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(54) STENTS AND STENT DEPLOYMENT DEVICES

(57) A method of deploying a stent includes receiving
a delivery system loaded with a stent and securing the
stent in a compressed arrangement by a stent holding
assembly including first and second holders having a first
protective cover disposed at one end for enclosing a first
fastening assembly and a second protective cover dis-
posed at one end of the second holder for enclosing a
second fastening assembly, respectively, the stent cou-
pled to the first and second holders members by the first
and second fastening assemblies, respectively. The
method further includes delivering the stent in an axially
expanded and a radially compressed arrangement to an
implantation site, retracting the first and second protec-
tive covers to expose the first and second fastening as-
semblies, and actuating the first and second fastening
assemblies such that the stent radially expands to en-
gage an inner wall of a lumen.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority
to U.S. Provisional Patent Application No. 62/268,692
filed December 17, 2015, the entire disclosure of which
is incorporated by reference herein.

TECHNICAL FIELD

[0002] The present disclosure relates to medical in-
strumentation. More particularly, the present disclosure
relates to stents and stent deployment devices.

BACKGROUND OF RELATED ART

[0003] A stent is an elongated device used to support
a luminal wall. Together a stent, along with a graft cover
or liner, provide an unobstructed conduit for fluid flow in
the area of a stenosis. Such a stent-graft would typically
have a tubular graft layer covering, or lining, the inside
or outside of the stent (or both), thus providing a fluid
conduit to bypass a stenosis or otherwise diseased body
passageway.
[0004] Various types of stent architectures are known
in the art, including many designs comprising a filament
or number of filaments, such as a wire or wires, wound
or braided into a particular configuration. Included among
these wire stent configurations are braided stents. Braid-
ed stents tend to be very flexible, having the ability to be
placed in tortuous anatomy and still maintain patency.
The flexibility of braided stents makes them particularly
well-suited for use in intraluminal delivery where the lu-
men of the vessel becomes contorted and irregular both
before and after placement of the stent.
[0005] The most common use of stents and stent-
grafts is in the vascular system, in which stents and stent-
grafts having a first small diameter compressed config-
uration may be introduced into a body lumen at a point
remote from a site in that lumen in need of repair and
then transported through that lumen, typically through a
catheter, to that site. Once the site in need of repair is
reached, the stent or stent-graft is either expanded or
allowed to expand to a second, expanded configuration
to provide an open passageway through that site.
[0006] Many of these braided stents, however, are ei-
ther too rigid such that intraluminal delivery and place-
ment becomes difficult or too flexible (at the cost of re-
ducing radial strength) such that radial expansion forces
exhibited at the site of treatment are insufficient to ade-
quately maintain an open passageway through the site.
Moreover, by increasing the radial strength of a stent,
one typically reduces flexibility, because the stent is more
rigid. Likewise, by increasing flexibility, radial strength is
often sacrificed.
[0007] In the field of gastrointestinal surgery, resection
of diseased tissue and maintenance of gastrointestinal

continuity upon re-anastomosis can result in leaks. There
are several factors contributing to a risk of a leak. These
are, for example, the location of the anastomosis, overall
health of re-connected tissue, previous treatments (e.g.,
radiation, chemotherapy, etc.), pre-existing condition
(e.g., diabetes), tension the connection is undergoing
during bowel movement, possible infection from the in-
testinal content, and quality of surgical technique.
[0008] It is contemplated that a stent and stent delivery
system could be deployed to protect the anastomosis
from bowel contents during the healing phase to reduce
the risk of anastomotic leaks.

SUMMARY

[0009] The present disclosure relates to a stent deploy-
ment system. The stent deployment system includes a
handle body, a stent holding assembly including a first
holder and a second holder, the stent holding assembly
connected to the handle body, wherein the first holder is
connected to the second holder via a shaft defining a
longitudinal axis such that the first and second holders
are substantially aligned with the longitudinal axis, a stent
having a proximal end and a distal end, the stent secured
to the stent holding assembly such that at least a portion
of the stent holding assembly is confined within the stent,
a first protective cover disposed at one end of the first
holder, the first protective cover configured to enclose a
first fastening assembly, and a second protective cover
disposed at one end of the second holder, the second
protective cover configured to enclose a second fasten-
ing assembly.
[0010] In disclosed embodiments, each of the first and
second fastening assemblies includes a plurality of an-
chors mounted on distal ends of extensions, the exten-
sions separated from each other by gaps.
[0011] In disclosed embodiments, the first and second
fastening assemblies are exposed upon removal of the
first and second protective covers, respectively.
[0012] In disclosed embodiments, the first holder in-
cludes a first sleeve and the second holder includes a
second sleeve, the first and second sleeves removed
before deployment of the first and second fastening as-
semblies.
[0013] In disclosed embodiments, upon removal of the
first and second sleeves, the extensions of each of the
first and second fastening assemblies are actuated to
extend away from the first and second holders to engage
a lumen.
[0014] In disclosed embodiments, the stent is posi-
tioned within the lumen in an axially expanded configu-
ration.
[0015] In disclosed embodiments, when the first and
second fastening assemblies are actuated to extend
away from the first and second holders, the stent secured
thereon deforms to a radially expanded configuration.
[0016] In disclosed embodiments, the first and second
holders are independently driven.
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[0017] In disclosed embodiments, each of the first and
second holders is a substantially cylindrical enclosure,
where the respective first and second fastening assem-
blies are circumferentially positioned therein.
[0018] In disclosed embodiments, each of the first and
second fastening assemblies is a coiled anchoring ring
having a plurality of projections disposed on an outer
surface thereof. The coiled anchoring ring of each of the
first and second fastening assemblies is mounted around
a balloon.
[0019] The present disclosure relates to a method of
deploying a stent to an implantation site. The method
includes the steps of receiving a delivery system loaded
with a stent and securing the stent in a compressed ar-
rangement by a stent holding assembly including a first
holder and a second holder, the first holder having a first
protective cover disposed at one end for enclosing a first
fastening assembly therein and a second protective cov-
er disposed at one end of the second holder member for
enclosing a second fastening assembly therein, the stent
coupled to the first and second holders by the first and
second fastening assemblies, respectively. The method
further includes the steps of delivering the stent in an
axially expanded and a radially compressed arrange-
ment through a bodily lumen and to the implantation site
via the delivery system, retracting the first and second
protective covers to expose the first and second fastening
assemblies, and actuating the first and second fastening
assemblies to extend away from the first and second
holders, respectively, such that the stent radially expands
to engage an inner wall of the bodily lumen, while axially
contracting to remove tension from the anastomosis.

DESCRIPTION OF THE DRAWINGS

[0020] The above and other aspects, features, and ad-
vantages of the present disclosure will become more ap-
parent in light of the following detailed description when
taken in conjunction with the accompanying drawings in
which:

FIG. 1 illustrates a perspective view of a colonic/es-
ophageal stent deployment device with a stent in a
first state, in accordance with an embodiment of the
present disclosure;
FIG. 2 illustrates an enlarged view of the distal end
of the stent deployment device of FIG. 1 depicting
the stent holders holding the stent, in accordance
with an embodiment of the present disclosure;
FIG. 3 illustrates the stent of FIG. 1 in an axially ex-
tended configuration before introduction into a lu-
men, in accordance with an embodiment of the
present disclosure;
FIG. 4 illustrates the stent of FIG. 3 positioned within
a lumen, in accordance with an embodiment of the
present disclosure;
FIG. 5 illustrates the first and second protective cov-
ers of the stent of FIG. 3 removed in order to com-

