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| NVENTI ON [ 0001] The present invention relates to a
nmet hod and device for repairing inconpetent venous
val ves and nore specifically relates to repair nethod
and an inpl antabl e support device which is
positi onabl e about a dilated veins of the
Sapheno- Fenoral Junction (SFJ) wth the aimto apply
an external conpression force on the insufficient
veins of SFJ and especially in the area of the venous
val ves. These forces tend to reapproaching of the
val ves' leaflets and bring themcloser to each other
Gbnerally this forces is perpendicular to the edges of
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diseases. Venous val ves |n hunans are nornally
bi cuspi d val ves in which

FIELD OF THE INVENTION

[0001] The present invention relates to a method and device for repairing
incompetent venous valves and more specifically relates to repair method
and an implantable support device which is positionable about a dilated
veins of the Sapheno-Femoral Junction (SFJ) with the aim to apply an
external compression force on the insufficient veins of SFJ and
especially in the area of the venous valves. These forces tend to
reapproaching of the valves’ leaflets and bring them closer to each other.
Generally this forces is perpendicular to the edges of the valve cusps,
tensioning the cusp edges and bringing the valve edges into apposition to

restore their competence.



each valve cusp forns a reservoir for blood under
pressure which forces the free edges of the cusps

W0 ogedr8dr3 t o prevent refux. | nconpetence i s a PCT/US2003/006188
condition in which the cusps do not properly approach
each other when a pressure differential or gradient
is- applied across a valve permtting reflux or
retrograde flow of blood to occur. Medical literature
i ndicates that many physicians believe that chronic
v BAUKGROWNDCOFTEME INVENTIONe | ower linbs is the
result of deep venous thronbosis (DVT) with
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varlcgse velns often occur in sap Ious

lns in the nedial.part of the mhen val ve

Y AisBrastt Wnout s i imans s dorueily bicupay akes da which
be a condition which occurs when a vein dilates and
t hacht valvatcasp dermhe a asgerveir dogbied wndbrtpredsuedi svhich forces
resulting in cosnetic inpairnent i nfl ammat ory
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I nconpet ence

many physicians believe that chronic venous insufficiency (CVI) of the
lower limbs is the result of deep venous thrombosis (DVT) with
associated inflammatory changes of venous valve cusps. Varicose veins
often occur in the long saphenous veins in the medial part of the legs
when valve incompetence occurs. A varicose vein is considered to be a
condition which occurs when a vein dilates and the tributaries become
elongated and tortuous, resulting in cosmetic impairment, inflammatory

phlebitis, pain and thrombosis.

[0003] When the valves of the varicose, long saphenous vein are
examined, changes are evident including dilation, evagination between
the cusps, and in later stages the membrane between the commissures
become thin and may have numerous fenestrae. These conditions are

generally termed venous valve incompetence.



coaptation of the valve cusps due to floppiness of the
| eadi ng edges of the valve cusps. Reflux of bl ood

wo bawomsociir s both al ong the free edges of the PCUBRM03/006188
and in the corneal areas. [D005] Venous valve
reconstruction has progressed to the point that
conpet ence can be achieved by both internal and
external repair techniques. [0006] In nobst cases
varicose veins in |lower |inbs occurs due to
i 00 i Demof the mbet BPJuentrsydiitberseof inommaterss if poor
the Wrld, on the average, from40%to 60% of the
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S vei ent al er eof
LB iR, W GBS oMk oGt e cdges of the
reconstructlons [0007] So far no efficient methods
henepstradrindey edmpelarkas. the el im nation of val ve
i nconpetence (insufficiency) and saving the
superficial and deep veins, especially in the SFJ
area. One of the surgical procedures to address this

p m.J, s pli.cation of res to the edg of the
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veompetenoe dean the raetievedt by bethgtihteofialt hed Wexternal repair
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| gRhhRfuss. For exanple, the "Atlas of Venous Surgery

[0006] In most cases varicose veins in lower limbs occurs due to
insufficiency of the SFJ. In different countries of the World, on the
average, from 40% to 60% of the female population over age 40 are
affected by lower limb varicosity. It is also very important to save these
veins for potential application thereof in aorto-coronary bypass or

peripheral arterial reconstructions.

[0007] So far no efficient methods have been developed for the
elimination of valve incompetence (insufficiency) and saving the
superficial and deep veins, especially in the SFJ area. One of the surgical
procedures to address this problem is application of sutures to the edges
of the valve cusp leaflets in the corneal areas. The sutures are then pulled

back and tied to the walls of the vein in order to reduce the length of the



(1992), at page 125, dicusses various valve
reconstruction techniques for primry valve

WO puHfs0es ency. One technique is entitled "I ntRCTEE2003/006188
Techni que by Transval vul ar enotony” invol ves first
| ayi ng open the valve by performng a venotony to
expose the valve. The object of the repair is to
shorten the | eadi ng edge of each cusp to restore a
cup-like configuration to both cusps in a procedure
t epapdtng ertass valthe lafletso FoaskympleTthe Allaceof ¥enepmSumdry
wi th nonofil ament sutures at three | ocations (nedial,
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valves lie gently across the face of the vein w

the flop rugal .folds elinmnated. [Q0081.The
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an external conpression of the veins around the
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their central opening lunen and to restore valves
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applied in nmedicine for “correcting defects In

| h hol | __\\D 2004/ 078073 .
PEPIB0BS MR ToR Bafo 9EiLaL cack i deHas o up-like

known for reconstructions of effected blood vessels
( toligiration o both t0€ps4id2 proceamedesnei swtedeal salntogdlasuy.
B. BERGAN and Janes S.T. YAO WB. Saunders Conpany,

PhinkagdghBhisa repat L with BO8Rofilagiehd - sutures at three locations

(medial, lateral and posterior) until the leading edges of two valves lie

gently across the face of the vein with the floppy, rugal folds eliminated.

[0008] The simplest and most effective solution of the problem is an
external compression of the veins around the incompetent valves by
extravenous corrector to reduce their central opening lumen and to restore

valves function.

[0009] There are many engineering solutions applied in medicine for

correcting defects in blood vessels and human hollow organs.



[0011] Devices are al so known for conpression of
vessel s or hollow organs or securing portable nedica

WO ptoseent s t hereon (U.S. Pat. No. 5,160, 338PCT/US2003/006188
5,080, 095; 5,171,252 or 4,988,765). [0012] Such
devi ces can conpress the vein around the inconpetent
valve and control, within certain limts, the
conpression force. However, these devices cannot be
di sposed directly on a venous junction, and they do
n8010)r Bavirestang aetfiods caradamomar fori reconstprations af efftated
control. [0013] Special devices are further known for

OBl VbsE18EUVR i Pht (No S5, 1681422 dib‘Vého% DHizOHe” b m)y John B.
4,531,519) applied in surgery. They provide a re
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venous junction. Besides, they are conplex in design
(WPPh @ X08mod kl)or essure source) and relatively

| ar ge-si zed, so they cannot constantly and
independently operate inside the human body. WO

2004/ 078073 PCT/ US2003/ 006188 6 [00141 Most sim |l ar

t esent invention in the device disclosed in
R, SRER arel380 s uhdon HomResssiaot BEssels P taaw
reconstructive operations on great veins", by A N
Veuams kar, sechNbdg zianteble eaddicn] rlastrumeﬁtﬁgthemomﬁj S. Padl. No.
Such devi ces conpise bands (U S. Pat. No. 5,120, 300)

0K, 1%0L37; $DB0,09S; f5°ﬁ[‘°—‘®'52°6r@'9§§t7'6%% metal, alloy or
plastic feinforced met al ~ (1 avsan

fluorineplastic etc.).

[001Z] Such devices can compress the vein around the incompetent valve
and control, within certain limits, the compression force. However, these
devices cannot be disposed directly on a venous junction, and they do not

provide the desired accuracy in compression rate control.

[0013] Special devices are further known for occuring the vein (U.S. Pat.
No. 4,586,501 or 4,531,519) applied in surgery. They provide a more
accurate control of the vein compression rate. However, they cannot be
secured directly on the venous junction. Besides, they are complex in
design (with a remote pressure source) and relatively large-sized, so they

cannot constantly and independently operate inside the human body.



[ 00151 The common drawback of all devices descri bed

above is follows: they cannot be applied for
we@oeonetdoron of vein val ves, disposed in the VvRCIDUS2003/006188

junctions. THE PRIOR ART [0D161 In U S. Pat. 5,147,389

describes a cuff for restoring conpetence to an

i nconpet ent venous val ve consi sts of a band of

bi oconpati ble inplantable material that is not

shéegéh | e at . bl ood flow pressures. The band is of

s(09%4d; st simijen te she peesaptayentien vaithe seviosedigelpeechin

the venous valve with the ends of the band
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the site of the vaI ve and the circunference of the
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function of inconpetent vein valves and an
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The net hod cosi st of exposing the affected section of
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vein using the corrector attached to the vein in the
region of the inconpetent valve. The material used
for the corrector outer frame is an extrenely

r ﬁfﬂ]JS'] e coRABEn MRIPbackadfl QY delickaabsbHbRUAEBY -is FoBows:
out er
they cannot be applied for correction of vein valves, disposed in the

venous junctions.

