woO 2009/094237 A1 |0 0 OO0 00O A0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

) IO O O 0 500

(10) International Publication Number

WO 2009/094237 Al

(51) International Patent Classification: (72) Inventors; and

A61B 17/12 (2006.01) (75) Inventor/Applicants (for USonly): KASSAB, Ghassan,
S. [US/US]; 6725 West Stonegate Drive, Zionsville, IN
46077 (US). NAVIA, Jose, A., Sr. [AR/AR]; Suipacha
1308, Apt. 4B, Buenos Aires, 1011 (AR).

(74) Agent: REICHEL,Mark, C ;lceMiller LLP,One Amer -
(25) Filing Language: English can Square, Suite 2900, Indianapolis, IN 46282-0200 (US).

(26) Publication Language: English  (81) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind d national protection available): AE, AG, AL, AM,
PCT/US2008/000838 AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW,BY,BZ, CA,

23 January 2008 (23.01.2008) US CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,

EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
30 July 2009 (30.07.2009)

(21) International Application Number:
PCT/US2009/030222

(22) International Filing Date: 6 January 2009 (06.01.2009)

(63) Related by continuation (CON) or continuation-in-part IL, IN, IS, JP,KE, KG, KM, KN, KP,KR, KZ, LA, LC, LK,
(CIP) to earlier application: LR, LS, LT,LU, LY,MA, MD, ME, MG, MK, MN, MW,
us US2008/000838 (CIP) MX, MY,MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
Filed on 23 January 2008 (23.01.2008) RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,TJ,

(71) Applicant (for all designated States except US): CVDE- ;x;\N/I ;I\j\’ITT, TZ, UA, UG, US (patent), UZ, VC, VN,

VICES, LLC [US/US]; 6725 West Stonegate Drive, (a
Cdlifornia Limited Liability Company), Zionsville, IN (84) Designated States (unless otherwise indicated, for every
46077 (US). kind d regional protection available): ARIPO (BW, GH,

[ Continued on next page]

(54) Title: DEVICES, SYSTEMS AND METHODS FOR PERCUTANEOUS TRANS-SEPTAL LEFT ATRIAL APPENDAGE
OCCLUSION

(57) Abstract: Systems and methods for
occluding an atrial appendage are provided
herein, In an exemplary embodiment of a
system for occluding an atrial appendage,
the system comprises a first device
comprising a tube and a balloon and a
second device comprising a tube, a loop,
and optionally a shaft coupled to the loop.
In an exemplary method for occluding an
atrial appendage, the method comprises the
steps of introducing at least a portion of a
first device into aheart, introducing at least a
portion of a second device into a pericardial
space surrounding the heart, positioning the
balloon of the first device at least partially
within an atrial appendage cavity, inflating
(he balloon to displace biood present within
the atrial appendage cavity, positioning
the loop of the second device around the
atrial appendage, tightening the loop around
the atrial appendage, deflating the balloon
lo alow for ultimate removal of the first
device from the atrial appendage cavity, and
separating (he loop from the second device
so that the loop remains positioned and
tightened around the atrial appendage.

Fig. 12



WO 2009/094237 A1 | NIIAI] DA 000 0T 000100000 00 00

GM, KE, LS, MW, MZ, NA, SD, SL, Sz, TZ, UG, ZM, Declarations under Rule 4.17:

ZW), Eurasian (AM, AZ, BY,KG, KZ, MD, RU, TJ, TM), — asto applicant's entitlement to applyfor and be granted a
European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, patent (Rule 4.17(U))
FR, GB, GR, HR, HU, IE, IS, IT,LT,LU, LV,MC, MK, — d inventorship (Rule 4.17(iv))

MT, NL, NO, PL, PT,RO, SE, S, SK, TR), OAPI (BF, BJ,
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, Published:
TD, TG). —  with international search report



10

15

20

25

30

fad
L

WO 2009/094237 PCT/US2009/030222

DEVICES, SYSTEMS, AND METHODS FOR PERCUTANEOUS
TRANS-SEPTAL LEFT ATRIAL APPENDAGE OCCLUSION

RELATED APPLICATIONS

This International Patent Application claims priority to International Patent Application
Serial No. PCi7US2008/00838, filed on January 23, 2008, which claims priority to U.S.
Provisional Patent Application Serial No. 60/881,831, filed January 23, 2007, the contents of

which are hereby incorporated by reference in their entirety into this disclosure.

BACKGROUND

Currently, 2.2 million patients in the United States suffer atria fibrillation ("AF").
About half of these patients are considered to be at a high risk for stroke. The Stroke Prevention
in Atria Fibrillation trials (SPAF, SPAF H, SPAF I11) have shown that chronic warfarin therapy
reduces the risk of stroke by about 70%. Nevertheless, problems related with the long term use
of anti-coagulation treatments arc well known. It has been shown that up to two-thirds of
eligible AF patients do not receive warfarin treatment. This can be at least partly attributed to
the fact that warfarin is difficult to dose as it is known to interact with many commonly-used
medications and other chemicals that may be present in appreciable quantities in food.
Accordingly, safer options are desirable.

AFis frequently diagnosed in elderly patients and is responsible for more than 15% of all
strokes. This percentage grows to almost 25% in women and men older than 80 years of age.
Dilation of the left atrium and a reduction of blood flow velocity, especially in the left atrial
appendage, is commonly seen with AF. Atria contraction is responsible for blood gjection out
of the left atrium and appendage. The dysfunction of the left atrial contraction is followed by
blood stagnation, especialy at the level of the atrial appendage. It has been demonstrated by
means of echocardiography and autopsy studies that more than 90% of al thrombi in patients
with non-rheumatic AF beginning in the left atrium, appear in the left atria appendage.
Thrombus formation elevates the threat of stroke by three-fold.

The left atrial appendage ("LAA") is an embryonic remnant of the left atrium that grows
during the third week of pregnancy. The left atrial cavity develops soon after and is produced
from an outgrowth of the pulmonary veins. The diameler of the LAA ostium into the left atrial
cavity is.about 1to 4 cm and is positioned between the left upper pulmonary vein and the left
ventricle. The left axis deviation orifice, width, and length are typically about 0.7 to 2 cm, 0.9 to
3.4 cm, and 13 to 4 cm, respectively. The circumflex branch and the left coronary artery runs

close to the base of the LAA ostium.
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The LAA is a long structure with tubular or hooked shape of variable morphology and
size. The LAA wall is trabeculated including muscle bars, known as pectinate muscles. The
cavities between the pectinate muscles emerge as "branches' (lobes), "twigs', or "fine
structures.” LAA closure may be an option in patients who cannot receive anticoagulation
treatment as a result of contraindications or conditions in which the hemorrhage risk is greater
than the potential medical benefit.

One of the convention options of treating LAA closure is surgery. However, it is
unsuitable for the same high-risk patients who are poor candidates for warfarin therapy.

Accordingly, asafe, accurate and minimally invasive procedure is needed to occludethe LAA.

BRIEF SUMMARY

Embodiments disclosed herein comprise devices and methods of LAA occlusion that do
not require surgery and avoid many of the risks associated with current methods of LAA
occlusion.

In at least one embodiment of a system useful for occluding an atrial appendage of a
heart, the system comprises a first device comprising a first tube sized and shaped for insertion
into the heart and a balloon coupled to the first tube, wherein the balloon is capable of inflation
and deflation, a second device comprising a second tube sized and shaped for insertion into a
pericardial space surrounding the heart, the second tube comprising a lumen extending at least
partially from a second tube distal end to a second tube proxima end, and a loop sized and
shaped to fit at least partially within the lumen of the second tube, wherein the loop is capable of
protraction from the second tube distal end, wherein the loop of the second device is capable of
being placed around the atrial appendage and secured around the atrial appendage.

In another embodiment, the second device further comprises a shafi having a distal end,
wherein the loop is coupled to the shaft at or near the distal end of the shaft. In yet another
embodiment, at least one aperture is defined within the first tube at or near the balloon, the at
least one aperture sized and shaped to allow a gas and/or a liquid to be introduced and/or
removed from the balloon. In an additional embodiment, the balloon of the first device, when
inserted into an atrial appendage cavity, is capable of inflation to displace blood present within
the atrial appendage cavity. In yet an additional embodiment, the balloon of the first device,
when positioned a an entrance of an atrial appendage cavity, is capable of inflation to occlude
the entrance of the atrial appendage cavity, and wherein suction from a suction source operably
coupled to the first tube facilitates the removal of blood present within the atrial appendage

cavity.

| ]



10

20

25

30

WO 2009/094237 PCT/US2009/030222

In at least one embodiment of a system useful for occluding an atrial appendage of a
heart, the system further comprises a first guide wire useful to facilitate the insertion of the first
tube of the first device Into the heart. In an additiona embodiment, the system further
comprises a second guide wire useful to facilitate the insertion of the second tube of the second
device into the pericardial space surrounding the heart. In yet an additional embodiment, the
first guide wire and the second guide wire are the same guide wire. In another embodiment, the
balloon is sized and shaped to fit within an atrial appendage cavity. 1nyet another embodiment,
the balloon is sized and shaped to fit within an entrance to an atrial appendage cavity.

In at least one embodiment of a system useful for occluding an atrial appendage of a
heart, the system comprises a first device comprising a first tube sized and shaped for insertion
into the heart and a balloon coupled to the first tube, wherein the balloon is capable of inflation
and deflation, and a second device comprising a second tube sized and shaped for insertion into
a pericardia space surrounding the heart, the second tube comprising a lumen extending at |east
partially from a second tube distal end to a second tube proximal end, a loop sized and shaped to
fit & least partidly within the lumen of the second tube, wherein the loop is capable of
protraction from the second tube distal end, and a shaft having a distal end, wherein the loop is
coupled to the shaft at or near the distal end of the shaft, wherein the loop of the second device is
capable of being placed around an atrial appendage and secured around the atrial appendage.

