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(57) ABSTRACT 
A catheter (10,38, 40, 50, 80,90) having both a flexible (30) 
and a rigid reinforcement section (36). The catheter body 
(12) is comprised of an elastomeric material, Such as sili 
cone, having a resilient coil or Spring member (30) within a 
fluid delivery lumen (20) along the proximal portion (14) 
thereof. The catheter is provided with a more rigid malleable 
reinforcement member (36) at the distal portion (16) thereof, 
also extending within the fluid delivery lumen (20) and 
positioned proximal the coil member (30) within the fluid 
delivery lumen (20). The rigid reinforced distal portion (16) 
of the catheter body helps the Surgeon to hold the tip of the 
catheter more firmly, and makes insertion of the catheter tip 
into the body vessel easier. The more flexible Support 
portion (30) at the proximal portion (14) of the elastomeric 
catheter body reinforces the catheter to prevent kinking, yet 
allows flexibility to facilitate the surgeon to move the 
proximal portion (14) of the catheter out of the Surgical site. 
The catheter body may be provided with a balloon (56) and 
a hinge portion (42), Such as defined by an annular detent 
(54), to allow the catheter tip to self-align within the body 
vessel when the balloon is inflated. Both the flexible (30) 
and rigid (36) reinforcement Sections are tubular to facilitate 
fluid delivery therethrough within through the lumen (20) 
through which the reinforcement members (30 and 36) 
reside. 
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CATHETER WITH FLEXIBLE AND RIGID 
REINFORCEMENTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The following U.S. patent application is commonly 
assigned and is incorporated herein by reference: 

Pat. No. Ser. No. Title Filed 

TBD TBD Catheter Having Varying Herewith 
Resiliency Balloon 

FIELD OF THE INVENTION 

0002 The present invention is generally related to medi 
cal catheters, and more particularly to catheterS Subject to 
high insertion and manipulation forces Such as aortic per 
fusion catheters and the like. 

BACKGROUND OF THE INVENTION 

0003. One of the challenges Surgeons face during Surgery 
while connecting catheters to body vessels, Such as arteries, 
is the difficulty of inserting and manipulating the catheters 
within the body vessels. It is preferred to have the catheter 
body comprised of a softer materialso that the catheter body 
does not create trauma to the body vessels. However, Softer 
catheter bodies are more difficult to insert and manipulate 
within the body vessels, because they have reduced body 
strength. One way to stiffen the softer catheter body is to 
place the catheter in an ice Slush before inserting it into the 
body vessel. By lowering the temperature of the catheter 
body, the Surgeon is able to temporarily Stiffen the catheter 
body, which is typically made of a material Such as poly 
vinylchloride (PVC), polyurethane, polyethylene and the 
like. 

0004. The problems presented by soft catheter bodies 
during insertion and manipulation are more apparent when 
the catheter bodies are made of elastomeric materials. Elas 
tomeric materials, Such as Silicone, are quite desirable for 
inflatable balloons and catheter bodies Since they are atrau 
matic, but Suffer in that these materials cannot be bonded to 
other conventional non-similar materials. Such as PVC, poly 
urethane and polyethylene. 

0005 Silicone catheter bodies usually need to be struc 
turally reinforced to provide body Strength and kink resis 
tance to avoid collapsing during use. One conventional form 
of reinforcement is to provide a coil integrally formed in the 
catheter body outerwall. This coil reinforcement gives flex 
ibility to the catheter while at the same time providing kink 
resistance. Flexibility of the catheter at all times is desired 
because the Surgeon would like to clear the catheter body out 
from a Surgical Site once he Secures the catheter in the body 
vessel. However, a coil may not provide sufficient body 
Strength for inserting and manipulating the catheter within a 
body vessel. 
0006 There is desired an improved catheter preferably 
comprised of an atraumatic elastomeric material, Such as 
Silicone, which has improved resistance from collapsing and 
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kinking, and also has Sufficient body Strength to facilitate 
insertion and maneuvering within a body vessel, Such as the 
aOrta. 

SUMMARY OF THE INVENTION 

0007. The present invention achieves technical advan 
tages as a catheter comprised of an elastomeric material and 
reinforced with two different reinforcement elements. The 
distal tip portion of the catheter is reinforced with a rigid 
tubular member, while the proximal portion of the catheter 
is reinforced with a more flexible member Such as a coil or 
Spring. The rigid tubular member is preferably malleable to 
allow custom Shaping, and to provide body Strength during 
insertion and manipulation. The Spring and rigid tubular 
member preferably extend within a common lumen. 
0008. In one embodiment, the diameter of the coil or 
Spring is about the same as the outer diameter of the tubular 
member, and the coil or Spring is Securely disposed about the 
rigid tubular member within a common lumen of the cath 
eter body. In another embodiment, the outer diameter of the 
Spring is about the same as the inner diameter of the rigid 
tubular member, and the Spring Securely resides within the 
tubular member. In yet another embodiment, the Support 
members are slightly spaced from one another. In all 
embodiments, the coil or Spring extends within one of the 
lumens of the catheter body, whereby a thin layer of poly 
meric material coats the lumen wall to encapsulate the coil 
or Spring reinforcing member and provide a Smooth Surface 
in the flow lumen. 