THE PRIOR ART

[0016] In U.S. Pat. 5,147,389 describes a cuff for restoring competence
to an incompetent venous valve consists of a band of biocompatible
implantable material that is not stretchable at blood flow pressures. The
band is of sufficient length to encompass the vein at the site of the venous
valve with the ends of the band overlapping. The cuff is placed around
the vein at the site of the valve and the circumference of the cuff (and
hence the diameter of the vein at the valve site) is reduced until

competency of the valve in the vein is restored.



frame of the corrector is in the formof a holl ow

el liptical cylinder can be helical or sinusoidal and
wore@e/0f8003m a Wi re or a sheet perforated in apeCT/U82003006188

way. [0018] It is known al sb an inpl antabl e support

device for restoring conpetence to venous valves (WO

9740755A1, EP 898463A1, AU 2817097A1, CA 02252894AA,

etc). The device has opposed conpression nenber of a

bi oconpatible material, which is incorporates a

ré‘?%ﬁf cifhgmsthogh iafn gxirpkascrtarbeerresim «f shey finetien of

steel wire. The device is applied externally about a
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serves to flatten or conpress but not occlude the
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conpetence of the val veby causing an el ongating .

t Bphilising &t wethg ppgioscarewnd the inrempeidybsalye andecomspsting
to bring theminto apposition. WO 2004/078073
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al |l described above devices and nethods are f

f ons: 1 h annot be applied.for correction
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sai d venous junctions; 2) they have only a conpressing

ptr a1 exirginelyasgsilisot shagengemoanslloy (titanium/nickel). The outer
frame of the corrector is in the form of a hollow elliptical cylinder can be

helical or sinusoidal and made from a wire or a sheet perforated in

aparticular way.

[0018] It is known also an implantable support device for restoring
competence to venous valves (WO 9740755A1, EP 898463A1, AU
2817097A1, CA 02252894AA, etc). The device has opposed
compression member of a biocompatible material, which is incorporates a
reinforcing or spring-like member such as stainless steel wire. The device
is applied externally about a vein at an incompetent venous valve site
which device serves to flatten or compress but not occlude the vein.
Flattening is induced generally normal to the coapting edges of the valve
~ cusps restoring the competence of the valveby causing an elongating
tension to be applied to the free edges of the cusps to bring them into

apposition.



provided to prevent axial displacenent of the
conpressing nenber along the vein. [00201 The nost

W@ 200028073 0 t he present invention is a conpresBCDOS2003/006188
device and nethod for extefnal correction of
i nsufficiennt valves in venous junction, describe in
U S Pat. 5,476,471. The conpri sion device, which
adapted for placenent around the junction, has a band
enconpassing at |east two veins of these junction.
TH0 194 nd heaconimbhedrambackgiofli t yalhdescribedpateysi devidar sl
in a direction extending fromits proximal end to its
diysdiidd<eiid as Fogowa@nd is formed with a nmain conpression
portion disposed on a vein surface of the junction

around.an i nsufficient valve. _ Internediate and )

f asﬂg nDRY CARLY bﬂq%lapilredtfﬁécwaﬁ%rl% JeHbVHveh sisnresed in at

the vein surfaces adjacent the nmain conpressing

porti deastTve \eamcof the spideferoabljynctivased as a Mobi us

band. WD 2004/ 078073 PCT/ US2003/ 006188 9 [0021]
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design of.the inplanted deyice. Besides, it is not
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junctions of various shapes. The pl acenent of the

devi cenlosg the vahat i vel y | ong procedure, and the
fixation of the fastening portion is inconvenient.

[0020] The most similar to the present invention is a compression device
and method for external correction of insufficiennt valves in venous
junction, describe in U.S. Pat. 5,476,471. The comprision device, which
adapted for placement around the junction, has a band encompassing at
least two veins of these junction. The band has different rigidity and
compression force in a direction extending from its proximal end to its
distal end. The band is formed with a main compression portion disposed
on a vein surface of the junction around an insufficient valve.
Intermediate and fastening portions of the band are also disposed on the
vein surfaces adjacent the main compressing portion. The band is

preferably shaped as a Mobius band.



[0022] An object of the present invention is to
provide a nost sinple, cheap and technol ogically easy

wa@leopdozsoand net hod for a controlled correcti oPCDISZN3/006188

i nconpetent valve imediately in the venous junction,
and, if necessary, of the inconpetent valve in the
area adjoining said junction. SUMWARY OF THE

I NVENTI ON [ 0023] An object of the present invention is
a net hod and device - an extravenous corrector, for
sil#R Handbemeyapaihis ofevied tangdl endthednpessentt a \cenmiwated,
val ves in venous junctions. The device is adapted for

phalagvEt exgéﬂ@w@%hahbv AAeguAelyt l@@cﬂnmgi&ap rc]l\é%igﬁ of the

insufficient valves in abutting”™ contact™ w

desiye rea of,juncti.on. 04/078Q73

pep [ESD a6 RS it Bk puftiraondy Addited for plsermenton
conprises a central support nenber adapted to be
pvarews pmotioss safr vameusoshapes.ndhe grlaeemmemygof ¢hé levice is a
center of a venous junction, as well as at | east
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to be placed around at least two veins o ous
junction. Ln the area of | ocation of insufficient
vHISPEY*™MPbse | engt hs of band posess different
rigidity and conpressing force in direction fromtheir
proximal end to distal end. [0025] The central
support nenber of the clainmed extravenous corrector
[0022] An object of the present invention is to provide a most simple,
cheap and technologically easy device and method for a controlled
correction of an incompetent valve immediately in the venous junction,
and, if necessary, of the incompetent valve in the area adjoining said

junction.
SUMMARY OF THE INVENTIORN

[0023] An object of the present invention is a method and device - an
extravenous corrector, for simultaneous repair of multiple incompetent
venous valves in venous junctions. The device is adapted for placement
substantially around the junction with insufficient valves in abutting

contact with a desired area of junction.



is, in top view, shaped as a flat rounded geonetri cal

figure; circle, ellipse or polygon with rounded
waogteso7Besi des, the central support nenber PEFURROE006188

in the mddle a lightened afea forned at | east as one

hole or at |east one bulge. [0026] Each of the band

| engths may be a separate el enent attachable to the

central support nenber. At |east one of the band

I i{;@%{]s;@y be shaped as a Mbius band. [0027] The
e ertds SXPRY QUS rCORERPIT PampTisased Fertra cupporh member
thin, flexible sheet of biologically conpatible netal

ondaptedyto belpismud dr e urfe Ofvedd Fnveidifig 3¢ ME&RSr of a
steel, titanium tantalum nickel, zirconium
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t Brd @dapisd tp deqilresdcaranad ablpasbtva veiy oféhe perdusrjanetion
wi th through hol es and rounded edges. [0028] Each of
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uneven thickness, a thinned perforated mddle an
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of the band | engths of extravenous corrector may be
arB@ to flistahenndas a separate elenent rigidly or
pivotally attachable to the central

[0025] The central support member of the claimed extravenous corrector
is, in top view, shaped as a flat rounded geometrical figure; circle, ellipse
or polygon with rounded angles. Besides, the central support member
may have in the middle a lightened area formed at least as one hole or at

least one bulge.

[0026] Each of the band lengths may be a separate element attachable to
the central support member. At least one of the band lengths may be

shaped as a Mobius band.

[0027] The extravenous corrector may further be formed from a thin,
flexible sheet of biologically compatible metal or alloy, chosem from a
group comprising stainless steel, titanium, tantalum, nickel, zirconium,

niobium, alloys of titanium and tantalum, nitinol. In this case, the central



support nenber. In this case, in particular, the
central support nenber nmay be forned as a pivot to

wakiogh7sars | east three band | engths are pi vot ab@HUS2003/006188

attached. [0030] The centrdl support nenber and at

| east three band | engths connected to the latter may
be coated with plastic. The plastic is chosen froma
group conprising pol ytetrafl uoroethyl ene, porous

pol yt etraf | uor oet hyl ene, fluorinated ethyl ene

pFepRArk membrirgnd af deast Klaveg, banddiepgthisydomnected to it may be
t her epht hal at e, pol yuret hane, absorbabl e pol yners and
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[ 0031] The extravenous corrector for simultaneous
repair of inconpetent valves in venous junctions may
be also formed as a plastic coated thin, flexible

wire frombiologically conpatible nmetal or all oy
cHYBS] Enelnoi theybanblangthsr éfsthag estraverioms sosteetolr may have
titanium tantalum nickel, zirconium niobium
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the band three lengths'is forned by at |east two
paral | el .l en s of thin, flexibl W re cqated with
oF9ESS @nd, ﬁle% fép tﬁﬁ‘dﬁ’é’i“iﬁéﬁ Jbangd rectreygh, rwith dopader
l engths is fornmed as a woven net structure containing
atdgesast two parallel lengths of thin, flexible wire
interlaced with a third Iength of wire. In this case,

the third Iength of wire may have substantially a
smal | er di aneter

[0029] Each of the band lengths of extravenous corrector may be also
formed as a separate element rigidly or pivotally attachable to the central
support member. In this case, in particular, the central support member
may be formed as a pivot to which at least three band lengths are

pivotally attached.