mence deployment of the stent within the lumen, in
accordance with an embodiment of the present dis-
closure;
FIG. 6 illustrates a perspective view of one end of
the stent holder depicting a plurality of anchors re-
leased therefrom, in accordance with an embodi-
ment of the present disclosure;
FIG. 7 illustrates an anchor of the stent holder for
holding the stent of FIG. 1, in accordance with an
embodiment of the present disclosure;
FIG. 8 illustrates radial deployment of the anchors
of the stent holders, in accordance with an embodi-
ment of the present disclosure;
FIG. 9 illustrates radial expansion of the stent of FIG.
3 when the anchors of the stent holders are de-
ployed, in accordance with an embodiment of the
present disclosure;
FIG. 10 illustrates the expanded stent with the an-
chors deployed to position the stent within the lumen,
in accordance with an embodiment of the present
disclosure;
FIGS. 11A and 11B illustrate the stent anchored to
the interior wall of the lumen via the plurality of an-
chors, in accordance with an embodiment of the
present disclosure;
FIGS. 12A and 12B illustrate another embodiment
of an anchor for securing a stent to a lumen, in ac-
cordance with an embodiment of the present disclo-
sure;
FIG. 13A illustrates the anchor of FIG. 12A mounted
onto a stent deployment device including a pair of
balloons when the balloons are in a collapsed/unex-
panded configuration, in accordance with an embod-
iment of the present disclosure;
FIG. 13B illustrates the anchor of FIG. 12B mounted
onto a stent deployment device including a pair of
balloons when the balloons are in an expanded con-
figuration, in accordance with an embodiment of the
present disclosure;
FIGS. 14A and 14B illustrate a stent deployment de-
vice employing the anchor of FIG. 12A, where the
stent transitions from an unexpanded configuration
to an expanded configuration, in accordance with an
embodiment of the present disclosure;
FIGS. 15A and 15B illustrate a stent deployment de-
vice having three balloons in a collapsed configura-
tion and in an expanded configuration, respectively,
in accordance with another embodiment of the
present disclosure;
FIGS. 16A and 16B illustrate the stent deployment
device of FIG. 15A, where the stent transitions from
an unexpanded configuration to an expanded con-
figuration within a lumen, in accordance with another
embodiment of the present disclosure;
FIG. 17 illustrates a stent, in accordance with another
embodiment of the present disclosure;
FIG. 18 illustrates the stent of FIG. 17 including a
plurality of tacks attached at proximal and distal ends
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thereof, in accordance with an embodiment of the
present disclosure;
FIG. 19 illustrates a tack usable with the stent of FIG.
17, in accordance with an embodiment of the present
disclosure;
FIG. 20 illustrates the stent of FIG. 17 mounted within
a stent deployment device, in an unexpanded con-
figuration, in accordance with an embodiment of the
present disclosure;
FIG. 21A illustrates the stent of FIG. 17 mounted
within a stent deployment device, in an expanded
configuration, in accordance with an embodiment of
the present disclosure;
FIG. 21B illustrates a cross-sectional view of the
stent deployment device of FIG. 21A, in accordance
with an embodiment of the present disclosure;
FIG. 22 illustrates a linkage mechanism for transi-
tioning the stent of FIG. 17 from an unexpanded con-
figuration to an expanded configuration, in accord-
ance with an embodiment of the present disclosure;
FIGS. 23A and 23B illustrate a linkage mechanism
transitioning from a first configuration to a second
configuration, in accordance with another embodi-
ment of the present disclosure;
FIG. 24 illustrates another embodiment of a linkage
mechanism for transitioning the stent of FIG. 17 from
an unexpanded configuration to an expanded con-
figuration, in accordance with an embodiment of the
present disclosure;
FIG. 25 illustrates another embodiment of a linkage
mechanism for transitioning the stent of FIG. 17 from
an unexpanded configuration to an expanded con-
figuration, in accordance with an embodiment of the
present disclosure;
FIG. 26 is another embodiment of an introducer
placed over an anastomosis, in accordance with an
embodiment of the present disclosure;
FIG. 27 illustrates the deployment of the stent of FIG.
26 with a pair of balloons, in accordance with an em-
bodiment of the present disclosure;
FIG. 28 illustrates the balloons of FIG. 27 being de-
flated, in accordance with an embodiment of the
present disclosure;
FIG. 29 illustrates the introducer of FIG. 26 being
removed from the anastomosis site, in accordance
with an embodiment of the present disclosure;
FIG. 30 illustrates the stent of FIG. 26 held in place
at the anastomosis site, in accordance with an em-
bodiment of the present disclosure;
FIG. 31 illustrates the stent of FIG. 30 being removed
from the anastomosis site, in accordance with an
embodiment of the present disclosure;
FIG. 32 illustrates the anastomosis being fully
healed, in accordance with an embodiment of the
present disclosure; and
FIG. 33 illustrates another embodiment where
barbed sutures are used to aid in the shortening of
a stent to release the tension at the anastomosis

site, in accordance with an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0021] Particular embodiments of the present disclo-
sure are described hereinbelow with reference to the ac-
companying drawings. However, it is to be understood
that the disclosed embodiments are merely exemplary
of the disclosure and may be embodied in various forms.
Well-known functions or constructions are not described
in detail to avoid obscuring the present disclosure in un-
necessary detail. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted
as limiting, but merely as a basis for the claims and as a
representative basis for disclosing how to employ as-
pects of the present disclosure. Like reference numerals
refer to similar or identical elements throughout the de-
scription of the figures.
[0022] As used herein, the term "distal" refers to that
portion of the instrument, or component thereof which is
farther from the user while the term "proximal" refers to
that portion of the instrument or component thereof which
is closer to the user. In addition, the term "endoscopic"
is used generally to refer to endoscopic, laparoscopic, or
arthroscopic apparatus or procedures as well as any oth-
er surgical apparatus or procedure that is configured to
extend or be performed through a small incision or a can-
nula inserted into a patient’s body. Finally, the term "cli-
nician" is used generally to refer to medical personnel
including doctors, nurses, and support personnel.
[0023] Reference will now be made in detail to embod-
iments of the present disclosure. While certain exemplary
embodiments of the present disclosure will be described,
it will be understood that it is not intended to limit the
embodiments of the present disclosure to those de-
scribed embodiments. To the contrary, reference to em-
bodiments of the present disclosure is intended to cover
alternatives, modifications, and equivalents as may be
included within the spirit and scope of the embodiments
of the present disclosure as defined by the appended
claims.
[0024] FIG. 1 illustrates a perspective view of a colon-
ic/esophageal stent deployment device 100 with a stent
110 in a first state, in accordance with an embodiment
of the present disclosure.
[0025] The stent deployment device 100 includes a
stent holding assembly 150 connected to a handle body
140. The stent holding assembly 150 includes a first hold-
er 120 and a second holder 130. The first holder 120 is
connected to the second holder 130 at a connection point
125 by a shaft 310 defining a longitudinal axis "X." The
first and second holders 120, 130 are substantially
aligned with the longitudinal axis "X." The first and second
holders 120, 130 may be independently driven stent hold-
ers.
[0026] The handle body 140 is formed as a telescoping
body having a first telescoping section 141, a second
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telescoping section 143, a third telescoping section 145,
a fourth telescoping section 147, a fifth telescoping sec-
tion 149, and a sixth telescoping section 151. For exam-
ple, the third telescoping section 145 may be configured
to move the second holder 130 and the fourth telescoping
section 147 may be configured to move the first holder
120. In this way, the third telescoping section 145 is ma-
nipulated to release the plurality of anchors 510’ from the
second holder 130 and the fourth telescoping section 149
is manipulated to release the plurality of anchors 510
from the first holder 120 (FIGS. 5 and 8).
[0027] In one instance, the first telescoping section 141
may be configured to separate the protective covers 122,
132 from the first and second holders 120, 130. The fifth
telescoping section 149 may be configured to remove
the first and second holders 120, 130 from a lumen 400
after placement of the stent 110 in the lumen 400 (FIG.
4). The sixth telescoping section 151 may be configured
to remove the protective covers 122, 132 from the lumen
400 after placement of the stent 110 in the lumen 400.
Of course, one skilled in the art may contemplate using
any of the first, second, third, fourth, fifth, and sixth tele-
scoping sections 141, 143, 145, 147, 149, 151 for any
suitable purpose. For example, such telescoping sec-
tions may be used to separate any components from oth-
er components or may be used to remove any compo-
nents from the surgical site (e.g., placement of stent 110
within lumen 400).
[0028] The stent holding assembly 150 holds a stent
110 such that that stent holding assembly 150 is confined
within the stent 110. The stent 110 is held in place by a
fastening assembly 510 at one end and a fastening as-
sembly 510’ at the other end. Each fastening assembly
510, 510’ includes a plurality of anchors for securing the
stent 110 to the lumen 400, as will be described below
in detail with reference to FIG. 4.
[0029] Thus, the stent 110 encircles the stent holding
assembly 150. The stent 110 may have a first diameter.
The first and second holders 120, 130 may have a second
diameter. The first diameter is greater than the second
diameter. The stent 110 has a proximal end 112 and a
distal end 114. The stent 110 also has a central region
116. Stent 110 includes a generally cylindrical configu-
ration and may include any suitable diameter or length
depending on the size of the area of interest or the pro-
cedure being performed. Stent 110 is constructed of any
suitable biocompatible material and, in some embodi-
ments, may be formed from a bio-absorbable material.
Stent 110 is resilient and is configured to compress or
expand due to external stimuli.
[0030] A channel 160 is defined through stent 110 and
has a diameter that is greater than the diameter of the
first and second holders 120, 130, while the stent 110 is
positioned or secured in lumen 400 (FIG. 4) to treat tissue
and, ultimately dissolve or be retrieved at a later time.
Stent 110 may be constructed from polymers, degrada-
ble polymers, suitable resilient metals, composites, or
the like. In this manner, it is contemplated that stent 110

