
US 20130304185A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2013/0304185 A1 

NEWELL et al. (43) Pub. Date: NOV. 14, 2013 

(54) METHODS AND APPARATUS FOR LUMINAL Publication Classi?cation 
STENTING 

(51) Int. Cl. 
(71) Applicant: COVIDIEN LP, Mans?eld, MA (US) A61F 2/966 (2006.01) 

(52) US. Cl. 
(72) Inventors: Gabriel NEWELL, San Francisco, CA CPC .................................... .. A61F 2/966 (2013.01) 

(US); Andy HUYNH, Westminster, CA USPC ....................................................... .. 623/112 

(CUAS); lgawrence FARHAT, Carlsbad, (57) ABSTRACT 
(U ) A stent delivery system, a core assembly, and methods of 

operating the same are provided. The delivery system can 
(21) A 1 NO _ 13/664 547 comprise a catheter and the core assembly. The core assembly 

pp ' " ’ can comprise a constraining member, sleeve, a core member, 
and a stent extending along the core member. The tubular 

- _ constraining member can be spaced apart from the core mem 
(22) Flled' Oct‘ 31’ 2012 her and de?ne a capture area. The sleeve can be disposed 

along the core member at least partially distal of the capture 
Related U s A lication Data area. The stent can have a ?rst portion disposed Within the 

' ' PP capture area and a second portion, distal to the ?rst portion, 
(60) Provisional application No. 61/602,567, ?led on Feb. extending across or over an outer surface of the sleeve so that 

23, 2012, provisional application No. 61/679,106, 
?led on Aug. 3, 2012. 

the sleeve and the constraining member cooperate to inhibit 
expansion of the ?rst portion of the stent. 
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METHODS AND APPARATUS FOR LUMINAL 
STENTING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Us. Provi 
sional Application No. 61/602,567, ?led Feb. 23, 2012, and 
Us. Provisional Application No. 61/679,106, ?led Aug. 3, 
2012, the entireties of Which are incorporated herein by ref 
erence. 

BACKGROUND 

[0002] Walls of the vasculature, particularly arterial Walls, 
may develop areas of pathological dilatation called aneu 
rysms. As is Well knoWn, aneurysms have thin, Weak Walls 
that are prone to rupturing. Aneurysms can be the result of the 
vessel Wall being Weakened by disease, injury, or a congenital 
abnormality. Aneurysms could be found in different parts of 
the body, and the most common are abdominal aortic aneu 
rysms and brain or cerebral aneurysms in the neurovascula 
ture. When the Weakened Wall of an aneurysm ruptures, it can 
result in death, especially if it is a cerebral aneurysm that 
ruptures. 
[0003] Aneurysms are generally treated by excluding the 
Weakened part of the vessel from the arterial circulation. For 
treating a cerebral aneurysm, such reinforcement is done in 
many Ways including: (i) surgical clipping, Where a metal clip 
is secured around the base of the aneurysm; (ii) packing the 
aneurysm With small, ?exible Wire coils (micro-coils); (iii) 
using embolic materials to “?ll” an aneurysm; (iv) using 
detachable balloons or coils to occlude the parent vessel that 
supplies the aneurysm; and (v) intravascular stenting. 
[0004] Intravascular stents are Well knoWn in the medical 
arts for the treatment of vascular stenoses or aneurysms. 
Stents are prostheses that expand radially or otherWise Within 
a vessel or lumen to provide support against the collapse of 
the vessel. Methods for delivering these intravascular stents 
are also Well knoWn. 
[0005] In conventional methods of introducing a com 
pressed stent into a vessel and positioning it Within in an area 
of stenosis or an aneurysm, a guiding catheter having a distal 
tip is percutaneously introduced into the vascular system of a 
patient. The guiding catheter is advanced Within the vessel 
until its distal tip is proximate the stenosis or aneurysm. A 
guideWire positioned Within an inner lumen of a second, inner 
catheter and the inner catheter are advanced through the distal 
end of the guiding catheter. The guideWire is then advanced 
out of the distal end of the guiding catheter into the vessel 
until the distal portion of the guideWire carrying the com 
pressed stent is positioned at the point of the lesion Within the 
vessel. Once the compressed stent is located at the lesion, the 
stent may be released and expanded so that it supports the 
vessel. 

