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SLEEVE CATHETER 

The invention relates to a sleeve catheter for 

the wetting and infiltf'ation of a vessel wall with a 

fluid particularly, medicine, preferably during routine 

5 treatment with a balloon catheter. 

For the treatment cf constricted passages in· 

arteries, balloon dilation is recognized as an only lit­

tle invasive but very effective and elegant method. 

Experience however shows that this treatment method has a 
10 high recurrence rate· in the Ol"der of .about 30% of the 

treated patients, that is, within a period of several 

months, for eMample, betwee~ 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 

1.5 the ·balloon dilation, that is, by expansion and rupture 

of the tissue. It is therefore desirable to provide for 

the ve~sel area which is subjected ·to such balloon dila­

tion additional treatment which counteracts such tissue 

growth. 
20 Various methods for growth-inhibiting treatment 

are known, particularly, the application of energy, for 

exam p l e , b y mean s o f . a 1 as e r o r t he l o ca 1 i z e d t ·re at men t 

with special medicine. As carri~r for the localized 

treatment with medicine it is .known to use wire wall sup-

25 ports Cso-called stents) whose use however is complicated 

and which cannot be removed. 
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It has also been proposed to use ball~on 

catheters with perforated balloons so that, during the 

di lat ion proceduret medication can be administered for 
Penetration into the tissue. However. this proposal was 

5 found to be unsuitable since already at the beginning or, 
and during, bal loo.n expansion, uncantrol lable· amount!. of' 
medicine.are lost so that. ~t 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 wal 1. During inflation of the ball con, 

that is, before the balloon wall abuts the vessel wall, a 

substantial amount of the medicine is released and this 

prematurely released amount of medicirie does not reach 
the vessel layers to be treated and, conseq1Jently, an 

15 undesirably high dosage is required if' the par-ticular 

vessel area to be treated is to be exposed to a suffi­

cient amount of medicine. Another disadvantage is seen 

in the fact that only an insufficient amount cf pressure 
can be generated with a perforated balloon which may not 

20 be enough to expand the restricted vessel area. 
It is de~irable to overcome the disadvantages 

as described in connection with a perforated ba_lloon, 

wherein· how:ev·er the effectiveness and the elegance of 

balloon dilation should be maintained and medication 
25 treatment of the tissue and the vessel wa1 l should be 

fa c i l it at e d du r i n g t he same procedure w i t ho u t es sent i at 

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 recurrence 

30 rate can be reduced by the simultaneous administration of 
medicine, and. on the other hand, the medicine is ad~in­

istered in the de$ired dosage and is applied es$entia11y 

only to the tissue areas to be t~eated· 

35 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 centf'al 

. ·-- ... ·-···- · .. ' .. :·. · ......... ·.· 
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lumen. the outer lumina have radial discharge openings in 
the area of the head portion cf the catheter-, which is 

slidable onto a balloon catheter in order to be disposed 

at least partially on the balloon of the balloon catheter 
5 so as to ba ·expandable thereby into abutment with the 

inner wall of a vessel to be dilated whereby medicine can 
be supplied. through the discharge openings in. th·e outer 

1 um i n a u n de r p r es s u r e d i rec t l·y t o t he t i s sue o f t he. .v es­
s el adjacent the outer lumina, thereby applying the-

10 medicine solely to tha area engaged by the outer surface 
of the head portion. 

The arrangement according ta the invention has 
the advantage that the sleeve catheter is slidable onto a 

portion of the deflated balloon of a balloon ~atheter, so 

1 S that the 1 ow balloon prori 1 e as required for the inser­

t ion of the catheter into can~tricted ·.vessel area i~ 

essentiatly maintained. Inflation or the balloon forces 
the head portion cf the sleeve catheter into engagement 

with the tissue to be treated so that- during the d.ila-
20 t i o o pro c e du r e t he med i c: i n e can be a p p 1 i e d , u n d er pre s­

s u re, through the outer tumina directly to the tissue to 

be treated whereby it enters solely this tissue. In this 
manner al]· toxic compounds or gene-technolo9ica11Y d~sig­
nated medicine adapted to· inhibit undesirable cel 1 g·rowth 

25 in the treated area can be injected directly and on1y 

into the tissue area to be treated. 
In a further embodiment according to the inven­

t ion the perforations are preformed such that they are 

opened by application of the balloon pressure. They may 

30 also be preformed in such a manr.er 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-t in another embodi-· 

33 ment, the h~ad ~ortion is provided at its outside bitween 
the discharge opening~ with. longitudinally extending 
radial notches. Expansion can be further facilitated by 



providing longitudinally extending radial notches also in 
the inner wall, between the outer 1 umina, which is dis­
posed adjacent the inner lumen of the catheter. 

In order to administer the medicine as locally 
5 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 gradual 1 y with· increasing pressure, -
beginning at the distal end, toward the proximal end of' 

10 the head portion. Depending on the location where the 
sleeve catneter is tc be used in connection with a bal­
loon catheter, in vessels or in organs, it may be advan­
tageous to administer different amounts cf' medicine for 
wetting the tissue or infiltration into the tiss·ue. It 

15 i~ 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 featul"'es of the invent ion 
20 are apparent from the following description of an embodi­

ment des.cribed below with reference to the drawings and 
defined in the claims • 

. Figure 1. shew; the hea-d por-ticn of a ·sleeve 
catheter disposed on a balloon catheter; 

25 Fig. 2 is a cross~sectional view of' the front 
end or the balloon catheter with the head portion of the 
sleeve cathet~r disposed thereon; 

Fis• 3 is a cross-sectional view of the 
inflated bal 1 oon with an expanded head port ion or the 

30 s 1 eeve. catheter, 
Figt 4 is a cross-sectional view aloffg lines 

IV-IV cf Fig. 1: and 
Fig. 5 shows the connecting stru(:tur-e for the 

operation of the balloo"n catheter and the sleeve 
35 catheter. 
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Figs. 1, 2 and 3 show the details of a sleeve 
catheter 10 disposed on a balloon catheter 11. The 
sleeve catheter is slipped onto the balloon catheter such 

5 that the head portion 16 extends at least partially over 

the balloon 12 which is mounted on a flexible guide rod 

14 as sh o w·n -1 n .Fi 9·. 2 • In these re l at iv e p o s. i t i on s t he 
two cathete.rs are inserted into a vessel er an ar.gan. 