may be formed from a homogeneous construction or a
heterogeneous construction (i.e., a combination of me-
tallic and non-metallic bio-absorbable materials).
[0031] A first protective cover 122 is disposed at one
end of the first holder 120, whereas a second protective
cover 132 is disposed at one end of the second holder
130. The first and second protective covers 122, 132 are
in opposed relation to each other and coaxial with longi-
tudinal axis "X." The first protective cover 122 encloses
a first fastening assembly 510 and the second protective
cover 132 encloses a second fastening assembly 510’
(FIG. 5). Each of the first and second fastening assem-
blies 510, 510’ includes a plurality of anchors, as will be
described below in detail. The first and second protective
covers 122, 132 have tapered ends allowing stent de-
ployment device 100 to be inserted atraumatically into a
body lumen when the stent deployment device 100 is
inserted and manipulated with lumen 400 (FIG. 4). The
first protective cover 122 engages and secures the plu-
rality of anchors 510 therein, whereas the second pro-
tective cover 132 engages and protects the plurality of
anchors 510’. Thus, the proximal and distal ends 112,
114 of the stent 110 extend into the first and second pro-
tective covers 122, 132. How the proximal and distal ends
112, 114 of the stent 110 are held therein is described
below.
[0032] FIG. 2 illustrates an enlarged view 200 of the
distal end 214 of the stent deployment device 100 of FIG.
1 depicting the first and second holders 120, 130 holding
the stent 110, in accordance with an embodiment of the
present disclosure.
[0033] The stent 110 is shown in a first or uncom-
pressed state. The stent 110 has a substantially cylindri-
cal shape in the first state. The proximal end 112 of the
stent 110 is attached to the plurality of fasteners 510’
positioned within the second holder 130, whereas the
distal end 114 of the stent 110 is attached to the plurality
of fasteners 510 positioned within the first holder 120.
Thus, the proximal and distal ends 112, 114 of the stent
110 are attached directly to the plurality of fasteners 510,
510’ positioned within respective holders 130, 120. The
plurality of fasteners 510, 510’ are each attached to ex-
tensions 520, as described below in detail with respect
to FIG. 6. In this way, the stent 110 bends inwardly at the
proximal and distal ends 112, 114 to be accommodated
by the stent holding assembly 150 in a first state.
[0034] The first and second holders 120, 130 are
shown fully confined within the stent 110. The first and
second holders 120, 130 are thus fully encompassed
within the stent 110. The stent 110 does not contact the
first and second holders 120, 130. However, the proximal
and distal ends 112, 114 of the stent 110 contact an inner
surface of the first and second holders 120, 130, respec-
tively. Moreover, the first and second holders 120, 130
appear to be suspended within the stent 110. Therefore,
in the first state, the stent 110 does not contact the first
and second holders 120, 130 and a circumferential chan-
nel 160 is defined through the stent holding assembly
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150. The stent 110 extends the length of both the first
and second holders 120, 130.
[0035] The first holder 120 is covered by a first sleeve
127, whereas the second holder 130 is covered by a sec-
ond sleeve 129. The first sleeve 127 fully envelops or
encompasses the first holder 120 and the second sleeve
129 fully envelops or encompasses the second holder
130. The first and second sleeves 127, 129 are removed
before deployment of the first and second fastening as-
semblies 510, 510’, as discussed further below in detail.
[0036] FIG. 3 illustrates the stent 110 of FIG. 1 in an
extended configuration 300 before introduction into a lu-
men, in accordance with an embodiment of the present
disclosure.
[0037] To deploy the stent 110, the stent 110 is axially
extended, in a direction "A," as shown in FIG. 3. When
the stent 110 is axially extended in the direction "A," the
shaft 310 connecting the first holder 120 to the second
holder 130 is also extended via one or more of the tele-
scoping sections 141, 143, 145, 147, 149, 151 (FIG. 1).
A first end 312 of the shaft 310 is connected to one end
131 of the second holder 130, whereas a second end
314 of the shaft 310 is connected to one end 121 of the
first holder 120. This is further illustrated in FIG. 8 below.
After the stent 110 has been extended, it is then intro-
duced to lumen 400, as shown in FIG. 4. Thus, the de-
ployment device 100 of FIG. 1 is configured to axially
extend or stretch the stent 110 positioned thereon before
the stent 110 is deployed to a desired location for secure-
ment within lumen 400 (FIG. 4).
[0038] FIG. 4 illustrates the stent 110 of FIG. 3 posi-
tioned within a deployment location of the lumen 400, in
accordance with an embodiment of the present disclo-
sure.
[0039] The stent 110, once axially extended, is then
introduced into the lumen 400 into which it is to be de-
ployed, navigated through the lumen 400 to a deployment
location, typically a diseased artery, as shown in FIG. 4.
The lumen 400 has a first region 410 and a second region
420. A portion of the stent 110 is placed within the first
region 410 and another portion of the stent 110 is placed
within the second region 420 such that the central point
125 or center region 116 of the stent 110 is placed at the
center region 430 of the lumen 400. The center region
430 of the lumen 400 is the anastomosis region. As a
result, the first holder 120 and the first protective cover
122 are positioned in the first region 410 of the lumen
400, and the second holder 130 and the second protec-
tive cover 132 are positioned in the second region 420
of the lumen 400. The shaft 310 is positioned in both the
first and second regions 410, 420, such that the midpoint
of the shaft 310 is placed in the center region 430. After
placement of the stent 110 at the deployment location in
the lumen 400, the stent 110 is deployed as shown in
FIG. 5 described below.
[0040] FIG. 5 illustrates first and second protective cov-
ers 122, 132 of the stent 110 of FIG. 3 removed in order
to commence deployment of the stent 110 within the lu-

men 400, in accordance with an embodiment of the
present disclosure.
[0041] In FIG. 5, the first protective cover 122 and the
second protective cover 132 are translated away from
the stent deployment device 100 in a direction "B," via
one or more of the telescoping sections 141, 143, 145,
147, 149, 151 (FIG. 1). After separation, the first protec-
tive cover 122 is still within the first region 410 of the
lumen 400 and the second protective cover 132 is still
within the second region 420 of the lumen 400. The center
point 125 or central region 116 of the stent 110 is still
positioned at the center region 430 of the lumen 400.
[0042] After separation of the first and second protec-
tive covers 122, 132, the first and second fastening as-
semblies 510, 510’ are exposed. The first and second
fastening assemblies 510, 510’ extend from the first and
second holders 120, 130, respectively. The first and sec-
ond fastening assemblies 510, 510’ are non-attachably
engaged to an inner surface of the first and second pro-
tective covers 122, 132. The first and second fastening
assemblies 510, 510’ slide out of the first and second
protective covers 122, 132. The first and second fasten-
ing assemblies 510, 510’ may be a plurality of anchors,
as described below with reference to FIGS. 6 and 7.
[0043] FIG. 6 illustrates a perspective view 600 of one
end of the first holder 120 depicting a plurality of anchors
510 released therefrom, in accordance with an embodi-
ment of the present disclosure.
[0044] In FIG. 6, the first protective cover 122 has been
extended to expose the first fastening assembly 510. The
first fastening assembly 510 includes a plurality of an-
chors. Each anchor 510 is mounted on a distal end 524
of an extension 520. The extensions 520 may also be
referred to as fingers. Each extension 520 has a proximal
end 522 and a distal end 524. The extensions 520 are
separated from each other by gaps 126. The gaps 126
extend the length of the extensions 520. The extensions
520 may be flexible in order to bend in a radial direction
(FIG. 8).
[0045] The first holder 120 is a substantially cylindrical
enclosure, where the plurality of anchors 510 are circum-
ferentially positioned therein. The plurality of anchors 510
extend beyond the distal tip 105 of the first holder 120.
Additionally, a distal portion 524 of each extension 520
extends beyond the distal tip 105 of the first holder 120.
The extensions 520 are substantially parallel to each oth-
er in an initial configuration. One skilled in the art may
contemplate any number of anchors suitable to hold one
end of the stent 110 to an inner wall of the lumen 400.
[0046] Each anchor 510 has an opening 542 (FIG. 7)
at its proximal end to attach it on the distal tip 524 of the
extension 520. The anchor 510 may not be permanently
attached to the extension 520. The plurality of anchors
510 are secured to the extensions 520 by the protective
caps or first and second protective covers 122, 132 in an
initial state to keep the extensions 520 parallel in an initial
state. Subsequently, when deployment of the stent 110
is desired and the stent 110 has been placed within the
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lumen 400 (FIG. 5), the sleeve 127 is squeezed as de-
scribed below, and the first holder is moved in a direction
"B" (FIG. 5) in order to expose the plurality of anchors
510 secured on the distal ends 524 of the extensions
520. The plurality of anchors 510 are securely attached
to their respective extensions 520 and are configured to
radially expand to be secured to the lumen 400 (FIG. 5).
The radial expansion of the plurality of anchors 510 will
be described below with reference to FIG. 8.
[0047] FIG. 6 also depicts the sleeve 127 (shown in
phantom) enveloping the first holder 120. The sleeve 127
extends from a proximal end to a distal end of the first
holder 120. The sleeve 127 also covers the end 314 of
the first holder 120 that is connected to shaft 310. The
extensions 520 are kept together across the length of the
first holder 120 and the sleeve 127. The sleeve 127 may
be referred to as a squeezing sleeve. The sleeve 127 is
removed from the first holder 120 by squeezing or apply-
ing a force on opposed ends of the sleeve 127. Once the
sleeve 127 is removed from the first holder 120, the plu-
rality of anchors 510 are actuated in an outward direction
"R," as described below with reference to FIG. 8.
[0048] Moreover, the first and second holders 120,
130, the sleeve 127, and the first and second protective
covers 122, 132 may be independently driven by a series
of concentric and hollow tubes (not shown). For simplicity
and sake of clarity, a single shaft 310 has been shown.
However, it is also contemplated that the first and second
protective covers 122, 132 are simultaneously driven by
one or more concentric or hollow tubes or strings or ca-
bles. One skilled in the art may contemplate a variety of
different driving mechanisms via one or more of the tel-
escoping sections 141, 143, 145, 147, 149, 151 (FIG. 1).
[0049] FIG. 7 illustrates an anchor 510 of the first holder
120 for holding the stent 110 of FIG. 1, in accordance
with an embodiment of the present disclosure.
[0050] The anchors 510 of the first holder 120 are the
same as the anchors 510’ of the second holder 130. Thus,
FIG. 7 could equally apply to the anchors 510’ of the
second holder 130. Referring to the first holder 120, the
anchor 510 has a distal end 511 and a proximal end 513.
The proximal end 513 includes an opening 542. A distal
end of extension 520 (FIG. 6) is received within the open-
ing 542 in order to secure the anchor 510 to the extension
520. The opening 542 is defined within a base 540. The
base 540 is connected to a body portion 535, which in
turn is connected to a tip portion 530. Each base 540 of
each anchor 510 is configured to circumferentially en-
gage one end of the stent 110, whereas each base 540
of each anchor 510’ is configured to circumferentially en-
gage the other end of the stent 110. Thus, the body por-
tion 535 is configured to travel through the ends of the
stent 110 such that each base 540 of each anchor 510,
510’ latches on to the ends of stent 110. In this way, the
base 540 of each anchor 510, 510’ pushes the ends of
the stent 110 toward the lumen 400 for attachment there-
of. The attachment to the lumen 400 is a result of en-
gagement between the lumen 400 and the barbs 525 of