In at least one embodiment of a method for occluding an atrial appendage of a heart, the
method comprises the steps of introducing a least a portion of a first device into an atrial
appendage cavity of a heart the first device comprising a first tube having a distal end and a
balloon capable of inflation and deflation, the balloon coupled to the first tube at or near the
distal end of the first tube, introducing at least a portion of a second device into a pericardia
space surrounding the heart, the second device comprising a second tube sized and shaped for
insertion into the pericardial space surrounding the heart, the second tube comprising a lumen
extending a least partially from a second tube distal end to a second tube proximal end and a
loop sized and shaped to fit a least partially within the lumen of the second tube, wherein the
loop is capable of protraction from the second tube distal end, positioning the balloon of the first
device at least partially within the atrial appendage cavity, inflating the balloon to displace blood
present within the atrial appendage cavity, positioning the loop of the second device around the
atrial appendage, tightening the loop around the atrial appendage, deflating the balloon to allow
for ultimate removal of the first device from the atrial appendage cavity, and separating the loop

from the second device so that the loop remains positioned and tightened around the atrial

appendage.
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In another embodiment of a method for occluding an atrial appendage of a heart of a
patient, the method comprises the steps of providing a first device, the first device comprising a
first tube having a distal end and a balloon capable of inflation and deflation, the balloon
coupled to the first tube at or near the distal end of the first tube, the balloon sized and shaped
for insertion into a left atrial appendage cavity, providing a second device, the second device
comprising a second tube sized and shaped for insertion into a pericardial space surrounding the
heart, the second tube comprising a lumen extending at least partially from a second tube distal
end to a second tube proximal end, a loop sized and shaped to fit at least partially within the
lumen of the second tube, wherein the loop is capable of protraction from the second tube distal
end, and a shaft having a distal end, wherein the loop is coupled to the shaft at or near the distal
end of the shaft, introducing the first device into the patient using femoral or jugular venous
puncture, advancing the first device within the patient from a site of femoral orjugular venous
puncture so that the distal end of the first tube of the first device is positioned within a right
atrium of the heart, puncturing a septum between the right atrium and a left atrium of the heart
using the first device, advancing the distal end of the first tube of the first device through the
punctured septum, positioning the distal end of the first tube within the left atrial appendage
cavity so that the balloon is at least partially positioned within the left atrial appendage cavity,
introducing the second device into the patient advancing the second device within the patient to
a location at or near a targeted tissue on an interior wall of the heart, puncturing the targeted
tissue using the second device, advancing the distal end of the second tube of the second device
through the punctured targeted tissue into a pericardial space to a location at or near the left
atrial appendage, inflating the balloon to displace blood present within the 1eft atrial appendage
cavity, positioning the loop of the second device around the left atrial appendage, tightening the
loop around the left atrial appendage, deflating the balloon to allow for ultimate removal of the
first device from the left atrial appendage cavity, and separating the loop from the shaft so that
the loop remains positioned and tightened around the 1€ft atrial appendage.

In a least one method for occluding an atrial appendage of a heart of a patient, the
method comprises the steps of introducing at least a portion of afirst device into an entrance of
an atrial appendage cavity, the first device comprising a first tube having a proximal end and a
distal end and a balloon capable of inflation and deflation, the balloon coupled to the first tube at
or near the distal end of the first tube, introducing at least a portion of a second device into a
pericardial space surrounding the heart, the second device comprising a second tube sized and
shaped for insertion into the pericardia space surrounding the heart, the second tube comprising
a lumen extending at least partially from a second tube distal end to a second tube proximal end

4
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and a loop sized and shaped to fit at least partially within the lumen of the second tube, wherein
the loop is capable of protraction from the second tube distal end, positioning the balloon of the
first device a least partially within the entrance of the atrial appendage cavity, inflating the
balloon to substantially prevent blood from flowing in or out of the atrial appendage cavity,
applying suction from the proximal end of the first tube to displace blood residing within the
atrial appendage cavity, positioning the loop of the second device around the left atrial
appendage, tightening the loop around the lelt atrial appendage, deflating the balloon to allow
for ultimate removal of the first device from the entrance of the atrial appendage cavity, and
separating the loop from the shaft so that the loop remains positioned and tightened around the
left atrial appendage.

In another method for occluding an atrial appendage of a heart of a patient, the method
comprises the steps of providing a first device, the first device comprising a first tube having a
distal end and a balloon capable of inflation and deflation, the balloon coupled to the first tube at
or near the distal end of the first tube, the balloon .sized and shaped for insertion into an entrance
of a left atrial appendage cavity, providing a second device, the second device comprising a
second tube sized and shaped for insertion iinto a pericardial space surrounding the heart, the
second tube comprising a lumen extending at least partially from a second tube distal end to a
second tube proximal end, a loop sized and shaped to fit at least partially within the lumen of the
second tube, wherein the loop is capable of protraction from the second tube distal end, and a
shaft having a distal end, wherein the loop is coupled to the shaft at or near the distal end of the
shaft, introducing the first device into the patient using femoral or jugular venous puncture,
advancing the first device within the patient from a site of femoral or jugular venous puncture so
that the distal end of the first tube of the first device is positioned within a right atrium of the
heart, puncturing a septum between the right atrium and a left atrium of the heart using the first
device, advancing the distal end of the first tube of the first device through the punctured
septum, positioning the distal end of the first tube at the entrance of the left atrial appendage
cavity so that the balloon is at least partially positioned within the entrance of the left atrial
appendage cavity, introducing the second device into the patient, advancing the second device
within the patient to a location a or near a targeted tissue on an interior wall of the heart,
puncturing the targeted tissue wusing the second device, advancing the distal end of the second
tube of the second device through the punctured targeted tissue into a pericardial space to a
location at or near the left atrial appendage, inflating the balloon to substantially prevent blood
from flowing iin or out of the 1eft atrial appendage cavily, applying suction from the proximal
end of the first tube to displace blood residing within the left atrial appendage cavity, positioning

3
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the loop of the second device around the left atrial appendage, tightening the loop around the left
atrial appendage, deflating the balloon to allow for ultimate removal of the first device from the
entrance of the atrial appendage cavity, and separating the loop from the shaft so that the loop
remains positioned and tightened around the atrial appendage.

In another embodiment, the method further comprises the step of removing the first
device from the heart. In yet another embodiment, the method further comprises the step of
removing the second tube from the pericardia space surrounding the heart. in an additional
embodiment, the step of introducing at least a portion of a first device into an atrial appendage
cavity is performed after the patient has been administered local anesthesia in yet an additional
embodiment, the step of introducing at least a portion of a first device into an atrial appendage
cavity is performed after the patient has been administered a sedative alowing the patient to
remain conscious as the method for occluding the atrial appendage is performed.

In a least one method for occluding an atrial appendage of a heart of a patient, the step
of introducing at least a portion of a first device into an atrial appendage cavity and the step of
introducing at least @ portion -of the second device iinto a pericardial space surrounding the heart
are performed using transesophageal echocardiography and fluoroscopy. In another
embodiment, the step of introducing at least a portion of a first device into an atrial appendage
cavity is performed by inserting a least a portion of the first device into the patient using
femoral venous puncture and advancing at least a portion of the first device to the heart. In yet
another embodiment, the step of introducing ‘@ least a portion of a first device iinto an atrial
appendage 'cavity lis performed by inserting at least a portion of the first device into the patient
using jugular venous puncture -and -advancing the first device to the heart. In an :additional
embodiment, the slep of introducing at 1east a portion of a first device into an atria :appendage
cavity involves a transseptal puncture from a right atrium to aleft atrium of the heart. In yet an
iadditional 'embodiment, the patient lis-administered heparin jprior tothe transseptal puncture.

i at |east 'one method for occluding :anatrial appendage of :atheart of a patient, the step
of fintroducing -at least ‘@ portion of -a first device into an ‘atrial -appendage cavity iis performed
using a.guide wire. In another embodiment, the 'step of deflating the balloon allows the loop to
further tighten :around the atrial appendage. In yet another embodiment, the step of separating
the loop from the 'shaft fis performed using :an €electromagnetic current. 1n ian additional
:embodiment, the 'step of 'separating the oop from the ishaft iis jperformed lby twisting the shaft iin
adirection to alow the loop to separate from the shaft. iIn yet an :additiona -embodiment, the
method further comprises the step ‘of iproviding the patient ‘with ian anti-platelet iadhesive

‘treatment.
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In a least one method for occluding an atrial appendage of a heart of a patient, the
balloon sized and shaped for insertion into the atrial appendage cavity. In another embodiment,
the atrial appendage is a left atriadl appendage. in yet another embodiment, the second device
further comprises a shaft having a distal end, wherein the loop is coupled to the shaft at or near
the distal end of the shaft. In an additional embodiment at |east one aperture is defined within
the first tube at or near the balloon, and wherein the step of inflating the balloon is performed

using an inflation source operably coupled to the first tube.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows aside view of at least one embodiment of an occlusion assembly;

FIG. 1B shows a cross-sectional view of at least one embodiment of an occlusion
assembly taken along line A-A of FIG. |A;

FIGS. 2A-2E shows a side view of the occlusion assembly of FIGS. 1A and 1B as
applied to treat a left atrial appendage;

FIG. 3A shows aside view of at |east one embodiment of an occlusion assembly;

FIGS. 3B-D shows side views of the needle wires of the occlusion assembly of FIG. 3A
applied to treat aleft atrial appendage;

FIG. 3E shows a side view of at least one embodiment of an occlusion assembly as
applied to treat a left atrial appendage;

FIG. 3F shows a side view of a left atrial appendage that has been occluded using the
occlusion assembly of FIGS. 3A-E;

FIGS. 4A-4B show two side views of at least one embodiment of an occlusion assembly
as applied to treat aleft atrial appendage;

FIG. 5 shows side views of the occlusion assembly of FIGS. 4A-4B in operation;

FIGS. 6A-6C show various embodiments of a pigtail catheter that may be used to treat a
left atrial appendage;

FIGS. 7-9B shows a side view of the pigtail catheter of PIGS. 6A-6C as applied to treat a
left atrial appendage.