The outer lumina 18 terminate in the head portion of the 
10 

1 • • .:> 

20 

s 1 eeve catheter and they extend over the ful ·1 1 ength of 

the sleeve catheter up to the connecting structure which 
is shown in Fig. 5 and explained below. As shown the 

outer lumina 18 are arranged in a circle a~ound a central 
1 umen 20 wherein 6 to 20 01Jt er l umi na. may be provided 
depending on the size and the app1 ic~:tion area of the 

sleeve catheter. 
It is also possible to provide only one or twa 

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 or the 

lumina are adapted to a particular application. 
In the cros~-sectional view of Fig. 4 which is 

taken acro·ss a he.ad port ion 16 di ~posed . on a ba 11 oon 
catheter 11. there are eight outef"' 1umina 18 which are 

2.5 Provided with discharge openings 24 leading to the out­

side of the head portion. These discharge openings 24 

are so designed that they open onl Y toward the end cf 

balloon pressure application and then discharge a 

medicine contained in the outer lumina 18. It is also 
30 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 expansion of' the head 
portion 16 it is pro·vided, at lea.st on the outside, with 

35 · ·· ~adial g~oov~s 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 smal 1 pressure 

requirements.. In order to further reduce the pressure 

required for the expansion of the head portion further 
s radial grooves 23 may be provided at the inside of the 

head portion adjacent the ce~tral lumen 20, the grooves 

23 extendin~ longitudinall~ between the outer lumina 18. 

Ir two radi'al grooves 23· are provided at opposite ·S-ides 

of a radial groove 22, t hree·-h i nge structures are formed 

10 which further facilitate expansion-of the head portion. 
With this arrangement the head portion can ~e 

pressed in suff ic:ient l y tight contact with the vessel 
walls by the pressure of, for example, 5 to 8 bar 

required for full expansion of the balloon so that the 

15 madicine, when applied through the outer lumina 18 and 

the discharge openings 24, will not rlow away but will be 
ai:>plied 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-
20 t rat i on s • 

Fer good distribution of' the medicine during 
dilation whe~ the head portion is firmly pressed against 

the e~panded tissue by the .pressu~e built up in the inner 

balloon. that is, in order to inject the medicine essen-

25 tial ly 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 or the head portion 
toward the proximal end. With this· arrangement it is 

30 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 wal 1 la.yers. Tl'le amount of medicine 
released into the vessel· after d,r1ation of the catheter 

35 which ~ormally takes p~ace ~fter about 60 se~onds is th~n 
relatively small and it is diluted in a material way so 

that as far as the dose is concerned it is i~relevant 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-to~ic compounds are 
used whose effects can be well determined but also 9enet-

s ically designed medicine may be used. 
Utilization cf pressure generators Cindeflator) 

as normally used in connection with.balloon dilation per­
mits injection and inFiltratton of m~dicine into th~_tis­
sue under any desired pressure and in any desired prede~ 

10 terrnined amount. 

15 

Fig. 5 shows a connecting structure for an 
indeflator and for an operating mechanism for injecting a 
medicine. The connecting structure comprises a Y connec­
tor with a terminal 32 for scavenging an·d ·a term"inal 34 
for the indeflator. The balloon catheter 11 is connected 
to this V. 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 cf a 

20 pressuriiar which is not shown in the drawin9. Within 

the connecting structure 36 the terminal 37 is connected 
to _the outer lumina 18 cf the sleeve catheter. 

Wi--th this connecting structure ar-rangement. the 

balloon dilafion ·can be performed independently of the 

23 application cf the medicine so that the medicine can be 
admini,tered independently and in predetermined amounts. 

For the treatment. of ._coronary vessels the 

invention provides for a substantial advantage in that 

the elegance of the balloon dilation method is maintained 
30 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 are~. 

However ·the arr~ngement ac~ording to the inven-... 
33 tion is suitable not rrnly 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. 

5 The arrangement according ta the invent ion is al so par­
ticularly well sui_ted for the treatment of cancero~s 

areas with growth~inhibiting compounds <in this ca;e 
cytostatics). The arrangemerit furthe~ permits tr~atment 

of tubular structures riddled with carcinoma without 
10 endangering or blocking passage therethrough that is also 

ma 1 i c i ous si cl<nesses in the area cf' the trachea or the 
intestines can be treated in accordance with the inven­
tion uithout disturbing passage thrcugh the affected 
areas. Also for the treatment of prostate hypertrophy 

15 medicine can be administered in the descr.ibed 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· ves_sel to be expanded upon inflation of sai.d 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. 

t tll\llt "II" Ill" \11\1 " tll\ * C L M S * 
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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. ~ 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 acco!ding 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 on.e 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. 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. 

Hllllll f lflll llllf lllll II lllf 
* C L M S * li1lii1fii1tti1lilf 
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.SL'EEVE 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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. Manschettenkatheter 

Die Erfindung betrifft ein~n Manscheitenkatheter zur Benetzung. und Infiltration 
. . 

einer GefaBwand mit._einem Fluid, insbesondere einem Arzneimittel, vorzugswei-

s~ wahrend der routinem~igen Behancllung mit einem Ballonkatheter . 
. . 

Fttr die Behm?-.dlung. von GefliBverengungen in Arterien ist die Ballondilatation 
. . . . . . 

al~ wenig invasive, sehr. wirkungsvolle und elegante Methode anerkannt. Die 

E~g lehit Je<Joch, daB di~ Behandlungsme~ode eine hohe Rezidi~ate in 
der GroBe~ordn~ yon etw_a 80% der ~ehandelte:n P~tienten1hat, · d.h. die Gefli.B­

verengung steUt sich·innerhalb von mehreren Monaten, z. B. zwischen 3 und 6 
. . . . . . . 

. :iv.t~~ten ·wieder ~· Es gilt als na~pgewiesen, daB dB:bei Zellwachstin.nsvorgange . . . . . . .. 

