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(57) Abstract

Device comprising a helically shaped spiral spring (36) and means (40, 41) for bringing the spring (36) to expand
from a first state of a certain diameter to a second state of larger diameter and vice versa, characterized thereby that said
means (40, 41) are arrnged to rotate the ends (38, 39) of the spring (36) relative to each other with maintained length of the
spring so that the transition from said first state to said second state takes place by reducing the number of spring turns
within said length and the corresponding increase of the pitch of the spring, or to supply to a given length of the spring fur-
ther spring material at at least one end of the said length of the spring so that the transition from said first state to said sec-
ond state takes place independent of pitch and number of spring turns within the said length; and a method for translumi-
nal implantation of an intravascular prosthesis using the said device. '
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DEVICE FOR APPLICATION IN BLOOD VESSELS OR
OTHER DIFFICULTY ACCESSIBLE LOCATIONS

ECHNICAL FIELD

The present invention relates to & device which
can be applied within for exzmple blcod vessels of the
body of a living animzl or a living human being. The
device comprisss a n6110a71y shaped coil spring that

can be expanded from a first state of a certain diameter
to a second state of larger diamster aznd vice versa.

The invention is particularly useful fer
mechanical translumirzl implantation by mezns of an
expanding, self-fixating appliance for blood vessels,
respiratory tracts or the like. By means of the device
of the present invention also the inner walls of
damaged blood vessels or other organs may be lined with
artificlal tissue whieh may be porous.

In surgical and other medicinal techniques there
is sometimes & need of inserting and expanding z device
in for example blocd vessels, urinary tracts or other
difficultly accessible places which has for its function
to widen the sazid vessel or tract, the device t2ing
optionally left in position to provide for permenent
widening.

The device according t the present invention may
be used in many medici cations and, as examples,
there may be mentioned utilization in different types
of azneurism reflected by scme form of vessel wicdening,
or the opposite, stenosis, which invcives contrzction
of blood vessels. iors particularly, the invention
thus may be used tc suppcrt zné kee
venous systems, to suppert artificial vessel elements,
to clcse pe io c
pathological vessel diletaticns and ruptures in

s st

interior vessel wall
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or bronchi. The device c¢f the p
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also be designed to act s & filter Zcr thromboses,
for example by applicaticn in Verz Cava Infericr to

prevent the formaztion cf lung empbolliae. However, the

»

invention is not limited tc %the zrpiications mentioned
1

herein which must be consifered zs solely exemplifying.

EACKGROUND EET.

In U.S. pzient specification 2,868,956 there is
described & device wnic r nt

example blood vessel mz
of this device is D
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having sc-called "memory
1-

which when heeteé will rscovsr Zts Initizl con-
figuration. In this pricr zrt the hzezting of trs -
material is provided by elec k.

However, this known techricue possesses the esssntial
disadvantage theat eleciricel resistznces heztinz must
take place in connscticn Ic surrcuncing sensitive
tissue which may b2 dzmzged in the rme=td I true

SUMMARY OF T5% ZIVERTICH.
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which can be subjected to contraction cr expansion.
e
v

n

The invention is based on the principle th

to do in two principeily diflerernt

within the framswork cf ths szme basic invenTivs
concept. In the fcllowing thers zre given sxamples o
two of these ways.

A first wey consists in roteting the &ids of the
¢ 1

a smaller spring diamester to
by reducing the number of spring turns within sai
length and the corresponiing inc

the spring. A sscond wey tc change the diameier o©
spring consists in remcving part of the spring mate-
rial from a given length of the spring zt 2 S
end of the said length c¢f the spring, so that the
transition from a state ci lerger dizmete
of smaller dizmeter tekes plzce indepenrde
and number of srring turns within sz2id le
to expand the srring

operation is, of coursse, psrricrmed, i.e. aciiticonal

spring meateriel Is surplied tc ths szid lengtk of the
spring. This seconé wey cf chanzing the diemstsr of the
spring may, if desirable, tTelfe rlace while mzinteining
pitch and rnumber of srring turns wiihin the szid length.
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means that the contracticn cf tha ¢
S

place ageinst it




WO 83/00997

expansion takes ple
to unlcaded stats
Whnile utilizing

spring may bes atizcl
arranged inside
connected to
turning the
10

decrsase

toc leave the
location the
connected to
15 g
connection wi
at

turns of

the intende
the
20 order to
collapss
arrange
bar
which

25

30

In cerizin izstzarncss
s L= P e o=
35 hernia or tissus rupiure,

PCT/SE82/00283

o,

¥
2 - - el et T s I
=8Il Cr LlrrecTlcern ¢l the
Py mgorwan a2 St msan o
s 1CXY XD .e 1T C&ss O:
2 E wmte s RAocedwvchla ©
~o 782y L& jJgEezrzilzs 0

SUREAT
OMP]
WIFO

Vs
/vy‘EDP' 4’1“1(‘\&‘




a

WO 83/00997

10

15

20

25

30

35

apply a spring which
has a larger densit

in principle Dbe do
alternative

zsed b
fixed guide means in such & mann:zr zs To obtair

<£

4

certain length ¢
The second eglternative consist
facturing the spring with cne
higher turn density. ilsc & c

alternatives may, of course, be

cver 2 limitecd part of itis

ty between the spring
2
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It is to prefer, in view ol the above-incicated

risk for colizpss, tc me¥ks the srring materizl in a
3 &
flattened form cr in the fcrm of z band, the Larger

design the sp

comprising a2 central tart
Fal

sections &t the ends c¢f tThe spri
to each other, ths encds ¢ the =
to the respsctives end scziicns.
includes mezns with the Zeip cf

sections

to expend or ccrmirazct tns spring
R P ~ S -~ =~ R N A
roveting the =xd ssciicns sultac

cable connectsd tc the ons end s

concentric elemsnt of ths cztle

ng piveeel relztive
rrirg Teing cornected
Tne Zdzvice furithermere
which the =sz21¢ enad

tc ezch othsr in crder
. Szid mezns fcr
Iy ccrprise 2 coexial
scticn, the Interior

rrier body &nd Ttsing et Ths end conmnmsetsld To the
other end ssctiicn, retzticrs beirg zrranged &t Tne
outer frees erd ¢f ths ccaxizl cztle Ior previding the
desired relativs mcovement reiween the snd sscilons.
In connseticn with thnis latier embodirment of the
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device according tc the inventicn the end sectic

the carrier body rzy be axially cisplacszble relative
to the centrzl part so that in the gzp between t
central part and the respective end s

of the spring can bes releasably attizc

s
it is suiteble ic zrrange at least cne exnd section or

part thereof zxizlly displazcezble bty msans of z mermber
erranged at the Irse £

=3 =1
last-mentioned merber may optionally periorm the
o]

circumference of the sprin
the spring is attzched and at the other end

there is prov memper through which

\)

e
(o))
m
£
v
-y
| B0
™
o
5o
e}
o
il
£y
()]

the spring mztsrizl can
centraeticn cr expznsion ¢f the sprinzg.
Alterrztively, at both exnds ol the sup
member there mzy Te arrenged Iixed guiles mesans,
threugh which ths o

mi- 4 AR o s mee ~ o poen — cprm PoanRSe o~ 3 T &
This embclimen? enztles simultencscius f=2slirg Iz peth
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directions ¢f sprizg meterizl et both snds cf the

spring.