the body portion 535, as described below.
[0051] The body portion 535 may include a plurality of
projections 525 or barbs. The plurality of projections 525
may be offset from each other across the length of the
body portion 535. The tip portion 530 may have a smooth
surface. The plurality of projections 525 aid in attaching
the anchor 510 to the inner wall of the lumen 400 (FIG
10). In use, the stent 110 is pressed into the inner wall
of the lumen 400 so that the plurality of barbs 525 pen-
etrate the lumen 400 and emerge from the other side
where they are then locked in place (FIGS. 10, 11A, 11B).
The plurality of barbs 525 prevent the stent 110 from
dislodging from the lumen 400 at the deployment loca-
tion. The barbs 525 may be degradable such that the
stent 110 would slough off and be passed by a patient
after the anastomosis is healed.
[0052] FIG. 8 illustrates radial deployment of the an-
chors 510, 510’ of the first and second holders 120, 130
in accordance with an embodiment of the present disclo-
sure.
[0053] When the first sleeve 127 and the second
sleeve 129 are removed from the first and second holders
120, 130, respectively, via one or more of the telescoping
sections 141, 143, 145, 147, 149, 151 (FIG. 1), the ex-
tensions 520 of each of the first and second holders 120,
130 are actuated or propelled to extend away from the
first and second holders 120, 130 in a radial direction "R"
to engage the lumen 400 (FIG. 10). The first and second
holders move in a direction "C" along the longitudinal axis
"X" in order to expose the extensions 520. Movement
may be triggered by one or more of the telescoping sec-
tions 141, 143, 145, 147, 149, 151 (FIG. 1).
[0054] FIG. 8 clearly shows one end 121 of the first
holder 120 connected to one end 131 of the second hold-
er 130 via the shaft 310. The stent holding assembly 150
may expand in the axial direction "X" in order to expose
the extensions 520 having the plurality of anchors 510,
510’. Moreover, a first end 312 of the shaft 310 is con-
nected to one end 131 of the second holder 130, whereas
a second end 314 of the shaft 310 is connected to one
end 121 of the first holder 120.
[0055] The plurality of first anchors 510 are circumfer-
entially positioned within the first holder 120 and the plu-
rality of second anchors 510’ are circumferentially posi-
tioned within the second holder 130. The plurality of first
and second anchors 510, 510’ are released from the first
and second holders 120, 130 such that they maintain
their circumferential nature. This results in a radial ex-
pansion "R," but no linear movement.
[0056] FIG. 9 illustrates an expanded state 900 of the
stent 110 of FIG. 3 when the anchors 510, 510’ of the
first and second holders 120, 130 are deployed, in ac-
cordance with an embodiment of the present disclosure.
[0057] The stent 110 expands in a radial direction "R".
The plurality of first anchors 510 of the first holder 120
engage the distal end 114 of the stent 110, whereas the
plurality of second anchors 510’ of the second holder 130
engage the proximal end 112 of the stent 110. The plu-
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rality of first anchors 510 penetrate through the distal end
114 of the stent 110 and the plurality of second anchors
510’ penetrate through the proximal end 112 of the stent
110. The plurality of projections 525 (FIG. 7) of each of
the plurality of first and second anchors 510, 510’ aid in
holding the plurality of first and second anchors 510, 510’
in place. The plurality of projections 525 enable the pierc-
ing of tissue and resulting securement to the lumen 400
(FIG. 10). The plurality of extensions 520 of each of the
first and second holders 120, 130 are in a fully extended
state.
[0058] Each base 540 of each anchor 510 is configured
to circumferentially engage one end of the stent 110,
whereas each base 540 of each anchor 510’ is configured
to circumferentially engage the other end of the stent
110. Thus, as noted, the body portion 535 is configured
to travel through the ends of the stent 110 such that each
base 540 of each anchor 510, 510’ latches on to the ends
of stent 110. In this way, the base 540 of each anchor
510, 510’ pushes the ends of the stent 110 toward the
lumen 400 for attachment thereof. The attachment to the
lumen 400 is a result of engagement between the lumen
400 and the barbs 525 of the body portion 535, as illus-
trated in FIG. 10.
[0059] FIG. 10 illustrates the expanded stent 110 with
the plurality of anchors 510, 510’ deployed to an anchor-
ing position 1000 where the expanded stent 110 is se-
cured within the lumen 400, in accordance with an em-
bodiment of the present disclosure.
[0060] In the anchoring position 1000, the central re-
gion 116 of the stent 110 is placed at the center region
430 of the lumen 400. The center region 430 of the lumen
400 is the anastomosis region. The plurality of first and
second anchors 510, 510’ extend through the lumen 400
at penetration regions 1010. The plurality of first and sec-
ond anchors 510, 510’ are secured to the lumen 400 at
the penetration regions 1010 via the plurality of projec-
tions 525 (FIG. 7) that inhibit the plurality of first and sec-
ond anchors 510, 510’ from being withdrawn through tis-
sue, as discussed above with reference to FIG. 9. The
plurality of first and second anchors 510, 510’ circumfer-
entially penetrate the lumen 400 at penetration regions
1010. It is contemplated that the plurality of first and sec-
ond anchors 510, 510’ partially extend through those tis-
sue regions.
[0061] FIGS. 11A and 11B illustrate the stent 110 an-
chored to the interior wall of the lumen 400 via the plurality
of first and second anchors 510, 510’, in accordance with
an embodiment of the present disclosure.
[0062] In FIG. 11A, in a first configuration 1100A, the
anastomosis is under tension, while the stent 110 is in
the extended state 1110A and anchored to the first region
410 of the lumen 400, the first region 410 circumferen-
tially extending around the lumen 400. In FIG. 11B, in a
second configuration 1100B, the anastomosis is in a first
state, while the stent 110 is also in the first state 1110B.
When the anastomosis is in the first state, the stent 110
pulls the first region 410 of the lumen 400 in a direction

"D" and pulls the second region 420 of the lumen 400 in
a direction "E." When the first and second regions 410,
420 of the lumen 400 are drawn toward each other (i.e.,
towards center region 430), an accordion-like configura-
tion 1112 is formed around the center region 430 of the
lumen 400. The accordion-like configuration 1112 is
present on both sides of the center region 430. As a result,
the stent deployment device 100 provides a means of
axially stretching the stent 110 and attaching it to the wall
of the lumen 400 in a stretched or axially expanded state.
Thus, once the stent deployment device 100 is removed
from the lumen 400, the stent 110 contracts axially, thus
reducing tension on the staple or suture line. This further
promotes healing and minimizes the risk of leaks.
[0063] In summary, FIGS. 1-11B provide for a stent
110 and stent deployment device 100 that minimizes ten-
sion, thus contributing to proper healing of tissue without
any leaks by reducing tensile forces applied to the anas-
tomotic site. The stent 110 may be made from absorbable
or non-absorbable material, and expands in an axial di-
rection, as well as in a radial direction. Also, the stent
110 may be made from a deformable metal or plastic
scaffolding, which is covered by an impermeable lining
material. The metal or plastic may be degradable or non-
degradable. The impermeable lining may be made from
an elastomeric polymer. The stent deployment device
100 thus stretches, inserts, and anchors the stent 110 to
the inner walls of a lumen 400 with a plurality of fasteners
or anchors 510, 510’.
[0064] Moreover, the axial elongation of the stent 110
causes radial compression when the stent 110 is being
inserted into the lumen 400. Once the stent 110 is an-
chored, removing the stent delivery system 100 allows
the stent 110 to axially compress and radially dilate,
which maintains patency and a tension free joint. This is
achieved, for example, by the shape of the stent body’s
mesh and memory.
[0065] In an initial configuration, the stent 110 is in a
first state on the stent deployment device 100 (FIG. 1).
The stent 110 is secured to first and second protective
covers 122, 132 and the stent 110 may be independently
driven by the first and second holders 120, 130. The stent
110 is axially expanded or stretched before being insert-
ed into the lumen 400 (FIG. 3). The stent 110 is positioned
within the lumen 400 with its center region 116 at the
anastomosis region (FIG. 4). The first and second pro-
tective covers 122, 132 protect the organs when the stent
deployment device 100 is inserted and manipulated in
the lumen 400. After the first and second protective cov-
ers 122, 132 are separated from the stent 110 (FIG. 5),
via one or more of the telescoping sections 141, 143,
145, 147, 149, 151 (FIG. 1), the stent deployment device
100 expands the stent 110 in a radial direction "R," and
the stent 110 is attached or secured to the lumen 400 via
the plurality of anchors 510, 510’ (FIGS. 9-11B).
[0066] Each of the first and second stent holders 120,
130 includes a first and second sleeve 127, 129, respec-
tively (FIG. 2). The extensions 520 having the plurality
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of anchors 510, 510’ at distal ends 524 thereof are cir-
cumferentially positioned with the first and second hold-
ers 120, 130 (FIG. 8). The extensions 520 are kept to-
gether by the full depth of the sleeves 127, 129. Each of
the plurality of first and second anchors 510, 510’ in-
cludes an opening 542 for placement on the distal ends
524 of the extensions 520 (FIG. 7). The plurality of first
and second anchors 510, 510’ are secured to the exten-
sions 520 by the first and second protective covers 122,
132 in the initial state (FIG. 4). The sleeves 127, 129 and
the first and second protective covers 122, 132 may be
independently driven by a series of concentric or hollow
tubes. A central tube or shaft 310 may house a scope, a
guide wire, or any other additional instruments (not
shown). The plurality of first and second anchors 510,
510’ are then radially deployed when the sleeves 127,
129 are removed from the first and second holders 120,
130, respectively, via one or more of the telescoping sec-
tions 141, 143, 145, 147, 149, 151 (FIG. 1), thus exposing
the extensions 520, while the extensions 520 are under
tension resulting from the expanded stent 110 (FIG. 8).
The anchoring of the stent 110 to the lumen 400 is fully
controlled by the amount of exposition of the extensions
520 and by the sequence of deployment (FIGS. 10-11B).
Simultaneous or individual deployment may be available.
Once the stent 110 is anchored and in place, the exten-
sions 520 retract and disengage the plurality of first and
second anchors 510, 510’ via one or more of the tele-
scoping sections 141, 143, 145, 147, 149, 151 (FIG. 1).
Now the clinician can remove the stent deployment de-
vice 100 and leave the stent 110 in place.
[0067] FIGS. 12A-16B described below present alter-
native embodiments of stent and stent deployment de-
vices.
[0068] FIGS. 12A and 12B illustrate another embodi-
ment for securing a stent 110 to a lumen 400 via an an-
chor ring 1200 (FIGS. 14A, 14B), in accordance with an
embodiment of the present disclosure.
[0069] In a first configuration 1200A, the anchor ring
1200 is in a coiled state. The anchor ring 1200 is sub-
stantially circular with a plurality of spiked projections
1220 extending away from an outer surface 1210 of the
anchor ring 1200. The anchor ring 1200 is formed by a
first or inner ring section 1205 and a second or outer ring
section 1207. The first ring section 1205 defines an inner
surface 1212 of the anchor ring 1200 and the second ring
section 1207 defines the outer surface 1210 of the anchor
ring 1200. The first and second ring sections 1205, 1207
are separated from each other by a series of wedge-like
members or teeth 1230. In a second configuration 1200B,
the anchor ring 1200 is in a fully open or expanded state.
[0070] FIGS. 13A and 13B illustrate the anchor ring
1200 of FIG. 12A mounted onto a stent deployment de-
vice 1300 including a pair of balloons 1320, 1330, both
in an expanded and unexpanded configuration, in ac-
cordance with an embodiment of the present disclosure.
[0071] In FIG. 13A, the anchor rings 1200, 1200’ are
in a coiled configuration 1300A, whereas in FIG. 13B,