~ine R9lle spielen, die durch die Ballondilatation, d.h .. die Aufw~itung urid das 

·R~iae~ <les Gewebe~ ausgel<>st werden~ Es ist. daher w:Unschep.swert, in dem der 

B~londnat~tfon ·illlterworfen~n ·Gef!Bberei~h eine Zusatzbehandlung durch-

.. zurillireri,.die ~em solch~n "(}ewebewa:chstum. ~tge_genwirkt. 
.. . . . 

. · Es sind. tint~rs~edliche 1'4eijioden fiir wachstums~emmeride Eingriffe bekannt, . . . . - . .· . . . . . . . 

· "insb~sondere d~ch $netgieapplikatfon, z.B. µlit einem Laser, oder durch lo~ale 
. . . . . ·. . . . . . . . 

.. l\{.edikamentenyerabreichung. .Als ·Trager der . lokalen Medikam.entenverab-

:· .-_· · ~~ic~~ ··sind. -s~g~. Stent~· (~~ah~andsttitzen) bekannt, deren Ei~satz jedoch 

. ums~dlich ist, Un.d die sich ~ch ni~t,entfemen lasseri. . . . . . . .. . 

Es ~de. auch~ :scho~ vorgescltlagen Ballonk~thet~r .zu benutzen, b~i qen.en der 

:fJall~n ·perfon~rt .ist, so ··daB wahrerid der -Ballondilatation ein Arzneimittel 

· · appliZiert we~d~Ii: kann~ das . in ·das Gewebe_· .e~dringen soil. Dieser Vorschlag. 
. . 

.. e~eist. sich je4o~h ~s un~weckmaBig, da bereits zu Begjnn und wahren~ der 

: Ballonentfaltung.im.kontrollierbare Mengen des Arzneimittels verloren gehe~, so 

. _daB: ·~s ~cht ~agllch. fst, wahrend de·~ Behandlung ~i~e de.finierte Arz:r;iei~ttel-
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menge f~ die Benetzung des Gewebes und das Eindringen in die GeiaBwand in 
dem zu behandelnden Bereich der GeftiBwand zu verabreichen. Beim Aufblasen 
des .BaIJ~ns, und zwar bev~r sich der Ballon an der GefaBwand anlegt, flie13t ,, 

. namlich bereitS ein wesentlicher Anteil des Medikaments mit dem Ergebnis ab, • 
dal3 die vorzeitig freigesetzte Arzneimittelmenge nicht an die zu behandelnden 
Gefa13schichten gelangt, oder dal3 eine unerwiinscht hohe Dosierung erforderlich . . . 
ist, ~ den lokal zu behandelnden GeftiBbereich ausreichend mit dem Arznei-
mittel zu beeinflusse~. Ein weiterer Nachteil wird darin geseh~n, daB in einem 
perforierten Ballon nicht geni.igend Druck aUfgebaut werden kann, um das 
verengte GefaB atif~tiweiten· . 

. Es. ist ~sch~swert die· i~ Ve~b~ndung .mit einem perforierten_ Ballon geschil-( 
derten·Nachteile zu uberwinden. ·nabei soll die Effektivitat und die Eleganz der . . . . . . . 
Ballondilata~on erhalten bleiben und wahrend des gleichen Eingriffs ohne . . 
weseritlichen zusatzliclien . Zeitaufwand eine ·medikamentose Behandlung des 
Gewebes urui der · "GetliJ3wazid ermHglicht werderi.· E~ ist daher. Aufgabe der 
Erfinduri.g die·etablierte BallOnkathetertechnik so·zti el"Weitem, daB.einerseits die 

. hohe . Rezidivrate ·durch ·· glefohzeitige Arzneimittelapplikation herabgesetzt 
-· wer~en ~ann, wobef gewahrleistet ist~ daB das · A.rznei:Oiittel in ~er gewi.inschten 
· Dosierung im wesentlichen nur an die z1ibehandelnden "Gewebeteile gelangt_. 

Diese .A.cl-gabe.· ~d _ausgehe~d-_ vo~ elem eingangs ·e~ahnten -~anschette~­
katheter erfind'1ogsgem!B dadurch gelost, daB der Manschettenkatheter einen 
Kranz. von· iin. · -Quersclmitt·. Uin ein zentrales Lumen verteilte AuBenlumina( . . . 
atifweist, ~e ini KopfsegnieD.t_in ·AustrittSoffnungen eiiden, daB der ~anschet~n-

, katheter· in.it .seuiem zentralen Lumen auf eirien Ballorikatheter aUrschiebbar ist, 
~obei der Ballon·~umindest teil~eise iibergriffen·wl.td, da:B sich das Kopfsegment 
des MansChettenkatheters :aurch Aufblasen des Ballons ·bis ztir Anlage an die 
Innenw8J1,d des Geia13es aufweiten liiBt, und d~ .das iiber die AuBenlumina . . . . . . 

.zugefumte. bzw:. in: diese eing~fUllte Fluid mit- Hilfe _eines angelegten Drucks 
dtirch di~ A~stritt~of'fnunge~ in:.das GeftiB bzw~ ~tl G~fa13wand ap~lizierbar ist. 

Die Ma.'3nahriien -der Erfindung bieten den Vorteil, daB der Manschettenkatheter 
auf eineri -r~u. des deflati~rten Banons eines Ballonkatheters aufschiebbar ist, so 
·da13 das niedrige -Ballonprofil,· das ·zum Eindririgen _in· eine · GeftiBverengung 

' 

' -
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notwendig ist, nicht verschlechtert wird. Durch das Aufblasen des Ballons wiid 
das Kopfsegment -des Manschettenkatheters .gegen das zu behandelnde Gewebe 
gedl"Uckt, so daJ3 im Stadium der Dilatation das gewlinschte Arzneimittel zusiitz­
lich durch die AuBenlumina und die Austrittsoffungen unmittelbar in das zu 
behandelnde Gewebe eingep~el3t werden k~ und in das Gewebe eindringt. 
Damit. konnen zur Unterdriickung cies ·angeregten Zellwachstums im .Behand~ 
· lurigsbereich sowohl zelltoxisch ,wirkencle Sl,lbstanzen als auch geri.technologisch 
designierte Medikam.ente unmittelbar in· den :tu ·behandelnderi Gewebebereich 
injiziert werden. 

