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(57) ABSTRACT 

Disclosed are devices for cardioscopic and pericardioscopic 
access to the heart, including direct access to the left atrium. 
In certain embodiments, the device may comprise an atrial 
portal having a configuration Such that the distal end of the 
atrial portal can access the atrium while the proximal end of 
the portal can extend to outside of the subject. The devices and 
methods may also include a pericardioscopic portal for 
emplacement of the atrial portal. Also, methods for using 
Such atrial portals and pericardial portals to perform Surgery 
on the heart, and in some cases to directly access the left 
atrium, and systems (e.g., kits) comprising these portals in 
combination with other therapeutic devices are disclosed. 

  



Patent Application Publication Jun. 24, 2010 Sheet 1 of 34 US 2010/O160725 A1 

FIG. 1 

  



Patent Application Publication Jun. 24, 2010 Sheet 2 of 34 US 2010/O160725 A1 

FIG.2 

  



Patent Application Publication Jun. 24, 2010 Sheet 3 of 34 US 2010/O160725 A1 

  



Patent Application Publication Jun. 24, 2010 Sheet 4 of 34 US 2010/O160725 A1 

s 

  



Patent Application Publication Jun. 24, 2010 Sheet 5 of 34 US 2010/O160725 A1 

  



Patent Application Publication Jun. 24, 2010 Sheet 6 of 34 US 2010/O160725 A1 

  



Patent Application Publication Jun. 24, 2010 Sheet 7 of 34 US 2010/O160725 A1 

S. 

  



Patent Application Publication Jun. 24, 2010 Sheet 8 of 34 US 2010/O160725 A1 

  



Patent Application Publication Jun. 24, 2010 Sheet 9 of 34 US 2010/O160725 A1 

S 

  



Patent Application Publication Jun. 24, 2010 Sheet 10 of 34 US 2010/O160725 A1 

S 

  



Patent Application Publication Jun. 24, 2010 Sheet 11 of 34 US 2010/O160725 A1 

  



Patent Application Publication Jun. 24, 2010 Sheet 12 of 34 US 2010/O160725 A1 

  



US 2010/O160725 A1 Jun. 24, 2010 Sheet 13 of 34 Patent Application Publication 

  



Patent Application Publication Jun. 24, 2010 Sheet 14 of 34 US 2010/O160725 A1 

2 

S 

g 3 
t O 
O 9 

n c S 

  

    

  

  



Patent Application Publication Jun. 24, 2010 Sheet 15 of 34 US 2010/O160725 A1 

S3 

  



Patent Application Publication Jun. 24, 2010 Sheet 16 of 34 US 2010/O160725 A1 

  



Patent Application Publication Jun. 24, 2010 Sheet 17 of 34 US 2010/O160725 A1 

FIG. 12 
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FIG. 14 
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METHODS AND DEVICES FOR 
ENDOSCOPIC ACCESS TO THE HEART 

RELATED APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Patent Application No. 61/203,173, filed Dec. 19, 2008, and 
U.S. Provisional Patent Application No. 61/262,372, filed 
Nov. 18, 2009. The content of U.S. Provisional Patent Appli 
cation Nos. 61/203,173 and 61/262,372 are incorporated by 
reference in their entireties herein. 

FIELD OF THE INVENTION 

0002 The present invention relates to methods and 
devices for endoscopic access to the heart, including direct 
endoscopic access to the left atrium. 

BACKGROUND 

0003 Traditionally, access to the left atrium and the struc 
tures within the left atrium has been limited to direct surgical 
access via Sternotomy or thoracotomy or by percutaneous 
access via the femoral vessels and crossing the intra-atrial 
septum from the right to the left atrium. Although some 
therapies may be applied to the left atrial surface (as for atrial 
fibrillation), there are other therapies which are beneficial 
when applied within, or through, the left atrium, rather than 
on the left atrial surface. These therapies may include, but are 
not limited to, the treatment of mitral valve pathology, aortic 
valve pathology, atrial and Ventricular dysarrhythmias, man 
agement of the left atrial appendage, and placement of leads 
and sensors to manage heart failure in conjunction with 
implanted devices. 
0004 To gain access to the left atrium via surgical 
approach (sternotomy or thoracotomy) cardiopulmonary 
bypass is usually required. Once this is initiated, the left 
atrium can be Surgically opened with an incision. These inci 
sions have allowed the introduction of large instruments and 
the Surgeon's hands into the chest and abdomen to perform 
complex Surgical procedures. The Surgeon can then perform 
the necessary procedure to the left atrium and to structures 
inside the left atrium. 
0005 Interventional cardiologists or electrophysiologists 
may gain access to the left atrium by percutaneous cannula 
tion of the femoral vein, and positioning a catheteracross the 
atrial septum into the left atrium. Via this trans-septal 
approach, cardiologists can perform percutaneous proce 
dures within the left atrium, such as catheter ablations. How 
ever, the trans-septal approach is difficult to perform and 
leaves the patient with a potential atrial septial defect. 
0006. Also, patients with a failing heart may require 
mechanical cardiac Support either temporarily or perma 
nently, to remain alive. Mechanical Support can be temporary 
until the heart recovers and can return to independent func 
tion, or may be long-term until an appropriate heart becomes 
available for transplantation. This type of mechanical Support 
can require the placement of large cannulas in the heart and 
great vessels (aorta, pulmonary artery) to pump the blood for 
the heart. When the right heart fails, a device can be connected 
to the right atrium and pulmonary to pump blood from the 
body to the lungs. When the left heart fails, a device may be 
connected to the left atrium and the aorta to pump blood from 
the lungs to the body. In some situations, a patient may require 
both a right and a left heart assist device. In both situations, 
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these mechanical Support devices are placed during open 
heart Surgical procedures using a median sternotomy and 
cardiopulmonary bypass. 
0007. There are currently no cardioscopic devices or 
methods to directly access the left atrium and certain other 
regions of the heart. Thus, there is a need for devices and 
methods to simplify access to the heart. In this way, risk to the 
patient, and trauma resulting from the Surgery can be mini 
mized. For example, there is a need for the cardioscopic and 
pericardioscopic devices, methods and systems of the present 
invention which encompass methods, devices, and systems 
for cardiac assistance (temporary or long-term), epicardial 
lead placement, ablative therapy, and placement of epicardial 
shock devices, and other therapeutic treatments that can be 
accomplished while the heart is beating. 

SUMMARY 

0008. The present inventions relate generally to devices 
and methods for directly visualizing and operating upon and 
within the heart, including the left atrium and the right atrium. 
0009. In certain embodiments, the present invention com 
prises the development of new, and the improvement of exist 
ing, Surgical tools, instrumentation, techniques, and methods 
to directly visualize and perform procedures upon and within 
the heart, including the left atrium, the right atrium, and 
structures within, and in proximity to, the left atrium and the 
right atrium. Utilizing cardioscopic access to the atrium, 
instrumentation may be positioned within theatrium directly. 
0010. The present invention, in certain embodiments, 
encompasses methods, devices and systems to access and 
perform procedures within the heart, including the left 
atrium, the right atrium, left ventricle, right ventrical, left 
atrial appendage, aorta, and to the aortic and mitral valve via 
the left or right atrium. Embodiments of the present invention 
also encompass methods, devices and systems to access and 
perform procedures within the pericardium to allow direct 
cannulation of the left atrium, left ventricle, right atrium, right 
Ventricle, aorta, and pulmonary artery for cardiac Support 
technology. 
0011 Embodiments of the present invention also encom 
pass methods, devices and systems to access and perform 
electrophysiologic procedures including endocardial abla 
tion within the heart, including the left atrium and the right 
atrium, on the right and left ventricles, and epicardial/en 
docardial lead placement. Such methods, devices and sys 
tems may employ an atrial portal and/or pericardial portal as 
described herein. Also, Such methods, devices and systems 
may employ a pericardial portal as described herein. The 
methods, devices and systems of the present invention may 
comprise accessory devices such as needles, wires, and ports 
designed to be used with embodiments of either the atrial 
portal or the pericardial portal. 
0012. The present invention may be embodied in a variety 
of ways. For example, in one embodiment, the present inven 
tion comprises a method to access the atrium of a heart of a 
Subject, the method comprising; inserting the distal end of an 
atrial portal into the pericardium of the Subject; manipulating 
the proximal end of theatrial portal to position the distal end 
of theatrial portal at the Surface of theatrium; determining an 
entry location for the atrial portal to be inserted into the 
atrium; inserting theatrial portal into theatrium; and securing 
the position of theatrial portal in the atrium. 
0013. In other embodiments, the present invention com 
prises devices for accessing theatrium in a heart in a Subject, 
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the device comprising an atrial portal having a configuration 
such that the distal end of the atrial portal can access the 
atrium endoscopically via the pericardial sac while the proxi 
mal end of the atrial portal can extend to outside of the 
Subject. 
0014. In yet other embodiments, the present invention 
comprises systems for accessing the atrium of a heart in a 
Subject, the system comprising an atrial portal having a con 
figuration Such that the distal end of the atrial portal can 
access theatrium endoscopically via the pericardial sac while 
the proximal end of the atrial portal can extend to outside of 
the subject. 
0015. In an embodiment, the atrium accessed by the 
devices, methods and systems of the invention is the left 
atrium. 

DESCRIPTION OF THE FIGURES 

0016. The present invention may be further understood by 
referring to the following non-limiting figures which illus 
trate embodiments of the present invention. 
0017 FIG. 1 illustrates the surface anatomy of a person 
and a location for insertion of a pericardial and atrial portal in 
accordance with an embodiment of the present invention. 
0018 FIG. 2 illustrates a pericardial portal within the peri 
toneal cavity in accordance with an embodiment of the 
present invention. 
0019 FIG. 3 illustrates the view at the distal end of a 
pericardial portal in accordance with an embodiment of the 
present invention. 
0020 FIG. 4 illustrates a similar view of the pericardial 
anatomy as seen in FIG. 3, showing an entry location for 
placement of a left atrial portal in the left atrial wall in accor 
dance with an embodiment of the present invention. 
0021 FIG. 5 illustrates a purse string suture that has been 
placed around an entry location for a left atrial portal in 
accordance with an embodiment of the present invention. 
0022 FIG. 6 illustrates a left atrial portal passing into the 

left atrial wall and secured by a purse string Suture in accor 
dance with an embodiment of the present invention. 
0023 FIG. 7, panels A-D, shows a suture capture device, 
where panel A shows the device which is passed through a 
tourniquet, panel B shows capture of the Suture, panel C 
shows the suture being retrieved from the distal end of the 
tourniquet, and panel D shows the Suture from a purse string 
Suture in theatrial wall pulled through the tourniquet and out 
the proximal opening, so that tension applied to the proximal 
end of the suture can be used to tighten the distal ends of the 
Suture in accordance with an embodiment of the present 
invention. 
0024 FIG. 8, panels A-D, illustrates a pericardial portal 
with a tourniquet, a left atrial portal, and an endoscope inside 
the distal opening of the pericardial portal in accordance with 
an embodiment of the present invention, where panel A shows 
an atrial portal in the lumen of a pericardial portal, panel B 
shows a guide wire being inserted into the entry location for 
an atrial portal under view of an endoscope in a pericardial 
portal, panel C shows an atrial portal being inserted in the 
atrium over a guide wire, and panel D shows an atrial portal in 
position in the atrium wall, with the purse string Sutures 
tightened around the atrial portal using a tourniquet inside a 
pericardial portal. 
0025 FIG.9, panels A-H, demonstrates placement of a left 

atrial portal in a left atrial wall in accordance with an embodi 
ment of the present invention, where panels A-D show the 
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components separately, and panels E-H shows an embodi 
ment that employs the left atrial portal, dilator introducer, and 
introducer needle Substantially simultaneously, Such that 
panel A shows purse string Sutures positioned with pledgets 
on the epicardial surface, and a hollow bore needle is placed 
into the left atrium; panel B shows a guide wire passed 
through the needle and into the left atrium; panel C shows the 
needle removed and the guide wire passing from outside the 
abdomen, through a pericardial port (not shown) and inside 
the left atrium; and panel D demonstrates the position of a left 
atrial portal within the left atrium over the guide wire where 
a removable dilating introducer enlarges the opening of the 
left atrial wall over the wire; panel E shows a purse string 
Suture and pledgets on the left atrial epicardial Surface, and 
the left atrial portal, dilator, and needleplaced in the middle of 
the purse string Suture; panel F shows the needle advanced 
into the left atrium; panel G shows a guide wire been passed 
through the needle and positioned inside the left atrium allow 
ing the left atrial portal, dilator, and needle to be advanced as 
one unit through the left atrial wall; and panel H shows the left 
atrial portal within the left atrium over the guide wire with the 
needle removed from the atrium and back into the atrial 
portal. 
0026 FIG. 10, panels A-H, illustrates other embodiments 
of a portal in accordance with alternate embodiments of the 
present invention, where panels A and B show alternate 
embodiments of the distal endofanatrial portal; panels Cand 
D shows an embodiment of the proximal end of an atrial 
portal; panel E depicts the an atrial portal with a nonremov 
able port, a one-way valve and a stopcock assembly; panel F 
shows an embodiment of a distal portin a head on view; panel 
G shows a side view and panel H shows an end view of a 
triangular shaped proximal port with three one-way valves. 
0027 FIG. 11 illustrates the inside of the left atrium with 
the left atrial portal shown with the internal portion of the 
distal cap seen within the internal wall of the left atrium in 
accordance with an embodiment of the present invention. 
(0028 FIG. 12 illustrates the distalend of a left atrial portal 
having a distal cap positioned in the left atrial wall and having 
a catheter passing into the left atrium from outside the abdo 
men and through the central lumen of the left atrial portal in 
accordance with an embodiment of the present invention. 
0029 FIG. 13 illustrates a left atrial portal being posi 
tioned for repair of a valve in accordance with an embodiment 
of the present invention. 
0030 FIG. 14 illustrates a valve and balloon dilator cath 
eter and associated dilating balloon being positioned and 
expanded at the location of the aortic valve using a guide wire 
as a platform for manipulation into position in accordance 
with an embodiment of the present invention. 
0031 FIG. 15 illustrates an aortic valve stent prosthesis on 
a sheath with a tapered distal end in accordance with an 
embodiment of the present invention. 
0032 FIG. 16 illustrates an aortic valve stent prosthesis 
emplaced in the aortic valve after delivery with a left atrial 
portal in accordance with an embodiment of the present 
invention. 

0033 FIG. 17 illustrates a mitral valve stent prosthesis 
emplaced in the mitral valve in accordance with an embodi 
ment of the present invention. 
0034 FIG. 18, panels A-C, illustrate a barbed needle as 
unsheathed (panel A), or being delivered using an introducer 
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needle (panel B) and emerging from the introducer needle 
(panel C) in accordance with an embodiment of the present 
invention. 
0035 FIG. 19, panels A and B, illustrates how a barbed 
needle is advanced out of the end of an introducer needle, 
where a sheath over the suture is used to advance the suture 
and the barbed needle out of the distal end of the introducer 
needle, in accordance with an embodiment of the present 
invention. 
0036 FIG. 20 illustrates an introducer needle being used 

to deliver a barbed needle to the posterior mitral valve annulus 
in accordance with an embodiment of the present invention. 
0037 FIG.21 illustrates the positioning of a barbed needle 
in the posterior annulus tissue of the mitral valve in accor 
dance with an embodiment of the present invention. 
0038 FIG.22 illustrates two barbed needles positioned in 
the posterior annular tissue of the mitral valve in accordance 
with an embodiment of the present invention. 
0039 FIG.23 illustrates the reduction of the annulus as the 
barbed needles positioned in the posterior annular tissue of 
the mitral valve are drawn closer to each other in accordance 
with an embodiment of the present invention. 
0040 FIG. 24 illustrates posterior mitral valve reduction 
using ablation in accordance with an embodiment of the 
present invention. 
0041 FIG. 25 illustrates emplacement of an intracardiac 
assist device for a bridge to transplantation in accordance 
with an embodiment of the present invention. 
0.042 FIG. 26, panels A-C, illustrates a pacing lead for use 
with an atrial portal in accordance with an embodiment of the 
present invention, where panel A depicts a pacing lead with 
the proximal end having the bipolar or unipolar lead attach 
ment; panel B shows a head-on view of the distal end of the 
lead, and panel C shows the fixation unit for the lead. 
0043 FIG. 27, panels A-C, illustrates an atrial pressure 
sensor and deployment of Such a sensor in the left atrium in 
accordance with an embodiment of the present invention, 
where panel A shows theatrial pressure sensor, panel B shows 
deployment of the pressure sensor in the left atrium, and panel 
C shows theatrial pressure sensor in a final deployed position. 
0044 FIG. 28 depicts a pericardial portal in accordance 
with an embodiment of the present invention in various 
views: right view (panel A), left view (panel B), and end view 
(panel C). 
004.5 FIG. 29 shows a pericardial portal with ablation 
catheters on the epicardial surface of the left atrium and left 
ventricle in accordance with an embodiment of the present 
invention. 

