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METHOD AND SYSTEM FOR ACCESSING A 
PERICARDIAL SPACE 

TECHNICAL FIELD 

[0001] The present invention relates to medical devices 
and methods for accessing an anatomical space of the body. 
More speci?cally, the invention relates to devices and meth 
ods for accessing the pericardial space of the heart in a 
minimally-invasive manner. 

BACKGROUND 

[0002] The human heart is enveloped Within a tissue 
structure referred to as the pericardium, Which comprises 
tWo major parts. The inner layer of the pericardium lies 
immediately over the myocardium (heart muscle) and is 
referred to as the visceral pericardium or epicardium. The 
outer layer, forming a sac around the visceral pericardium, 
is referred to as the parietal pericardium. Normally these tWo 
layers lie in close contact With each other and are separated 
only by a thin layer of pericardial ?uid, Which alloWs the 
heart to move Within the parietal sac With minimal friction. 
The potential space betWeen the visceral and parietal peri 
cardia is referred to as the pericardial space. The visceral 
pericardium is commonly referred to as the epicardium and 
the parietal pericardium is commonly referred to as the 
pericardium. This naming convention Will be used herein. 

[0003] Access to the pericardial space is necessary for a 
variety of medical procedures, including treatment of infec 
tions, injuries, and heart defects. For example, cardiac 
rhythm management systems such as pacemakers, implant 
able pulse generators, and implantable cardioverter de?bril 
lators include electrode bearing leads for sensing and stimu 
lating the heart. These leads can be deployed from inside or 
outside the heart. In the latter case, the pericardial space is 
typically traversed to reach the epicardium for lead implan 
tation and attachment. 

[0004] Part of the challenge in accessing the pericardial 
space stems from its minimal thickness. When making an 
incision or perforation in the pericardium, it is preferable to 
avoid also puncturing the underlying epicardium and dam 
aging the myocardium or a coronary vessel. The close 
proximity of the epicardium to the pericardium makes this 
di?icult. Another important consideration is the trend toWard 
minimally-invasive surgical techniques, Which generally are 
associated With a host of advantages including loWer costs 
and feWer complications. 

[0005] There is a need in the art for improved, efficacious 
methods and devices for penetrating the pericardium and 
thereby accessing the pericardial space, Which minimize the 
risk of damaging other heart tissues. There is a further need 
for such methods and devices that are compatible With 
minimally-invasive surgical techniques. 

SUMMARY 

[0006] According to one embodiment, the present inven 
tion is a device for accessing a pericardial space of a heart. 
The device includes a shaft that extends from a proximal end 
to a distal end and de?nes a cavity disposed near the distal 
end. The shaft further includes a suction lumen terminating 
in at least one distal suction port located Within the cavity. 
A holloW needle extends through the shaft and is ?xed in 
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position relative to a longitudinal axis of the shaft. The 
needle has a sharp distal end protruding into the cavity 
toWard a heart surface at an angle With respect to a longi 
tudinal axis of the shaft. 

[0007] According to another embodiment, the present 
invention is a device for accessing a pericardial space of a 
heart and includes a shaft extending from a proximal end to 
a distal end, and having a suction lumen terminating in at 
least one distal suction port near the distal end and an 
in?ation lumen. An in?atable member is positioned near a 
distal end of the shaft and has a collapsed con?guration and 
an in?ated con?guration that de?nes a cavity. The in?atable 
member is in communication With the in?ation lumen. 
Finally, the device includes a holloW needle adapted for 
advancement through the shaft into the cavity. 

[0008] According to still another embodiment, the present 
invention is a method of accessing the pericardial space in 
Which a distal end of a shaft is maneuvered to the pericardial 
surface. An in?atable member disposed at the distal end of 
the shaft is in?ated to an in?ated con?guration de?ning a 
cavity adjacent the pericardial surface. Suction is applied 
Within the cavity to draW the pericardium into the cavity and 
create an enlarged region. The pericardium Within the cavity 
is pierced to access the pericardial space and a payload is 
inserted through the pierced pericardium and into the peri 
cardial space. 

[0009] While multiple embodiments are disclosed, still 
other embodiments of the present invention Will become 
apparent to those skilled in the art from the folloWing 
detailed description, Which shoWs and describes illustrative 
embodiments of the invention. As Will be realiZed, the 
invention is capable of modi?cations in various obvious 
aspects, all Without departing from the spirit and scope of the 
present invention. Accordingly, the draWings and detailed 
description are to be regarded as illustrative in nature and not 
restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a schematic vieW of a pericardial access 
system, according to one embodiment of the invention, in 
relation to a heart. 