[0030] The central support member and at least three band lengths
connected to the latter may be coated with plastic. The plastic is chosen
from a group comprising polytetrafluoroethylene,  porous
polytetrafluoroethylene, fluorinated ethylene propylene, perfluoro alkoxy,
polyethylene therephthalate, polyurethane, absorbable polymers and

resorbable polymers.



than the first two lengths. [0032] As in the above

enbodi ment, the central support menber is, in top
worewo®haped as a flat , rounded geonetrical PCUSM®N3/006188

circle, ellipse or polygon2with rounded angles. The

central support nmenber may have in the mddle a

i ghtened area forned as at | east one hole or at |east

one bulge. At |east one of the band |engths may be

shaped as a Mobius band. [0033] As in the preceding
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a separate elenent, rigidly or pivotally attachable to

t Ralveethanous ?@@éﬂdnsrﬁap%- aldd %oﬁlﬁ%ﬂ \'Ell\ﬁ!a 5RO Fé%t&i thin,

menber may be formed as a joint,

thye foresai d,band. | engths a ivatal ly atfached.
vg[efgﬂ%/"é‘*}% @@PS@S‘U%P@M@ %ﬁﬁ[ @fo@ﬂq»y ¢hesen from a
central support nenber and at |east three band | engths
agreutheampatsing siainlessasted], vitamiupl, almhtatumh escelf zeeodum,
group conprising polytetrafluoroethylene, porous

paligtigin! afloyeroresifihlfh i‘%mdf b1 N Rt ?ﬁl}?l cgdﬁg,ygfdﬁeof the band

propyl ene, perfluoro al koky, pol yet

t her epht hal at ur et hane, absgrbabl e pol ynmers and
- QG5 ARG Jo Tomebd bY{ st Bionmfel fonetiscof duon dasible
corrector may conprise a central support nenber and
atvireesated hyide pleatid. [reagdther embodihad, tach bf Wy ghe@bend
coated with plastic and formed as a single I ength of
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a nethod for sinultaneous repair o
lengths of thin, flexible wire interlaced with a third length of wire. In this

case, the third length of wire may have substantially a smaller diameter

than the first two lengths.

[0032] As in the above embodiment, the central support member is, in top
view, shaped as a flat , rounded geometrical figure: circle, ellipse or
polygon with rounded angles. The central support member may have in
the middle a lightened area formed as at least one hole or at least one

bulge. At least one of the band lengths may be shaped as a Mobius band.

[0033] As in the preceding embodiment, each of the band lengths may be
formed as a separate element, rigidly or pivotally attachable to the central
support member. The central support member may be formed as a joint,

to which at least three aforesaid band lengths are pivotally attached.



mul ti ple inconpetent venous valves in venous junctions
conprising several successive steps. [0037] At the
WO poog78TRge, surgi cal exposure of the venous PCRU$10031006188

is perfornmed. Then, the exX8ravenous corrector is

pl aced outside the venous junction in such a way that
the central support nenber is disposed immediately on
the junction, and the three bands | engths wap and
wind around correspondi ng veins_ of the junction.
Tlﬁ@Qﬁ“]bng@dC‘?{’élfall LSUppert mereheri aedl dtnlessle thype t band, dengghs
W th i nconpetent val ve. Thereupon, there is perforned
gattdcladd copaRsconed afith lasticetibsent frdmt Hero@h |dd¥nprising
di sappears, by changing the coiling force of the

r ' £ and_ | engt h, ta. the MO 20044078073
PE RS Tl porpREc oo Yl Bup g, picrinated
necessary, the step is repeated by increasing or

r éHudensy” poRylaassi perflbozo r ellioxyi ngolyethylenspetheraphthalate,
first band length and fixating its free end. [0038]
Thehiréian€dRrbabRIpd1SmREY 41 FRErbabieh&lyfepd. NY a need
for adjusting reflux in the next vein, and, if
necessary, repeating the procedure with the second
band | ength, checking reflux in the second venous

v NOBSA VFihEJléfr,qlhb trafer dusadorRit R mh P 8ofpiRe @NEnBial support

second ban ength, adjusting the conpression rate
?ggeaﬁlgegnﬁln%; élggsgc];tp? eg‘]%gl% Pe%g s clo%?l gtgd% if W t1éhn greoégatgd

with plastic and formed as a single length of a multicore flat cable.

[0036] There is also proposed a method for simultaneous repair of
multiple incompetent venous valves in venous junctions comprising

several successive steps.

[0037] At the first stage, surgical exposure of the venous junction is
performed. Then, the extravenous corrector is placed outside the venous
junction in such a way that the central support member is disposed
immediately on the junction, and the three bands lengths wrap and wind
around corresponding veins of the junction. Then,. blood reflux is
determined in one of the veins with incompetent valve. Thereupon, there
is performed gradual compression of this vein until the reflux disappears,

by changing the coiling force of the respective first band length. Next, the



[0039] Then cones the third step - determ ning a need

for adjusting reflux of still another vein, repeating
w@e@maethores with the third band |ength, checkpeiyus2003/006188

reflux in the third venousl¥alve with foll ow ng

fixation of the free end of third band | ength,

adj usting conpression rate and length of third band

l ength by cutting off a redundant piece of sane. In

the_ course_ of correcting insufficient veins at |east

orfdfest 1s pleaksfdand g meeessamy theStaB Up depestedab)tinéregsing or

band, on the surface of a correspondi ng vein. [0040]

| fre@heing weniprodsicmeid Riwiddapdiheakbpavting fanBah® NHIAS and
is not necessary, these lengths are entirely cut "off.

V\lﬁ)gd%é/i%7§9¥§n£cr/ US2003/ 006188 15 [0041] Finally,
t here i

s pérforned checking of final correction effect
by determining blood reflux in the corrected venous
junctions a whole and closing the junction by routine
technique. In the course of correcting insufficient

v40038WIhkni theosqpianitey aikVesfordted eagdbicPRthifl 4 HMeed f
bgnd | engt hs may be vvognd,ﬁéz;\rs a Mobi us ebano%,éon tﬁe ot

syr e of cor respondi ng_vei n. 042] The above is
a%gﬁll?sgl BA LW oty e orfexgoyr%nde%q%ci gr)l@F% SELY>  [rRCHE rthe
art and advant ages of the |i)r esent invention. (r)ther

f dadeaddse veitly dhe seeend band lengtiodétmsking ofeflubein the second

invention will be apparent to those skilled in the
anenbli®Mal e Wit IfeMbWihdExatioRTdOthe A6 XRABY RBond band
draw ngs and cl ai ns.

length, adjusting the compression rate and the length of second band

length by cutting off a redundant piece of same.

[0039] Then comes the third step - determining a need for adjusting
reflux of still another vein, repeating procedures with the third band
length, checking reflux in the third venous valve with following fixation
of the free end of third band length, adjusting compression rate and length
of third band length by cutting off a redundant piece of same. In the
course of correcting insufficient veins at least one of the band lengths

may be wound, as a Mobius band, on the surface of a cotresponding vein.

[0040] If placement of the third and following band lengths is not

necessary, these lengths are entirely cut off.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0043] The i nvention
wi Il now be described in conjunction with the

w0 odosovsonyy drawi ngs in which |ike reference nup&€r/abm03/006188
designate like elements andl wherein: [0044] FIG 1 is
a general view of the nost preferred enbodi nent of the
proposed extravenous corrector placed on the surface
of a venous junction; WD 2004/078073
PCT/ US2003/ 006188 16 [0045] FIG 2 is a general view
0100414 danally, phetecisr patfampddchaskingosf final comregimedffect by
extravenous corrector placed on the surface of a

vaet@bmjnihg 66D P00 e EbiFectdd vendud ARREBhs U SWoRS aift
third preferred enbodi nent of the proposed

exiravenous corrector placed on t urface of.a .
VSIS R Fafeligh 6} GoubpS aptntiand, i B 58Se oot Spmsrine
the nost preferred enbodi ment of the proposed
exsusiieigaiu yensr Pkt drcomionad] valves, at ieastreney ef sthenband
of cross section of peripheral portions of the

PIeRERe tneXt bV woans, @8" he®MaHins [BRAD] offl e klirfhde i §f &
general view of the second preferred” enbodi nent of

t he gr%%ased extravenous corrector and cross section
ofOTresponding veiil.