. . 
Eine weitere Ausgestaltung der Erfindung sieht vor, .daB die Austrittsoffnungen 
praformiert sind und sich durch die Applikation des Ballondrucks offnen. Es ist 
auch vorges~he:O:~ daB ciie Austrittsoffnungen praformiert sind und sich durch die 
Applikation:· eines zusatzlichen.Drucks auf die AuBenluI:Dina ofihen. 

Um die A~weitung des ~opfsegments des M~schettenkatheters zu begiinstigen, 
sieht eine:weitere ~lµigestaltung der Erfindwig vor, daB das Kopfsegment auf der 
A~enseite ,zwischen den Austrittsoffnungeli mit in Lingsrfohtung verlaufenden 
Radialeins~tten versehen ist. Das Aufweiten kann weiter begiinstigt werden, 

.. indem _-atieh :in det das .zentrale -Ltimen begrenzenden Inilenwand zwischen den . . . . . . 

. . AuBenlumina iri Liing~rich~ung verlaufen:de Radialschnitte vorhariden sinci. 

· Fiir die mcsglic~st".lqkaie Verabreichung ein~s -Medikaments im unmittelbaren 
Berelch ·. der · G~fa~v~r~iigllllg · od~r S~nose. ist. es a~ch zweckiiltiBig, daB die 

·.Prafonnation de~·A~tnttsBfihUn.gen derart ausgef'Uhrt ist, daB sich die Austritts­
l>~~ge,; ·. ~t • .. all$ie.igen4e~· · Druck .. vom. distalen Ende ausgehend zum 
pro:xim~E)n Ende des Kopfs·e~entes bin verlaufe;nd 6ffneµ. . . . . . . . . . . .. .· 

. . . 
· ·Je nach demAnwendungsort des Manschette~atheters_in Verbindungmit einem 
· .. Ballocltathet~r in: ~faBe~ .. ~der O"ri~en kann es · wiinschenswert sein, 

· _:: ·. uriter~Chiednche.~e;imittelmengen·fttr di~ Gewebebenetzung bzw. Infiltration 
. iri das Ge~eb&: zu applizi~en.· A~s clie~e~ Grund. sie.ht die Erfindung vor, daJ3 
·.· .. ·:ttber den UDrr~g des·.Ko~f~egmentes zWischen.sechs bis zwanzig AuBenlumina 

· · ·. verteilt ve>rgese~en_ SiD:d. · · 
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Die Vorteile und Merkmale der Erfindung ergeben sich auch aus der 
nachfolgenden Beschreibung eines Ausflihrungsbeispiels in Verbindung mit den _ 

. I 

Anspriichen und der Zeichnung. Es zeigen: 

Fig. 1 das auf eiiien Ballonkathe~er aufgesch_obene Kopfsegment eines 
· Manschettenka~heters; 

Fig. 2 einen Schnitt durch das vordere Ende des Ballonkatheters· mit 
aufgeschobenem Kopf~egment; 

Fig. 3 einen Schnitt. durch einen aufgeblasenen Ballon mit einem aufge­
weiteten Kopfsegmerit des Manschettenkatheters; 

. . . 

Fig. 4 · einen Sclmitt l~gs 'der Linen IV - ·IV der Fig. 1; 

Fig. 5 di~ __ Anschlu13vorrichtungen Z'1Ill Betiitigen ~es Ballonkatheters 
und des Manschettenkatheters . 

. . 

( 

Aus .den.Fig: 1,. 2·und 3 gehen Einzelheiten des auf ein~n Ballonkatheter 11 
aufgeschobenen MBll.Schettenkatheters 10 hervor. Der Manschettenkatheter ist 

. . . 
auf den· ;B~lonk~theter aufges~Qben, wobei das Kopfsegment 16 den Ballon 12 . . 

zun:;Undest -teilweise, ~l;>er~eift, wie aus Fig .. 2 hervorgeht~. In ·dieser Zuordnung 
:w:erd~ dj.e beiden Katheter in ein Gefa.B .oder Organ eingefi.ihrt~ Im Kopfsegment 
des Manschettenkatheters encl.en die. Au13enlumina 18, weiche sich iiber die . . 

gesamte LArige _des M8*schettenkatheters bis zu der in Fig. 5 dargestellten und 
. spater. er1aU.terten.· -.Ari~chJ.uavoniciitmig. er~tre~ken. Es ist · vorgeseJ;ien, daB diesl . . .. .. . . . . . . 
Au13enlllmi:nl;l _l8 u;_ ·em~m Kr~z um ein zentrales Lumen 20 angeordnet sind, 
· wqbei je ·nach Gro.B~ und Anw~~dungsgebiet des Manschettenkatheters zwischen 
6 his 20 AuBertluiDina lS vorgesehen s~~ konneii~. . 

. . . 

Eine. ni~ht. daTgeste_llte A~fiihrtmgsforin ·sieht . au~h vor, ·. daB in Langsrichtung 

-. 

. des .Mim:schettenkatheters ·n~ em Lumen bzw. 2 Lumina vedaufen,· die sich im 
Kopfsegriient··in ~ehre~e_.AuBenlumina ~ufteilen kanne~. D_er Q~ersclmitt und die. • -

.. Anorchnmg der Ltimma Wii-d an ·de~jeweillgen Anwendungsfall angepaBt. 

In dem in Fig. 4 dargestellteri Schnitt durch das auf einem Ballonkatheter 11 
aufgeschobene. Kopfse~ent 16 sind acht AuBenlumina 18 vorgesehen, die 
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Austritts5ffuungen 24 zur AuBenseite des Kopfsegmentes haben. Fi.ir die Gestal­

tung dieser. Austritts6ffnungen 24 ist vorgesehen, daB s~e sich erst gegen Ende 

der· Applikation des Ballondruckes Hffnen und · ein im AuBenvolumen '18 
. . 

befindliches M'dikament austreten lassen. Es ist auch vorgesehen, die A.ustritts-

6tlhungen prlformiert' so auszugestalten, daB sie sich durcl;l die Applikatioti.· eines 

zusatzliChen ·iiber die AnsChluBvorrichtung·zugefilhrten Druckes <Sffnen .. 

