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SLEEVE CATHETER

The invention relates to a sleeve cathester for
the wetting and infiltration of a wvessel wall with a
fluid particularly, medicine, preferably during routine
treatment with a balloan catheter.

For the treatment of constricted passages in
arteries, ballaon difatiun is recognized as an only lit-
tle invasive but very effective and elegant method,
Experience however shows that this treatment method has a
high recurrence rate in the arder of about 30% of the
treated patients, that is, within a period af several
months, for example, betueen 3 and & months, Ppassage can~
striction will reoccur. It has been shown that this is
at least partly caused by cell growth which is caused by
the balloon dilation, that is, by expansion and rupture
of the tissue. It is therefore desirable to provide for
the vessel area which is subjected to such balloon dila-
tion additianal treatment which counteracts such tissue
grauth.

Various methods for growth—inhibiting treatment
are known, particularly, the application of energy, far .
example, by means of .2 laser or the localized treatment
with special medicine. As carrier for the localized
treatment:with'medicine it is.khown to use wire wall sup—
portis (sa-called stents) whose use however is complicated
and which cannot be removed.
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It has alse been proposed to wuse ballaan
catheters with perforated balloons so that, during the
dilation procedure, medication can be administered for
penetratian into the tissue. Houwever, this proposal was

3 found to be unsuitable since already at the beginning of,
and during, balloon expansion, uncontrgllable amounts of
medicine are lost so that it becomes impossible to apply
a defined amount of medicine to the tissue wall areas to.
be treated for wetting of the tissue and infiltration

10 into the tissue wall., During inflation of the ballean,
that is, before the balloon wall abuts the vessel wall, a
substantial amount of the medicine is released and this
prematurely released amount of medicine does not reazch
the wvessel layers to be treated and, cansequently, an

15 undesirably high dosage is required if the particular
vessel area to be treated is to be exdposed tog a suffi-
cient amount of medicine. Another disadvantage is seen
in the fact that only an insufficient amount af pressure
can be generated with & perforated ballaon which may not

20 be enough to expand the restricted vessel area.

It is desirable to overcome the disadvantages
as described in connection with a perforated balloon,
wherein houever the effectivensss and the elegance of
balloon dilatian should be maintained and medication

25 treatment of the tissue and the vessel wall should be
facilitated during the same procedure without essential
additicnal time input. It is therefore the object af the
invention to improve the established balloon catheter
procedure such that, on ene hand, the high recurrence

30 rate can be reduced by the simultaneous administration of
medicine, and, on the other hand, the medicine is admin-
istered in the desired dosage and is applied essentially .
only to the tissue areas to be treated. o

335 In a sleeve catheter for supplying medicine to
the walls of 3 vessel or tubular organ in which a number
of outer lumina extead longitudinally around a central
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tumen, the outer lumina have radial dischaﬁge openings in
the area of the head partion aof the catheter, which is
slidable anto a balioaon catheter in order to be disposed
at leacst partially on the ballaon of the balloon catheter
so as to ba expandable thereby into abuiment with the
inner wall of a vessel to be dilated whereby medicine can
be supplxed through the d;scharge openings in the outer
Jumina under pressure directly to the tissue of the ves-
sel adjacent the outer 1lumina, thereby applying the’
medicine solely to the area engaged by ths guter surface
of the head portian.
The arrangement according ta the invention has

the advantage that the sleeve catheter is slidable onto 2
partion of the deflated balloon of a2 balloen catheter, so
that the low balloon profile as required for the inser-
tion of the catheter into constricted  vessel area is
essentially maintained. Inflation of the balloon forces
the head portion of the sleeve catheter into engagement
with the tissue to be treated so that, during the dila—
tion procedure the medicine can be applied, under pres—
sure, through the outer luminz directly ic the tissue to
be treated whereby it enters solely this tissue. In this
manner al) toxic compounds or gene-technologically desig-
nated medicine adapted tg inhibit undesirable cell growth
in the treated area can be injected directly and only

~into the tissue area to be treated.

In a further embodiment according to the inven-—
tion the perforations are preformed such that they are
opened by appiicatian of the ballsan pressure. They may
alsp be prefarmed in such a manner that they are opened
by the application of additional pressure to the auter

lumina,
In arder to facilitate the expansion of the

head portxon of the sleeve ccthetor, in ancther embodi-
ment, the head portion is provided at its outside bétusen
the discharge openings with: longitudinally extending
radial notches. Expansion can bs further facilitated by
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providing longitudinally extending radial notches alse in
the inner wall, between the outer lumina, which is dis~
pased adjacent the inner lumen of the catheter.

In arder to administer the medicine as locally

as possible, that is, only in the close proximity of the

constricted vessel area, or stenosis, it is -advantageous
if. the discharge openings are preformed in such a manner
that they are opened gradually with increasing pressure, -
beginning at the dista) end, toward the proximal end of
the head portion. Depending on the location where the
sleeve catheter is to be used in connection with a bal=-
laon catheter, in vessels or in organs, it may be advan—
tageous to administer different amounts of medicine for
wetting the tissue or infiliration inte the tissue, It
is therefore within the scope of the present invention to
provide distributed over ithe circumference of the head
partion, six to twenty outer lumina.

The advantages and features of the invention
are apparent from the following description of an embodi-
ment described below with reference to the drawings and
defined in the claims. _ o '

. Figure 1 shows the head portion of a2 'sleeve
catheter disposed on a balloon catheter;

Fig. 2 is a cross—sectional wview of the front
end of the balloan catheter with the head portion of the
sleeve catheter disposed therean; ’

Fige 38 1s a c¢rass-sectional view of the
inflated balloon with an expanded head portion of the
sleeve catheter,

Fig. 4 185 a crass—sectional wview along lines
IV-IV of Fig. 1: and

Fig. S5 shows the connecting structure for the

operation af 4ike ballogn catheter and the sleeve

catheter.,
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Figs. 1, 2 and 3 show the details of a sleeve
catheter 10 dispased on a ballaoon catheter 11, The
sleeve catheter is slipped onto the balloon catheter such
that the head portion 16 extends at least partially over
the balloen 12 which is mounted on a flexible guide rod
14 as shoun in Fig. 2. In these relative pus1t10ns the
twa catheters are inserted into a vessel or an argan.
The auter Tumina 18 terminate in the head portion af the
sleeve catheter and they extend over the full length aof
the sleeve catheter up to the cannecting structure which
is shown in Fig., 3 and explained below, As shoun the
cuter tumina 18 are arranged in a circle around a central
Tumen 20 wherein &6 to 20 outer lumina may be provided
depending on the size and the applicai1on area of the
sieeve catheter.

It is glso possible to provide only one or tueo
lumina which extend along the sleeve catheter and which
are divided in the head portion inta several outer
lumina. The cross—sectian and the arrangement af the
lumina are adapted to a particular application,

In the cross-sectional view of Fig, 4 which is
taken across a head portion 16 disposed on = balloan
catheter 11, there are eight outer lumina 18 which are
provided with discharge openings 24 leading to the out-—
side of the head portion. These discharge openings 24
are s0 designed that they open only toward the end of
balloon pressure application and then discharge a
medicine contained in the outer tumina 18. It is alsa
possible to preform the discharge apenings in such a way
that they open only by application of additional pressure
applied via the caonnecting structure.

In order to facilitate expansion ogf the head
partion 16 it is pruvxded, at least on the outside, with

- radial grooves 22 uh1ch extend longitudlnally betueen the

discharge cpenings 24 and to a limited depth spaced from
the inner wall of the head portion so as to provide for a
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hinge gtructure allouwing the radial graoves 22 to open up
and expand the head portion with only small pressure
requirements. In order to further reduce the pressure
required far the expansion of the head portion further
radial grooves 23 may be provided at the inside of the
head portion adjacent the central Tumen 20, the grooves

- 23 "extending Iungitudina1ly between the outer lumina 18.

If two radial grooves 23 are provided at opposite sides
of a radial groove 22, three-hinge structures are formed
vhich further facilitate expansion-of the head portion.