[0042] The above is a brief description of some deficiencies in the prior
art and advantages of the present invention.Other features, advantages,
and embodiments of the invention will be apparent to those skilled in the

art from the following description, accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DR

AWINGS

[0043] The invention will now be described in conjunction with the
following drawings in  which like reference numerals designate like

elements and wherein;

[0044] FIG. 1 is a general view of the most preferred embodiment of the
proposed extravenous corrector placed on the surface of a venous

junction;



its peripheral portion; [0050] FIG 13-15 is an
enbodi nent of the proposed extravenous corrector

w0 o0oaeB0as a connection of several parts, as wedT/UsSX03/006188
cross sections of the centlfal support nenber (FIG
14) and one of peripheral portions (FIG 15); WO
2004/ 078073 PCT/ US2003/ 006188 17 [0051] FIG 16-18 is
an enbodi nent of the proposed extravenous corrector
as an_articul ation of several parts, as well as cross
s4004InE1Gs 2 ispegeneral viepof iapsiseond prsferredembpgin®ntiof)the
and central support nenber (FIG 18); [0052] FIG 19
| prépdshd eectiraRNSLO Wrrde@s PlRRd0bn tihe PIPRRSSE a venous
extravenous corrector conprising a rigid or pivotal
c gl%tni.on of several parts; [00531 FIG 20-21 is an
enbodi ment of the proposed extravenous corrector
conprising a woven net structure, as well an enl arged
fragment of one of its peripheral portions (FIG 21);
[0054] FIG 22-23 is an enbodi nent of the clained
eX0049]ef0GS 3 ¢P4 oBREMI v g
c)cf)at?g with pl astgi@c), a?}bgv ?tf g&gilgsé@fégé%it?rggé%&?@%ﬂhe

2%}0po\é\le)d20g)€°c/raq/7e%83§ c%%r-lgc%srzg a%{a Ogl% 8t§16 surface of a venous

junction;

[0047] FIG. 4-6 is a general view of the most preferred embodiment of

the proposed extravenous corrector;

[0048] FIG. 7-10 are versions of cross section of peripheral portions of

i
the proposed extravenous corrector;

[0049] FIG. 11-12 is a general view of the second preferred
embodiment of the proposed extravenous corrector and cross section of

its peripheral portion;

[0050] FIG. 13-15 is an embodiment of the proposed extravenous
corrector formed as a connection of several parts, as well as cross sections
of the central support member (FIG. 14) and one of peripheral

portions (FIG. 15);



18 DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0055] Bel ow
is a discription of the nost preferred enbodi nents of

W@ b@4/0zdoas ned i nvention. As may be seen from PCT/US2003/006188
enbodi nents presented in thH’s description, the
i nvention can solve the problemof elimnating val ve
i nconpetency in venous junctions (SFJ). Thus, it is
i ntended that the present invention cover the
ni odi fications and variations of the invention,
p1802edFiGiey 6cbire isvianhembodimersopt the proposadpextlaknous
clains and their equivalents. [0056] FIG 1l is a

gepaealor \dsei BifticRlARMOYS sdveRslt pRES, hs WD ak REo&s! KIcHBAs of
extravenous corrector 3 in the nost preferred

e dj t_placed on_the f of, th evi ce.
[ 088 A Bt PPTERL Bt  FGel 5o Gl maber
(SFJ) 1, on the surface whereof there is placed the
cl(BiGreB)ext r avenous corrector 5 in the second
preferred enbodi nent. [0058] And finally, FIG 3 is a
general view of a venous junction (SFJ) 1, on the
surface whereof there is placed the clained

e en rrector, 7 in its.third preferred

o 0dSa o RYS ( (1 h is) D rfbifes 181?Hﬁ‘é’8?td’°$ﬁ&lj’eﬂ§ efhe, prpngsed

joint 9). WD 2004/078073 PCT/ US2003/006188 19
extravenous corrector comprising a rigid or pivotal connection of several

parts;

[0053] FIG. 20-21 is an embodiment of the proposed exiravenous
corrector comprising a woven net structure, as well an enlarged fragment

of one of its peripheral portions (FIG. 21);

[0054] FIG. 22-23 is an embodiment of the claimed extravenous

corrector as a cable (a wire structure coated with plastic), and its cross

section (FIG. 23).



[ 0059] Extravenous corrector 3 (FIG 4 - 6, FIG 1)

conprises a central support nenber 11 adapted to be
wale@possed on the surface of converging veins PCT/UR®03/006188

center of SFJ (FIG 1), and8at |east three band

l engths 13, 15 and 17, connected with it and adapted

to be disposed around at |east two veins of venous

junction 1 in the area of |ocation of inconpetent

val ves. These band | engths 13, 15 and 17 posessing

different rigidity and conpressing force in direction

f DETAIDED DESCRIPYION OFOTHE INVENTIONCeNt r al

support nenber 11 of the claimed extravenous corrector

3 (see FIG 1) is shaped, inits top view, as a flat

rounded_geonetrical figure, in this case, )

s 5§an54"( ¥8 adlisgrintion; ofsthe mestrprplaseedaembadimesiis pé the

as a circle or polygon with rounded angl es. Besi des,

cehimad isvgpnt Aemagrbeldednafion Bmbbdintérdslpeesnted in this

i ghtened portion shaped as a nesh 19, which may be as

(e RS Sp el o AR O SisBi B, bF WAl g sl

l engths 13, 15 and 17 nmay be fornmed integral wth
c Eompetengypsr Yenessounpctiany (i) Thus, i istintenslade thatrthe
each of the band lengths 13, 15 or 17 may be a

SPRBEAt enebeii®Nt covdrgitHby nesdiftmim! |and afdraeidabl oft ehe
central support nenber 11 ( FIG 13). In this case,

Eeh BB blaligCER pRBRORN R Satns ¢ PR REn e ims

| east three band | engths 13, 15 or 17. WD 2004/078073
Pa Usoep/ivdenss

[0056] FIG. 1 is a general view of a venous junction 1 with the claimed
extravenous corrector 3 in the most preferred embodiment placed on the

surface of the device.

[0057] FIG. 2 is a general view of a venous junction (SFJ) 1, on the
surface whereof there is placed the claimed extravenous corrector 5 in

the second preferred embodiment.

[0058] And finally, FIG. 3 is a general view of a venous junction (SFJ)
1, on the surface whereof there is placed the claimed extravenous
corrector 7 in its third preferred embodiment ( with elements connected

together via a joint 9).



20 [0061] In both said embodinents at |east one of the

band Il engths 13, 15 or 17 nmay be shaped as a Mbi us
wWh20wd/0(80F G. 3). [0062] In the first, nost prePE&r/Dsm03/006188

enbodinent ( FIG 6 - 10), 1#he extravenous corrector

3 is fornmed of thin, flexible sheet of a biologically

conpatible metal or alloy, chosen froma group

conprising stainless steel, titanium tantalum

ni ckel , zirconium niobium alloys of titanium and

t $00WJunkxtravenaus cotractohBs(FiGsé oGl 1)sopmmiges recdneral

11 and at least three band lengths 13, 15 or 17

c @?%}ﬁﬁ{ egbrhber 11 HBYHtEE 16 Bel REsed 'onV\éhter‘surfalaé W&n@%&?ﬁg

Wi rounded edges.” Holes 19 in central support ne

aneRgp B RO o6 RENTE, ' o7 et bgitiad duneths| Thots

of extravenous corrector 3 nay have even thickness
( 88@ 1f}, conrrectd) witheit faod raddpiefl ta beadiapodedratoddd at leabt two
wi th rounded edges, 23 and 27, respectively, and wth

t v ERRBv@hodS jictiohO¥Ngh B¢ el @PloicQti&Egg gl%g#&t?@l V%gves.

havi ng rounded edges. In this case,

15.and .17 .are coated wth Layer of plastic, 33 and
sghe?eesb&él& 5‘%}@%@5 %%@oﬁ] ango 417 pesessingh dpierent nigidtly and
| engths 13, 15, 17 of extravenous corrector 3 may

haompuessingn faree dkndisstionFfrGn &om @heir arbxighl eoedistal end.
perforated mddle, 37 and 39 respectively and with

t Wetikan byt Aeth R 120PH A0 REHAYSARH 208188 3 (see

FIG. 1) is shaped, in its top view, as a flat rounded geometrical figure, in
this case, substantially as an ellipse. It may be as well shaped as a circle
or polygon with rounded angles. Besides, central support member 11 has
in its middle a lightened portion shaped as a mesh 19, which may be as
well shaped as at least one hole or at least one bulge (not shown in the

drawings).