SUMMARY 

[0006] At least one aspect of the disclosure provides meth 
ods and apparatuses for delivering an occluding device or 
devices (e.g., stent or stents) in the body. The occluding 
device can easily conform to the shape of the tortuous vessels 
of the vasculature. The occluding device can be used in a 
variety of applications. For example, in some embodiments, 
the occluding device can direct the blood ?oW Within a vessel 
aWay from an aneurysm. Additionally, such an occluding 
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device can alloW adequate blood How to be provided to adja 
cent structures such that those structures, Whether they are 
branch vessels or oxygen demanding tissues, are not deprived 
of the necessary blood How. 
[0007] The delivery of an intravascular stent to a treatment 
site Within the vessel of a patient requires substantial preci 
sion. Generally, during the implantation process, a stent is 
passed through a vessel to a treatment location. The stent can 
be expanded at the treatment location, often by alloWing a ?rst 
end of the stent to expand and thereafter sloWly expanding the 
remainder of the stent until the entire stent has been 
expanded. The process of initially contacting the vessel Wall 
as the ?rst end of the stent expands can be referred to as 
“landing” the stent. The ?nal position of the stent Within the 
vessel is generally determined by its initial placement or 
landing Within the vessel. In some situations, the stent may 
initially be “landed” in a suboptimal location Within the ves 
sel. Using traditional methods and apparatuses, it may be very 
dif?cult for a clinician to reposition the stent Within the ves 
sel. For example, a clinician may be unable to recapture, 
collapse, WithdraW, or resheath the stent back into the catheter 
after the stent has been partially expanded Within the vessel. 
As such, the initial landing is critical to successful placement 
of the stent. 

[0008] In accordance With an aspect of at least some 
embodiments disclosed herein is the realiZation that a medi 
cal device delivery system can be con?gured to advanta 
geously enable a clinician to recapture, collapse, WithdraW, or 
resheath a stent Within a catheter of the delivery system after 
the stent has been at least partially expanded and landed in the 
vessel in order to alloW the clinician to improve the placement 
of the stent Within the vessel. Further, some embodiments can 
be con?gured to enable a clinician to recapture, collapse, 
WithdraW, or resheath the stent even the entire stent has been 
moved out of the catheter lumen and at least partially 
expanded against the vessel Wall. Moreover, some embodi 
ments can be provided such that the delivery system can 
engage and retain any braided stent Without requiring special 
purpose engagement structures on the stent. 

[0009] In order to enable a clinician to recapture; collapse, 
WithdraW, or resheath a stent Within a delivery system, some 
embodiments provide for a core assembly that is slidably 
disposed Within a catheter and able to secure, grip, or engage 
at least a portion of the stent in order to control movement, 
deployment, and expansion of the stent. In some embodi 
ments, the core assembly can comprise a constraining mem 
ber and a core member. The stent can extend over the core 
member and into a recess formed by the constraining member 
to engage or secure a portion of the stent. 

[0010] Optionally, the core assembly can also comprise an 
engagement component, protruding member, stop member, 
sleeve, bumper, or variable dimension portion providing a 
radially-extending dimension, disposed along the core mem 
ber. In such embodiments, the stent can extend over the 
engagement component and into the recess. 