FIG. 10 shows a diagram of the components of an exemplary system for occluding an
atrial appendage of the present disclosure;

FIG. 1i shows an exemplary embodiment of afirst device of an exemplary system for
occluding an atrial appendage of the present disclosure;

FIG. 12 shows a view of a heart with an exemplary system for occluding an atrial

appendage of the present disclosure positioned therein;
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FIG. 13A showsa view of a portion of a heart with a balloon of a first device positioned
within an atrial appendage cavity;

FIG. 13B shows a view of a portion of a heart with an inflated balloon of a first device
positioned within an atrial appendage cavity and a loop of a second device positioned around an
atrial appendage;

FIG. 13C shows a view of a portion of a heart with a loop of a second device secured
around an atrial appendage;

FIG. 14 shows another view of a heart with an exemplary system for occluding an atrial
appendage of the present disclosure positioned therein;

FIG. 15A shows a view of a portion of a heart: with a balloon of a first device positioned
a the opening of an atrial appendage cavity;

FIG. 15B shows a view of a portion of a heart with an inflated balloon of a first device
positioned at the opening of an atrial appendage cavity and a loop of a second device positioned
around an atrial appendage;

FIG. 15C shows a view of a portion of a heart with a loop of a second device secured
around an atrial appendage;

FIGS. 16A and 16B show exemplary embodiments of systems for occluding an atrial
appendage of the present disclosure; and

FIG. 16C shows an exemplary embodiment of a second device of an exemplary system

for occluding an atrial appendage of the present disclosure.

DETAILED DESCRIPTION

Reference will now be made to the embodiments illustrated in the drawings and specific
language will be used to describe the same, f will nevertheless be understood that no limitation
of scope is intended by the description of these embodiments.

FIG. 1A showsa side view of one embodiment of an occlusion assembly 10for closing a
left atrial appendage. Specifically, the assembly 10 is configured for placement within the left
atrial appendage ("LAA") and is delivered non-surgical ly through the use of catheterization and
percutaneous transluminal access.

The occlusion assembly 10 comprises a shaft 12, a balloon 14, a catheter 16, and a
guidewire 18. The shaft 12 comprises an elongated catheter shaft having a proximal end 20, a
distal end 22, and an interior 24. Both the proximal end 20 and the distal end 22 of the shaft 12

are open and in communication with the interior 24. The interior 24 of the shaft 12 extends
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throughout the length of the shaft 12 and provides a channel through which the distal end 22 of
the shaft 12 may be accessed when positioned within a body.

The balloon 14 is coupled with the distal end 22 of the shaft 12 and can comprise any
balloon catheter tip known in the art. The balloon {4 may comprise a tube or other inflation
means (not shown) coupled therewith to facilitate the inflation and deflation of the balloon 14
when positioned within the body. The balloon 14 can be configured in a range of sizes to
accommodate the anatomy of the left atrial appendage. In one embodiment, the balloon 14
comprises a flattened-disk configuration, however it will be understood that the balloon 14 can
comprise various shapes and forms that will assist in the temporary closing and sealing of the
LAA cavity, including, without limitation, a hemisphere shape and a wine-bottle cork shape.

The occlusion assembly 10 further comprises a guidewire 18. The guidewire 18 is
configured to be inserted through the interior 24 of the shaft 12 and may be any standard
guidewire known in the art. In one embodiment, the guidewire 18 functions to facilitate
navigation of the shaft 12 and catheter 16 intothe LAA. Use of the guidewire 18 enables more
effective navigation of the occlusion assembly 10 and prevents damage to the atrial or
appendage walls.

In one approach, the procedure can be performed under local anesthesia and conscious
sedation. The shaft 12 and the balloon 14 coupled therewith are inserted through the femoral
vein and advanced to the right atrium of the heart. Thereafter, atrans-septal puncture is made at
the level of the fossa ovalis area to access the left atrium. After the shaft 12 and the balloon 14
are positioned within the left atrium, the guidewire 18 is inserted into the LAA, visualized by
fluoroscopy or transesophageal echocardiography, and the shaft 12 is threaded over the
guidewire 18 such that the balloon 14 is positioned adjacent to the ostium of the LAA. When
the balloon 14 is properly positioned, as shown in FIG. 1A, the balloon 14 is inflated to occlude
the LAA orifice.

After the shaft 12 and the balloon 14 are properly positioned with respect to the LAA,
the catheter 16 may be introduced. The catheter 16 of the occlusion assembly 10 comprises an
elongated, flexible tube having an exterior wall, a proxima end 30, a distal end 32, a hollow
interior 34, and at least one opening 36 disposed through the exterior wall. The proximal end 30
of the catheter 16 is in communication with the interior 34, and the interior 34 extends
throughout the length of the catheter 16. Accordingly, the interior 34 of the catheter 16 provides
achannel through which the distal end 32 may be accessed.

The catheter 16 is configured to be slidably positioned within the interior 24 of the shaft
12. For example, the distal end 32 of the catheter 16 can be inserted into the proxima end 20 of

9
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the shaft 12, advanced through the interior 24 of the shaft 12, and extended into the LAA cavity.
In one embodiment, the catheter 16 comprises a length that is greater than the length of the shaft
12 such that the distal end 32 of the catheter 16 can conveniently be extended through the distal
end 22 of the shaft and into the LAA cavity. Further, in a least one embodiment, the catheter 16
comprises a three-lumen pigtail catheter, such that the distal end 32 is tightly curled. This
tightly curled configuration functions to prevent trauma in the event the proximal end 32 comes
into contact with a vessel or organ wall as the catheter 16 is advanced through the body of a
patient.

The distal end 32 of the catheter 16 comprises at least one opening 36 disposed therein.
Each of openings 36 located on the distal end 32 is in communication with the interior 34 of the
catheter 16 and comprises a configuration such that a force or substance can be transmitted
therethrough. For example, in one embodiment, the at least one opening 36 comprises a suction
port configured to aspirate an area adjacent to the catheter 16 when the at least one opening 36 is
coupled with a vacuum source. In an aternative embodiment, the a least one opening 36
comprises a single opening at the distal end 32 of the catheter 16, configured such that the
guidewire 18 or other device can be positioned therethrough. In yet another embodiment, the at
least one opening 36 is configured to deliver a substance to the surrounding tissue, such as an
adhesive or medicament. The number of openings 36 located on the distal end 32 of the catheter
16 may depend on the desired functionality of the occlusion assembly 10, and it will be
understood that any number of openings 36 may be employed.

As previously described, the interior 34 of the catheter 16 extends from the proximal end
30 of the catheter 16 to the distal end 32 of the catheter 16. Further, the interior 34 is in
communication with the at least one opening 36. Accordingly, the interior 34 of the catheter 16
can function as a conduit through which a force, device, and/or substance may be delivered to
the a least one opening 36. For example, when a vacuum source, such as a syringe or other
vacuum source, is coupled with the proxima end 30 of the catheter 16. the suctional force
produced thereby can be communicated throughout the interior 34 of the catheter 16 and through
the at least one opening 36 in communication therewith. In one embodiment = a syringe or other
vacuum source (not shown) may be coupled with the proximal end 30 of the catheter 16 in order
to provide appropriate suction throughout the interior 34 of the catheter 16. It will be
understood that any type of vacuum source may be used to supply suction throughout the
interior 34, such as a controlled vacuum system providing specific suction pressures. In another
embodiment, an adhesive delivery device (not shown) is coupled with the proximal end 30 of
the catheter 16. The adhesive delivery device may comprise any means for advancing an

10
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adhesive through the interior 34 of the catheter and through the at least one opening 36. For
example, in one embodiment, the adhesive delivery device may be a clinician's hand when he or
she applies force to a container of adhesive such that the adhesive is advanced through the
interior 34 of the catheter 16. In an dternative embodiment, the adhesive delivery device may
comprise a specifically designed mechanism for advancing the adhesive.

Referring now to FIG. IB, in one embodiment, the interior 34 of the catheter 16
comprises multiple lumens. In the embodiment shown in FIG. IB, the occlusion assembly 10
comprises atriple-lumen pigtail catheter, comprising a first lumen 42, a second lumen 44, and a
third lumen 46. In this embodiment, the first lumen 42 is disposed around the circumference of
the catheter 16 and the second and third lumens 44, 46 are disposed centrally within the interior
34. The second and third lumens 44, 46 are wholly surrounded by the first lumen 42. While this
specific configuration is shown with respect to FIG. IB, it will be appreciated that the interior 34
may comprise any number of lumens and the lumens can be arranged in any configuration.

The multiple lumens enable the catheter 16 to perform multiple functions without
withdrawing the catheter 16 from the body or employing more than one device. For example, a
plurality of openings 36 configured to aspirate a tissue may be in communication with the first
lumen 42, a single opening 36 configured to receive the guidewire 18 therethrough may be in
communication with the second lumen 44, and a plurality of openings 36 configured to deliver a
substance to a tissue may be in communication with the third lumen 46. In this manner, the
catheter 16 is capable of various functionalities including, without limitation, delivering suction
to the cavity of the LAA, advancing the guidewire 18 to ensure accurate navigation throughout
the body, and applying an adhesive to the LAA. It will be recognized that the catheter 16 may
further comprise any combination of the aforementioned embodiments on a single device. In
addition, the number of openings 36 located on the distal end 32 of the catheter 16 depend on the
desired functionality of the occlusion assembly 10, and it will be understood that any number of
openings 36 may be employed.

The operation of the occlusion assembly 10 will now be described with respect to the at
least one embodiment of the catheter 16 shown in FIG. 2A. While this embodiment is described
herein, it is understood that any of the embodiments of the catheters 16 described herein may be
used to occlude a LAA.

