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The invention proposes an instrument for re- taining a desired inner
diameter of a tubular organ The present invention relates to an inner diam-
lumen, comprising a cylindrical member made of a eter retaining instrument
for keeping a desired in-  unidirectional shape memory alloy whose trans-
ner diameter of a tubular organ lumen such as a   5   formation temperature
is higher than the tempera- blood vessel, a digestive tract, or a windpipe.
ture of a living body in which the cylindrical mem- ber is to be placed.
According to the invention the Background Art
cylindrical member is radially expandable by an external force at said
temperature of said living After a constricted portion of, e.g., a coronary
io  body; further, the outer diameter of said cylindrical artery is
expanded by a blood vessel expanding       member in its basic phase when
heated to said catheter, in order to prevent reconstriction of the
transformation temperature, is smaller than the in- expanded portion, an
inner diameter retaining in-    ner diameter of said tubular organ lumen.
strument (stent) for ensuring the inner diameter of     As a shape of the
cylindrical body, a coil-like the lumen of a tubular organ has been
proposed.  15  shape, a shape having a spiral section, a shape A
conventional inner diameter retaining instru-  having a slit in its
longitudinal direction, a mesh-like ment disclosed in Japanese Patent
Publication       shape, a fabric-like shape, and the like can be (Kokoku)
No. 61-6655 employs a unidirectional         properly selected. As a
unidirectional shape mem- shape memory alloy. This alloy is formed into a
ory alloy, a Ti-Ni alloy, a Cu-[err]-Ni alloy, a Cu-Zn- tubular shape
having an inner diameter substan-   20   [err] alloy, or the like can be
used. tially equal to an inner diameter of a normal blood     According to
the present invention, a cylindrical vessel to memorize the shape. The
alloy is then      body as an inner diameter retaining instrument is
deformed to reduce its outer diameter so as to be   deformed to have a
diameter smaller than the inner easily inserted in the blood vessel. The
resultant  diameter of a tubular organ at a transformation structure is
then introduced to a desired position in  25  temperature of a shape memory
alloy constituting the blood vessel. Thereafter, the structure is heated
the cylindrical inner diameter retaining instrument by warm water and is
restored to the memorized      or lower. The cylindrical body is then
fitted on an shape.                                              end
balloon or the like of, e.g., a tubular organ The above conventional inner
diameter retain-    expanding catheter, and is introduced to a desired ing
instrument consisting of a unidirectional shape   30   position in the
tubular organ. Thereafter, the diam- memory alloy, however, cannot be
deformed un-       eter of the cylindrical body is increased by the less an
external force is applied thereto once the  effect of an external force due
to the expansion of instrument is restored to its memorized shape and   the
balloon or the like, thus retaining the inner is expanded. For this reason,
even if an affected   diameter of the tubular organ. The balloon is then
portion is restored after indwelling of the inner  35  caused to contract
to extract the catheter. Hence, diameter retaining instrument, the
instrument can-  the cylindrical body can be indwelled in the tubular not
be removed, thus posing a serious problem in     organ. terms of
adaptability with a living body. In addition,  When the indwelled inner
diameter retaining even if it is found upon expansion of the inner
instrument is to be recovered, or the indwelling diameter retaining
instrument that the instrument is  40  position is to be changed, a
catheter having a side indwelled at a wrong position, it is very difficult
to  hole formed in, e.g., its distal end portion is intro- change the
indwelling position.                      duced to the indwelling position
of the cylindrical US 4 503 569 discloses a transluminally placed   body,
and a solution of a temperature exceeding expandable graft prosthesis
including a tubular     the transformation temperature of the memory body
made of a shape memory alloy. The tubular  45  shape alloy is supplied from
the side hole. As a body is heated to recover its initial expanded con-
result, the temperature of the cylindrical body ex- figuration after it had
been introduced in its indwell-  ceeds the transformation temperature, and
the cy- ing position. This permits to firmly anchore the    lindrical body
is restored to the memorized shape, prosthesis in a body passageway but not
to modify   i.e., reduced in diameter to be smaller than the the position
of the indwelling prosthesis or to re-  50  inner diameter of the tubular
organ. Thus, the cylin- cover it.