the anchor rings 1200, 1200’ are in a fully expanded con-
figuration 1300B.
[0072] The stent deployment device 1300 includes a
first protective cover 1322 connected to a second pro-
tective cover 1332 via a shaft 1310. At a distal end 1314
of shaft 1310 is mounted a first balloon 1320. At a prox-
imal end 1312 of shaft 1310 is mounted a second balloon
1330. An anchor ring 1200 is wrapped around the first
balloon 1320 and an anchor ring 1200’ is wrapped around
the second balloon 1330. The stent deployment device
1300 is attached to a handle body 1340.
[0073] In the first configuration 1300A of FIG. 13A, the
balloons 1320, 1330 are in a deflated configuration,
whereas in the second configuration 1300B of FIG. 13B,
the balloons 1320, 1330 are in an expanded configura-
tion. In the first configuration 1300A, the anchor rings
1200, 1200’ are in a coiled configuration around the first
and second balloons 1320, 1330, respectively. In the sec-
ond configuration 1300B, the anchor rings 1200, 1200’
are in an expanded configuration around the first and
second balloons 1320, 1330, respectively. The spikes or
projections 1220 of the first anchor ring 1200 and the
spikes or projections 1220’ of the second anchor ring
1200’ extend away from the balloons 1320, 1330, respec-
tively. The first and second balloons 1320, 1330 are in-
flated to expand the anchor rings 1200, 1200’ disposed
respectively thereon.
[0074] FIGS. 14A and 14B illustrate the stent deploy-
ment device 1300 of FIGS. 13A and 13B employing the
anchor ring 1200 of FIGS. 12A and 12B, where the stent
110 transitions from an unexpanded configuration to an
expanded configuration, in accordance with an embodi-
ment of the present disclosure.
[0075] FIG. 14A depicts the stent deployment device
1300 positioned within a lumen 400 in an undeployed
configuration 1400A, whereas FIG. 14B depicts the stent
deployment device 1300 positioned within the lumen 400
in a deployed configuration 1400B.
[0076] The lumen 400 has a first region 410 and a sec-
ond region 420. In the undeployed configuration 1400A,
a portion of the stent 110 is placed within the first region
410 and another portion of the stent 110 is placed within
the second region 420 such that the central point 125 of
the stent 110 is placed at the center region 430 of the
lumen 400. The center region 430 of the lumen 400 is
the anastomosis region.
[0077] Thus, the first balloon 1320 with an anchor ring
1200 attached thereon is positioned in the first region
410 of the lumen 400, and the second balloon 1330 with
an anchor ring 1200’ attached thereon is positioned in
the second region 420 of the lumen 400. The shaft 1310
is positioned in both the first and second regions 410,
420, such that the midpoint of the shaft 1310 is placed
at the center region 430. After placement of the stent 110
at the deployment location in the lumen 400, the stent
110 is deployed as shown in FIG. 14B. A fluid source
1450 may be used to provide fluid to expand the balloons
1320, 1330, as described below with reference to FIG.
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14B. The stent deployment device 1300 is attached to a
handle body 1340.
[0078] In FIG. 14B, the first and second balloons 1320,
1330 expand via, for example, pressurized fluid supplied
by a fluid source 1450. When the first balloon 1320 ex-
pands, the anchor ring 1200 attached thereto also un-
coils. Similarly, when the second balloon 1330 expands,
the anchor ring 1200’ attached thereon also expands.
The first balloon 1320 pushes the anchor ring 1200
against the inner wall of lumen 400 such that the plurality
of spiked projections 1220 penetrate the lumen 400 to
secure the anchor ring 1200 thereto. A portion of the first
region 410 of the lumen 400 is also pushed such that its
diameter at the penetration region 1010 is larger than the
diameter on the lumen 400 in its first state.
[0079] Similarly, the second balloon 1330 pushes the
anchor ring 1200’ against the inner wall of lumen 400 at
the penetration region 1010 such that the plurality of
spiked projections 1220’ penetrate the lumen 400 to se-
cure the anchor ring 1200’ thereto. A portion of the sec-
ond region 420 of the lumen 400 is also pushed such that
its diameter at the penetration region 1010 is larger than
the diameter of the lumen 400 in its first state. Thus, the
stent 110 expands in a radial direction "R" such that the
stent 110 contacts or engages the inner wall of the lumen
400, as shown in FIG. 14B.
[0080] As a result, the stent deployment device 1300
provides a means of axially stretching the stent 110 and
attaching it to the wall of the lumen 400 in a stretched or
axially expanded state. Thus, once the stent deployment
device 1300 is removed from the lumen 400, the stent
110 contracts axially, thus reducing tension on the staple
or suture line. This further promotes healing and mini-
mizes the risk of leaks. Therefore, tension can be reduced
at the anastomosis site.
[0081] FIGS. 15A and 15B illustrate a stent deployment
device 1500 having three balloons 1520, 1530, 1540, in
accordance with another embodiment of the present dis-
closure.
[0082] The stent deployment device 1500 includes a
handle body 1340 connected to stent holding assembly
1505. The stent holding assembly 1505 includes a first
balloon 1520 at a distal end 1501 and a second balloon
1530 at a proximal end 1503. An anchor ring 1200 is
positioned around the first balloon 1520 and an anchor
ring 1200’ is positioned around the second balloon 1530.
The third balloon 1540 extends between the first and sec-
ond balloons 1520, 1530. A coil spring 1545 extends cir-
cumferentially around the third balloon 1540 from a prox-
imal end to a distal end thereof. The first, second, and
third balloons 1520, 1530, 1540 may be inflated via, for
example, pressurized fluid provided by a fluid source
1550. The first, second, and third balloons 1520, 1530,
1540 may be simultaneously or independently inflated
via a plurality of fluid sources. For example, each balloon
1520, 1530, 1540 may be connected to its own fluid
source.
[0083] FIG. 15A illustrates the balloons 1520, 1530,