In operation, the guidewire 18 is threaded through the previously deployed shaft 12 and
inserted into the cavity of the LAA, visudized by fluoroscopy or transesophageal
echocardiography. After the guidewire 18 has accessed the cavity of the LAA, the distal end 32
of the catheter 16 is advanced through the distal end 22 of the shaft 12 and into the cavity of the

1



10

5

20

30

WO 2009/094237 PCT/US2009/030222

LAA as shown in FIG. 2A. While maintaining the inflation of the balloon 14 occluding the
LAA ostium, suction is initiated through the catheter 16. Specifically, a vacuum source is
coupled with the first lumen 4% such that a vacuum is created therein. In this manner, the
pluraity of openings 36 function to aspirate the cavity of the LAA. This suctional force is
maintained until a small amount of blood is removed from the LAA cavity and the LAA wall
collapses as shown in FIG. 2B. After the LAA wall is completely collapsed, the suction is
ceased. As the balloon 14 is occluding the LAA ostium and the LAA cavity is sealed, the
collapse is maintained even in the absence of aspiration.

At this point, the catheter 16 is used to inject an adhesive 47 into the collapsed LAA
cavity. In one embodiment the adhesive 47 comprises a biologic glue, however, the adhesive 47
can comprise any adhesive known in the medical arts. Accordingly, the occlusion assembly 10
may further comprise a delivery apparatus (not shown) for providing the adhesive 47 to the
catheter 16. In one embodiment, the delivery apparatus is coupled with the third lumen 46 such
that the adhesive 47 is advanced therethrough and applied to the cavity of the LAA through the
a least one of opening 36 in communication therewith.

As shown in FIG. 2C, the application of the adhesive 47 within the collapsed LAA
functions to sea the LAA. Further, as the catheter 16 delivers the adhesive 47 into the LAA
cavity, the catheter 16 is slowly withdrawn through the interior 24 of the shaft 12 (FIG. 2D).
After the adhesive 47 has completed sealing, the balloon 14 is deflated. Thereafter, the left
atrium of the heart can be injected with dye in order to show angiographicaly the LAA
occlusion. Once the success of the procedure has been confirmed, the shaft 12 and the balloon
14 are withdrawn from the body, across the interatrial septum and back through Ihe femoral
vein, thereby leaving the cavity of LAA sedled as shownin FIG. 2E.

Now referring to FIG. 3C, an additional embodiment of an occlusion assembly 100 is
shown. The occlusion assembly 100 comprises the shaft 12 and the balloon 14, and a catheter
needle 118. The shaft 12 and the balloon 14 are configured identically to the shaft 12 and the
balloon 14 of the occlusion assembly 10. Accordingly, configuration of the shaft 12 and |he
balloon 14 will not be described in detail with respect to the occlusion assembly 100, and like
reference numerals between FIGS. |A-2E and FIGS. 3A-3D will refer to like components.

As shown in FIG. 3B, the catheter needle 118 of the occlusion assembly 100 comprises a
catheler i 16 comprising a proximal end 130, adistal end 132, a hollow interior 134, and one or
more needle wires 121. The catheter 116 may be composed of any material known in the
medical arts suitable for application within the heart. The hollow interior 134 of the catheter
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116 extends the length of the catheter 116, and in one embodiment, the interior 134 of the
catheter 116 comprises a least two independent lumens.

The needle wires 121 are coupled with the distal end 132 of the catheter 116 and extend
therefrom. The needle wires 121 are hollow so that a magnetic glue-like substance or other
suitable substance (not shown) can pass therethrough. In one embodiment, each of the needle
wires 121 comprise a lumen extending the length of the needle wire 121 and a distal needle
aperture 123 in communication with the lumen. The needle wires 121 may be composed of any
suitable material commonly used in the medical arts that serves the functions noted herein
including, without limitation, a metallic compound. In one embodiment, the needle wires 121
are comprised of avery fine, hollow wire.

The catheter needle 118 can be dlidably positioned within the interior 24 of the shaft 12.
When the needle wires 121 of the catheter needle 118 are encased within the interior 24 of the
shaft 12, the needle wires 121 are necessarily in a closed, joined form. In this manner, a
clinician can effectively manipulate the catheter needle 118 containing the needle wires 121 in
and around a patient's body without the needle wires 121 protruding and contacting surrounding
tissue. However, once the catheter needle 118 is properly positioned (e.g., within the atrial
appendage), a clinician may advance the catheter needle 118 through the distal end 22 of the
shaft 12, thereby exposing the needle wires 121 and allowing them to expand as shown in FIG.
3B.

The lumen of each of the needle wires 121 isin communication with the hollow interior
134 of the catheter 116. In the embodiment where the catheter 116 comprises at least two
independent lumens, the lumens of each of the needle wires 121 may be in communication with
one of the lumens of the catheter 116, some of the lumens of the catheter 116, or all of the
lumens of the catheter 116. In one embodiment, the lumen of each needle wire 121 is in
communication with each of the lumens of the catheter 116. In this manner, afirst lumen of the
catheter 116 may provide a suctiona force through the lumen of the needle wire 121, and a
second lumen of the catheter 116 may provide delivery of an adhesive or medicament through
the lumen of the needle wire 121. Alternatively, and in the same manner, a first lumen of the
catheter 116 may provide a first adhesive to the needle wire 121 and a second lumen of the
catheter 116 may provide a second adhesive to the needle wire 121.

Aspreviously described, the needle wires 121 comprise a distal aperture 123. The dista
aperture 123 is in communication with the lumen of the needle wire 118, and as such, in
communication with the interior 134 of the catheter 116. In this manner a magnetic glue-like

substance can be advanced through the interior of the catheter 116, into the lumen of the needle
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wire 118, and delivered to atargeted tissue through the needle aperture 123. Alternatively, a
suclional force can be transmitted through the needle aperture 123. In one embodiment, the
needle wires 121 are connected to an injection apparatus (not shown) for glue delivery via the
hollow interiors of the needle wires 121, and a vacuum source (not shown) to supply the
requisite suction necessary to aspirate the LAA cavity.

The needle wires 121 may further have an expanded memory. For example, the needle
wires 121 may be initialy closed and then expanded once exposed to a particular temperature or
other stimuli. In other words, the needle wires 121 may comprise an origina configuration,
which may include, without limitation, a bend and/or acurve in the needle wires 121. When the
needle wires 121 exhibiting their original configuration are positioned within the shaft 12, the
original configuration may be atered (e.g., the needle wires 121 may be straightened while
positioned within the interior of the shaft 12). When the needle wires 121 are thereafter
protracted from the distal end 22 of the shaft 12, the original configuration of the needle wires
121 may then present itself.

The occlusion assembly 100 may be used in conjunction with an injection apparatus and
a magnetic glue-like substance capable of injection by the injection apparatus. The injection
apparatus may comprise any device capable of advancing a magnetic glue-like substance into
the needle wires 121. The magnetic glue-like substance may exert a sufficient magnetic force so
that when the magnetic glue-like substance is positioned on the exterior wall of an atrid
appendage, the magnetic glue-like substance functions to effectively collapse the structure of the
atrial appendage. The magnetic glue-like substance can be composed of any commonly used
adhesive substance known in the medical arts.

In operation, the occlusion assembly 100, the shaft 12 and balloon 14 are delivered and
deployed as previously described. Specifically, the balloon 14 is inflated and positioned to
collect occluding the ostium of the LAA. Thereafter, the catheter needle 118 is delivered
through the interior 24 of the shaft 12 (see FIG. 3A) and suction of the LAA cavity is initiated.
In one embodiment, the suction can be provided through the needle apertures 123 of the needle
wires 121. In an adternative embodiment, a vacuum source can be applied directly to the
proximal end 20 of the shaft 12. The suctional force of the vacuum is maintained and/or
increased until an amount of blood is removed from the LAA cavity and the LAA wall
collapses. Even after the wall collapses, a degree of suction is maintained through the catheter
116 or the shaft 12 in order to ensure the balloon 14 maintains optimal position.

Under fluoroscopic and transesophageal echocardiography control, the catheter needle
118 is advanced through the distal end 22 of the shaft 12 and the walls of the LAA are punctured
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with the needle wires 121 (see FIG. 3D). The needle wires 121 are capable of completely
puncturing the LAA wall, such that the needle apertures 123 of the needle wires 121 are
positioned within the pericardia sac. Due to the relatively thin nature of the needle wires 121,
the puncture of the LAA wall has minimal effect on the pressure within the LAA cavity.
However, in one embodiment, the suctional pressure may be dlightly increased during this step
to facilitate a constant pressure within the LAA cavity.

While the needle apertures 123 are positioned within the pericardial sac, an amount of
magnetite microbeads 57 are delivered through the needle apertures 123 of the needle wires 121
onto the epicardia surface. In one embodiment, this delivery is achieved through the use of the
injection apparatus previously described. The magnetite microbeads 57 may be delivered as an
adhesive solution, a powder, or as carbon dioxide spray. As shown in FIG. 3D, after the first
application is complete, the needle wires 121 are used to puncture the LAA and deliver the
microbeads 57 to the epicardial surface in multiple locations. Once a sufficient amount of
magnetite microbeads 57 have been applied to the external surface of the atrial appendage, the
needle catheter 118 may be withdrawn through the shaft 12 and removed from the body.
Alternatively, prior to being withdrawn, the needle catheter 118 may deposit an amount of
magnetite microbeads 57 within the interior of the LAA cavity such that the magnetite
microbeads 57 are distributed between the LAA wall trabecules (pectinate muscles). The
catheter 16 (as shown in FIGS. |A-IE) is thereafter introduced into the LAA cavity and an
adhesive biological glue is injected therein io achieve an adequate seal of the LAA ostium (see
FIG. 3E).

The inflation of the balloon 14 is maintained during the requisite sealing time and the
catheter 16 is withdrawn from the body through the shaft 12. The magnetic attraction between
the magnetite microbeads 57 on the epicardial surface of the LAA and the magnetite microbeads
57 disposed within the interior of the LAA functions to create a constricted and tightened LAA,
thereby promoting the occlusion of the LAA (see FIG. 3F).

Now referring to FIGS. 4A and 4B, another embodiment of an occlusion assembly 200 is
shown. The occlusion assembly 200 comprises the shaft 12 and the balloon 14, and a catheter
216. The shaft 12 and the balloon 14 are configured identically to the shaft 12 and the balloon
14 of the occlusion assembly 10. Accordingly, configuration of the shaft 12 and the balloon 14
will not be described in detail with respect to the occlusion assembly 200, and like reference
numerals between FIGS. 1A-2E and FIGS. 4A-4B will refer to like components.