DETAILED DESCRIPTION 

0046 Embodiments of the present invention include new 
devices, and improvements to existing devices, instrumenta 
tion, and procedures for providing direct access to the left 
atrium, or other regions of the heart, via minimally invasive, 
endoscopic approaches. In certain embodiment, the devices, 
methods and systems of the present invention comprise an 
atrial portal as described herein. In yet other embodiments, 
the devices, methods and systems of the present invention 
comprise a pericardial portal as described herein. Embodi 
ments of the present invention also comprise methods for 
using such atrial portals and pericardial portals to perform 
Surgery on the heart, and systems (e.g., kits) comprising these 
portals in combination with other therapeutic devices. 
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0047 Thus, in certain embodiments, the devices, methods 
and systems of the present invention may be used with acces 
sory devices. Examples of Such devices include, but are not 
limited to, devices and instrumentation Such as needles, 
wires, and ports designed to be used for positioning theatrial 
portal utilizing pericardioScopy or similar endoscopic or 
minimally invasive cardiac access. Non-limiting embodi 
ments of Such devices are depicted in the diagrams and 
description included herein. 
0048. In other embodiments, the devices, methods and 
systems of the present invention may comprise the use of 
existing catheters, needle passers, forceps, or other intracar 
diac devices. 

0049. As described herein, the use of pericardioscopy or 
cardioScopy can in certain embodiments of the present inven 
tion, provide direct access to the pericardium and the left 
atrial Surface. Without the pericardioscopic (e.g., pericardial 
portal) and cardioscopic (e.g., atrial portal) devices, methods 
and systems of the present invention, direct visualization and 
manipulation of the left atrium is only possible via large and 
Sometimes painful incisions. Utilizing a pericardioscopic and 
cardioscopic approach, the left atrium can be directly cannu 
lated using only minimally invasive, port access techniques 
and endoscopic instrumentation and visualization. For 
example, by directly cannulating the left atrium, catheters and 
devices can be positioned into the left atrium with minimal 
difficulty. Procedures such as endocardial atrial or ventricular 
ablations, mitral valve repair or replacement, aortic valve 
replacement, stent placement, management of intracardiac 
congenital defects or tumors, and management of the atrial 
appendage, and endocardial lead and/or sensor placement are 
examples of procedures that may be performed using the 
devices, methods and systems of the present invention. 
0050. As used herein, a subject or an individual is an 
animal. For example, the Subject may comprise a mammal. In 
one embodiment, the Subject may be a human. In certain 
embodiments, the Subject is a patient seeking medical treat 
ment (e.g., for a heart condition). The user of the devices, 
methods, and systems of the present invention may be a 
physician, veterinarian, or other type of health care profes 
sional. 

0051. As used herein, a portal is a chamber that provides 
access from outside of the Subject to an organ inside of the 
Subject, Such that procedures may be performed in the organ 
vial the portal. An endoscopic portal is a portal that has an 
endoscope or other imaging device at least partly contained 
within its lumen such that the distal end of the portal, and 
tissues and/or organs positioned at the distal end of the portal, 
can be viewed by an operator at the proximal end. The portal 
thereby provides a conduit that can be fixed (if needed) at the 
organ to be treated, with a distal end that can be used to insert 
tools or devices in the organ. 
0052. As used herein, a cannula is a small tube or cylinder 
that is inserted into the body and that may be used to insert 
fluid and or tools inside the body. An endoscopic cannula is a 
cannula that has an endoscope or other imaging device at least 
partly contained within its lumen such that the distal end of 
the cannula, and tissues and/or organs positioned at the distal 
end of the cannula, can be viewed by an operator at the 
proximal end. 
0053 An endoscope is a small flexible tube with a light 
and lens that may be used to view an organ or body part via a 
cannula or a portal. 
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0054 As used herein, the words “proximal’ and “distal 
refer to direction closer to and away from, respectively, an 
operator (e.g., Surgeon, physician, nurse, technician, etc.) 
who would insert a device (e.g., a portal of the present inven 
tion) into the patient, such that the distal end of the device is 
the end that is inserted inside a patient's body, while the end 
outside the patient’s body would be the proximal end. 
0055 As used herein, the epicardial surface is the outer 
surface of the heart. The term epicardial surface is also used to 
refer to the innermost of the two layers of pericardium. 
0056. The endocardium is the membrane that lines the 
cavities of the heart and forms part of the heart valves—i.e., 
the innermost layer of the heart. 
0057 Also, as used herein, the pericardial surface is the 
outer Surface of the pericardial sac. The pericardium is a 
double-walled sac that contains the heart and the roots of the 
great vessels. 
0058 Also, as used herein, pericardioscopy and/or peri 
cardioscopic refers to endoscopic devices and methods that 
can provide access to the pericardium and the epicardial 
(outer) Surface of the heart. CardioScopy and/or cardioscopic, 
refers to endoscopic devices and methods that can provide 
access to the endocardial (inner) Surface of the heart. In gen 
eral, pericardioscopic and cardioscopic access to the thoracic 
cavity may be made via an incision in diaphragm. Or, other 
types of access may be used. The procedures performed in 
and on the heart may be surgical, where Surgery encompasses 
physical manipulation of the heart tissue in a significant man 
ner. In certain embodiments, Surgery comprises making inci 
sions in the heart tissue. Or, the procedures may involve 
emplacing a device and/or tool on or in the heart tissue. Or, the 
procedures may comprise mapping of electrical current 
within at least a portion of the heart tissue. 
0059. Furthermore, in this specification and the appended 
claims, the singular forms “a,” “an and “the include plural 
referents unless the context clearly dictates otherwise. Thus, 
for example, the term "a lumen’ is intended to mean a single 
lumen or a combination of lumens, “a fluid' is intended to 
mean one or more fluids, or a mixture thereof. 

Methods, Devices and Systems for Endoscopic Access to the 
Heart 

0060 Embodiments of the present invention comprise 
methods, devices, and systems for endoscopic access to the 
heart, including direct endoscopic access to the left atrium. 
The present invention may be embodied in a variety of ways. 
0061. In certain embodiments, the present invention may 
comprise methods to access the atrium of a subject so as to 
perform Surgical procedures upon the atrium. The method 
may comprise the steps of inserting the distal end of an atrial 
portal into the pericardium of the Subject; manipulating the 
proximal end of theatrial portal to position the distal end of 
the atrial portal at the Surface of the atrium; determining an 
entry location for the atrial portal to be inserted into the 
atrium; inserting theatrial portal into theatrium; and securing 
the position of the atrial portal in the atrium. In an embodi 
ment, the atrium is the left atrium and the device comprises a 
left atrial portal. In other embodiments, theatrium is the right 
atrium, and the device comprises a right atrial portal. For each 
of the embodiments disclosed herein, the atrial portal may 
access either the right or left atrium as required, and as under 
stood by those of skill in the art. Thus, for most embodiments, 
reference to the left atrial portal will include an atrial portal 
that can be used to access a right atrium. 
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0062. In certain embodiments, a pericardioscopic portal is 
used in combination with the atrial portal. Thus, in certain 
embodiments, the method may comprise inserting the atrial 
portal into a pericardioscopic portal and positioning the distal 
end of the pericardioscopic portal at the Surface of theatrium. 
0063. In certain embodiments, at least one of an ultra 
Sound probe, an endoscope, or other imaging device is used in 
combination with the atrial portal. Thus, in certain embodi 
ments, the method may comprise using an ultrasound probe 
positioned at the distal end of the atrial portal to provide an 
image of body structures present near the distal end of the 
atrial portal. In an embodiment, a pericardial portal may be 
used to position an endoscope to be used with theatrial portal. 
Or, an ultrasound probe may be included in the lumen of the 
pericardial portal. Or, the imaging device may be delivered 
independently of either the atrial portal or the pericardio 
scopic portal. 
0064. In certain embodiments, the method provides 
Sutures around the opening (defect) made in the wall of the 
atrium, as a way to secure the atrial portal in the atrium wall. 
The sutures may be tightened such that the insertion of the 
atrial portal into the atrium wall does not result in loss of 
blood from the atrium. Thus, in certain embodiments, the 
method may comprise providing Sutures in the Surface of the 
atrium that surround the entry location for theatrial portaland 
tightening the Sutures around the atrial portal upon insertion 
of theatrial portal in theatrium to secure theatrial portal in the 
atrium. In an embodiment, a pericardial portal is used to 
position tools used to make the Sutures. Or, the Suturing tools 
may be included in the lumen of the atrial portal. Or, the 
suturing tools may be delivered independently of either the 
atrial portal or the pericardioscopic portal. 
0065. The sutures may comprise (or be used in combina 
tion with) a pledget, or a plurality of pledgets, or other type of 
reinforcing element to distribute the pressure from the sutures 
more evenly on the tissue to reduce injury to the tissue. 
0066. In certain embodiments, the method may comprise 
the use of a tourniquet type device to tighten the Sutures that 
have been emplaced in theatrium wall such that there is a tight 
seal between the sutures and theatrial portal. Thus, in certain 
embodiments, the method may comprise providing a tourni 
quet to tighten the Sutures around the atrial portal. The tour 
niquet may be positioned adjacent to the atrial portal. In 
certain embodiments a cardioscopic Rommel tourniquet may 
be used. Or, other types of tourniquets that can be used car 
dioscopically may be used. Also, in certain embodiments, the 
tourniquet comprises a Suture capture device which allows a 
user with access to the proximal end of the tourniquet to 
tighten the Sutures around the atrial portal so as to secure the 
atrial portal in the atrium. In an embodiment, a pericardial 
portal is used to position the tourniquet and/or the Suture 
capture device. Or, the tourniquet and/or the Suture capture 
device may be included in the lumen of the atrial portal. Or, 
the tourniquet and/or the suture capture device may be deliv 
ered independently of either the atrial portal or the pericar 
dioscopic portal. 
0067. In certain embodiments, the atrial portal is inserted 
into the atrium wall by making a small (needle-sized) defect 
(i.e., 0.1-3 mm, or 0.2 to 2 mm, or about 0.5 to 1 mm in size) 
in the wall and then advancing theatrial portal into the wall 
through the defect. This type of entry can minimize loss of 
blood as theatrial portal is inserted into theatrium wall. Thus, 
in certain embodiments, the step of inserting the atrial portal 
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into the atrium comprises using an introducer needle con 
tained within the atrial portal to puncture the atrium wall. 
0068. Once the defect has been made in theatrium, a guide 
wire may be inserted into the atrium. This guide wire may 
then provide a platform for insertion of the atrial portal and 
associated tools into the atrium. Guide wires generally used 
for Such Surgical procedures may be employed. For example, 
in certain embodiments, a 0.014 guide wire (about 0.35 mm in 
diameter) or a 0.038 guide wire (about 1 mm in diameter) may 
be used. For example, in certain embodiments, the method 
may comprise inserting a guide wire through the needle used 
to make a defect in the atrium, and withdrawing the needle 
such that the guide wire is inserted into theatrium at the entry 
location for the atrial portal. The method may further com 
prise threading the atrial portal over the guide wire and into 
the atrium. 

0069. Theatrial portal has a diameter that is greater than 
the diameter of a needle or a guide wire. Thus, in certain 
embodiments, the distal tip of the atrial portal may comprise 
a dilating introducer. In certain embodiments, the dilating 
introducer may be graduated, such that it is more narrow at the 
most distal point of the introducer and widens to the circum 
ference of the main body of theatrial portal at the proximal 
end of the introducer. Thus, in certain embodiments, the step 
of inserting the atrial portal into the atrium comprises insert 
ing a dilating introducer positioned at the distal end of the 
atrial portal into the entry location and pushing the introducer 
distally into theatrium wall to enlarge the opening at the entry 
location. Or, other types of graduated distal tips may be used 
to facilitate entry of the atrial portal into the atrium. 
0070 There may be a need to secure theatrial portal in the 
wall of the atrium. In one embodiment, Sutures emplaced in 
the atrium wall can be used to tighten the atrium wall around 
the circumference of the atrial portal once the portal has been 
inserted in theatrium wall. Also, in certain embodiments, the 
distal end of the atrial portal may comprise a cap that is 
configured to assist with securing the atrial portal in the 
atrium wall. The cap may be made of a rubber or other 
expandable or inflatable material that can be expanded at least 
at certain parts of the cap so as to prevent the portal from 
moving distally or proximally in relation to the atrial wall. 
Thus, in certain embodiments, the method may comprise 
using a flexible cap positioned on the distal end of the atrial 
portal to secure the distal end of the atrial portal in the atrial 
wall. In certain embodiments, at least a portion of the cap can 
be expanded laterally away from the central longitudinal axis 
of the atrial portal. In this way, the cap may increase the 
tightness of the seal between the outer surface of the atrial 
portal and the atrium wall. Also, and as described in more 
detail herein, the cap may, in certain embodiments, comprise 
a shape that is larger (i.e., has a greater circumference) on the 
distal end of the cap then a central portion of the cap and/or a 
proximal portion of the cap when the atrial portal is inserted 
into the entry location of the atrium. In this way, the cap may 
prevent theatrial portal from being pulled proximally out of 
the atrium. Also, in certain embodiments, the cap may com 
prise an expandable or extendable portion on the proximal 
end of the cap that can be used to prevent theatrial portal from 
being pushed more distally into the atrium. 
0071. Theatrial portals of the present invention can pro 
vide direct access to either the left atrium or the right atrium 
and portions of the heart that can be accessed from the left or 
right atrium. For example, once theatrial portal is in position 
in the left atrium, the left or right atrium endocardium, mitral 