drical body can be moved by moving the catheter It is an object of the
present invention to pro-  while the cylindrical body is fitted on, e.g.,
the vide an instrument for retaining the inner diameter  distal end portion
of the catheter. That is, according of a tubular organ lumen, which can be
caused to    to the present invention, even if the instrument is freely
contract even after it is expanded in a tubular  55  expanded once in a
tubular organ, it can be freely organ, thereby enabling recovery from an
indwell-   reduced in size. Therefore, recovery of the instru- ing position
and arbitrary change in indwelling upon  ment from an indwelling position
can be performed, expansion.                                          and
the indwelling position can be freely changed 2    



3                 EP 0 380 666 B1                    4 upon expansion of
the instrument.                  shape memory alloy constituting the stent
10 is set In the present invention, a unidirectional shape  to be higher
than a body temperature so that the memory alloy means an alloy which
causes ther-     stent 10 is reduced in size in its radial direction at
moelastic martensite transformation and is de-     a temperature exceeding
the body temperature. formed into a memorized shape in the basic phase   5
The stent 10 can be radially expanded by an at a reverse transformation
temperature or higher.  external force (see Fig. 1(B)). This alloy can be
freely deformed at the trans-       In addition to the coil-like stent 10
according to formation temperature or lower. After the tempera-  the first
embodiment, a stent of the present inven- ture becomes the transformation
temperature or     tion  broadly  includes  substantially  cylindrical
higher and the alloy is restored to the memorized   10  stents. In this
case, a substantially cylindrical stent shape, the alloy maintains its
memorized shape     includes stents having outer surfaces which can even if
the temperature becomes the transforma-    expand a tubular organ lumen
during expansion tion temperature or lower unless an external force
thereof and can maintain its expansion state. is applied.
More specifically, a stent 20 according to a In addition, as a shape memory
alloy constitut-  15  second embodiment is constituted by a stent hav- ing
the inner diameter retaining instrument of the  ing a spiral section, which
is changed from a con- present invention, a [err] alloy (composition: about
tracted state shown in Fig. 2(A) to an expanded 50 at%  Ni, transformation
temperature: [err]) is,   state shown in Fig. 2(B). for example, suitably
used.                            A stent 30 according to a third embodiment
is Embodiment of the present invention will be   20  constituted by a
tubular stent having a slit formed described below with reference to the
accompany-   in its longitudinal direction, which is changed from ing
drawings, in which:                            a contracted state shown in
Fig. 3(A) to an ex- Figs. 1(A) and 1(B) are side views showing an    panded
state shown in Fig. 3(B). inner diameter retaining instrument according to
A stent 40 according to a fourth embodiment is a first embodiment of the
present invention;  25  constituted by a mesh-like stent which is changed
Figs. 2(A) and 2(B) are perspective views show-  from a contracted state
shown in Fig. 4(A) to an ing an inner diameter retaining instrument ac-
expanded state shown in Fig. 4(B). End portions of cording to a second
embodiment of the present    the mesh-like stent are preferably welded or
fixed invention; Figs. 3(A) and 3(B) are perspective   by an adhesive to
prevent shape memory alloy thin views showing an inner diameter retaining
in-  30  wires from becoming loose. strument according to a third
embodiment of the     In order to indwell the stent of the present present
invention; Figs. 4(A) and 4(B) are per-  invention at a desired position in
a tubular organ, spective views showing an inner diameter retain-  an
indwelling catheter 50 shown in, e.g., Fig. 6 is ing instrument according
to a fourth embodi-     used. The indwelling catheter 50 comprises a bal-
ment of the present invention; Figs. 5(A) and 5-  35  loon 51 at its distal
end portion. The balloon 51 (B) are views each illustrating an indwelling
state  communicates with a sub-path 53 for liquid injec- of the inner
diameter retaining instrument; Fig.  tion of the catheter 50 through a side
hole 57. The 5(C) is a view illustrating a recovery state of the  catheter
50 has a main path 52 at its central inner diameter retaining instrument;
Fig. 6 is a  portion. A guide wire 58 can be inserted in the sectional view
showing indwelling catheter; and   40   main path 52 (see Figs. 5(A) and
5(B)). Therefore, Fig. 7 is a sectional view showing a recovery   the
catheter 50 can be introduced to a desired catheter.