of the inventicn compr

rrises an elorngztsld cerrisr boly
2bout vhich ths =goring is errsngsd, & szssetis
magezine errznzsi 2T ons end ¢f the czrrier boly
including & ¢yilniric czssetts nousing, & Teel c¢ylinder
ececentriczlly moumield thersin which 2t its psrithery
engages the insils ol thes cezssette hceusing. Using this
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the feed c¢cylinder by rotating the la
direction or the other. In this embcdiment the
r

cassette housing may be p

+

a trapezoid threzd in which ths spring can g
Moreover, it is suiteble tc provids thz 7
on its exterior with e [
of rubber or plzstic.
In surgicel cpsrziicns for imp
1

it is sometimes desirsb

accordance with the irnvernticn tc tro

2 e 3 K] R —~ K] .. >
of porous tissue cutside or insids the spring wh
P

i
be implanted &1 desired loczticn tcgether with the
spring. The stocxking meay eizther by s
tissue or by cverlapping fciding be zdjust
spring diameter in connecticn with ths expansion of

the spring.

In regard to the chcice of materizl for the
compen s involwved in the Zevice ezcecrding tc the
invention it is primerily the ocil spring which is
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the spring from the other
can check, for exampl
and fixation of the sprin
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it can be released angd

according to
expansion in
non-reversible.

10 EYAMPLES

The inventicn
éescribed by exemplirlyirg erbc
with the zppendzd
these specific ertcdiments

15 illustrative and not res

defined by the claims.

illustrated:
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30 Fig. 10 shcws dizgrermmzticzlly fre
formence of the c0il spring under the inT
external fcrces;
rig., 11 shecws =z €eteil ¢f tThe ccil
gEuice mezns; '
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Fig. 12 shows in enlargement a detail of the
device of Fig. 11;

Fig. 13 showus a detzil section zlong line I-I
in Fig. 12;

5 Fig. 13L shcwus diazgrammaticelly a spring pro-

vided with support member znd a fixed gulide mamber;

Fig. 13E shcws a2 detzil of the smbodiment of
Fig. 134;

Fig. 14 shows diagremmetlid

10 with support member and guide mamber;
Fig. 15 sheows a deteil of an alternative guilde
member;
Fig. 16 shcus the guidz mamber according to
seen Iircm a&bove;

15
of an embodimant of the devi

Fig. 18 shcws in ov

embodiment of the cdevice eccce

~invention;

20 Fig. 19 shcus enlarged 2 cetzil of an zlternative
embodiment of the device cf rig. 18;
Pig. 20 shows the detail =zccording to Fig. 19
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3
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ladder-1like dcuble spring:
30 Fics, 2% and 25 show an embodiment of the coil
enebling overleppinz beiween adfecent turns;
Tig. £6 shews a modified sxbodiment of the spring
of the device, the spring prcviding Jor riltering

d
hor s [ - P BT a2 ey A OO . = LI
35 Fig., 27 shcws an glisrnative erboedimant where
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the spring has been coversd wi
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ith porous tissue.

In connection with the following description 1t

is assumed that the device zccording to the invention

is utilized in connection with a blood vessel contain-

ing a defect location, where the blood vessel has

relatively large diameter, whereas the locztion
the device is introduced irnto the blood vesssl
smaller diamsier. However, the

present invention
shall be inssrted
constant dizmeter

where
has a
device zccerding to the
may be used also in cases where it
in 2 blcod vessel of z rele
thereby

tively

to avoid dameges tTo the inner

walls of the biood vessesl in connection with inserting

the device for transfer to thz location where zpplica-
tion shzll tzke place.

Thus,
be inserted zt an

blood vessel in question has a relative

“the device according to the invention can

easily zccessible location where the
ly smzll

dizmeter due to the fact that the coil spring of the

mechanicalfmenns,

than the dizzmsztar

of inserticn. The

E~ 4 P —~ -
then insertel int

device czn bs maintained in contracted stzte by
o

said stzte being smzll or smesliler

of the blcod vessel =zt the location
r
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+he Tlood vessel anéd traznsferred to

the defective lcocziion where the coil spring in a

mechanicel mennar is expandzsd until ths cuter diameter
of the sprinz is equal to cr somewhzt lzrgsr than the

diameter of

other membe

the blood vessel at the def=ciives location.
1

2 - L o - - £ -~ - - - - - L
and may aftsr remcval of ths remaining part of <he
SR Slmnem s Al ois & ) o
device thus Te 1left gt the Z:=:2

e spring in uniceled stizte is
larger than the inner gizmstier of the

2 23 et o) ~—~ - LN~ £
spring will fixecly exnzsge th wells of
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the vessel by a certein specific pressure the magnitude of
which can be precalculated and thus selected as desired.
In drawing figures 1, 2 and 3 there is shown in
principle how a hellcQTWy shzped coil spring according fto
an embcdiment of the invention can be subjected to change
in diameter. Fig. 1 shows ¢iagrammatically a coil spring
having diagrammaticzlly snown longitudinal axis 2. The
ends of the spring ezre designate nd 4. The ccil spring

ol =3
of Fig. 1 is assumed to be in a position of rest, i.e. it
ha!