Jun. 24, 2010 

valve, left ventricle, aorta, vessels leading to or from the heart, 
and other structures may be accessed. Also, the pericardial 
portals of the present invention may be used to provide access 
to the epicardial surface or the surface of the pericardial sac. 
Thus, in certain embodiments, the method may comprise 
inserting a tool in the atrium using the atrial portal and in 
Some cases the pericardial portal of the present invention. 
Alternatively, the present invention provides methods to 
access either the epicardial Surface or the pericardial Surface 
using a pericardial portal. 
0072. In this way, using the atrial portals and the pericar 
dial portals of the present invention, therapeutic procedures 
may be performed on the heart, e.g., by inserting tools to 
perform such therapeutic procedures into the atrium via the 
atrial portal or by accessing the pericardial Surface or the 
epicardial Surface using a pericardial portal. 
0073. There may be a variety of methods used to position 
a tool that has been inserted into the heart via an atrial portal 
at the correct location in the heart. In certain embodiments, 
the tool may be threaded over a guide wire that extends from 
the proximal end of the atrial portal (i.e., the part of theatrial 
portal that exits the body) to the distal end of the atrial portal 
(i.e., the part of the atrial portal that is inserted into the 
atrium). 
0074. A variety of tools may be inserted into theatrium for 
use in therapeutic procedures in either the atrium or other 
structures and regions of the heart. Also, a variety of tools may 
be employed on the epicardial (or pericardial) surface for use 
in therapeutic procedures on either the atrium or other struc 
tures and regions of the heart. 
0075. In certain embodiments, the tool may comprise an 
ablation element that is used to ablate a portion of the atrium 
or another part of the heart and/or vessels leading to or from 
the heart (e.g., a vessel leading into or out of the left atrium). 
In an embodiment, such ablation may be used to treat atrial 
fibrillation (AF). Alternatively, such ablation may be used to 
reduce a valve from a first extended configuration to a smaller 
configuration. 
0076. In other embodiments, the tool may comprise an 
electrode that is used to measure electrical activity at a site in 
the atrium or another region of the heart. 
0077. Or, the tool may comprise an inner cannula for 
implanting at least one of a stent, or a valve in the heart. For 
example, in certain embodiments of using an atrial portal, the 
method may comprise manipulating the proximal end of an 
inner cannula and/or catheter comprising a stent and/or valve 
prosthesis to position the stent and/or valve prosthesis within 
a vessel leading into or from the atrium. The inner cannula 
and/or catheter for implanting a valve and/or a stent may, in 
certain embodiments, comprise an expandable member to 
expand a diseased valve or vessel in the Subject prior to 
emplacement of the therapeutic valve and/or stent. Also, in 
Some embodiments, the inner cannula and/or catheter may 
comprise a capture device that can be positioned adjacent to 
the sight of implantation of the valve and/or the stent to trap 
debris that may be loosened from the vessel or the valve 
during the implantation procedure. 
0078. In other embodiments, an atrial portal of the present 
invention may be used for delivery of devices that can be used 
for mitral valve reduction. Thus, in certain embodiments, the 
method may comprise implanting at least two barbed needles 
near a valve in need of reduction and pulling distally (e.g., 
using sutures attached to the proximal end of the barbed 
needles) on the two implanted barbed needles to reduce the 
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circumference of the valve. For example, an inner catheter or 
cannula comprising a barbed needle attached to a Suture may 
be threaded through an atrial portal and implanted in the 
posterior annulus of the mitral valve. In an embodiment, the 
barbed needle may be contained within an introducer prior to 
positioning in the mitral valve. Also, in an embodiment, a 
sheath that extends proximally and that covers the suture, but 
provides stiffness, may be used to push the barbed needle 
through the introducer and into the tissue. 
0079 Embodiments of the present invention also com 
prise devices for cardioscopic and pericardioscopic access of 
the heart. In certain embodiments, the present invention com 
prises device for accessing an atrium of the heart in a subject 
So as to performatherapeutic procedure upon theatrium or to 
access other regions of the heart. The device may comprise an 
atrial portal having a configuration Such that the distal end of 
theatrial portal can provide cardioscopic access theatrium by 
insertion of the distal end of the portal into the atrium while 
the proximal end of the atrial portal can extend to outside of 
the subject. In an embodiment, the portal is fashioned to 
access the left atrium. Or, the portal may be fashioned to 
access the right atrium. For each of the embodiments dis 
closed herein, the atrial portal may access either the right or 
left atrium as required, and as understood by those of skill in 
the art. Thus, for most embodiments, reference to the left 
atrial portal will include an atrial portal that can be used to 
access a right atrium. 
0080 Yet other embodiments of the present invention 
comprise a pericardial portal. In certain embodiments, the 
pericardial portal may be fashioned to have a configuration 
such that the distal end of the pericardial portal can provide 
pericardioscopic access the pericardium or epicardium, while 
the proximal end of the pericardial portal can extend to out 
side of the subject. In an embodiment, the pericardial portal 
may be fashioned to have a configuration Such that when an 
atrial portal is inserted into the lumen of the pericardial portal, 
the distal end of the atrial portal can access the atrium while 
the proximal end of the atrial portal can extend to outside of 
the subject. 
0081. In certain embodiments, the present invention may 
comprise a system. For example, in certain embodiments, the 
system may comprise an atrial portal in combination with a 
tool to be used with the atrial portal. Or, the system may 
comprise an atrial portal to be used in combination with a 
pericardial portal. Or, the system may comprise a pericardial 
portal in combination with therapeutic tool to be used with the 
pericardial portal. 
0082 In certain embodiments, the devices and/or systems 
of the present invention may comprise an imaging tool. In 
certain embodiments, the imaging tool may be an ultrasound 
probe or an endoscope to provide an image of body structures 
present near the distal end of theatrial portal or the pericardial 
portal. The endoscope may be positioned near the distal end 
of theatrial portal to provide a visual image of body structures 
present near the distal end of the atrial portal. In an embodi 
ment, a pericardial portal is used to position the endoscope or 
the ultrasound probe. Or, an ultrasound probe may be 
included in the lumen of the atrial portal. 
0083. In certain embodiments, the devices and/or systems 
of the present invention comprise a tool to provide sutures 
around the opening (defect) made in the wall of theatrium, as 
away to secure an atrial portal in theatrium wall. The Sutures 
may be tightened such that the insertion of the atrial portal 
into theatrium wall does not result in loss of blood from the 
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atrium. In an embodiment, a pericardial portal comprises the 
tool configured for emplacing Sutures in the atrial wall to 
secure the atrial portal in the atrium. Or, the Suturing tools 
may be included in the lumen of the atrial portal. Or, the 
suturing tools may be delivered independently of either the 
atrial portal or the pericardioscopic portal. For example, in 
certain embodiments of the devices and systems of the 
present invention, the Sutures are of a configuration so as to 
Surround the atrial portal upon insertion of theatrial portal in 
the atrium Such that tightening the Sutures around the atrial 
portal secures the atrial portal in the atrium. 
I0084. The sutures may comprise (or be used in combina 
tion with) a pledget, or a plurality of pledgets, or other type of 
reinforcing element to distribute the pressure from the sutures 
more evenly on the tissue to reduce injury to the tissue. 
I0085. In certain embodiments, the devices and/or systems 
of the present invention may comprise a tourniquet type 
device to tighten the sutures that have been emplaced in the 
atrium wall such that there is a tight seal between the sutures 
and the atrial portal. The tourniquet may be positioned adja 
cent to the atrial portal. In certain embodiments a cardio 
scopic Rommel tourniquet may be used. Or, other types of 
tourniquets that can be used cardioscopically may be used. 
Also, in certain embodiments, the tourniquet comprises a 
Suture capture device which allows a user with access to the 
proximal end of the tourniquet to tighten the Sutures around 
the atrial portal So as to secure the atrial portal in the atrium. 
In an embodiment, the tourniquet and/or the Suture capture 
device is provided as part of a pericardial portal. Or, the 
tourniquet and/or the Suture capture device may be included 
in the lumen of the atrial portal. Or, the tourniquet and/or the 
suture capture device may be delivered independently of 
either the atrial portal or the pericardial portal. 
I0086. In certain embodiments of the devices and systems 
of the present invention, the atrial portal is inserted into the 
atrium wall by making a small (needle-sized) defect (i.e., 
0.1-3 mm, or 0.2 to 2 mm, or about 0.5 to 1 mm in size) in the 
wall and then Squeezing theatrial portal into the wall through 
the defect. This type of entry can minimize loss of blood as the 
atrial portal is inserted into the atrium wall. Thus, in certain 
embodiments, atrial portal further comprises a needle within 
the lumen of theatrial portal, wherein the needle is configured 
to puncture the atrium so as to provide an opening for inser 
tion of the left portal into the atrium. 
I0087. Once the defect has been made in theatrium, a guide 
wire may be inserted into the atrium. This guide wire may 
then provide a platform for insertion of the atrial portal and 
associated tools into the atrium. Guide wires generally used 
for Such Surgical procedures may be employed. For example, 
in certain embodiments, a 0.014 guide wire (about 0.35 mm in 
diameter) or a 0.038 guide wire (about 1 mm in diameter) may 
be used. For example, in certain embodiments, the atrial 
portal further comprises a guide wire, wherein the guide wire 
is configured to provide a path for insertion of theatrial portal 
into the atrium by threading the atrial portal over the guide 
wire and into the atrium, and withdrawing the needle Such 
that the guide wire is inserted into the atrium at the entry 
location for the atrial portal. The method may further com 
prise threading the atrial portal over the guide wire and into 
the atrium. 

I0088. Theatrial portal may generally have a diameter that 
is greater than the diameter of a needle or a guide wire. Thus, 
in certain embodiments of the devices and systems of the 
present invention, the distal tip of the atrial portal may com 
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prise a dilating introducer. In certain embodiments, the dilat 
ing introducer may be graduated, such that it is more narrow 
at the most distal point of the introducer and widens to the 
circumference of the main body of the atrial portal at the 
proximal end of the introducer. Thus, in certain embodiments, 
the distal end of the atrial portal comprises a dilating intro 
ducer, wherein the dilating introducer is configured so as to be 
inserted in an opening in the atrial wall so as to enlarge the 
opening of the atrial wall for insertion of the atrial portal into 
the atrium. Or, other types of graduated distal tips may be 
used to facilitate entry of the atrial portal into the atrium. 
0089. There may be a need to secure theatrial portal of the 
devices and systems of the present invention in the wall of the 
atrium. In one embodiment, Sutures emplaced in the atrium 
wall can be used to tighten theatrium wall around the circum 
ference of theatrial portal once the portal has been inserted in 
the atrium wall. Alternatively or additionally, in certain 
embodiments of the devices and systems of the present inven 
tion, the distal end of theatrial portal may comprise a cap that 
is configured to assist with securing the atrial portal in the 
atrium wall. The cap may be made of a rubber or other 
material that can be expanded at least at certain parts of the 
cap so as to prevent the portal from moving distally or proxi 
mally in relation to the atrial wall. Thus, in certain embodi 
ments, the cap can be expanded laterally away from the cen 
tral longitudinal axis of the atrial portal. In certain 
embodiments, at least a portion of the cap can be expanded 
laterally away from the central longitudinal axis of the atrial 
portal. In this way, the cap may increase the tightness of the 
seal between the outer surface of the atrial portal and the 
atrium wall. Also, and as described in more detail herein, the 
cap may, in certain embodiments, comprise a shape that is 
larger (i.e., has a greater diameter) on the distal end of the cap 
then at a central portion of the cap and/or a proximal portion 
of the cap when the atrial portal is inserted into the entry 
location of the atrium. In this way, the cap may prevent the 
atrial portal from being pulled proximally out of the atrium. 
Also, in certain embodiments, the cap may comprise an 
expandable or extendable portion on the proximal end of the 
cap, wherein the extendable portion is configured to be posi 
tioned on the outer atrial surface so as to prevent the atrial 
portal from being inserted into the atrium further than the 
length of the cap. 
0090. As noted above, theatrial portals of the devices and 
systems of the present invention can provide direct access to 
either the left atrium or the right atrium and portions of the 
heart that can be accessed from the left or right atrium. Also, 
the pericardial portals of the present invention may be used to 
provide access to the epicardial surface or the surface of the 
pericardial sac. Thus, using the atrial portals and the pericar 
dial portals of the present invention, therapeutic procedures 
may be performed on the heart, e.g., by inserting tools to 
perform such therapeutic procedures into the atrium via the 
atrial portal or by accessing the pericardial Surface or the 
epicardial Surface using a pericardial portal. 
0091. There may be a variety of methods used to position 
a tool that has been inserted into the heart via an atrial portal 
of the devices and systems at the correct location in the heart. 
In certain embodiments, the atrial portal or pericardial portal 
may comprise a guide wire for positioning tools on or in the 
heart. Thus, in certain embodiments of the devices and sys 
tems of the present invention, the tool is configured to be 
threaded over a guide wire that extends from the proximal end 
of theatrial portal (and/or the pericardial portal) to the distal 
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end of the atrial portal and/or the pericardial portal. The tool 
may then be threaded over the guide wire that extends from 
the proximal end of the atrial portal (i.e., the part of theatrial 
portal that exits the body) to the distal end of the atrial portal 
(i.e., the part of the atrial portal that is inserted into the 
atrium). Or, the tool may be threaded over a guide wire that 
extends from the proximal end of the pericardial portal (i.e., 
the part of the pericardial portal that exits the body) to the 
distal end of the pericardial portal (i.e., the part of the peri 
cardial portal that is near the heart). 
0092. Using the devices and systems of the present inven 
tion, a variety of tools may be inserted into theatrium for use 
in therapeutic procedures in either the atrium or other struc 
tures and regions of the heart. Also, a variety of tools may be 
employed on the epicardial (or pericardial) surface for use in 
therapeutic procedures on either theatrium or other structures 
and regions of the heart. 
0093. Thus, in certain embodiments of the devices and 
systems of the present invention, the tool may comprise an 
ablation element that is used to ablate a portion of the atrium 
or another part of the heart and/or vessels leading to or from 
the heart (e.g., a vessel leading into or out of theatrium). In an 
embodiment, such ablation may be used to treat atrial fibril 
lation (AF), atrial tachycardia or flutter, as well as ventricular 
arrhythmias Such as Ventricular tachycardia. Alternatively, 
such ablation may be used to reduce a valve from a first 
extended configuration to a smaller configuration. 
0094. In other embodiments, the tool may comprise an 
electrode that is used to measure electrical activity at a site in 
the atrium or another region of the heart. 
0095. Or, the tool of the devices and systems of the present 
invention may comprise an inner cannula for implanting at 
least one of a stent and/or a valve prosthesis in the heart. For 
example, in certain embodiments of using an atrial portal, the 
method may comprise manipulating the proximal end of the 
inner cannula and/or catheter to position the stent and/or 
valve prosthesis within a vessel leading into or from the 
atrium. The inner cannula for implanting a valve and/or a 
stent may, in certain embodiments, comprise an expandable 
member to expand a diseased valve or vessel in the subject 
prior to emplacement of the therapeutic valve and/or stent. 
Also, in Some embodiments, the inner cannula and/or catheter 
may comprise a capture device that can be positioned adja 
cent to the sight of implantation of the valve and/or the stent 
to trap debris that may be loosened from the vessel or the 
valve during the implantation procedure. 
0096. In other embodiments of the devices and systems of 
the present invention, the atrial portal may be used for deliv 
ery of devices that can be used for mitral valve reduction. 
Thus, in certain embodiments, the method may comprise 
implanting at least two barbed needles near a valve in need of 
reduction and pulling distally on the two implanted barbed 
needles (e.g., using Sutures attached to the barbed needles) to 
reduce the circumference of the valve. For example, an inner 
catheter or cannula comprising a barbed needle attached to a 
suture may be threaded through the atrial portal and 
implanted in the posterior annulus of the mitral valve. In an 
embodiment, the barbed needle may be contained within an 
introducer prior to positioning in the mitral valve. Also, in an 
embodiment, a sheath that extends proximally and that covers 
the suture, but provides stiffness is used to push the barbed 
needle through the introducer and into the tissue. 
Atrial Portal Procedures and Devices 

0097. In certain embodiments, the present invention 
relates to atrial portal procedures and devices for performing 
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Such procedures. The atrial portal may, in certain embodi 
ments, be used in combination with a pericardioscopic portal 
which can provide access to the pericardium for the atrial 
portal and other devices. Alternatively and/or additionally, 
theatrial portal may be used with a pericardioscopic cannula. 
0098. There is often, however, a need to directly access the 

left atrium without using a trans-septal approach. Thus, cer 
tain embodiments are of the methods, devices and systems 
may be used to directly access the left and/or the right atrium. 
0099 For example, in certain embodiments, after posi 
tioning a left atrial portal and/or a pericardial portal inside the 
pericardial sac, the left atrium may be directly visualized such 
that the posterior left atrium with associated left and right 
inferior pulmonary veins can be identified. The appropriate 
site for insertion of the left atrial portal in the atrium (i.e., the 
entry location) may differdepending upon the procedure to be 
performed within the left atrium. For example, mitral valve 
procedures may require differing placement than ablative 
procedures. After identifying the appropriate entry location 
for the left atrial portal, an endoscope (e.g., contained within 
a pericardial portal) may be positioned for optimal visualiza 
tion of the left atrial portal entry location. 
0100. At this point, a suture may be positioned near the 
entry location in the atrial wall. As discussed in more detail 
herein, the Suture (or Sutures) may be used to secure theatrial 
portal in the heart wall. Also, the sutures may be used to close 
the entry location (i.e., the orifice made in the left atrium) after 
the atrial portal is removed. 
0101. In certain embodiments, a suture or sutures may be 
positioned around the circumference of the entry location. 
For example, in certain embodiments, the Suture or Sutures 
may be positioned in a purse string manner as illustrated in 
detail herein. Or, other arrangements and/or Suturing tech 
niques may be used. In certain embodiments, the Suture is 
used in combination with pledgets. Such pledgets can provide 
Support for the Sutures and also provide a surface to abut the 
left atrial portal so as to secure the left atrial portal in the 
atrium wall. 

