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ENDOVASCULAR DEVICE FOR PROTECTION OF ANEURYSM

5 FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to devices which are
implanted within a bodily conduit of a living animal or a human
to impart structural integrity. In particular, the present

10 invention is related to intravascular devices for delivery
“through or implaﬁtation in a blood vessel having an aneurysm
without many of the disadvantages and dangerous features of known
devices.
Aneurysm is a phenomenon in which thé wall of a blood
15 vessel, typically an artery, is abnormally dilated due to
weakening of the vessel wall. - This poses a danger because the
blood pressure within the vessel could cause the vessel to
rupture.

One conventional approach to treating aneurysms is to

20 uctilize intravascular prostheses. Intravascular stents having a
constricted diameter for delivery through a blood vessel and an
expanded diameter for applying a radially outwardly extending
force for treating the aneurysm in a blood vessel are known in
the art. These stents are usually covered with a covering, e.g.,

25 Teflon or Dacron and serve to substitute for the aneurysmal wall
of the blood vessel and relieve pressure on the aneurysmal wall
by isolating the aneurysm from the flow of blood within the
vessel. One shortcoming of these prieor art devices is that poor
apposition of the prosthesis to the walls of the vessel being

30 treated may allow blood to flow between the prosthesis and the
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‘The present invention relates to devices which are implanted within a
bodily conduit of a living animal or a human to inmpart structural
integrity. In particular, the present invention is related to

i ntr avaseutpsmdeviois bboodehayecyeate presswoghonrthepirennysoal i wahl bl ood
vessel having an aneurysm- wi t hout many of the di sadvantages and
danger bosaf eamowes stffhoient to rupture the vessel at the weakened

point of the aneurysm. One conventional approach for dealing
with this problem is to insert a stent-like insert in the two
5 ends of the prosthesis in an attempt to push the prosthesis
against the wall of the vessel so as to create a tighter seal
between the prosthesis and the wall of the vessel being treated.
"One shortcoming of this approach is that the introduction of the
stents requires that additional pressure be applied to the area
10 being treated with the possibility that the pressure could cause
damage to the vessel being treated. Another sﬁo?tcoming of this
approach is that in this procedure blood may leak into the
aneurysmal sack.
Therefore, it would be highly desiréble to have a
15 prosthesis ﬁgr imparting structural integrity to a blood vessel
having an aneurysm that minimizes the risk that there will be

blood pressure in the aneurysmal sack.

OBJECTS AND SUMMARY OF THE INVENTION
20 It is an object of this invention to provide a
orosthesis for imparting structural integrity to a blood vessel
having an aneurysm that minimizes the risk that blood will leak
into the aneurysmal sack and sustain pressure on it.
It is another object of this invention to provide a one
25 viece prosthesis for imparting structural integrity to a blood

vessel having an aneurysm that minimizes the risk that blood will
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-devi ces. Aneurysmis a phenonenon in which the wall of a
blood 5 vessel, typically an artery, is abnormally dilated due to
weakeni ng of the vessel wall. This poses a danger because the bl ood
pressui i iy the aeeseyshHll daclaused t hesvassepréssure onript ure.

It is still another object of this invention to provide

a prosthesis for imparting structural integrity to a blood vessel
having an aneurysm, comprising: a) a longitudinal member having

5 an external surface, a first end, a second end, and an internal
surface defining a longitudinal bore, said internal surface
provided with means for increasing the velocity of a fluid
-bassing through said longitudinal bore; and b) a plurality of
apertures in fluid communication with said external surface and

10 said longitudinal bore.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a longitudinal side view of a blood vessel
with an aneurysm;

15 . FIG. 2 shows a longitudinal side view of a conventional
prosthesis with stents applied to its two ends applied to the
blood vessel shown in FIG. 1;

FIG. 3 shows a longitudinal side view of a prosthesis

constructed in accordance with the invention applied to the blood
20 vessel of FIG. 1;

FIG. 4 shows a longitudinal side view of a prosthesis
cons:ruéted in accordance with the invention applied to the blood
vessel of FIG. 1 after the aneurysmal sack has been sucked into
contact Qith the prosthesis; and |

25 FIG. 5 shows an alternative_.,embodiment of a prosthesis
constructed in accordance with the invention applied to the blood

¢
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One conventional approach to treating aneurysns is to 10 wutilize
“intravascul ar prostheses. Intravascular stents having a constricted
di aneter for delivery through a bl ood vessel and an expanded di anet er
‘for appkybal afrBAOGal Lyafoewattey aoeueydimad sack hisr beehosuckedt iingot he
aneurysmin a bl ood vessel are known in the art. These stents are
usual | yonoaetewitht hha prvesthegise. g.,

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a blood vessel 1 with an aneurysm 2. FIG.

