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(57) ABSTRACT 

An introducer deploys an endoluminal device in a distal loca 
tion from a proximal location. The introducer comprises a 
retrograde portion, an anterograde portion axially moveable 
relative to the retrograde portion, a shaft having a distal tip 
and an anterograde sheath attached to the distal tip, and 
anchoring means in at least one of the retrograde portion or 
the anterograde portion for anchoring the device during 
deployment from its proximal end to its distal end. An inner 
sheath may be mounted concentrically over the shaft with the 
endoluminal device mounted concentrically over the inner 
sheath. The anchoring device may comprise an inflatable 
balloon mounted radially inside the retrograde portion, a 
tether, or an extended portion of the endoluminal device con 
fined by a notch in the interface of two sheaths in the retro 
grade portion of the introducer, or may comprise a holder in 
the anterograde portion. 

100 

Y 

METHOD AND APPARATUS FOR 
DEPLOYMENT OF AN ENDOLUMINAL 
DEVICE 

Inventors: Patrick A. Haverkost, Brooklyn 
Center, MN (US); Paul F. 
Choulnard, Maple Grove, MN 
(US); James Weldon, Roslindale, 
MA (US); Karen McDonald, North 
Billerica, MA (US); Wade M. 
Johnson, Minneapolis, MN (US) 

Assignee: Boston Scientific Scimed, Inc., 
Maple Grove, MN (US) 

Appl. No.: 12/987,083 

Filed: Jan. 8, 2011 

Related U.S. Application Data 

Continuation of application No. 1 1/363,015, filed on 
Feb. 27, 2006, now Pat. No. 7,892.272, which is a 
division of application No. 10/081,641, filed on Feb. 
22, 2002, now Pat. No. 7,887,573. 

iO2 

14 33 16 140 1s 
108 v - - - t 
NSN SSEE 

106 &23 {XXXX 

130 
Š3333333&S3skaskSassessesses& X \ 

SS 

128 

2322.3%3SXSS 

122 116 12 125 
124 

  



US 2011/0106235 A1 May 5, 2011 Sheet 1 of 5 Patent Application Publication 

SNR 22Z?º?@&&? ? ? ? ? ? ? ? ? ? ? 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ ? 9! 

iz)? WWWWWWWWW= |} ZZZZZZZZZZZZZZZZZ//| ZZ 

  

    

  



US 2011/0106235 A1 

- - - - ? 

Sy 2. 

May 5, 2011 Sheet 2 of 5 

804 

Patent Application Publication 

  

  

  

  

  



Patent Application Publication May 5, 2011 Sheet 3 of 5 US 2011/0106235 A1 

INSERTING DEPLOYMENT DEVICE - - 210 

ALGNING PROXMAL ENO OF STENT 220 

RETRACING RETROGRADE SHEATH 230 

NFLANG BALLOON 240 

EXTENING SHAF ODEPLOY SENT 250 

DEFLATING BALOON ---260 

REMOWING DEPLOYMEN DEVCE - 270 

FIG. 3 

  



Patent Application Publication May 5, 2011 Sheet 4 of 5 US 2011/0106235 A1 

131 130a 

S5.22222222222 
2 

2 

22 N 106 

NSSNs sists ass sks is sks 3X22x2 
110a 

131 

S SS & &y &S & S S S S 
2 22 

Š 
2 

X & 

S 

<2 SNSScs sky & S.S 

112a F.G. 4B 

%. 
SNNSSN x 

AZZZZZYaaZZ 
SN SSSSSSY 

08 152 1 

2 
zas SS S S S & RS 

22 
2. S. 

  

  

  

  

  

  

  
    

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  



009 

Patent Application Publication 

  

  

  

  



US 2011/0106235 A1 

METHOD AND APPARATUS FOR 
DEPLOYMENT OF AN ENDOLUMINAL 

DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/363,015, filed Feb. 27, 2006, which is 
a divisional of U.S. application Ser. No. 10/081,641, filed 
Feb. 22, 2002, the entire contents of which are incorporated 
herein by reference. 

TECHNICAL FIELD 

0002 This invention relates generally to endoluminal 
devices and, more specifically, to methods and apparatus for 
deploying endoluminal devices in body lumens. 