portion of a tubular organ by inserting the guide wire 58, which has been
inserted to the desired Best Mode of Carrying Out the Invention
portion of the tubular organ in advance, into the 45   main path. A balloon
expanding solution is then Embodiments of the present invention will be
injected in the sub-path 53 of the catheter 50 to described below with
reference to the accompany-   expand the balloon 51. As a result, an
external ing drawings.                                      expanding force
is applied to a contracted stent 10 An inner diameter retaining instrument
(to be  (see Fig. 5(A)) which has been fitted on the outer referred to as a
stent hereinafter) 10 shown in Figs.  50  surface of the balloon 51, and
the stent 10 is 1(A) and 1(B) is formed into a substantially cylin-
expanded to be brought into contact with the inner drical shape by a
unidirectional shape memory      wall of a tubular organ 11, as shown in
Fig. 5(B). alloy. In this case, the stent 10 has a coil-like     A check
valve 54 is arranged on a hub of the shape. The diameter of the stent 10 in
its basic   main path 52 so as to allow the guide wire to pass phase is set
to be smaller (see Fig. 1(A)) than the   55  therethrough and prevent
leakage of blood or the inner diameter of a tubular organ, i.e., a blood
like. Reference numeral 55 denotes a liquid injec- vessel 11 in this case
(see Fig. 5(A)). Furthermore,  tion device; and 57, an exhausting sub-path
com- in this case, the transformation temperature of the  municating with
the inner space of the balloon 51. 3    



5                 EP 0 380 666 B1                    6 A three-way plug 56
or the like is arranged at the  ing position can be performed, and the
indwelling proximal end portion of the path 57.               position
after expansion of the stent 10 can be In order to recover (or change an
indwelling   freely changed. position of) the stent of the present
invention after  An example of the present invention will be indwelling
thereof, a recovery catheter 60, for ex-   5   described below. ample,
shown in Fig. 7 is used. The recovery           A mesh-like cylindrical
body having an outer catheter 60 comprises a side hole 61 communicat-
diameter of 1.5 mm was made of an Ni-Ti shape ing with a main path 62 at
its distal end portion.  memory alloy wire having a diameter of 0.1 mm. The
catheter 60 is guided to a stent indwelling    The Ni-Ti shape memory alloy
wire had a composi- portion in a tubular organ by a guide wire (denoted
10  tion allowing restoration of a memorized shape at a by reference
numeral 67 in Fig. 5(C)) inserted in  temperature near [err] after it was
deformed upon the main path 62. A stent heating liquid is then
application of an external force. When this cylin- supplied into the main
path 62 through a sub-path  drical body was attached to a balloon having an
63 for liquid injection. The liquid is flowed out from  expansion diameter
of 3.0 mm of a PTCA expand- the side hole 61 to heat the expanded stent
located   15  ing catheter and the balloon was expanded, the around the
side hole 61 to the transformation tem-  cylindrical body could be
indwelled in the lumen of perature or higher so as to restore the memorized
a silicone tube having an inner diameter of 2.55 shape in the basic phase,
i.e., be reduced in size.  mm. Thereafter, a catheter (outer diameter: 1.8
A check valve 64 is arranged on a hub of the main  mm) having a side hole
at its distal end portion was path 62 so as to allow the guide wire to pass
20  inserted in the cylindrical body to position the side therethrough and
prevent the leakage of blood or   hole at the indwelling position of the
cylindrical the like. A three-way plug 66 for injecting a stent  body. When
warm water at [err] was then flowed heating liquid is arranged on a hub of
the sub-path  out from the side hole, the cylindrical body was 63.
wound around the distal end portion of the cath- Functions of the
above-described stent 10 will  25  eter, and could be recovered. be
described below. According to the stent 10, the stent 10 is      Industrial
Applicability deformed to have a diameter smaller than the inner diameter
of the blood vessel 11 at the transforma-     The inner diameter retaining
instrument of the tion temperature of the shape memory alloy or  30
present invention can be effectively used to expand lower. The stent 10 is
then fitted on the balloon 51  a constricted portion of a tubular organ
lumen such attached to the distal end portion of the indwelling  as a blood
vessel, a digestive tract, or a windpipe catheter 50, and the resultant
structure is intro-  and to ensure its inner diameter. duced to a desired
position of the blood vessel 11, as shown in Fig. 5(A). Thereafter, the
stent 10 is  35   Claims expanded by the effect of an external force
derived from the expansion of the balloon 51 and is indwel-  1. An
instrument for retaining a desired inner led in the blood vessel 11, thus
retaining the inner   diameter of a tubular organ lumen (11), com- diameter
thereof, as shown in Fig. 5(B).               prising a cylindrical member
(10;20;30;40) When the above stent 10 is to be recovered, or  40  made of a
unidirectional shape memory alloy its indwelling position is to be changed,
a recovery   whose transformation temperature is higher catheter 60 having
a side hole 61 at its distal end    than the temperature of a living body
in which is introduced into the indwelling position of the      the
cylindrical member is to be placed, char- stent 10, as shown in Fig. 5(C).
