?ux in healthy individuals. One such mecha 
nism is the functioning of the loWer esophageal sphincter 
(LES). With reference to FIG. 1, the LES is a ring of smooth 
muscle and increased annular thickness existing in approxi 
mately the last four centimeters of the esophagus. In its 
resting state, the LES creates a region of high pressure 
(approximately 15-30 mm Hg above intragastric pressure) at 
the opening of the esophagus into the stomach. This pressure 
essentially closes the esophagus so that contents of the 
stomach cannot pass back into the esophagus. The LES 
opens in response to sWalloWing and peristaltic motion in 
the esophagus, alloWing food to pass into the stomach. After 
opening, hoWever, a properly functioning LES should return 
to the resting, or closed state. Transient relaxations of the 
LES do occur in healthy individuals, typically resulting in 
occasional bouts of heartburn. 

[0005] The physical interaction occurring betWeen the 
gastric fundus and the esophagus also prevents gastroesoph 
ageal re?ux. The gastric fundus is a lobe of the stomach 
situated at the top of the stomach proximal to the esophagus. 
In healthy individuals, the fundus presses against the open 
ing of the esophagus When the stomach is full of food and/or 
gas. This effectively closes off the esophageal opening to the 
stomach and helps to prevent acid re?ux back into the 
esophagus. 
[0006] In individuals With GERD, the LES functions 
abnormally, either due to an increase in transient LES 
relaxations, decrease in length of the esophagus, decreased 
muscle tone of the LES during resting, or an inability of the 
esophageal tissue to resist injury or repair itself after injury. 
These conditions often are exacerbated by overeating, intake 
of caffeine, chocolate or fatty foods, smoking, sand/or hiatal 
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hernia. Avoiding these exacerbating mechanisms helps curb 
the negative side effects associated With GERD, but does not 
cure the disease completely. 

[0007] Asurgical procedure, knoWn generally as fundopli 
cation, has been developed to prevent acid re?ux in patients 
Whose normal LES functioning has been impaired, either as 
a result of GERD or otherWise. Fundoplication involves 
bringing the fundus into closer proximity to the esophagus 
to help close off the esophageal opening into the stomach. In 
Nissen Fundoplication, a particular type of the fundoplica 
tion procedure, the fundus is pulled up and around the 
esophagus and then sutured to itself and the esophagus such 
that it completely encircles the esophagus. Traditionally, this 
procedure has been performed as an open surgery, but has 
recently enjoyed success as a laparoscopic procedure, as 
discussed in McKernan, J. B., Champion, J. K., “Laparo 
scopic antire?ex surgery,”American Surgeon, Vol. 61, pp. 
530-536, (1995). 
[0008] As With any open surgery, complications can occur 
as a result of infection, blood loss or from the use of 
anesthesia. Further, the relatively large incisions necessary 
in the performance of open surgery require extended recov 
ery times for the incision to heal. Though laparoscopic 
surgical procedures reduce these negative effects by using 
relatively small devices at a relatively small incision site in 
the abdominal Wall, there still exists an increased risk of 
infection due to the incision. The location of the incision in 
the abdominal Wall presents a risk of other negative effects, 
such as sepsis, Which can be caused by leakage of septic 
?uid contained in the stomach. 

[0009] Other surgical procedures speci?cally address the 
LES. These procedures attempt to prevent re?ux by thick 
ening the LES region and reducing the diameter of the 
esophageal opening to the stomach, i.e., tighten the LES 
region. HoWever, existing procedures are lengthy and dif? 
cult to perform. 

SUMMARY OF THE INVENTION 

[0010] The advantages and purpose of the present inven 
tion Will be set forth in part in the description Which folloWs, 
and in part Will be obvious from the description, or may be 
learned by practice of the invention. The advantages and 
purpose of the invention Will be realiZed and attained by 
means of the elements and combinations particularly pointed 
out in the appended claims. 

[0011] The present invention includes devices, and related 
methods for using the devices, to perform an endoluminal 
medical procedure. In particular, the inventive devices, and 
the methods for using the devices, may be employed for the 
treatment of GERD. The inventive devices and methods 
alloW the procedure to be completed rapidly and repeatedly 
Without compromising safety or increasing invasiveness. 