BACKGROUND OF THE INVENTION 

0003) A stent is an elongated device used to support an 
intraluminal wall. In the case of a Stenosis, a stent provides an 
unobstructed conduit through a body lumen in the area of the 
Stenosis. Such a stent may also have a prosthetic graft layer of 
fabric or covering lining the inside and/or outside thereof. 
Such a covered stent is commonly referred to in the art as an 
intraluminal prosthesis, an endoluminal or endovascular graft 
(EVG), or a stent-graft. A stent-graft may be used, for 
example, to treat a vascular aneurysm by removing the pres 
sure on a weakened part of an artery so as to reduce the risk of 
rupture. Other devices, such as filters, particularly Vena cava 
filters, may have similar structures to stents and may be 
placed in a body lumen by similar methods. As used herein, 
the term “endoluminal device' refers to covered and uncov 
ered stents, filters, and any other device that may be placed in 
a lumen. The term “stent” as used herein is a shorthand 
reference referring to a covered or uncovered stent. 
0004 Typically, an endoluminal device, such as a stent 
graft deployed in a blood vessel at the site of a stenosis or 
aneurysm, is implanted endoluminally, i.e. by So-called 
“minimally invasive techniques’ in which the device, 
restrained in a radially compressed configuration by a sheath 
or catheter, is delivered by a delivery system or “introducer 
to the site where it is required. The introducer may enter the 
body from an access location outside the body, such as 
through the patient's skin, or by a "cut down” technique in 
which the entry blood vessel is exposed by minor surgical 
means. The term “proximal' as used herein refers to portions 
of the stent or delivery system relatively closer to this access 
location, whereas the term “distal is used to refer to portions 
farther from the access location. 
0005. When the introducer has been threaded into the 
body lumento the stent deployment location, the introducer is 
manipulated to cause the Stent to be ejected from the Sur 
rounding sheath or catheter in which it is restrained (or alter 
natively the surrounding sheath or catheter is retracted from 
the stent), whereupon the stent expands to a predetermined 
diameter at the deployment location, and the introducer is 
withdrawn. Stent expansion may be effected by spring elas 
ticity, balloon expansion, or by the self-expansion of a ther 
mally or stress-induced return of a memory material to a 
pre-conditioned expanded configuration. 
0006 Referring now to a typical prior art introducer as 
seen in FIGS. 1A and 1B, there is shown a standard pre 
loaded delivery system 10 comprising an outer sheath 12, a 
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compressed endoluminal device 14 loaded therein, and a 
conventional stabilizer 16 loaded adjacent to the proximal 
end 17 of the endoluminal device. A standard deployment 
technique comprises maneuvering the introducer to a desired 
deployment location and retracting outer sheath 12 so that the 
endoluminal device is deployed beginning at its distalendand 
ending at its proximal end. Stabilizer 16 stabilizes or prevent 
retraction of endoluminal device 14 when sheath 12 is 
retracted, thus effecting deployment of the device into a 
desired location by forcing relative movement between the 
sheath and the device. 
0007 Delivery system 10 also may comprise a catheter tip 
20 at its distal end attached to an internal shaft 23 that runs 
through the delivery system through inner lumen 22 in Stabi 
lizer 16, as shown in FIG. 1A. A stabilizer handle 26 is 
typically located at the proximal end of stabilizer 16, outside 
the body lumen. Internal shaft 23 may guide the delivery 
system through the body lumen over a guidewire (not shown) 
to the area to be repaired, or may be adapted for inflating a 
balloon (if applicable), and/or for flushing the system. 
0008. It is often important during endoluminal device 
delivery to ensure accurate placement of the device termini, 
particularly in intravascular deployment of multipart stents. 
Improper Stent placement can prevent Successful medical 
treatment. There is a particular need in the art to anchor the 
proximal end of a self-expanding stent while deploying the 
distal end, and also to provide accurate deployment of self 
expanding stents in a way that prevents recoil of the endolu 
minal device upon release, which may adversely affect the 
accuracy of the device placement. Balloons are commonly 
used to anchor endoluminal devices during deployment, but 
the pressure of a balloon against a vessel wall may damage 
tissue, particularly if the vessel wall is already diseased. Thus, 
it is further desirable to anchor the proximal end of an endolu 
minal device while deploying the distal end without applying 
unnecessary force against the vessel wall. 
0009. In a procedure to repair an abdominal aortic aneu 
rysm (AAA), use of a modular self-expanding stent involves 
accurate placement of a terminus of a first stent component in 
the abdominal aorta just below the renal arteries. A second 
stent component is then deployed in the first stent component 
and permitted to extend to a terminus in one of the iliac 
arteries. It is difficult, however, to ensure accurate placement 
of the iliac terminus of the second stent component. If the 
terminus is not placed far enough into the iliac, then the stent 
may be ineffective. If the terminus extends too far, it may 
interfere with blood flow in arteries branching from the iliac, 
Such as the internal iliac artery. This problem also occurs in 
the deployment of multipart stents in other branched arteries. 
Thus, it is desirable to provide a way to ensure accurate 
deployment of all the termini of a multipart stent. 

SUMMARY OF THE INVENTION 

0010. In accordance with this invention, there is provided 
an introducer having a retrograde portion and an anterograde 
portion for deployment of an endoluminal device in a distal 
location from a proximal location. The introducer comprises, 
in a most basic embodiment, a shaft having a distal tip; an 
inner sheath mounted concentrically over the shaft with the 
endoluminal device mounted concentrically over the inner 
sheath; and an anterograde sheath attached proximally to the 
distal tip, mounted over the endoluminal device in the antero 
grade portion of the introducer, and axially moveable relative 
to the inner sheath by moving the shaft. The introducer may 
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further comprise anchoring means in at least one of the ret 
rograde portion or the anterograde portion for anchoring the 
endoluminal device during deployment of the device from its 
proximal end to its distal end. 
0011. In one embodiment, the anchoring means comprises 
an inflatable balloon in the retrograde portion. A proximally 
retractable retrograde sheath may be mounted concentrically 
over the shaft and inner sheath and may extend axially over 
the proximal end of the endoluminal device and the balloon. 
A medial sheath may be mounted concentrically between the 
inner sheath and the retrograde sheath in the retrograde por 
tion of the introducer proximal the balloon. 
0012. In another embodiment, the anchoring means com 
prises a holder in the anterograde portion. The holder may be 
concentrically mounted to the inner sheath and adapted to 
prevent distal movement of the endoluminal device during 
advancement of the anterograde shaft. The anterograde 
sheath may extend over an entire length of the endoluminal 
device. 

0013. In another embodiment, the introducer comprises 
the proximally retractable retrograde sheath and the medial 
sheath, wherein the anchoring means comprises an extended 
portion of a proximal end of the endoluminal device and a 
notch in one or both of the medial sheath and the retrograde 
sheath for releasably confining the extended portion between 
the retrograde sheath and the medial sheath with the retro 
grade sheath in a first position and for releasing the extended 
portion with the retrograde sheath in a second, retracted posi 
tion relative to the medial sheath. 