W

2 shows a conventional prosthesis 3 disposed at the site of the
aneurysm 2. Sub-optimal apposition of prosthesis 3 to the
“internal wall 4 Sf the blood vessel 1 allows blood 5 to leak or
seep into the aneurysmal sack ("AS") 6 which is the space 6
10 between the aneurysm 2 and the external wall 7 of the prosthesis
3. |
FIG. 2 also shows a conventional procedure for
increasing the seal between the external surface 7 of the

conventional prosthesis 3 and the external wall 4 of the blood

[
w

vessel 1. After the prosthesis 3 has been placed at the site of

the aneurysm 2, stent-like inserts 8 and 8’ are inserted at the

ends 9 and 10 of the conventional prosthesis 3. The stents 8 and

8' apply pressure to the ends 9 and 10 forcing them into closer

contact with the internal wall 4 of the blood vessel 1. One

20 shortcoming of this pfocedure is that the péessure required could
result in damage to the blood vessel 1. Another shortcoming is
tha: the possibility remains that blood 5 could still leak into
the aneurysmal sack 6 because of an inadequate seal between the
external wall 7 of the prosthesis 3 and the aneurysm 2.

25 FIG. 3 shows a prosthesis 11 constructed in accordance

with this invention disposed in a blood vessel 1. The prosthesis
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25 Tefion or Dacron and serve to substitute for the aneurysmal wall
of the bl ood vessel and relieve pressure on the aneurysnal wall by
i solating the aneurysmfromthe flow of blood within the vessel . One
'shor t comi egmpfisdesa pongitadinabvinemser s12 haavpogran extemppbssuidacef the
prosthesis to the walls of the vessel being 30 treated may all ow bl ood
to fl oud beameimtetmahrosrhasesibndat fibrst end 14, and a second end 15.
The internal surface 16 defines a longitudinal bore 17. The
internal surface 16 is provided with a means 18 for increasing
5 the velocity of blood 5§ flowing through said longitudinal bore
17. In a preferred embodiment this means 18 is a smoothly
tapered constriction as shown in FIGS. 3, 4 and 5. If the
-Velocity of a moQEng fluid increases for any reason, the static
pressure of the fluid drops. This reduction of static pressure
10 with increasing velocity is known as the Venturi effect. The
effect can be very simply demonstrated. If twd sheets of paper
are held parallel to each other and the velocity of the air layer
between them is increased, for example by blowing, the two sheets
are seen to move towards each other. This is because the static
15 pressure between the two sheets is decreased as compared to the
surrounding atmospheric pressure. As shown in FIGS. 3, 4 and 5,
the internal surface of the apparatus of this invention is
provided with a smoothly tapered constriction or throat 18. The
presence of this constriction causes the velocity of the blood S
20 to increase which is accompénied by a fall in static pressure.
The structure is similar to a hydrofoil, i.e., the shape of the
cross-section of a hydroplane, which has a greater curvature on a
first major surface than on a second major surface. When a
fluid, such as water, moves relative to such an object the rate

5 of flow is greater over the surface of greatest curvature. The

resulting pressure difference between the greater curved surface
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10

and lesser curved surface gives rise to suction. A plurality of
apertures 19 are in fluid communication with the external surface
13 and the longitudinal bore 17 to allow blood 5 to flow from the
aneurysmal sack 6 into the longitudinal bore 17.

FIG. 4 shows that as blood 5 flows in the direction of
the arrow 20, blood 5 that may have collected in the aneurysmal

sack 6 is drawn or sucked into the longitudinal bore 17 through

-Epertures 19. The internal wall 4 of the blood vessel 1 is drawn

towards the external surface 13 of the prosthesis 11 due to the
decreased static pressure within the longitudinal bore 17 which
results from the increase in the velocity of the moving blood S
caused by the constriction 18. Thus, the internal pressure on
the aneurysmal sack 6 is diminished.