0102 The size of the suture, and the size of the entry 
location for the atrial portal may be varied as required by the 
size of the atrial portal. For example, where a purse-string 
technique is employed, the purse-string may have pledgets on 
at least two sides and may be configured to Surround the entry 
location appropriately sized for theatrial portal. As described 
in more detail below, a atrial portal needle and/or introducer 
may then be positioned at the location chosen for insertion of 
theatrial portal (i.e., the entry location), and the needle and/or 
introducer then inserted directly into the left or right atrium in 
the center of the purse-string Suture. 
0103) In certain embodiments, insertion of a needle (i.e., 
an introducer needle) into theatrium may be performed after 
administering heparin. Also, in certain embodiments, inser 
tion of an introducer needle into theatrium may be performed 
with the patient in Trendelenburg position to maintain 
elevated atrial pressure during cannulation. Once the tip of the 
introducer needle is in the atrium, a guide wire can be posi 
tioned into the atrium through the needle. This wire may be 
used to maintain access to the atrium. In certain embodi 
ments, the guide wire may be a long flexible J-tipped guide 
wire with distal flexible tip. Or, other guide wires may be 
used. 

0104. In certain embodiments, and as described in more 
detail herein, the atrial portal may be placed in position 
through the atrial wall over a dilating introducer (e.g., a 
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graduated sheath). In certain embodiments, the dilating intro 
ducer may have a flexible tip. For example, in certain embodi 
ments, a dilating introducer may be placed over a guide wire 
that has been inserted in theatrium, and pushed into theatrial 
wall to expand the opening in the atrial wall to allow place 
ment of a left atrial portal through the wall. 
0105. In certain embodiments, and as described in more 
detail herein, the atrial portal may comprise an expandable 
member or members that may be used to secure the distal end 
of the atrial portal into the atrial wall. The expandable mem 
ber may, in alternate embodiments, be expanded with air or 
another gas, or a fluid (e.g., Saline). In certain embodiments, 
the expandable member may comprise a balloon or inflatable 
member. In an embodiment, the expandable member or mem 
bers is fashioned as a cap at the distal end of the atrial portal. 
0106. In certain embodiments, the atrial portal (and peri 
cardial portal) and parts of the atrial portal and/or pericardial 
portal that contact the interior of the atrium or the heart are 
heparin coated. In certain embodiments, the expandable 
member or members is heparin coated. In certain embodi 
ments, the dilating sheath and atrial cap is heparin coated. 
0107 For example, there may be an expandable member 
positioned at, or very close to the distal end of theatrial portal, 
such that when theatrial portal is inserted into theatrium, this 
expandable member constitutes an internal expandable mem 
ber. In this way, once the atrial portal is in position, the 
internal expandable member may be inflated (e.g., with 
saline) to maintain traction on the internal Surface of theatrial 
wall, such that the atrial portal cannot be pulled proximally 
out of the opening once the internal expandable member has 
been expanded. 
0108. In certain embodiments, the atrial portal may also 
comprise an external inflatable and/or expandable member 
(i.e., an expandable member that is positioned external to the 
atrium when theatrial portal is inserted in theatrial wall). The 
external inflatable and/or expandable member may be posi 
tioned more proximally along theatrial portal Such that when 
the atrial portal is inserted into the atrium, this expandable 
member constitutes an external expandable member. In this 
way, once theatrial portal is in position, the external expand 
able member may be inflated (e.g., with saline) to maintain 
traction on the external surface of theatrial wall, such that the 
atrial portal cannot be pushed distally further into the opening 
once the internal expandable member has been expanded. In 
this way, the internal expandable member and the external 
expandable member can secure the atrial portal in the atrial 
wall. In an embodiment, the external expandable member is 
an inflatable member. Alternatively, solid flaps or other ele 
ments that extend from the cap may be used. 
0109. In an embodiment, both the internal expandable 
member and the external expandable member are part of a cap 
at the distal end of the atrial portal. 
0110. In certain embodiments, theatrial portal, introducer 
needle, and the dilating introducer may be used as a single 
unit to insert the atrial portal into theatrium. The single unit 
may provide increased Stability for procedures that have sig 
nificant lateral or horizontal torque placed on the device. In 
this embodiment, there may be a tapered Suture tie area on the 
distal end of the atrial portal for securing the device to the 
atrium. After a securing Suture (e.g., purse-string Suture) has 
been placed, the unit (i.e., atrial portal, introducer needle and 
dilating introducer) can be positioned (e.g. under direct visual 
access by endoscopy) onto the Surface of the atrium, and 
within the identified entry location (e.g., in the center of the 
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purse-string suture) with the needle withdrawn into the dila 
tor. The needle can be advanced into theatrium. Next, a guide 
wire may be advanced into theatrium. The needle may then 
be partially withdrawn and the entire unit advanced to allow 
the dilating introducer and distal portion of theatrial portal to 
be inside the atrial cavity. The purse String suture may then 
tightened, as is described in more detail herein, thereby secur 
ing the atrial portal to the left atrium. In an embodiment, 
expandable members on the distal end of theatrial portal may 
be inflated, thereby securing the distal tip of the atrial portal 
into the left atrium. The guide wire, introducer needle, and 
dilating introducer may then be withdrawn. 
0111. At this point, i.e., once theatrial portal is introduced 
into the atrium, various tools and/or devices may be inserted 
into the atrium. 
0112. In certain embodiments of the devices, methods and 
systems of the present invention, heparin is administered to 
prevent thrombus formation within the atrium. For example, 
a left atrial portal can be perfused with heparinized saline to 
prevent thrombus formation within the device. 

Atrial Portal Procedures 

0113 a. Ablation Procedures in the Left Atrium 
0114 Currently, performing ablation in the left atrium is a 
difficult procedure, that requires extensive training to per 
form, and that is not without significant risk to the patient, 
especially for the targeted patient population (i.e., patients 
who have cardiac disease). Access to the left atrium during 
percutaneous catheter ablation typically has been performed 
by passing a needle across the atrial septum (i.e., the wall 
between the left and right atrium), positioning a wire from the 
right to the left atrium, and then dilating an opening between 
the two atria large enough to allow manipulation of catheters 
inside the left atrium. This can be a challenging procedure, 
and consequently, is performed by relatively few physicians. 
For example, ablation procedures to treat atrial fibrillation 
generally require two atrial septal defects: one for the ablation 
catheter and another for an interrogation electrode. At the 
completion of this type of procedure, the defects in the sep 
tum remain, allowing the inappropriate flow of blood 
between the left atrium and the right atrium until the defect 
closes, which generally requires about two to four months. 
Additionally, repeat ablation procedures using the trans-Sep 
tal approach can be associated with increased complications 
due to the scar tissue that has formed from prior trans-septal 
aCCCSS, 

0115 Embodiments of the devices, methods and systems 
of the present invention allow for direct cannulation of the left 
atrium to perform ablation procedures. Direct cannulation of 
the left atrium avoids the need to cross the intra-atrial septum, 
thereby eliminating the technical challenge of crossing the 
septum to gain access to the left atrium. Also, the risk of 
post-procedure atrial septal defects is significantly reduced, 
as no defect is made in the septum during the Surgery. 
0116. Additionally, direct cannulation of the left atrium 
allows the placement of larger ports and more Sophisticated 
instruments into the left atrium. Once the left atrial portal is in 
place, a physician can insert an ablation tool to perform 
procedures (e.g., ablative procedures to treat atrial fibrilla 
tion) inside of the heart with less risk and less complexity. 
0117 b. Heart Failure Sensors 
0118. In patients who have a failing heart, implantation of 
therapeutic devices such as pacemakers and/or implantable 
cardioverter defibrillators (ICDs) is a generally common 
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treatment, as Such devices may ameliorate symptoms So as to 
delay and/or prevent the patient requiring a Ventricular assist 
device. Current devices may incorporate “heart failure' sen 
sors, which can for example, measure transthoracic imped 
ance as a measure of worsening heart failure. Devices that 
measure direct pressure have been developed, although these 
devices primarily measure pressure in the right atrium, right 
Ventricle or right Ventricular outflow tract and infer changes 
in right sided pressure as a reference to left sided pressures. As 
a result, there is not always be a direct comparison of left 
sided filling pressures. 
0119 The devices, methods and systems of the present 
invention may, in certain embodiments, be used for measure 
ment of left atrial pressure. Although measurement of left 
atrial pressure by a trans-septal puncture from a Superior 
Subclavian approach has been explored, the procedure is 
complicated and therefore rarely, if ever, performed. For 
example, the trans-septal approach adds another "lead 
within the vascular structures, increasing the risk for Stenosis 
or occlusion of the vein. Also, the vein used for implantation 
may not be of appropriate size to allow placement of all of the 
required leads. For example, many implants use a biventricu 
lar device which has three leads, and thus, require a large vein 
for introduction. 

I0120 Direct cannulation of the left atrium using the 
devices, methods and systems of the present invention can 
eliminate the difficulty of crossing the intra-atrial septum 
from the Superior approach. Direct cannulation can reduce 
difficulties associated with emplacing multiple leads within 
the vascular structures. Using a left atrial portal of the present 
invention to provide access to the left atrium can allow place 
ment of left atrial pressure sensors which have a greater 
accuracy in assessing left sided filling pressures. The lead can 
then be tunneled back either from an epigastric access, or via 
the pericardium in a Superior fashion to the generator pocket 
(generally emplaced Subcutaneously). 
0.121. In certain embodiments, the devices, methods and/ 
or systems of the present invention may include a sensor 
“button' that uses a pressure sensor and a wireless commu 
nication with the device. In this way, remote monitoring of the 
atrial pressure may be performed. Also, combination lead 
therapies that contain sensors and the ability to pace the left 
atrium may be provided using the devices, methods and/or 
systems of the present invention. 
0122) 
(0123. Atrial fibrillation is responsible for about 15% of all 
strokes (Sandercock et al., BMJ 1992: 305:1460-5: Wolfet 
al., Am. Heart J., 1996; 131:790-5; and Kannel et al., Am. J. 
Cardiol., 1998; 82:2 N-9N) and evidence suggests that about 
90% of these strokes are related to thrombus formation in the 
left atrial appendage (Aberg et al., Acta Med. Scand., 1969: 
185:373-9: Stoddard et al., J. Am. Coli Cardiol. 1995:25:452 
9; and Blackshear and Odell, Ann. Thorac. Surg., 1996:61: 
755-9). The PLAATOR) device has been developed to 
percutaneously close the left atrial appendage (LAA) and 
exclude it from intra-cardiac circulation thereby potentially 
reducing the risk of embolic thrombus migration and stroke. 
This is less invasive than cardiac Surgical removal of the LAA 
and may decrease the risk of stroke in those patients with 
atrial fibrillation (AF). However, to emplace the PLAATOR) 
device, physicians must gain access to the left atrium via the 
atrial septum, which, as described previously, can be associ 
ated with complicating factors. 

c. Left Atrial Appendage Therapies 
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0.124. The devices, methods and systems of the present 
invention can, in certain embodiments, provide direct access 
to the left atrium for placement of these devices. Additionally, 
because the left atrial appendage can be directly visualized 
using pericardioscopy, procedures, instrumentation and 
devices for emplacing an occlusive device around the base of 
the LAA from the epicardium can be facilitated with endocar 
dial manipulation of the LAA. For example, the left atrial 
portal can be adjusted in size to accommodate the device 
being utilized. The additional ability to access the LAA via 
the pericardial sac and from the endocardial aspect may 
decrease the complexity of LAA device deployment. Also, 
ability to access the LAA via the pericardial sac may decrease 
the complexity of LAA occlusion and excision Surgically. 
0125 d. Valve Therapies 
0126 There is a need to improve methods for treating both 
mitral and aortic valve diseases. Currently, endovascular 
placement of valves, either by percutaneous femoral access or 
trans-apical access may be used. 
0127. The devices, methods and systems of the present 
invention may be used to provide access to the left atrium in 
a minimally invasive fashion, such that valve disorders may 
be treated without arresting the heart. For example, in one 
embodiment, the left atrial portal can be positioned and with 
the use of fluoroscopy or other types of imaging (e.g., intra 
cardiac and epicardial ultrasound), positioned such that 
valves in the heart (e.g., the mitral and aortic valves) are 
visualized and accessed to perform structural repairs. 
0128. For example, using the devices, methods and/or sys 
tems of the invention, the mitral valve annulus may be 
reduced internally by positioning a reducing device, such as a 
band, a ring or Suture material in the posterior mitral valve 
annulus. In this way, one can reduce the annulus and improve 
mitral annular dilatation which causes mitral valve regurgi 
tation. Such direct manipulation of the posterior mitral valve 
annulus may be performed using a left atrial portal of the 
present invention. In certain embodiments, imaging guid 
ance, either via an ultrasound probe positioned within the left 
atrial portal or via epicardial ultrasound, is used to visualized 
the valve. For example, using ultrasound, the amount of 
reduction can be determined in real time because the heart is 
beating and functioning during the reduction. The degree of 
reduction can be adjusted based on the improvement of the 
valve function. Using the devices, methods and systems of the 
present invention Such valve therapies may be performed on 
the beating heart, endoscopically, and without cardiopulmo 
nary bypass. 
0129. Additionally or alternatively, placement of expand 
able mitral valve and aortic valve prosthesis may be per 
formed using the devices, methods and systems of the present 
invention. In an embodiment, after the left atrial portal is 
positioned in the left atrial wall, a guide wire within the lumen 
of the left atrial portal may be threaded through the left atrium 
and into the valve to be treated. Next, devices (e.g., replace 
ment valves) may be positioned in the valve as required. 
Alternatively, devices necessary to deploy percutaneous 
valve technology through the left atrial portal may be used. 
Again, using the devices, methods and systems of the present 
invention such valve therapies may be performed on the beat 
ing heart, endoscopically, and without cardiopulmonary 
bypass. 
0130 e. Cardiac Assist Devices 
0131 Patients with acute post-cardiotomy heart failure 
(heart failure after open heart Surgery) or chronic, end-stage 
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heart failure may require mechanical Support with an “artifi 
cial heart”. These devices, like the NOVACOR(R) (World 
Heart, Salt Lake City, Utah) or HEARTMATER (Thoratec, 
Pleasanton, Calif.) help the heart pump blood when it is 
unable to keep up with the demands of the body. Traditionally, 
placement of these devices has required median sternotomy 
and cardiopulmonary bypass. Cannulas to connect the pump 
to the heart must be inserted into the right atrium and pulmo 
nary artery for right heart Support and in the left atrium and 
aorta for left heart support. 
0.132. The devices, methods and systems of the present 
invention may be used to provide access to the left or right 
atrium in a minimally invasive fashion, such that the left 
atrium can be cannulated for access by an artificial heart. For 
example, using the devices, methods and systems of the 
present invention, a cannula may be placed in the left atrium 
to drain blood from the lungs into a heart pump. Also using the 
devices, methods and systems of the present invention, 
another return cannula or bypass graft may be inserted into 
the femoral artery, the subclavian artery, the aorta, or other 
artery. The blood may then be pumped from the left atrium to 
the systemic arterial system with the left sided cardiac assist 
device, a “blood pump' positioned outside the heart. 
I0133. In yet other embodiments, the devices, methods and 
systems of the present invention may be used to inserta Small, 
tubular centrifugal pump through the left atrium and into the 
ascending aorta. By placing this type of pump in the left 
atrium or left ventricle, blood can be pumped from the left 
atrium and left ventricle out the aorta to support the left heart. 
The entire pump can be contained within the failing heart as 
a “bridge to recovery to be removed when the cardiac func 
tion recovers, or as a “bridge to transplantation” to be 
removed upon cardiac transplantation. The IMPELLAR) 
device (Abiomed, Danvers, Mass.) is an example of Such 
device. 
I0134. Because such centrifugal pumps are currently 
emplaced via percutaneous access, there may be size con 
straints on the size of the pump that can be used as the pump 
must be of a caliber small enough to fit through the femoral 
artery. Such limitations on the size of the pump can result in 
limitations on the flow rate that can be achieved. Using the 
devices, methods and systems of the present invention, a 
larger device can be placed through the left atrium, thereby 
allowing higher flow rates and added cardiac Support. 
0.135 Alternatively, the devices, methods and systems of 
the present invention may be used to emplace a similar cen 
trifugal pump within the right atrium and right ventricle to 
pump blood from the right atrium and right ventricle out the 
pulmonary artery to the lungs. 