(0]

a
has taken the shape it has when not effected by external
forces. If now the ends 3, 4« of the spring are rotated
around the longitudinal axis 2 in the direction of arrows
5, 6 under the i=flusnce of an external force the spring
diameter will decreese &t the same time as the number of
turns increase in z corresponding degree. In Fig. 2 there
is. shown & coil spring 1 in position of rest as seen in a
side view. In Fig. 5 the same spring 1 is shown after re-
duction of the diameter has been provided for in accord
with the description relative to Fig. 1. In its position
in Fig. 3 spring 1 has been given a diameter d> which is
one third of the diameter d2 of Fig. 2, whereas the number
s the number of turns in
gth L of the spring is main-

tained unchanged the pitch s3 of the helical spring in the
nie
T

ch

third of the pitch s2

ith dashed lines a

a funciion to steabilze

the spring I in its coniracied condition ace. e Fig. 3.
In Figs. 4-7 thiere is shown the principle for another

o}

en-icn, zccording to which the

g
cherging tke pitch cf the string. A ccil spring 1 is acec.

to Fig. 4 in its pcsiticn of rest ! with dizmeter bh4, lengt
n

L4 2néd pitch sk. In rFig. 5 the szame spring is shown but




10

15

20

25

30

35

WO 83/00997 i2

PCT/SE82/00283

having the diameter d5 reduced to about hzlf of the dia-
meter d4 according toc Fig. 4. However, in this state the

-y

spring has two parts A and B of different pitch. Part A
has the same length L4 znd pitch s& zs the spring has in
position of rest, whereas part B hzs a length L5 which is

a

consicderzbly smaller h s5 which is con-

siderably smaller than si. The of the diameter
from the position of rest zccording to Fig. 4 to the state
according to Fig. 5 can be provided by rotzting the ends
of the spring in the
Dividin

ent pitchas can thus be provided by mesans cf suiteble

seame manner as shown in Figs. 1-3.
up the contreacted sprinzg in two zones of differ-

mechaniczl zids.
In Fig. 6 th
Fig. 4 but having z diazmeter d6 which has been reduced
to about half of dizmeter d4. The spring has two parts
C and D. Part C has the same length L& and pitch sl as

ere is shown the same spring 1 as in

the spring has in its position of rest. In part D

spring 1 forms a concentric flazt spirzl spring.
In Fig. 7 there is shown the
which the

part D is clear. In this embcdiment the total length Lk

Fig. 6 but in an end view, from appearance of

of the spring an 4 is thus the seme as in the

3
o
ct
4
()]
m 3
f=te
0n ct
YO
oo
|J-
3om

pcsiticn of rest of th
from positicn of res: to the accerding to Figs. 6
5
by

c
and 7 can be provided using suitzble mechanical deviess.

In Figs. 1-7 there hazs thus tsen shown how the
ce

diameter cf helicelly shaped coll springs zccording to

o

the invention can be changed tc snable for example
surgicel cperaticns. Irn th

described scme different praciieczl sciuticns to
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spring material from which in the expansion the part A
of spring material is supplied. In Figs. 8 and 9 there
is shown a side view and an end vieuw, respectively, of

a device in whieh the just merntioned prineciple is
applied. In the storage part B the spiral turns lie
clcse to each other. Figs. 8 and © show diagrammatically
how the feeding can tazke place through a nip formed

and 16, whereby spiral meterial is prcgressively and
controlled fed cut at the end 17 of tkhe roller nip in
T line 19 in Figs.

g after expansion
tc position rest has taken place.
In connection with zpplicati

c
mezns of the device according to the pr

o} i
different situations. Thus, the spri=zg may befcre,
during and after the expansion be axizlly compressed
in order to then be axially extended to for example
neutral unloaded state aznd even to an expanded state
1

beyond neutr

£ the ccil sprirnz in contreacted

(o]
or reduced stete is suiizbly rnot larzer than € to 10
n r in

WIPO \ﬁé

Dive o mme ™
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it has been found that by using this thread material
it is not possible to mznufacture 2 ccil spring which
in its position of rest in expznded state has a dia-
meter of about 30 mm. Investigatiocns have shown that

there is a relation

o
ch
m
‘3
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wn
ct

s
for all spring materizls of i
between materizl thic

b
[¢)]
n
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e
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relation is dependirg on the materizl but in g,heral
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the higher the exparsicn number ds
thread meterizal to bz selected. is
be menticned that to meke possible z pesition of rest
at 30 mm Giemeier from z ccntractad stzte of 8 mm in
diameter, i.e. an expansicn number of 3.8 there wiil
be required & steel bznd of stainless material having
a width ¢f 1 mn and & thickness cf zbout 0.15 mm.
Quite generzlly a suitzble interval concerning thread
or band thickness is about 0.08 to 0.30 mm. As regards
the breadth of band material z suitzble interval is
about 0.3 to 2 mm. In cther words this means that for
utilizing the technigu le according to the present
invention for surgiczl purposes in most cases one has
to utilize z thin meterial in thrsad or band form for
manufacturing the ccil spring. Hovever, a coil spring
1

based on such raterizl gives satisfa ry support when

applieé in for exarple a dsfective blood vessel.
In prectice it hes been found that coil springs
€ 2 tTendency in expanded

a
0 De mschaniczlly irstable. Thus, this results
1lizp c

expanded.
not acceptzble, sincs the coil spring does not per
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its intended function to eliminate the said defect but
can rather act restricting on the flow of blood.
According to the invention the risk for such
spring collapse can be eliminated or at any rate
essentially prevented by providing the ccil spring with
rigidifying devices zctive with the coil spring both in
contracted and in expanded stzte. Drawing figures 11,

]

12 and 13 illustrate an embodiment of the device
according to the invention provided with such rigildi-
11 show r c

[S elly part of
spring which in contrac
4

fying means. Fig.
1 tate is designated
21 and in experded state is desig ed 2la. In the
e
[%

or the coil spring ere

S
o M
)

figure three gulde manber
shown. Gulde members 22 are .arraenged Oon & COIION
flexible but relatively rigid thread 23 2t a mutual
distance of sl2, as is clear from Fig. 11.

FPig. 12 shows a detall of the devie
in enlargement and Fig. 13 shows a section zlong
line I-I in Fig. 12. As is clesar frem Figs. 12 and 13
the coil spring 21 extends through z hole
24 in guide member 22, wherses threzd 235 extends thrcugh

the hole 25 of gulde member 22.

In connsction to the exmbodimesnt illustreted in
Figs. 5 and 6 it is suiteble to zrrerze guide member
22 Tixedly attached tc threzd Z3. In this merner t

pitch s12 will be meintained at contractsd as well as

tete, 21l in conforxzity with
n

flexible band or twoe flexitle bznds ette

to each other. The other end Zlb of the coi
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is connected to support member 23z by means of a single
fixed guide member 22z in the form of a loop having a
rectangular opening. It has bessn surprisingly found
that spring 21 in this embodiment is sufficiently

'-l-

stable for practiczl use and that it is sufficient
that the end sections of the spring azre stabilized and
connected to ezch other by means of support member 23a.
The advanteges cf this embcdimsnt contzining one single
guilde member is that the expansion or contraction of
the spring 1s facilitzted by the fzet that the spring
need to pass only thrcugh one singls guide member.
Fig. 133 shous in enlargement z suitable design
of gulde member 22z ard its conrnection to support
member 23a. Guide member 22a is formed by using a band
having a loop-like brotrusion which, together with
support member 23z, fcrms a rectangular recess 22a. In

- sald recess spring bend 21 may easily slide while

stabilized at the same time.