[0060] Each of the band lengths 13, 15 and 17 may be formed integral
with central support member 11 ( FIG. 4). At the same time, each of the
band lengths 13, 15 or 17 may be a separate element, rigidly or pivotally
attachable to central support member 11 ( FIG. 13). In this case,
particularly, central support member 11 may be shaped as a pivot to

which there are pivotally attached at least three band lengths 13, 15 or 17.



21 edges, 41 and 43, and the holes, respectively 45
and 47 , in the band mddle are through, wth rounded

weoyes780rh t hese enbodi nents band | engths 13, PABUSI03/006188

17 are as well coated with2& plastic |ayer, 49 and 51
respectively. [0065] In the described enbodi nent of
extravenous corrector 3 the central support device 11
and at |east three band |l engths 13,15, or 17

connected tq it nmay be coated with plastic chosen from

a [806Llp In beHpsaidiemposimentst atdeasi oneatfithe dand lpngthsid3, 15

pol ytetrafl uoroet hyl ene, fluorinated ethyl ene

Pro@ Y| aebe BRAFdAUR PMVRIDIEYandP IFYEL BY.! ene
t herephtal ate, pol yurethane, absorbabl e pol yners and

resorbable polyners. [0066] FIG 11 - 18 show the
second enbodi nent of extravenous corrector 5 for

external correction of inconpetent valves in venous
j UAQe2lonsnithsofipsti snory prefdriad, embedirée (RIE. 55 -f tG)Mthe
bi ol ogically conpatible netal or alloy, chosen froma

leQtRyéls %mt&tﬁi@fo@ﬁﬁd%ﬁﬂn, fleikiB18 RhEp ofﬁﬂiﬁéagi%uy

ni ckel , zirconium niobium alloys of titaniuman

t ant al niti.nol, .the wire heing coated with plastic

s5ompgtiBle Betalofr allox Hosy HaROYR FPPHYISiRE stagnisss

17 contains at least two parallel lengths 57 and 59

ofsteehi titanfung xtiabtadumi, meclsd, rioednddmpinidbiphasiioys BF t{tkhGm

12), which is, as in the previous enbodi ment, chosen

f aa @ téntaTud MitiA6l. YHItAS case central support member 11 and at least
three band lengths 13, 15 or 17 connected to it may be perforated, with
through holes with rounded edges. Holes 19 in central support member

11 may be round, square, triangular ( FIG. 4) or have another shape.

[0063] Each of band lengths 13, 15, 17 of extravenous corrector 3 may
have even thickness (see FIG. 7, 8), be formed of a matal band 21 or 25
with rounded edges, 23 and 27, respectively, and with triangular 29 or
round 31 holes in the middle, also having rounded edges. In this case,
band lengths 13, 15 and 17 are coated with a layer of plastic, 33 and 35

respectively.

[0064] Besides, each of the band lengths 13, 15, 17 of extravenous
corrector 3 may have uneven thickness ( FIG. 9, 10), a lightened

perforated middle, 37 and 39 respectively and with thickened rounded



WD 2004/ 078073 PCT/ US2003/ 006188 22

pol ytetra-fl uoroethyl ene, fluorinated ethyl ene
w@e@pyrsene, perfluoro al koxy, polyethylene  PCT/US2003/006188

t herephtal ate, pol yuret hanél absorbabl e polyners and

resor babl e polynmers. [0067] As in the previous

enbodi nent, central support nenber 11 is shaped, in

top view, as a flat geonetrical figure: circle,

el lipse or pokygon wi th rounded angles. The centra

sgpges, t dikeariser43) andnthehicles mosptichivaty 4frepdad? weh théband

inits mddle a |lightened portion having at |east one

hehi@ddleoardtthlo@h! S :
of band Irengt hgﬁ’lgﬁﬂgg%&%ehﬁimﬁeﬂ%ﬁg& %Cgﬁ%ms BAfd

O 50T PP, SRS SRR 350 s

separate el enent 61, 63, 65, rigidly or pivotally
atrespehtibely. t o central support nember 11 ( FIG 13 -

15). In this case central support nenber 11 may be
shaped as a separate elenent 67 ( FIG 13 - 15) wth
hol es 69. [0069] FIG 3 and 16 - 18 show an enbodi nent
of ext ravenous orrector 7 with central support
iMeRI” T G reerined ambodimentiof | eXigateBRUS cAEFEIORE the
pivotally attached three band | engths 13, 15, 17

f oentral suppostdaviat el ke hedettleast3thréts bamdl 16sths 13118, sor 17
case separate elenents 73, 75 and 77 contain one band

| @BEh&LtdR. toMi Ghay Sbd N@RAtH WHEdplaBiO dMRen from a group

comprising polytetrafluoroethylene, porous polytetrafluoroethylene,
fluorinated ethylene propylene, perfluoro alkoxy, polyethylene

therephtalate, polyurethane, absorbable polymers and resorbable

polymers.

[6066] FIG. 11 — 18 show the second embodiment of extravenous
corrector 5 for external correction of incompetent valves in venous
junctions 1 comprising a thin, flexible wire 55 from a biologically
compatible metal or alloy, chosen from a group including stainless steel,
titanium, tantalum, nickel, zirconium, niobium, alloys of titanium and
tantalum, nitinol, the wire being coated with plastic 53. In this case each
of three band lengths 13, 15 or 17 contains at least two parallel lengths 57
and 59 of thin, flexible wire 55 coated with plastic 53 (FIG. 12), which

is, as in the previous embodiment, chosen from a group including



WD 2004/ 078073 PCT/ US2003/ 006188 23 parallel |engths
81 and 83 (FIG 16 - 18). Al these separate el enents
wo eawaovdore | engths 79, 81 and 83 are coated w PEIT/US2003/006188
plastic 85 (see FIG 16), 2dhich, as in the above
enbodi nents of the conpression device, is chosen from
a group, including polytetrafluoroethyl ene, porous
pol yt etrafl uoroethil ene, fluorinated ethylene

propyl ene, perfluoro al koxy, . pol yet hyl ene
t W@E}éﬁﬁ%ﬁh}%@@hywﬁyumﬁaﬁ@ﬁ a¥Blepab| rropplepaer perfhwro

resorbabl e polyners. On FIG 19 is a three-di nensional

viatloxyf paly¢thglemeotifereiilert QolyurettR@eOhBkatbablR bbFmers
present enbodi nent. [0070] FIG 20, 21 show an

e ' f | ai med extravenous corrector,
V\hrgggg?gr&g%%l pé’?%ﬁl%'ee band Il engths 13, 15 and 17 is

shaped as a plastic coated woven net structure 91,
containing at |least tw parallel |engths 93 and 95 of
thin, flexible wire, interlaced with a third band

| 0061 9As (6 ale Fréviodd .endfDdimbht, tdengralb §§§p&@ﬁﬁeﬂ1€&91£ is

97 may have a substantially smaller dianeter than the

PR IT R s 0 daotiedl et TP or polyen

above enbodinments. [0071] Finally, FIG 22, 23 show
anvidhigmdedrangdis. dhercentrabsippotiomestienl Ivinghisi embodiment
central support nenber 101 and at |east three band

| engt iswelhavd 02 it idARYa HERRAEd Blrtidh hdvin@heleaQ@aethole
with plastic and
or at least one bulge. In this case at least one of band lengths 13, 15 or 17

may be shaped as a Mobius band.

[0068] As in the above embodiment, each of band lengths 13 15 or 17
may by formed as a separate element 61, 63, 65, rigidly or pivotally
attachable to central support member 11 ( FIG. 13 — 15). In this case

central support member 11 may be shaped as a separate element 67 ( FIG.

13 —15) with holes 69.

[0069] FIG. 3 and 16 — 18 show an embodiment of an extravenous
corrector 7 with central support member 11 shaped as a joint 71, to which
there are pivotally attached three band lengths 13, 15, 17 formed as
separate elements 73, 75 and 77. In this case separate elements 73, 75

and 77 contain one band length 79, which is then divided into two



shaped as a single length of a multicore cable 109.
Cable 109 is coated WD 2004/ 078073 PCT/ US2003/ 006188
wQ@2oomiord073 he same plastic that is used in the BODUS2003/006188

enbodi nents of extravenoug3corrector, the three band

| engt hs 103, 105 and 107 being separated from cable

109 by cutting it along its longitudinal axis over a
desired length. [0072] The clainmed enbodi nents of the
extravenous corrector may be applied on the basis of
 Aeralebicngthntl rvod $br (SGmIG arlédudlt teae soparato cloments
mul ti pl e i nconpetent venous valves in venous junctions

1frohheviteelehgiths 790 81 rdrsli §B aesited withgsleshl 8% (SdeSPIEy. 16),
Let us consider the inplenenting of this nethod via

the: . r.ed | en f r avenoys .cor.rect or
SWRiGTE Rk P ARG R BRGRRTRIGe B ot T HEviERr S 208
step there is surgically disposed the venous junction.
THem t het exigraN®nouindedingct opolyteteafhloseetiylonesi deporous
venous junction 1 in such a way, that central support

?ﬁﬁb@étralmdrﬁethﬂéﬁ’é, Rudriimkst ethglanePropylens, pfludro ﬁ]k@(}j{y,

rée band | engths 13, 15 and 17 wrap and W nd aroun

t I hes i ng.veins of jupction,l. .Then bl.ood

- BFPEIERE B RAmARR, bbby pariE T, R and
i nconpetent valve. Next, there is performed gradua
ceasprabls arolgmerhi On flK3.uifi lis t hethred-Himerdi eagd prsave, of
by changing the force of coiling the correspondi ng
bagigatepags Borrseteh S adSordiiy (@ present embodiment.

