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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 • • .:> 
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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 



6 

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. 
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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. 
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