Alternatively, the last described embodiment
according to Figs. 134 znd 138 czn be modified by
arranging & fixed guide member at ezch end of support
member 23z. In this mznner spring band meterial can be
fed into or fed out from beth ends cof spring 21

wn
!oh
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e S £ 3 S < - ~ o 2 R S we S =2
coteined 1f che Eistarce beiween fixed poinis 2la, 22a
*s magde longer than the nermal langih of the spring in

gulcde members 22 zre, however, displaceebly arranged on
thread 23, whereby the pitch of the coil spring can be

1
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changed in accordance with what has been earlier
described.

Fig. 14 shows diagrammatically in a side view a
coil spring thus stzbilized in expanded rest position.

It has beern previously indicated that the
material of the coil spring suitably is in thread or
band ferm, i.e. that the meterial of the coil spring in
an axial cross sscticn hes & round or flattened sheape.
I¢ has been founé that coil springs made of band-formed
materizl zre meore stable and have less tendency to tilt
or collapse. As 2 rule, however, the band width should
not exceed 1 to 1.5 mm for medicinal reasons. Larger
width hampers the grouth of tissus and results in
inferior fixsztion in visw cf lowsr specific engagement
pressure. High‘sﬁecific engagement pressure is to
prefer since it gives &z better fixation which is
essentizl in applications in bliood vessels, where the
pulse rhythm can result in displacement of an applied
spring in an axizl direction. One way of improving
fixation is to coarsen the outer surface of the spring
stering. The spring material

material by for example bl
provided with outwardly

may also by punching te
extending protrusions or, ziternatively, the band
materizl can be perforated, for exzmple by punching or
by using & laser, wheredy better fixation will be
cbtained ané the growth cf tissues in the area where the
spring has bsen zprl

Fig. 15 showe in enlargsrment an embodiment of a
guide member providing fcr gocd srring stability elso
at large expansion nunbers. CGuide member 27 is provided
with a recternguler rscess 28 for guiding e band-formed
coll sprirg 29, &s shown in cre ction. The dimensions
of recess 2& zre suitebiy sslected so that the coil
spring mermber 22 czn ezsily slide through the recess

co

z
when the spring is expanded or contracted. At the same
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time it is prevented that the coil spring tilts so
that the tilting forces are tzken up by the guide
member and the associated thread arranged in hole 25.
Fig. 16 ghows a corresponding guide member 30 but
seen from above. The dashed lines 31 indicate a recess
of rectangulzr cross section, and the dashed lines 32
correspend tc hole 25 of Fig. 15. As is clear from the
figure the center lires 33 ané 3%, rcspnct*vely, cross
each other with an angle different from 90 . Hereby
the guide member can be adjusted to the pitch angle of
the coll spring in relaztion to the thread and in this
manner the movement of the coil spring when changing
1

the dlameter cf the spring will be facilitated.

(=N
9

Fig. 17 shows &n embodiment of the device
according to the present invention in the form of an
instrument 35 for performing surgical operations.

A coil spring 36 is in contracted state
arranged zpout a cylindric cerrier body 37. This body
is provided with & tubular centrzl part 47 and end

ecticns 40, 41, which by & rotary ring 45 are
rotatable relztive to each other and also axially
displaceable in relation tc the central part 47. At

one end of cerrier body 37 flexible coaxial cable 42

v

is ccnnected to one end section 41. This coaxial
ceble L for

element L2z concertricelly arrarged extending through

12 ecrntezins an cuter tubular part 42b an inner

tion L1 znd the centrzl part 47 of carrier
1

1 the way up to the second end section 40,

ct
O
=
i
j-h

engs¢ nct members 13, LL, of which cne nob
member 43 is cornnesctied to thes cuter part 42b of the
coexizl ceble, wherezs the ciher nob memper 44 is
cornected to the inner elemesnt %2a of the coaxizl
zble

e ‘BAD ORIGINAL
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One end 38 of coil spring 36 can be clamped in a
s1it 46 arranged between the central part 47 of the
carrier body and the end section 40 by the axizl dis-
placement of the latter. The other end 39 of coil spring
36 is in & corresponding manner clampable in & slit L8
between end section 41 and rotary ring 45, alsc this in
view of the axial displacement'of end section £1.

A The clamping of ends 38, 39 of coil spring 36 in
slits 46 and 48, respectively, as well as the rslzase
of the ends from the slits can be provided by axial
displacemrent of the inner element 49 of the ccexieal

()
()

cable 42 vy manoeuvring nob member 44 which also
operates for providing the axial displacemernt. Rotating
both ends 38, 39 of coil spring 36 in relation to each
other in zccordance with the principle illustrated in
Figs. 1-3 can be provided by rotating nob members 43,
4l relative to each other.

In the instrument shown in Fig. 17 a centrzal
through-going passage 40 is arranged by means of which
contrast liguid, other instruments for medicinal

]
|-

investigation can be inserted into the blood vess

J
follows. In the state shown in Fig. 17, i.e. ¥ith coil
spring 36 ccntracied, carrier bedy 37 with coil spring
36 attached the respective slits 46, 48 is
inserted through an easily zccessible location on the
blood vessel in cusstion and fast on to the defeciive
positicn of .1z r dizmeter. The expansion of e¢oil
spring 36 is previded by rotating nob means 43, i in
relation tc ezch other. After coil spring 36 has

1 ; 1

expanded tc tensicn-

of nob mexbers 43, 4L relative to
each o

t den slits 46, 48. In this rzrrner
ends 38, %2 of the coil spring 36 are released, where-

BAD ORIGINAL
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thereto can be remcved from the blood vessel.