' With this arrangement the head portion can be
pressed in sufficiently tight contact with the wvessel
walls by the pressure of, far example, 5 to 8 bar
required for full expansion of the balicon so that the
medicine, when applied through the guter luminz 18 and
the discharge openings 24, will not flow away but will be
applied to the inner wall surface in a highly localized
fashion such that it will penetrate the wall and then
infiltrate the inner layers in sufficiently high concen-
trations.,

For good distributian of the medicine during
dilation when the head portion is firmly pressed against

the expanded tissue by the .pressure built up in the inner. o

balloon, that is, in order to inject the medicine essen-
tiglly in the center area of +the canstriction being
treated, the discharge openings 24 are preferably pre-
formed in such a manner that they- open with increasing
pressure beginning at the distal end of the head partion
taward the proximal end. With this arrangement it is
insured that the injected medicine is not carried away
but is applied in sufficiently high concentration to the
tissue layers as- desired and subsequently infiltrates
inte the deeper wall layers. The amount of medicine
released into {he-vesse];after-dg?latinn of the catheter
which normally takes place after abaout 60 seconds is then
relatively small and it is diluted in a material way so
that as far as the dose is concerped it is irrelevant for
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the total body system even if a large dose was applied
localized to the treated vessel area. For application,
primarily already well known cell-toxic compounds are
used Wwhose effects can be well determined but also genet-
ically designed medicine may be used. '
Utilization of pressure generators (indeflator)

‘as normally used in connection with balloon dilation per-

mits injection and infiltration of medicine into the tis-
sue under any desired pressure and in any desired prede-~
termined amount.

Fig, 5 shows a connecting structure faor an
indeflator and for an operating mechanism for injecting a
medicine. The connecting structure comprises a ¥ connec-
tar with 2 terminal 32 for scavenging and ‘2 terminal 34
for the indeflatar. The balloon catheter 11 is connected
to this Y.connector., The sleeve catheter 10 which sur-
rounds the balloon catheter 11 is provided at its rear
end with a connecting structure 36 which has a terminal
37 through which the medicins is supplied by means of a
pressurizer Wwhich is not shoun in the drawing. UWithin
the connecting structure 34 the terminal 37 is connected
to the outer lumina 18 of the sleeve catheter.

wyth_this connecting structure arrangement the
balloon dilation can be performed independently of the
applicatien of the medicine so that the medicine can be
administered independently and in predetermined amounts.

For the treatment. of .coronary wvessels the
invention praovides for a substantial advantage in that
the elegance of the balloon dilation method is maintained
and the procedure is not extended because the medicine is
injected during the norma)l dilation procedure during
which, furthermore, an exactly defined amount of medicine
is administered within a well determined vessel ares.

' However the arrangement according to the inven-—

tian is sultable nat ‘only far treatment of CUPDnaPY veg=-

sels but alsa for kidney vessels and vessels in extremi-
ties and, depending on the conditions, also for vessels
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in the head of a patient. It may also be used far the
wetting and infiltration of grouth—inhibiting compounds
in vessel portions of organs or tubular systems such as
the urethra or the bile duct or ather vessel-like organs.
The arrangement according ta the invention is also par-

‘ticularly well suited for the treatment of cancerous

areas wWith growth=inhibiting compounds (in this _case
cytostatics), The arrangement further permits tréa{ment_
af tubular structures riddled with carcinoma without
endangering or blacking passage therethrough that is also
malicious sicknesses in the area of the trachea or the
intestines can be treated in accardance with the inven-—
tion without disturbing passage through the affected
areas. Also for the treatment of prostate hypertrophy
medicine can be administered in the described manner.
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What is claimed is:

1. ‘A sleeve catheter for the wetting and infiltration of a vessel wall
or other tubular organ by a fluid, particularly a liquid medicine,
characterized in that

said sleeve catheter (10) comprises a head portion (16) with a central
lumen (20) and a number of outer lumina (18) extending in cross section in a
circle around said central lumen, each having discharge openings (24) formed
in the head portion (16) thereof,

said sleeve catheter (10) is adapted to be slidable with its central
lumen (20) onto a balloon catheter (11), so as to be disposed at least partially on
the balloon of said balloon catheter, "

- said portion (16) of said sleeve catheter is expandable for engaging

the inner wall ofa ‘vessel to be expanded upon inflation of said balloon (12), and

said fluid is supphed to said outer lumina (18) under pressure SO as

to be applied to said vessel wall via said discharge openings (24) when said

head portion: is in engagement with the inner wall of the vessel wall to be
treated.

2. A sleeve catheter according to claim 1,
characterized in that

said discharge openings (24) are perforated such that they open by |

the apphcatlon of the balloon pressure

JLEULEUED ! — . ﬁmi,eltﬂii" lTlTlﬁ

i



3. A sleeve catheter according to claim 1,
characterized in that

said discharge openings (24) are preformed such that they are opened
by the application of an additional pressure to the outer lumina (18).

4. A sleeve catheter according to any one of claims 1 to 3,
characteriozed in that
said head portion (16) includes, at its outside, longitudinally extend-
ing radial grooves (22) arranged between said discharge openings.

5. A sleeve catheter according to claim 4,
characterized in that
longitudinally extending radial grooves (23) are provided between
said outer lumina (18) also in the inner wall of said lead portion adjacentto the

central lumen (20).

6. A sleeve catheter according to one or more of claims 1 to 5,
characterized in that

said discharge openings (24) are preformed in such a way that they
are opened successively with increasing pressure beginning at the distal end of
the head portion and continuing toward the proximal end of the head porti'on'
(16).

" 7. A sleeve catheter according to one or more of claims 1 to 6,
characterlzed in that

said head portion (16) 1ncludes six to twenty outer lumma (18) o

distributed over its circumference.

-
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SUEEVE CATHETER

Abstract of the Disclosure

=
-

In a sleeve catheter (10) for supplying medicine to the walls of a vessel or
tubular organ in which a number of outer lumina (18) extend longitudinally
around a central lumen, the outer lumina have radial discharge openings (24).
The area of the head portion (16) of the catheter which is slidable onto a
balloon catheter (11) is expandable to thereby abut with the inner wall of a
vessel. The fluid can be supplied through the discharge openings (24) in the
outer lumina under pressure directly to the tissue of the vessel adjacent-the
outer lumina. Thereby medicine can be applied easily to a limited area inside
the body.

(Fig. 1)
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. Manschetfenkathe'ter

Die Erﬁndung betrifft eix_lén Manschettenkatheter zur Benetzung.u..nd Infiltration
einer Geftiwand mit einem Fluid, insbesondere einem Arzneimittel, vorzugswei-
se wahrend der rouunemalhgen Behandlung m1t emem Ba.llonkatheter

- Fir dle Behandlung von GeftiBverengungen in Arterien ist die Ballondilatation
als wemg invasive, sehr. wirkungsvolle und elegante Methode anerkannt. Die
Erfahrung lehrt Jedoch daf3 d1e Behandlungsmethode eine hohe Rezidivrate in
der GrbBenordnung von etwa 30% der behandelten Patienten;hat, d.h. die Gefi8-

_verengung stelit mch mnerhalb von mehreren Monaten z. B. zwischen 3 und 6

 Monaten wieder ein. Es gﬂt als nachgewiesen, dafl dabei Ze]lwachstumsvorgange

e1ne Rolle splelen, d1e durch die Ballondﬂatatmn, d.h. die Aufweitung und das

ReLBen des Gewebes ausgeldst werden. Es ist daher wiinschenswert, in dem der

_ Ballondﬂatatmn unterworfenen GefﬁBberach eine Zusatzbehandlung durch- = -

- zufuhren, d.1e emem solchen Gewebewachstum entgegemmrkt

: Es smd untersch:edhche Methoden fur wachstumshemmende Emgnffe bekannt,
_'msbesondere durch Energieapplikation, z.B. mit einem Laser, oder durch lokale
..Med1kamentenverabre1chung Als Trﬁger der lokalen Medikamentenverab-

" - relchung s1nd ‘sog. Stents (Drahtwandstiitzen) bekannt ‘deren Einsatz jedoch

- umstandhch 1st und che sich auch mcht entfemen lassen

Es wurde auch schon vorgeschlagen Ballonkatheter Zu benutzen be1 denen der
?Baﬂon perfonert ist, 50 ° daB wahrend der Ballondﬂatatlon ein Arzneimittel