[0011] FIG. 2 is a side sectional vieW of a pericardial 
access system, according to one embodiment of the inven 
tion, in relation to the anatomic layers of the heart. 

[0012] FIG. 3 is a ?oWchart detailing a method of access 
ing the pericardial space using the pericardial access system 
of FIG. 2. 

[0013] FIG. 4 is a side sectional vieW of the pericardial 
access system of FIG. 2 in Which negative pressure has been 
applied. 

[0014] FIG. 5 is a side sectional vieW of the pericardial 
access system of FIG. 2 in Which the pericardium has been 
pierced. 

[0015] FIG. 6 is a perspective vieW of the underside of a 
pericardial access system in accordance With another 
embodiment of the present invention. 

[0016] FIG. 7 is a ?oWchart detailing a method of access 
ing the pericardial space using the pericardial access system 
of FIG. 6. 
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[0017] FIG. 8 is a side sectional vieW of the pericardial 
access system of FIG. 6 in relation to the anatomic layers of 
the heart in Which the in?atable member is de?ated. 

[0018] FIG. 9 is a side sectional vieW of the pericardial 
access system of FIG. 8 in Which the in?atable member is 
in?ated. 

[0019] FIG. 10 is a side sectional vieW of the pericardial 
access system of FIG. 8 in Which negative pressure has been 
applied. 
[0020] FIG. 11 is a side sectional vieW of the pericardial 
access system of FIG. 8 in Which a needle has been advanced 
to pierce the pericardium. 

[0021] FIG. 12 is a side sectional vieW of the pericardial 
access system of FIG. 8 in Which a guideWire has been 
introduced into the pericardial space. 

[0022] FIG. 13 is a perspective vieW of a pericardial 
access system in accordance With another embodiment of 
the present invention. 

[0023] FIG. 14 is a side sectional vieW of the pericardial 
access system of FIG. 13. 

[0024] FIG. 15 is an end vieW ofa shaft of the pericardial 
access system of FIG. 13. 

[0025] While the invention is amenable to various modi 
?cations and alternative forms, speci?c embodiments have 
been shoWn by Way of example in the drawings and are 
described in detail beloW. The intention, hoWever, is not to 
limit the invention to the particular embodiments described. 
On the contrary, the invention is intended to cover all 
modi?cations, equivalents, and alternatives falling Within 
the scope of the invention as de?ned by the appended 
claims. 

DETAILED DESCRIPTION 

[0026] FIG. 1 is a general schematic illustration of a 
pericardial access device 10, in accordance With a ?rst 
embodiment of the present invention, in relation to a heart 
20. As shoWn in greater detail in the sectional side vieW of 
FIG. 2, the pericardial access device 10 is positioned adja 
cent a pericardium 22 of the heart 20. A pericardial space 24 
lies opposite the pericardium 22 and is bounded by an 
epicardium 26 on its far side. The epicardium 26 contacts a 
myocardium 28 on the side opposite the pericardial space 
24. The pericardial access device 10 may be employed for 
accessing the pericardial space 24 to facilitate a variety of 
procedures, including those requiring a minimally invasive 
approach to the heart 20. Such procedures include, for 
example, epicardial lead placement, cellular myoplasty, 
transmyocardial revasculariZation, epicardial ablation, 
closed chest coronary anastomosis, epicardial/myocardial 
drug delivery, diagnoses and pericardicentesis (draining 
pericardial ?uid). 
[0027] As shoWn in FIG. 2, the device 10 includes a shaft 
12 and a needle 14 ?xed in relation to a longitudinal axis of 
the shaft 12 (i.e., the needle 14 is prevented from moving 
longitudinally Within the shaft 12). The shaft 12 extends 
from a proximal end (not shoWn) to a distal end 16 provided 
With an atraumatic tip 17. The shaft 12 is siZed so that the 
distal end 16 can be brought into proximity With the peri 
cardium 22 While the proximal end is accessible from 
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outside of the chest cavity. The shaft 12 includes a cavity or 
recessed region 18 having a depth, d, disposed near the distal 
end 16, preferably someWhat proximal relative to the distal 
tip 17 of the shaft 12. A suction lumen 30 extends from a 
proximal port (not shoWn) near the proximal end of the shaft 
adapted for connecting to a source of negative pressure to a 
suction port 32 disposed at the recessed region 18 of the 
shaft 12. In other embodiments, the cavity or region 18 
includes a plurality of ports 32 distributed at various loca 
tions to optimiZe the suction force applied to the pericardium 
22. In one embodiment, the cavity 18 is de?ned by a 
substantially concave cavity Wall. In other embodiments, the 
cavity 18 has other shapes and con?gurations. 