[0011] For example, the engagement component and the 
constraining member can collectively form a gripping mecha 
nism that engages or secures the stent. The gripping mecha 
nism can engage a proximal or ?rst portion of the stent in a 
collapsed state. The gripping mechanism can provide a press 
or interference ?t betWeen the constraining member and the 
engagement component to inhibit expansion of the ?rst end of 
the stent. The gripping mechanism can enable the stent to be 
WithdraWn, recaptured, retracted, or resheathed into the cath 
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eter even after the stent has been moved out of the catheter 
lumen (i.e., the catheter has been fully WithdraWn from the 
stent) and the stent has at least partially expanded into appo 
sition With the vessel Wall. 
[0012] The gripping mechanism can enable the core assem 
bly to exert a pushing force and a pulling force on the stent to 
adjust its axial position relative to the catheter. In some 
embodiments, the gripping mechanism can be operative to 
exert a distal pushing force on the stent to distally advance the 
stent relative to the catheter until the ?rst portion of the stent 
is distally beyond the distal end of the catheter. Further, the 
gripping mechanism can also be operative to exert a proximal 
pulling force on the stent to proximally WithdraW the stent 
into the catheter When the stent ?rst portion is distally beyond 
the distal end of the catheter and the stent is at least partially 
expanded into apposition With a vessel Wall. The gripping 
mechanism can be con?gured to exert the distal pushing force 
and the proximal pulling force on its oWn Without the coop 
eration of other components or structures. 

[0013] In some embodiments, the stent can be secured or 
engaged betWeen the engagement component and a distal end 
of the constraining member (Which can be a sheath) in order 
to prevent expansion of a proximal or ?rst portion of the stent. 
For example, the engagement component and the constrain 
ing member can secure the stent by inducing a variable diam 
eter in the stent betWeen the ?rst portion and the second 
portion. 
[0014] In some embodiments, the assembly can be con?g 
ured such that the core member has a distal section and a 
proximal section. The distal section of the core member can 
be a distal tapering section. The core member can comprise a 
Wire. For example, the distal section of the core member can 
comprise a distal tip. The core member distal tip can comprise 
polytetra?uoroethylene (PTFE or TEFLON®). 
[0015] The constraining member can have an inner lumen 
that is con?gured to receive the core member. Further, the 
constraining member can have a distal portion that can be 
spaced apart from the core member and can have a capture 
area in the lumen. The capture area can be de?ned betWeen 
the distal portion of the constraining member and the core 
member. For example, the capture area can be de?ned radially 
betWeen an outer surface of the core member and an inner 
surface of the tubular constraining member. 
[0016] Further, the engagement component can be dis 
posed along the core member at least partially distal of the 
capture area. In some embodiments, the engagement compo 
nent can extend continuously around the core member. HoW 
ever, the engagement component can also extend around only 
a portion of the core member. The engagement component 
can also extend radially. Further, the engagement component 
can have an outer surface. In some embodiments, the engage 
ment component can be disposed axially betWeen the distal 
section and the proximal section of the core member. Further 
more, the stent can have a ?rst portion and a second portion. 
The ?rst portion can be a proximal portion that is disposed 
Within the capture area. The second portion can be disposed 
distal relative to the ?rst portion. The second portion can 
extend across or over an outer surface of the engagement 

component so that the engagement component and the con 
straining member cooperate to inhibit expansion of the ?rst 
portion of the stent. 
[0017] In some embodiments, the core member can extend 
Within the stent lumen and distally beyond a second portion of 
the stent. The engagement component can be coupled to the 
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core member and be disposed distal of the distal portion of the 
constraining member Within the stent second portion. 
[0018] The engagement component can optionally have a 
generally cylindrical outer surface. For example, the engage 
ment component can comprise an annular ring or sleeve 
coupled to or supported on the core member. The outer sur 
face of the engagement component canbe radially offset from 
the outer surface of the core member. Further, the engagement 
component can be axially spaced apart from the distal portion 
of the constraining member. For example, the outer surface of 
the engagement component can be radially offset from the 
inner surface of the constraining member. Furthermore, the 
outer surface of the engagement component can be radially 
offset from the capture area is de?ned by the constraining 
member and the core member. In some embodiments, the 
outer surface of the engagement component can be spaced 
radially betWeen the outer surface of the core member and the 
inner surface of the constraining member. Furthermore, the 
second portion of the stent can extend over or be supported on 
the outer surface of the engagement component. 
[0019] The engagement component can be disposed at least 
partially distal of the distal portion of the constraining mem 
ber. Further, When the assembly is oriented substantially 
straight, the engagement component can be con?gured such 
that it does not press the stent against the inner surface of the 
catheter. 
[0020] The engagement component can also have an outer 
surface that is radially spaced apart from the inner surface of 
the catheter such that When the assembly is oriented substan 
tially straight, the engagement component does not press the 
stent against the inner surface of the catheter. For example, the 
engagement component can have a generally cylindrical 
outer surface. Further, When the assembly is oriented substan 
tially straight, a radial distance betWeen the outer surface of 
the engagement component and the inner surface of the cath 
eter can be siZed greater than a thickness of the stent. 