[0012] To attain the advantages and in accordance With the 
purpose of the invention, as embodied and broadly described 
herein, the invention includes a device for securing a fold of 
tissue in a medical procedure. The device includes a ?rst arm 
and a second arm disposed substantially opposite to the ?rst 
arm and having an end connected to an end of the ?rst arm. 
Thus connected, the arms de?ne an opening to receive the 
fold of tissue. The arms are con?gured to secure to a tissue 
fold With the arms remaining exterior to an outer surface of 
the tissue fold. 
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[0013] According to another aspect of the present inven 
tion, a method for securing a tissue fold during an endolu 
minal medical procedure includes inserting an endoluminal 
device proximal to the tissue to be folded, folding tissue 
together to create a tissue fold, and inserting a tissue clip 
through the endoluminal device. The tissue clip is then 
positioned such that the fold is placed in an opening de?ned 
by the clip, and engaged With the tissue fold. 

[0014] Yet another aspect of the present invention is a 
Working end of an endoluminal device for use in an endolu 
minal medical procedure. The Working end includes a plu 
rality of interconnected members having an expandable 
Working surface area con?gured to engage With a portion of 
the body to perform the medical procedure. 

[0015] According to another aspect of the present inven 
tion, there exists a device for creating a tissue fold in an 
endoluminal medical procedure. The device includes a tube 
de?ning a channel extending in a longitudinal direction from 
a proximal end to a distal end of the tube. An expandable 
arm is pivotably disposed on the distal end of the tube. The 
arm is con?gured to pivot betWeen a position substantially 
along the longitudinal direction and a position angled to the 
longitudinal direction. The arm is expandable from a 
retracted con?guration to an expanded con?guration. 

[0016] According to a further aspect of the present inven 
tion, a method for creating a tissue fold during an endolu 
minal procedure includes providing a tube Wand an expand 
able arm pivotably connected to a distal end of the tube, the 
tube and the arm are con?gured to be inserted into the body 
to perform a medical procedure. The method further 
includes inserting the tube in the body While the expandable 
arm is positioned along the tube and retracted. After inser 
tion, the arm is pivoted aWay from the tube and expanded. 
The arm is then positioned under the tissue to be folded, and 
pivoted toWard the tube to fold the tissue. 

[0017] Another aspect according to an embodiment of the 
present invention includes a device for securing a tissue fold. 
The device includes a mounting member having a peripheral 
surface. The mounting member includes a plurality of ?rst 
engagement portions disposed about the peripheral surface. 
The device further includes a plurality of tissue securing 
members con?gured to engage the mounting member at the 
?rst engagement portions. 

[0018] Another aspect according to an embodiment of the 
present invention includes a method for securing a tissue 
fold. The method includes providing a mounting member 
having a peripheral surface With a plurality of ?rst engage 
ment portions disposed about the peripheral surface. A 
plurality of tissue securing members are also provided and 
are adapted to engage the mounting member at the ?rst 
engagement portions. The method further includes installing 
the mounting member and tissue securing members endolu 
minally and proximal to the tissue fold. The tissue securing 
members are then positioned on exterior surfaces of the 
tissue fold and engaged With the ?rst engagement portions to 
secure the tissue securing members in place With respect to 
the tissue fold and the mounting member. 

[0019] Another aspect according to an embodiment of the 
present invention includes a device for securing a fold of 
tissue. The device includes a tube de?ning a lumen therein 
and an opening proximate a distal end of the tube. The tube 
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is con?gured to draW suction through the lumen and accom 
modate tissue to be secured into the opening. A holding 
member is disposed in the lumen and is con?gured to hold 
a tissue clip that secures the tissue. Amember is disposed in 
the lumen and con?gured to actuate relative to the tube 
betWeen an open position and a closed position to open and 
close the tube opening. The tissue clip is installed by the 
relative actuation. 