Emplacement of Cardioscopic Atrial Pursestring (CAP) 
0.136 Theatrial portal of the present invention provides a 
conduit for direct access to the atrium. In order to maintain 
hemostasis and prevent air entrainment when using the atrial 
portal for Surgical access to the heart, the present invention 
comprises devices, methods and systems to secure the atrial 
portal in the wall of the atrium in an manner such that blood 
is not lost from the atrium via the incision used for insertion 
of the atrial portal in the left atrium. As described above, a 
Suture may be positioned near the entry location in the atrial 
wall. The suture (or sutures) may be used to secure the atrial 
portal in the heart wall. Also, the suture may be used to close 
the entry location (i.e., the orifice made in theatrium) after the 
atrial portal is removed. 
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0.137 In certain embodiments, a suture (or sutures) may be 
positioned around the circumference of the entry location to 
sealtheatrial tissue around the device. For example, in certain 
embodiments, a Suture may be positioned in a purse string 
manner. In certain embodiments, the purse-string Suture can 
be placed with traditional endoscopic needle drivers, or with 
an automated needle driver (Endostitch, Covidian, Dublin, 
Ireland). The purse-string also occludes the opening in the left 
atrium at procedure completion. 
0.138. In certain embodiments, the present invention com 
prises devices, methods and systems for placing the purse 
string automatically. For example, in Some embodiments, the 
cardioscopic atrial purse string (CAP) device may be placed 
over theatrial portal and advanced to theatrial surface. Upon 
deployment, a Suture on a needle may then be passed into the 
atrial epicardium, and then the Suture may be passed outward 
(i.e., out of the atrial wall) to be retrieved. By deploying two 
to four needles into the myocardium in a circular pattern, the 
purse-string may be developed and the retrieved ends can be 
used to secure the atrial portal to the left atrial epicardial 
Surface. As the purse-string is tightened, by pulling proxi 
mally (i.e., away from the heart) the atrial wall may be tight 
ened around theatrial portal, thereby preventing loss of blood 
from the atrium, and the entry of air into the heart. 
0.139. Upon completion of the surgical procedure, and 
removal of the atrial portal, the suture may be further tight 
ened (again by pulling the Sutures distally) and the Strings tied 
to permanently secure the defect in the atrium. 

Pericardial Portal 

0140. Other embodiments of the present invention may 
comprise a pericardial portal. Similar to the atrial portal, the 
pericardial portal can provide access to the pericardial space. 
As described in more detail herein, Such access can allow for 
insertion of other devices (e.g., Surgical tools, electrodes, 
ablation elements and the like) into the pericardial space, as 
for example, for use with a atrial portal. As described in more 
detail herein, in certain embodiments, the pericardial portal 
allows direct access, without continuous visualization, to the 
epicardial surface of the heart. 
0141. In an embodiment, the distal end of the pericardial 
portal is shaped to facilitate positioning and securing of the 
portal on the cardiac side of the pericardium. In certain 
embodiments, the distal end is not completely flush along the 
entire circumference, but is tapered Such that it extends out 
ward for at least part of the circumference. Also, in certain 
embodiments, the pericardial portal has a Substantially flat 
tened distal end. 
0142. In certain embodiments, the portal may have side 
access ports that allow lateral access into the pericardial 
space. These side ports may include radiographic markings to 
facilitate positioning the side ports in the pericardial space. 
0143. The pericardial portal may be inserted by the sur 
geon into the patient via the diaphragm either at the SubXy 
phoid location or at the transdiaphragmatic location in the 
central tendon of the diaphragm. Or, other routes for inserting 
the pericardial portal may be used depending upon the pro 
cedure to be performed. 
0144. Once in place, direct access inside the pericardial 
sac may allow various epicardial procedures to be performed. 
In addition to facilitating procedures performed with the 
atrial portal. Such procedures may include epicardial map 
ping and ablation, epicardial imaging (ultrasound, direct 
visualization using flexible scopes), placement of epicardial 
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pacing leads and other epicardial technologies. The pericar 
dial portal significantly reduces the concern for cardiac 
injury, while allowing pericardial access using existing meth 
ods and instrumentation. Using the pericardial portal of the 
present invention can allow for improved manipulation of 
cannulas and other devices in the pericardial sac or the heart. 
0145 Examples of therapies that may be performed using 
the pericardial portal of the present invention include the 
following therapeutic procedures. 
0146 a. Pacing Therapies 
0147 Pacing in patients with sick sinus syndrome is usu 
ally performed from the right atrium by endocardial/trans 
venous lead placement. However, using this approach, intra 
atrial conduction delay may prevent correct left atrial/left 
Ventricular synchrony. Such delay may lead to inadequate left 
Ventricular filling and reduced cardiac output. 
0148 Pacing of the left atrium can restore this synchrony 
which may be of significant benefit in the heart failure patient. 
For example, it has been shown that pacing of the left atrium 
can reduce acute episodes of atrial fibrillation after cardiac 
Surgery. Additionally, it is believed that left atrial pacing may 
also help prevent long-term episodes of atrial fibrillation. 
0149 Currently, left atrial pacing may be achieved by 
placing leads on the epicardial Surface of the left atrium at the 
time of open heart Surgery, or during transvenous lead place 
ment into the coronary sinus. However, it has been found that 
the transvenous approach (using either active or passive fixa 
tion leads) can have an increased risk for dislodgement of the 
leads. Also, there may often be a lack of suitable veins to the 
left atrium off the coronary sinus, thereby resulting in the 
need for Surgical placement by thoracotomy or sternotomy 
(i.e., cutting into the pleural cavity or through the breast 
bone). 
0150. Biventricular pacing devices may be required for 
patients with advanced heart failure. Such biventricular pac 
ing devices generally require placement of leads on the mid 
lateral left ventricle in a vein off the coronary sinus from a 
transvenous approach. The anatomy of the coronary sinus is 
variable and may not have adequate veins in the mid-lateral 
position, or the veins may contain a stenosis, or have signifi 
cant tortuosity So as to prevent placement of a left ventricular 
pacing lead. Surgical placement of a left ventricular lead may 
be performed, but requires a thorascopic or thoracotomy 
approach. 
0151. Also, pediatric patients who need pacing therapies 
usually require epicardial lead placement. Such epicardial 
leads are generally placed using a thoracotomy with most 
leads placed on the right atrium and right ventricle. Chronic 
right ventricular pacing can lead to left ventricular dysfunc 
tion in a Subset of patients. 
0152. As described in more detail herein, in various 
embodiments of the devices, methods and systems of the 
present invention, the pericardial portal of the present inven 
tion may be used for placement of leads on the epicardial 
surface of the heart. Use of the pericardial portal and associ 
ated methods and systems of the present invention can allow 
for placement of leads where currently lead placement tech 
nologies are limited by lack of Suitable anatomy and elimi 
nates the need for large incisions in the chest (e.g., thorac 
otomy). 
(O153 b. Epicardial Ablation 
0154 Arrhythmias may have epicardial foci that are 
unable to be ablated from an endocardial approach. This 
leaves the option for either medical therapy or epicardial 
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ablation. Epicardial ablation is currently performed only at 
specialized centers primarily due to the technical difficulties 
in gaining access to the pericardium. Current techniques have 
an increased risk for epicardial vascular damage or chamber 
perforation due the lack of significant space between the 
pericardium and the heart. 
O155 As described in more detail herein, in various 
embodiments of the devices, methods and systems of the 
present invention, the pericardial portal of the present inven 
tion may be used to provide access for an electrophysiologist 
to perform epicardial ablation without the increased risk cur 
rently associated with pericardial access. 
0156 c. CorCap 
0157. The CorCap device is a mesh sock that may be 
placed on the epicardial surface of the heart to restrict the 
overall volume of the heart so as to treat heart failure which 
can result from dilation of the heart. The CorCap device does 
not require Suturing to the epicardium, but does require access 
to the heart by thoracotomy. 
0158. As described in more detail herein, in various 
embodiments of the devices, methods and systems of the 
present invention, the pericardial portal of the present inven 
tion may be used for deployment of a CorCap (or similar 
device) into the pericardial space. The CorCap may then be 
positioned using thorascopic tools, thereby eliminating the 
need for thoracotomy in these high risk patients. 

Emplacement of a Left Atrial Portal 

0159 FIG. 1 illustrates the surface anatomy of a person 
with the location of the cardioscopic port. A relatively small 
(e.g., 2-3 cm) incision in the midline below (caudad to) the 
Xyphoid allows access to the abdomen within the peritoneum 
or to the pericardial sac outside the peritoneum. 
0160. As illustrated in the figures, the cardioscopic (e.g., 

atrial) portal, or pericardial portal, may be positioned through 
the peritoneum and through the central tendon of the dia 
phragm. However, as is known by those of skill in the art, 
other routes may be used provide access to the pericardial sac 
via a Sub-Xyphoid location. For example, in one embodiment, 
a pericardial portal or atrial portal can be inserted into the 
abdomen through a small (e.g., about 1-3 cm) incision in the 
abdominal wall just below the Xyphoid, and positioned adja 
cent to the diaphragm. Next, a cutting tool at the distal end of 
the pericardial portal 2 may be used to make a defect (i.e., 
opening) in the diaphragm. 
0161 The pericardial portal and/or atrial portal may then 
be threaded though the abdominal wall until the pericardium 
is identified. For example, the pericardium may be identified 
under direct vision behind the xyphoid and outside the peri 
toneal cavity or visualized with endoscopic guidance and an 
incision made in the pericardial sac for positioning of the 
atrial portal or the pericardial portal. Access to the epicardial 
surface of the heart via this sub-xyphoid approach enables 
procedures on the surface of the heart described herein. 
0162. In FIG. 1, a pericardial portal 2 is seen in the upper 
abdomen 4 but not in the thorax 6. A similar entry is per 
formed for the atrial portal (not shown). 
0163. In FIG. 2, the pericardial portal 2 is pictured within 
the peritoneal cavity. The pericardial portal 2 is shown tra 
versing the abdomen and penetrating the diaphragm in the 
central tendon 8, anterior to the left lobe of the liver 10 and to 
the left (i.e., anatomically) of the falciform ligament 12. The 
diaphragm 14 is depicted. 
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0164. In certain embodiments, as where using a pericar 
dial portal, procedures may be performed where the pericar 
dial sac is not opened, but the Surgery or positioning of a 
therapeutic device or tool (e.g., defibrillator pads) is done on 
the outer surface of the pericardium. The pericardial portal 
may be positioned via a Surgical defect in the central tendon 
of the diaphragm Such that the pericardial space is elevated 
and the distal end of the pericardial portal can be positioned 
behind the pericardial sac. The distal end of the pericardial 
portal may create a temporary space between the pericardium 
and adjacent mediastinal structures. This allows extra-peri 
cardial Surgical procedures to be performed. 
0.165 Alternatively, a cutting tool that extends from the 
distal end of the pericardial portal or the left atrial portal can 
be used create an incision in the pericardial sac allow for the 
distal end of the portal to be inserted into the pericardial sac 
and positioned in the pericardial space So as to create a tem 
porary space within the pericardium (i.e., the pericardial sac). 
Positioning of the distal end of the portal within the pericar 
dial sac allows Surgical procedures to be performed directly 
on the epicardial surface (i.e., the surface of the heart). 
0166 Each of the stages of positioning an atrial portal, or 
a pericardial portal may utilize an endoscope positioned 
within the lumen of the portal. In this way, the posterior side 
of the heart and/or other organs or body tissues of interest can 
be directly visualized using a viewing device (e.g., camera) at 
the proximal end of the endoscope. 
(0167. There are a variety of routes that may be used to 
access the organ or tissue of interest. In certain embodiments, 
access to the pericardium is via an incision below the Xyphoid 
process and an incision in the diaphragm. In other embodi 
ments, access to the pericardium may be obtained by a tran 
scervical pathway. For example, access to the pericardium 
and the intrapericardial space may be gained by an incision 
above the clavicles and the sternum, by creating a space in the 
pre-tracheal fascial plane anterior to the trachea and posterior 
to the great vessels and cardiac structures and between the 
pleural spaces. Alternatively, the pericardium may be 
accessed by creating a window in the pericardium behind the 
great vessels and superior to the dome of the left atrium. The 
devices, methods and systems of the present invention allow 
access to the heart from the posterior side of the patient, 
without interference from other organs in the thoracic cavity 
or the spine. 
(0168 FIG. 3 illustrates an embodiment of a view at the 
distal end of a pericardial portal 2 or the distal end of an atrial 
portal. The view may be provided via an endoscope that is 
positioned within the lumen of the pericardial portaland/oran 
atrial portal. The view is within the pericardial sac. The pos 
terior pericardium 16 is seen behind the posterior left atrium 
18. The coronary sinus 20 is seen close to the end of the 
pericardial portal 2. The right 22 and left 24 inferior pulmo 
nary veins are illustrated. The anatomical structures are seen 
while the heart is beating and Supporting normal circulation. 
0169 FIG. 4 illustrates a similar view of the pericardial 
anatomy as seen in FIG. 3. The entry location 26 for place 
ment of a left atrial portal is identified. The entry location (i.e., 
the position on the heart for insertion of the left atrial portal 
through theatrial wall) may differ depending upon the type of 
procedure being performed. For example, the left atrial portal 
may be positioned closer to the left inferior pulmonary vein 
24 for aortic valve procedures but closer to the right inferior 
pulmonary vein 22 for mitral valve procedures. 
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0170 FIG. 5 illustrates an embodiment of a purse string 
suture 28 that has been placed around the left atrial portal 
position 26. The suture 28 can be placed with endoscopic 
needle driver and other endoscopic Suturing instrumentation. 
Cotton pledgets 30.32 may be used to improve the seal for the 
atrial portal in the left atrium, as well as to prevent trauma to 
the atrial tissue. Although 2 pledgets are shown, the number 
of pledgets may be varied as required by the size of the portal. 
For example, in some cases no pledgets are required, whereas 
in other cases more than 2 pledgetts are required. Also, other 
types of Support elements may be used. The Suture passes 
through one pledget 30. The suture is threaded inside the left 
atrial wall between 30 and 34 and between 30 and 36. The 
suture is seen on theatrial surface at 34,36. The suture is then 
threaded inside the left atrial wall between 34 and 32 and 
between 36 and 32, and then both ends of the suture are passed 
through another pledget 32 directly opposite the first pledget 
with respect to the entry location 26 on the surface of the left 
atrium 18. When the suture is tightened, the pledgets can 
approximate and close the purse string around the left atrial 
portal location 26 so as to provide hemostasis and secure the 
left atrial portal to the left atrial surface 18. 
0171 FIG. 6 illustrates a left atrial portal 38 passing 
through the outer surface 18 of the left atrium and secured by 
the purse string suture 30, 32, 34, 36. As illustrated in FIG. 6, 
the proximal end of the left atrial portal 38 may exit out of the 
abdomen of the patient. 
0172 Also depicted in FIG. 6 is cardioscopic tourniquet 
40that can be used to secure the suture 28 around the left atrial 
portal 38. In an embodiment, the tourniquet may be a Rommel 
tourniquet. The cardioscopic Rommel tourniquet should be 
Sturdy enough to provide Sufficient resistance to close the 
purse string as the Suture 28 is tightened. Also, the tourniquet 
must also be of sufficient length for the proximal end of the 
tourniquet to be manipulated by the physician. In one 
embodiment, the cardioscopic Rommel tourniquet 40 may be 
made of latex-free plastic and is about from 10 to 30, 12 to 28, 
14 to 26, 16 to 24, or 18 to 22, or about 20 inches in length and 
has an internal diameter of 1.0 to 3.0, or 1.5 to 1.8, or about 2.0 
to 2.5 mm. 