' "apphmert werden- kann, das in das Gewebe emdn.ngen soll. Dieser Vorschlag

. ,erwe1st sich jedoch als unzweckmifig, da bere1ts zu Beginn und wihrend der
- Ballonentfaltung. unkontrolherbare Mengen des Arzneimittels verloren gehen, 50
daf.es mcht moghch.1st wihrend der Behandlung em_e definierte Arzne1m1ttel-
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menge fiir die Benetzung des Gewebes und das Eindringen in die Gefifwand in
dem zu behandelnden Bereich der GefiiBwand zu verabreichen. Beim Aufblasen

des Ballons, und zwar bevor sich der Ballon an der Gefiiwand anlegt, fliet

"némlich bereits ein wesentlicher Anteil des Medikaments mit dem Ergebnis ab,
daB die. vorzeitig freigesetate Arzneimitt_elmenge nicht an die zu behandelnden
" GeftiBschichten gelangt, oder daf} eine unerwiinscht hohe Dosierung erfqrd‘erlich
ist, um den lokal zu behandelnden GefdBbereich ausreichend mit dem Arznei-
mittel zu beein'ﬂussen' Ein weiterer Nachteil wird darin gesehen, daB in einem
perforierten Ballon nicht gentigend Druck aufgebaut werden kann, um das
verengte GeftiB aufzuweiten.

Es ist wunschenswert die in Verbmdung mit einem perforierten Ballon geschll-(
derten’ Nachteﬂe zu uberwmden Dabei soll die Effektivittit und die Eleganz der
Ballondllatatlon erhalten bleiben und wihrend des gleichen Eingriffs ohne
wesentlichen zusétzlichen Zextaufwand eine medikamenttse Behandlung des
Gewebes und der Gefifiwand ermoglicht werden. Es ist daher Aufgabe der
Erfindung die etablierte Ballonkathetertechnik so zu erweitern, daB einerseits die
.hohe - Rezidivrate durch -gleichzeitige Arzneimittelapplikation herabgesetzt
~werden kann, wobei gewihrleistet ist, daB das Arzneimittel in der gewiinschten
: Dos1erung im wesenthchen nur an die zu behandelnden Gewebeteile gelangt

D1ese Aufgabe W1rd ausgehend von dem emgangs erwahnten Manschetten-
katheter erﬁndungsgem&ﬁ dadurch geldst, dafl der Manschettenkatheter einen
Kranz von' imi “Querschnitt um ein zentrales Lumen vertezlte AuBenluminal
aufweist, die i im Kopfsegment in Austrittséffaungen enden daf der Manschetten-
: katheter mit semem zentralen Lumen auf einen Ballonkatheter aufschiebbar ist,
wobei der Ballon' zummdest teiliweise ubergnﬁen wird, daB sich das Kopfsegment
des Manschettenkatheters durch Aufblasen des Ballons bis zur Anlage an die
Innenwand des GefiiBes aufweiten 148t, und daB das iiber die AuBenlumina
.zugefuhrte bzw in diese emgefullte Fluid mit. Hilfe eines angelegten Drucks
durch die Austnttsﬁffnungen in.das GeftiB bzw. die Gefhﬁwand apphzlerbar 1st

- D1e MaBnahmen der Erﬁndung bieten den Vorteil, daB der Manschettenkatheter .

auf einen Teﬂ~des deflatiérten Ballons eines Ballonkathetérs aufschiebbar ist, so

dafl das niédrige ‘Ballonprofil, das zum Eindringen in eine Gefiverengung
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notwendig ist, nicht verschlechtert wird. Durch das Aufblasen des Ballons wird
das Kopfsegment des Manschettenkatheters .gegen das zu behandelnde Gewebe
. gedriickt, so daB im Stadium der Dilatation das gewiinschte Arzneimittel zusiitz.
" lich durch die AuBenlumina und die Austnttsoﬁ'ungen unmittelbar in das zu
behandelnde Gewebe emgepreﬁt werden kann und in das Gewebe eindringt.
Damit kiénnen zur Unterdruckung des ‘angeregten Zellwachstums im Behand-
‘Turigsbereich sowohl zelltoxisch w1rkende Substanzen als auch gentechnologisch
designierte Med1kamente unmittelbar in den zu behandelnden Gewebeberelch
mpzlert werden '

Eine weitere Ausgestaltunv der Erfindung s1eht vor, daf} die Austrittséffnungen
priformiert sind und sich durch die Applikation des Ballondrucks éffnen. Es ist
auch vorgesehen da8 die Austrittssffaungen préaformiert sind und sich durch die
Applikation eines zusatzhchen Drucks auf die AuBenlumma tffnen.

Um die Aufwe1tung des Kopfsegments des Manschettenkatheters zu begunstxgen
sieht eine weitere Ausgestaltung der Erﬁndung vor, daB das Kopfsegment auf der
AuBenseite zwischen den Austrittséffnungen mit in Léngsrichtung verlaufenden
Radialeinschnitten versehen ist. Das Aufweiten kann weiter begiinstigt werden,

- . .indem auich i in der das zentrale Lumen begrenzenden Innenwand zwischen den

AuBenlmmna in Langsnchtung verlaufende Rachalschmtte vorhanden sind.

- Fir d1e mﬁghchst lokale Verabremhung eines Medlkaments im unm1ttelbaren
Berelch der Gettherengung oder Stenose ist es auch zweckméiflig, daBl die
g Praformatlon der Austnttsﬁtfnungen derart ausgei“uhrt ist, dafB sich die Austritts-
6ﬁ'nungen m1t anstelgendem ‘Druck vom distalen Ende ausgehend zum
proximalen Ende des Kopfsegmentes hin verlaufend bﬁ'nen

' :Je nach dem Anwendungsort des Manschettenkatheters in Verbmdung mit einem
'Ballonkatheter in’ Gefaﬁen oder Organen kann es wiinschenswert sein,

- -. unterschledhChe Arznemttelmengen fur d.te Gewebebenetzung bzw. Infiltration

.- in das§ Gewebe zZu applizieren. Aus diesem Grund sieht die Erﬁndung vor, daB |
. tiber den Umfang des Kopfsegmentes zwischen sechs bis zwanzig AuBenlumina
" verteilt vorgesehen smd



Die Vorteile und Merkmale der Erfindung ergeben sich auch aus der
nachfolgenden Beschreibung eines Ausfiihrungsbeispiels in Verbindung mit den

.. Anspriichen und der Zeichnung. Es zeigen:

Fi_g. 1 'das auf einen Ballonkatheter aufgeschobene Kopfsegment eines
L Manschettenkatheters,

Fig.2  einen Schnitt durch das vordere Ende des Ballonkatheters mJt
aufgeschobenem Kopfsegment;

Fig. 3 einen Schnitt durch einen aufgeblasehen Ballon mit einem aufge-
weiteten Kopfsegment des Manschettenkatheters; - (

Fig.4  einen Schnittl4ngs der Linen IV - IV der Fig. 1;

Fig.5 dié AnschluBvorrichtungen zum Bet4tigen des Ballonkatheters
_und des Manschettenkatheters

Aus den Fxg 1 2 und 3 gehen Einzelheiten des auf einen Ballonkatheter 11
aufgeschobenen Manschettenkatheters 10 hervor. Der Manschettenkatheter ist
aﬁf den'BaIlbnkatheter aufgeschoben, wobei das Kopfsegment 16 den Ballon 12
zummdest teilweise, ubergrelﬂ: wie aus Fig. 2 hervorgeht -In dieser Zuordnung
- werden die beiden Katheter in ein GefaB oder Organ emgefuhrt Im Kopfsegment :
~ des Manschettenkatheters enden die AuBenlumma 18, welche sich itber die -
gesamte Linge des Manschettenkatheters bis zu der in Fig. 5 dargestellten und
_spéter erliuterten Anschlquomchtung erstrecken Es 1st vorgesehen daf d1es(. __
' AuBen]umma 18 in einem Kranz um ein zentrales Lumen 20 angeordnet sind,
-wobez je nach GroBe und Anwendungsgeb1et des Manschettenkatheters zmschen
. 6 b1s 20 AuBenlumma 18 vorgesehen sein kénnen.

