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(57) ABSTRACT 

A stent for reducing a diameter of a duct in a body of a living 
creature. The stent includes a sleevelike part having walls 
provided with perforations, enlarged ends as well as an 
intermediate area reduced in diameter by a constriction. 
Thrombogenic threads are provided on an exterior of the 
sleevelike part between the enlarged ends. 

4 Claims, 2 Drawing Sheets 
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REDUCING STENT, DEVICE WITH 
REDUCING STENT AND USE OFA 

REDUCING STENT 

This application is a continuation of Ser. No. 08/182,697, 
filed Jan. 13, 1994, now abandoned. 

FIELD OF THE INVENTION 

The invention relates to a reducing stent for reducing the 
flow passage of a duct in a living body, such as especially a 
transjugular intrahepatic portosystemic shunt, a device for 
attaching a transjugular intrahepatic portosystemic shunt as 
well as the use of a reducing stent and the above-mentioned 
device. 

BACKGROUND OF THE INVENTION 

With liver damage, especially cirrhosis of the liver, intra 
venous blood flow from the portal vein through the liver to 
the hepatic vein is reduced. An increase in blood pressure 
results on the portal vein side, which can result in esoph 
ageal varices, i.e., varicose veins in the area of the esopha 
gus. If the latter break, the danger exists of the patient 
bleeding to death. It is known to perform a portocaval, 
mesocaval or splenorenal anastomosis to reduce blood pres 
sure, i.e. to perform a connection by anastomosis of the 
portal venous trunk and the inferior vena cava of the 
intestinal vein (superior vena senterica) or between splenic 
vein and renal vein. As a result, a reduction of pressure in the 
described portal hypertension takes place. 

If only one such connection (shunt) is inserted, the latter 
can again close. A certain size of the shunt lumen is 
operatively not clearly able to be predetermined. Therefore, 
the shunt now is reliably kept open by inserting a stent in the 
form of a cylindrical lattice-stent preferably flexible around 
its axis. In an emergency, a shunt with a large diameter is 
inserted for quick reduction of the high pressure of the portal 
vein to achieve a quick and sufficient pressure reduction and 
thus stoppage of the bleeding of the varices. But the blood 
flowing through this shunt flows without purification 
through the liver into the brain, so that, by substances not 
filtered out from the blood, such as ammonia, possibly also 
amines and phenol elements, cerebral contamination and 
thus hepatic encephalopathy and thus the reduction or con 
siderable impairment of the cerebral function of the patient 
can result. Also, the size of a suitable stent diameter is in 
principle not to be foreseen, since the correctly delimited 
size, between a relatively large diameter to avoid high 
pressure of the portal vein, on the one hand, and, on the other 
hand, a reduced diameter, to be able to incorporate as little 
unpurified blood as possible through the liver and to subject 
as large a portion as possible of the blood to liver purifica 
tion, depends on different factors, such as, for example, the 
viscosity of the blood, and therefore is difficult to determine. 

SUMMARY OF THE INVENTION 

The present invention proposes the subsequent reduction 
of the available flow area of the shunt by inserting a reducing 
part and as such a reducing stent to reduce the diameter of 
such a duct through which liquid flows in the body, such as 
such a transjugular intrahepatic portosystemic shunt (TIPS), 
which comprises a sleevelike part with perforated walls, 
which comprises enlarged ends and an intermediate area 
reduced by a constriction in its diameter and is provided with 
thrombogenic threads on the outside of the sleevelike part 
between the enlarged ends. 
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The invention further provides for a device for attaching 

a transjugular intrahepatic portosystemic shunt, which, to 
keep open the shunt, comprises a basically cylindrical stent 
of relatively large diameter and a reducing stent to reduce 
the diameter thus created in the above-described embodi 
ment. Further, the invention provides for a reducing stent of 
the described type to reduce the diameter of a duct through 
which liquid flows in the human body, such as just such a 
transjugular intrahepatic portosystemic shunt, as well as the 
use of a basically cylindrical stent of relatively large diam 
eter and a reducing stent of the described type to provide a 
reduced passage adjusted in its diameter. 

According to a preferred embodiment, it is provided that 
the reducing stent automatically expands. In another 
embodiment, it can be provided that it consists of nitinol and 
is pretreated so that in a low temperature position, it com 
prises a relatively stretched configuration of small diameter, 
so that it can be inserted by a catheter and placed in a body 
temperature position (high temperature position) in the 
enlarged described form. The configuration in operating 
position at increased temperature can vary. Thus, the stent 
can be designed in a double-cone shape or as a one-sheet 
hyperbolic conoid. 
The discussed walls can be designed in a different type of 

shape. Thus, it is provided in the preferred embodiment that 
the walls are honeycomblike or latticelike. As an alternative, 
the sleevelike part can also be woven, knit or knitted. The 
thrombogenic threads are preferably oriented basically par 
allel to the axis. Depending on the strength of the desired 
thrombogeneity of the thread material, different materials 
are suitable, such as monofilament plastics, Dacron, cotton, 
silk, linen. 
The maximum diameter of the reducing stent on its 

enlarged ends lies preferably in the operating position 
slightly above the diameter of the cylindrical stent necessi 
tating the shunt, so that the reducing stent can interlock on 
both sides overall with the shunt-stent and thus is reliably 
fixed. In a preferred embodiment, it is further provided that 
the length of the reducing stentis considerably less than that 
of the shunt-stent, so that optionally, if, for example, the flow 
of a previously inserted reducing stent is still too great, 
another reducing stent with smaller minimum diameter can 
be inserted axially behind the latter. 
The thrombogenic threads in the reducing stent initiate a 

blood clotting in the outside area of the reducing stent, by 
which the diameter of the duct is effectively reduced. 