In one embodiment, a catheter 216 is used in conjunction with the shaft 12 and the

balloon 14 to collapse an atrial appendage. The catheter 216 comprises a proximal end 220, a
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distal end 222, and a clip assembly 250 extending from the distal end 222 of the catheter 216.
The clip assembly 250 comprises a magnetic bar 254 and a plurality of ferromagnetic clips 255
positioned in an umbrella-like configuration. The magnetic bar 254 is removably coupled with
the distal end 222 of the catheter 216 such that once the clip assembly 250 is anchored to a
tissue, the catheter 216 can be removed therefrom and withdrawn from the body. Further, in at
least one embodiment, the magnetic bar 254 initially comprises a sheath disposed thereon to
prevent any magnetic attraction between the ferromagnetic clips 255 and the magnetic bar 254
prior to deployment of the device.

Each of the ferromagnetic clips 255 comprising the clip assembly 250 comprises a first
end 230 and a second end 232. In addition, each of the ferromagnetic clips 255 exhibits a
magnetic polarity. The second ends 232 of the ferromagnetic clips 255 are hingedly coupled
with the magnetic bar 254, such that a hinged apex 257 is formed. From this hinged apex 257,
the clip assembly 250 is capable of moving between a compressed position (closed umbrella)
and an expanded position (open umbrella).

The ferromagnetic clips 255 are specifically arranged around the magnetic bar 254 such
that a magnetic force is generated between the components of the clip assembly 250. However,
for as long asthe sheath is disposed on the magnetic bar 254, the various components of the clip
assembly 250 may be easily maneuvered.

When the clip assembly 250 is positioned in a compressed position, each of the
ferromagnetic clips 255 lay substantially paralel with the catheter 116 (see FIG. 4A). In
addition, the apex 257 of the clip assembly 250 comprises a needle-like surfacethat is capable of
puncturing a targeted tissue. When the ferromagnetic clips 255 are positioned in the expanded
position, the first ends 230 of the clips 255 extend radially from the magnetic bar 257 such that
the ferromagnetic clips 255 are positioned in the expanded position (see FIG. 4B).

The umbrella-like configuration of the clip assembly 250 enables the clip assembly 250
to puncture a targeted tissue and subsequently anchor thereto. For example, when the
ferromagnetic clips 255 are positioned in the compressed position, the apex 257 of the clip
assembly 250 can be used to puncture the tissue of the LAA. Thereafter, the ferromagnetic clips
255 in the compressed position are advanced through the puncture hole and into the pericardial
space. Once the first ends 230 of the ferromagnetic clips 255 clear the puncture hole in the
tissue, the catheter 216 is withdrawn through a pull back technique. Asthe first ends 230 of the
ferromagnetic clips 255 are not as tightly configured as are the second ends 232 which form a

needle-like tip, the first ends 230 cannot retract through the puncture hole in the tissue.
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Accordingly, the first ends 230 of the ferromagnetic clips 255 expand radialy away from the
catheter 216 and iinto the expanded position.

"The magnetic bar 254 remains positioned within the interior of the LAA. At this point,
the sheath disposed on lhe magnetic bar 254 to prevent magnetic interaction between the
magnetic bar 257 and the ferromagnetic clips 255 is removed. Once the sheath is removed, the
magnetic attraction between the components of the clip assembly 250 causes the ferromagnetic
clips 255 to move into the compressed position, thereby applying pressure to the exterior of the
LAA asshown in FIGS. 5A-5C. In this manner, a sandwich effect iis created around the exterior
of the LAA and the LAA cavity is caused to collapse. Once the desired collapse has been
achieved, the catheter 216 may be uncoupled from the magnetic bar 257 (through unscrewing or
some other means) and withdrawn from the body.

Now referring to FIGS. 6A-9B, at least one embodiment of an occlusion assembly 300 is
shown. As shown in FIGS. 7 and 8, the occlusion assembly 300 comprises the shaft 12, the
balloon 14, a catheter 316, a needle wire 318, and a memory wire 320. The shaft 12 and the
balloon 14 are configured identically to the shaft 12 and the balloon 14 of the occlusion
assembly 10. Accordingly, configuration of the shaft 12 and the balloon 14 will not be
described in detail with respect to the occlusion assembly 300, and like reference numerals
between FIGS. 1A-2E and FIGS. 6A-9B will refer to like components.

Asshown in FIGS. 7 and 8, occlusion assembly 300 comprises a catheter 316, a needle
wire 318, and a memory wire 320. The catheter 316 comprises a preformed pigtail catheter
having a plurality of lumens. FIGS. 6A-6C illustrate various configurations of the catheter 316,
athough the catheter 316 may comprise any other configuration capable of advancing the
memory wire 320 through the base of the LAA. In one embodiment, the catheter 316 comprises
three lumens: afirst lumen coupled with avacuum device, a second lumen for receiving a guide
wire, and a third lumen for receiving the memory wire 320 and the needle wire 318. The
memory wire 320 may be made of a shape memory aloy, such as nitinol. Thus, the wire 320 is
relatively straight when deployed through the catheter 316. However, after introduction into the
body and placement around the atrial appendage, by manipulating the wire to wrap around the
appendage, the wire forms the shape of a loop. In one embodiment, the memory wire 320 is
relatively short and is employed with a separate wire guide to facilitate accurate placement.

The catheter 316 is delivered into the LAA and suction is applied thereto as previously
described herein. "The needle wire 318 is advanced through the shaft 12, and is used to puncture
the base of the LAA, as shown in FIG. 7. After the LAA wall is punctured, the atraumatic guide
wire 18 is introduced into the puncture hole and advanced through the LAA wall and into the
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pericardial space. Once the puncture hole is maintained by the guide wire 18, the needle wire
318 iswithdrawn back into the LAA and thereafter removed from the body.

The catheter 316 is then advanced, following the guide wire 18, through the puncture in
the LAA wall. Further, the pigtail configuration of the catheter 316 is utilized to wrap around
the base of the LAA, as shown in FIG. 8. At this point, the guide wire 18 is withdrawn and
removed, and the wire guide is advanced in its place. The wire guide functions to push and
deliver the short memory wire 320 to the base of the LAA. Accordingly, the wire guide effects
the placement of the memory wire 320 through pushing and pulling the memory wire 320
around the base of the LAA as shown in FIG. 9A. In this manner, the two ends of the memory
wire 320 are crossed around the base of the LAA. Concurrent with the manipulation of the
memory wire 320, the catheter 316 is lowly withdrawn from the LAA cavity through the shaft
12. Due to the shape memory aloy properties of the memory wire 320 and its placement around
the base of the LAA, the memory wire 320 effectively occludes the LAA without the use of
adhesives or sutures.

In at least an additional embodiment of a system for occluding the LAA of the disclosure
of the present application, the system involves the use of two devices to perform an exemplary
LAA occlusion procedure. Asshown in FIGS. 10 and 12, an exemplary system 1600 comprises
a first device 1200 and a second device 1202. In a least one embodiment, first device 1200
comprises atube 1204 and a balloon 1208 coupled to tube 1204, wherein the balloon 1208 is
sized and shaped for insertion into the LAA cavity 1206. In at least one exemplary embodiment,
tube 1204 of first device 1200 may comprise a transseplal balloon catheter. Balloon 1208, lo
perform the LAA occlusion procedure as disclosed in further detail herein, would be capable of
inflation and deflation. Second device 1202, in an exemplary embodiment, comprises a tube
1210 sized and shaped for insertion into a patient, with the tube 1210 comprising a lumen
extending at least partialy from the distal end to the proximal end of tube 1210. Second device
1202, in an exemplary embodiment, further comprises a loop 1212 sized and shaped to fit at
least partially within the lumen of tube 1210, wherein loop 1212 is capable of protraction from
the distal end of tube 1210. Loop 1212 may optionally be coupled to a shaft 1214 at or near the
distal end of shaft 1214. whereby movement of shaft 1214, when positioned with tube 1210,
would alow loop 1212 to protract and/or retract from the distal end (opening) of tube 1210.
Tube 1210 may comprise and/or function as an engagement catheter, and the loop 1212/shaft
1214 portion of second device 1202 may comprise and/or function as a delivery catheter. First
device 1200 and/or second device 1202 may be introduced into heart 1216 as described in detail

herein.
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An exemplary embodiment of a portion of a system for occluding an atrial appendage of
the present disclosure is shown in FIG. 11. As shown in FIG. Jl, and in an exemplary
embodiment, first device 1200 may comprise a suction/inflation source 1100 operably coupled
to tube 1204, whereby operation of the suction/inflation source 1100 may facilitate the inflation
and/or deflation of balloon 1208 coupled thereto. Suction/inflation source 1100 may aso
operate to remove blood from an atrial appendage as referenced herein regarding the description
of FIG. 15C.

In at least an additiona embodiment of a method for occluding the LAA of the
disclosure of the present application, the method involves the use of first device 1200 and
second device 1202 to perform the occlusion procedure. As shown in FIG. I3A, & least one
step of amethod for occluding an LAA 1300 comprises the introduction of first device 1200 into
a heart and advancement of first device 1200 into the right atrium 1302 of the heart. Such an
introduction may be performed under focal anesthesia, and may also use conscious sedation
techniques as known in the art. First device 1200 may be introduced into the body using
femoral orjugular venous puncture and then progressing first device into the right atrium 1302
of the heart. The introduction of first device 1200 into the body may be performed using
transesophageal echocardiography and fluoroscopy so that the user of first device 1200 is able to
advance first device 1200 into the right atrium 1302 of the heart.

After first device 1200 is positioned within the right atrium 1302 of the heart, transseptal
puncture a the level of the fossa ovalis area may be performed to advance at least a portion of
first device 1200 through the atrial septum 1304 of the heart into the left atrium 1306 of the
heart as shown in FIG. 13A. The step of transseptal puncture may be performed using a
standard transseptal sheath kit as known in the art. The administration of heparin to the patient
prior to transseptal puncture may increase the activated clotting time above 250 seconds.