Thereafter, a liquid  acterized in that said cylindrical (10;20;30;40) at
the transformation temperature of the stent 10 or  45  member is radially
expandable by an external higher is supplied through the side hole 61 so as
to   force at said temperature of said living body, increase the
temperature of the stent 10 to the        and in that the outer diameter of
said cylin- transformation temperature or higher, thereby re-      drical
member in its basic phase when heated storing the memorized shape, i.e.,
reducing the        to said transformation temperature, is smaller diameter
of the stent 10 to be smaller than the   50   than the inner diameter of
said tubular organ inner diameter of the blood vessel 11. As a result,
lumen (11). the stent 10 can be moved upon movement of the catheter 60
while the stent 10 is wound around the  2. An instrument according to claim
1, wherein distal end of the catheter 60.                         said
cylindrical body comprises a coil-like That is, according to the
above-described stent  55  body (10). 10, even if the stent 10 is expanded
in the blood vessel 11 once, it can be freely contracted again.  3. An
instrument according to claim 1, wherein Therefore, recovery of the stent
10 from its indwell-  said cylindrical body comprises a body (20) 4    



5                 EP 0 380 666 B1                     6       *    C  L  M
S   * A three-way plug 56 or the like is arranged at the  ing position can
be performed, and the indwelling proximal end portion of the path 57.
position after expansion of the stent 10 can be In order to recover (or
change an indwelling     freely changed. position of) the stent of the
present invention after   An example of the present invention will be
indwelling thereof, a recovery catheter 60, for ex-   5   described below.
ample, shown in Fig. 7 is used. The recovery            A mesh-like
cylindrical body having an outer catheter 60 comprises a side hole 61
communicat-    diameter of 1.5 mm was made of an Ni-Ti shape ing with a
main path 62 at its distal end portion.  memory alloy wire having a
diameter of 0.1 mm. The catheter 60 is guided to a stent indwelling     The
Ni-Ti shape memory alloy wire had a composi- portion in a tubular organ by
a guide wire (denoted   10  tion allowing restoration of a memorized shape
at a by reference numeral 67 in Fig. 5(C)) inserted in   temperature near
[err] after it was deformed upon the main path 62. A stent heating liquid
is then    application of an external force. When this cylin- supplied into
the main path 62 through a sub-path   drical body was attached to a balloon
having an 63 for liquid injection. The liquid is flowed out from  .
expansion diameter of 3.0 mm of a PTCA expand- the side hole 61 to heat the
expanded stent located   15  ing catheter and the balloon was expanded, the
around the side hole 61 to the transformation tem-  cylindrical body could
be indwelled in the lumen of perature or higher so as to restore the
memorized   a silicone tube having an inner diameter of 2.55 shape in the
basic phase, i.e., be reduced in size.  mm. Thereafter, a catheter (outer
diameter: 1.8 ) A check valve 64 is arranged on a hub of the main    mm)
having a side hole at its distal end portion was path 62 so as to allow the
guide wire to pass   20  inserted in the cylindrical body to position the
side therethrough and prevent the leakage of blood or    hole at the
indwelling position of the cylindrical the like. A three-way plug 66 for
injecting a stent  body. When warm water at 45 C was then flowed heating
liquid is arranged on a hub of the sub-path  out from the side hole, the
cylindrical body was 63.