0014. In yet another embodiment, the anchoring means 
comprises a tether attached to a proximal end of the endolu 
minal device. In an embodiment comprising the proximally 
retractable retrograde sheath and the medial sheath, the tether 
may be attached to one of the medial sheath, the retrograde 
sheath, or the innersheath. In another embodiment, the tether 
may extend proximally from the device a Sufficient distance 
to terminate outside a body lumen through which the intro 
ducer is adapted to be introduced. In Such an embodiment, the 
medial sheath may comprise a lateral channel through which 
the tether extends. 

0015 Still another embodiment of the present invention 
comprises an introducer having a retrograde portion and an 
anterograde portion and comprising an inflatable balloon 
mounted radially inside the retrograde portion for anchoring 
the endoluminal device during deployment of the device from 
its proximal end to its distal end. The anterograde portion 
comprises a distal tip and an anterograde sheath attached 
proximally to the distal tip. A shaft attached to the distal tip 
and extending concentrically through a central lumen defined 
by the anterograde portion and retrograde portion is adapted 
for moving the anterograde portion relative to the retrograde 
portion. The endoluminal device is mounted concentrically 
over the shaft in the central lumen and has a distal end con 
tained by the anterograde portion and a proximal end con 
tained by the retrograde portion. The introducer may further 
comprise an inner sheath mounted concentrically over the 
shaft underneath the endoluminal device, the inner sheath 
defining alumen connected to an inner region of the inflatable 
balloon for communication of a fluid to the balloon for infla 
tion of the balloon. The retrograde portion comprises a proxi 
mally retractable retrograde sheath mounted concentrically 
over the shaft and inner sheath and extending distally over the 
balloon and a retrograde portion of the endoluminal device. 
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0016. The invention also comprises a method for deploy 
ment of an endoluminal device in a distal location in a body 
lumen from a proximal location. The method comprises the 
steps of inserting an introducer of the present invention into a 
body lumen, aligning the introducerina deployment location, 
extending the shaft to distally advance the anterograde sheath 
to deploy at least the anterograde portion of the endoluminal 
device, and then removing the introducer from the body 
lumen. Where the introducer comprises anchoring means in 
the anterograde portion, the method comprises aligning the 
proximal end of the device with the deployment location, and 
confining the endoluminal device between the anchoring 
means and the advancing anterograde sheath during advance 
ment of the anterograde sheath. Where the anchoring means 
are in the retrograde portion, the method comprises anchoring 
the proximal end during advancement of the anterograde 
sheath and releasing the proximal end prior to or concurrently 
with removal of the introducer from the lumen. 
0017. Where the anchoring means comprises an inflatable 
balloon, the method comprises inflating the balloon prior to 
deployment of the anterograde portion of the endoluminal 
device and deflating the balloon after deployment of the 
anterograde portion. Where a retrograde sheath is present, the 
retrograde sheath may be retracted prior to inflating the bal 
loon, such that the balloon is inflated to anchor the proximal 
end of the endoluminal device against the body lumen. In the 
alternative, the balloon may be inflated to anchor the proximal 
end of the endoluminal device against the retrograde sheath, 
in which case the retrograde sheath is not retracted until after 
deflating the balloon after the anterograde portion of the 
endoluminal device has been deployed. 
0018 Where the anchoring means comprises a tether, the 
method comprises separating the tether from the endoluminal 
device prior to or during removal of the introducer from the 
body. Where the anchoring means comprises an extended 
portion of the endoluminal device releasably confined in a 
notch between the retrograde sheath and the medial sheath or 
between the retrograde sheath and the inner sheath, the 
method comprises retracting the retrograde sheath Sufficient 
to release the extended portion from the notch after deploy 
ment of the anterograde portion of the endoluminal device. 
0019 For the embodiment wherein the retrograde portion 
comprises an inflatable balloon mounted inside the retrograde 
portion, an exemplary method comprises aligning the intro 
ducer in a deployment location, retracting at least part of the 
retrograde portion and deploying the proximal end of the 
endoluminal device. The balloon is then inflated to compress 
the endoluminal device against the lumen wall while the shaft 
is extended to distally advance the anterograde sheath to 
deploy a remaining portion of the endoluminal device. 
0020. It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary, but not restrictive, of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021. The invention is best understood from the following 
detailed description when read in connection with the accom 
panying drawing, in which: 
0022 FIG. 1A shows a longitudinal section of a standard 
introducer of the prior art; 
0023 FIG. 1B shows a detailed longitudinal section of the 
encircled portion of FIG. 1A: 
0024 FIG.2 shows a longitudinal section of an exemplary 
introducer of the present invention; 
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0025 FIG. 3 shows a flowchart depicting an exemplary 
method of the invention; 
0026 FIG. 4A shows a longitudinal section of a portion of 
an exemplary introducer of the present invention having an 
extended cell and notch anchoring arrangement and a medial 
sheath; 
0027 FIG. 4B shows alongitudinal section of a portion of 
another exemplary introducer of the present invention having 
an extended cell and notch anchoring arrangement with no 
medial sheath; 
0028 FIG. 5A shows a longitudinal section of a portion of 
an exemplary introducer of the present invention having a 
tether attached to the retrograde sheath for anchoring the 
proximal end of the endoluminal device: 
0029 FIG.5B shows a cross section of a portion of another 
embodiment of an exemplary introducer of the present inven 
tion having a channel in the medial sheath for the tether; 
0030 FIG.5C shows alongitudinal section of a portion of 
another exemplary introducer embodiment of the present 
invention having a tether attached to the inner sheath for 
anchoring the proximal end of the endoluminal device; 
0031 FIG. 6 shows a longitudinal section of another 
exemplary introducer of the present invention having a holder 
at the distal end of the endoluminal device; and 
0032 FIG. 7 shows a portion of a longitudinal section of 
another exemplary introducer of the present invention in 
which the balloon is contained within the retrograde portion. 