In Fig. 18 there is shown an zlternative embodi-
ment of the device according to the invention in the
form of an instrument gernerally designated 51 for

5 carrying out surgical operations. The device is based
upon the spring principle in aceccordance with thzat
shown in Fig. 5 end in connsciion tc the embodiment

shoun in Figs. 13A and 132. In Fig. 18 spring 52 is
shown in contracted state. The axizlly extending
<

10 suppert mezns 53 of the spring is secursly attzched to
one end 54 of spring 52, whereas the spring at its
other end is movable through guide member 55 zrranged

a2
on suppcrt member 53. Spring 52 and supperi mezber 53
are aitached tTo & cylindric el
15 by mezns of latches not shown in the figure, cne at
each end of support mezns 53%. The latches can bs
relezsed from the ends of support member 53 b
of for example a wire for each extending within hollow

body 56 &nd a coaxizl cable 57 connected thereio and

20 can in this manner be controlled from the outside.
Between coaxizl czble 57 and the end 55 of

member 53 the spring is wound about carrier

body 5 with relatively close windings 58. The =nd 62
of spring 52 zdjzcent to the cczxial cable is

25 relezszp.y connecied tc z slesve 59. Ths slasve
surrcunds the cylinder carrier body 56 zné can bs
rotzted and axislly mcved by means of z flexible tube
vhich is concentricalily arranged in the ccaxizl

30 The sxpensiocn of spring 32 is provicdagd tr
retating sieeve 59, the sprinz excess siored aijecent
to thes slieeve expanding simultznecusiy with sprinz 52
moving through guide mezns 55. During the expersion
the sieeve is slowly brought ferward by the axis

35 movement of the flexible tubs.

BAD ORIGINAL
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The total length of spring 52 has been adjusted
in advance so that when the expansion is interrupted by
the surrounding inner wzlls of the blood vessel only
minor length of spring materisl is found cutside

5 guide member 55. When the surgeon has checked that the
spring has taksn its correct position spring 52 with
carrier member 53 will be released by releasing the
said latches and the attachment of end 60. If in

istrument it is found that

i
(B

P

i
2

o
c
o
(0]
'._'o
53

ol
connection to ap
10 the selected spring length is not suitable but neea to

be changed this czn be done by contracting the spri
efore relesasing lztches and the end 60 by rotating

ne
ng
-

|-

sleeve 59 in the cppcsite direction, whereupon the
instrument can bs » spring 52 be replaced by
15 another spring of suiteble toctal length.

The excess 58 of the spring which has been
exteriorly wound zbout body 56 in close windings may,
according to znother embodiment of the invention, be
interiorly stored in z sleeve and by means of suitable

20 members be fed out from sz2ld slseve throﬁgh guide
member 55 (Fig. 18). This embodiment is shown in Figs.
19 and 20 in exizl znd radizl section, respectively.

o

According to this embodiment a feed cylinder €3

is eccentricaliy mcunted in & cylindric housing 61. In
25 housing 61 cams 6& are cut to ferm an interior

trapezoid thread 67. Feed cylinder 63 is exteriorly

[p]
O
<
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When usirngz ths device the band materizl 72 of
the coll spring lies within trapszoid thread 67 and the
n

j-te

30 rubber 1ayer 6L zrrzrnzed on the feed cylinder 63 is

will be advancel cut through g
35 with simultenecus expansion of the spring. In view of

. w1i>o S
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the fact that feed cylinder 63 having rubber lazyer 64
engages interiorly along the whole length of trapezoid
thread 67 the spring band 72 may be retrazcted back into
housing 61 if feed cylinder 63 is rotzted in th

subje

-

opposite direction, the coil spring bein

-

(Tq
c n.
0 [(}]
rr
CL
ct
(o]

contrazcticn

The advantage of intericor sticrezge of execess of
spring mazterizl in a casing in eaccordance with Figs.
19 and 20 is <1gn1fweant Thus, the contraction or
expansicn oif the coll spring does nct cause any
disturbance cr irritation of surrcunding tTissus in view
of the fzect that the spring excess is enclos d in =&

[()]

casing. Morecver, by mezns of tThe fseding arrzrgement
and the guiding of the spring thrcuzh a tTerminzl guide

l
t' (N

member 55 (Fig.
expansion of the spring along zall of its lengih will

18) a very even ané controlled

be obtained. This latter fact means that the implanta-

Tion of the spring will be significantly faciliteted.

2in cases it may be desirable to line the
r

or other o

i3
z
ct
by

g
(%
inner wall cf a damzged blood vesse gar
Ly
4

e.g. porous & icial tissue, for exemple in order to
obstruect a fracture in the blood vessel. Also such

lining can be provided using the device according %o

Pig. 2% shows diegremmaticaliy irn a cross section

2 spring 21 in accordance with Fig. 13A in conzracted
state with support member 23A. A porcus tissue in the
form of & cylindric stocking 73 is erranged rcund the
spring &nd acttached tc carrier merbsr 232 by m=ans cf
fine tThrezds z4. The tissue is overlizppingly foléed
double 2%t folds 75 and TS sc as o clcssly erclose
spring 21 in ccntracted stzte. Stccking 73 is held in
this position by mezns of an axialliy extending tkin
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been inserted to the damaged site by means of an
instrument, for example according to Fig. 17, metal
wire 77 is removed whereupon spring 21 is brought to
expand. During the expansion of spring 21 stocking 73
will be opened out and will, finelly, be brought to
firm engagsment against the inner side of the damaged
site of for example a blood vessel.

As an alternative to the embodiment described
above the c¢ylin drical stock
of 2 stretchable materizl which, in connection to the

rg may, of course, be mace

expansicn of the spring, can be stretched to an
expanded state without using double folding of the
mater al Such material may for example be & round
stitched or rouxnd knitted clcse meshed aruﬂcle, for
example of the tricot type. Such alternative embodiment
is, cf course, partl cularly useful at lcwer expansion
numbers, for exemple in such cases when the instrument

-

with the spring in contracted state is inserted into a
blood vessel of z relatively constant diameter but
where nontheless certain contraction in relation to the
inner diameter of the blood vessel is nscessary in
order to zvoid cdazmeges tc the inside of the blood
vessel in ccnnection with inserting the instrument

into the vassel.

It should ©e cbserved that the present invention
is nct lixzited to the particular embodiments described

-

above whick only zre Intended toc illus
inver.tion. Thus, the housing
instead of the ececencri

c
may contein any sultable fszed msans by which the
he!

spring can be moved out from and into casing 61. As
conceiveble zlterrnatives tThsre may be menticned a
1 ee
s
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spring will be rotated back intc housir

removal of the instrument from

the embodiment &
with Figs. 13A and 138 usin f

Moreover,

each end of the spring for
ends of the spring, can be
at its mid point is firmly
23A. In this

half being assoclzate

Jey tvio spring

means.