wound around the distal end portion of the cath- Functions of the
above-described stent 10 will  25  eter, and could be recovered. be
described below. According to the stent 10, the stent 10 is
Industrial Applicability deformed to have a diameter smaller than the inner
diameter of the blood vessel 11 at the transforma-      The inner diameter
retaining instrument of the tion temperature of the shape memory alloy or
30   present invention can be effectively used to expand lower. The stent
10 is then fitted on the balloon 51  a constricted portion of a tubular
organ lumen such attached to the distal end portion of the indwelling  as a
blood vessel, a digestive tract, or a windpipe catheter 50, and the
resultant structure is intro-  and to ensure its inner diameter. duced to a
desired position of the blood vessel 11, as shown in Fig. 5(A). Thereafter,
the stent 10 is  35   Claims expanded by the effect of an external force
derived from the expansion of the balloon 51 and is indwel-  1. An
instrument for retaining a desired inner led in the blood vessel 11, thus
retaining the inner    diameter of a tubular organ lumen (11), com-
diameter thereof, as shown in Fig. 5(B).                prising a
cylindrical member (10;20;30;40) When the above stent 10 is to be
recovered, or  40  made of a unidirectional shape memory alloy its
indwelling position is to be changed, a recovery    whose transformation
temperature is higher catheter 60 having a side hole 61 at its distal end
than the temperature of a living body in which is introduced into the
indwelling position of the       the cylindrical member is to be placed,
char- stent 10, as shown in Fig. 5(C). Thereafter, a liquid   acterized in
that said cylindrical (10;20;30;40) at the transformation temperature of
the stent 10 or  45  member is radially expandable by an external higher is
supplied through the side hole 61 so as to    force at said temperature of
said living body, increase the temperature of the stent 10 to the
and in that the outer diameter of said cylin- transformation temperature or
higher, thereby re-       drical member in its basic phase when heated
storing the memorized shape, i.e., reducing the         to said
transformation temperature, is smaller diameter of the stent 10 to be
smaller than the   50    than the inner diameter of said tubular organ
inner diameter of the blood vessel 11. As a result,     lumen (11). the
stent 10 can be moved upon movement of the catheter 60 while the stent 10
is wound around the  2. An instrument according to claim 1, wherein distal
end of the catheter 60.                          said cylindrical body
comprises a coil-like That is, according to the above-described stent  55
body (10). 10, even if the stent 10 is expanded in the blood vessel 11
once, it can be freely contracted again.  3.  An instrument according to
claim 1, wherein Therefore, recovery of the stent 10 from its indwell-
said cylindrical body comprises a body (20) 4    
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L   M   S   * having a spiral section.
schlauchfdrmigen Organs (11). 4. An instrument according to claim 1,
wherein     2. Instrument nach Anspruch 1, wobei der Zylin- said
cylindrical body comprises a tubular body     derkorper ein wendelformiger
Korper (10) ist. (30) having slit in a longitudinal direction there-   5
of.                                            3. Instrument nach Anspruch
1, wobei der Zylin- derk6rper ein Krper (20) mit einem spiralfdr- 5. An
instrument according to claim 1, wherein         migen Bereich ist. said
cylindrical body comprises a mesh-like body (40).
10  4. Instrument nach Anspruch 1, wobei der Zylin- derkorper ein
rohrformiger K6rper (30) mit ei- 6. An instrument according to claim  1 or
5,           nem  in seiner Langsrichtung verlaufenden wherein said
cylindrical body is constituted by    Schlitz ist. a fabric made of a shape
memory alloy thin wire.                                      15  5.
Instrument nach Anspruch 1, wobei der Zylin- derkorper aus einem
maschengitterartigen 7. An instrument according to any one of the
Korper (40) besteht. preceding claims, wherein said unidirectional shape
memory alloy consists of an alloy se-     6. Instrument nach Anspruch 1
oder 5, wobei der lected from the group consisting of Ti-Ni, Cu-  20
Zylinderkorper durch ein Gewebe aus einem Al-Ni, and Cu-Zn-AI alloys.
dOnnen Draht einer Formgedachtnislegierung gebildet ist. 8.  Use of an
instrument according to any one of the preceding claims for keeping the
desired    7. Instrument nach einem der vorangehenden An- inner diameter of
a tubular organ lumen (11),  25  sprOche, wobei die unidirektionale Formge-
wherein the instrument (10) is introduced in       dachtnislegierung aus
einer Legierung aus der said tubular organ lumen in its basic phase
Gruppe Ti-Ni-, Cu-Al-Ni- und Cu-Zn-AI-Legie- with a diameter smaller than
the desired inner     rungen besteht. diameter, plastic deformation of the
instrument is performed by an external force applied to  30   8.