Um daa· Aufweiten des Kopfsegmente~ 16 zu. erleichtern, ist dieses zumindest auf 

der AuBeriseite zWis~e~ . de~ · A~~tnttsa~ung~n 24 mit in Langsrichtung 

verlaufenderi. RadialellischDitten 22 versehen, die· nicht durch die Jnnenwand des 
. . . 

· Kopfsegnientes hindurChgehen. :Dadurch entsteht ein · Gelenk, aufgrund dessen 
. . 

si~ der Radialemschnitt ·20 <Sffuen ·kann und die Aufweitung des Kopfsegmentes 

mit einem geringere~ ~ruckaufwand mllglich ist. Um den fiir die Alifweit~g 

benotigten Druck weite~ zu verrlngem, k<Srinen weitere Radialeinschnitte 23 auf 

der das zen:trale Lumen begrenzenden Innenseite des Kopfsegmentes vorgesehen 

sein,_ die· in Llin.gstj.chtung zwischen den AuJ3enlumina 18 verlaufen. Wenn beider-

. seits .. des. RadialeiilSchnittes 22 zwei :&idiaiei.n~chnitte 23 .vorgesehen sind, 

ergeben· sfch di:ei ~ele~~,_'-die das AUfweften ·des Kopfsegmentes weiter 

erleiChtern. 
-t" :·· 

Bei~ dieser . ."Ausgestaltung_ · kanri ,das Kopfsegment riiit dem · fiir ·die vollstandige . . . . 

· -Ausdehriung' des ·:Ballons benotigten Druck v<?n ·iJeispielsweise 5 bis 8 bar 

... genuge~d fe'St an die G~~:wand ang~driiCkt ·warden, so daB bei ·der Applikation 

·,des Ai-zneimittels ·' durch die" AuBenlwnina 18 · und die· Austrittslifihungen 24 

tlieses, ·.nicht-. ~bme.B~- · s~~de_rn· mit. geniigend · .hoher Konzentration an die 

· · W andinnenschlcht gel?racht , _und anschlieBe-nd · iri · tiefei-e W ~dschichten mit 
. . 

.geniigend hoher Konzentration inGltriert werden kann. 
. . . . . . . . . . . . . . . .· .. 

. .. . . .. ~ . . . . 

.. ··. Um die ·v~~il\ing des·-Arzneirilittels im Stadium d~r Dilatation~ .wenn das Kopf-

_:. · se~ent dur~.: den · iin :innenliegenden Ballon aufgebauteri Druck gegen das 

gesprengte Geyv~be gedxiickt wird,' mt>glichst im Zentrum:. der. behandelten 

Engstelle injizieren Z\1 . konp.en, · ist vorgesehen~ d~B die .Praf'ormation der 

Austrltts<Sffn'.un~~- ·24_ .derart au~gefiilut ist;. daB sich diese · Austrittsoffnungen 

. ·mit a~t~ig~nd~m._b.ruck v~m._~·~tale~ ~nde ausgehend ~_proximalen Ende des 

Kopfse~enui~ .. ~n ve~lauf~d . offne~. riamit" wird · g~wahrleist~t, daB.. das 
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injizierte Arzneimittel nicht abflieBt, sondern in geniigend hoher Konzentration 

in die gewiinschten· Gewebeschichten und die anschlie.Benden tieferen Wand- -

schichten eing~preBt und infiltriert wird. Die nach der Katheterdeflation; w~lche 

in der Regel nach ca. 60 sek. stattfindet, eventuell noch im Geffil3 freigesetzten 

Arzneimittelmengen s~d de.nn verh!ltnismiiBig gering und werden auf natiir­

lichem W ~g erdunnt, so da.Q sie fiir das Gesamtk6rpersystem dosismiil3ig keine 

Rolle spielen, selbst wenn sie fiir den lokalen Gefiil3abschnitt in hochdosierten . . 

Mengen ·appliZiert we~den. Ftir die Applikatio~ ko~en in erster Linie bereits 

wohlbek~te. und. in flu.er Wfr~ung il:1t abschatzbare zelltQ~sche Substanzen 

oder auch geiltechnologisch designierte Medikamente in ~rage. . 
. . . . .. . . . . . . .. . . . . ( 

Durch. die Verwendung __ der·iiblichen bei der.".~allondilatation benutzen Druck­

gener~toren (lndeflator) konnen ·die Arzneimittel ·unter beliebig hohem Druck und 

in· beliebiger, :vorher festgelegter Menge in .das Gewebe injiziert bzw. inftltriert . . . 

werden .. 

In Fig. 5 ist . die AllSchl~vorri~ht~g· fUr einen. Indeflator sowie flir eine 

Betatigungseiririchttin~ zMi . Efnpresse~ ·ein~s _Arzneimittels dargestellt. Diese 
. . . . . 

Anschlaj3vorrichtung besteht a~ em.em Y-Konnektor mit e~em _AnschluJ3 32 fiir 

die Spiilung ~d einem .Aiiscblu.B 34 fiir ~en Indeflator. Ari diesen Y-Konnektor 

ist der BalloDkath~ter.- -11 .angeschlossen. Der .. aur· den Balloilkatheter 11 . 

. aufgeschobene . ;.Ma,llschettenkatheter 10 ist am hinteren Ende m.it einem 
. . 

Konnektor 36 :yersehen, ·der einen ··.AnschlW3 37··hat, Uber welchen das Arznei.". 

mittel n;iit ~ilfe . ei:lles · -rtlcht ·, dargestellten. Druckgenerators. zugefiihrt werdeJ 

kann. lnnerhalb des. K~nnektors 36 ist .der AnschluB 37 an die AuBenlumina 18 
. . .. 

des M~schettQnkatheters· ange~chlossen .. · · · ··. ·· . . 

Dur~h diese Ausgestal~g der AD.~chluBvonich~ung. kann die Ballondilatation 

tinabh!ngig · y~n der :. Applik~tfo:c:i ·des Arziieimittels erfolgen, und,. wie bereits 

erwahnt, .·das Arzneimittel iii beliebiger -sowie festgelegter Menge verabreicht. 

-w~rden .. 