As shown in FIG. 13A, a portion of first device 1200 has advanced through a puncture
within atrial septum 1304, and balloon 1208 of first device 1200 has been positioned within the
LAA cavity 1206. The distal end of first device 1200 may be advanced into the LAA cavity
1206 by the use of a guide wire (not shown) using procedures known in the art, for example, to
advance catheters within a body with the use of a guide wire.

At least one additional step of a method to perform an LAA occlusion of the present
disclosure involves the inflation of balloon 1208 as shown in FIG. 13B. As shown in FIG. 13B,
balloon 1208 has been inflated to occupy most or al of the LAA cavity 1206 and to displace
blood present within the LAA cavity 1206 prior to inflation. Baloon 1208 may be inflated
using an inflation/suction source (shown in FIG. 11) operably coupled to tube 1204 of first
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device 1200, whereby introduction of a gas and/or a liquid from the inflation/suction source
1100 through the lumen of tube 1204 into balloon 1208 coupled to tube 1204 causes balloon
1208 to inflate/expand. To facilitate such inflation/expansion, at least one aperture (not shown)
would be defined within a portion of tube 1204 surrounded by balloon 1208 so that a gas and/or
a liquid present within the lumen of tube 1204 would be able to enter balloon 1208. Similarly,
the deflation of balloon 1208, as described in further detail below, may be facilitated using
suction generated by the inflation/suction source 1100to remove at least a portion of the gas
and/or liquid present within an inflated balloon 1208.

As shown in FIG. 13B, loop 1212 of second device 1202 is capable of encircling LAA
1300 while balloon 1208 of first device 1200 is inflated within the LAA cavity. Second device
1202 may be introduced inlo the patient using similar techniques as described herein for the
introduction of first device 1200. After at least a portion of second device 1202 has entered the
heart or approached the area of the heart, the distal end of second device 1202 could be
advanced into the pericardia sac using methods known in the art for the introduction of second
device 1202, or a portion of second device 1202, as described herein. For example, second
device 1202 may comprise an engagement catheter and a delivery catheter/mechanism, wherein
the engagement catheter engages a heart wall, alowing the delivery catheter/mechanism to
puncture the heart wal and enter into the pericardial space. In a least one exemplary
embodiment, at least a portion of second device 1202, comprising loop 1212 coupled to shaft
1214, may enter into the pericardia space 1308 as shown in FIG. 13B. Loop 1212 may then be
used to encircle LAA 1300 as shown in FIG. I13B by maneuvering shaft 1214 so that loop 1212
encircles and engages LAA 1300. in at least one embodiment, balloon 1208 is kept inflated
while loop 1212 is positioned around LAA 1300 as shown in FIG. 13B.

After loop 1212 has encircled and engaged LAA 1300, loop 1212 may be tightened
around LAA 1300 as shown in FIG. 13C b facilitate LAA 1300 occlusion. As shown in FIG.
13C, loop 1212 has been tightened around LAA 1300 during or after the deflation of balloon
1208 and removal of the portion of first device 1200 present within LAA cavity 1206 while
balloon 1208 was inflated. After loop 1212 has been tightened around LAA 1300, loop 1212 is
separated from shaft 1214, or from the portion of second device 1202 to which loop 1212 is
connected, so that second device 1202 may be removed from the body. Loop 1212 may be
separated from the remainder of second device 1202 by, for example, the use of an
electromagnetic current to separate loop 1212, a turning maneuver (clockwise or
counterclockwise) to separate loop 1212, or other means known in the art to separate a portion

of adevice from the remainder of the device.
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After the portion of first device 1200 previously present within LAA cavity 1206 has
been removed from LAA cavity 1206. first device t200 may be retracted through the puncture
within atrial septum 1304, and may be completely removed from the body from, for example,
the original femora or jugular venous puncture site. Second device 1202 may be removed from
the body. either before, during, or after the removal of first device 1200, with the portion of
second device 1202 present within the pericardial space 1308 of the heart being removed from
the pericardial space 1308 from the origina site of entry into the pericardial space 1308. An
anti-platelet adhesive treatment may be provided to the patient during or after the procedure to
facilitate heart healing from trauma incurred during the procedure to facilitate LAA occlusion.

It can be appreciated that one or more of the aforementioned steps may be performed in
an order not explicitly disclosed above. For example, the placement of loop 1212 around the
LAA 1300 may be performed prior to the inflation of balloon 1208.

In at least another embodiment of a system for occluding the LAA of the disclosure of
the present application, the system also involves the use of two devices to perform an exemplary
LAA occlusion procedure. As shown in FIG. 14, an exemplary system comprises a first device
1200 and a second device 1202. In at least one embodiment, first device 1200 comprises a tube
1204 and a balloon 1208 coupled to tube 1204, wherein the balloon 1208 is sized and shaped for
insertion into an entrance of the LAA cavity 1400 rather than entry of most or al of baloon
1208 into LAA cavity 1206. In at least one exemplary embodiment, tube 1204 of first device
1200 may comprise atransseptal balloon catheter. Balloon 1208, to perform the LAA occlusion
procedure as disclosed in further detail herein, would be capable of inflation and deflation.

Second device 1202, in an exemplary embodiment, comprises a tube 1210 sized and
shaped for insertion into a patient, with the tube 1210 comprising a lumen extending at least
partially from the distal end to the proximal end of tube 1210. Second device 1202, in an
exemplary embodiment  further comprises a loop 12 12 sized and shaped to fit at least partialy
within the lumen of tube 1210, wherein loop 1212 is capable of protraction from the distal end
of the tube 1210. Loop 1212 may be coupled to a shaft 1214 at or near the disa end of shaft
1214, whereby movement of shaft 1214, when positioned with tube 1210, would alow loop
1212 to protract and/or retract from the distal end (opening) of tube 1210. Tube 1210 may
comprise and/or function as an engagement catheter, and lhe 1oop 1212/shaft 1214 portion of
second device 1202 may comprise and/or function as a delivery catheter. First device 1200
and/or second device 1202 may beintroduced into heart 1216 as described in detail herein.

In at least an additional embodiment of a method for occluding the LAA of the

disclosure of the present application, the method involves the use of first device 1200 and
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second device 1202 to perform the occlusion procedure. As shown in FIG. 15A, at least one
step of amethod for occluding an LAA 1300 comprises the introduction of first device 1200 into
a heart and advancement of first device 1200 into the right atrium 1302 of the heart. Such an
introduction may be performed under local anesthesia, and may aso use conscious sedation
techniques as known in the art. First device 1200 may be introduced into the body using
femoral or jugular venous puncture and then progressing first device 1200 into the right atrium
1302 of the heart. The introduction of first device 1200 into the body may be performed using
transesophageal echocardiography and fluoroscopy so that the user of first device 1200 is able to
advance first device 1200 into the right atrium 1302 of the heart.

After first device 1200 is positioned within the right atrium 1302 of the heart, transseptal
puncture at the level of the fossa oval is area may be performed to advance at least a portion of
first device 1200 through the atrial septum 1304 of the heart into the left atrium 1306 of the
heart as shown in FIG. 15A. The step of transseptal puncture may be performed using a
standard transseptal sheath kit as known in the art. The administration of heparin to the patient
prior to transseptal puncture may increase the activated clotting time above 250 seconds.

As shown in FIG. 15A, a portion of first device 1200 has advanced through a puncture
within atrial septum 1304, and balloon 1208 of first device 1200 has been positioned at the
entrance of the LAA cavity 1400. The distal end of first device 1200 may be advanced to the
entrance of the LAA cavity 1400 by the use of a guide wire (not shown) using procedures
known in the art, for example, to advance catheters within a body with the use of a guide wire.

At least one additional step of a method to perform a LAA occlusion of the present
disclosure involves the inflation of balloon 1208 as shown in FIG. 15B. Asshown in FIG. 15B,
balloon 1208 has been inflated to occlude the entrance of the LAA cavity 1400, whereby suction
from an inflation/suction source 1100 (shown in FTG. 11) operably coupled lo tube 1204 of first
device 1200 alows blood present within the LAA cavity prior to occlusion of the entrance of the
LAA cavity 1400 to be removed, facilitating the effective collapse of LAA cavity 1206. Balloon
1208 may be inflated using an inflation/suction source 1100 (shown in FIG. 11) operably
coupled to tube 1204 of first device 1200. whereby introduction of a gas and/or a liquid from the
inflation/suction source 1100 through the lumen of tube 1204 into balloon 1208 coupled to tube
1204 causes balloon 1208 to inflate/fexpand. To facilitate such inflation/expansion, ai least one
aperture (not shown) would be defined within a portion of tube 1204 surrounded by balloon
1208 so that a gas and/or a liquid present within the lumen of tube 1204 would be able to enter

balloon 1208. Similarly, the deflation of balloon 1208, as described in further detail below, may
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be facilitated using suction generated by the inflation/suction source 1100 to remove at least a
portion of the gas and/or liquid present within an inflated balloon 1208.

Asshown in MG. 15B, loop 1212 of second device 1202 is capable of encircling LAA
1300 while balloon 1208 of first device 1200 is inflated to occlude the entrance of the LAA
cavity 1400. Second device 1202 may be introduced into the patient using .similar techniques as
described herein for the introduction of first device 1200. After at least a portion of second
device 1202 has entered the heart or approached the area of the heart, the distal end of second
device 1202 could be advanced into the pericardial space using methods known in the art for the
introduction of second device 1202, or a portion of second device 1202, as described herein. For
example, second device 1202 may comprise an engagement catheter and a delivery
catheter/mechanism, wherein the engagement catheter engages a heart wall, alowing the
delivery catheter/mechanism to puncture the heart wall and enter into the pericardial space. In a
least one exemplary embodiment, at least a portion of second device 1202, comprising loop
1212 coupled to shaft 1214, may enter into the pericardial space 1308 as shown in FIG. 15B.
Loop 1212 may then be used to encircle LAA 1300 as shown in FFG. 15B by maneuvering shaft
1214 so that loop 1212 encircles and engages LAA 1300. in at least one embodiment, balloon
1208 is kept inflated while loop 1212 is positioned around LAA 1300 as shown in FIG. 15B.