[0020] Yet another aspect of the invention includes a 
method for securing a tissue. The method includes providing 
a tube de?ning a lumen therein and an opening proximate a 
distal end of the tube. The method further includes posi 
tioning the opening proximal to tissue to be secured together 
and draWing tissue through the opening by application of 
suction through the lumen. After the tissue is draWn the 
opening, a member disposed Within the lumen is actuated to 
install a tissue clip to secure the tissue together. 

[0021] According to still yet another aspect of the present 
invention a device for securing tissue in a medical procedure 
includes a cannula having a proximal end, a distal end, and 
a longitudinal WindoW located adjacent the distal end, a 
suction device for creating a vaccum through the cannula 
and to the WindoW, the suction urging tissue into the Win 
doW, and a grasping element located in the cannula and 
movable betWeen a non-grasping position Where the element 
is outside a boundary of the WindoW to a grasping position 
Where the grasping element is Within the boundary of the 
WindoW. 

[0022] Yet another aspect of the present invention includes 
a method for treating gastro-esophageal re?ux disease 
including the steps of introducing a cannula into the stomach 
cavity, inserting a suction-grasper device into a lumen of the 
cannula and securing tissue in the suction-grasper device, 
urging the secured tissue toWard a distal end of the cannula, 
releasing the secured tissue so that it can be grasped betWeen 
the cannula and a grasping element located at the distal end 
of the cannula, and ?xedly attaching the grasped tissue to a 
tissue Wall of the patient. 

[0023] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory only and are not restrictive of 
the invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
the preferred embodiments of the invention and, together 
With the description, serve to explain the principles of the 
invention. In the draWings, 

[0025] FIG. 1 is a cross-sectional vieW of the gastrointes 
tinal tract from a mid-point of the esophagus to a point near 
the beginning of the duodenum; 

[0026] FIGS. 2A-2C are a respective side vieW of an 
A-frame grasper-overtube With the grasping arm in a closed 
position and a front vieW and a side vieW of the A-frame 
grasper-overtube With the grasping arm in an open position; 

[0027] FIG. 2D is a top vieW of an A-frame grasper 
overtube With the grasping arm in an open position; 

[0028] FIG. 3 is a cross-sectional vieW of a portion of the 
esophagus and stomach With the A-frame grasper-overtube 
inserted to perform a fundoplication procedure; 
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[0029] FIG. 4 is a cross-sectional vieW of a portion of the 
esophagus and stomach With a side vieW of an A-frame 
grasper-overtube actuated to fold the fundus Wall onto the 
esophagus Wall during a fundoplication procedure; 

[0030] FIG. 5 is a side vieW of an expandable grasping 
arm according to an embodiment of the present invention, 
With the arm disposed on the distal end of an A-frame 
grasper-overtube; 
[0031] FIG. 6A is a planar vieW of a tissue clip according 
to an embodiment of the present invention; 

[0032] FIG. 6B is an enlarged vieW of the gripping tab of 
the tissue clip of FIG. 6A; 

[0033] FIG. 7 is a cross-sectional vieW of a portion of the 
esophagus and stomach With a side vieW of an A-frame 
grasper-overtube actuated to fold the fundus Wall onto the 
esophagus Wall and a side vieW of a tissue clip according to 
an embodiment of the present invention inserted through the 
grasper-overtube to secure to the tissue fold created in the 
fundoplication procedure; 
[0034] FIG. 8 is a cross-sectional vieW of a portion of the 
esophagus and stomach With tWo tissue clips shoWn securing 
the fundus to the esophagus according to an embodiment of 
the present invention; 

[0035] FIG. 9 is a planar vieW of a mounting device 
according to an embodiment of the present invention, With 
one of the legs of the device engaged With an aperture of the 
ring; 

[0036] FIG. 9A is a perspective vieW of an engagement 
recess that can be used instead of an aperture to engage the 
legs and the ring of the mounting device; 

[0037] FIG. 10 is cross-sectional vieW of a portion of the 
esophagus leading into the stomach With the mounting 
device of FIG. 9 shoWn in place With respect to a tissue fold 
created betWeen the fundus Wall and the esophagus Wall 
prior to folding the legs of the mounting device and engag 
ing the legs With the apertures; 