0173 FIG. 7 illustrates an embodiment of a suture capture 
device 47 that may be used with a left atrial portal of the 
present invention. The suture capture device 47 may be 
passed through the cardioscopic Rommel tourniquet 40 (FIG. 
7A) to capture the suture 28. The suture capture device may 
then be used to pull the suture into the distal end the tourni 
quet (FIG. 7B), through the tourniquet (FIG.7C), and out the 
proximal opening of the tourniquet (FIG. 7D) where tension 
can be applied to the Suture 28 to secure the purse string 
30,32.34.36 against the cardioscopic Rommel tourniquet 40. 
0.174 FIG. 8A illustrates a pericardial portal 2 with the 
cardioscopic Rommel tourniquet 40, a left atrial portal 38, 
and an endoscope 44 emerging from the distal opening of the 
pericardial portal. FIG. 8A illustrates an embodiment where 
the tourniquet 40 is being used by a physician to secure the 
purse string 28 around the left atrial portal. Also, shown in 
FIG. 8A is an endoscopic camera 44 attached to a video head 
46 outside the proximal opening of the pericardial portal 2. 
0.175. In some cases, where the pericardial portal 2 may 
not have an adequate opening to accommodate all the instru 
ments required, a different access for placement may be used. 
This embodiment is depicted in FIGS. 8B-8D. 
0176 Thus, FIG. 8B demonstrates the pericardial portal 2 
with a cardioscopic Rommel tourniquet 40, and an endoscope 
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44 emerging from the distal (and proximal) openings of the 
pericardial portal. In this embodiment, a separate guide wire 
54 may be placed outside of the pericardial portal 2 and into 
the pericardial space. The guide wire may then be inserted 
into the entry location selected for insertion of the left atrial 
portal into the left atrium (shown in FIG. 8C as centered 
within the purse string suture 30,32.34,36). The guide wire 54 
can be placed through the same access as the cardioscopic 
portal 2 or through a secondary access using an introducer 
needle positioned outside the pericardial portal and into the 
left atrium under endoscopic visualization of the endoscope 
within the pericardial portal. 
(0177 FIG.8C shows the left atrial portal 38 with a dilating 
introducer 56 positioned at the distal end of the left atrial 
portal. The dilating introducer 56 can be used to increase the 
opening in theatrial wall as the left atrial portal is inserted into 
the entry location by manipulating the proximal end 57 of the 
introducer. As shown in FIG. 8C, the left atrial portal can be 
advanced along the guide wire 54 into the pericardial space 
and until the distal end of the left atrial portal is in adjacent to 
the entry location. Next the left atrial portal can be threaded 
over the guide wire and inserted into the left atrial wall as 
described in more detail in FIG. 9. Final placement of the left 
atrial portal 38 when external to the pericardial portal 2, is 
shown in FIG. 8D. 
0.178 FIG.9 demonstrates placement of a left atrial portal 
in the left atrial wall. In FIG. 9A, the purse string has been 
positioned and the pledgets 30.32 are seen on the epicardial 
Surface of theatrial wall 48. A hollow bore needle 50 can be 
placed in the middle of the purse string (i.e., at the identified 
entry location 26 for the left atrial portal) and into the left 
atrium 52. As shown in FIG.9B, a wire with a flexible tip 54 
may be passed through the distal end of the needle 50 and 
positioned inside the left atrium 52. As shown in FIG.9C, the 
needle may then be pulled proximally out of theatrial wall 48 
while leaving the wire in theatrium. In one embodiment, and 
as depicted in FIG. 9C, the guide wire inserted into the left 
atrium passes from outside the abdomen through the pericar 
dial portal (not shown) and into the left atrium 52. FIG. 9D 
demonstrates the position of the left atrial portal 38 within the 
left atrium 52 over the guide wire 54. As shown in FIG.9D, 
the left atrial portal 38 may be advanced over the guide wire 
54 and positioned adjacent to the entry location. At this point, 
a removable dilating introducer 56 within the left atrial portal 
central lumen can be positioned over the wire 54 so as to 
engage the opening 28 in the left atrial wall 48. By pushing the 
left atrial portal distally, the dilating introducer may be 
inserted into the left atrial wall, thereby expanding the open 
1ng. 
0179 At this point, the left atrial portal may be secured in 
the left atrial wall. FIG. 9D demonstrates the use of a distal 
cap 58 to secure the left atrial portal 38 in the left atrial wall. 
The distal cap may be made offirm Silastic or other Surgically 
acceptable material. In certain embodiments, the cap may be 
coated with heparin. In certain embodiments, the distal cap 
may be formed with a central opening and an external diam 
eter that is widens from proximal to distal. In this way the 
most distal part of the cap is wider than the proximal end of 
the cap. In an embodiment, the cap narrows at the portion of 
the cap that is located within the left atrial wall 48. The narrow 
neck helps secure the cap and the portal to the left atrial 
Surface. 

0180. In certain embodiments, the cap may have elements 
on the proximal end of the cap to secure the cap in the atrial 
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wall so as to prevent the left atrial portal from be inserted any 
further into the left atrium, so as to limit the amount of device 
which can be placed inside the left atrium. For example, in 
Some embodiments, the cap may comprise at least two flat 
elements (e.g., wings) 59a, 59b that extend from the central 
diameter of the cap. The wings may be of the same material as 
the rest of the cap or may be made of a different material. The 
wings may be positioned at about the narrow neck of the cap. 
The wings may also provide additional security as the 
pledgets 30, 32 can be positioned external to the wings of the 
cap to secure the wings to the left atrial wall as the purse string 
is tightened. In an embodiment, and as shown in FIG. 9, the 
wings may be inserted underneath the pledgets 30.32 such 
that tightening the Sutures can be used to further secure the 
portal against the atrial wall. 
0181 FIG. 9, panels E-H, shows an embodiment where 
the left atrial portal, dilating introducer, and needle are 
inserted as one unit. In FIG. 9E, the purse string has been 
positioned and the pledgets 30.32 are seen on the epicardial 
surface of the left atrium 48. The left atrial portal 38, dilating 
introducer 56, and needle 50 are positioned in the middle of 
the purse string on the left atrium 52. FIG. 9F shows the 
needle 50 advanced through the wall 48, and into the left 
atrium 52. FIG.9G shows an embodiment where a wire with 
a flexible tip 54 has been passed through the needle 50, and is 
positioned inside the left atrium 52. The left atrial portal unit 
38, dilating introducer 56, and needle 50 (which in some cases 
may be partially withdrawn) can then be advanced as one unit 
through the left atrial wall 48. FIG. 9H, shows the left atrial 
portal 38 threaded over the guide wire 54 and into within the 
left atrium 52, but with the needle withdrawn back into the left 
atrial portal and removed via by the operator by pulling the 
needle proximally out of the left atrial portal. 
0182 FIGS. 10A and 10B illustrate other embodiments of 
the left atrial portal. FIG.10A illustrates the distalend of a left 
atrial portal without theatrial wall cap. As shown in FIG. 10A, 
this embodiment may be secured in the atrial wall 48 by 
tightening the purse string Suture and pledgets 30, 32 once the 
distal open end is within the left atrium 52. 
0183 FIG. 10B is an embodiment of a left atrial portal that 
comprises an expandable cap 62 at the distal end of the left 
atrial portal. In an embodiment, the expandable cap may be 
used to secure the left atrial portal to the left atrial wall 48. In 
an embodiment, the expandable cap 62 has a distal portion 63 
which, once inside the left atrium 52, can be expanded so as 
to increase the diameter of the cap and secure positioning of 
the cap so that the cap (and thus, the left atrial portal) cannot 
be pulled out of the atrium. The expandable cap 62 also has a 
more proximal portion 65 which is positioned external to the 
left atrium Such that when this portion of the cap is expanded, 
the cap (and thus, the left atrial portal) cannot be further 
inserted into the atrium. In an embodiment, the cap may be 
heparin coated. The cap may be expanded with a gas (e.g., air) 
or a fluid (e.g., Saline) that is injected through a lumen open 
ing at the proximal end of the left atrial portal. 
0184 The proximal end of the left atrial portal may be 
fashioned to allow manipulation and access to various tools 
that are to be inserted into the left atrium. Also, the proximal 
end of the left atrial portal may be fashioned so as to facilitate 
insertion of the left atrial portal into the into theatrial wall by 
the physician, as e.g., to facilitate use of an ultrasound probe 
or other imaging equipment, or to facilitate use of needles, 
guide wires, the dilating introducer and/or the expandable 
distal cap as described herein. 
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0185. One embodiment of a proximal end of an atrial 
portal and/or a cardioscopic portal of the present invention is 
shown in FIG. 10C. There may be an addition to the proximal 
end to allow the passage of devices overtheatrial portal. Such 
as a larger portal to be inserted over the atrial portal 38. For 
example, a portal may be threaded over an atrial portal and 
used to place a Suture in the atrial wall. In an embodiment, 
Such an over-lying portal is a pericardial portal 2. 
0186. In certain embodiments, the proximal end of the 
atrial portal or a pericardial portal of the present invention 
may comprise a one way valve 66. Additionally or alterna 
tively, the proximal end of the atrial portal or pericardial 
portal of the present invention may also have threads 68 for 
the attachment of extensions and adaptors 70. Such proximal 
adaptors and/or end pieces may have a cap 72 which can 
attach to threads 68 on the left atrial portal or the pericardial 
portal of the present invention. Also, in certain embodiments, 
Such proximal adaptors may comprise one or more one-way 
valves 66. Where the proximal adaptor provides an extension 
to the portal, if may further comprise an open proximal end 
76. Also, in certain embodiments, the proximal adpator/end 
piece may comprise an arm 78 for the attachment of a valve 
(e.g., a three-way valve or other valves) 60 for infusion of 
fluids. 

0187 FIG. 10E, depicts an alternate embodiment of the 
proximal end of a left atrial portal or pericardial portal of the 
present invention. Thus, as illustrated in FIG. 10E, the left 
atrial portal 38 or a pericardial portal may, in certain embodi 
ments, comprise a nonremovable port 72 having a one way 
valve 66 and a stopcock assembly 60. This configuration may 
be used to decrease the chance for air to enter into the left 
atrium as could occur with a detachable threaded proximal 
port (e.g., if port 72 were detachable). FIG. 10F shows an 
embodiment of a proximal port 72 in a head on view. The 
one-way valve opening 66 may be sized to accept the dilator 
introducer 56 used for introduction of the distal end of the left 
atrial portal into the left atrium. 
0188 FIGS. 10G and 10H depict a proximal port 72 with 
a diameter that expands towards the proximal direction. As 
shown in FIG. 10G, the port may comprise multiple valves 
(e.g., one-way) that provide access to a left atrial portal or a 
pericardial portal of the present invention. The port shown in 
FIG. 10G (top view) and 10H (head-on view) may comprise 
multiple one-way valves 66. Although the port is depicted as 
being triangular in shape, other shapes may be used. The left 
atrial portal 38 or pericardial portal can be sized as needed to 
allow more than one catheter or other instrument to be passed 
into the left atrium. An example is a mapping and ablation 
catheter. 

0189 FIG. 11 is a diagram of the inside of the left atrium 
52 as accessed by a left atrial portal 38 of the present invention 
showing the right Superior pulmonary vein orifice 82, the 
right inferior pulmonary vein orifice 84, the left superior 
pulmonary vein orifice 86, the left inferior pulmonary vein 
orifice 88, and the orifice to the left atrial appendage 90. The 
posterior annulus of the mitral valve 92 is also depicted. It can 
be seen that the distal end of the left atrial portal 38 enters the 
left atrium 52 such that the internal portion of the distal cap 58 
is within the internal wall of the left atrium surrounded by the 
purse string Suture 28. 
0190. As described in detail herein, the devices, methods 
and systems of the present invention can provide for direct 
access to insert Surgical tools and/or therapeutic devices in the 
left atrium. FIG. 12 illustrates a left atrial portal 38 and distal 
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cap 58 positioned in the left atrial wall 48 such that the left 
atrial portal provides access to the left atrium 52. In an 
embodiment, and as illustrated in FIG. 12, the left atrial portal 
allows for a catheter (ablation, sensing electrode, angiogra 
phy, or pressure-monitoring) 94 to be inserted directly into 
the left atrium 52 from outside the abdomen via the central 
lumen of the left atrial portal 38. The catheter may, for 
example, be an ablation catheter that can be directed into the 
right superior pulmonary vein orifice 82 or the right inferior 
pulmonary vein orifice 84 to treat arrhythmias originating in 
these locations. Other embodiments may include placing 
electrodes or pressure monitoring catheters at anatomical 
locations within the left atrium. 

0191 As described in detail herein, the devices, methods 
and systems of the present invention can provide for direct 
access for treatment of valves in the left atrium or parts of the 
heart that are accessible via the left atrium. FIG. 13 illustrates 
an embodiment of a method of using a left atrial portal of the 
present invention for repairing valves in the heart. Thus, as 
illustrated in FIG. 13, the left atrial portal 38 and distal cap 58 
are positioned in the left atrial wall 48 so as to provide access, 
via the distal opening of the left atrial portal 38 to the inside of 
the left atrium 52. As shown in FIG. 13, a catheter with a 
hollow central lumen 96 may be threaded into the left atrium 
via the central lumen of the left atrial portal 38. The catheter 
may then be threaded by the physician manipulating the cath 
eter at the proximal end of the left atrial portal to the valve 
requiring therapy. For example, in an embodiment, and as 
depicted in FIG. 13, the catheter may be threaded through the 
mitral valve 98, and through the left ventricle 100, out the 
aortic valve 102, and into the ascending aorta 104. Next, and 
as shown in FIG. 13, a guide wire having a flexible tip 54 may 
be passed through the catheter 96 into the ascending aorta, 
through the aortic arch 106 and down the descending thoracic 
aorta 108. The catheter 96 can then be removed leaving the 
wire 54 in place. This wire provides a platform for the posi 
tioning of devices (stents, valves) in the aortic valve 102 or the 
aorta 104,106,108. 
0.192 In an embodiment, echocardiography or ultrasound 
can be used to confirm positioning of the guide wire and other 
tools in the heart. Alternatively, in some embodiments, an 
endocardiograpic catheter positioned in the lumen of the left 
atrial portal or alternatively advanced into the left atrium may 
be used. 