-3

punching.
a ladder. Spring 78 which can be expe

manner as the spring of Fig. 1 shows

the site
escribad in

Fig. 22 the spring
8 which has been

PCT/SE82/00283

ng 61 before

of application.
connection
uide member at
feeding at both
that the spring
cerry a member
fcrmed, eech

other storages

of

rded in the sams
suite good

stability and the risk for Tilt ting of the spring in the

manner shown in Fig

combined with high expen

to a large one.
Springs pcssessin

(l"l

of Fig. 22 cazn be man

from a2 flat band.
manufdc‘urca oy

attachment of tw

bs prevously menticne

line the inner wzll of a ed organ

In connection to Fig.23 © is shown

pzrzliel wires 80

bzen eliminated. By suiteble
the step iron-iike
good stability can be
ty from a small diameter

by

and 81 by
may &lso
of twec

, there is offen a need to

with some tTissue.

zn arrangement
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whereby such tissue can be introducsd into a caneged organ

Even if the arrangement illustrated in connection to

the particular spring shown in Fig. 23 it should be

noted that it is, of course, applicable to all types

of coil springs.

The spring of Fig. 23 is surrounced by a

stocking 95 cf some porous mzterizl which, by means of

stitches or the like indicated 2t 97, is attached to a
gid wire 94, which in

turn is ‘attached to spring 80, €1 at crossing points 96

in a suitzble manner, for example by spot welding,
gluing or the like.

By this arrangement the spring can act &

—e & blood +

and thanks to the fixation of stocking G5 to the
axially extending wire 94 it is kept in place during
the whole application operation so that after
application in the blood vessel it wholly surrounds

n

a
S

<i

graft in implantation in for exemp essel,

spring 80, 81 thus forming an artificial tissue in the

blood vessel.

Stocking 95 is suitably mede of some stretchable
porous material which can follow the spring material
in the expansion of the spring in connection with the
applicatior at the intended locaticn. Thus, it can

t of any kritted cr stitched material of tricot

resin.

The embodi ments of the springs shown in Figs. 22
and 23 may as elternative to the embodiment just
described bte used as cerriers fcr rorous materil
for exemple tissue, which is iliustrated in Fig. 2L4.

A ladder-like spring €3, cesigrned for example
like the spring of Fig. 22 or 23, is ccvered with

"BAD ORIGINAL
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porous material 84. In crder to enzble the desirable
density between the spring turns the supporting double
spring has, hcwever, beern scmewhat modified in that fthe
cross steps of the ladder, corresponding to elements 82
of Fig. 23, have been zrranzed in step pesition 85. In
this manner the spring turns cverlap eazch other and the
desired density can be ciizined. Fig. 25 shows in

s we adjzaecent turns

he cross elements

ment. This is o S
example To use the devics zccording to Fig. 17 to
expand the spring. Since the distance between members
38 and 39 is constant the piteh of the spring will be
changed when these members arse rotated relztive to

'ea@h other. By using the emrdodiment of Figs. 2L and 25
this is made possible with mzintzined sea

H
'-l.
[
m
|.J.
o]
<
H
0}
=

=1
of ‘the fact that cross elexsnts &
to each ofther in an zxizl direction. It is for exzmple
pcssible to design the srring sccording to Fig. 24 so
crTrzctad ssate ettacked tc the device
accor@ing to Fig. 17 the cvsrlzp batwesn the turns is

v
relatively large whereazs afTer the expansion the overlap

is relatively smzll. '

If it is desirzble tc maintzin the same pitch in
contracted as well as expanded state of a spring,
accorading to for examples Figs. 2L-25, this can be

provided by modifying ths d=vi
members 38 and 38 are sutisete
towards ezch cother or from zzch cther when th

e
spring is expanded and ccntracied, respeetively.
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In this manner the pitch can be mairnteined relatively
e

.constant, which mzy be of advantage, particularly with
regard to the embodiments according to Figs. 22-25.
In some czses it can be suitatle that the porous
£

ti ssue Ire t_IIEI 1'.&' -a _:‘ n av ua»he.ﬂ cl t..t-e cu bsi\;e Ox
s e
S

the ladder-like devi i
semi-permezble sections cf the band-like material.
£ F

‘I

{ e
O
1]
n
‘s
1t

Thus, in this cese openings 79 of
by a thinning of the band-mzteri
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thinning very fi
that the same perfcrzted surfzce will be obtained. Also
in this case crcss elemer:ts 78 form the necessary
rigigificatiorn.

A further alvantage of the device according to
Fig. 24 is the fact that the porous material does not
necessarily need to be elastic in order tc participate
in the expansion of the spring.

Fig. 26 shows & modified design of the spring in
the device accerding to the inve gifi
spring shown in the figure generally indiczted 90 is
across the mzjor part of its length designed as a
nt

conventional sprirg of ccnstent dizrmster, whereas at
o

(2
g
®
o
d
Ko}
®
H
m
]
(oh
\O
d
)

2 ey e 3 22 - i “~ 2 &=
iminishing dizmeter sc thet th

g the icwer free end of the
spring has been cdesignzted 92 vwherszs its free upper
end has been desigrated 93. '

In regerd :tc contraction or expznsicn of spring
c
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modification of the instrument to be used for operating
the spring may be desirable. For example the instrument
shown in Fig. 17 can be modified for adaptation to the
spring according to Fig. 26 by exeluding end section 40
and providing the inner element 42a zt the end extend-
ing through cearrier body 37 with a cross groove
intended to accomodate and hold the uppsr free end 23
of spring 90. The other end 22 o¢f spring 90 mzy then in
the same manner as described in connecticn to Pig. 17
be held at the other end of carrier bedy 37 in
connectior to end ssetion 41, whersupcn in the manner
previously described spring 90 can ke contracted by
rotating rotary members 43, 44 in relzticn to each
other. _

With spring 90 in contracted state it may thus be
applied to the desired location within z blood vessel,
for example Vena Cave Infericr for the purpose of
preventing lung embolia. Previously known filter means
intended for application within blood vessels for the
purpose of entrapping trombosss are subject to the
disadvantage that they are permanently zttached in
the blood vessel by points cr hcoks or the like whereby
correction of locetion or removel of the filter is not

e. of such a éesvice is described in

&
inrer wall of ths vesssl without cau51ng
e 1
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can be corrected

®
0
o
2]
o
3
o

2. the position of t}
and removal of same is possible;

3. the device results only in an insign
reduction of thes flow across the sec

i:ificant

ction of
the blcod vesssl

k. the appiication of the Zevice is significant-

1y simpier then tkzt of the pricr &z

=
3
o
s
n.
"3
ct
o]
ke
s
@
<
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3
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0
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1= 0')
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8
]
n
0

end @1 of spring 90 by smezll
a2 suitable distance beiween the spring turns iz the

diminishing part of the spring is ebout 3 mm. Zy using
such distance the passazge of largsr tromboses 1s

2
avoid=ad whereas tco ear
part of the spring 1s avoided.