After loop 1212 has encircled and engaged LAA 1300, loop 1212 may be tightened
around LAA 1300 as shown in FIG. 15C to facilitate LAA 1300 occlusion. As shown in FIG.
15C, loop 1212 has been tightened around LAA 1300 during or after the deflation of balloon
1208 and removal of the portion of first device 1200 present within LAA cavity 1206 while
balloon 1208 was inflated. After loop 1212 has been tightened around LAA 1300, loop 1212 is
separated from shaft 1214, or from the portion of second device 1202 to which loop 1212 is
connected, so that second device 1202 may be removed from the body. Loop 1212 may be
separated from the remainder of second device 1202 by, for example, the use of an
electromagnetic  current to separate loop 1212, a turning maneuver (clockwise or
counterclockwise) to separate loop 1212, or other means known in the art to separate a portion
of adevice from the remainder of the device.

After the portion of first device 1200 previously occluding the entrance of the LAA
cavity 1400 has been removed, first device 1200 may be retracted through the puncture within
atrial septum 1304. and may be completely removed from the body from, tor example, the
original femoral or jugular venous puncture site. Second device 1202 may be removed from the
body, either before, during, or after the removal of first device 1200, with the portion of second

device 1202 present within the pericardial space 1308 of the heart being removed from the
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pericardial space 1308 from the original site of entry into the pericardial space 1308. An anti-
platelet adhesive treatment may be provided to the patient during or after the procedure to
facilitate heart healing from any trauma incurred during the procedure to facilitate LAA
occlusion.

Exemplary systems for occluding an LAA are shown in FIGS. 16A and 16B. As shown
in FIG. 16A, system 1600 comprises a guide wire 1602, a first device 1200, and a second device
1202. In this exemplary embodiment, first device 1200 comprises tube 1204 and balloon 1208
coupled thereto, and second device 1202 comprises tube 1210, loop 1212, and shaft 1214. This
exemplary system 1600 may be used to perform the steps for occluding an LAA asdisclosed in
detail herein. In an additional embodiment, second device 1202 may comprise tube 1210 and
loop 1212, but not shaft 1214.

An additional exemplary embodiment of a system for occluding an LAA is shown in
FIG. 16B. As shown in FIG. 16B, system 1600 comprises a first device 1200 and a second
device 1202, and in this exemplary embodiment, first device 1200 comprises tube 1204 and
balloon 1208 coupled thereto, and second device 1202 comprises tube 1210, loop 1212, and
shaft 1214. In this exemplary embodiment, system 1600 does not include guide wire 1602.

Another exemplary embodiment of a second device 1202 is shown in FIG. 16C. As
shown in FIG. 16C, second device 1202 comprises tube 1210, loop 1212, and shaft 1214. In this
exemplary embodiment, loop 1212 is not a permanently “closed" loop, which may facilitate the
encircling of an atrial appendage prior to closing said loop 1212.

Many benefits and advantages to using systems and performing methods of the present
disclosure exist, noting that said procedures are minimally invasive and may be used by all
patients regardless of patient age and/or condition. Such methods avoid the need for surgery and
further avoid the need of intracardiac or other implantable devices. In addition, the devices
comprising the systems of the present disclosure replace the use of other oversized devices
(which may be, for example, 20% to 50% larger than the ostium of an LAA as measured by
angiography and other methods), which prevents the risk of LAA tissue overdistenlation
(circumflex coronary artery distortion or compression). Such procedures also avoid the possible
leakage around the devices, the risk of thrombus formation, and the migration, erosion, or
perforation of the LAA. In addition to lhe foregoing, said methods aso avoid mitral vave
damage, pulmonary venous obstruction, the risk of infections endocarditis, and the use of
anticoagulation therapy.

While various embodiments of devices, systems, and methods for occluding an atrial

appendage have been described in considerable detail herein, the embodiments are merely
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offered by way of non-limiting examples. Many variations and modifications of the
embodiments described herein will be apparent to one of ordinary skill in the art in light of the
disclosure. It will therefore be understood by those skilled in the art that various changes and
modifications may be made, and equivalents may be substituted for elements thereof, without
departing from the scope of the disclosure. Indeed, this disclosure is not intended to be
exhaustive or to limiting. The scope of the disclosure is to be defined by the appended claims,
and by their equivalents.

Further, in describing representative embodiments, the disclosure may have presented a
method and/or process as a particular sequence of steps. However, to the extent that the method
or process does not rely on the particular order of steps set forth herein, the method or process
should not be limited to the particular sequence of steps described. As one of ordinary skill in
the art would appreciate, other sequences of steps may be possible. Therefore, the particular
order of the steps disclosed herein should not be construed as limitations on the claims. In
addition, the claims directed to a method and/or process should not be limited to the
performance of their steps in the order written, and one skilled in the art can readily appreciate
that the sequences may be varied and still remain within the spirit and scope of the present
disclosure.

It is therefore intended that this description and the appended claims will encompass, all

modifications and changes apparent to those of ordinary skill in the art based on this disclosure.
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CLAIMS
l. A system useful for occluding an atrial appendage of a heart, comprising:
afirst device, comprising:
afirst tube sized and shaped for insertion into the heart; and
a balloon coupled to the first tube, wherein the balloon is capable of
inflation and deflation; and
a second device, comprising:
a second tube sized and shaped for insertion into a pericardia space
surrounding the heart, the second tube comprising a lumen extending at least partialy from a
second tube distal end to a second tube proximal end; and
a loop sized and shaped to fit a least partialy within the lumen of the
second tube, wherein the loop is capable of protraction from the second tube distal end;
wherein the loop of the second device is capable of being placed around the atrial
appendage and secured around the atrial appendage.

2. The system of claim 1, wherein the second device further comprises a shaft
having adistal end, wherein the loop is coupled to the shaft a or near the distal end of the shaft.

3. The system of claim 1, wherein a least one aperture is defined within the first
tube a or near the balloon, the a least one aperture sized and shaped to allow a gas and/or a
liquid to be introduced and/or removed from the balloon.

4. The system of claim 1, wherein the balloon of the first device, when inserted into
an atrial appendage cavity, is capable of inflation to displace blood present within the atrial
appendage cavity.

5. The system of claim 1, wherein the balloon of the first device, when positioned at
an entrance of an atrial appendage cavity, Is capable of inflation to occlude the entrance of the
atrial appendage cavity, and wherein suction from a suction source operably coupled to the first
tube facilitates the removal of blood present within the atrial appendage cavity.

6. The system of claim 1, further comprising a first guide wire useful to facilitate
the insertion of the first tube of the first device into the heart.

7. The system of claim 6, further comprising a second guide wire useful to facilitate
the insertion of the second tube of the second device into the pericardia space surrounding the
heart

8. The system of claim 7, wherein the first guide wire and the second guide wire are

the same guide wire.
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9. The system of claim 1, wherein the balloon is sized and shaped to fit within an
atrial appendage cavity.
10.  The system of clam 1, wherein the balloon is sized and shaped to fit within an
entrance to an atrial appendage cavity.
11. A system useful for occluding an atrial appendage of a heart, comprising:
afirst device, comprising:
a farst tube sized and shaped for insertion into the heart; and
a balloon coupled to the first tube, wherein the balloon is capable of
inflation and deflation; and
a second device, comprising:
a second tube sized and shaped for insertion into a pericardial space
surrounding the heart, the second tube comprising a lumen extending at least partialy from a
second tube distal end to a second tube proximal end;
a loop sized and shaped to fit at least partially within the lumen of the
second tube, wherein the loop is capable of protraction from the second tube distal end; and
a shaft having adistal end, wherein the loop is coupled to the shaft at or
near the distal end of the shaft;
wherein the loop of the second device is capable of being placed around an atrial
appendage and secured around the atrial appendage.
12. A method for occluding an atrial appendage of a heart, the method comprising
the steps of:
introducing e least a portion of a first device into an atrial appendage cavity of a
heart, the first device comprising:
afirst tube having adistal end; and
a balloon capable of inflation and deflation, the balloon coupled to the
first tube a or near the distal end of the first tube;
introducing at least a portion of a second device ink) a pericardial space
surrounding the heart, the second device comprising:
a second tube sized and shaped for insertion into the pericardial space
surrounding the heart, the second tube comprising a lumen extending at least partialy from a
.second tube distal end to a second tube proximal end; and
a loop sized and shaped to fit at least partially within the lumen of the

second tube, wherein the loop is capable of protraction from the second tube distal end;
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positioning the balloon of the first device a least partially within the atria
appendage cavity;

inflating the balloon to displace blood present within the atrial appendage cavity;

positioning the loop of the second device around the atrial appendage;

tightening the loop around the atrial appendage;

deflating the balloon to allow for ultimate removal of the first device from the
atrial appendage cavity; and

separating the loop from the second device so that the loop remains positioned
and tightened around the atrial appendage.

13. The method of claim 12, further comprising the step of:

removing the first device from the heart.
14.  The method of claim 12, further comprising the step of:
removing the second tube from the pericardia space surrounding the heart.

15.  The method of claim 12, wherein the step of introducing at least a portion of a
first device into an atrial appendage cavity is performed after the patient has been administered
local anesthesia.

16.  The method of claim 15, wherein the step of introducing at least a portion of a
first device into an atrial appendage cavity is performed after the patient has been administered a
sedative alowing the patient to remain conscious as the method for occluding the atrial
appendage is performed.

17.  The method of clam 12, wherein the step of introducing at least a portion of a
first device into an atrial appendage cavity and the step of introducing at least a portion of the
second device into a pericardiad space surrounding the heart are performed using
transesophageal echocardiography and fluoroscopy.

18.  The method of claim 12, wherein the step of introducing at least a portion of a
first device into an atrial appendage cavity is performed by inserting at |east a portion of the first
device into the patient using femora venous puncture and advancing at least a portion of the
first device to the heart.