[0021] Additionally, in some embodiments, the catheter 
can be provided in order to faun a stent delivery system. The 
stent delivery system can comprise the catheter and a core 
assembly. The catheter can have a distal end. As noted above, 
the core assembly can comprise a tubular constraining mem 
ber, a stent, a core member, and a radially extending engage 
ment component. 
[0022] In accordance With some embodiments, the con 
straining sheath can include a lumen having a cross-sectional 
inner pro?le. The engagement component can have a cross 
sectional outer pro?le that is siZed about equal to or greater 
than the catheter inner pro?le. The cross-sectional outer pro 
?le of the engagement component can be siZed greater than 
the catheter inner pro?le. The stent can extend over the 
engagement component and into the constraining sheath such 
that the stent has a ?rst diameter at the stent’ s ?rst portion and 
a second diameter at the stent’s second portion, siZed greater 
than the ?rst diameter. Thus, the stent can be secured betWeen 
the engagement component and the sheath distal end. In 
accordance With some embodiments, the engagement com 
ponent can be rotatably mounted on the core member, as 
discussed further herein. Further, the engagement component 
and the core member can also be formed from a continuous 
piece of material. 
[0023] Further, a collective outer pro?le of the stent and the 
proximal member can be siZed greater than the sheath inner 
pro?le. The core member can be con?gured to be steerable 
When a distal end of the stent is expanded into contact With a 



US 2013/0304185 A1 

blood vessel by being rotatable relative to the stent and the 
constraining sheath. In some embodiments comprising an 
engagement component, the core member can also be rotat 
able relative to the engagement component. 
[0024] The delivery of a stent in a vessel and subsequent 
expansion of the stent into apposition With the vessel Wall can 
present some challenges in tortuous vessels. For example, 
during delivery to the treatment site, the delivery system can 
be con?gured to comprise one or more rotatable components 
that alloW components of the system to rotate relative to each 
other While the delivery system traverses tortuous geometries. 
Such ?exibility can reduce the overall pushing force required 
and tend to avoid “Whipping” of the stent When it is 
unsheathed and/or expanded into the vessel. 
[0025] For example, in accordance With some embodi 
ments, the delivery system can comprise a rotatable core 
assembly. In such embodiments, the core member can rotate 
independently of the engagement component (if present) and/ 
or the stent and the constraining member Within the catheter 
to reduce “Whipping” and also to enable steering of the core 
member, as discussed further herein. Such rotatability can 
facilitate the movement of the core assembly through a cath 
eter of the delivery system so as to reduce the delivery force 
required to reach the treatment site. 
[0026] Further, the rotatable core assembly can be con?g 
ured to alloW the core member to rotate independently of the 
stent being deployed in the vessel. Thus, the protruding end of 
the core member can be rotated Without disrupting the contact 
betWeen the vessel Wall and the stent. Thus, the clinician can 
rotate a distal, protruding end of the core member to prefer 
entially align the protruding end With the adjacent vessel 
geometry to avoid abrading or perforating the vessel Wall 
While advancing the assembly. 
[0027] For example, after the stent has been moved to the 
treatment site, the core member of the delivery system may 
often include a distally protruding end that may be displaced 
distally as the stent is expanded and released. The distal 
movement of the protruding end represents a haZard of poten 
tially abrading or perforating a Wall of the vessel in Which the 
stent is being delivered. Further, When the stent is being 
delivered adjacent to a vessel bifurcation or a sharp turn in the 
vessel, the vessel geometry, such as an apex of the bifurcation, 
may be particularly di?icult to avoid. 
[0028] In some embodiments, a core assembly can be rotat 
able by providing an engagement component that is rotatably 
positioned about the core member and rotatably coupled to or 
mounted on the core member. In such embodiments, the core 
member can be rotatably coupled relative to the engagement 
component thereof in order to alloW the core member to rotate 
relative to the engagement component, the constraining 
member, and the stent. For example, the engagement compo 
nent can comprise an annular component or sleeve that is 
rotatably mounted on the constraining mechanism. 
[0029] Thus, a rotatable (and in some embodiments, steer 
able) stent delivery system can be provided. Embodiments of 
such a system can comprise a microcatheter, a core member, 
and a stent. The microcatheter can have a distal end con?g 
ured to be inserted into a blood vessel. The core member can 
extend Within the microcatheter. Further, the core member 
can have a distal portion and an intermediate portion proximal 
to the distal portion. The stent can extend along the interme 
diate portion. Further, the core member can be con?gured to 
be steerable When a distal end of the stent is expanded into 
contact With the vessel by being rotatable relative to the stent 
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and the microcatheter. Accordingly, the core member can be 
steerable to avoid dislodging of the stent from the vessel Wall 
and abrading or perforation of the vessel Wall. 