[0070] FIG. 20, 21 show an embodiment of the claimed extravenous
corrector , wherein each of three band lengths 13, 15 and 17 is shaped as
a plastic coated woven net structure 91, containing at least two parallel
lengths 93 and 25 of thin, flexible wire, interlaced with a third band
length 27 (see FIG. 21, 20). In this case band length 27 may have a
substantially smaller diameter than the first two lengths (see FIG. 21).
The woven net structure 21 is coated with the same plastic as in the above

embodiments.

[0071] Finally, FIG. 22, 23 show an embodiment of extravenous
corrector wherein central support member 101 and at least three band
lengths 103, 105 and 107 connected to it, are coated with plastic and

shaped as a single length of a multicore cable 109. Cable 109 is coated



the effect is checked, and, if necessary, the
operation is repeated, W 2004/078073

WEDDANEAD3/ 006188 25 increasing or reduci ng PCT/US2003/006188
conpression force via rew 3ding the corresponding
first band length 13 and fixating its free end. [0074]
Then the second step is perforned - determ ning a need
for adjusting the reflux of the follow ng vein and,
i f necessary, repeating the operations with the
sddthdthsastme eplgstic 18hat cise okedhgint e ratfovex emboidiraents of
second venous valve with followi ng fixation of the

f eggaeatbuel corhtsie 4Re dhreBahd I%ﬁ%ﬂﬁ 163, AN 434 'i|97 bei

conpression rate and | ength of the second band engt

e o Bl bl ol EHRG Pl b Bhisitdndl s e

need for adjusting one nore vein, repeating the
ogesized leagthai th the third band |ength 17, checking
the reflux in the third venous valve wth follow ng
fixation of the free end of third band length 17,
adj usting conpression rate and length of third band

I {_ hy.cutti ff jts.gbundant portion. 1In the
c @‘?@Q © S}éﬂ‘?’séﬁ%r%)q?ﬁ@aﬁ ?fcﬁ'@ntex@r@i"ﬁ OUS,EOIFREAQE Mmgyyebe
of band lengths 13, 15 or 17 may be coiled as a
vepplied baribie ohasinof she ickimedfmethodafor e siparitineguy edpair of
[0076] When the placenent of a third, fourth or

f edd1aplanthddafidNEBEs valvedOn PEFRRSRN¥tiodd $Sthe method
| engths are conpletely cut off.
comprising several successive steps. Let us consider the implementing of

this method via the most preferred embodiment of extravenous corrector

3, shown in FIG. 1 and 5 - 10.

[0073] In the first step there is surgically disposed the venous junction.
Then the extravenous corrector 3 is placed outside venous junction 1 in
such a way, that central support member 11 is located immediately on
junction 1, and three band lengths 13, 15 and 17 wrap and wind around
the corresponding veins of junction 1. Then blood reflux is determined in
one of the veins with an incompetent valve. Next, there is performed
gradual compression of this vein until the reflux disappears, by changing
the force of coiling the corresponding band length, such as 13. Further,

the effect is checked, and, if necessary, the operation is repeated,



WD 2004/ 078073 PCT/ US2003/ 006188 26 [0077] At | ast,
final correction effect is checked by determ ning
whbk@aed7soref | ux i n the whol e corrected juncti onPAT/Us2003/006188
the junction is closed by 2foutine technique. In the
course of correcting venous in-insufficiency, at
| east one of band lengths 13, 15 or 17 nmay be coiled
as a Mobius band on the surface of the correspondi ng
vein. [0078] The clainmed nethod for sinultaneous
r epereasieg rod t rgdusing ncompeessmn vdbiees via veewimling  the
junctions 1 is perfornmed in a simlar way when other
e ' r : l'i ed.
i i R RS S LA
i mpl ant ed extravenous corrector manufactured
according to the described enbodi nents, nakes sane
sinpl e, cheap and technologically efficient, as well
as{g&ﬁ]eThdla edsecbnd diep rig pErforewdon detenmming nchieed Sor
of diverse shapes. Mreover, the tine for the

CQAfRERE th kETSIB thd &1@2&{3@ Sdin A itins8dds Y, Ppeating the

fastening portion of t travendus correct or

becones nore conveni ent . 080 shoul d be .
HETTRgD T b ro ! e dgeath 13, Shecbing dheeroflux in the
description of the preferred enbodi nents of the

i se@md wmous arlveuwithdbllewirat fixstion obthief freatndosthzndcond
equi val ents may be used. Therefore, the above

B e SR

L ai s, : .
¢ lgr{gr%ﬁ 15 by cutting off its redundant portion.

[0075] Thereafter the third step is performed — determining a need for
adjusting one more vein, repeating the operations with the third band
length 17, checking the reflux in the third venous valve with following
fization of the free end of third band length 17, adjusting compression
rate and length of third band length 17 by cutting off its abundant portion.
In the course of correcting insufficient veins, at least one of band lengths
13, 15 or 17 may be coiled as a Mobius band on the surface of a

{

corresponding vein.

[0076] When the placement of a third, fourth or following band lengths is

not necessary, these lengths are completely cut off.
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extravenous corrector for external correction of

wOo puHfs0es ent val ves in venous junctions, saiBCT/US2003/006188
corrector being adapted foréplacement substantially
around the junction with inconpetent valves in
abutting contact with a desired area of said
junction, conprising: - a central support nenber
adapted for placenent on the surface of converging

ve0OET]i it last, derad eorisetian \effestiss chenkeddry detedminiag blood

| east three band | engths connected to said central

S UEK tin TREBEole WdeREAPHBRLDAT, PIRCAIEncAbRUEEIGed by
| east two veins of said venous ‘junction in the area

f | ipn. of thejr i tent .val : idat.
" o BhioBe, drthf sPHE® FRSsERHHE vane e Fatudicisnay gt
and conpressing force in direction fromthei proxinal

efehst one bé band lagthent3, 1her dfy nay beesiled as 4 Mobies bsnd
near the venous junction there is applied an external

f @hGRe s@Fhéd6F thulehAPoRIihY vBRL Ml | y towards the
center of a corresponding vein and generating a

required constant force to restore union and
sufficiency of a correspondi ng venous val ve. WO
2004/ 078073 PCT/ US2003/ 006188 28

[0078] The claimed method for simultaneous repair of multiple

incompetent valves in venous junctions 1 is performed in a similar way

when other embodiments of extravenous corrector are applied.

[0079] As a whole, the application of the claimed implanted extravenous
corrector manufactured according to the described embodiments, makes
same simple, cheap and technologically efficient, as well as more adapted
for being placed on venous junctions of diverse shapes. Moreover, the
time for the corrector placement is reduced, and fixating of fastening

portion of the extravenous corrector becomes more convenient.

[0080] It should be understood that while the above is a complete
description of the preferred embodiments of the invention, various
alternatives, modifications and equivalents may be used. Therefore, the
above description should not be taken as limiting the scope of the

invention which is defined by the following claims.



2. An extravenous corrector according to claim1l
wherein said central support nenber is shaped, inits
WO op407sens as a flat rounded geonetrical fi guP@I/US2003/006188
circle, ellipse, or polygod7with rounded angles. 3. An

extravenous corrector according to claim21 wherein
said central support nenber has, in the mddle, a

| i ghtened portion shaped as at |east one portion with
rounded edges. 4. An extravenous corrector according
to claim1 wherein sai dGcbiAda¥ S support nenber has,

in the mddle, a lightened portion shaped as at Ieast
one bulge. 5. An extravenous corrector according to
claim1 wherein at |least one of said band lengths is
s hapled exisaendnbicugreton dfor @xtefilalexirfeation @f $nsudficiefit vilves
according to claim1l wherein each of said band

I a tach e
(e PRCATR, 2508, SORSER SHELET Sl 8¢ Bllent
PCT/ USZO /006188 29 7.. An extravenous corrector for
exulstantiallyoaraund; the ﬂmcﬂﬁaowpt@t Bwompeigneealves vierabugting

junctiions, said corrector being fornmed of a thin

f bentabl withshdsiredfard of said palctivncedraptisiage netal or
all oy and adapted to be d| sposed inm di at el y around a

j unct i oBaihf B tRROHR piesh iR Whidhiche GP M Slotdd! B

adeS|re are rrpr|S|n

converging veins in the center of a venous junction, and

unc

- at least three band lengths connected to said central support member
and adapted for placement around at least two veins of said venous
junction in the area of location of their incompetent valves, said at
least three band lengths possessing different rigidity and
compressing force in direction from thei proximal end to the distal
end,

whereby at least to two veins near the venous junction there is applied

an external force, acting substantially normally towards the center of a

corresponding vein and generating a required constant force to restore

union and sufficiency of a corresponding venous valve.