[0028] The needle 14 is a holloW tubular structure de?ning 
an inner bore 33 and having a sharp distal tip 36. The needle 
tip 36 protrudes into the recessed region 18 of the shaft 12 
a ?xed distance and, in one embodiment, is angled doWn 
Wardly, or toWards the pericardium 22. HoWever, the needle 
14 extends doWnWardly no further than the depth, d, of the 
cavity 18, such that the needle tip 36 is Wholly located Within 
the cavity 18. This prevents the needle tip 36 from snagging 
on tissue as the pericardial access device 10 is advanced to 
the heart 20. The needle 14 includes an access port 34 in 
?uid communication With the needle bore 33. The access 
port 34 is located near the needle tip 36 and is positioned 
Within the cavity 18 of the shaft 12. The needle bore 33 and 
access port 34 are adapted for slidably receiving medical 
instruments, for example, guideWires, and/or ?uids or gases. 
In one embodiment, the needle 14 extends from about 0.5 to 
about 3 mm into the cavity 18. In one embodiment, the 
needle 14 extends doWnWardly toWard the heart at an angle 
of from about 15 to about 60 degrees With respect to a 
longitudinal axis of the shaft 12. 

[0029] As illustrated in FIG. 2, the suction lumen 30 
encompasses generally the entire interior of the shaft 12, and 
the needle 14 is positioned Within the suction lumen 30, as 
is shoWn in FIG. 2. In other embodiments, the shaft 12 
includes a secondary lumen separate from the suction lumen 
30 for receiving the needle 14 (see for example FIG. 6), or 
the needle 13 is integrally formed Within the shaft 12. 

[0030] FIG. 3 is a ?oWchart detailing a method 100 of 
accessing the pericardial space 24 using the pericardial 
access system 10 of FIG. 2 according to one embodiment of 
the present invention. The shaft 12 is inserted into the chest 
by, for example, a sub-xiphoid insertion route, and maneu 
vered to the pericardium 22 of the heart 20 so that the 
recessed region 18 is positioned adjacent the pericardium 22 
(block 102). Suction or negative pressure is applied to the 
suction port 32 via the suction lumen 30, draWing the 
pericardium 22 into the recessed region 18, as is shoWn in 
FIG. 4, forming What is knoWn as a pericardial bleb. This 
increases the volume of the pericardial space 24 at the 
recessed region 18 (block 104). The negative pressure is 
su?icient to cause the pericardium 22 to engage the station 
ary and protruding needle tip 36, such that the needle tip 36 
is caused to penetrate the pericardium 22 (block 106), as 
shoWn in FIG. 4. The depth, d, of the cavity 18 is su?icient 
that When the pericardium 22 is draWn upWardly, the needle 
tip 36 not only penetrates the pericardium 22, but also the 
access port 34 extends into the pericardial space 24. A 
payload, such as a guideWire 38, is inserted through the 
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access port 34 via the needle bore 33 and into the pericardial 
space 24 within the recessed region 18 (block 108), as 
shown in FIG. 5. 

[0031] Upon completion of the procedure, the negative 
pressure is removed, allowing the pericardium 22 to with 
draw to a normal position, disengaging from the needle tip 
36 (block 110). Finally, the shaft 12 is withdrawn from the 
pericardium 22 (block 112), with the guidewire 38 remain 
ing in the pericardial space 24. The guidewire 38 may be 
employed to facilitate the delivery of other instruments, for 
example, cardiac pacing leads. Altemately, rather than deliv 
ering a payload (block 108) the needle 14 may be employed 
to drain off excess ?uid from the pericardial space 24. 

[0032] In this manner, the pericardial space 24 is accessed 
without piercing the epicardium 26. As the needle tip 36 is 
in a ?xed position in relation to the recessed region 18, there 
is no danger of over inserting the needle 14 or of the needle 
14 inadvertently snagging on tissues. Furthermore, because 
it is unnecessary to advance the needle 14 into position after 
suctioning to the pericardium 22, there is no risk of dislodg 
ing the suction port 32 from the pericardium 22. 