o Eine’ mcht dargestellte Ausﬁ1hrungsform 81eht auch vor, daB in Langsnchtung

des Manschettenkatheters nur ein Lumen bzw. 2 Lumina verlaufen die sich im
' Kopfsegment m mehrere AuBenlumina auﬂ‘.ellen konnen Der Querschmtt und die «-
Anordnung der Lumma wird an den Jewelhgen Anwendungsfall angepaBt :

In dem in Fig. 4 dargestellten Schnitt durch das auf einem Ballonkatheter 11
. aufgeschiobene Kopfsegment 16 sind acht AuBenlumina 18 vorgesehen, die



. Austrittséffnungen 24 zur AuBlenseite des Kopfsegmentes haben. Fiir die Gestal-
tung dieser. Austrittstffoungen 24 ist vorgesehen, daf} sie sich erst gegen Ende
- der Applikation des Ballondruckes dffnen und ein im AuBenvolumen ‘18
' befindliches Medikament austreten lassen. Es ist auch vorgesehen, die Austritts-
tffnungen préaformiert so auszugestalten, da8 sie sich durch die Applikation eines
zus#tzlichen iiber die AnschluBvorrichtung zugefithrten Druckes ffnen..

Um das Aufweiten des Kopfsegmeﬁtes 16 zu erleichtern, ist dieses zumindest auf
" der AuBenseite zmschen den Austnttsdﬁ‘nungen 24 mit in Langsnchtung
verlaufenden Radlalemschmtten 22 versehen, die mcht du.rch die Innenwand des
" Kopfsegmentes hmdurchgehen Dadurch entsteht ein Gelenk aufgrund dessen
sich der Radialeinschnitt 20 tffnen kann und die Aufweitung des Kopfsegmentes
mit einem geringeren Druckaufwand moglich ist. Um den fiir die Aufweitung
bendtigten Druck weiter zu verringern, kénnen weitere Radialeinschnitte 23 auf
der das zentrale Lumen begrenzenden Innenseite des Kopfsegmentes vorgesehen .
sein, die in Léngsrichtung zwischen den Auflenlumina 18 verlaufen. Wenn beider-
seits ‘des Radzalemschmttes 22 zwei Radmlemschmtte 23 vorgesechen sind,
ergeben smh drex Fxlmgelenke d.le das Aufwelten des Kopfsegmentes weiter
erlezchtem '

Be1 dieser- Ausgestaltung kann das Kopfsegment mit dem fur die vollstindige .
' -Ausdehnung des - Ballons bendugten Druck von belsplelswelse 5 bis 8 bar
genugend fest an die Gefilwand angedriickt werden, so da bei der Apphkatmn
~.des Arzneumttels durch die’ AuBenlumina 18- und die- Austrittséffnungen 24
. dieses. -nicht abﬂ1eBt, sondem mit - geniigend hoher Konzentration an die

*“Wandinnenschicht gebracht - und anschlieBend in -tiefere Wandschichten mit
genugend hoher Konzentratmn mﬁltnert werden kann

. Um d1e Verte:lung des Arzne1m1ttels im Stadmm der Dilatation, wenn das Kopf-
P segment durch -den -im mnenhegenden Ballon aufgebauten Druck gegen das

gesprengte Gewebe gedriickt wird, mﬁghchst im Zentrum' der behandelten -
. Engstelle injizieren zu kbnnen st vorgesehen, dafl die Priformation der

| Austnttsofﬁmngen 24 derart ausgefuhrt ist, daB sich diese ‘Austrittséffnungen
-m1t anstelgendem Driick vom: d1stalen Ende ausgehend zum prommalen Ende des
Kopfsegmentes hm verlaufend offnen. Damit wird gewdhrleistet, dafl- das
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injizierte Arzneimittel nicht abfliefit, sondern in geniigend hoher Konzentration
in die gewlinschten  Gewebeschichten und die anschlieBenden tieferen Wand- -
schichten eingeprefit und infiltriert wird. Die nach der Katheterdeflation; welche
" in der Regel nach ca. 60 sek. stattfindet, eventuell noch im Gefs8 freigesetzten
Arzneimittelmengen sind dann verhiltnisméBig gering und werden auf natiir-
lichem Weg erdiinnt, so daB sie fiir das Gesamtkbrpersystem dosism#Big keine
Rolle spxelen, selbst wenn sie fiir den lokalen Geféiiabschnitt in hochdosierten
Mengen appliziert werden Fir die Apphkatlon kommen in erster Linie bereits
wohlbekannte und in ihrer W1rkung gut abschétzbare zelltomsche Substanzen
oder auch gentechnologlsch de51gmerte Medlkamente in Frage _ ‘
~ Durch die Verwendung der tiblichen bei der: Ballondilatation benutzen Druck(-
' generatoren (Indeflator) kénnen die Arzneimittel unter beliebig hohem Druck und

in-beliebiger, _vorher festgelegter Menge in das Gewebe mg1z1ert bzw. infiltriert
werden. . :

In Fig. 5 ist die AnscthBvomchtung fur einen. Indeﬂator sowie fir eine
Bet#tigungseinrichtung zum. Empressen eines Arzne1m1ttels dargestellt. Diese
AnschluBvorrichtung besteht aus einem Y-Konnektor mit einem Anschlu8 32 fiir
die Sptilung und einem AnschluB 34 fiir den Indeﬂaf,or An diesen Y-Konnektor

ist der Ballonkatheter 11 .angeschlossen. Der. auf’ den Ballonkatheter 11 |

'aufgeschobene Manschettenkatheter 10 ist am hinteren Ende mit einem
Konnektor 36 versehen der einen -Anschlufl 37 hat, tiber welchen das Arznei-
- mittel mit Hllfe emes mcht dargestellten Druckgenerators zugefiithrt werden

.. kann. Innerhalb des. Konnektors 36 ist der AnschluB 37 an die AuBenlumina 18
des Manschettenkatheters angeschlossen )

Durch d1ese Ausgestaltung der Anschlquofricﬁtuﬂg- kann die Ballondilatation
: unabh'a‘ngi’g ‘von der'Applikation des Arzneimittels erfolgen, und, wie bereits
erwé.hnt das Arznelmlttel in behebxger -sowie festgelegter Menge verabreicht
-werden. - R - - - :

e Bezogen auf d1e Behandlung von Herzkranzgeféﬁen hegt ein wesenthcher Vortell
der Erﬁndung darm, daBl . d1e Eleganz der Ballondﬂatatmnsmethode erhalten
"-blelbt und der Emgnﬁ' richt verlangert wird, we11 die InJektaon wahrend der



tiblichen Ballondilatation erfolgt und eine genau definierbare Arzneimittelmenge
in einem genau ersichtlichen Geféf3segment appliziert werden kann.

 Die Erfindung ist jedoch nicht nur fiir die Anwendung in Herzkranzgefsfien, son-
. dern auch in NierengeftBen, ExtremititengeftiBen und gegebenenfalls auch in
- KopfgefiBlen geeignet. Sie kann auch fir die Benetzung' und Infiltration von
'GefiBsegmenten mit wachstumshemmenden Substanzen in Organen oder réhren- -
fosrmigen Systemen Verwendung finden, wie 2.B. der Harnrthre, der Gallengéinge -
und "anderen gefiBartigen Organen. Insbesondere fiir die Behandlung von
krebserkrankten Bereichen .mit wachstumshemmenden Substanzen (in diesem
Fall Zytqétatika) ist- die Erfindung besonders ‘gut 'ge'eiéﬁet. Damit wird die
Behandlung von rﬁhreﬁfdfmigeﬁ und von Karzinom befallenen Strukturen
moghch ohne den Transport durch diese Strukturen zu gefihrden, d.h. auch
bdsarhge Erkrankungen im Trachealraum oder im Darm kinnen nach diesem
Prmz1p ‘behandelt - werden, ohne daf die Passage durch die erkrankte Struktur
gestdrt wird. Auch fiir die Behandlung der Prostétahypertrophie kénnen Medika-
mente auf die beschriebene Weise herangefithrt werden.