0193 In certain embodiments, and as illustrated in FIG. 
14, the catheter 96 may be removed to allow for emplacing a 
dilator catheter 110 and associated dilating balloon 112 in the 
aorta using a left atrial portal of the present invention. Thus, as 
illustrated in FIG. 14, the catheter 96 (not shown) may be 
pulled back into the left atrial portal. At this point, a dilator 
catheter and balloon may be threaded along the guide wire 54 
and positioned in the aortic valve. The balloon 112 may be 
expanded (e.g., with saline) to an appropriate pressure to 
compress the diseased aortic valve to the wall of the aorta, 
thus increasing the internal diameter of the aortic valve and 
making it more acceptable for Stented valve deployment. In 
certain embodiments, and as depicted in FIG. 14, the device 
used for valve repair may include a debris capture device 114 
to capture any debris which may be broken free from the 
vessel or the valve during the procedure. In an embodiment, 
the device for capturing Such debris may be shaped like a 
parachute or umbrella. The debris capture device 114 may be 
positioned on the guide wire 54 downstream (i.e., in relation 
to blood flow) of the balloon 112 to capture loosened debris so 
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as to decrease the risk of embolic event such as stroke. The 
capture device 114 may be included as part of the balloon 
dilator 110 or may be a separate, independent device. The 
deployment of the capture device may be performed by 
advancing the capture device 114 in an unexpanded configu 
ration out the distal end of the catheter 110. Once released 
from the catheter 110, the capture device can be expanded 
(opened) by the intrinsic blood flow in the aorta. The capture 
device 114 may include attachment cords 116. Such attach 
ment cords 116 can provide Support, maintain the device in an 
expanded configuration despite variations in blood flow, and 
provide a mechanism for removal of the capture device at 
completion of the procedure. For example, once the proce 
dure for repair of the valve is completed, the attachment cords 
116 can be withdrawn, collapsing the capture device 114 
around the debris, and then the collapsed capture device (and 
captured debris) can be withdrawn through the left atrial 
portal 38. Once the aortic valve is adequately dilated, the 
balloon is withdrawn leaving the guide wire 54 in position. 
0194 As described in detail herein, the devices, methods 
and systems of the present invention can provide for direct 
access for emplacement of stented valves in the left atrium or 
parts of the heart that are accessible via the left atrium. FIG. 
15 demonstrates the stented aortic valve prosthesis 118, 119 
on a sheath 120 with a tapered distal end that has been 
advanced and over the guide wire 54 and positioned in the 
aorta104. In an embodiment, the sheath may have an expand 
able portion on which the stent 118 and valve prosthesis 119 
is mounted. When expanded, the sheath can secure the pros 
thesis into the appropriate position at the aortic valve 102. 
Once the stent 118 and prosthesis 119 are deployed such that 
it is securely positioned within the wall of the aorta, the 
introducer 120 can be removed leaving the guide wire 54 in 
position. 
0.195 FIG. 16 demonstrates an aortic stented valve pros 
thesis 118, 119 in appropriate positioned at the location of the 
aortic valve. At this point, the guide wire 54 and the left atrial 
portal 38 may be removed and the purse string suture (not 
shown) can be tightened to close the opening in the left atrial 
wall 48. 

0196. The devices, methods and systems of the present 
invention may be used to treat other valves that are accessible 
via the left atrium. FIG. 17 depicts emplacement of a stented 
mitral valve prosthesis at the mitral valve 98 using the 
devices, methods and systems of the present invention. The 
stented mitral valve prosthesis 121, 122 may be deployed in 
the similar manner as described for the aortic valve, as for 
example using an expandable introducer 123 to deploy the 
stent 122 and prosthesis 121 into the appropriate position in 
the valve 98. Again, the guide wire 54 may be used as a 
platform to position the introducer 123 and the stent and 
prosthesis 121, 122. In this embodiment, the guide wire is 
threaded into the left ventricle 100. Echocardiography can be 
used to confirm position of the aortic and the mitral valve 
prosthesis and to confirm appropriate location and function 
after deployment. 
0.197 As described in detail herein, the devices, methods 
and systems of the present invention can provide for direct 
access for reduction of the posterior annulus of the mitral 
valve for patients with mitral regurgitation. To enable reduc 
tion of the posterior annulus of the mitral valve, suture mate 
rial can be positioned into the posterior annulus to provide an 
anchor for tissue approximation. FIG. 18A demonstrates one 
embodiment of one such suture anchor device. FIG. 18A is an 
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example of a "twosided” barbed needle 124 with attached 
suture 126. The barbed suture can be deployed into the annu 
lus of the posterior mitral valve to secure the suture in the 
annulus of the posterior mitral valve for annular approxima 
tion. When the barbed needle is inserted, counter-traction (i.e. 
by pulling distally) can be used to engage the barbs in the 
mitral valve annulus tissue such that the barbed needle is 
securely positioned in the annulus of the posterior mitral 
valve. Such barbed needles can be inserted easily using the 
devices, methods and systems of the present invention and, by 
securing two or more Sutures, can provide Sufficient capture 
of the mitral valve annulus to allow reduction of the posterior 
mitral valve annulus. 

0198 FIGS. 18B and 18C shows a barbed needle 124 and 
associated introducer needle 128 that may be used to insert 
the needle in the proper location. The barbed needle 124, 
when within the introducer needle 128 does not have the 
barbs exposed (FIG. 18B). When the barbed needle 124 is 
advanced, as in FIG. 18C, the barbs are exposed and can be 
securely inserted into (i.e., capture) adjacent tissue, prevent 
ing removal and retraction. 
0199. In certain embodiments, the barbed needle also 
comprises a sheath, positioned over the Suture, and that abuts 
the base (i.e., proximal end) of the needle. Such a sheath may 
be used to push the needle out the distal end of the introducer 
needle. FIG. 19, panels A and B, demonstrates how the barbed 
needle 124 is advanced out the end of the introducer needle 
128using a sheath 130 that is threaded over the suture 126. As 
the sheath 130 is advanced, it is able to push against the base 
of the barbed needle 124. The sheath 130 has a central lumen 
which is large enough to cover the suture 126, but which is not 
larger than the barbed needle 124. This allows the physician 
manipulating the proximal end of the sheath to introduce the 
barbed needle into the tissue as the sheath is advanced distally 
through the introducer needle. 
0200 FIG. 20 demonstrates one example of the use of the 
devices, methods and systems of the present invention for 
positioning an introducer needle 128 (and associated barbed 
needle, not shown) into the posterior mitral valve annulus 98. 
As shown in FIG. 20, the introducer needle 128 may be 
contained within the central lumen of a steerable catheter or 
sheath 132. The steerable sheath 132 may be passed through 
the left atrial portal 38 into the left atrium 52 and towards the 
mitral valve 98. Once the distal end of the steerable sheath is 
positioned close to the mitral valve, the introducer needle 128 
can be advanced out the distal end of the steerable sheath 132. 

0201 FIG. 21 depicts placement of the introducer needle 
128 in the posterior annulus tissue of the mitral valve 98. As 
shown in FIG. 21, the steerable sheath 132 can be manipu 
lated so as to emerge from the left atrial portal 38, and is 
threaded through the left atrium 52, and to the mitral valve 
where the introducer needle 128 is inserted into the annulus of 
the mitral valve using echocardiographic guidance. Once the 
introducer needle 128 is in position, the barbed needle 124 
may be advanced into the annular tissue where it is secured. 
0202 Reduction of the posterior mitral valve annulus may 
generally employ two or more such barbed needles that are 
implanted in the poterior mitral valve annulus. FIG. 22 dem 
onstrates two barbed needles 124 in the posterior annular 
tissue of the mitral valve 98. The needles are generally posi 
tioned at a distance from each other which may range from 
about 1 to 5 cm, depending upon the extent of reduction 
required. As illustrated in FIG. 22, the suture 126 of each 
barbed needle 124 may exit the left atrium 52 via the left atrial 
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portal 38. The location of the barbed needles 124 in the 
annulus is selected to cause the posterior annulus to be 
reduced when the sutures are tightened and the needles are 
brought into approximation. As the needles are approxi 
mated, the annulus will be plicated, or reduced. Using the 
devices, methods and systems of the present invention, reduc 
tion of the mitral valve annulus may be evaluated, in real-time 
(i.e., on the beating heart), by echocardiography to determine 
reduction in mitral valve regurgitation as the Sutures are tight 
ened. 

0203 FIG. 23 depicts the reduction of the annulus as two 
barbed needles 124 are drawn closer to each other. A clasp 
134 may be advanced over the suture to the point that the clasp 
approximates the barbed needles and holds them in the cor 
rect position. In an embodiment, advancement of the clasp 
134 over the Suture 126 may be done using a clasp advancing 
catheter (not shown) with an open central lumen that can be 
threaded over the suture (i.e., one suture per barbed needle) to 
push the clasp distally. The clasp may be advanced as the 
mitral valve regurgitation is interrogated. Once the appropri 
ate reduction of the annulus is achieved and the mitral regur 
gitation is eliminated, the clasp advancing catheter may be 
removed, leaving the clasp 134 remaining in position with the 
appropriate tension on the Sutures 126. 
0204 FIG. 24 depicts another embodiment of posterior 
mitral valve reduction. Using a steerable sheath 132 posi 
tioned through the left atrial portal 38, a radiofrequency 
needle 135 may be positioned at selected locations in the 
mitral valve annulus. Ablation of the tissue 136 to create a 
scar can then lead to contraction of the tissue around the 
mitral valve. When a series of ablations 136 within the pos 
terior mitral valve annulus are created, the contraction which 
occurs can reduce the annulus and thereby reduce mitral 
regurgitation. The radiofrequency needle 135 generates ther 
mal heat within the cardiac tissue. 

0205 As described in detail herein, the devices, methods 
and systems of the present invention can provide for direct 
access to the heart to allow for implantation of intracardiac 
assist devices (ICADs). FIG. 25 demonstrates an embodi 
ment of an intracardiac assist device 140 for a bridge to 
transplantation. When positioned in the left ventricle, the 
ICAD is used to encourage blood flow from the left ventricle 
100 out the aorta 104. As depicted in FIG. 25, the ICAD 140 
may be secured, in Some embodiments, by a stent positioned 
at the ejection end 138 of the ICAD. The stent 138 may be part 
of the ICAD 140 or, in alternate embodiments, may be a 
separate device. The ICAD generally is configured with 
inflow openings 142, where blood may be drawn into the 
ICAD. The blood may then be ejected with a pump 144 
contained within the ICAD 140. In alternate embodiments, 
the internal ICAD pump may be a centrifugal head pump, a 
diaphragm pump, or an impellar type pump. 
0206 Similar to implantation of other devices, and as 
depicted in FIG. 25, the ICAD may be inserted over a guide 
wire 54 (partially withdrawn) which is positioned using a left 
atrial portal 38. Thus, as shown in FIG.25, the guide wire may 
be threaded through the left atrium 52, the mitral valve 98, the 
left ventricle 100, and out the aorta 104. With the guide wire 
54 in place, the ICAD device may then be inserted and, once 
in appropriate position, the distal stent portion deployed to 
secure the device. As known by those in the art, other embodi 
ments may include other mechanisms to secure the ICAD to 
the endocardial Surface and prevent migration. 
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0207. Once the ICAD is secured in place, energy may 
supplied by a cable 146 which exits through the mitral valve 
98 and left atrium 52 to a power source (e.g., generator) 
placed Subcutaneously in the abdominal wall. In a similar 
manner, temporary assist devices which currently exist on the 
market, i.e. NOVACOR(R) (World Heart, Salt Lake City, Utah) 
or HEARTMATER (Thoratec, Pleasanton, Calif.), may be 
inserted. A venous drainage cannula can be inserted through 
the left atrium 52 and into the left ventricle 100 via a left atrial 
incision similar to the one for the left atrial portal. This can 
nula can be connected to the temporary assist device in the 
abdominal wall on the inferior side of the diaphragm. The 
arterial inflow limb (i.e., the part of the pump used to return 
the blood to the aorta from the left atrium or left ventricle) can 
be a woven graft tunneled to the subclavian artery on the left 
or right or to the abdominal aorta. In a similar manner, an 
IMPELLAR device (Abiomed, Danvers, Mass.) can be 
inserted via the left atrial portal into a position in the left 
ventricle so that the ejected blood passes into the aorta. 
0208. As described in detail herein, the devices, methods 
and systems of the present invention can provide for direct 
access to the heart to allow for implantation of electrical leads 
for pacing the heart. FIG. 26, panels A-C, depicts an embodi 
ment of a cardioscopic pacing lead that may be implanted 
within the heart or on the outer surface of the heart using an 
atrial portal, or a pericardioscopic portal of the present inven 
tion. Thus, as shown in FIG. 26A, the cardioscopic pacing 
lead 225 may have a proximal end having the bipolar or 
unipolar lead attachment 226. In certain embodiments, and as 
depicted in FIG. 26A, the distal end may have an active 
fixation mechanism 227. The fixation mechanism may, in 
certain embodiments include an extendable/retractable screw 
228 and an external head 229. The shape of the head may be 
varied as required: FIG. 26B depict ahead that is of a hexagon 
shape (head-on view) but other shapes may be used. For 
example, in alternate embodiments, the head may be rectan 
gular, Square, or another polygonal shape to facilitate use of a 
Socket type wrench being used to rotate the head and screw 
the coil into the epicardial tissue. 
0209 FIG. 26C shows an embodiment of a fixation unit 
230 for the lead (not shown in unit). The distal end 231 of the 
fixation unit may have a recessed cavity 232 for insertion of 
the head (e.g., shown as hexagon shape) which fits over the 
active fixation mechanism 227 and onto the external head 
229. In certain embodiments, the extendable/retractable 
screw 228 (FIG. 26A) can be either advanced or withdrawn 
by use of a handle 233 which may be attached by a cable 
mechanism or gear mechanism 234 to the distal end 231 of the 
fixation unit, and which may have the ability to rotate. This 
can allow for either extension or retraction of the extendable/ 
retractable screw 228. 

0210. As described in detail herein, the devices, methods 
and systems of the present invention can provide for direct 
access to the heart to allow for implantation of left atrial 
pressure sensors. FIG. 27, panels A-C, depict an embodiment 
of a left atrial pressure sensor, and deployment of Such a 
sensor in the left atrium in accordance with an embodiment of 
the present invention. FIG. 27A shows the left atrial pressure 
sensor 235 having a proximal end 237 and a distal end 236, 
and which may be emplaced using a left atrial portal of the 
present invention. The distal end 236 may be made of silicone 
or similar material, and be sized to have a circumference that 
is larger the inside diameter of the left atrial portal 38, but 
which is flexible enough to be inserted through the distal 
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opening of the left atrial portal 38 and deployed into the left 
atrium 52 (FIG. 27B). The depiction in FIG. 27B shows the 
left atrial portal 38 deployed in the atrial wall and having the 
pressure sensor 235 contained within the lumen of the left 
atrial portal and emerging from the distal end of the left atrial 
portal into theatrium.52. At this point, the distal end 236 of the 
pressure sensor 235 may then be pulled proximally against 
the left atrial wall 48. Once the pressure sensor has been 
positioned to abut the left atrial wall 48, the left atrial portal 38 
can be removed (i.e., pulled out of the patient), and the Suture 
(not shown) and pledgets 30.32 tightened to secure the pres 
sure sensor in position. FIG. 27C shows a left atrial pressure 
sensor 235 in the final deployed position. 
0211. As noted in the various embodiments described 
herein, in certain embodiments, the devices, methods and 
systems of the present invention provide access to the peri 
cardial space. FIG. 8 depicts an embodiment of a portion of a 
pericardial portal of the present invention. FIG. 28, panels 
A-C, depicts an alternate embodiment of a pericardial portal 
2 of the present invention. Thus, as shown in FIG. 28, in some 
embodiments, the distal end 239 of the pericardial portal 2 
may be tapered to prevent trauma to the cardiac structures and 
to allow the distal end to be flush against the myocardium. In 
certain embodiments, the pericardial portal may include a 
tube to provide suction 240. Also in certain embodiments, the 
pericardial portal may include an infusion port 241 incorpo 
rated into the wall of the pericardial portal, and which allows 
for Suctioning of the pericardial space and infusion of fluid or 
contrast. Near the distal end of the pericardial portal there 
may be access ports 242 on either side of the portal to allow 
the passage of instruments, catheters, or scopes out of the 
portal. These access ports 242 may be outlined with radio 
graphic markers 243 to allow visualization under fluoros 
copy. The proximal end may, in certain embodiments, have a 
securing mechanism 244 to prevent slippage. 
0212 FIG. 29 shows the pericardial portal 2 with ablation 
catheters 245 on the epicardial surface of the left atrium 52 
and left ventricle 100. Shown is the right atrium 53, right 
ventricle 101, the pericardial cannula 2 inserted via an inci 
sion 246 into the pericardial space. The distal end of the 
catheter 249 may be manipulated by the physician. 