DETAILED DESCRIPTION OF THE INVENTION 

0033. The invention will next be illustrated with reference 
to the figures wherein the same numbers indicate similar 
elements in all figures. Such figures are intended to be illus 
trative rather than limiting and are included herewith to facili 
tate the explanation of the apparatus of the present invention. 
0034 Referring now to FIG. 2 there is shown an exem 
plary introducer embodiment of the present invention. Intro 
ducer 100 comprises a retrograde portion 102 and an antero 
grade portion 104. Shaft 106 may be solid or tubular, and is 
Surrounded by three concentrically positioned sheaths: inner 
sheath 108, medial sheath 110, and retrograde sheath 112. 
Medial sheath 110 preferably has a fixed position and oper 
ates as a radial spacer, separating retrograde sheath distal 
extension 114 from inner sheath distal extension 116. The 
distal extension 114 of retrogradesheath 112 and distal exten 
sion 116 of inner sheath 108 comprise the respective portions 
of those sheaths located distally of the distal end 111 of 
medial sheath 110. 
0035. Other types of spacers may also be used. For 
example, radial protrusions on inner sheath or retrograde 
sheath may provide Such spacing. Furthermore, inner sheath 
may have a stepped outside diameter or retrograde sheath 
may have a stepped inside diameter, Such as created by medial 
sheath being fused to either innersheath or retrogradesheath, 
or by any other method that creates an equivalent structure. 
0036 Radial space 118 between retrogradesheath 112 and 
inner sheath 108 may be sufficiently large to allow room for a 
radial-force-exerting device, such as balloon 120. Inner 
sheath 108 preferably has a fixed position and may include a 
lumen for communicating pressurized fluid to balloon 120. 
Although shown in FIG. 2 with balloon 120 and proximal end 
131 of device 130 as part of retrograde portion 102 covered by 
retrogradesheath 112, in an alternative embodiment shown in 

May 5, 2011 

FIG.7, balloon 120 and proximal end 131 of device 130 may 
be part of anterograde portion 104 and covered by antero 
grade sheath 126. 
0037 Anterograde portion 104 of introducer 100 includes 
a distal extension 122 of shaft 106 and distal extension 116 of 
innersheath 108. Distal extension 122 of shaft 106 terminates 
with an attachment to radial spacer 125 connected to distal tip 
124. Distal tip 124 is coupled to anterograde sheath 126, 
which extends proximally from distal tip 124, and is posi 
tioned concentrically about shaft distal extension 122 and 
inner sheath distal extension 116. Radial spacer 125 creates 
an area 128 into which an endoluminal device 130, such as a 
stent graft, can be loaded. 
0038 Retrograde sheath 112 and anterograde sheath 126 
may have a lateral space 132 therebetween, the sheaths may 
abut one another (not shown) without any space 132, or the 
sheaths may laterally overlap one another as depicted by 
dashed lines 140 in FIG. 2. Dashed lines 140 show a proximal 
extension of anterograde sheath 126 that overlaps retrograde 
sheath 112. In an alternative embodiment, a similar distal 
extension (not shown) of retrograde sheath 112 may laterally 
overlap anterograde sheath 126. 
0039. An exemplary method for using introducer 100 is 
depicted in the flowchart shown in FIG.3. The method may be 
performed, for example, in an operating room or an angio 
graphic Suite, preferably under fluoroscopic guidance as is 
known in the art. First, the introducer is inserted into a body 
lumen, as indicated in step 210, distal tip 124 first, from a 
proximal access site, Such as a femoral artery or iliac artery, 
for vascular deployment. Typically, the introducer is threaded 
into the lumen over a guidewire (not shown) as is well known 
in the art. The access site may be Surgically exposed and 
punctured with, for example, an 18-gauge needle as is known 
in the art. 