In connection to the erbodiment of Fig. 26 and
also in connection to other embodimsnis of the spring

of the device of the present invention a spring
inserted and applied in for exempie z blcod vessel
can be removed in the fecllowing menzer. £ flexible
tube of a dizmeter acdjiusied to the blcod vessel 1is
inserted up to ¢ n
to its other ené C3, wh
grabbed in z suitzble manner by means of 2 g
whereupcn the spring cazn be retractsd through the tube
without deamegir c
procedure can z
spring has teksn & wrceng position cr kas come TO &
wrong location in the blccd vesss '

Fig. 27 €
to the device according to Figs. 2- and 25, whsreby
the inner well of os cs 1
porous tissue. The smbodimsnt ccntains springs of the
type illustrzted in Figs. 22 andé 22
nunerals of the figure contain the ccrresponcding

designaticns as Fig. 23. Acecriing <o Fig. 27 the




WO 83/00997 _ . s PCT/SE82/00283

10

15

20

25

double spring 80-82 is covered with stocking 83

porous tissue surrounding the sepzrate turns in the

spring along the whole length of the spring period.

The stocking 83 extends sic

material whersby thers is provided overlap inside
rig. 27.

adjacent turns of s
Also in this czse there is cbtzined szzling if the

ct
o
(D
n
o)
H
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3
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n
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| oo

spring is moved in zn zxizl direction, for example
if the device acceording to Fig. 17 is used to expand
the spring.

In other respects the device according to the
invention corntzins the following fsatures taken each
per se or in any combiratiocn, namsly:

a) that szid other stzte (Fig. 2; 14)

essentielly corresponds to unlcaded
conéition of the coil spring 1; 36;

b) that shaft 42a ard sleeve 42b are releasably

connected to coil spring 36;

e¢) an axizlly extending guide bar 23 arranged
at the periphery cf the spring on which at
lezst cne guide mermber is displaceably

errzngsd and through which the spring
1 n 1

mazTerizl can move tangentielly in comnection
with the contrzctiicn or expansion of the
spring;

d) fixed guide members 22 distributed over the

extending suppcrt member 23, the snring

e) that the end s=

cticns or paris thereof 40, 41
of ths carrier tcdy 37 ere exislly displace-
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able relative to the ceniral part 47 so that
in the gaps 46, 48 betwsen the central part
47 and the respsctive end sections 40, 41
the ends 38, 32 of the spring can be

t

releasably &

that at lezst one section or part thereof
L0, 41 is axially
n

okl
a member Ll arra“ged zt the free end of
ki

]
(=

splacezble by mesans of

the coaxizsl catl

an axially extsnding suppert member 23a at
the circumfersnce of the spring 21 at one
end 2la of which the spring 21 is attached
and at the cther end 21b of which there 1s
provided & fixéd guide member 22a through
which the spring mzteriasl can move in
connection with 2 contrzction or expansion

of the spring 21;

an axially extending support member arranged
at the periphery of the spring at both ends
e re arrznged fixed guide
o1 rial of the

€
on with the

v
¢t
m
o ¢
()
< - m
m
o]
-3
m
3
m
0]
Q

that the feed member cornsists of a feed
linder €3 eccentrically mocunted in the
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k)

1)

p)

In the irstant disel
refers to a heliiegzl
However,
need not necessarily kav

e
pitch. The generzl configuraticon

.3‘

2 helix

PCT/SE82/00283

A
\\]

cassette housing 61 z cylinder 63 at its
periphery erngaging the inside of the
cassette housing 61; .

a trapezoid thread provided on the inside of
cassetizte “ou51ng 61 in which the spring 52

[

body 56 about which the
spring 52 is arrangsd and at one end of
c i

attzched, z magazirne section 58 extending

from the cther encé c¢f cazrrier body surrounded

by tn
rotary sleeve 52 to which the other end of
The ng is

for rote

m
n

pring carryving at its outer end a

n
Jte

or releaszbly attached, and means

ok

ing and exiezlly displacing rotary

sleeve 59 reliative to the carrier body 56;
that stocking 73 by stretchability in the

tissue fs adaptable to the spring diesmeter
in cornection with the expansion of the

spring;

thet stc

cking 75 bv cveriapping folding 75,
76 is zdaptable to the spring dismeter in

cenrnecTion W“Lh the expzrnsion of the spring;

143]
'
Hy
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m
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m
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i
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m
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ct
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m
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the spring used in the device of the invention

consvent cdizmeter or a constant

» niowever, is that of
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The invention is also useful in certzin kidney
disorders, where sc-called haemodialysis takes place. In
this operation a needle or cannula is zpplied to the
patient’s arm so that blcod is extracted from the body
and after purification in a dizlyser returned to the body.
Since dialyses have to be repeated at least once a week
problems arise in regzard to the bloocd vessels of the
patient. The probler hes bsen sclved by erranging a
so-called by-pass providing & permanen c
between an artery and a vein, fcr example in the arm of
the patient. This connection mey be mede of fcr example
vessel prostheses or a vein taxen frcm calves,
so-called "solkograft". The advantage of using such a
by-pass is the fact that the high pressure frcm the
artery provideS'fbr expansion of the connecting vein

~making it easily accessible when inserting the cannula.

Moreover, a large number of dizlyses can be made before
exchanging the connection. The connecti

usually positioned benszth the skin and is attached to
the artery and the vein by stitching.

However, zlso the connections hithsrto use
in certain problems. When the prosthesis 1s withdrewn
beneath the skin in an opsration it may be fclded and
blocked. After the remcvael of the hzemciizlysis cannula
the connecting prosthesis must be ccrmpressed to prevent
too large a lcs ificizl vein mey then
easily collapse resulting in subsegquent impaired
circulation. It has zlso been found that so-czlled
stencses, i.e. contractions, will be fc

connection is attacked to the vein.

It has ricw bsern feound that the cdiszdvantzges
associzted with the abcve connzgcting conduits or

prostheses can be eliminate
invention by using the following procelure.
1

A helicezl spring of suizeb
>
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suitable number of turns is att
accofdance with the invention,
in Fig. 17, i.e. the spring is
- A prosthesis, for example
at one end thereof to
Then the
the spring 1s inserted into the
end of
spring will rezch a pcsition &b

stitches. device of the

the device with the corrs

Then the spring is expanded irs
released from the instrument wh
from the prosthesis.

By meeans of a cut bsnsz

the greft is transferred uvp to
artery ané attached therezt.
The arrangement described
result in great advanta
1. The

.
ne

ges.
graft will not ccllaps

cl:

actionn of the spring.