PATENTANSPRUCHE

'1.. . Manschettenkatheter iur Benetzung und Infiltration einer Gefifilwand
oder anderen rohrenf‘orm1gen Organen mit einem Flmd msbesondere einem
Atznemttel

dadurch gekennzexchnet :

- dafl der Manschettenkatheter (10) einen Kranz von im Querschmtt um ein
zentrales Lumen (20) verteilten Auflenlumina (18) aufwelst dieim Kopfsegment(
(16) in Austrittstffnungen (24) enden, :

- daB3 der Manschettenkatheter (10) m1t semem zentralen Lumen (20) auf einen
Ballonkatheter (11) aufscluebbar ist und den Ballon (12) zummdest teilweise
ﬁbergrelft

- daB sich das Kopfsegment (16).des Manschettenkatheters durch Aufblasen des
Ballons (12) bis zur Anlage an der Innenwand des GeféBes aufweiten 148t,

- und daf3 das ubef die AuBBenlumina (18) zugefiihrte bzw. eingefiillte Fluid mit
Hilfe eines angelegten Drucks durch d1e AuBenﬁfEnungen (24) in das GefiB bzw.
die GefiiBwand apphz1erbar ist.

2. : Manschettenkatheter nach Anspruch 1,

_ dadurch gekennzelclmet,

dafB die Austnttsﬁﬁ'nungen (24) pra.forrmert sind und sich durch die Applikation
des Ballondrucks ffnen.

-3 Manschettenkatheter nach Anspruch 1,

dadurch gekennzeichnet, =

daB die Austrittssfnungen (24) préformiert sind und sich durch die Applikation
eines zus&tzlichen Drucks auf die Auflenlumina (18) tffnen. ~

* < L M S *




4. Manschettenkatheter nach einem der Anspruche 1bis 3,

dadurch gekennzeichnet,

daf} das Kopfsegment (16) auf der AuBenseite zwischen den Austnttsdifnungen
(24) mit in Léngsrichtung verlaufenden Radialeinschnitten (22) versehen ist.

5. Manschettenkatheter nach Anspruch 4,

‘dadurch gekennzeichnet,
daB auch auf der das zentrale Lumen (20) begrenzenden Innenwand zwischen den
AuBenlumina (18) in Lé#ngsrichtung verlaufende Radialeinschnitte (23)
vorhanden sind. '

6. Manschettenkatheter nach einem oder mehreren der Anspriiche 1 bis 5,

dadurch gekennzeichnet,

daB die Praformation der Austrittséfnungen (24) derart ausgefiihrt ist, daB sich
‘die Austrittséffnungen mit ansteigendem Druck vom distalen Ende ausgehend

zum proximalen Ende des Kopfsegmentes (16) hin verlaufend $ffnen.

7. Manschettenkatheter na_ch einem oder mehreren der Anspriiche 1 bis 6,
- dadurch gekennzeichnet, _

daB iiber den Umfang des Kopfsegmentes (16) zwischen sechs bis zwanzig AuBen-
lumina ( 18) vorgesehen smd

LA VRO
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ZUSAMMENFASSUNG

MANSCHETTENKATHETER

Ein Manschettenkatheter (10) mit einem zentralen Lumen (20) weist auf seinem
Umfang einen Kranz von AuBenlumina (18) auf, die im Kopfsegment (16) in
Austrittséffnungen (24) enden. Der Manschettenkatheter wird mit seinem
zentralen Lumen auf einen Ballonkatheter (11) aufgeschoben, so daBl sich das
Kopfsegment (16) durch Aufblasen des Ballons (12) bis zur Anlage an der
Innenwand des Gefifles aufweiten l48t. Das iiber die AuBlenlumina (18)
zugefiihrte bzw. in diese eingefiillte Fluid wird mit Hilfe eines angelegten Drucks
durch die Austrittstéffnungen (24) in das Gef#il bzw. die GefdBBwand appliziert.

* Damit lassen sich Medikamente in einfacher Weise von auBerhalb des Korpers an
einén eng begrenzten Zielraum transportieren

(Fig. 1)
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SLEEVE CATHETER

The inventicn relates to a sleeve cathster for
the wetting and infiltration of a wvessel wall with =2
fluid particularly, medicine, preferably during routine
treatment with a balloan catheter.

Far the treatment aof constricted passages in
arteries, ballogn dilation is receognized as an only 1iti-
tle invasive but wvery effective and elegant method,
Experience however shows that this treatment method has a
high recurrence rate in the arder of about 30% of the
treated patients, that is, within a period of several
months,'for exampie, betueen 3 znd é months, pPassage can—~
striction will reoccur. It has been shaown that this is
at least partly caused by cell growth which is caused by
the ballaen dilation, that is, by expansion and rupture
of the tissue. It is therefore desirable ta provide for
the vessel area which is subjected ta such ballaan dila-
tion additienal treatment which counteracts such tissue
grawth. _

Various methods far grawth—inhibiting ireatment
are known, particularly, the application of energy, far
example, by means aof a laser or the localized treatment
uith speciaf madicine. As carrier for the localized
treatment with medicine it is known to use wire wall sup-

poris (so-called stents) whose use however is camplicated

and which cannot be remaoved.
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It has also been proposed ta wuse balloan
catheters with perforated balloons so that, during the
dilation pracedure, medication can be administered far
penetratian inta the tissue. However, this praposal was
found to be unsuitable since zlready at the beginning of,
and during, balloon expansion, uncantrollable amounts aof
medicine are lost so that it becomes impossible to apoly
a defined amaunt of medicine to the tissue wall areas tao
be treated for wetting of the tissue and infilirztion
into the tissue wall. During inflation af the ballean,
that is, before the balloon wall abuts the vessel wall, a
substantial amount af the medicine is released and this
prematurely released amgunt of medicine dges not rezach
the vessel 1lavers to be treated and, cansegquently, an
undesirably high daosage is required if the particular
vessel area to be treated is to be expased to a suffi-
cient amount of medicine. Another disadvantage is sezn
in the fact that only an insufficient amount af pressure
can be generated with z. perforated ballaoecn which may not
be enough to expand the restricted vessel area.

' It is desirable to overcoms the disadvantaces
as described in connection with a perforated balloon,
wherein hauever the effectiveness and the elegance of
baileon dilation should be maintained and medicatian
treatment of the tissue .and the vessel wall should be
facilitated during the same procedure without essential
additional time input. It is therefore the object of the
invention to improve the established balloon catheter
procedure such that, on ogne hand, the high recurrence -
rate can be reduced by the simultaneous administration of
medicine, and, on the aother hand, the medicine is admin-
istered in the desired dosage and is applied essentially
only to the tissue areas to be treated.

In a sleeve catheter for supplying medicine tao
the walls of a vessel or tubular organ in which a number
of outer lumina extend longitudinally around a cs=ntral
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umen, the outer lumina have radial discharge gpenings in
the area of the head partian aof the catheter, which is
slidable aonto a balloon catheter in order to be disposed
at teast partially on the balloon aof the ballgon catheter
50 as to be expandable thereby into abuimant with the
inner wall of a vessel to be dilated wheraby medicine can
be supplied through the discharge openings in the auter
tumina under pressure directly to the tissue of the ves-
sel adjacent the oguter 1luminz, thereby applying the
medicine saolely to the area engagsd by the guter surface
cf the head portian.,

The arrangement accarding ta the invention bhas
the advantage that the sleeve cathater is slidable onto 2
sortion of the deflated balloan of 2 balloagn catheter, so
that the lguw balloan profile as reguired for the inser-
tion of the catheter into constricted wvessasl arez is
essentia¥ly maintained. Inflaticn of the balloon feorces
the head portian of the sleeve cztheter intoc engagement
with the tissue to be treated sg that, during the dila-
tion praocedure the medicine can bs applied, under pres-
sure, through the gsuter luminz dirsctly to the tissue teo
be treated whereby it enters sglely this tissue. In this
manner all toxic compounds or gene-technologically desig~
nated medicine adapted to inhibit undesirable cell growt
in the treated area can be injected directly and only
into the tissue area ta bes treated.