19.  The method of claim 12, wherein the step of introducing at least a portion of a
first device into an atrial appendage cavity is performed by inserting at least a portion of the first
device into the patient usingjugular venous puncture and advancing the first device to the heart.

20.  The method of claim 12, wherein the step of introducing at least a portion of a
first device into an atrial appendage cavity involves a transsepla puncture from a right atrium to
aleft atrium of the heart.
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21.  The method of claim 20, wherein the patient is administered heparin prior to the
transseptal puncture.
22.  The method of claim 12, wherein the step of introducing at least a portion of a
first device into an atrial appendage cavity is performed using a guide wire.
23.  The method of claim 12, wherein the step of deflating the balloon allows the loop
to further tighten around the atrial appendage.
24.  The method of claim 12, wherein the step of separating the loop from the shaft is
performed using an electromagnetic current.
25.  The method of claim 12, wherein the step of separating the loop from the shaft is
performed by twisting the shaft in a direction to allow the loop to separate from the shaft.
26. The method of claim 14, further comprising the step of providing the patient with
an anti-platelet adhesive treatment.
27.  The method of claim 12, wherein the balloon sized and shaped for insertion into
the atrial appendage cavity.
28.  The method of claim 12, wherein the atrial appendage is a left atrial appendage.
29.  The method of clam 12, wherein the second device further comprises a shaft
having adistal end, wherein the loop is coupled to the shaft at or near the distal end of the shaft.
30.  The method of claim 12, wherein at least one aperture is defined within the first
tube a or near the balloon, and wherein the step of inflating the balloon is performed using an
inflation source operably coupled to the first tube.
31. A method for occluding an atrial appendage of a heart of a patient, the method
comprising the steps of:
providing afirst device, the first device comprising:
afirst tube having a distal end; and
a balloon capable of inflation and deflation, the balloon coupled to the
first tube at or near the distal end of the first tube, the balloon sized and shaped for insertion into
aleft atrial appendage cavity;
providing a second device, the second device comprising:
a second tube sized and shaped for insertion into a pericardia space
surrounding the heart, the second tube comprising a lumen extending at least partialy from a
second tube distal end to a second tube proximal end;
a loop sized and shaped to fit at least partialy within the lumen of the

second tube, wherein the loop is capable of protraction from the second tube distal end; and
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a shaft having a distal end, wherein the loop is coupled to the shaft at or
near the distal end of the shaft;
introducing the first device into the patient using femoral or jugular venous
puncture;
advancing the first device within the patient from a site of femora or jugular
venous puncture so that the distal end of the first tube of the first device is positioned within a
right atrium of the heart;
puncturing a septum between the right atrium and a left atrium of the heart using
the first device;
advancing the distal end of the first tube of the first device through the punctured
septum;
positioning the distal end of the first tube within the left atrial appendage cavity
0 that the balloon isat least partially positioned within the 1€ft atrial appendage cavity;
introducing the second device into the patient;
advancing the second device within the patient to a location at or near a targeted
tissue on an interior wall of the heart;
puncturing the targeted tissue using the second device;
advancing the distal end of the second tube of the second device through the
punctured targeted tissue into a pericardia space to a location a& or near the left atrial
appendage;
inflating the balloon to displace blood present within the left atrial appendage
cavity;
positioning the loop of the second device around the 1eft atrial appendage:
tightening the loop around the left atrial appendage;
deflating the balloon to allow for ultimate removal of the first device from the left
atrial appendage cavity; and
separating the loop from the shaft so that the loop remains positioned and
tightened around the l€ft atrial appendage.
32. A method for occluding an atrial appendage of a heart of a patient, the method
comprising the steps of:
introducing at least a portion of a first device into an entrance of an atrid
appendage cavity, the first device comprising:
afirst tube having a proximal end and adistal end; and
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a balloon capable of inflation and deflation, the balloon coupled to the
first tube at or near the distal end of the first tube;
introducing at least a portion of a second device into a pericardia space
surrounding the heart, the second device comprising:
a second tube sized and shaped for insertion into the pericardial space
surrounding the heart, the second tube comprising a lumen extending at least partialy from a
second tube distal end to a second tube proximal end; and
a loop sized and shaped to fit at least partially within the lumen of the
second tube, wherein the loop is capable of protraction from the second tube distal end;
positioning the balloon of the first device at least partialy within the entrance of
the atrial ‘appendage cavity;
inflating the balloon to :substantially prevent blood from flowing in or out of the
atrial appendage cavity;
applying suction from the proximal end of the first tube to displace blood residing
within the atrial appendage cavity;
positioning the loop of the:second device around the Ieft atrial appendage;
tightening the loop:around theleft atrial appendage;
deflating the ‘balloon to allow for ultimate removal of the first device from the
entrance of the atrial -appendage cavity; and
separating the loop from the shaft so that the loop remains positioned and
tightened around the left atrial :appendage.
33.  Themethod of claim 32, further.comprising the:step of:
rremoving the first-device fromthe heart.
34.  Theimethod ©f claim 32, further comprising the stepof:
removing the:second tube fromthe pericardial space:surrounding the heart.

35.  The method ‘of claim 32, wherein the :step of iintroducing at fleast .a portion -of @
first:device iinio‘an entrance 'of ian atria appendage cavity iisjperformed after ithejpatient lhasibeen
administered local ianesthesia.

36.  Theimethod of claim .35, ‘wherein the 'step of iintroducing :at least :a jportion iof @
first‘device fintoanentrance of ian:atrial ‘appendagecavity iisjperformed after thejpatient ihaslbeen
radministered ‘a:sedative allowi ng ithepatient to remain conscious as the method for occluding the
atria iappendage iisiperformed.

37. 'Themethod fof :claim 32, wherein ithe 'step of iintroducing iat 1east :ajportion «of :a
first «device iinto ian «entrance ‘of :an atrial :appendage icavity :and the step of iintroducing :at lleast :a
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portion of the second device into a pericardial space surrounding the heart are performed using
transesophageal echocardiography and fluoroscopy.

38.  The method of claim 32, wherein the step of introducing at least a portion of a
first device into an entrance of an atrial appendage cavity is performed by inserting at least a
portion of the first device into the patient using femoral venous puncture and advancing at least
aportion of the first device to the heart.

39.  The method of clam 32, wherein the step of introducing at least a portion of a
first device into an entrance of an atrial appendage cavity is performed by inserting at least a
portion of the first device into the patient usingjugular venous puncture and advancing the first
device to the heart.

40.  "The method of claim 32, wherein the step of introducing at least a portion of a
first device into an entrance of an atrial appendage cavity involves a transseptal puncture from a
right atrium o aleft atrium of the heart,

41.  The method of claim 40. wherein the patient is administered heparin prior to the
transseptal puncture.

42.  The method of claim 32, wherein the step of introducing at least a portion of a
first device into an entrance of an atrial appendage cavity is performed using a guide wire.

43.  The method of claim 32. wherein the step of deflating the balloon allows the loop
to further tighten around the atrial appendage.

44.  The method of claim 32, wherein the step of separating the loop from the shaft is
performed using an electromagnetic current.

45.  The method of claim 32, wherein the step of separating the loop from the shaft is
performed by twisting the shaft in adirection to allow the loop to separate from the shaft.

46. The method of claim 34, further comprising the step of providing the patient with
an anti-platel et adhesive treatment.

47.  The method of claim 32, wherein the balloon sized and shaped for insertion into

the-entrance of the atrial appendage cavity.

48.  The method of claim 32, wherein the atrid appendage is aleft atrial appendage.

49.  The method of claim 32, wherein the second device further comprises a shaft
having adistal end, wherein the loop is coupled to the shaft a or near the distal end of the shaft.

50.  The method of claim 32, wherein at least one aperture is defined within the first
tube at or near the balloon, and wherein the step of inflating the balloon is performed using an

inflation source operably coupled to the first tube.
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51.  The method of claim 32, wherein the step of applying suction is performed using
a suction source operabiy coupled to the first tube to facilitate the removal of blood present
within the atrial appendage cavity.
52. A method for occluding an atrial appendage of a heart of a patient, the method
comprising the steps of:
providing afirst device, the first device comprising:
a first tube having adistal end; and
a balloon capable of inflation and deflation, the balloon coupled to the
first tube at or near the distal end of the first tube, the balloon sized and shaped for insertion into
an entrance of aleft atrial appendage cavity;
providing a second device, the second device comprising:
a second tube sized and shaped for insertion into a pericardial space
surrounding the heart, the second tube comprising a lumen extending at least partially from a
second tube distal end to a second tube proximal end;
a loop sized and shaped to fit at least partially within the lumen of the
second tube, wherein the loop is capable of protraction from the second tube distal end; and
a shaft having a distal end, wherein the loop is coupled to the shaft at or
near the distal end of the shaft;
introducing the first device into the patient using femoral or jugular venous
puncture;
advancing the first device within the patient from a site of femora or jugular
venous puncture so that the distal end of the first tube of the first device is positioned within a
right atrium of the heart;
puncturing a septum between the right atrium and a left atrium of the heart using
the first device;
advancing the distal end of the first tube of the first device through the punctured
septum;
positioning the distal end of the first tube at the entrance of the left atria
appendage cavity o that the balloon is a least partially positioned within the entrance of the left
atrial appendage cavity;
introducing the second device into the patient:
advancing the second device within the patient to a location at or near a targeted
tissue on an interior wall of the heart;
puncturing the targeted tissue using the second device;
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advancing the distal end of the second tube of the second device through the
punctured targeted tissue into a pericardial space to a location at or near the left atria
appendage;

inflating the balloon to substantially prevent blood from flowing in or out of the
left atrial appendage cavity;

applying suction from the proximal end of the first tube to displace blood residing
within the 1eft atrial appendage cavity;

positioning the loop of the second device around the left atrial appendage;

tightening the loop around the left atrial appendage;

deflating the balloon to allow for ultimate removal of the first device from the
entrance of the atrial appendage cavity; and

separating the loop from the shaft so that the loop remains positioned and
tightened around the atrial appendage.
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