FIG. 5 shows an alternative embodiment of the invention
wherein the external surface 13 is parallel to the internal

surface 16.
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aneurysm This blood may create pressure on the aneurysnal wall in an
anmount sufficient to rupture the v “““ end poi nt of the
aneurysm One conventi onal approac ““Ell B th this problemis to

i WHASt BBt CLAKMED in the two ¢ erds "of °t he prosthesis in an attenpt

to push the prosthesis against the wall of the vessel so as to create a
tighter sea

1. A prosthesis for imparting structural integrity to a blood

vessel having an aneurysm, comprising:

a) a longitudinal member having an external surface, a
first end, a second end, and an internal surface
defining a longitudinal bore, said internal surface
providéh with means for increasing the velocity of a
fluid passing through said longitudinal bore; and

b) a plurality of apertures in fluid communication with

said external surface and said longitudinal bore.

2. The apparatus of claim 1, wherein said means is a smoothly

tapered constriction.
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between the prosthesis and the wall of the vessel being treated. One
shortcom ng of this approach is that the introduction of the stents
requires that additional pressure be applied to the area being treated
with the possibility that the press®BSTRAGT] cause damage to the vessel
being treated. Another shortcomng of this approach is that in this
procedure bl ood rayprteskheésis foe imparting structural integrity to a
blood vessel having an aneurysm comprising a longitudinal member
having an external surface, a first end, a second end, and an
internal surface defining a longitudinal bore. The internal
surface is provided with a constriction to increase the velocity
of a fluid passing through the longitudinal bore. A plurality of
2épertures prowidg fluid communication between the external
surface and the longitudinal bore at the constriction to cause a
suction that will diminish the pressure within the aneurysmal

sack.
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aneurysmal sack. : Thereforgg it would be highly desirable to have
a prosthesis for inparting structdliral i.ntegrity to a blood vessel having
an-aneurysmthat mininmzes the rTsk that there will He blood pressure in

t he aneurysnmal sack.
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‘OBJECTS AND SUMVARY OF THE | NVENTI ON It is an object of this
invention to provide a proschesis for inparting structural integrity to a-
bl ood vessel - having-an aneurysmthat minimzes the risk that bl ood wll

| eak into the aneurysmal sack and sustain pressure on it. It
anot her object of this invention to provide a one

S
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pi ece prosthesfs for

havi ng an aneurysmthat mnimzes the risk that blood wll
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eak into the aneurysmal sack and sustain pressure on it. It

Is still another object of this invention to provide a Prosthesis for

i mparting structural integrity to a blood vessel haV|ng1 rANSULYSMopery
conprising: a) a longitudinal nenber having 5 an external {sytface, da. 2.7
first end, a second end, and an internal™— surface definiggia

| ongi t udi nal bore,Em\phs 25 JUn W97

5 FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to devices which are
implanted within a bodily conduit of a living animal or a human
to impart structural integrity. In particular, the present

10 invention is related to intravascular devices for delivery
through or impléﬁtation in a blood vessel having an aneurysm
without many of the disadvantages and dangerous features of known
devices.

Aneurysm is a phenomencn in which the wall of a blood

15 vessel, typically an artery, is abnormally dilated due to
weakening of the vessel wall. - This poses a danger because the
blood préssure within the vessel could cause the vessel to
rupcure

One conventional approach to treating aneurysms is to

20 utilize intravascular prostheses. Intravascular stents having a
constricted diameter for delivery through a blood vessel and an
expanded diameter for applying a radially outwardly extending
force for treating the aneurysm in a blood vessel are known in
the art. These stents are usually covered with a covering, e.g.,

25 Tef.on or Dacron and serve to substitute for the aneurysmal wall
of the blood vessel and relieve pressure on the aneurysmal wall
by isolating the aneurysm from the flow of blood within the
vessal. One shortcoming of these prior art devices is that poor
apposition of the prosthesis to the walls of the vessel being

30 treated may allow blood to flow between the prosthesis and the
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provided wth nmeans for increasing the velocity of a fluid passi ng
t hrough said | ongitudinal bore; and b) a plurality of apertures in

fluid communication with said external surface and said |ongffu
BRI EF DESCRI PTI ON OF THE DRAW NGS -2 - "
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aneurysm. This blood may create pressure on the aneurysmal wall

in an amount sufficiént to rupture the vessel at thelweakened
point of the aneurysm. One conventional approach for dealing
with this problem is to insert a stent-like insert in the two
ends of the prosthesis in an attempt to push the prosthesis
against the wall of the vessel so as to create a tighter seal
between the prosthesis and the wall of the vessel being treated.
One shortcoming of this approach is that the introduction of the
stents requires that additional pressure be applied to the area
being treated with the possibility that the pressure could cause
damage to the vessel being treated. Another shortcoming of this
approach is that in this procedure blood may leak into the
aneurysmal sack.