1540 in a deflated state 1500A, whereas FIG. 15B illus-
trates the balloons 1520, 1530, 1540 in an expanded
state 1500B. In the expanded state, the anchor ring 1200
of the first balloon 1520 expands and the anchor ring
1200’ of the second balloon 1530 expands. Additionally,
the third balloon 1540 expands such that the coil 1545
attached therearound expands.
[0084] FIGS. 16A and 16B illustrate the stent deploy-
ment device 1500 of FIGS. 15A and 15B, where the stent
110 transitions from an unexpanded configuration to an
expanded configuration within a lumen 400, in accord-
ance with another embodiment of the present disclosure.
[0085] FIG. 16A depicts the stent deployment device
1500 positioned within a lumen 400 in an undeployed
configuration 1600A, whereas FIG. 16B depicts the stent
deployment device 1500 positioned within a lumen 400
in a deployed configuration 1600B.
[0086] The lumen 400 has a first region 410 and a sec-
ond region 420. In the undeployed configuration 1600A,
a portion of the stent 110 is placed within the first region
410 and another portion of the stent 110 is placed within
the second region 420 such that the central point of the
stent 110 is placed at the center region 430 of the lumen
400. The center region 430 of the lumen 400 is the anas-
tomosis region.
[0087] Thus, the first balloon 1520 with an anchor ring
1200 attached thereon is positioned in the first region
410 of the lumen 400, and the second balloon 1530 with
an anchor ring 1200’ attached thereon is positioned in
the second region 420 of the lumen 400. The third balloon
1540 is positioned in both the first and second regions
410, 420, such that the midpoint of the third balloon 1540
is placed at the center region 430. After placement of the
stent 110 at the deployment location in the lumen 400,
the stent 110 is deployed as shown in FIG. 16B and de-
scribed below.
[0088] In FIG. 16B, the first, second, and third balloons
1520, 1530, 1540 expand via, for example, a pressurized
fluid supplied by a fluid source 1550. When the first bal-
loon 1520 expands, the anchor ring 1200 attached there-
to also expands. Similarly, when the second balloon 1530
expands, the anchor ring 1200’ attached thereon also
expands. The third balloon 1540 also expands against
the inner wall of the lumen 400. Expansion of the third
balloon 1540 results in expansion of the coil 1545.
[0089] The first balloon 1520 pushes the anchor ring
1200 against the inner wall of lumen 400 such that the
plurality of spiked projections 1220 penetrate the lumen
400 to secure the anchor ring 1200 thereto. A portion of
the first region 410 of the lumen 400 is also pushed such
that its diameter at the penetration region 1010 is larger
than the diameter on the lumen 400 at its first state. Sim-
ilarly, the second balloon 1530 pushes the anchor ring
1200’ against the inner wall of lumen 400 at the penetra-
tion region 1010 such that the plurality of spiked projec-
tions 1220’ penetrate the lumen 400 to secure the anchor
ring 1200’ thereto. A portion of the second region 420 of
the lumen 400 is also pushed such that its diameter at
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the penetration region 1010 is larger than the diameter
of the lumen 400 at its first state. Thus, the stent 110
expands in a radial direction such that the stent 110 con-
tacts or engages the inner wall of the lumen 400, as
shown in FIG. 16B. Additionally, the third balloon 1540
pushes against the inner wall of the lumen 400 across
the length of the lumen 400.
[0090] When the first and second regions 410, 420 of
the lumen 400 are drawn together, an accordion-like con-
figuration 4111 (ripple effect) is formed around the center
region 430 of the lumen 400. This ripple effect 4111 is
not as pronounced as in FIG. 11B because of the third
balloon 1540 which expands the central region of lumen
400. Thus, the pressure applied by the third balloon 1540
via the coil 1545 against the inner wall of the lumen 400
results in less stress applied to the lumen 400. As a result,
the stent deployment device 1500 provides a means of
axially stretching the stent 110 and attaching it to the wall
of the lumen 400 in a stretched or axially expanded state.
Thus, once the stent deployment device 1500 is removed
from the lumen 400, the stent 110 contracts axially, thus
reducing tension applied to the staple line or suture line
(e.g., ripple effect 4111). This further promotes healing
and minimizes the risk of leaks. Therefore, the tension
can be reduced at the anastomosis site.
[0091] FIGS. 17-25 described below illustrate another
embodiment of a stent and stent deployment devices.
[0092] FIG. 17 illustrates a stent 1700, in accordance
with another embodiment of the present disclosure.
[0093] The stent 1700 has a body portion 1710 with a
proximal end 1720 and a distal end 1730. The proximal
end 1720 of the body portion 1710 has a plurality of open-
ings 1725 and the distal end 1730 of the body portion
1710 has a plurality of openings 1725. The plurality of
openings 1725 circumferentially extend around the prox-
imal and distal ends 1720, 1730 of the body portion 1710.
The stent 1700 may be an elastic stent.
[0094] FIG. 18 illustrates the stent 1700 of FIG. 17 in-
cluding a plurality of tacks 1825 at proximal and distal
ends 1720, 1730 thereof, in accordance with an embod-
iment of the present disclosure.
[0095] The plurality of tacks 1825 are inserted into
openings 1725 of the stent 1700. The plurality of tacks
1825 extend away from the outer surface of the body
portion 1710. The plurality of tacks 1825 may be equally
spaced apart from each other. The plurality of tacks 1825
may be permanently or temporarily attached to the plu-
rality of openings 1725 of the stent 1700.
[0096] FIG. 19 illustrates a tack 1825 for attachment
to the proximal and distal ends 1720, 1730 of the stent
1700 of FIG. 17, in accordance with an embodiment of
the present disclosure.
[0097] The tack 1825 has a body portion 1810 with four
legs 1820 extending therefrom. The four legs 1820 ex-
tend from the corners of the tack 1825. The tip of each
of the legs 1820 includes an arm 1822. The tack 1825
also includes a hollow interior region 1830.
[0098] FIG. 20 illustrates the stent 1700 of FIG. 17

mounted within a stent deployment device 2000, in an
unexpanded configuration, in accordance with an em-
bodiment of the present disclosure.
[0099] The stent deployment device 2000 includes a
first stent holder 2010 and a second stent holder 2020.
The second stent holder 2020 includes a channel 2025
for receiving a surgical instrument therethrough. The
proximal end 1720 of the stent 1700 is connected to the
recesses 2012 of the first stent holder 2010 via the plu-
rality of tacks 1825. The distal end 1730 of the stent 1700
is connected to the recesses 2022 of the second stent
holder 2020 via the plurality of tacks 1825. The stent 1700
is mounted to the stent deployment device 2000 in an
unexpanded configuration.
[0100] The first stent holder 2010 includes a first link-
age mechanism 2040 and the second stent holder 2020
includes a second linkage mechanism 2050. The first
and second linkage mechanisms 2040, 2050 are similar
to each other and are described in detail below.
[0101] The linkage mechanisms 2040, 2050 axially
stretch the stent 1700, and then expand and attach the
proximal and distal ends 1720, 1730 of the stent 1700 to
an inner wall of a lumen (not shown). The first and second
stent holders 2010, 2020 may also be considered pro-
tective covers for protecting the organs when the stent
deployment device 2000 is introduced or inserted or re-
moved from the body of a patient (not shown). The link-
age mechanisms 2040, 2050 are driven by the shaft 2030
connecting the first and second linkage mechanisms
2040, 2050 to each other.
[0102] FIG. 21A illustrates the stent 1700 of FIG. 17
mounted within the stent deployment device 2000 in an
expanded configuration 2100, in accordance with an em-
bodiment of the present disclosure, whereas FIG. 21B
illustrates a cross-sectional view of the stent deployment
device 1700, in accordance with an embodiment of the
present disclosure.
[0103] The outer perimeter of the proximal and distal
ends 1720, 1730 of the stent 1700 is held in place by the
plurality of tacks 1825. In use, when the stent 1700 is
expanded, the linkage mechanism 2040 is compressed
such that the first and second mechanism rings 2210,
2220 (FIG. 21B) move in a direction "Y" along the shaft
2030. The first mechanism ring 2210 moves the linkage
arms 2235 such that they radially expand the proximal
end 1720 of the stent 1700 in a direction "R." Similarly,
the second ring mechanism 2220 moves the linkage
arms 2235 such that they radially expand the distal end
1730 of the stent 1700 in a direction "R" (FIG. 22). The
second linkage mechanism 2050 operates in a similar
manner to the first linkage mechanism 2040 in order to
expand the distal end 1730 of the stent 1700.
[0104] Moreover, the axial elongation of the stent 1700
causes radial compression when the stent 1700 is being
inserted into a lumen. Once the stent 1700 is anchored,
removing the stent delivery system 2000 allows the stent
1700 to axially compress and radially dilate, which main-
tains patency and a tension free joint. This is achieved,
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for example, by the shape of the stent body’s mesh and
memory.
[0105] FIG. 22 illustrates linkage mechanisms 2040,
2050 for transitioning the stent 1700 of FIG. 17 from an
unexpanded configuration to an expanded configuration,
and vice versa, in accordance with an embodiment of the
present disclosure.
[0106] For simplicity, the operation of the first linkage
mechanism 2040 is described with reference to FIG. 22.
The second linkage mechanism 2050 operates in a sim-
ilar manner to the first linkage mechanism 2040. The first
linkage mechanism 2040 includes the first ring mecha-
nism 2210 and the second ring mechanism 2220. The
first and second ring mechanisms 2210, 2220 are mount-
ed on the shaft 2030. The first ring mechanism 2210 in-
cludes a plurality of teeth 2214 and the second ring mech-
anism 2220 includes a plurality of teeth 2224.
[0107] A plurality of links or linkages are positioned be-
tween the first and second ring mechanisms 2210, 2220.
The first ring mechanism 2210 is connected to the second
ring mechanism 2220 via a set of upper linkage arms
2235 and a set of lower linkage arms 2237. The upper
linkage arms 2235 are pivotably coupled to the lower
linkage arms 2237 via linkage members 2240, 2242. The
connection points of the upper linkage arms 2235 and
the lower linkage arms 2237 are configured to receive
tacks 1825 via a fixed linkage 2239. The fixed linkage
2239 is substantially perpendicular to the longitudinal ax-
is "A" defined by the shaft 2030. Each fixed linkage 2239
has a tack 1825 attached at a distal end thereof. Each
tack 1825 is mounted on the first linkage mechanism
2040 such that the legs 1820 of the body portion 1810
of the tack is perpendicular to the first and second ring
mechanisms 2210, 2220.
[0108] In use, when the stent 1700 is expanded, the
link mechanism 2040 is compressed such that the first
and second mechanism rings 2210, 2220 of the first link-
age mechanism 2040 move in a direction "Y" along the
shaft 2030. Thus, the first and second mechanism rings
2210, 2220 move closer together along the shaft 2030.
This results in the upper and lower linkage arms 2235,
2237 moving in a direction "X" away from a longitudinal
axis "A" defined by the shaft 2030. This results in the
tacks 1825 also moving in a direction "X." The tacks 1825
are configured to be inserted into a distal end of the fixed
linkage 2239.
[0109] FIG. 21B depicts how the first linkage mecha-
nism 2040 and the second linkage mechanism 2050 are
mounted on the shaft 2030. The first linkage mechanism
2040 is positioned on the proximal end 1720 of the shaft
2030, whereas the second linkage mechanism 2050 is
positioned on the distal end 1730 of the shaft 2030. The
first and second ring mechanisms 2210 and 2220 of the
first linkage mechanism 2040 are shown in a compressed
configuration such that the stent 1700 is in an expanded
state. Similarly, the first and second ring mechanisms
2210 and 2220 of the second linkage mechanism 2050
are shown in a compressed configuration such that the