0040. Next, in step 220, the proximal end 131 of endolu 
minal device 130 is aligned in an appropriate deployment 
position. Fluoroscopic guidance and/or a guide wire may be 
used to guide proximal end 131 into the desired position. For 
example, where endoluminal device 130 is an AAA stent 
graft, proximal end 131 of device 130 is positioned in the iliac 
(not shown), preferably just above a branch of the internal 
iliac artery (not shown). 
0041. Then, in step 230, retrograde sheath 112 is retracted 
at least far enough to expose proximal end 131 of device 130 
and balloon 120. In an alternative embodiment wherein the 
proximal end 131 and balloon 120 are located under antero 
grade sheath 126, the anterograde sheath 126 is initially 
advanced far enough to expose the proximal end and balloon. 
Balloon 120 is inflated in step 240, such as by pressurizing 
balloon 120 with fluid communicated via a lumen in inner 
sheath 108, to exert radial force that compresses the retro 
grade portion 133 of device 130 against the lumen wall (not 
shown). Although the various lumens are shown concentri 
cally, other configurations, including side-by-side lumen can 
be used. Such other configurations are described in an appli 
cation titled APPARATUS AND METHOD FORDEPLOY 
MENT OF AN ENDOLUMINAL DEVICE.” by Johnson et 
al., Ratner & Prestia docket number BSI-498US, filed the 
same day as this application and assigned to the common 
assignee of this application, incorporated herein by reference. 
In step 250, shaft 106 is extended distally to deploy the 
anterograde portion 135 of device 130. Prior to extending the 
shaft, the guidewire and retrograde sheath 112 may typically 
be locked together to prevent movement of the retrograde 
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sheath or the guidewire during extension of the shaft. As used 
herein, the “retrograde portion' of device 130 refers to any 
portion initially covered by the retrogradesheath (as shown in 
FIG. 2) or any portion underlied by balloon 120 and any 
portion proximal thereof (as shown in FIG. 7), and the 
“anterograde portion” refers to the remainder of the device 
distal of the retrograde portion. Balloon 120 is then deflated in 
step 260 and introducer 100 is removed from the lumen in 
accordance with step 270. If desired, prior to removal from 
the lumen, balloon 120 may be used for modeling device 130 
to better conform to the contours of the lumen wall, as is 
known in the art. Thus, introducer 100 and the method 
depicted in FIG. 3 provides means for accurately placing the 
proximal end of an endoluminal device. 
0042. In an alternative method, step 240 of inflating bal 
loon 120 may be carried out prior to step 230 of retracting 
retrograde sheath 112, so that the balloon exerts radial force 
compressing retrograde portion 133 of device 130 into the 
retrograde sheath. Then, after step 250 of extending shaft 106 
to deploy anterograde portion 135 of device 130, balloon 120 
is deflated in step 260 and retrogradesheath 106 is retracted in 
step 230 to complete deployment of the retrograde portion of 
the device. Finally, the introducer is removed in step 270. 
Thus, in a first method, the steps are performed in numerical 
order as shown in FIG.3, and in a second method, the steps are 
performed in the step order 210-220-240-250-260-230-270. 
The second method has the advantage that the balloon does 
not press against the lumen wall, but instead presses against 
the retrograde sheath, thus avoiding exertion of stress on the 
lumen wall. This second method is particularly desirable in 
the case of diseased lumen walls, which could be damaged 
due to the force of the balloon. This method, however, may 
sacrifice a few millimeters of accuracy due to recoil of the 
device 130. Consequently, the second method may be more 
desirable for applications in which the Small sacrifice inaccu 
racy is medically acceptable. 
0043. As an alternative to balloon 120, other means for 
holding proximal end 131 of device 130 may be employed. 
For example, as shown in FIG. 4A, a notch 150 may be 
located in medial sheath 110a. A proximally extended portion 
131a of device 130a, such as an extended cell or a loop, is 
fixed within notch 150. In the method shown in FIG. 3, the 
retrograde sheath 112 is only retracted in step 230 until the 
proximal end 131 of stent 130 deploys, except for proximally 
extended portion 131a. A radiopaque deployment marker 
(not shown) may be used to mark the end 131 so that the 
retrograde sheath is not retracted too far. Steps 240 and 260 
are omitted from the method steps, as proximally extended 
portion 131a remains compressed in notch 150 between 
medial sheath 110a and retrograde sheath 112 to hold the 
proximal end 131 of device 130 in place until the distal 
portion of the stent has been deployed. Then, prior to remov 
ing deployment device in step 270, retrograde sheath 112 is 
retracted the remaining distance necessary to release proxi 
mally extended portion 131a from notch 150. 
0044. In yet another alternate embodiment, shown in FIG. 
5A, a tether 152 may be used for anchoring. Distal end 153 of 
tether 152 is attached to proximal end 131 of device 130 and 
proximal end 154 of the tether may be attached to the distal 
end of either retrograde sheath 112 (as shown in FIG. 5A) or 
medial sheath 110 (not shown), or to an intermediate portion 
of inner sheath 108 (shown in FIG.5C). Tether 152 may be 
attached to device 130 and sheath 112 or 110 in any way 
known in the art, such as by gluing, Suturing, stapling, weld 
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ing, heat shrinking, and the like. The tether may comprise any 
type of material known in the art, including metal or non 
metal filaments. Preferably, the tether is attached to the device 
in such a way that it is readily detachable from the device 
when desired. Suitable mechanism for detachably connecting 
a wire to an implantable device are described in U.S. Pat. No. 
5,354.295 and U.S. Pat. No. 5,122,136 to Guglielmi et al., as 
well as in U.S. patent application Ser. No. 09/852.524, filed 
on May 10, 2001, by Chris Elliott on behalf of the assignee of 
this invention, all of which are incorporated herein by refer 
CCC. 