[0033] FIG. 6 is a bottom perspective view of a pericardial 
access device 200 according to another embodiment of the 
present invention. The pericardial access device 200 
includes a shaft 202 and a needle 204 slidably disposed 
within the shaft 202 (see FIGS. 8-12). The shaft 202 extends 
from a proximal end (not shown) to a distal end 206 and 
includes an in?ation lumen 208 and a suction lumen 210. 
The in?ation lumen 208 extends from a proximal end 
adapted for connection to a source of air or ?uid pressure 
(not shown) to a distal end 212 in ?uid communication with 
an in?atable member 214. In?atable member 214 may be 
toroidal or ring-shaped, and is disposed on the shaft 202 
proximal to an atraumatic distal tip 216 of the shaft 202. The 
shaft includes a slight recess 215 siZed to receive the 
in?atable member 214 when in a de?ated con?guration. 
In?atable member 214 may have a variety of other shapes, 
and recess 215 may have a variety of con?guration to 
accommodate in?atable member 214. For example, in?at 
able member 214 may be elliptical, egg-shaped, elongated, 
or asymmetric. Particular shapes may be chosen to facilitate 
forming a sealing engagement with a surface of the heart. 

[0034] The suction lumen 210 extends from a proximal 
end adapted for connection to a source of suction or negative 
pressure (not shown) to a distal end 218 in ?uid communi 
cation with a suction port 220. The suction port 220 is 
disposed on the shaft 202 proximal to the distal tip 216 of the 
shaft 202 and in particular is positioned within the circum 
ference of the in?atable member 214, such that the in?atable 
member 214 generally surrounds the suction port 220. In one 
embodiment, the shaft 202 may include multiple suction 
lumens terminating at various locations within the circum 
ference of the in?atable member 214. The shaft 202 further 
includes a secondary lumen 222 having a distal port 224 
disposed adjacent the suction port 220 within the circum 
ference of the in?atable member 214. Alternately, the sec 
ondary lumen 222 and the suction lumen 210 are one in the 
same (Not shown; see generally the embodiment of FIG. 2). 
The secondary lumen 222 is adapted for slidably receiving 
the needle 204, as is shown in FIGS. 8-12. 

[0035] FIG. 7 is a ?owchart detailing a method 250 of 
accessing the pericardial space 24 using the pericardial 
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access device 200 of FIG. 6, according to one embodiment 
of the present invention. The shaft 202 is inserted into the 
chest using, for example, a sub-xiphoid insertion route, and 
the distal end 206 is brought into proximity with the peri 
cardium 22 so that the in?atable member 214 is positioned 
adjacent the pericardium 22 (block 252), as shown in FIG. 
8. As shown in FIG. 9, the in?atable member 214 is in?ated, 
forming a toroidal or cylindrical-shaped ring adjacent the 
pericardium 22 (block 254). The in?ated in?atable member 
214 de?nes an open space or cavity 230 adjacent the 
pericardium 22 and causes the suction port 220 to be spaced 
above the pericardium 22. Negative pressure is then applied 
to the suction lumen 210, causing the pericardium 22 to be 
drawn upwardly into the cavity 230 (block 256), as shown 
in FIG. 10, forming what is known as a pericardial bleb. This 
increases the volume of a region 234 of the pericardial space 
24 adjacent the in?atable member 214. 

[0036] At this point, the needle 204 is advanced through 
the secondary lumen 220 to penetrate the pericardium 22 
and enter the enlarged pericardial space 234 (block 258), as 
shown in FIG. 11. A payload, such as a guidewire 238, may 
then be delivered through the needle port 230 into the 
enlarged region 234 of the pericardial space 24 (block 260), 
as shown in FIG. 12. Alternatively, the needle 204 is 
removed and the payload is introduced directly through the 
secondary lumen 222. Following completion of the proce 
dure, needle 204 is withdrawn (block 262) and the negative 
pressure is eliminated, allowing the pericardium 22 to retract 
(block 264). Optionally, the in?ation ?uid or gas is reduced 
or removed, de?ating the in?atable member (block 266). 
The pericardial access system 200 may then be removed 
from the heart 20 (block 268), leaving the payload in place. 