In a further embodiment according to the inven-—
tion the perforatiaons are prefarmed such that they are
apened by applicatian of the ballcon pressure. They may
alsa be prefarmed in such a mannser that they are ogpened
by the application of additicnal pressure to the auter
lumina.

in order to facilitate the expansion oef the
hezad portion of the sleeve catheter, in ancther embodi-
ment, the head portion is provided at its ogutside betueen
the discharge ogapenings with lengitudinally extending
radial notches. Expansion can b2 further facilitated by
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providing longitudinally extendiné radial notches also in
the inner wall, between the outer lumina, which is dis-
pased adjacent the inner lumen of the catheter. .

In arder to administer the medicine as locally
as possible, that is, only in the close proximity of the
constricted vessel arez, or stenosis, it is advantageaus
if the discharge openings are prefarmed in such a mannep
that they are opened graduzlly with increasing pressure,
beginning at the distal ead, toward the proximal end of
‘the head portion. DBepending on the location where the
sleave catheter is to be used in connection with a bal-
lcon catheter, in vessels or in organs, it may be advan-
tageous to administer diffesrent amaounts of medicine far
wetting the tissue aor infiliration into the tissue., It
is therefore within the scope of the present invention to
pravide distributed aver the circumference of the head
partion, six to twenty outer Tumina.

The advantagas and features af the 1nvention
are apparent from the following description of an embodi-
ment described below with reference to the drauings and
defined in the claims. .

Figure 1 shous thes hszad portian of a sleeve
catheter disposed an 2 ballgoon catheter;

Fig. 2 is a cross-sectional wview of the frant
end of the balloon catheter with the head portion of the
sleeve catheter disposed therean;

Fige 3 1is a c¢rass—-sectional wview af the
inflated balloon with an expanded head portion aof the
sleeve catheter, ' :

Fig, 4 1s a crass~sectional view along lines
IV-IV of Fig. 13 and

Fig. 5 shous tha connecting structure for the
operatian af the ballean catheter and the sleeve
catheter., '
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Figs., 1, 2 and 3 shouw the details of a sleeve
catheter 10 dispasad on a balloon catheter 11, The
sleeve catheter is slipped onto the balloan catheter such
that the head portion 16 extends at least partially aver
the balloon 12 which is meounted on a flexible guide rod
14 as shown in Fig. 2. In these relative positions the
tuwa catheters are inserted into a3 wvessel er 2an argan.
The auter Tumina 18 terminate in the head partion of the
sleeve catheter and they extend over the full length af
the sleeve catheter up to the cannecting structure which
is shouwun in Fig. 5 and explained belsu. As shoun the
cuter lumina 18 are arranged in a circle arsund a central
lumen 20 wherein &6 to 20 outer lumina may be pravided
depending on the size and the appIicaiion area of the
sleeve catheter. :

It is also possible to provide only one or tuo
Tumina which extend along thes sleeve catheter and which
are divided in the head portion inta several outer
tumina. The cross—-sectian 2and the arrangement of the
lumina are adapted to a particular application.

In the cross-secticnal view of Fig:. 4 uhich is
taken across a head vporition 16 disposed on = balloan
catheter 11, there are eight auter lumina 18 which are
provided with discharge openings 24 leading te the out-
side of the head partion. These discharge openings 24
are sa designed that they open only toward the end of
balloon pressure application and then discharge a
medicine contained in the outer tumina 18. It is alsa
possible to preform the discharge openings in such a way
that they open only by application of additional pressure
applied via the connecting structure.

In order to facilitate expansian of .the head
portion 16 it is provided, at least on the gutside, with
radial grooves 22 which extend longitudinally betueen the
discharge openings 24 and to a limited depth spsced from
the inner wall of the head portion so as to praovide for a
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hinge gtructure allguing the radial graoves 22 to open up
and expand the head portion with only small pressure
requirements. In order to further reduce the pressure
required faor the expansion of the head porticn further
radial grooves 23 may be provided at the inside of the
head portion adjacent the central lumen 20, the grooves
23 extending longitudinally betwsen the outer lumina 18,
If twg radial grooves 23 are praovided at opposite sides
of a radial groove 22, three-~hinge structures are formed
which further facilitate expansion -of the head portion.

With this arrangement the head portion can be
pressed in sufficiently tight contact with the wvessel
walls by the pressure of, for example, S5 to 8 bar
required for full expansion of the balloon so that the
medicine, when applied through the puter luminaz 18 and
the discharge openings 24, will not flow auay but will be
applied tao the inner wall surface in a highly localized
fashion such that it will penetrate the wall and then
infiltrate the inner layers in sufficiently high concen—
tratians.,

For good distribution of the medicine during
dilation when the head portion is firmly pressed zgainst
the expanded tissue by the pressure built up in the inner
balloon, that is, in order te inject the medicine essen-
tially in the center area of the canstriction being
treated, the discharge openings 24 are preferably pre-
-formed in such a manner that they- open with increasing
pressure beginning at the distal end of the head partion
touard the praximal end. With this arrangement it is
insured that the injected medicine is not carried auway
but is applied in sufficiently high concentratiaon to the
tissue 1layers as desired and subsegquently infilirates
inta the deeper wall lavers. The amount of medicine
released into the vessel after deflation of the catheter
which naormally takes place after about 60 seconds is then
relatively small and it is diluted in a materizl way- so
that as far as the dose is concerped it is irrelevant for
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the total body system even if a large dose was applied
localized to the treated vessel area. For application,
primarily already well known cell-taxic compounds are
used whase effects can be well determined but alsa genet-
ically designed madicine may be used.

Utilizatiaon of pressure generatars (indeflator)
as normally used in connection with balloan dilation per-~
mits injection and infiltration of medicine into the tis-
sue under any desired pressure and in any desired prede—~
termined amount. | )

Fig. 5 shows a coanecting structure for an
indeflator and for an operating mechanism far injecting a
medicine.” The connecting structure comprises a ¥ connac—-
tar with a terminal 32 for scavenging and ‘a2 terminal 34
for the indeflator. The balloon catheter 11 is caonnected
to this Y connectar. The sleeve catheter 10 uwhich sur-
. rounds the balloon catheter 11 is provided at its rear
end with a connecting structure 36 which has a terminal
37 through which the medicine is supplied by mezans of a
pressurizer which is nat shoun in the drawing. Within
the connecting structure 36 the terminal 37 is connected
to the outer Jumina 18 of the sleeve catheters

With this connecting structure arrangement the
balloon ditation can be perfarmed independently af the
applicatien of the medicine so that the medicine can be
administered independently and in predeterminaed amaunts.

Foar the treatment of .coronary wvessels the
invention provides for a substantial advantage in that
the elegance of the balloon ditation method is maintained
and the procedure is not extended bacause the medicine is
injected during the normal dilation procedure during
which, Fdrthermgre, an exactly defined amount of medicine
is administered uithin 2 well determined vesszl area.

However tha arrangement according to th2 inven-
tian is suitzble nat only for treatmsnt of coronary ves-—
sels but alsa for kidney vessels and vessels in extremi-
ties and, depending on the conditions, alsc far wvessels
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in the head of a patient. . It may also be used far the
wetting and infiltration af grouth—~inhibiting compounds
in vessel portions of organs or tubular systems such as
the urethra or the bile duct or ather vessel-like organs.
The arrangement accaording tg the invention is alsoc par-
ticularly wuwell suited far the treatment of cancerous
areas with growth—inhibiting compounds (in this case
cytastatics). The arrangement further permits treatment
of tubular structures riddled with carcinoma without
endangering or blacking passage therethrough that is alse
malicious sicknssses in the area of the trachea or the
intestines can be treated in accordance with the inven-
tion without disturbing passage through the affected
areas. Alsa far the treatment of prostate hypertirophy
medicine can be administered in the described manner.
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What is claimed is:

1. "A sleeve catheter for the wetting and infiltration of a vessel wall
or other tubular organ by a fluid, particularly a liquid medicine,
characterized in that

said sleeve catheter (10) comprises a head portion (16) with a central
lumen (20) and a number of outer lumina (18) extending in cross section in a
circle around said central lumen, each having discharge openings (24) formed
in the head portion (16) thereof,

said sleeve catheter (10) is adapted to be slidable with its central
lumen (20) onto a balloon catheter (11), so as to be disposed at least partially on
the balloon of said balloon catheter, _

said portion (16) of said sleeve catheter is expandable for engaging
the inner wall of a vessel to be expanded upon inflation of said balloon (12), and

said fluid is supplied to said outer lumina (18) under pressure so as
to be applied to said vessel wall via said discharge openings (24) when said
head portion is in engagement with the inner wall of the vessel wall to be
treated. |

2. A sleeve catheter according to claim 1,
characterized in that

said discharge openings (24) are perforated such that they open by
the application of the balloon pressure.