0045 Although shown in FIG. 5A attached to the distal 
end of retrograde sheath 112, tether 152 may be employed in 
any way known in the art, including extending proximally all 
the way back to the access location outside the body lumen. 
For example, as shown in the cross-sectional illustration of 
FIG. 5B, medial sheath 110a may have a lateral channel 
running its entire length into which tether 152 may extend. 
Thus, tether 152 may connect to a power supply or a handle 
for exerting tensional or torsional force, as described in the 
524 application. 
0046 For tethered embodiments, the method is carried out 
as shown in FIG. 3 up to step 230, at which point the retro 
grade sheath 112 is retracted until proximal end 131 of the 
device 130 deploys, with tether 152 holding proximal end 131 
in place. The guidewire is then typically locked with retro 
grade sheath 112 to prevent further movement of the retro 
grade sheath 112, and anterograde sheath 126 is advanced by 
advancing shaft 106 to deploy the anterograde portion of 
device 130. Then, the remainder of retrograde sheath 112 is 
retracted as part of step 270 to release device 130 from tether 
152. If proximal end 154 of tether 152 is attached to medial 
sheath 110 instead of retrogradesheath 112, the medial sheath 
may be retracted, or if the medial sheath is not retractable, the 
entire introducer may be retracted to release device 130 from 
tether 152 in step 270. 
0047 Another introducer embodiment 600 is shown in 
FIG. 6. In this embodiment, all of the components are essen 
tially the same as in embodiment 100, except that instead of a 
combination of balloon 120 and retrogradesheath 112 at the 
proximal end, there is a holder 602 near the distal end of inner 
sheath extension 116. Anterograde sheath 126 (and thus 
anterograde portion 104 of introducer 600) extends to the 
proximal end 131 of device 130. Holder 602 may comprise 
any material known in the art and may have any geometry 
known in the art sufficient to hold device 130 in place while 
anterograde sheath is advanced. A number of geometries and 
materials useful for holding a stent in place from inside the 
stent are described in U.S. application Ser. No. 09/574.418 by 
Sullivan et al., filed on May 19, 2000, assigned to the assignee 
of this invention, and incorporated herein by reference. For 
example, holder 602 may be a sleeve of a relatively higher 
friction material than sheath 126 such that device 130 is 
frictionally retained while sheath 126 advances. In another 
embodiment, holder 602 may comprise one or more radial 
protrusions that exerts an axial restraining force against indi 
vidual members of device 130. Other structures or combina 
tions of multiple structures may also be used as holders. 
0048. A holder 602 at or near the distal end of device 130 
as shown in FIG. 6 may be beneficial for combination with a 
balloon at or near the proximal end of the device as shown in 
FIG. 7. Such a holder 602 may minimize potential distal 
advancement of proximal end 131 of device 130 during the 
initial advancement of sheath 126 to expose balloon 120, as 
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may otherwise potentially occur as a result of frictional con 
tact between the anterograde sheath and the device. In the 
embodiment shown in FIG. 7, balloon 120 may also be pro 
vided with a greater frictional engagement force than sheath 
126 so that device 130 tends to stay with the balloon rather 
than move with the sheath. Such a greater frictional engage 
ment force may be the result of a higher coefficient of friction, 
for example. 
0049. Thus, the method of using introducer 600, referring 
back to FIG.3, involves steps 210, 220,250, and 270, without 
any of the steps relating to the balloon or the retrograde shaft. 
In fact, the embodiment shown in FIG. 6 may comprise a 
minimal set of components comprising shaft 106, inner 
sheath 108, holder 602 mounted directly to the inner sheath 
108, and tip 124 attached to anterograde sheath 126. The 
remaining components shown in FIG. 6 are optional. 
0050 Holder 602 is not limited to restraining only the 
distal end of device 130. For example, holder 602 may extend 
the length of device 130, an embodiment that may be particu 
larly useful with devices having a relatively low column 
strength. A hybrid of introducers 100 and 600 may also be 
provided comprising both a holder 602 and a balloon 120 or 
other anchoring means at proximal end 131 of device 130, 
with anterogradesheath 126 extending over the proximal end 
of the device. In such a configuration comprising a balloon, 
the deployment method follows the method steps in the order 
shown in FIG. 3, except that in step 230 instead of retracting 
retrograde sheath 112, the method comprises advancing 
anterograde sheath a sufficient distance to uncover balloon 
120, and then inflating the balloon at step 240 and continuing 
on with the remainder of the method steps. As balloon 120, 
once inflated, is capable of anchoring device 130, holder 602 
may be located closer to proximal end 131 of the device so 
that it engages the device only during the initial advancement 
of anterograde sheath 126 prior to inflation of the balloon. 
0051 Tethered or extended-portion-and-notch embodi 
ments may also be provided with anterograde sheath 126 
extending to the proximal end of endoluminal device 130. In 
an extended-portion-and-notch embodiment shown in FIG. 
4B, there may be no medial sheath, such that retrograde 
sheath 112a directly contacts innersheath 108a, and the notch 
150 may be in inner sheath 108a, retrograde sheath 112a, or 
may comprise notch portions 150a and 150b in each, respec 
tively, as shown in FIG.4B. The medial sheath may optionally 
be present, Such as to preserve a constant radial profile 
throughout the introducer, in which case the notchoraportion 
of the notch may be located in one or both of the retrograde 
sheath and the medial sheath. The method of using such an 
embodiment comprises inserting the device in step 210, 
aligning the proximal end in step 220, extending the shaft to 
deploy the device 250, and then retracting the retrograde 
sheath in step 230 a sufficient distance to release the extended 
portion from the notch. 
0052. In a tethered embodiment with anterograde sheath 
126 extending to the proximal end of endoluminal device 130, 
as shown in FIG. 5C there may be no medial sheath or retro 
grade sheath, and tether 152 may just be attached to an inter 
mediate portion of inner sheath 108 as shown in FIG. 5C, or 
may extend freely (not shown) through the lumen back 
through the access location and outside the lumen to some 
means for manipulating the tether, Such as the means shown 
and described in 524 application. As shown in FIG. 5C, 
tether 152 is wrapped about inner sheath 108 in a manner than 
fixes it axially and may be further anchored in place with an 
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adhesive. Notch 155 in tether provides a predetermined weak 
spot so that the retraction of the introducer is sufficient to 
break the tether at the notch. It is important that the amount of 
force required to break tether 152 at a preferred location, such 
as notch 155, is less than the amount of force that will break 
the tether in other locations or remove the affixation of the 
tether to inner sheath, more than the amount of force neces 
sary to hold proximal end 131 of endoluminal device 130 in 
place during deployment of its distal end (so that it does not 
break prematurely), andless than the amount of force that will 
axially move device 130 once deployed in the lumen (so that 
breaking the tether does not take the deployed device out of its 
properalignment). The tether may also be affixed in a slipknot 
that requires an amount of force to undo the knot that does not 
break the tether, pull the deployed device out of alignment, or 
undo prematurely. 
0053) One concern of the reverse deployment method and 
introducers described herein is that if the anterograde portion 
is too long, it may enter the heart during deployment of an 
AAA stent graft. Other, non-AAA applications may have 
similar concerns with Surrounding organs or other body struc 
ture. Thus, the dimensions of the introducer may be optimized 
to prevent damage caused by the anterograde portion being 
too long. One way of shortening the anterograde portion for a 
particular application is to lengthen the retrograde portion. 
Thus, although shown in FIGS. 2 and 6 with anterograde 
portion extending over the majority of the length of device 
130, in other embodiments the anterograde portion and ret 
rograde portions may extend over equal lengths of the device, 
or portion of the device over which the retrograde portion 
extends may be longer than the portion over which the antero 
grade portion extends. Such embodiments, for example an 
introducer wherein the retrograde and anterograde portions 
extend over equal lengths of the device, may be useful where 
the location of the proximal end of the device is less important 
than aligning the middle of the device with a certain region of 
a lumen. 
0054 Although illustrated and described herein with ref 
erence to certain specific embodiments, the present invention 
is nevertheless not intended to be limited to the details shown. 
Rather, various modifications may be made in the details 
within the scope and range of equivalents of the claims and 
without departing from the spirit of the invention. 
What is claimed is: 
1. A method for deployment of an endoluminal device in a 