Therefore, it would be highly desirable to have a
prosthesis for imparting structural integrity to a blood vessel
having an aneurysm that minimizes the risk that there will be

biood pressure in the aneurysmal sack.

OBJECTS AND SUMMARY OF THE INVENTION

It is an object of this invention to provide a
prosthesis for imparting structural integrity to a blood vessel
nhaving an aneurysm that minimizes the risk that blood will leak
into the aneurysmal sack and sustain pressure on it.

It is another object of this invention to provide a one
ciece prosthesis for imparting structural integrity to a blood

vessel having an aneurysm that minimizes the risk that blood will
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FIG 1 shows a longitudinal side view of a bl ood vessel with an

aneurysnm 5 FIG 2 shows a |longitudinal side view of a
conventi onal prosthesis with stents applied to its *vmppﬂds appf'
to the bl ood vessel shown in FIG 31; A -3 ;

| ongi tudi nal side view of a prosthesis ™
leak into the aneurysmal sack and sustain pressur# on Ao Y

It is still another object of this inventien—to-provide

a prosthesis for imparting structural integrity to a blood vessel
having an aneurysm, comprising: a) a longitudinal member having

5 an external surface, a first end, a second end, and an intexrnal
surface defining a longitudinal bore, said internal surface
provided with means for increasing the velocity of a fluid
passing through said longitudinal bore; and b) a plurality of
apertures in fluid communication with said external surface and

10 said longitudinal bore.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a longitudinal side view of a blood vessel
with an aheurysm;

FIG. 2 shows a longitudinal side view of a conventional

[
(V4]

prosthesis with stents applied to its two ends applied to the
olococd vessel shown in FIG. 1;

FIG. 3 shows a longitudinal side view of a prosthesis

constructed in accordance with the invention applied to the blood
20 vessel of FIG. 1;

FIG. 4 shows a longitudinal side view of a prosthesis
cons:tructed in accordance with the invention applied to the blood
vessel of FIG. 1 after the aneurysmal sack has been sucked into
contact with the prosthesis; and |

25 FIG. 5 shows an alternative,embodiment of a prosthesis
constructed in accordance with the invention applied to the blood
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constructed in accordance with the invention applied to the blood vessel

of FIG 1, FIG 4 shows a |ongitudinal side view of a

prost hesi s constructed in accordance with the invention C

t he bl ood vessel of FIG 1 after #he aneurysnal sack has REgm s ed?Lp_
into contact with the prosthesis; "and !

contact with the prosthesis.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a blood vessel 1 with an aneurysm 2. FIG.

(V1]

2 shows a conventional prosthesis 3 disposed at the site of the
aneurysm 2. Sub-optimal apposition of prosthesis 3 to the
internal wall 4 of the blood vessel 1 allows blood 5 to leak or
seep into the aneurysmal sack ("AS") 6 which is the space 6

10 between the aneurysm 2 and the extermal wall 7 of the prosthesis
3.

FIG. 2 also shows a conventional procedure for

increasing the seal between the external surface 7 of the

convantional prosthesis 3 and the external wall 4 of the blood

|-
U

vessel 1. After the prosthesis 3 has been placed at the site of
the aneurysm 2, stent-like inserts 8 and 8’ are inserted at the
ands 9 and 10 of the conventional prosthesis 3. The stents 8 and
2' apply pressure to the ends 9 and 10 forcing them into closer
contact with the internal wall 4 of the blood vessel 1. One
20 shortcoming of this pfocedure is that the pressdre required could
result in damage to the blocd vessel 1. Another shortcoming is
tnaz the possibility remains chat blood 5 could still leak into

the aneurysmal sack 6 because of an inadequate seal between the

external wall 7 of the prosthesis 3 and the aneurysm 2.

N
I

FIG. 3 shows a prosthesis 11 constructed in accordance

with this invention disposed in a blood vessel 1. The prosthesis
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FIG 5 shows an alternativeenbodi nent of a prosthesis constructed in

accordance with the invention applied to the bl ood

10
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11 comprises a longitudinal member 12 having an ¢x