stent 1700 is in an expanded state. The first ring mech-
anism 2210 of the first linkage mechanism 2040 moves
within recess 2101 in a direction "Y," whereas the second
ring mechanism 2220 of the second linkage mechanism
2050 moves within recess 2103 in a direction "Y." The
upper and lower linkage arms 2235, 2237 move in a di-
rection "Z" when the stent 1700 is transitioned into the
expanded configuration of FIGS. 21A, 21B. This results
in the tacks 1825 extending outwardly in the "X" direction.
Thus, the tacks 1825 move perpendicular to the axis "A"
defined by the shaft 2030. Thus, the first and second
mechanism rings 2210, 2220 aid in radially expanding
the stent 1700.
[0110] In summary, the stent deployment device 2000
uses two independent linkage mechanisms 2040, 2050
to axially stretch the stent 1700, and then expand and
attach distal and proximal segments of the stent 1700 to
the inner walls of a lumen. The two protective covers
2010, 2020 protect the organs when the stent deploy-
ment device 2000 is inserted or removed from the body
of a patient. The linkage mechanisms 2040, 2050 may
be driven by a series of concentric and hollow tubes (or
by central tube or shaft 2030) connected to the first and
second ring mechanisms 2210, 2220. The central tube
or shaft 2030 may house the scope, a guide wire or ad-
ditional instrumentation. The stent 1700 may have fas-
teners or anchors or tacks 1825 radially placed around
the edges of the stent 1700. The tacks 1825 may be
temporarily or permanently attached thereto. The fasten-
ers 1825 may also have openings for placement on the
fixed linkage 2239 connecting the first and second (or
upper and lower) linkage arms 2235, 2237. When the
first and second ring mechanisms 2210, 2220 travel
along the shaft 2030, the tacks 1825 move radially inward
or radially outward, thus adjusting the radial position of
the stent 1700 when placed with the lumen.
[0111] FIGS. 23A and 23B illustrate a linkage mecha-
nism 2300 transitioning from a first configuration 2300A
to a second configuration 2300B, in accordance with an-
other embodiment of the present disclosure.
[0112] In an alternative embodiment, FIG. 23A illus-
trates an unexpanded configuration 2300A of the linkage
mechanism 2300, whereas FIG. 23B illustrates an ex-
panded configuration 2300B of the linkage mechanism
2300.
[0113] The linkage mechanism 2300 includes a first
ring mechanism 2310 and a second ring mechanism
2320. The first and second ring mechanisms 2310, 2320
are mounted on the shaft 2330. The first ring mechanism
2310 includes a plurality of teeth 2314 and the second
ring mechanism 2320 includes a plurality of teeth 2324.
[0114] A plurality of links or linkages are positioned be-
tween the first and second ring mechanisms 2310, 2320.
The first ring mechanism 2310 is connected to the second
ring mechanism 2320 via a set of upper linkage arms
2360 and a set of lower linkage arms 2370. The upper
linkage arms 2360 are pivotably connected or coupled
to the lower linkage arms 2370 via linkage members
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2340, 2350. Linkage members 2340 include teeth 2342
and linkage members 2350 include teeth 2352. The con-
nection points of the upper linkage arms 2360 and the
lower linkage arms 2370 are configured to receive tacks
1825 via a fixed linkage 2339. Each tack 1825 is mounted
on the linkage mechanism 2300 such that the legs 1820
of the body portion 1810 of the tack 1825 is perpendicular
to the first and second ring mechanisms 2310, 2320.
Thus, the first and second mechanism rings 2210, 2220
aid in radially expanding the stent 1700.
[0115] In use, when the stent 1700 is expanded, the
link mechanism 2300 is compressed such that the first
and second mechanism rings 2310, 2320 of the link
mechanism 2300 moves in a direction "Y" along the shaft
2330. Thus, the first and second mechanism rings 2310,
2320 move closer together along the shaft 2330. This
results in the upper and lower linkage arms 2335, 2337
moving in a direction "X" away from a longitudinal axis
"B" defined by the shaft 2330. This further results in the
tacks 1825 also moving in a direction "X." The tacks 1825
are configured to be inserted into a distal end of a plurality
of fixed linkage 2339.
[0116] FIG. 24 illustrates another embodiment of a link-
age mechanism 2400 for transitioning the stent 1700 of
FIG. 17 from an unexpanded configuration 2400A to an
expanded configuration 2400B, in accordance with an
embodiment of the present disclosure.
[0117] The linkage mechanism 2400 includes linkage
arms 2410 that extend between the first ring mechanism
2420 and the second ring mechanism 2425. The first and
second ring mechanisms 2420, 2425 are mounted on
the shaft 2430 of the linkage mechanism 2400. The tacks
1825 are mounted on a central portion 2414 of the linkage
arms 2410. Each linkage arm 2410 may include a first
portion 2412 and a second portion 2416 connected to
each other via the central portion 2414. Each linkage arm
2410 defines a continuous surface extending from the
first ring mechanism 2420 to the second ring mechanism
2425. The linkages 2410 may be equally spaced apart
from each other in a circumferential manner. The linkage
arm 2400 operates in a similar manner to the first and
second linkage mechanisms 2040, 2050 of FIGS. 20-22.
[0118] FIG. 25 illustrates another embodiment of a link-
age mechanism 2500 for transitioning the stent 1700 of
FIG. 17 from an unexpanded configuration 2500A to an
expanded configuration 2500B, in accordance with an
embodiment of the present disclosure.
[0119] The linkage mechanism 2500 includes a first
ring mechanism 2510 and a second link mechanism
2520. The first ring mechanism 2510 includes a plurality
of teeth 2514 and the second ring mechanism 2520 in-
cludes a plurality of teeth 2524. The first and second ring
mechanisms 2510, 2520 are mounted on a shaft 2530.
The first and second ring mechanisms 2510, 2520 are
connected to each other via a first link arm 2540 and a
second link arm 2542. The first and second link arms
2540, 2542 are connected to each other via a link mem-
ber 2546. The link member 2546 further includes a sta-

bilizing component 2548 for stabilizing the first link arm
2540 to the second link arm 2542. The stabilizing com-
ponent 2548 is secured between the teeth 2514 of the
first ring mechanism 2510 and the teeth 2524 of the sec-
ond ring mechanism 2520. The tacks 1825 are connected
to the distal end of the link member 2546.
[0120] In a compressed configuration, the first and sec-
ond ring mechanisms 2510, 2520 move in a direction "Y"
and the first and second link arms 2540, 2542 move in a
direction "X" along with the tack 1825. Thus, the tack
1825 moves perpendicular to the longitudinal axis "C"
defined by the shaft 2530. The linkage arm 2500 operates
in a similar manner to first and second linkage mecha-
nisms 2040, 2050 of FIGS. 20-22.
[0121] FIGS. 26-33 depict another embodiment of a
stent deployment device, in accordance with aspects of
the present disclosure.
[0122] The stent shown in FIGS. 26-30 has a tubular
shape and stretches axially and radially. The fasteners
are permanently attached to the stent. Two "rings" of the
fasteners are located at the openings of the stent (see
FIG. 26). The introducer includes a hollow shaft and two
deployment balloons (see FIG. 27). The stent is placed
over the introducer in such a way that the rings of the
fasteners are aligned with deployment balloons. The user
may insert the introducer into the lumen and align central
parts of the stent with the anastomotic site (see FIG. 26).
The user may inflate the balloons, which expand and
radially stretch the stent at the edges until the fasteners
engage luminal walls (see FIG. 27). The user then de-
flates the balloons and removes the introducer from the
lumen (see FIGS. 28-29), thus leaving the stent in place
(see FIG. 30). When the healing is completed, the ab-
sorbable fasteners disintegrate and the stent is expelled
from the body, thus leaving healed hollow organ behind
(see FIGS 31-32).
[0123] In the embodiment shown in FIG. 33, the barbed
sutures are intertwined with the stent mesh. After deploy-
ment, the user can pull sutures proximally, which will con-
tract the stent axially and lock it in this state by suture
barbs engaging the mesh. The shortened stent relieves
tension over anastomosis area and helps prevent leaks.
The advantages of FIGS. 26-33 include at least (1) that
the mechanism is simple and allows controlled attach-
ment of both ends of the stent to the lumen wall, (2) a
hollow central shaft that can accept auxiliary instrumen-
tation (scope, grasper, etc.) and (3) the barbed suture
based tightening mechanism allows for the release of
tension in the anastomotic area and thus prevent leaks.
[0124] In all the embodiments described above, the
stent deployment devices may include lighting means,
such as light emitting diodes (LEDs). The LEDs may en-
able the guided positioning of the stent deployment de-
vices, as well as guided positioning of the proximal and
distal ends of the stent. The LEDs may also enable iden-
tification of the location of the anastomosis. The LEDs
may be sufficiently bright to be viewed through the wall
of the hollow structures in which they are placed.
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[0125] The advantages of the present disclosure are
that a stent is deployed intraluminally in the GI tract after
completion of an end-to-end anastomosis so that the
most distant segment is distal to the anastomosis, the
central segment overlaps the anastomosis, and the near-
est segment is proximal to the anastomosis. The imper-
meable lining material of the stent may include anti-bac-
terial coating to further promote healing of the anasto-
mosis. The stent deployment devices enable deployment
of the stent within an end-to-end anastomosis area intra-
luminally with minimal invasiveness. Additionally, the
stent deployment devices provide a means of axially
stretching the stent and attaching it to the wall of a lumen
in a stretched or axially expanded state. As a result, once
the stent deployment device is separated from the stent,
the stent contracts axially, thus reducing tension applied
to the staple line or anastomosis. This further promotes
healing and minimizes the risk of leaks.
[0126] Further advantages of the present disclosure
are that the stent deployment devices can expand prox-
imal and distal segments of the stents to a desired radius
independently of each other, and, thus, adjust to the var-
ying diameter of the organ. In one exemplary embodi-
ment, the plurality of fasteners (anchors) attaching the
stent to the wall of the lumen are radially deployed (pierc-
ing the tissue) ensuring a strong circumferential luminal
seal. In another embodiment, the stent deployment de-
vice has a flexible shaft that helps to pass the stent de-
ployment device through tortuous paths. The stent de-
ployment devices may have a working channel for a guide
wire, grasper or flexible scope to ensure visualization of
the surgical site.
[0127] While the stent/implant device in the exemplary
embodiments presented herein may be used within the
esophagus, stomach, colon/rectum and anus, it is under-
stood that these are exemplary embodiments presented
to demonstrate aspects of the present disclosure. The
description provided herein may refer to the deployment
of a stent/implant device in particular to the esophagus,
stomach, colon and rectum, but it is also understood that
aspects of the present disclosure may be employed with-
in other part of the gastrointestinal tract such as the small
intestine and biliary tract.
[0128] The impermeable membranes described here-
in may be impermeable to, among other things, alimen-
tary tract content such as, for example, bile, water, and/or
fecal matter. Further, although the membranes may be
described as having at least portions that are not directly
radially supported, it should be understood that an un-
derlying support, e.g., a stent structure may be provided
along at least one or more portions of the membranes.
[0129] It is to be understood that the various embodi-
ments shown and described herein are to be taken as
exemplary. Elements and materials, and arrangements
of those elements and materials, may be substituted for
those illustrated and described herein, parts may be re-
versed, and certain features of the present disclosure
may be utilized independently, all as would be apparent

to one skilled in the art after having the benefit of the
description herein. Changes may be made in the ele-
ments described herein without departing from the spirit
and scope of the present disclosure and following claims,
including their equivalents. It is to be understood that the
particular examples and embodiments set forth herein
are non-limiting, and modifications to structure, dimen-
sions, materials, and methodologies may be made with-
out departing from the scope of the present disclosure.
[0130] While various embodiments of the present dis-
closure have been shown and described herein, it will be
obvious to those skilled in the art that these embodiments
are provided by way of example only. Numerous varia-
tions, changes, and substitutions will now occur to those
skilled in the art without departing from the present dis-
closure. Accordingly, it is intended that the invention be
limited only by the spirit and scope of the appended
claims.
[0131] The invention may be described by reference
to the following numbered paragraphs:-