distal location in a body lumen from a proximal location, the 
method comprising the steps of 

inserting an introducer into the body lumen, the introducer 
comprising a retrograde portion; an anterograde portion; 
a shaft having a distal tip; an inner sheath mounted 
concentrically over the shaft with the endoluminal 
device mounted concentrically over the inner sheath; 
and an anterograde sheath proximally attached to the 
shaft distal tip, mounted over the endoluminal device in 
the anterograde portion of the introducer, and axially 
moveable relative to the inner sheath; 

aligning the introducer in a deployment location; 
extending the shaft to distally advance the anterograde 

sheath to deploy at least a proximal portion of the 
endoluminal device; and 

removing the introducer from the body lumen. 
2. The method of claim 1, wherein the introducer further 

comprises anchoring means in the anterograde portion for 
anchoring the endoluminal device during deployment of the 



US 2011/0106235 A1 

device from a proximal end to a distal end of the device, the 
method comprising aligning the proximal end of the device 
with the deployment location and confining the endoluminal 
device between the anchoring means and the advancing 
anterograde sheath. 

3. The method of claim 1, wherein the introducer further 
comprises anchoring means in the retrograde portion for 
anchoring the endoluminal device during deployment of the 
device from a proximal end to a distal end of the device, the 
method comprising aligning the proximal end of the device 
with the deployment location, anchoring the proximal end, 
and releasing proximal end prior to or concurrently with 
removing the introducer from the body lumen. 

4. The method of claim 3, wherein the anchoring means 
comprises an inflatable balloon, and the method further com 
prises inflating the balloon prior to extending the shaft to 
distally advance the anterograde sheath and deflating the 
balloon after extending the shaft to distally advance the 
anterograde sheath. 

5. The method of claim 4, further comprising a proximally 
retractable retrogradesheath mounted concentrically over the 
shaft and inner sheath and extending axially over the proxi 
mal end of the endoluminal device and the balloon, the 
method further comprising retracting the retrograde sheath 
prior to inflating the balloon, and inflating the balloon to 
anchor the proximal end of the endoluminal device against 
the body lumen. 

6. The method of claim 4, further comprising a proximally 
retractable retrogradesheath mounted concentrically over the 
shaft and inner sheath and extending axially over the proxi 
mal end of the endoluminal device and the balloon, the 
method further comprising inflating the balloon to anchor the 
proximal end of the endoluminal device against the retro 
grade sheath and then retracting the retrograde sheath after 
deflating the balloon. 

7. The method of claim 3, wherein the anchoring means 
comprises a tether releasably attached to the proximal end of 
the endoluminal device, the method comprising separating 
the tether from the endoluminal device prior to removing the 
introducer from the body lumen. 

8. The method of claim 7, wherein the introducer further 
comprises a proximally retractable retrograde sheath 
mounted concentrically over the shaft and inner sheath; a 
medial sheath mounted concentrically between the inner 
sheath and the retrograde sheath in the retrograde portion of 
the introducer and terminating proximally of the proximal 
end of the endoluminal device; and the anchoring means 
comprises a tether releasably attached to the proximal end of 
the endoluminal device and non-releasably attached to a dis 
tal end of the retrograde sheath, the method comprising 
retracting the retrograde sheath to separate the tether from the 
endoluminal device prior to removing the introducer from the 
body lumen. 

9. The method of claim 8, wherein a portion of the retro 
grade sheath extends over a portion of the endoluminal 
device, the method comprising retracting the portion of the 
retrograde sheath extending over the endoluminal device 
prior to extending the shaft to distally advance the antero 
grade sheath. 

10. The method of claim 7, wherein the introducer further 
comprises a proximally retractable retrograde sheath 
mounted concentrically over the shaft and inner sheath and 
the anchoring means comprises a tether releasably attached to 
the proximal end of the endoluminal device and non-releas 
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ably attached the inner sheath, the method comprising sepa 
rating the tether from the endoluminal device while removing 
the introducer from the body lumen. 