·. .: · Bezoge~ :~ur di~ Beiian:dlting von HerzkranzgefaBen liegt. ein wesentli.cher Vorteil 

der Erfindung.· dariil.~ daB die Eleg-an~ der Ballondila.iationsm:ethode ·erhalten 

· · bleibt ~d der -Ehigriff. riicht .v.~rlangert wird, weµ die I~jektion wihrend der 
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iiblichex;i Ballondilatation erfolgt und eine genau definierbare Arzneimittelmenge 

in einem genau ersichtlichen GefaBsegment appliziert werden kann. 

Die· Erfindung ist jedoch nicht nut fiir die Anwendung in Herzkranzgef:aBen:t son­

dern auch in ~ierengefaBen, Extremi~tengefaBen und gegebeneniaUs auch in 

KopfgefiiBen g~eignet. Sie kann au~h fUr die Benetzung · und Infiltration von 

· GefaBsegmenten niit wachstumsheinmenden Substanzen in Organen oder rl>hren­

iOrmigen Systemen Verwendung finden, ·wie z.B .. der Hamrohre, der Gallengiinge . . . 

und · antler~ gefiiBartigen Organen. Insbesondere fiir die Behandlung von 

krebserkrankten Bereichen .mit wachstumshemnienden Substanzen (in diesem 

Fall Zyt~statik~) ist· die ~rfindung besonders ·gut geeignet. Damit wird die 

Behandlung von rHhreDfdrmigen und· von Karzinom befallenen Strukturen 

moglich, ohne den Transport durch diese .Struktur~.n zu ge~den, d.h. auch 
bHsartfge ErkrarikUllgen in1 Trachealraum oder im Darm kl>nnezi nach diesem 

Prlnzip ·behandelt ·we~den~ ~hne daB 'cn·e Passage durch die. erkr~te Strµktur 

gestort wird. Auch fiir die Behandlung der Prostatahypertrophie konnen Medika­

mente auf die beschrlebei:ie ·Weise h~rangefilhrt werden. 
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PATENTANSPRUCHE 

1. . Mati.schettenkatheter zur·Benetzung und Jnm,tratioil einer Gef~wand 

oder anderen rohrenfdrmigen Organen rilit einem Fluid, insbesondere einem . .. . 

Arzn~~ttel, .. 
dadurch gekennz~ichnet, 

. . 
- da.6 der Manschettenkatheter (10)· einen Kranz·von· im Querschnitt um ein 

zentrales Lum.ep. (20) ve~ilten.AuJ3enlumina (18) aufweist_, die·im .Kopfsegmeny-

(16)~ Austrittsoft'nungen (24) enden, · 

- daB der ManschetteDkatheter (10) mit selliem zentralen Lumen (20) auf einen 

Ballonkath~tei" '(11) amschiebbar. ist imd. de~· Ballon .(12) zumindest teilweise 
. . . 

iibergreift, 
. . . 

- daJ3 ·sich das.Kopfse~ent (16)-.des Manschettenkatheters durch Aufblasen des 

Ballons (12) bis zur Anlage an der lnnenwand des GefaBes aufweiten laBt, 

- und daB das iiber die AuBenlumina (18) zugetl.ihrte bzw. eingefiillte Fluid mit 

Hilf e eines angelegten Dnicks dlirch die AuJ3enoffnungen (24) in d,as Gefli.B bzw. 

die· GefaBwand applizierbar ist. 

( 

2. . Manschettenkatheter nach Anspruch 1, 

~adurch geke~eichnet, 

4aB die Austritts<Sffnungen (24) pr!rormiert sind und sfoh durch die Applikation 

des Ballondrucks offnen. 

3. Manschettenk.~tlleter nach Anspruch ~, 

dadurch gekennzeichnet, . 
daB die Austrittsoffnungen (24) prEiformiert sind und sich durch_ die Applikation 

eines zusatzlichen Drucks auf die AuBenlumina (18) offnen. 

11111111111111 11111 1111111 1111 
* C L M S * 
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4. Manschettenkatheter nach einem der Anspriiche 1 bis 3, 

dadureh gekennzeichnet, 

.daB das ~opfsegment (16) auf der AuBens~te zwische;n den Austrittsoffnungen 

(24) mit in Langsrichtung vetlautenden 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 Langsrichtung verlaufende Radialeinschnitte (23) 

vorhanden sind. 

6. Manschettenkatheter nach einem oder n;i.ehreren der Anspriiche 1 bis 5, 
dadurch gekennzeichnet, 

. . . 
daI3 die Priformation der Austrittsoft'nungen (24) derart ausgeffihrt ist, daB sich 

· die Austrittsoff~ungen ~t mµ;teigendem Druck vom clistalen En.de ausgehend 

zum proxbnalen Ende des Kopfsegmentes (16) hin verlaufend offnen. 

. . 

7. Manschettenkatheter ~ch einem oder mehreren der Anspriiche 1 bis 6, 

dadurch gekennzeichnet, 

daB iiber den Um.fang des Kopfsegµientes (16) zwischen sechs bis zwanzig ·AuJ3en­

lumina (18) vorgesehen sind. 

I 1\1111! \Ill~ 11111 Ill~ II 1\ti 
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ZUSAl\.'.IMENFASSUNG 

MANSCHETTENKATHETER 

Ein Manschettenkatheter (19) mit einem zentralen Lumen (20) weist auf seinem · 

Umfang einen ·Kranz von AuJ3enlumina (-18) auf, die im Kopfsegment, (16) in 

Austrittsoffnungen (24) enden. Der Manschettenkatheter wird mit seinem 

zentralen Lumen auf einen Ballonkatheter (11) aufgeschoben, so daB sich das 

Kopfsegment (16) durch Aufblasen des Ballons (12) bis zur Anlage an der 

Innenwand des GeiaBes aufweiten laBt. Das iiber die AuBenlurnina (18) 

zugefUhrte bzw. in diese eingefiillte Fluid wird mit Hilfe eines angelegten Drucks 

durch die Austrittsoffnungen (24) in das Gefa.B bzw. die Gefa.Bwand appliziert. 