[0037] When the in?atable member 214 is in a de?ated 
con?guration, for example, during insertion and removal, 
the pericardial access device 200 displays a lower pro?le. 
When in?ated and after suction is applied, the in?atable 
member 214 de?nes a pericardial bleb, as is shown in FIG. 
10, suitable for facilitating a variety of procedures. Further 
more, the in?atable member 214 may be in?ated to an 
intermediate con?guration de?ning a cavity of a different 
volume or con?guration than in the fully in?ated con?gu 
ration. This allows the user to control the siZe or con?gu 
ration of the region 234. 

[0038] Although the secondary lumen 222 is shown in 
FIGS. 8-12 as having a nearly right angle curve proximal to 
the port 224, the secondary lumen 222 may be formed with 
varying angles adapted to point the needle 204 toward the 
pericardium 22. The angle may be greater or lower to 
increase or decrease the amount of force needed to penetrate 
the pericardium 22, or to facilitate navigation of the needle 
204 therethrough. As shown in FIGS. 8 and 11, the needle 
204 extends from a proximal end (not shown) to a sharp 
distal end 226. Needle 204 is hollow and terminates in a 
distal port 230 at or proximally adjacent to the distal end 
226. The needle 204 may be adapted for receiving a payload 
such as a medical instrument, for example, a guidewire, or 
a ?uid or gas. 

[0039] FIGS. 13-15 show a pericardial access device 300 
in accordance with another embodiment of the present 
invention. The pericardial access device 300 includes a 
tubular body 302 having an inner suction lumen 304 and a 
hollow needle 306 disposed within the suction lumen 304. 
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[0040] The needle is held in position by a ?ange structure 
308 made up of a needle ?ange 310 extending about a 
proximal portion 312 of the needle 306 and a retention 
?ange 314 extending inWardly from an inner Wall 316 of the 
shaft 302. An outer diameter OD of the needle ?ange 310 is 
greater than an inner diameter ID of the retention ?ange 314. 
In this manner, the needle 306 is positioned or inserted 
Within the suction lumen 304 such that a pointed distal end 
318 of the needle 306 is positioned toWards an open distal 
end or access port 320 of the shaft 302. The needle ?ange 
310 engages the retention ?ange 314 and prevents further 
longitudinal displacement of the needle 306 With respect to 
the shaft 302. However, the needle 306 is free to rotate. A 
secondary retention ?ange 322 is positioned proximal to and 
spaced apart from the retention ?ange 314. The needle 
?ange 310 is positioned therebetWeen to prevent inadvertent 
proximal displacement of the needle 306. In other embodi 
ments, the needle 306 includes a secondary needle ?ange 
and the needle ?ange 310 and secondary needle ?ange are 
disposed on opposite sides of a single retention ?ange 314. 

[0041] As is shoWn in FIG. 14, the retention ?ange 314 
and secondary ?ange 322 are made up of multiple individual 
?anges 324 spaced apart from one another, de?ning spaces 
326. Spaces 326 provides a passage for vacuum or suction 
to be applied throughout the suction lumen 304. 

[0042] The needle ?ange 310 is positioned on the needle 
306 such that the distal end 318 of the needle 306 is recessed 
by a distance D from the access port 320 of the shaft 302, 
forming a cavity or recessed space 328 betWeen the distal 
end 320 of the shaft 302 and the distal end 318 of the needle 
306. Thus, in a similar manner as described With respect to 
the pericardial access device generally shoWn in FIGS. 2-5, 
the access port 320 of the shaft 302 is engaged to a surface 
of the pericardium 22 and suction is applied. The shaft 302, 
and thus needle 306, is preferably positioned relative to the 
pericardium 22 to form an angle of about 90 degrees With 
respect to the pericardium 22. The access port 320 of the 
shaft 302 is sealed to the pericardium 22, and a portion of the 
pericardium 22 adjacent the access port 320 is draWn into the 
cavity 328 forming a pericardial bleb (not shoWn). The 
distance D is such that the portion of the pericardium 22 
draWn into the cavity 328 engages the distal end 318 of the 
needle 306 and is pierced by the needle 306. The needle 302 
can be rotated to facilitate piercing. Payloads, such as 
guideWires, can then be fed through the needle 306 into an 
enlarged space betWeen the pericardium 22 and epicardium 
26 to access the pericardial space 24 therebetWeen. 