.

2. he

]

connec
ccmpressed or clamped aft
for reducing blood lcsses.

retur

the pro
and this in ecilivet
conduit.

It hzs been’
of stencses
conventional

-

bs charged end meved

1]

once & ysar due

2 2%

In zddition to

& veain of
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ached in an instrument in

for example as 1llustrated
in contracted state.

a solkograft, is attached
the patient by a few

e invention including

: S0 thaf the outer

ponding end of the -

2 cm inside the vein.
ide the prosthesis and
is then withdrawn

skin the free end of
opening of the

zbove has been found %o

e when implanted due to

ting corduit or prosthesis may safely be
erter removal of the cannula

The condult immediately

rins to full diemster in view of the action of

sthesis under the skin
es puncturing the

risk for the formation

reduced. In using the

site of connection must

other locztion at least
cf stenosis.

ticn of the invention as

other important areas

on may be used. Thus,
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there are presently difficulties in performing animal
tests, for example cn dogs, where it is desirable to
introduce for example drugs severazl times a day to study
the effects in long-time tests. Up to now such

5 experiments have not been feasible inter alia in view
of the fazct that animals are subject to rapid formation

of stenoses.
By using the arrangement described above tests of

lengthy duration car bs made orn for example dogs with

10 one single permznernt ccnnection.

.. WIPO 3
»
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PATENT CLAIMS:

1. Device ccmprising a helically shaped spiral
spring (1; 36; 78; €80-82) and mesans for bringing the *
spring to expand from a first state (Fig. 3; 5) of a

s

certzin diameter tc a second state (Fig. 2; 4) of larger
diameter and vice versa, charzcterized thereby that said
mezns (35, 51) ars arrzngsd to rotate the ends (38, 39)
of the spring relztive to ezch other with maintain=d
length (L) of the spring (1; 36) so that the transition
frem said first state to szid second state takes place by

reducing the numbsr of spring turns within said length

o

(L) and the corressponding increase of the pitch (s) of
the =pring, or io supply tc z given length (L4) of the

spring (1, 52) further spring material (B) at at least
onc chd of the szid length (L4) of the spring (1) so
£

H

that the transition from sezid rst state to said second
state takes plzce independen pitch and number of

e

[¥3

he szid length (LL).

spring turns within

2. Device zccording to claim 1, characterized
thereby that ons end (38) of the spring (36) is attached
to & shaft (422) which is centrally arrznged inside the
spring, whereas its other end (39) is connected to a
g the shaft (42a), whereby through

znd/or the sleeve reiative to each

-

sleeve (42b) surrsungir
rotation of thes shzft
other reduction cr increzse of the diezmeter of the spring
(36) is provid

.. Device zccording to cleim cr 2, chearacterized
2

1
thereby that the spring mzterizl (29) a2s szen in exial
1 hi

cross seclticn hes z radielly flztteneé shzpe to reduce =
the risk for spriznz ccllepss.

ce zceerding to any preceding claim,
characterized by a stocking (73) of strstchable tissue

-

ntended for impliantation together

[ Rad

=
surrounding the spring

with the spring.
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Device according

5l
characterized thereby that

51 PCT/SE82/00283

to any of claims 1 to 4,
the spring material (78) is

provided with radial through-recesses (79) between which

axial and transverse mincr
expansive or contractionzal

be increased.

6.
characterized thereby the
co-extensive double spirzl
elements (80, 81) are comnne
distributed and axially ext

Device according

(=1
L
[

Device accordin

7.
erized thereby that

members (82) are provided wi

radially oriented shoulder
spring turns can overlap.

8.
a stocking (84) of porous t
spir

Device acécording

individual turns of the
stantially the whole length

9. Device according
characterized thereby that
to act as & filter after zp

least one end (01) thereof &

10.
thereby that the distznce b
diminishing end (91) of the
ge is ebout 3 rmm.

Device according

flow pessza

Device aceccrdéing
stocking (83) of

11.
erized by a

the individual turns (80, 81

length of the spireal meteri
2l

outside the spiral materiel

sections remain, whereby the
capacity of the spring will

to zny of claims 1 to 4,
the
or spring wherein the spiral

ntially

spring is compossd of a

cted by means of tange
ending cross members (82).

m 3, 5 or 6, charzct-
sections or cross

th & centrally positioned
(85, 86) whereby adjacent

to claeim 7, characterized by
issue surrounding the
al (78; 80-82) in sub-

l.

terizl.

of the spiral ma

tc any preceding claim,
the spring (90)
plication by h

dir nishirg

tc elzim 9, chear
£ L.

the turns of ¢

EROT=Y
LT

spring (90) def

€ en

ining the

to ecleim 6 or 7, chzract-
f porcus tissue surrounding

) o

21l znd extending lzate

2

i bt e}

oile

spiral in the whole
ally

5
B!

_’2

A -

eby providing overlzap
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within adjacent turrns of the spiral.

12. Device acccrding to zrny of claims 1-10, .
characterized by an axialiy externding and elongated
member (94) coexternsive with the periphery of the spring
2

which 1s attached to the spring &% cne locaticn (96),
and by a stretchable stocking (95) of porous material
surrounding the spring which is attached tc sazid member
(94) 2nd which is intexndsd to be implanted togesther
with the spring.

13, Device according to any preceding claim,
characterized by a cylindriczl tubular carrier body (37)
arranged within the coil spring (36 comprising z central
part (47) and being provided with erd secticrns (0, 41) at
the ends (38, 39) of the spring rotatable relative to each
other, the ends (38, 39) of the be

connected to the respective end sections (%40, 1), and
means (42, 43, 44) with the help of which the szid end
sections (40, 41) can be roiztzsd relztive %to ezch other

to expand or to eontrzct the spring (36).

14, Device according to clzim 13, charzcierized
in that said means comprise cozxizl members (42)
connected To the one end secticn (41), the interior

connected to the o
L4) being erranged zt the outer frze end cf the coaxial
members. )

15, A method for transluminal implaxntation of an

L

intrevascular prosthssis, comprising intrcdueing into
the vessel at ore locztion e _ c
of the preceding cleims with ths spring i
state, transluminally transferring the device %o
another locatiorn of the vessel, expanding the spring
within the vessel a3 o]

4
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self-fixation of same, znd, afrer releasing the spring,

removing the device save the sprirng from the vessel.

16. A method zccording to claim 15 including
the step of selectinz & spring of a diameter in
unlcaded state somswheat larger than the internal
diameter of the vessel ai said other location so as to
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