- a central support nmenber adapted to be placed on the
surface of converging veins in the center of a venous

W eve789m3 and - at | east three band | engths, POROSWDE6188

to said central support m@#®ber and adapted for

pl acenent around at |east two veins of said venous
junction in the area of location of their inconpetent
val ves, said at |east three band | engths possessing
different rigidity and conpressing force in direction
f PomAThEXaYsIous warregion pecorgimediostlaim lewhereinsaidosentral -
at |l east two veins near the venous junction there is
apppp et néemberXit @hﬂgéd, finrigetopadewngs augtrenhided b¥ometrical
normal |y towards the center of a corresponding vein

a n [ r ' foree to restore
AEEaRE B AP, SRR PRI Asg BelG - venous va ve.
8. An extravenous corrector according to claim?7
wherein said corrector is fornmed of a thin flexible
sheet of biologically conpatible netal or alloy

chosen froma group, including stainless steel,
titanium tantalum nickel, zirconium niobium

ahkl oy ' ' nd tantalum. ni.tingl.. WD. .
200475 Bt bR LEHB08r oBRRu s YT Whriein sigpentcal
corrector according to claim7 wherein said central

s SRt mesihss has sinsthgpuildle,m ighgenedpprtas sHaped as wh desdt
geonetrical figure: circle, ellipse, or polygon with

r enegetian@htiounded edges.

4. An extravenous corrector according to claim 1 wherein said central

support member has, in the middle, a lightened portion shaped as at least

one bulge.

5. An extravenous corrector according to claim 1 wherein at least one

of said band lengths is shaped as a Mobius band.

6. An extravenous corrector according to claim 1 wherein each of said
band lengths is formed as a separate element, attachable to said central

support member.



10. An extravenous corrector according to claim?7
wherein said central support has, in the mddle, a

wo p@hvesoesl portion shaped at | est as one hol e PEI/UK2003/006188
rounded edges. 11. An extr&@¥enous corrector according
to claim7 wherein said central support nenber has,
in the mddle, a lightened portion shaped at | east as
one bul ge. 12. An extravenous corrector according to
claim7 wherein at |least one of said band lengths is
shapednaextzaveppiiusomgatbr 10r extermalt camestders of cimcenipetent
according to claim7 wherein each of said band

| &aBtdaSnivenbey jiREtiass, dakE %h@ﬁ:ﬁ)r @eﬁ}:‘?ﬂ;rmeﬁtcﬁaacﬁﬁ@ Rxitfe

sai d central support menb ext ravenous

R R e T %%5?4}? afiey ofih dapisif by be

or_pi vot ally attachable to said central support
ed won2duwly 28073 RGTNUSR00EH0061@S vaved Gin dutting
extravenous corrector according to claim?7, wherein

S @bftaeWithad desHeBRPEL oﬂ?ﬁ@?ﬁn&fgﬁ §@1‘Igllgr1§1tngl east three

band | engt hs, connected to” sal are
o, ~ A Bt lVRBOY TG aE AP ES, o Alpced @il Srvttace of
wher ein said at least three band | engths have uneven
t hi ckrosyerging veias i dref canddrent awvetohus jamdion, and
- at least three band lengths, connected to said central support
member and adapted for placement around at least two veins of said
venous junction in the area of location of their incompetent valves,
said at least three band lengths possessing different rigidity and
compressing force in direction from their proximal end to the distal
end,
whereby to at least two veins near the venous junction there is applied an
external force, acting substantially normally towards the center of a

corresponding vein and generating a required constant force to restore

union and sufficiency of a corresponding venous valve.

8. An extravenous corrector according to claim 7 wherein said corrector
is formed of a thin flexible sheet of biologically compatible metal or alloy
chosen from a group, including stainless steel, titanium, tantalum, nickel,

zirconium, niobium, alloys of titanium and tantalum, nitinol.



t hi ckened rounded edges, the holes in the band m ddl e

bei ng through holes with rounded edges. 17. An
we@aonavsemnous corrector according to claim7, WhEr/E52003/006188

said central support nenbéf is shaped as a joint

whereto there are pivotally connected said at |east

three band | engths. 18. An extravenous corrector

according to claim7, wherein said central support

menber and said at | east three band | engths connected

t §- sdMH CXHRYRIOUS fogregtat aecoriing ol ¢laim ¢ whereimsaid central

extravenous corrector according to claim 18, wherein

sgipborc aneimder 98 bhaped e dew, sai fadtohRast gE&h@&lcal

band | engt hs connect ed to said nenber, are coated

h f
W e SRy AL AR PR BeBoser, o
2004/ 078073 PCT/ US2003/ 006188 32
pol yt etraf | uor oet hyl ene, fluorinated ethyl ene

propyl ene, perfluoro al koxy, polyethylene

t her ephteRanatousirigetst Racs dimPeOsRaR | 2wheteiesid &Bﬁal
resor babl e pol yrrers 20. An extravenous corrector

R

coated thin, flexible wire frombiologically
cb‘ﬁﬁhﬁquﬂiﬂédﬁdg%ﬁ- or alloy, adapted to be disposed
i medi ately around a junction with venous

11. An extravenous corrector according to claim 7 wherein said central

support member has, in the middle, a lightened portion shaped at least as

one bulge.

12.  An extravenous corrector according to claim 7 wherein at least one

of said band lengths is shaped as a Mobius band.

13. An extravenous corrector according to claim 7 wherein each of said
band lengths is formed as a separate element, attachable to said central

support member .

14. An extravenous corrector according to claim 13 wherein each of said
band lengths is formed as a separate clement, rigidly or pivotally

attachable to said central support member.



val ves, in abutting contact with a desired area of

said junction, conprising: - a central support nenber
w@apiemord be di sposed on the surface of conveehUSP03/006188

veins in the center of a véhous junction, and - at

| east three band | engths fornmed of plastic-coated wire

and connected to said central support nenber and

adapted to be disposed around at | east two veins of

sai d venous junction in the area of location of their

i Hdempér BHtavgaPyeeorretpy ageondingto ¢lnimé, heheeinl saidytdgral

possessing different rigidity and conpressing force in

disuppbit AerhbeMidehid B RA4kIMHre® Bnd QehgiBs, dbHrRbte@N® said
whereby to at |east two veins near a venous junction

BTk APy R Bl R B B viaR Rk edees.
correspondi ng vein a generating a required constant

force to restore union and sufficiency of a
correspondi ng venous val ve. WO 2004/ 078073

PQE. UA2083HREIBS cordectdil - achrdind [RYRAYE wherdif %Bigirat least

according to claim 20, wherein Said corrector |
formed of.a thin flexible.wire frombiol ogically.
SR Bogls v Rk e i st chned Ry g hiddle and
including stainless steel, titanium tantalum
nitbiekened rewsisiduedgasj ¢l duolesalrl dyes baid trhidaié biran through
tantalum nitinol.

holes with rounded edges.

17.  An extravenous corrector according to claim 7, wherein said central
support member is shaped as a joint whereto there are pivotally connected

said at least three band lengths.

18. An extravenous corrector according to claim 7, wherein said central
support member and said at least three band lengths connected to said

member are coated with plastic.

19. An extravenous corrector according to claim 18, wherein said
central support member and said at least three band lengths connected to
said member, are coated with biologically compatible plastic, chosen

from a  group including  polytetrafluoroethylene,  porous



22. An extravenous corrector according to claim 20,

wherein said corrector is woven froma thin flexible
wWowRe/0zseat ed with plastic. 23. An extravenous POF/DS2D3006188

according to claim20, wheB2in each of said three

band I engths is fornmed at |east by two parall el

l engths of thin flexible wire coated with plastic.