[0043] A pericardial access device according to any of the 
preceding embodiments may be used for a variety of pro 
cedures, including, for example, epicardial lead placement, 
cellular myoplasty, epicardial ablation, drug delivery, blind 
pericardial access, endoscopic pericardial access and endo 
scopic dissection of tissue re?ections or adhesions. It can 
also be used for entering other spaces betWeen anatomic 
tissue layers, including the peritoneum, vascular sheaths (for 
treatment of carotid disease or iliac/femoral artery disease) 
and the dura. A pericardial access system according to any 
of the preceding embodiments requires only a single surgical 
access point to locate the pericardium 22, form an enlarged 
region of pericardial space, and deliver a medical instrument 
into the pericardial space 24 Without damaging the under 
lying tissues. 
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[0044] Various modi?cations and additions can be made to 
the exemplary embodiments discussed Without departing 
from the scope of the present invention. Accordingly, the 
scope of the present invention is intended to embrace all 
such alternatives, modi?cations, and variations as fall Within 
the scope of the claims, together With all equivalents thereof. 

We claim: 
1. A device for accessing a pericardial space of a heart, the 

device comprising: 

a shaft extending from a proximal end to a distal end, the 
shaft de?ning a cavity disposed near the distal end, and 
a suction lumen terminating in at least one distal 
suction port located Within the cavity; and 

a holloW needle extending through the shaft and ?xed in 
position relative to a longitudinal axis of the shaft, the 
needle having a sharp distal end protruding into the 
cavity doWnWardly toWard a heart surface at an angle 
With respect to a longitudinal axis of the shaft. 

2. The device of claim 1 further comprising a guideWire 
adapted for advancing through a bore of the needle. 

3. The device of claim 1 Wherein the suction lumen 
terminates in a plurality of distal suction ports. 

4. The device of claim 1 Wherein the needle extends a 
distance of from about 0.5 to about 3 mm into the cavity. 

5. The device of claim 1 Wherein the angle is betWeen 
about 15 and about 60 degrees. 

6. The device of claim 1 Wherein the angle is about 90 
degrees. 

7. The device of claim 1 Wherein the cavity has a 
generally concave con?guration With respect to the heart 
surface. 

8. The device of claim 1 further comprising a ?ange 
structure formed on an inner Wall of the shaft adapted to 
prevent longitudinal movement of the needle relative to the 
shaft and permit rotational movement of the needle relative 
to the shaft. 

9. A device for accessing a pericardial space of a heart, the 
device comprising: 

a shaft extending from a proximal end to a distal end, the 
having a suction lumen terminating in at least one distal 
suction port near the distal end and an in?ation lumen; 

an in?atable member positioned near a distal end of the 
shaft, the in?atable member having a collapsed con 
?guration and an in?ated con?guration de?ning a cav 
ity, the in?atable member in communication With the 
in?ation lumen; and 

a holloW needle adapted for advancement through the 
shaft into the cavity. 

10. The device of claim 9 further comprising a secondary 
lumen terminating in an access port located Within the 
cavity. 

11. The device of claim 10 Wherein the needle is adapted 
for advancement through the secondary lumen. 

12. The device of claim 9 Wherein the in?atable member 
is ring or toroidal-shaped. 

13. The device of claim 9 Wherein the in?atable member 
is in?atable to at least a ?rst intermediate con?guration. 

14. The device of claim 9 Wherein the suction lumen 
terminates in a plurality of suction ports. 
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15. The device of claim 9 wherein the shaft further de?nes 
a recess adapted to hold the in?atable member While in the 
collapsed con?guration. 

16. A method of accessing the pericardial space, the 
method comprising: 

maneuvering a distal end of a shaft to the pericardial 
surface; 

in?ating an in?atable member disposed at the distal end of 
the shaft to an in?ated con?guration de?ning a cavity 
adjacent the pericardial surface; 

applying suction Within the cavity to draW the pericar 
dium into the cavity and create an enlarged region; 

piercing the pericardium Within the cavity to access the 
pericardial space; and 
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inserting a payload through the pierced pericardium and 
into the pericardial space. 

17. The method of claim 16 Wherein piercing the peri 
cardium further includes advancing a holloW needle having 
a sharp distal end through the shaft to the cavity. 

18. The method of claim 16 Wherein inserting the payload 
further includes advancing a guideWire through the needle 
and into the enlarged region. 

19. The method of claim 16 further comprising removing 
the suction to release the pericardium from the cavity. 

20. The method of claim 16 Wherein in?ating the in?at 
able member further includes in?ating the in?atable member 
to an intermediate con?guration. 