With the indicated thread material, the thrombogeneity of 
the stent can be adjusted by suitable selection of the thread 
length. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages and features of the invention follow 
from the claims and from the description below, in which an 
embodiment of the invention is explained in more detail 
with reference to the drawings. There is shown in: 

FIG. 1a in schematic view, on an enlarged scale, of a 
reducing stent according to the invention in body tempera 
ture or operating position as a longitudinal section, in which 
a matched shunt-stent is indicated as a dotted line; 

FIG. 1b in schematic view, on an enlarged scale, of the 
reducing stentin its low-temperature or insertion position, in 
which it can be guided to the attaching site by a catheter; and 

FIG. 2 is a diagrammatic representation of a device made 
of a shunt-stent according to the invention, placed in a liver, 
and a reducing stent inserted in the shunt-stent, and the 
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contour of the reducing stent is indicated only in a dotted 
line. 

DETAILED DESCRIPTION 

Reducing stent 1 according to the invention consists of a 
sleevelike part 2 with honeycombike perforations 3 in the 
form of a lattice. It can be produced by providing a sheet part 
with short slots placed behind one another and beside one 
another, each of which are at a finite distance from one 
another, and the slots of slot series placed beside one another 
are offset in their direction, usually by half the length of a 
slot. Reducing stent 1 is pretreated so that it has a double 
cone contour in its body temperature position or operating 
position, i.e., its two front sides, e.g., its two free ends at 
opposite ends of the sleevelike part 2 as seen in the longi 
tudinal section of the sleevelike part 2 depicted in FIG. 1a, 
are enlarged and have a relatively large radius, while the 
center area is provided with a constriction causing a smaller 
diameter. Tips 6 are made on these two free ends, by which 
reducing stent 1 can interlock in a previously attached 
shunt-stent 7, as this is represented in FIG. 1a, so that as a 
result, a complete fixing of reducing stent 1 is achieved. 
On its outside, in the area between the enlarged ends, the 

reducing Stent is provided with threads 8 made of throm 
bogenic material, which can be fixed, for example, as this is 
represented, by tying to intersecting points of lattice 2, 3. 
After inserting the reducing stent, blood clots form on the 
threads in the outside area of the stent, reducing the effective 
flow area to approximately the minimum cross section of the 
Stent in its center area. As a result, an effective reduction of 
the flow lumen is achieved. 

In FIG. 1b, reducing stent 1 is represented in its insertion 
or low-temperature position. In this position, it can be 
inserted by a catheter up to the attaching area. 

FIG. 2 diagrammatically illustrates aliver 11 with a portal 
vein 12 and a hepatic vein 13. Both veins usually branch into 
the hepatic tissue. It is discernible that blood vessels 23, 
leading from the portal vein to stomach 21 and to the 
esophagus branch off, which can form varices 24. Also, heart 
25 and a feed catheter 26 pushed from the neck of the patient 
past heart 25 to a hepatic vein are discernible. 

Further, a shunt 14 between portal vein 12 and hepatic 
vein 13 is represented, which was produced by piercing the 
hepatic tissue. In shunt 14, there is a shunt-stent 7 to keep the 
shunt open, into which further a reducing stent 1 was 
inserted in the above-described embodiment to reduce the 
available flow lumen. Shunt stent 7 can be produced basi 
cally from the same material as reducing stent 1 and thus 
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also has a lattice or honeycomb shape and the lattice or the 
honeycomb is produced in the same way as described above. 
Shunt stent 7 has basically a cylindrical shape. By alternate 
separation of the intersecting points of the lattice or the 
honeycomb, a flexibility of the axis of shunt stent 7 is 
achieved, so that it also can be used in a curved shunt. 
The reducing stent of the invention is used as follows. 

First, a shunt 14 is provided between portal vein 12 and 
hepatic vein 13 by puncture by using a puncture needle. Into 
the latter, shunt stent 7 is then inserted by a catheter, by 
holding the shunt by a clamp or the like at the attaching site 
after insertion of the catheter containing the shunt and 
withdrawing the catheter, by which shunt-stent 7 is enlarged 
in its attaching position represented in FIG. 2, which, if it 
consists of a heat-treated nickel-titanium alloy (nitinol), is 
its high-temperature position. After the acute danger of a 
corresponding patient bleeding to death has been avoided, 
the reducing stent can then be inserted into the previously 
inserted shunt-stent in the same way by a catheter and a 
clamp to reduce the effective flow cross section in the case 
of hepatic encephalopathy. 
We claim: 
1. A reducing stent for reducing a diameter of a trans 

jugular intrahepatic portosystemic shunt, the reducing stent 
comprising a sleevelike part extending along a longitudinal 
axis of said reducing stent and having a wall provided with 
perforations, first and second free ends at opposite ends of 
the sleevelike part along said longitudinal axis, an interme 
diate portion connecting said first and second free ends, and 
thrombogenic threads extending substantially parallel to 
said longitudinal axis of the reducing stent on the exterior of 
the sleevelike part along said intermediate portion, wherein 
at body temperature, the operating position of said reducing 
stent said first and second free ends of said sleevelike part 
each have a larger diameter than all areas of said interme 
diate portion, whereby said intermediate portion forms a 
constriction in said sleevelike part between said first and 
Second free ends. 

2. A reducing stent according to claim 1, wherein the 
sleevelike part automatically expands to said operating 
position at increased temperature corresponding to body 
temperature. 

3. A reducing stent according to claim 2, wherein the 
sleevelike part consists of a nickel-titanium alloy. 

4. A reducing stent according to claim 1, wherein the 
perforations in said wall of the sleevelike part form a lattice 
configuration. 