Verwendung eines Instruments nach einem der said cylindrical member so as
to expand it         vorangehenden Ansprache fOr die Aufrechter- radially
at said desired inner diameter;           haltung des gewOnschten
Innendurchmessers and afterwards, when the position of the        des
Lumens eines rohr- oder schlauchf6rmi- indwelled instrument is to be
changed or the       gen Organs (11), wobei das Instrument (10) in
instrument is to be recovered, heat is applied   35  seiner Grundphase mit
einem  Durchmesser, to said cylindrical member (10), so as to ex-      der
kleiner ist als der gewUnschte Innendurch- ceed the transformation
temperature, the basic     messer, in das Lumen des schlauchf6rmigen phase
of the unidirectionnal shape memory          Organs eingeffhrt wird, eine
plastische Verfor- alloy being thus restored.                         mung
des Instruments durch eine auf das Zy- 40      linderelement ausgelbte
externe Kraft herbei- Patentansprlche
gef~hrt wird, um es radial am bzw. auf den gewanschten Innendurchmesser
aufzuweiten, 1. Instrument zum  Aufrechterhalten eines ge-             und
anschlie8end, wenn die Position des wOnschten Innendurchmessers des Lumens
ei-         implantierten Instruments geindert oder das nes rohr- oder
schlauchf6rmigen Organs (11).  45   Instrument herausgeholt werden soil,
das Zy- umfassend ein Zylinderelement (10; 20; 30; 40)     linderelement
(10) mit Warme beaufschlagt aus einer unidirektionalen Formgedachtnisle-
wird, um die Umwandlungstemperatur zu Ober- gierung, deren
Umwandlungstemperatur hoher         schreiten und damit die Grundphase der
unidi- ist als die Temperatur eines lebenden Korpers,     rektionalen
Formgedachtnislegierung rOckzubil- in welchem das Zylinderelement zu
plazieren   50   den. ist, dadurch gekennzeichnet, daB das Zylinder-
element (10; 20; 30; 40) durch eine externe     Revendications (von auBen
einwirkende) Kraft bei der Tempe- ratur des lebenden K6rpers radial
aufweitbar   1. Instrument pour conserver un diambtre inte- ist und daB der
AuBendurchmesser des Zylin-  55    rieur souhait6 a la lumiere (11) d'un
organe derelements in seiner Grundphase bei Erwir-        tubulaire,
comprenant un 4l6ment cylindrique mung auf die Umwandlungstemperatur
kleiner         (10 ; 20 ; 30 ; 40) fait d'un alliage a memoire ist als der
Innendurchmesser des Lumens des        de forme unidirectionnelle dont la
temperature 5    9                  EP 0 380 666 B1                     10 



*   C   L  M  S   * de transformation est supdrieuro a la temp~ra-
forme unidirectionnelle etant de ce fait retablie. ture d'un corps vivant
dans loquel dolt etre plac4 l'element cylindrique, caractdrls6 en ce que
ledit element cylindrique (10 ; 20 ; 30 ; 40) peut tre etire radialement
par une force exte-   5 rieure, A ladite temperature dudit corps vivant, et
en ce que le diambtre exteriour dudit 616- ment cylindrique, dans sa phase
de base oO ii est chauff6 A ladito temperature de transforma- tion, est
plus petit que le diambtre interieur de  10 la lumiere (11) dudit organe
tubulaire. 2. Instrument selon la revendication 1, dans le- quel ledit
corps cylindrique est un corps (10) h6licofdal.
15 3. Instrument selon la revendication 1, dans le- sJr"    queo ledit
corps cylindrique est un corps (20) &i      ayant une section en spirale.
20 4. Instrument selon la revendication 1, dans le- quel ledit corps
cylindrique est un corps tubu- laire (30) ayant une fente dans sa direction
longitudinale. 25 5. Instrument selon la revendication 1, dans le- quel
ledit corps cylindrique est un corps (40) a mailles. 6. Instrument selon la
revendication 1 ou 5, dans   30 lequel ledit corps cylindrique est
constitue par un tissu fait d'un mince fil en alliage A memoi- re de forme.
7. Instrument selon l'une quelconque des prece-   35 dentes revendications,
dans lequel ledit alliage J...'   & memoire de forme unidirectionnelle
consiste en un alliage choisi dans le groupe formd par les alliages Ti-Ni,
Cu-Al-Ni, et Cu-Zn-Al. 40 8. Utilisation d'un instrument conforme & I'une
quelconque des prec6dentes revendications destine a maintenir le diametre
interieur sou- haitd de la lumiere (11) d'un organe tubulaire, dans
laquelle l'instrument (10) est introduit  45 dans la lumibre dudit organe
tubulaire dans sa phase de base avec un diametre plus petit que le diambtre
interieur souhaite, une deformation plastique de I'instrument est rdalisee
par appli- cation d'une force exterieure audit 4lement cy-   50 lindrique
pour I'etirer radialement jusqu'audit diambtre  interieur souhait6, puis
ensuite, quand la position de 'instrument laiss4 dans l'organe dolt 8tre
modifiee ou lorsque l'instru- ment doit 8tre r6cup6re, de la chaleur est
55 appliqu6e audit element cylindrique (10) afin de d6passer la temperature
de transformation, la phase de base de I'alliage & mdmoire de 6    