_—
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3. A sleeve catheter according to claim 1,
characterized in that

said discharge openings (24) are preformed such that they are opened
by the application of an additional pressure to the outer lumina (18).

_ 4. A sleeve catheter according to any one of claims 1 to 3,
characteriozed in that _
said head portion (16) includes, at its outside, longitudinally extend-
ing radial grooves (22) arranged between said discharge openings.

5. A sleeve catheter according to claim 4,
characterized in that
longitudinally extending radial grooves (23) are provided between
said outer lumina (18) also in the inner wall of said lead portion adjacentto the
central lumen (20).

6. A sleeve catheter according to one or more of claims 1 to 5,
characterized in that o

said discharge openings (24) are preformed in such a way that they
are opened successively with increasing pressure beginning at the distal end of
the head portion and continuing toward the proximal end of the head portion
(16).

7. A sleeve catheter according to one or more of claims 1 to 6,
characterized in that

said head portion (16) includes six to twenty outer lumina (18)
distributed over its circumference.

Iy i i e o st

Date: lew,qe



SLEEVE CATHETER

Abstract of the Disclosure

In a sleeve catheter (10) for supplying medicine to the walls of a vessel or
tubular organ in which a number of outer lumina (18) extend longitudinally
around a central lumen, the outer lumina have radial discharge openings (24).
The area of the head portion (16) of the catheter which is slidable onto a
balloon catheter (11) is expandable to thereby abut with the inner wall of a
vessel. The fluid can be supplied through the discharge openings (24) in the
outer lumina under pressure directly to the tissue of the vessel adjacent-the
outer lumina. Thereby medicine can be applied easily to a limited area inside
the body.

(Fig. 1)
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Fig. 5
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SLEEVE CATHETER

The invention relates to a sleeve catheter for
the w\etting and infiltration of a vessel wall with a
fluid particularly, medicine, preferably during routine
treatment with a balloon catheter.

For the treatment of constricted passages in
arteries, balloon dilation is recognized as an only lit-
tle invasive but very effective and elegant method. Expe-
rience however shows that this treatment method has a
high recurrence rate in the order of about 30% of the
treated patients, that is, within a period of several
months, for example, between 3 and 6 months, passage con-
striction will reoccur. It has been shown that this is
at least partly caused by cell growth which is caused by'
the balloon dilation, that is, by expansion and rupture
of the tissue. It is therefore desirable to provide for
the vessel area which is subjected to such balloon dila-
tion additional treatment which counteracts such tissue
growth. .

Various methods for growth—inhibiting treatment
are known, particularly, the applloatlon of ene»rgy for
example, by means of a lasei' #r theés 1ocal:|.zed treatment
with special m_edlc:l.ne. As "carrier for the localized
treatment with medicine it is known to wuse wire wall sup-
ports (so-called stents) whose use however is complicated

and which cannot be removed. L o
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It has also been proposed to use balloon
catheters with perforated balloons so that, during the
dilation procedure, medication can be administered for
penetration into the tissue. However, this proposal was
found to be unsuitable since already at the beginning of,
and during, balloon expansion, uncontrollable amounts of
medicine are lost so that it becomes- impossible to apply
a defined amount of medicine to the tissue wall areas to
be treated for wetting of the tissue and infiltration
into the tissue wall. During inflation of the balloon,
that is, before the balloon wall abuts the vessel wall, a
substantial amount of the medicine is released and this
prematurely released amount of medicine does not reach
the v\essel lavers to be treated and, consequently, an.
undesirably high dosage is required if the particular
vessel area to be treated is to be exposed to a suffi-
cient amount of medicine. Another dlsadvantage is seen
in the fact that only an insufficient amount of pressure
can be generated with a perforated balloon which may not
be enough to expand the restricted vessel area. |

It is desirable to overcome the disadvantages
as described in connection with a perforated balloon,
wherein however the effectiveness and the elegance of
balloon dilation should be maintained and medication
treatment of the tissue and the vessel wall should be
facilitated during the same procedure without essential
additional time input. It is therefore the object of the
invention to improve the established balloon catheter
procedure such that, on one hand the high reeurrence
rate can be reduced by the s:.multaneous administration of
medicine, and , on the other hand, the med:Lc:Lne is admin-
istered in the desired dosage and is appl:.ed essentlally
only to the tissue areas to be treated. .

In a sleeve catheter for supplying medicine to
the walls of a vessel or tubular organ in which a number
of outer lumina extend longitudinally around a central
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lumen, the outer lumina have radial discharge openings in
the area of the head portion of the catheter, which is
slidable onto a balloon catheter in order to be dispoéed
at least partially on the balloon of the balloon catheter
so as to be expandable thereby into abutment with the
inner wall of a vessel to be dilated whereby medicine can
be supplied through the discharge openings in the outer
lumina under pressure directly to the tissue of the ves-
sel adjacent the outer lumina, thereby applying the
medicine solely to the area engaged by the outer surface

of the head portion.

The arrangement according to the invention has
the ad\vantage that the sleeve catheter is slidable onto a
portioh of the deflated balloon of a balloon catheter, so
that the low balloon profile as required for the inser-
tion of the catheter into constricted vessel area is
éssentially maintained. Inflation of the balloon forces
the head portion of the sleeve catheter into engagement
with the tissue to be treated so that, during the dila-
tion procedure the medicine can be applied, under pres-
sure, -throug‘h the outer lumina directly to the tissue to
be treated whereby it enters solely this tissue. In this
manner all toxic compounds or gene-technologically desig-
nated medicine adapted to inhibit undesirable cell growth
in the treated area can be injected directly and only
into the tissue area to be treated. '

In a further embodiment according to the inven-
tion the perforations are preformed such that they are
opened by application of the balloon pressure. They may
also be preformed in such a manner that they are opened
by the application of additional pressure to the outer

lumina.

In order to facilitate the expansion of the
head portion of the sleeve catheter, in another embodi-
ment, the head portion is provided at its outside between
the discharge openings with longitudinally extending
radial notches. Expansion can be further facilitated by
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‘providing longitudinally extending radial notches also in
the inner wall, between the outer lumina, which is dis-
posed adjacent the inner lumen of the catheter. '

In order to administer the medicine as locally
as possible, that is, only in the close proximity of the
constricted vessel area, or stenosis, it is advantageous
if the discharge openings are preformed in such a manner
that they are opened gradually with increasing pressure,
beginning at the distal end, toward the proximal end of
the head portion. Depending on the location where the
sleeve catheter is to be used in connection with a baJ:-
loon catheter, in vessels or in organs, it may be advan-
tageous to administer different amounts of medicine for
wetting the tissue or infiltration into the tissue. It
is therefore within the scope of the present invention to
provide distributed over the circumference of the head
portion, six to twenty outer lumina.

The advantages and features of the invention
are apparent from the following description of an embodi-
ment described below with reference to the drawings and
defined in the claims.