11. The method of claim 3, wherein the introducer further 
comprises a proximally retractable retrograde sheath 
mounted concentrically over the shaft and inner sheath; a 
medial sheath mounted concentrically between the inner 
sheath and the retrograde sheath in the retrograde portion of 
the introducer and terminating proximally of the proximal 
end of the endoluminal device; and the anchoring means 
comprises a proximally extended portion of the endoluminal 
device and a notch in one or both of the medial sheath and the 
retrograde sheath, the method further comprising releasably 
confining the extended portion between the retrograde sheath 
and the medial sheath until after extending the shaft to distally 
advance the anterograde sheath, and then retracting the ret 
rograde sheath relative to the medial sheath a distance suffi 
cient to release the extended portion from the notch. 

12. The method of claim 11, wherein the retrograde sheath 
extends over a retrograde portion of the endoluminal device, 
the method comprising retracting the portion of the retro 
grade sheath extending over the endoluminal device prior to 
extending the shaft to distally advance the anterograde 
sheath. 

13. The method of claim 3, wherein the introducer further 
comprises a proximally retractable retrograde sheath 
mounted concentrically over the shaft and inner sheath and 
the anchoring means comprises a proximally extended por 
tion of the endoluminal device and a notch in one or both of 
the inner sheath and the retrograde sheath, the method further 
comprising releasably confining the extended portion 
between the retrograde sheath and the inner sheath until after 
extending the shaft to distally advance the anterograde 
sheath, and then retracting the retrogradesheath relative to the 
inner sheath sufficient to release the extended portion from 
the notch. 

14. A method for deployment of an endoluminal device in 
a distal location in a body lumen from a proximal location, the 
method comprising the steps of 

inserting an introducer into the body lumen having alumen 
wall, the introducer comprising a retrograde portion, an 
anterograde portion comprising a distal tip and an 
anterograde sheath attached proximally to the distal tip, 
a shaft attached to the distal tip and extending concen 
trically through a central lumen defined by the antero 
grade portion and retrograde portion, an endoluminal 
device mounted concentrically over the shaft in the cen 
tral lumen and having a distal end contained by the 
anterograde portion and a proximal end contained by the 
retrograde portion, an inflatable balloon mounted inside 
the retrograde portion for anchoring the endoluminal 
device during deployment of the device, and a proxi 
mally retractable retrograde sheath extending distally 
over the balloon and the proximal end of the endolumi 
nal device; 

aligning the proximal end of the endoluminal device in a 
deployment location; 

inflating the balloon to anchor the proximal end of the 
endoluminal device; and 

extending the shaft to distally advance the anterograde 
sheath to deploy a portion of the endoluminal device. 

15. The method of claim 14, further comprising a proxi 
mally retractable retrograde sheath mounted concentrically 
over the shaft and inner sheath and extending axially over the 
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proximal end of the endoluminal device and the balloon, the 
method further comprising retracting the retrograde sheath 
prior to inflating the balloon, and inflating the balloon to 
anchor the proximal end of the endoluminal device against 
the body lumen. 

16. The method of claim 14, further comprising a proxi 
mally retractable retrograde sheath mounted concentrically 
over the shaft and inner sheath and extending axially over the 
proximal end of the endoluminal device and the balloon, the 
method further comprising inflating the balloon to anchor the 
proximal end of the endoluminal device against the retro 
grade sheath and then retracting the retrograde sheath after 
deflating the balloon. 

17. A method for deployment of an endoluminal device in 
a distal locationina body lumen from a proximal location, the 
method comprising the steps of 

inserting an introducer into the body lumen, the introducer 
comprising a retrograde portion; an anterograde portion; 
a shaft having a distal tip; an inner sheath mounted 
concentrically over the shaft with the endoluminal 
device mounted concentrically over the inner sheath; 
and an anterograde sheath proximally attached to the 
shaft distal tip, mounted over the endoluminal device in 
the anterograde portion of the introducer, and axially 
moveable relative to the innersheath; and a tether releas 
ably attached to the proximal end of the endoluminal 
device for anchoring the endoluminal device during 
deployment of the device; 

aligning the proximal end of the device with the deploy 
ment location; 

anchoring the proximal end of the endoluminal device with 
the tether; 
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extending the shaft to distally advance the anterograde 
sheath to deploy at least a proximal portion of the 
endoluminal device; and 

removing the introducer from the body lumen. 
18. The method of claim 17, wherein the introducer further 

comprises a proximally retractable retrograde sheath 
mounted concentrically over the shaft and inner sheath; a 
medial sheath mounted concentrically between the inner 
sheath and the retrograde sheath in the retrograde portion of 
the introducer and terminating proximally of the proximal 
end of the endoluminal device; and the tether releasably 
attached to the proximal end of the endoluminal device and 
non-releasably attached to a distal end of the retrograde 
sheath, the method comprising retracting the retrograde 
sheath to separate the tether from the endoluminal device 
prior to removing the introducer from the body lumen. 

19. The method of claim 18, wherein a portion of the 
retrograde sheath extends over a portion of the endoluminal 
device, the method comprising retracting the portion of the 
retrograde sheath extending over the endoluminal device 
prior to extending the shaft to distally advance the antero 
grade sheath. 

20. The method of claim 17, wherein the introducer further 
comprises a proximally retractable retrograde sheath 
mounted concentrically over the shaft and inner sheath and 
the tether releasably attached to the proximal end of the 
endoluminal device and non-releasably attached the inner 
sheath, the method comprising separating the tether from the 
endoluminal device while removing the introducer from the 
body lumen. 