i3, an intermal surface 16, a first end 14, and ; second end 15.
The internal surface 16 defines a longitudinal bore 17. The
internal surface 16 is provided with a means 18 for increasing
the velocity of blood 5 flowing through said longitudinal bore
17. In a preferred embodiment this means 18 is a smoothly
tapered constriction as shown in FIGS. 3, 4 and 5. If the
velocity of a moving fluid increases for any reason, the static
pressure of the fluid drops. This reduction of static pressure
with increasing velocity is known as the Venturi effect. The
effect can be very simply demonstrated. If two sheets of paper
are held parallel to each other and the velocity of the air layer
becween them is increased, for example by blowing, the two sheets
are seen to move towards each other. This is because the static
pressure between the two shests is decresased as compared to the
surrounding atmospheric pressure. As shown in FIGS. 3, 4 and 5,
zn2 internal surface of the apparatus of this invention is
orovided with a smoothly tapered constriction or throat 18. The
presence of this constriction causes the velocity of the blood 5
to increase which is accompanied by a fall in static pressure.
The structure is similar to a hydrofoil, i.e., the shape of the
cross-section of a hydroplane, which has a greater curvature on a
irst major surface than on a second major surface. When a
fluid, such as water, moves relative to such an object the rate
cf flow is greater over the surface of greatest curvature. The

resulting pressure difference between the greater curved surface
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- 4 - vessel of FIG 1 after the aneurysmal sack has been sucked into

contact with the prosthesis. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
FIG 1 shows a blood vessel 1 with an aneurysm 2. FIG "
-6 - REPLACTHIENT ekleeT
T s
250U %97 |
and lesser curved surface gives rise to suction. A pllurality of |

apertures 19 are in fluid communication with the extesnal surface |

[ Ed

3 and the longitudinal bore 17 to allow blood 5 to flow from the
aneurysmal sack 6 into the longitudinal bore 17.

FIG. 4 shows that as blood S flows in the direction of
the arrow 20, blood 5 that may have collected in the aneurysmal
sack 6 is drawn or sucked into the longitudinal bore 17 through
apertures 19. The internal wall 4 of the blood vessel 1 is drawn
towards the external surface 13 of the prosthesis 11 due to the
decreased static pressure within the longitudinal beore 17 which
results from the increase in the velocity of the moving blood S
caused by the constriction 18. Thus, the internal pressure on
the aneurysmal sack 6 is diminished.

FIG. S shows an alternative embodiment of the invention
whersin the external surface 13 is parallel to the internal

urface 186.
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2 shows a conventional prosthesis 3 disposed at the site of the

aneurysm

& oﬁﬁbVSELJ’lﬂlllﬁlflﬂﬂmlt|||||]]Jﬂ[ 5"l o | gak or - seep into L he AnGoryeRaL Lalbt!

ne&%y&na
("AS") 6 whith is'thd sbace 6 betweer Uhe aneurysm 2 and th gxternal wa
7 of the prosthesis 3. 2~fuww'b?7
WHAT IS CLAIMED IS:
1. A prosthesis for imparting structural integrity to a blood
vessel having an aneurysm, comprising:

a) a longitudinal member having an external surface, a
first end, a second end, and an internal surface
defining a longitudinal bore, said internal surface
provided with means for increasing the velocity of a
fluid passing through said longitudinal bore; and

b) a plurality of apertures in fluid communication with
said external surface and said longitudinal bore.

2. The apparatus of claim 1, wherein said means is a smoothly

tapered constriction.
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FIG 2 also shows a conventional procedure for increasi
‘the external surface 7 of the conventional prosthesis 3
wall 4 of the blood vessel 1. After the prosthesis 3 h
the site of the aneurysm 2, stent-like8ifserts 8 and 8
the ends 9 and 10 of the conventional prosthesis 3. The
ENDOVASCULAR DEVICE FOR PROTECTION OF AN
ABSTRACT
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A prosthesis for imparting structural integrity to a
blood vessel having an aneurysm comprising a longitudinal member
having an external surface, a first end, a second end, and an
internal surface defining a longitudinal bore. The internal
surface is provided with a constriction to increase the velocity
of a fluid passing through the longitudinal bore. A plurality of
apertures prowide fluid communication between the external
surface and the longitudinal bore at the constriction to cause a
suction that will diminish the pressure within the aneurysmal

sack.

Fig 1
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.8 apply pressure to the ends 9 and 10 forcing theminto can cont act
c

with the internal wall 4 of the bl ood vessel 1. One short £ Of this.{EF
procedure is that the pressure required could result ind ~+0-the. e }
bl ood vessel 1. Another shortcoming is that the possibility [regains, that !
blood 5 could still leak into the aneuytysmal sack 6 becau e'o ah-< W97 i i
I nadequat e seal between the t [ ]
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.external wall 7 of the prosthesis 3 and the aneurysm 2. FIG 3
shows a prosthesis 11 constructed in accordance wth this invention

di sposed in a blood vessel 1. The prosthesis BEPLACELICHT SHEET

warnt s
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11 conprises a |ongitudinal nmenber 12 having an external surface 13,
an internal surface 16, a first end 14, and a second end 15. The

i nternal surface 16 defines a |ongitudinal bore 17. The
surface 16 is provided with a nmeans 18 for increasing
-3 -
% G
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5 Cthe velocity of blood 5 flow ng through said | ongitudi nal bore