Figure 1 shows the head portion of a sleeve
catheter disposed on a balloon catheter;

Fig. 2 is a cross-sectional view of the front
end of the balloon catheter with the head portion of the
sleeve catheter disposed thereon;

Fig. 3 is a cross-sectional wview of the
inflated balloon with an expé:nded head portion of the
sleeve catheter;

Fig. 4 is a cross-sectional wview along lines
IV-IV of Fig. 1; and

Fig. 5 shows the connecting structure for the
operation of the balloon catheter and the sleeve
catheter. '
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Figs. 1, 2 and 3 show the details of a sleeve
catheter 10 disposed on a balloon catheter 11l. The sleeve
catheter is slipped onto the balloon catheter such that the
head portion 16 extends at least partially over the bal-
loon 12 which is mounted on a flexible guide rod 14 as
shown in Fig. 2. In these relative positions the two
catheters are inserted into a vessel or an organ. The
outer lumina 18 terminate in the head portion of the
sleeve catheter and they extend over the full length of
the sleeve catheter up to the connecting structure which
is shown in Fig. 5 and explained below. As shown the out-
er lumina 18 are arranged in a circle around a central lu-
men 20 wherein 6 to 20 outer lumina may be provided de-
pendiég on the size and the application area of the
sleeve catheter.

It is also possible to provide only one or two
lumina which extend along the sleeve catheter and which
are divided in the head portion into several outer
lumina. The cross-section and the arrangement of the
lumina are adapted to a particular application.

In the cross-sectional view of Fig. 4 which is
taken across a head portion 16 disposed bn a balloon
catheter 11, there are eight outer lumina 18 which are
provided with discharge openings 24 leading to the out-
side of the head portion. These discharge openings 24
are so designed that they open only toward the end of
balloon 'pressure application and then discharge a
medicine contained in the outer lumina 18. It is also
possible to preform the dischafrge openings in such a way
that they open only by application of additional pressure
applied via the connecting structure.

In order to facilitate expansion of the head
portion 16 it is provided, at least on the outside, with
radial grooves 22 which extend longitudinally between the
discharge openings 24 and to a limited depth spaced from
the inner wall of the head portion so as to provide for a
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"hinge structure allowing the radial grooves 22 to open up
and expand the head portion with only small press:Tlre
requirements. In order to further reduce the pressure
required for the expansion of the head portion further
radial grooves 23 may be provided at the inside of the
head portion adjacent the central lumen 20, the grooves
23 extending longitudinally between the outer lumina 18.
If two radial grooves 23 are provided at opposite sides
of a radial groove 22, three-hinge structures are formed
which further facilitate expansion of the head portion.

With this arrangement the head portion can ]:;e
pressed in sufficiently tight contact with the vessel
walls by the pressure of, for example, 5 to 8 Dbar
required for full expansion of the balloon so that the
medicine, when applied through the outer lumina 18 and
the discharge openings 24, will not flow away but will be
applied to the inner wall surface in a highly localized
fashion such that it will penetrate the wall and then
infiltrate the inner layers in sufficiently high concen-

trations.

For good distribution of the medicine during
dilation when the head portion is firmly pressed against
the expanded tissue by the pressure built up in the inner
balloon, that is, in order to inject the medicine essen-
tially in the center area of the constriction being
treated, the discharge openings 24 are preferably pre-
formed in such a manner that they open with increasing
pressure beginning at the distal end of the head portion
‘toward the proximal end. With this arrangement it is
insured that the injected medicine is not carried away
but is applied in sufficiently high concentration to the
tissue layers as desired and subsequently infiltrates
into the deeper wall layers. The amount of medicine
released into the vessel after deflation of the catheter
which normally takes place after about 60 seconds is then
relatively small and it is diluted in a material way so
that as far as the dose is concerned it is irrelevant for
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_the total body system even if a large dose was applied
localized to the treated vessel area. For application,
primarily already well known cell-toxic compounds’ are
used whose effects can be well determined but also genet-
ically designed medicine may be used.

Utilization of pressure generators (indeflator)
as normally used in connection with balloon dilation per-
mits injection and infiltration of medicine into the tis-
sue under any desired pressure and in any desired prede-

termined amount.

Fig. 5 shows a connecting structure for an
indeflator and for an operating mechanism for injecting a
medicine. The connecting structure comprises a ¥ connec-
tor with a terminal 32 for scavenging and a terminal 34
for the indeflator. The balloon catheter 11 is connected
to this Y connector. The sleeve catheter 10 which sur-
rounds the balloon catheter 11 is provided at its rear
end with a connecting structure 36 which has a terminal
37 through which the medicine is supplied by means of a
pressurizer which is not shown in the drawing. Within
the connecting structure 36 the terminal 37 is connected
to the outer lumina 18 o'f the sleeve catheter.

With this connecting structure arrangement the
balloon dilation can be performed independently of the
application of the medicine so that the medicine can be
administered independently and in predeternined amounts.

For the treatment of coronary vessels the
invention provides for a substantial advantage in that
the elegance of the balloon dil"ation method is maintained
and the procedure is not extended because the medicine is
injected during the normal dilation procedure during
which, furthermore, an exactly defined amount of medicine
is administered within a well determined vessel area.

However the arrangement according to the inven-
tion is suitable not only for treatment of coronary ves-
sels but also for kidney vessels and vessels in extremi-

ties and, depending on the conditions, also for vessels
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in the head of a patient. It may also be used for.the
wetting and infiltration of growth-inhibiting compounds
in vessel portions of organs or tubular systems such as
the urethra or the bile duct or other vessel-like organs.
The arrangement according to the invention is also par-
ticularly well suited for the treatment of cancerous
areas with growth-inhibiting compounds (in this case
cytostatics) . The arrangement further permits treatment
of tubular structures riddled with carcinoma without
endangering or blacking passage therethrough that is also
malicious sick_nésses in the area of the trachea or the
intestines can be treated in accordance with the inven-
tion m\rithout disturbing passage through the affected
areas. Also for the treatment of prostate hypertrophy
medicine can be administered in the described manner.
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What is claimed is:

1. A sleeve catheter for the wetting and infiltration of a vessel wall
or other tubular organ by a fluid, particularly a liquid niedicine,
~ characterized in that

\ said sleeve catheter (10) comprises a head portion (16) with a central

lumen 220) and a number of outer lumina (18) extending in cross section in a
circle around said central lumen, each having discharge openings (24) formed
in the head portion (16) thereof,

said sleeve catheter (10) is adapted to be slidable with its central
lumen (20) onto a balloon catheter (11), so as to be disposed at least partially on
the balloon of said balloon catheter,

said portion (16) of said sleeve catheter is expandable for engaging
the inner wall of a vessel to be expanded upon inflation of said balloon (12), and

said fluid is supplied to said outer lumina (18) under pressure so as
to be applied to said vessel wall via said discharge openings (24) when said
head portion is in engagement with the inner wall of the vessel wall to be
treated. '

2. A sleeve catheter according tg claim 1,
characterized in that

said discharge openings (24) are perforated such that they open by
the application of the balloon pressure.
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3. A sleeve catheter according to claim 1,
characterized in that _

said discharge openings (24) are preformed such that they are opened
by the application of an additional pressure to the outer lumina (18).

4. A sleeve catheter according to any one of claims 1 to 3,
characteriozed in that
said head portion (16) includes, at its outside, longitudinally exterd-
ing radial grooves (22) arranged between said discharge openings.
\v.
N\ .
5. A sleeve catheter according to claim 4,
characterized in that
~ longitudinally extending radial grooves (23) are provided between
said outer lumina (18) also in the inner wall of said lead portion adjacentto the
central lumen (20).

6. A sleeve catheter according to one or more of claims 1 to 5,
characterized in that

said discharge openings (24) are preformed in such a way that they
are opened successively with increasing pressure beginning at the distal end of
the head portion and continuing toward the proximal end of the head portion
(16). '

7. Asleeve catheter according to one or more of claims 1 to 6,
characterized in that
said head portion (16) includes six to twenty outer lumina (18)

distributed over its circumference.
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SLEEVE CATHETER

Abstract of the Disclosure

In a sleeve catheter (10) for supplying medicine to the walls of a vessel or
tubular organ in with a number of outer lumina (18) extend longitud.ina.l?y
around a central lumen, the outer lumina have radial discharge openings (24).
The area of the head portion (16) of the catheter which is slidable onto a
balloon catheter (11) is expandable to thereby abut with the inner wall of a
vessel. The fluid can be supplied through the discharge openings (24) in the
outer lumina under pressure directly to the tissue of the vessel adjacent the
outer lumina. Thereby medicine can be applied easily to a limited area inside
the body. |

(Fig. 1)
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