1. A stent deployment system, comprising:

a handle body;
a stent holding assembly including a first holder
and a second holder, the stent holding assembly
connected to the handle body, wherein the first
holder is connected to the second holder via a
shaft defining a longitudinal axis such that the
first and second holders are substantially
aligned with the longitudinal axis;
a stent having a proximal end and a distal end,
the stent secured to the stent holding assembly
such that at least a portion of the stent holding
assembly is confined within the stent;
a first protective cover disposed at one end of
the first holder, the first protective cover config-
ured to enclose a first fastening assembly; and
a second protective cover disposed at one end
of the second holder, the second protective cov-
er configured to enclose a second fastening as-
sembly.

2. The stent deployment system according to para-
graph 1, wherein each of the first and second fas-
tening assemblies includes a plurality of anchors
mounted on distal ends of extensions, the extensions
separated from each other by gaps.

3. The stent deployment system according to para-
graph 2, wherein the first and second fastening as-
semblies are exposed upon removal of the first and
second protective covers, respectively.

4. The stent deployment system according to para-
graph 3, wherein the first holder includes a first
sleeve and the second holder includes a second
sleeve, the first and second sleeves removed before
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deployment of the first and second fastening assem-
blies.

5. The stent deployment system according to para-
graph 4, wherein, upon removal of the first and sec-
ond sleeves, the extensions of each of the first and
second fastening assemblies are actuated to extend
away from the first and second holders to engage a
lumen.

6. The stent deployment system according to para-
graph 5, wherein the stent is positioned within the
lumen in an axially expanded configuration.

7. The stent deployment system according to para-
graph 6, wherein, when the first and second fasten-
ing assemblies are actuated to extend away from
the first and second holders, the stent secured ther-
eon deforms to a radially expanded configuration.

8. The stent deployment system according to para-
graph 1, wherein the first and second holders are
independently driven.

9. The stent deployment system according to para-
graph 1, wherein each of the first and second holders
is a substantially cylindrical enclosure, where the re-
spective first and second fastening assemblies are
circumferentially positioned therein.

10. The stent deployment system according to par-
agraph 1, wherein each of the first and second fas-
tening assemblies is a coiled anchoring ring having
a plurality of projections disposed on an outer sur-
face thereof.

11. The stent deployment system according to par-
agraph 10, wherein the coiled anchoring ring of each
of the first and second fastening assemblies is
mounted around a balloon.

12. A method of deploying a stent to an implantation
site, the method comprising:

receiving a delivery system loaded with a stent;
securing the stent in a compressed arrangement
by a stent holding assembly including a first
holder and a second holder, the first holder hav-
ing a first protective cover disposed at one end
for enclosing a first fastening assembly therein
and a second protective cover disposed at one
end of the second holder for enclosing a second
fastening assembly therein, the stent coupled to
the first and second holders by the first and sec-
ond fastening assemblies, respectively;
delivering the stent in an axially expanded and
a radially compressed arrangement through a
bodily lumen and to the implantation site via the

delivery system;
retracting the first and second protective covers
to expose the first and second fastening assem-
blies; and
actuating the first and second fastening assem-
blies to extend away from the first and second
holders, respectively, such that the stent radially
expands to engage an inner wall of the bodily
lumen.

13. The method according to paragraph 12, further
comprising connecting the first holder to the second
holder via a shaft defining a longitudinal axis such
that the first and second holders are substantially
aligned with the longitudinal axis.

14. The method according to paragraph 12, further
comprising confining at least a portion of the stent
holding assembly within the stent.

15. The method according to paragraph 12, wherein
each of the first and second fastening assemblies
includes a plurality of anchors mounted on distal
ends of extensions, the extensions separated from
each other by gaps.

16. The method according to paragraph 15, further
comprising independently driving the first and sec-
ond holders.

17. The method according to paragraph 12, further
comprising providing a first sleeve over the first hold-
er and a second sleeve over the second holder.

18. The method according to paragraph 18, further
comprising removing the first and second sleeves
before deployment of the first and second fastening
assemblies.

19. The method according to paragraph 12, further
comprising forming each of the first and second hold-
ers as substantially cylindrical enclosures, where the
respective first and second fastening assemblies are
circumferentially positioned therein.

20. The method according to paragraph 12, wherein
each of the first and second fastening mechanisms
is a coiled anchoring ring having a plurality of pro-
jections disposed on an outer surface thereof, the
coiled anchoring ring of each of the first and second
fastening assemblies mounted around a balloon.

Claims

1. A stent deployment system, comprising:

a handle body;
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a stent holding assembly including a first holder
and a second holder, the stent holding assembly
connected to the handle body, wherein the first
holder is connected to the second holder via a
shaft defining a longitudinal axis such that the
first and second holders are substantially
aligned with the longitudinal axis;
a stent having a proximal end and a distal end,
the stent secured to the stent holding assembly
such that at least a portion of the stent holding
assembly is confined within the stent;
a first protective cover disposed at one end of
the first holder, the first protective cover config-
ured to enclose a first fastening assembly; and
a second protective cover disposed at one end
of the second holder, the second protective cov-
er configured to enclose a second fastening as-
sembly.

2. The stent deployment system according to claim 1,
wherein each of the first and second fastening as-
semblies includes a plurality of anchors mounted on
distal ends of extensions, the extensions separated
from each other by gaps; preferably wherein the first
and second fastening assemblies are exposed upon
removal of the first and second protective covers,
respectively.

3. The stent deployment system according to claim 2,
wherein the first holder includes a first sleeve and
the second holder includes a second sleeve, the first
and second sleeves removed before deployment of
the first and second fastening assemblies; preferably
wherein, upon removal of the first and second
sleeves, the extensions of each of the first and sec-
ond fastening assemblies are actuated to extend
away from the first and second holders to engage a
lumen.

4. The stent deployment system according to claim 5,
wherein the stent is positioned within the lumen in
an axially expanded configuration; preferably where-
in, when the first and second fastening assemblies
are actuated to extend away from the first and sec-
ond holders, the stent secured thereon deforms to a
radially expanded configuration.

5. The stent deployment system according to any pre-
ceding claim, wherein the first and second holders
are independently driven.

6. The stent deployment system according to any pre-
ceding claim, wherein each of the first and second
holders is a substantially cylindrical enclosure,
where the respective first and second fastening as-
semblies are circumferentially positioned therein;
and/or wherein each of the first and second fastening
assemblies is a coiled anchoring ring having a plu-

rality of projections disposed on an outer surface
thereof.

7. The stent deployment system according to claim 6,
wherein the coiled anchoring ring of each of the first
and second fastening assemblies is mounted around
a balloon.

8. A method of deploying a stent to an implantation site,
the method comprising:

receiving a delivery system loaded with a stent;
securing the stent in a compressed arrangement
by a stent holding assembly including a first
holder and a second holder, the first holder hav-
ing a first protective cover disposed at one end
for enclosing a first fastening assembly therein
and a second protective cover disposed at one
end of the second holder for enclosing a second
fastening assembly therein, the stent coupled to
the first and second holders by the first and sec-
ond fastening assemblies, respectively;
delivering the stent in an axially expanded and
a radially compressed arrangement through a
bodily lumen and to the implantation site via the
delivery system;
retracting the first and second protective covers
to expose the first and second fastening assem-
blies; and
actuating the first and second fastening assem-
blies to extend away from the first and second
holders, respectively, such that the stent radially
expands to engage an inner wall of the bodily
lumen.

9. The method according to claim 8, further comprising
connecting the first holder to the second holder via
a shaft defining a longitudinal axis such that the first
and second holders are substantially aligned with
the longitudinal axis.

10. The method according to claim 8 or claim 9, further
comprising confining at least a portion of the stent
holding assembly within the stent.

11. The method according to any of claims 8 to 10,
wherein each of the first and second fastening as-
semblies includes a plurality of anchors mounted on
distal ends of extensions, the extensions separated
from each other by gaps.

12. The method according to claim 11, further compris-
ing independently driving the first and second hold-
ers.

13. The method according to claim 12, further compris-
ing providing a first sleeve over the first holder and
a second sleeve over the second holder; preferably
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further comprising removing the first and second
sleeves before deployment of the first and second
fastening assemblies.

14. The method according to any of claims 8 to 13, fur-
ther comprising forming each of the first and second
holders as substantially cylindrical enclosures,
where the respective first and second fastening as-
semblies are circumferentially positioned therein.

15. The method according to any of claims 8 to 14,
wherein each of the first and second fastening mech-
anisms is a coiled anchoring ring having a plurality
of projections disposed on an outer surface thereof,
the coiled anchoring ring of each of the first and sec-
ond fastening assemblies mounted around a bal-
loon.
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