Damit !assen sich Medikamente in einfacher Weise von auBerhalb des Korpers an 

einen eng begrenzten Zielraum. transportieren 

(Fig. 1) 
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SLEEVE CATHETER 

The invention relate~ to a sleeve catheter for 
the wettin9 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 invasiva but very effective and elegant method. 
Experience however shows that this treatment method has a 
h i g h r e cur r enc e rat e i n t n e o r d e r o f ab au t 30% o f t he 
treated patients, that is, within a period of several 
months, for e~ample, between 3 and 6 months, passage con­

striction will reoccur. It has been shown that this is 
at 1 east partly caused by eel 1 growth which is caused by 
tha 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 bal 1 oon dila­
tion additional treatment which counteracts such tissue 
growth. 

Various methods for growth-inhibiting treatment 
are known. particularly, the application of energy, for 
ex amp l e , by means a f a l as er a r the l o ca 1 i zed treatment 
with special medicine. As carrier for the localized 
treatment with medicine it is known to use wire wall sup­
ports <so-called stents> whose use however is complicated 
and which cannot be removed. 

This i~ the· replacement sheet 
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lt has also been proposed to use balloon 
catheters with perforated bal 1 cons so that, d1Jring 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 ta the lissue wall areas ta 
be treated for wetting of the tissue and infiltration 
into the tissue wall. During infla.tfon of' the ballcon, 
that is, before the balloon wall abuts the vessel wall, a 
substantial amount of the medicine is released and tl-ds 
prematurely released amount of medicine does not reach 
the vessel layers to be treated and, canseq1Jently, an 
undesirably high dosage is required if the particular 
vessel al"ea to be treated is to be exposed to a suffi­
cient amount of medicine. Another disadvantage is se.::n 
in the fact that only an insufficient amount of pressure 
can be generate<J with a. perforated bal locn which may not 
be enough to expand the restricted vessel area. 

It is desirable to overcome the disadvantages 
as de s c r i b e d in c o n n e c t i on w i th a per f o r a t e d b a 1 1 o on , 
wherein however the effectiveness and the elegance of 
balloon dilation should be maintained and medication 
tr&atment of the tissue .and the vessel wal 1 should be 
f'aci 1 itated 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 recurrence 
rate can be reduced by the simultaneous adm~nistration of 
medicine, and, on the other hand, the medicine is adr.iin­
istered in the desired dosage and is applied essentially 
o~ly to the tissue areas to be treated. 

In a sleeve catheter for supplying medicine ta 
the walls of a vessel or tubular organ in which a number 
of outer lumina extend longitudinally around a centr-al 

l 
1 r. 
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lumen, the outer lumina have radial discharge openings in 
the area of' the head pol"'tian. of' the catheter, which is 
slidable onto a balloon catheter in order to be disposed 
at least partially on the balloon of the balloon catheter 

. so as to ba 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 en9a9~d by the outer surface 
of the head portion. 

The arrangement according ta the inventio·n has 
the advantage that the sleeve catheter is slidable onto a 
portion of the deflated ~alloon of a balloon ~atheter, so 
that the low bal loan profile as re~uired for the inser­
tion of the catheter into constricted· vessel area is 
essentiatly maintained. Inflation of' the balloon forces 
the head portion of the sleeve calhetei' 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 lumina directly to the tissue to 
be treated whereby it enters solely this tissue. In this 
manner all toxic compounds or 9ene-technolo9ically desig­
nated medicine adapt~d 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 sucn that 
opened by application of the balloon pressure. 

they are 
They may 

also be preformed in such a manr.-er that they are opened 
by the application of additional pressul'e to the outer 
lumina. 

In order to f'aci 1 itate the expansion of the 
head portion of the sleeve cathetert in another embodi­
ment, the head portion is provided at its outside between 
the discharge openings with 1o~gitudinally eMtending 
radial notches. Expansion can b~ further facilitated by 

This is the replaoemeat &heet 
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providing longitudina11y extending radial notches also in 
the inner wall, between the outer l umina, which is dis­
posed adjacent the inner lumen of the catheter. 

ln order to administer the medicine as 1oca11y 
as possible, that is, only in the close proximity of the 
constricted vessel area, or steno~is, it is advantaseous 

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 th~ 

sleeve catheter is to be used in connection with a bal­
loon catheter, in vessels or in Or"gans, 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 
portiont 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 dr-awi.ngs and 
defined in the claims. 

Figure 1 $how~ the head portion or a sleeve 
catheter disposed on a balloon catheter; 

Fig. Z 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 er-ass-sectional view 
inflated balloon with an expanded head portion 

of the 
of the 

sleeve catheter, 
.Fig. 4 is a crass-sectional view along l~nes 

!V-IV cf Fig. 1; and 
Fig. 5 shows the. connecting 

operation of the balloon catheter 
catheter. 

structure for the 
and the sleeve 
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Figs. l. 2 and 3 show the details of a s1e~eve 

catheter 10 disposed on a balloon catheter 11. The 
sl•eve catheter is slipped ~nto the balloon catheter such 
that the head portion 16 extends at least partially over 
the balloon 12 which is mounted on a flexible CJUide rod 
14 as shown in Fig. 2. In these relative po;itions the 
two catheters are inserted into a vessel er an organ. 

The outer lumina 18 terminate in the head portion of the 
sleeve catheter and they extend over" the ful-1 length of 
the sleeve catheter up to the connecting structure which 

is shown in Fig. 5 and explained below. As shown the 

outer lumina 18 are arranged in a circle a~ound a central 

lumen 20 wherein 6 to 20 outer lumina may be provided 

depending on the size and the appl ic~tiQn 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 inta several outer 
lumina. The cross-sect.ion 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 on a balloon 

catheter 11, there are eight outer 1 umina 18 which are 

provided with discharge openings 24 1 eading ta 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 ~ontained in the outer. lumina 18. It is also 
possible to preform the discharge openings in such a way 

tnat they open only by application of additional pressure 

applied via the connecting stru~ture. 
In order to faci 1 itate expansion of .the head 

portion 16 it is pl"'ovided, at least on the outside, with 

radial grooves 22 which extend longitudinally between the 

dischar~e 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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hinga structure allowing the radial grooves 22 to open up 
and expand the head portion with only small pressure 

t"equirements. In order to further reduce tne pressure 
l'equired 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 ti.Jo radial grooves 23 are provided at opposite sides 

of a radial groove 22, three-hinge structur-es al"e formed 

which further facilitate expansion·of the head portion. 
With this arrangement the head portion can b.e 

Pl'essed in sufficiently tight contact with the vessel 
walls by the pressure of, for example, 5 to 8 bar 
required for fu 11 expansion of the bal 1 con 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 wi 11 penetrate the wall and then 

infiltrate the inner layers _in sufficiently high concen­
trations. 