7. In a preferred enbodi nent this neans 18 is a snoothly t aper ed
constriction as shown in FIGS. 3, 4 and 5. If the vel pertyof—a——
nmoving fluid increases for any reason, the static preséﬁfﬁAQhMQNkrﬁmE'

fluid drops. This reduction of static prekssure 10 with ijncfeéasing
velocity is known as the Venturi effect. The sgg}gug‘@97

wn

w
(¥}
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ENDOVASCULAR DEVICE FOR PROTECTION OF AN

FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to devices which are
implanted within a bodily conduit of a living animal or a human
to impart structural integrity. In particular, the present
invention is related to intravascular devices for delivery
through or implaﬁtation in a bloocd vessel having an aneurysm
without many of the disadvantages and dangerous features of known
devices.

Aneurysm is a phenomenon in which the wall of a blood
vessel, typically an artery, is abnormally dilﬁted due to
weakening of the vessel wall. - This poses a danger because the
blood pressure within the vessel could cause the vessel to
rupture.

One conventional approach to treating aneurysms is to
utilize intravascular prostheses. Intravascular stents having a
constricted diameter for delivery through a blood vessel and an
expanded diameter for applying a radially outwardly extending
force for treating the aneurysm in a blood vessel are known in
the art. These stents are usually covered with a covering, e.g.,
Teflon or Dacron and serve to substitute for the aneurysmal wall
of cthe blood vessel and relieve pressure on the aneurysmal wall
by isolating the aneurysm from the élow of blood within the
vessal. One shortcoming of these prior art devices is that poor

apposiction of the prosthesis to the walls of the vessel being

treacted may allow blood to flow between the prosthesis and the



~effect can be very sinply denonstrated. If two sheets of paper are
held parallel to each other and the velocity of the air |ayer bet ween
themis increased, for exanple by blowi ng, the two sheets are seen to
nove towards each other. This is because the static 25 -8SStH-e~bet-weerr
the two sheets is decreased as conpared to the surroF%ﬂWhQGEMENT SHEET
at nospheric pressure. As shown in FIGS: 3,-4 and 5,
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aneurysm. This blood may create pressure on the a¢eﬁfysmaimwairm*—

in an amount sufficient to rupture the vessel at tée weikerned
poinc of the aneurysm. One conventional approach for dealing
wich this problem is to insert a stent-like insert in the two

; ends of the prosthesis in an attempt to push the prosthesis
against the wall of the vessel so as to create a tighter seal
petween the prosthesis and the wall of the vessel being treated.
One shortcoming of this approach is that the introduction of the
stancs requires that additional pressure be applied to the area

) being treated with the possibility that the pressure could cause
damage to the vessel being treated. Another shortcoming of this
approach is that in this procedure blood may leak into the
aneurysmal sack.

Therefore, it would be highly desirable to have a

3 orosthesis for imparcting structural integrity to a blood vessel

naving an aneurysm that minimizes the risk that there will be

blood pressure in the aneurysmal sack.

Q3JECTS AND SUMMARY OF THE INVENTION

) It is an object of this invention to provide a
prosthesis for imparting struccural integrity to a blood vessel
Raving an aneurysm that minimizes the risk that bloocd will leak
into the aneurysmal sack and sustain pressure on it.

It is another object of this invention to provide a one

e
‘0

isce prosthesis for imparting structural integrity to a blood

vessel having an aneurysm that minimizes the risk that blood will




the internal surface of the apparatus of this invention is provi ded

with a snoothly tapered constriction or throat 18. The presence of
this constriction causes the velocity of the blood 5 to ] easefﬂthh l&j
acconpanied by a fall in static pressure. The structg Falid nw]ar'gm,
a hydrofoil, i.e., the shape of the . 3 cross-seccion of hydropTanEMw

whi ch has a greater curvature on a ) 05 &tz w97
. . Wil iy
leak into the aneurysmal sack and sustain pressur n ic.
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a prosthesis for imparting structural integrity to a blood vessel
haviag an aneurysm, comprising: a) a longitudinal member having

an excernal surface, a first end, a second end, and an internal

(V]}

surface defining a longitudinal bore, said internal surface
provided with means for increasing the velocity of a fluid
passing through said longitudinal bore; and b) a plurality of
apercures in fluid communication with said external surface and

) said longitudinal bore.