Methods of Making Left Atrial Portals 
0213. In other embodiments, the present invention may 
comprise methods of making the devices either singly, or in 
combination with other therapeutic devices as kits or systems. 
For example, in certain embodiments, the method may com 
prise manufacturing an atrial portal, and/or a pericardioscopic 
portal of the present invention. Also, the method may com 
prise manufacturing inner cannulas, catheters and/or sheaths 
comprising a tool or tools used for the procedures described 
herein. 
0214. The body of the left atrial portal and/or the pericar 
dioscopic portal may be made of a rigid material So as to 
provide support for manipulation of the distal end of the 
portal at the body site of interest. For example, theatrial portal 
and/or the pericardioscopic portal may be fashioned from a 
plastic that while Soft enough to prevent trauma to any tissues 
or organs encountered by the portal, will allow for certain 
organs (e.g., the heart) to be lifted from their normal positions 
and manipulated as required. For example, metals such as 
stainless steel, spring steel, nickel titanium alloys, other 
alloys, or aluminum may be used. Or, the portal(s) may be 
made of plastic. For example, a resilient plastic Such as vinyl, 
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nylon, polypropylene, polyethylene, ionomer, polyurethane, 
or polyethylene tetraphthalate (PET) may be used. Again, one 
of ordinary skill in the art having the benefit of this disclosure 
would appreciate that other materials, including those that are 
well-known to one in the art, may be applied to configure the 
portals described herein. 
0215. Also, in certain embodiments, theatrial portal and/ 
or the pericardial portal may comprise reinforcing elements. 
The reinforcing elements can allow the portal to bend as it is 
maneuvered around and to body sites of interest without 
allowing the portal to collapse. Such reinforcing elements 
may comprise Strands of metal or Sturdy plastic that can be 
molded into the portal body using methods known in the art. 
0216. The distal end of theatrial portal and/or the pericar 
dial portal may be substantially planar. Or, the distal end may 
be formed so as to have a curvilinear shape. Generally, the 
atrial portal may comprise a distal end that is Substantially 
flush with the cross-sectional diameter of the portal so that the 
distal end of the atrial portal is substantially square (i.e., 
perpendicular) to the long axis of the atrial portal as viewed 
from the side (e.g., as shown in FIG. 10A for the atrial portal 
and FIG. 2 for the pericardial portal). In an embodiment, the 
pericardial portal may have a curvilinear distal portion Such 
that the distal opening is not parallel to the proximal opening, 
but includes tapering along at least apart of the circumference 
(e.g., as shown in FIG. 28). Also, in certain embodiments, the 
pericardial portal may comprise a curvilinear orhood-shaped 
formation at the distal end, which can provided an arched 
shape to the distalend of the pericardial portal. In this way, the 
pericardial portal may facilitate access to the heart where a 
straight cannula would not be able to abut the surface of the 
heart. Or, the pericardial portal may comprise a substantially 
straight cylindrical shape. 
0217. Also, in certain embodiments, theatrial portal and/ 
or the pericardial portal may be designed to have one or more 
narrowed openings at certain parts of the distal opening to 
facilitate positioning of tools in the distal opening. Also, the 
distal end of theatrial portal and/or the pericardial portal may 
have an expanded opening, Such that the circumference of the 
distal opening is greater than the circumference of the proxi 
mal opening of the portal. 
0218. The distal end of theatrial portal and/or the pericar 
dial portal may be made of a rigid material So as to provide 
support for manipulation of the distal end at the body site of 
interest. For example, the distal end of theatrial portal and/or 
the pericardial portal may be fashioned from a plastic that 
while soft enough to prevent trauma to any tissues or organs 
encountered by the cannula, will allow for certain organs 
(e.g., the heart) to be lifted from their normal positions and 
manipulated as required. For example, in certain embodi 
ments, Silastic or plastic with wire or Nitinol reinforcement 
may be used. Or, the distal end of theatrial portal and/or the 
pericardial portal may comprise a hard plastic (e.g., polypro 
pylene, polyethylene) and have a rubber or foam cushion 
material on its distal end. 
0219. Theatrial portal and/or pericardial portal may com 
prise a distal end having a malleable material that is Suitable 
to contact the tissue. For example, the pericardial portal may 
comprise a soft lip, made of rubber or foam at its distal end. 
0220. As described herein, in certain embodiments, the 
atrial portal has a cap at the distal end. The cap may be made 
of materials such as a Soft plastic, foam, rubber, polyurethane 
foam, or polystyrene foam. In certain embodiments, at least 
part of the cap may be expandable and/or inflatable so as to 
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have an portion that can be expanded outwards of the central 
longitudinal axis of the portal. 
0221) Also, many of the tools used with either the pericar 
dial portal and/or the atrial portal may comprise an inflatable 
member. For example, an inflatable member may be posi 
tioned on the distal end of the portal and may be inflated to 
provide an extended diameter when the portal is threaded 
between various organs or tissue sites. Or, an internal catheter 
having an inflatable member may be used to expand a vessel 
prior to implantation of a stent and/or valve prosthesis. The 
balloon may be made of an expandable plastic or cloth Such as 
silastic or soft plastic or thin Gortex. 
0222. In an embodiment, the atrial portal and/or pericar 
dial portal are cylindrical in shape. Or, the cross-sectional 
shape of the portals may be other shapes, such as oval, rect 
angular, polygonal (e.g., hexagonal, octagonal) and the like. 
0223) The atrial portal and/or pericardial portal may be 
constructed so as to be sufficiently rigid such that the portal 
does not bend substantially when inserted into other portals or 
when being tunneled to the body site of interest. Also, the 
portal(s) may comprise a material that is compatible with the 
other parts of the system. 
0224 Or, theatrial portal and/or pericardial portal may be 
fashioned to have a distal portion that can be articulated such 
that the distal opening can be rotated from having a configu 
ration that is substantially straight Such that the distal opening 
is Substantially parallel with the proximal opening, to having 
a distal opening that is not parallel to the proximal opening of 
the portal. The ability to articulate may be effected by forming 
the end of the portal with overlapping concentric rings that 
can be separated from each other on one side of the portal and 
Squeezed together on the other side of the portal. In an 
embodiment, the articulation may be effected proximally 
using a connector that can shorten one side of the portal while 
allowing the other side to lengthen. Or, articulation may be 
effected distally by pushing on a part of the distal end of the 
portal So as to shorten one side of the portal and lengthen the 
other side. 
0225. In certain embodiments, the pericardial portal or 
atrial portal may be fashioned to include a guide wire at its 
distal end. The guide wire may be made of stainless steel or 
other metal. The guide wire may be inserted at or near the 
proximal end of the portal and may extend through the portal 
(e.g., via a central lumen, or a lumen in the wall of the portal) 
to emerge at the distal end. 
0226. Also, a suction and/or infusion lumen may be incor 
porated into the atrial portal and/or the pericardioscopic por 
tal. In certain embodiments, the Suction lumen is an indi 
vidual channel within the portal or the portal wall. The suction 
lumen may end with an aperture or apertures at the distal end 
of the portal. Or, a plurality of such suction lumens in the 
portal wall (e.g., one or more Suction lumens Surrounding, or 
at least partially encircling, the distal opening) may be used. 
0227. As described above, the portals of the present inven 
tion may be sized such that the atrial portal comprises a 
diameter less than the internal diameter of the pericardial 
portal. For example, the pericardial portal may comprise 
dimensions on the order of about 2 to 30 inches, or about 4 to 
20 inches, or about 6 to 12 inches, or about 8 inches in length. 
Also, in alternate embodiments, the pericardial portal may 
have an inner diameter that ranges from about 0.15 to 3 
inches, or from about 0.25 to 2.5 inches, or from about 0.35 to 
about 1.2 inch, or from about 0.5 to 1 inch. Theatrial portal 
may be about the same length, but is generally Smaller in 
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diameter, having an inner diameter that ranges from e.g., from 
about 0.1 to 2.0 inches, or from about 0.2 to 1.5 inches, or 
from about 0.3 to about 1 inch, or from about 0.4 to 0.8 inches. 
0228. In yet other embodiments, the present invention 
comprises methods to make device that may be used with the 
endoscopic portals of the present invention. Such devices 
may be fashioned as described herein. Or, devices substan 
tially equivalent to Such devices may be fashioned. 
0229. Thus, in yet other embodiments, the present inven 
tion comprises methods to make a devices for Suturing the 
entry location for an atrial portal (or a pressure sensor deliv 
ered by an atrial portal), or tools for performing procedures on 
the left or right atrium orportions of the heart accessed by the 
left or right atrium such as, but not limited to ablation ele 
ments, electrodes, valves, stents and the like. Also, other 
embodiments of the present invention comprise methods for 
making inner catheters/cannulas having Such tools attached 
to the distal end with or without the inclusion of an inflatable 
member and associated lumen. 
0230 Depending upon the specific application, the tools/ 
accessory devices that are made for use with a portal of the 
present invention may comprise a material that is flexible, 
such that the tool/device is able to bend, or the tool may 
comprise a material that is substantially rigid. Thus, in alter 
nate embodiments, the various tools/devices may comprise a 
metal Such as aluminum, stainless steel, spring steel, nickel 
titanium alloys, or other alloys. Or, the tools/accessory device 
may be made of plastic. For example, a resilient plastic Such 
as Vinyl, nylon, polypropylene, a polyethylene, ionomer, 
polyurethane, and polyethylene tetraphthalate (PET) may be 
used. 
0231. Each of the components used in the devices and 
systems (e.g., kits) of the present invention may comprise a 
material that may be sterilized by either chemical treatment, 
high temperature, and/or high pressure, exposure to steriliz 
ing gas, or a combination of sterilization treatments as is 
known in the art. Also, the components of the devices and 
systems of the present invention may be disposable, or may be 
formulated to allow for cleaning, re-sterilization, and re-use. 
0232 All patents, publications and abstracts cited above 
are incorporated herein by reference in their entirety. It should 
be understood that the foregoing relates only to certain 
embodiments of the present invention and that numerous 
modifications or alterations may be made therein without 
departing from the spirit and the scope of the present inven 
tion as defined in the following claims. 

That which is claimed is: 
1. A device for accessing an atrium of a heart in a Subject so 

as to perform a Surgical procedure upon theatrium, the device 
comprising an atrial portal having a configuration Such that 
the distal end of the atrial portal can provide cardioscopic 
access the atrium while the proximal end of the atrial portal 
can extend to outside of the subject. 

2. The device of claim 1, wherein the cardioscopic access is 
via an incision in the diaphragm and via the pericardial space. 

3. The device of claim 1, wherein the atrium is the left 
atrium. 

4. The device of claim 1, further comprising a pericardial 
portal into which the atrial portal is inserted, the pericardial 
portal having a configuration Such that the distal end of the 
atrial portal can access the atrium while the proximal end of 
the atrial portal can extend to outside of the subject. 
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5. The device of claim 1, further comprising an imaging 
device to provide an image of body structures present near the 
distal end of theatrial portal. 

6. The device of claim 1, further comprising a tool config 
ured for emplacing Sutures in theatrial wall to secure theatrial 
portal in the atrium wall. 

7. The device of claim 6, wherein the sutures are of a 
configuration so as to Surround theatrial portal upon insertion 
of the atrial portal in the atrium such that tightening the 
Sutures around the atrial portal secures the atrial portal in the 
atrium. 

8. The device of claim 6, further comprising a tourniquet 
configured to tighten the Sutures around the atrial portal. 

9. The device of claim 1, wherein the atrial portal further 
comprises a needle within the lumen of the atrial portal, 
wherein the needle is configured to puncture the atrium So as 
to provide an opening for insertion of the portal into the 
atrium. 

10. The device of claim 1, wherein the atrial portal further 
comprises a guide wire, wherein the guide wire is configured 
to provide a path for insertion of the atrial portal into the 
atrium by threading the atrial portal over the guide wire and 
into the atrium. 

11. The device of claim 1, wherein the distal end of the 
atrial portal comprises a dilating introducer, wherein the 
dilating introducer is configured so as to be inserted in an 
opening in the atrial wall so as to enlarge the opening of the 
atrial wall for insertion of the atrial portal into theatrium. 

12. The device of claim 1, wherein the distal end of the 
atrial portal comprises a cap configured to secure the distal 
end of the atrial portal in the atrial wall. 

13. The device of claim 12, wherein at least a portion of the 
cap can be expanded laterally away from the central longitu 
dinal axis of theatrial portal. 

14. The device of claim 1, further comprising at least one 
tool for performing procedures on theatrium or a region of the 
heart accessible via the atrium. 

15. The device of claim 14, wherein the tool is configured 
to be threaded over a guide wire that extends from the proxi 
mal end of theatrial portal to the distal end of theatrial portal. 

16. The device of claim 14, wherein the tool comprises at 
least one of an ablation element, an electrode, a stent, a valve, 
an expandable member, a debris capture device, or a barbed 
needle. 

17. A method to access the atrium of a heart in a subject so 
as to perform Surgical procedures upon the atrium, the 
method comprising: 

(a) inserting the distal end of an atrial portal into the peri 
cardium of the subject; 

(b) manipulating the proximal end of the atrial portal to 
position the distal end of theatrial portal at the surface of 
the atrium; 

(c) determining an entry location for theatrial portal to be 
inserted into the atrium; 

(d) inserting the atrial portal into the atrium; and 
(e) securing the position of the atrial portal in the atrium. 
18. The method of claim 17, further comprising inserting 

the atrial portal into a pericardial portal and positioning the 
distal end of the pericardial portal at the surface of theatrium. 

19. The method of claim 17, wherein the atrium is the left 
atrium. 
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20. The method of claim 17, further comprising using an 
imaging device positioned at the distal end of theatrial portal 
to provides an image of body structures present near the distal 
end of the atrial portal. 

21. The method of claim 17, further comprising providing 
sutures in the surface of the atrium that surround the entry 
location for theatrial portal and tightening the Sutures around 
theatrial portal upon insertion of theatrial portal in theatrium 
to secure the atrial portal in the atrium. 

22. The method of claim 17, wherein the step of inserting 
the atrial portal into the atrium comprises using a needle 
contained within the atrial portal to puncture theatrium wall. 

23. The method of claim 17, wherein the step of inserting 
the atrial portal into the atrium comprises inserting a guide 
wire through the needle, and withdrawing the needle such that 
the guide wire is inserted into the atrium at the entry location 
for the atrial portal, and then threading theatrial portal over 
the guide wire and into the atrium. 

24. The method of claim 17, wherein the step of inserting 
theatrial portal into the atrium comprises inserting a dilating 
introducer positioned at the distal end of the atrial portal into 
the entry location and advancing the introducer distally into 
the atrium wall to enlarge the opening at the entry location. 

25. The method of claim 17, further comprising using a 
flexible cap positioned on the distal end of theatrial portal to 
secure the distal end of the atrial portal in the atrial wall. 

26. The method of claim 17, wherein at least a portion of 
the cap can be expanded laterally away from the central 
longitudinal axis of the atrial portal. 
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27. The method of claim 17, further comprising inserting a 
tool in the atrium using the atrial portal. 

28. The method of claim 27, wherein the tool comprises at 
least one of an ablation element, an electrode, a stent, a valve, 
an expandable, a debris capture device or a barbed needle. 

29. The method of claim 27, wherein the cardioscopic 
access is via an incision in the diaphragm and via the pericar 
dial space 

30. A system for accessing an atrium of a heart in a subject 
So as to perform a Surgical procedure upon the atrium, the 
system comprising an atrial portal having a configuration 
such that the distal end of the atrial portal can provide cardio 
scopic access the atrium while the proximal end of the atrial 
portal can extend to outside of the Subject. 

31. The system of claim 30, further comprising a pericar 
dial portal into which theatrial portal is inserted, the pericar 
dial portal having a configuration Such that the distal end of 
theatrial portal can access the atrium while the proximal end 
of the atrial portal can extend to outside of the subject. 

32. The system of claim 30, further comprising at least one 
tool for performing procedures on theatrium or a region of the 
heart accessible via the atrium. 

33. The system of claim 32, wherein the tool comprises at 
least one of an ablation element, an electrode, a stent, a valve, 
an expandable member, a debris capture device, or a barbed 
needle. 