24. An extravenous corrector according to claim 20,

wherein each of said three band |l engths is shaped as

pPQL%t?fE@ﬁ%‘HPE Yignee Huntinated etfeylenepropyignengerludre alioxy,

two parallel Tengths of thin flexible wire interlaced

wpblyethylehe r thevéphehdlstegt polydfethaie, extsoalysHle Uﬁolymers _and
corrector according to claim 20, wherein each of said

tpésg%ngabg_H&ghs i s shaped as a pl astic-coated woven

net struc having at |least two parallel |engths
of thin flexible wire interlaced with a WO 2004/ 078073
PCT/ US2003/ 006188 34 third wire length with a
substantially smaller dianeter that that of the first

t 0. | dmgtkisavefous AdrRstdraVvdn GiGeraal b@ﬁb@t‘iorﬁ%@"%g&ﬁﬁeﬁeﬁt
claim 20, wherein said central support menber is

2B i okl P3|l BUICES: SRRIPLELS s
angl es. . 27. An_extravenous corrector according to
cP%tﬁa 2bin,\fienblenwirgi front binlpaically mooepatibierivestahas alloy,
the mddle a |lightened portion forned as at
adapted to be disposed immediately around a junction with venous
valves, in abutting contact with a desired area of said junction,
comprising:
- a central support member adpted to be disposed on the surface of
converging veins in the center of a venous junction , and
- at least three band lengths formed of plastic-coated wire and
connected to said central support member and adapted to be
disposed around at least two veins of said venous junction in the
area of location of their incompetent valves, said at least three band
lengths possessing different rigidity and compressing force in
direction from their proximal end to the distal end,
whereby to at least two veins near a venous junction there is applied an
external force, acting substantially normally towards the center of a

corresponding vein a generating a required constant force to restore union

and sufficiency of a corresponding venous valve.



| east one hole. 28. An extravenous corrector according
to claim 20, wherein said central support nenber has
w0 poothzsond ddl e a | i ghtened portion shaped as apCT/Usm83/006188
one bul ge. 29. An extraven@dis corrector according to
claim 20, wherein at |east one of said band | engths
i s shaped as a Mobius band. 30. An extravenous
corrector according to claim20, wherein each of said
band lengths is forned as separate el enent, attachable
t @lsai Az eaxtraaenoe spoectoneraserding\do2 0an0280 vdherein said
PCT/ US2003/ 006188 35 31. An extravenous corrector
agepfedionds tBrfbdion 3thin WRRIKE Rvi@@qurﬁfbioﬁ)@iwgf&qg?aﬁble
y

lengths is forned as a separate el enent, 1l gi

iLvotal |l attachable to said.central support er..
stf oL R, BRETE EBm 8 E3h0 JECDRkE R seefl Suamiom,
wherein said central support nenber is forned as a
j dantalune, niskeh zirpoméumny eiqhiiv alloys afotitasttre daslatahtatm,
| east three band | engths. 33. An extravenous corrector
agi@hsli ng to claim 20, wherein said central support
menber and said at |east three band | engths connected
to said nenber, are coated with plastic. 34. An
extravenous corrector according to claim 33, wherein
said

22.  An extravenous corrector according to claim 20, wherein said

corrector is woven from a thin flexible wire coated with plastic.

23.  An extravenous corrector according to claim 20, wherein each of
said three band lengths is formed at least by two parallel lengths of thin

flexible wire coated with plastic.

24.  An extravenous corrector according to claim 20, wherein each of
said three band lengths is shaped as plastic-coated woven net structure,
having at least two parallel lengths of thin flexible wire interlaced with a

third wire length.

25. An extravenous corrector according to claim 20, wherein each of said
three band lengths is shaped as a plastic-coated woven net structure,

having at least two parallel lengths of thin flexible wire interlaced with a



central support nenber and said at | east three band
| engths connected to said central support nenber, are

w@omiemom t h a bi ol ogically conpatible plastikCT/UkmeEmM6188

froma group including pol ytetrafl uoroethyl ene, porous
pol ytetrafl uoroethilene, fluorinated ethylene

propyl ene, perfluoro al koxy, polyethylene
therephthalate pol yur et hane, absorbabl e pol yners and

orbabl WD 2004/ 078073, PCT/ US2003/ 006188
334 Vi, el Ko siasiatly sl et disvoptagheb it of hoBrst
mhereln said central support nenber and said at | east
t iwedengths. | engt hs, connected to said central support
menber, are covered with plastic and shaped as a
single length of a nulticore flat cable. 36. A nethod
for sinultaneous repair of nultiple i nconpet ent venous
vibﬁe n venous junctions, q£r|5|ng the foll ow ng
sutes s e BFEOUS COEieHI0E AGCPIERB S Alpimh 20,y avhersin said
Junctlon - placing an extravenous corrector outside

t eentralnsuppranniehder s thaded, tine tee et SURPLE rounded
rrerrber i s di sposed i medi at efy on the junction, 8

o Bl R A RO S A0t BB et

bI ood reflux in one of the veins with an i nsufficient
val ve;

27.  An extravenous corrector according to claim 20, wherein said

central support member has in the middle a lightened portion formed as at

least one hole .

28.  An extravenous corrector according to claim 20, wherein said

central support member has in the middle a lightened portion shaped as at

least one bulge.

29. An extravenous corrector according to claim 20, wherein at least one

of said band lengths is shaped as a Mobius band .

30. An extravenous corrector according to claim 20, wherein each of said
band lengths is formed as separate element, attachable to said central

support member.



- perform ng a gradual conpression of the vein until
the reflux disappears, by changing the force of

w@ 2i0kioT8973 he corresponding first band | engt h; PET/US2003/006188
checking the effect and, iB5necessary, repeating the
procedure, by increasing or reducing conpression via
rew nding the first band Ilength and fixating its free
end; - deterrri ning a need for adjusting the reflux of
a_foll vei n; WD 2004/078073 PCT/ US2003/ 006188 37

- 3lep |e|’$ a{"ﬁ@lﬁr%é@@@resacﬁpﬂmg i@ cdaivond, bherkin each of

| ength, checking the reflux in the second venous

vahidebuid flerfgthd asiforndd ¥ata Sspatdte tdiemeht, eﬁ%ignﬁ Pg%éfcﬁt.hﬂy

second band |ength, the conpression raté

o R R Bl P RSB, 7l i ng & need for

adjusting reflux of one nore vein; - repeating the
procedures with the third band Iength, checki ng refl ux
in the third venous valve , adjusting conpression rate

andd. | eAgt bx@iveridug édﬂédﬁ'mbaﬁ%okﬁﬂ 1873 9}511‘171“,{2@ %e?giﬁ said

its redundant portion; - when app |cat| on o

ecessar utting off this
oS RERofRbibe, Iy Rindd fes Shkito aOiFb tidte pre pheelly
by determ ni n% t he bl ood refl ux
connected said at least three band lengths.

33. An extravenous corrector according to claim 20, wherein said central

support member and said at least three band lengths connected to said

member, are coated with plastic.

34. An extravenous corrector according to claim 33, wherein said
central support member and said at least three band lengths connected to
said central support member, are coated with a biologically compatible
plastic, chosen from a group including polytetrafluoroethylene, porous
polytetrafluoroethilene, fluorinated ethylene propylene, perfluoro alkoxy,
polyethylene therephthalate, polyurethane, absorbable polymers and

resorbable polymers.



in the entire venous junction being corrected, and -

closing the junction by routine technique. 37. A
Woretohotofdr si nul taneous repair of multiple i NPONPE10631006188

venous valves in venous jdfctions according to claim

36, wherein, in the course of correcting insufficient

veins, at |east one of said band lengths is coiled as

a Mobi us band on the surface of a correspondi ng vein.

35. An extravenous corrector according to claim 20, wherein said central
support member and said at least three band lengths, connected to said
central support member, are covered with plastic and shaped as a single

length of a multicore flat cable.

36. A method for simultaneous repair of multiple incompetent venous

valves in venous junctions, comprising the following successive steps:

surgically exposing the venous junction;

- placing an extravenous corrector outside the venous junction so that
the central support member is disposed immediately on the
junction, and said three band lengths wrap and wind around
corresponding veins of the junction;

- determining blood reflux in one of the veins with an insufficient

valve;

- performing a gradual compression of the vein until the reflux
disappears, by changing the force of coiling the corresponding first
band length;

- checking the effect and, if necessary, repeating the procedure, by

increasing or reducing compression via rewinding the first band

length and fixating its free end;

determining a need for adjusting the reflux of a following vein;
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- repeating the procedures with the second band length, checking the
reflux in the second venous valve with following fixation of the
free end of said second band length, the compression rate and
length of the second band length being adjusted by cutting off the
redundant portion;

- determining a need for adjusting reflux of one more vein;

- repeating the procedures with the third band length, checking reflux
in the third venous valve , adjusting compression rate and length of
the third band length by cutting off its redundant portion;

- when application of one of said band lengths is not necessary,
cutting off this entire length;

- checking the final correction effect by determining the blood reflux
in the entire venous junction being corrected, and

- closing the junction by routine technique.

37. A method for simultaneous repair of multiple incompetent venous
valves in venous junctions according to claim 36, wherein, in the
course of correcting insufficient veins, at least one of said band lengths

is coiled as a Mobius band on the surface of a corresponding vein.