[0038] FIG. 11 is a vertical cross-sectional vieW of a 
mounting device of FIG. 9 installed to secure a tissue fold 
formed by the fundus Wall and esophagus Wall; 

[0039] FIG. 12 is a top vieW of a mounting device 
according to another embodiment of the present invention; 

[0040] FIG. 13 is a side cross-sectional vieW of the 
mounting device of FIG. 12 taken through plane 13-13‘ With 
a tissue clip shoWn for engagement With the ring; 

[0041] FIG. 14 is a vertical cross-sectional vieW of the 
mounting device of FIGS. 12 and 13 installed to secure a 
tissue fold formed by the fundus Wall and esophagus Wall; 

[0042] FIGS. 15A-15C are perspective open front, closed 
front, and open side vieWs of a suction stapler according to 
an embodiment of the present invention; 

[0043] FIG. 16 is an embodiment of respective male and 
female parts of a tissue clip to be used With a suction stapler 
according to an embodiment of the present invention; 

[0044] FIG. 17 is a cross-sectional vieW taken through 
plane 17-17 in FIG. 15a shoWing details of the internal 
structure of the suction stapler according to an embodiment 
of the present invention; 
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[0045] FIG. 18 is a vieW of the suction stapler of FIG. 17 
With the male and female parts of the tissue clip inserted 
according to an embodiment the present invention; 

[0046] FIG. 19 is a vertical, cross-sectional vieW of the 
suction stapler according to an embodiment of the present 
invention inserted into the esophagus to suck the esophageal 
tissue into the side Wall opening of the device; 

[0047] FIG. 20 is a cross-sectional vieW of the suction 
stapler and inserted tissue clip according to an embodiment 
of the present invention, With placement of the stapler 
relative to a portion of esophageal tissue to be secured and 
suction being draWn through the stapler; 

[0048] FIG. 21 is a cross-sectional vieW of the suction 
stapler and esophageal tissue shoWn in FIG. 20 With the 
tissue being sucked into the opening in the suction stapler 
and arroWs shoWing the relative rotation of the inner sleeve 
and the outer tube to deploy the male and female parts of the 
tissue clip according to an embodiment of the present 
invention; 
[0049] FIG. 22 is a cross-sectional vieW of the suction 
stapler and secured esophageal tissue after the inner sleeve 
and outer tube have been fully rotated to engage the male 
and female parts of the tissue clip to secure the tissue fold 
according to an embodiment of the present invention; 

[0050] FIG. 23 is a cross-sectional vieW of a portion of the 
esophageal Wall With a tissue clip installed to secure the 
tissue fold after having been deployed using the suction 
stapler according to an embodiment of the present invention; 

[0051] FIG. 24 is a vertical, cross-sectional vieW of a 
portion of the esophagus and stomach shoWing the instal 
lation of the tissue clip to secure the fold of esophageal 
tissue according to an embodiment of the present invention; 

[0052] FIG. 25 is a cross-sectional vieW of the entire 
circumference of the esophagus shoWing tissue clips 
installed at three spaced radial intervals around the esopha 
gus according to an embodiment of the present invention; 

[0053] FIG. 26 is a perspective vieW of a suction-grasper 
device according to the present invention; 

[0054] FIG. 27 illustrates the operation of the suction 
grasper device after tissue has been located therein; and 

[0055] FIG. 28 is a perspective vieW of an alternative 
embodiment of a suction-grasper device according to the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0056] A neWly developed form of fundoplication, 
referred to as Endoscopic Fundoplication, is an endoluminal 
procedure in Which the fundus Wall is folded back onto the 
esophagus Wall. The tissue fold formed betWeen the esopha 
gus and the fundus then is secured. Endoscopic Fundopli 
cation is intended to be performed as an endoluminal 
procedure in Which insertion of required medical instru 
ments occurs through the esophagus. Such a procedure has 
the bene?ts of being less invasive, quicker, and less eXpen 
sive as compared to previous techniques. 

[0057] A device currently employed in Endoscopic Fun 
doplication is shoWn in FIGS. 2A-2C. This device, referred 




