Far 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 

bal loan, that is, in order to inject the medicine essen­

tially in the center area of the constl'iction being 
treated, the discharge openings 24 are preferably pre-

. formed in such a mannel' that they· open with increasing 
pressure beginning at the distal end of the head ?artion 
toward the pr-aximal end. With this ar-ransement it is 
insured that the injected medicine is not carried away 

but is applied in suffici~ntly high concentration to the 
tissue layel's as desired and 
i n t a t h e d e e p e r wa 1 I 1 a y er s • 

subsequently infiltrates 
The amount of medicine 

released inlo 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 wa~ applied 

localized to· the treated vessel area. For application, 
Primarily already well known cell-to~ic compounds are 
used whose effects can be welt determined but also genet­
ically designed medicine may be used. 

Utilization of pressure generators Cindeflator) 
as normally used in connection with balloon dilation per­
mits inJ~ction and infiltration of medicine into th~ 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 Y connec­
t or w i t h a t er mi n al 32 f o" s cave n gin g and ·a t er m"i n a 1 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 of the sleeve catheter~ 

With this connecting structure arrangement the 
bal 1 oon di 1 at ion can be performed independently of the 
appl ic.ation of the medicine so that the medicine can be 
administered independently and in predetermined amounts. 

For the treatment of .coronary vessels the 

invention pl"ovides 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 normal dilation procedul"e during 
which, f~rthermore, an exactly defined amount of medicine 
is administered within a well determined v~ssel are~. 

However the arrangement according to the inven­
t ion 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 far· vessels 

This is the replacement sheet 
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in the head of' a patient. It may al so be used for the 
wetting and infiltration of growth-inhibiting compounds 
in vessel portions of organs or tubular systems such as 
the uret~ra 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 ca;e 
cytostatics>. 
of tubular 

The arrangement further permits treatment 
structures riddled with· carcinoma without 

endangering or blocking passage therethrough that is also 
malicious sicknesses in the area of the trachea or the 
intestines can be treated in accor·dance with the inven­
tion without disturbing passage through the affected 
areas. Also for the treatment of prostate hypertrophy 
medicine can be administered in the descr.ibed 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. 

111111~ 11m~ 0~1111~ 111111 
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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. ~ sleeve catheter according to any ~ne 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 t~e 
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. 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. 

1111111111111111111 11111111111 
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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 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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SLEEVE CATHETER 

The invention relates to a sleeve catheter for 

the wetting 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, tt"l :k,ppliqatio.n of energy, ,.for, 
~-: . . .. -: .... .....:·.,. . . ;, ., . ~ ·t · .. , ·\ ·. 

example, by.means of a laser· ;6-r th~:f loca.lizea treatm.erit 

with special medicine. As ·· carrier for the localized 

treatment with medicine it is known to use wire wall sup­

ports (so-called stents) whose use however is co:i;nplicated 

and which cannot be removed. 
. This· Is the ·repla~m• sheet 
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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~ssel layers to be treated and, consequently, an. 

undesirably high dosage is required if the particular 

vessel area to be treated is to be expos·ed to a suffi­

cient amount of medicine. Another disadvantage 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 wi t_hout 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 recurrence 
, .. 

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. 

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 opening§... in 

the area of the head portion of the catheter, which is 

s"lidable onto a balloon catheter in order to be disposed 

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 aC\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 

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 lumina dire~.~ly 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 

radi~l notches. Expansion can be further facilitated by 
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·providing longitudinally extending radial notches also in 

the inner wall, between the outer lumi-na, 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 bal-

loon catheter, in vessels or in organs, it may be advan­

tageous to administer different amounts of medicine for 

wettid~ 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 view of the 

inflated balloon with an exp;nded head portion of the 

sleeve catheter; 

Fig. 4 is a cross-sectional view along lines 

IV-IV of Fig. 1; and 

Fig. 

operation of 

catheter. 

5 shows the connecting structure for the 

the balloon catheter and the sleeve 

This is the repiacernent sheet 
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Figs. 1, 2 and 3 show the details of a sle&.ve 

catheter 10 disposed on a balloon catheter 11. The sl·eeve 

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 lumirta 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

pendidg 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 acres~ a head portion 16 disposed on 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 discharge 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 

This Is the r•ptacement sheet 
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·hinge structure allowing the radial grooves 22 to open up 

and expand the head portion with only small pressure 

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 1.8. 

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 be 

pressed in sufficiently tight contact with the vessel 

walls by the pressure of, for example, 5 to 8 bar 

requi~ed for full expansion of the balloon so that the 

medicine, when applied through the outer lumina 1:8 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. Wit~ 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 

This is the rep,acement sheet. 
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.the total body system even if a large dose was applied 

localized to the treated vessel area. For applicatic=>n, 

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 

medic\ne. The connecting structure comprises a Y connec­

tor with a terminal 32 for scavenging and a terminal 34 

for the indeflator. The balloon catheter 1.1 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 3 6 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 of 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 predetermined amounts. 

For the treatment of coronary vessels the 

invention provides for a substantial advantage in that 

the elegance of the balloon dii"~tion 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 witho~t 
endangering or blacking passage therethrough that is also 
malicious sicknesses in the area of the trachea or the 
intestines can be treated in accordance with the inven­
tion ~ithout 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 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 tc;?. claim 1, 

characterized in that 

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

the application of the balloon pressure. 

I 1111111111111 11111 11111 ff 1111 
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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 lullrlna (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 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. 

11111111111111 11111 1111111 1111 This is the replacement -sheet 
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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 longitudinfil!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 

balloo~ 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 l~mina under pressure directly to the tissue of the vessel adjacent the 

outer hunina. Thereby medicine can be applied easily to a limited area inside 

the body. 

(Fig. 1) 
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