[0030] In some embodiments Wherein the system com 
prises an engagement component, the engagement compo 
nent can be positioned along the core member in the interme 
diate portion and be rotatably coupled to the core member. In 
some embodiments, the core member can comprise an arcu 
ate tip that extends distal of the engagement component. The 
core member distal portion can comprise the arcuate tip, 
Which can extend transverse to a longitudinal axis of the 
microcatheter. The arcuate tip can extend transverse to or 
bends aWay from a central axis of the microcatheter lumen. 
The microcatheter can be either as the constraining sheath or 
catheter discussed herein. 

[0031] In some embodiments, the distal portion can com 
prise an assembly including the distal cover and a distal tip 
structure. The tip structure can be rotatably or ?xedly coupled 
relative to the core member. Further, the distal cover can be 
coupled to the tip structure. 

[0032] The distal tip structure can comprise at least one 
member or component that can be carried by the core mem 
ber. In some embodiments, the at least one member can be 
oriented generally transverse or parallel to the core member. 
For example, the tip structure can comprise a coil(s), a cir 
cumferentially-extending band(s) of material, a clamp(s), 
and/or other structures that can pass smoothly Within a vessel 
at the distal portion of the core member. Further, the at least 
one member can comprise at least one segment of the coil or 
other structure. 

[0033] In some embodiments of a rotatable core assembly, 
the distal portion of the core member can comprise a distal tip 
structure and/ or distal cover that can be rotatably coupled to 
the core member. Thus, a rotatable interconnection betWeen 
the distal tip structure and/or distal cover and the core mem 
ber can alloW the core member to rotate freely of the distal tip 
structure and/or distal cover, thus avoiding transmission of 
any rotational or torsional stresses to the stent via the distal 
cover. For example, the distal cover can be con?gured to 
rotate about the core member. Further, the second end of the 
distal cover can be rotatably coupled With respect to the core 
member. Furthermore, the stent can be con?gured to rotate 
about the core member at least in part by virtue of the rotat 
able coupling of the distal cover. 

[0034] In operation, after the catheter has been positioned 
in the blood vessel, the stent can be partially expanded into 
apposition With a Wall of the vessel. The clinician can rotate a 
distalmost curvilinear tip of the core member of the delivery 
system. The tip can be con?gured to bend aWay from a central 
longitudinal axis of the core member. Thus, When rotated, the 
core member’s curvilinear tip can rotate relative to the stent 
and the constraining member. Further, as noted above in some 
embodiments comprising an engagement component, the 
core member can be rotatably coupled to the engagement 
component. In such embodiments, When rotated, the core 
member’s curvilinear tip can rotate relative to the stent, the 
engagement component, and the constraining member. 
Accordingly, the clinician can align the curvilinear tip With a 
path of the vessel to avoid abrading or perforating the vessel 
Wall. Thereafter, the core member can be advanced distally to 
guide the core member along a path of the vessel. Such 
methods and systems can be particularly useful When the 
geometry of the vessel includes a bifurcation or a sharp turn in 
















