BRIZF DESCRIPTION OF THE DRAWINGS
&

FIG. 1 shows a longitudinal side view of a blood vessel
with an aneurysm;

3 FIG. 2 shows a longitudinal side view of a conventional
prosthesis with stents applied to its two ends applied to the
olooé vessel shown in FIG. 1;

FIG. 3 shows a longitudinal side view of a prosthesis
constructed in accordance with the invention applied to the blood

) vessal of FIG. 1;

FIG. 4 shows a longitudinal side view of a prosthesis

- consiructed in accordance with the invention applied to the blood
vessael of FIG. 1 after the aneurysmal sack has been sucked into
contact with the prosthesis; and ' :

3 FIG. 5 shows an altefnaﬁive.embodiment of a prosthesis

constructed in accordance with the invention applied to the blood



first major surface than on a second nmajor surface. Wen a fluid, such
.as water, noves relative to such an object the rate of flowis
greater over the surface of greatest curvature. The resul ting
pressure difference between the greatea curved surface

R
vessel of FIG. 1 after the aneurysmal sack has beTn SWQEFEQEnE@? E
4

concact with the prosthesis. S

DETATLED DESCRIPTION QF THE INVENTION

3 i FIG. 1 shows a blood vessel 1 with an aneurysm 2. FIG.
2 shows a conventional prosthesis 3 disposed at the site of the
aneurysm 2. Sub-optimal apposition of prosthesis 3 to the
incernal wall 4 of the blood vessel 1 allows blood S to leak or
seep into the aneurysmal sack ("AS") 6 which is the space 6

} between the aneurysm 2 and the external wall 7 of the prosthesis
3.

FIG. 2 also shows a conventional procedure for
increasing the seal between the external surface 7 of the
conventional prosthesis 3 and the external wall 4 of the blood

3 Qessel 1. After the prosthesis 3 has been placed at the site of
the aneurysm 2, Qtent-like insercs 8 and 8’ are inserted at the

ends $ and 10 of the convencional prosthesis 3. The stents 8 and

(1)

apply pressure to the ends 9 and 10 forcing them into closer

concact with the in:ernal_wall 4 of the blood vessel 1. One

R

shorccoming of this pfocedure is that the pressure required could
result in damage to the blood vessel 1. Another shortcoming is
tha: che possibility remains that blood S could still leak into
the aneurysmal sack 6 because of an inadequate seal between the
external wall 7 of the prosthesis 3 and the aneurysm 2.

FIG. 3 shows a prosthesis 11 constructed in accordance

with this invention disposed in a blood vessel 1. The prosthesis



and’'l esser curved surface gives rise to suction. A plurality of apertures

19 are

in fluid communication with the external surface 13 and the

| ongi tudi nal bore 17 to allow blood 5 to flow fromthe

(V1]

[¥1]

P r“LrI ‘
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11 comprises a longitudinal member 12 having an thg*h§¥ surgack

H
i,

13, an internal surface 16, a first end 14, and;a ‘second end 15.

The internal surface 16 defines a longitudinal BSEe 17. The
internal surface 16 is provided with a means 18 for increasing
the velocity of blood S flowing through said longitudinal bore
17. In a preferred embodiment this means 18 is a smoothly
tapered constriction as shown in FIGS. 3, 4 and 5. If the
velocity of a moving fluid increases for any reason, the static
pressure of the fluid drops. This reduction of static pressure
with increasing velocity is known as the Venturi effect. The
effect can be very simply demonstrated. If two sheets of paper
are held parallel to each other and the velocity of the air layer
between them is increased, for example by blowing, the two sheets
are seen Lo move towards each other. This is because the static
pressure be;yeeﬁ_the two sheets is decresased as compared to the
surrounding atmospheric pressure. As shown in FIGS. 3, 4 and 5,
the internal surface of the apparatus of this invention is
provided with a smoothly tapered constriction or throat 18. The
presence of this constriction causes the velocity of the blood S

to increase which is accompanied by a fall in static pressure.

.The scructure is similar to a hydrofoil, i.e., the shape of the-

cross-section of a hydroplane, which has a greater curvature on a

"

irst major surface than on a second méjor surface. When a
fluid, such as water, moves relative to such an object the rate
of flow is greater over the surface of greatest curvature. The

resulting pressure difference between the greater curved surface



aneurysmal sack 6 into the |ongitudinal bore 17. FIG 4 shows
that as blood 5 flows in the direction of the arrow 20, blood 5 that may
have coll ected in the aneurysmal sack 6 is drawn or sucked into the

| ongi tudi nal bore 17 through apertures 19. The internal Of ey
bl ood vessel 1 is drawn towards the external surface 13{oﬂPFh%poH§t&é§ﬂs
11 due to the

w7 |

and lesser curved surface gives rise to suction. . A‘plurality—of

apertures 19 are in f£luid communication with the ékternal surface
13 and the longitudinal bore 17 to allow blood S5 to flow from the
aneurysmal sack 6 into the longitudinal bore 17.

FIG. 4 shows that as blood 5 flows in the direction of
the arrow 20, blood S that may have collected in the aneurysmal
sack 6 is drawn or sucked into the longitudinal bore 17 through
apercures 19. The internal wall 4 of the blood vessel 1 is drawn
towards the external surface 13 of the prosthesis 11 due to the
decreased static pressure within the longitudinal bore 17 which
resulcs from the increase in the velocity of the moving blood S
causad by the constriction 18. Thus, the internal pressure on
the aneurysmal sack 6 is diminished.

FIG. S shows an alternative embodiment of the invention
wherain the external surface 13 is parallel to the internal

suriace 18.



decreased static pressure within the longitudinal bore 17 which results
fromthe i nﬂlﬁmﬂm“u ocity of the noving blood 5 caused by the
constrictio ﬂlnternal pressure on the aneurysmal_sack 6 is

di m ni shed. " FI5G *5 shows an al ternative enbodi mgniRepfAGERENT SHEET
invention wherein the external surface,13 is parallel to the—+ﬂ%eFﬁah"-1
05 AUS 197 i
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WHAT IS CLAIMED IS:

-

1. A prosthesis for imparting structural integrity to a blood

vessel having an aneurysm, comprising:

a) a longitudinal member having an external surface, a
first end, a second end, and an internal surface
defining a longitudinal bore, said internal surface
provided with means for increasing the velocity of a
" £luid passing through said longitudinal bore; and

b} a plurality of apertures in fluid communication with

said external surface and said longitudinal bore.

2. The apparatus of claim 1, wherein said means is a smoothly

tapered constriction.

eet Has Been Replaced

TR
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surface 16.
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ENDOVASCULAR DEVICE FOR PROTECTION OF ANEURY
STRACT

A prosthesis for imparting structural intégrity €5 )
blood vessel having an aneurysm comprising a longitudinal member
having an external surface, a first end, a second end, and an
incernal surface defining a longitudinal bore. The internal
surface is provided with a constriction to increase the velocity
of a fluid passing through the longitudinal bore. A pluralicy of
apertures provide fluid communication between the external
surface and the longitudinal bore at the constriction to cause a
suction that will diminish the pressure within the aneurysmal

sack.

Fig 1



VWHAT IS CLAI MED | S: 1. A prosthesis for inparting structural integrity

to a blood vessel having an aneurysm defining an aneurysnpt—saek -

conpri si ng: (a) a |longitudi nal nmenber having an extef
first end, a second end, and an internal surface defining
bore to permt passage of a noving f 17uild havi ng a vel ocity
surface provided with means for increaging the velocity of

//——/
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passi ng t hrough said | ongitudinal bore; and (b) a plurality of
apertures in fluid comunication with said external surface and said
| ongi tudi nal bore, said apertures sized and di sposed to permt blood t

0 be
he

wiatuial

drawn from said aneurysmal sack into said |ongitudinal borers; 2
apparatus of claim1, wherein said meads s a smoothly tapered ="
constriction. 3. The stent of claim2, wherein said jexternal surface
defines a substantially uniform 05 ALG W97
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Fig 4




external diameter of said |ongitudinal nmenber.
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Fig 5
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WHAT IS CLAIMED IS:

1. A prosthesis for imparting structural integrity to a blood vessel having an aneurysm

defining an aneurysmal sack comprising:

(a) a longitudinal member having an external surface, a first end, a second end, and an
internal surface defining a longitudinal bore to permit passage of a moving fluid having a
velocity, said internal surface provided with means for increasing the velocity of a fluid

passing through said longitudinal bore; and
(b)  a plurality of apertures m fluid communication with said external surface and said
longitudinal bore, said apertures sized and disposed to permit blood to be drawn from said
aneurysmal sack into said longitudinal bore.

2. The apparatus of claim 1, wherein said means is a smoothly tapered constriction.

3. The stent of claim 2, wherein said external surface defines a substantially uniform
external diameter of said longitudinal member.