0009. An elastomeric balloon may be sealingly attached 
about the catheter body and may be comprised of a material 
compatible with the catheter body, both preferably being 
comprised of Silicone. A hinge is preferably provided in the 
catheter body proximal to the rigid tubular member to allow 
hinging the catheter body distal portion within a body vessel 
after insertion. The hinge allows the balloon and catheter 
distal portion to self-align within the center of the body 
vessel. 

0010 Also disclosed is a method of manipulating a 
catheter within a body vessel including the Steps of inserting 
the catheter into the vessel and advancing the catheter in the 
vessel Such that the catheter distal portion is positioned 
along the length of the vessel. The catheter has a lumen 
extending between a proximal portion and a distal portion, 
and has a resilient Support member extending about the 
lumen from the catheter proximal portion to a location short 
of the distal portion. The catheter also has a tubular rigid 
Support member extending about the lumen from proximate 
the resilient member distal portion to the catheter distal 
portion. Optional Steps include holding the rigid Support 
member of the catheter during advancement, infusing a fluid 
into the body vessel, aspirating a fluid from the body vessel, 
and inflating an optional elastomeric balloon to occlude a 
portion of the body vessel. Preferably, the distal portion of 
the catheter remains positioned parallel to the length of the 
vessel during the Steps of advancing and manipulating the 
catheter to avoid damage to the inner walls of the body 
vessel. 

0011. The rigid reinforced section at the distal tip of the 
catheter body allows the Surgeon to hold the catheter tip 
more firmly during insertion and manipulation within a body 
vessel. Because the tip is rigid, the catheter tip is more 
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controllable within the body vessel, such as the aorta. 
Because the catheter Section proximal the rigid tip is rein 
forced by the Spring or coil member, this portion of the 
catheter is flexible and resists kinking. This more flexible 
Section, however, allows the Surgeon to move the catheter 
proximal portion out of the Surgical Site without kinking. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a cross-sectional view of the catheter 
according to a first preferred embodiment of the present 
invention having two different reinforcement elements con 
nected to one another and extending within a common flow 
lumen of the catheter body; 
0013 FIG. 2 is a cross-sectional view of a second 
embodiment of the invention wherein the two reinforcement 
elements abut one another; 

0.014 FIG. 3 is a cross-sectional view of a third embodi 
ment of the invention wherein the two reinforcement ele 
ments are spaced from one another; 
0015 FIG. 4 is a cross-sectional view of a fourth 
embodiment of the invention including a balloon and a 
Second lumen; 

0016 FIG. 5 is an illustration of the catheter of FIG. 4 
in use depicting the hinging and Self-alignment of the 
balloon in the body vessel; 
0017 FIG. 6 is a cross-sectional view of a fifth embodi 
ment of the invention including a third lumen and aspiration 
ports, 

0018 FIG. 7 is a cross-section taken along line 7-7 in 
FIG. 6 illustrating the reinforcing coil and rigid Support 
member extending within a common lumen of an elasto 
meric catheter body; and 
0019 FIG. 8 is another embodiment of the invention 
with the coil member connected within the more rigid 
tubular Support member. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0020 Referring to FIG. 1, there is generally shown at 10 
an improved catheter according to a first preferred embodi 
ment of the present invention. Catheter 10 is seen to be 
comprised of an elastomeric catheter body 12 extending 
from a proximal end portion 14 to a tapered distal end 
portion 16. Extending within catheter body 12 is seen to be 
a first fluid delivery lumen 20 extending from the proximal 
portion 14 to the distal portion 16 and terminating at a lumen 
distal port 22. Catheter body 12 is preferably comprised of 
an elastomeric material Such as Silicone, which is a rather 
Soft material having the advantage that it does not readily 
create trauma to body vessels when inserted therewithin. 
0021 Catheter body 12 is seen to be reinforced along a 
proximal section by a flexible coiled support member 30 
comprising a coil or Spring. Flexible Support member 30 has 
a relatively Small diameter and longitudinally extends within 
the fluid delivery lumen 20. Flexible support member 30 is 
sealed within the catheter body 12 with a thin layer poly 
meric material 32 to encapsulate the flexible Support mem 
ber 30 and provide a smooth flow lumen wall. According to 
the present invention, the distal portion of the catheter body 
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is provided with a malleable tubular rigid Support member 
36 reinforcing the distal portion 16 of catheter body 12. The 
rigid support member 36 allows the catheter distal end to be 
bent and customly shaped, as shown by the phantom lines. 
The rigid support member 36 also structurally reinforces the 
catheter distal portion 16 Such that it can be Securely grasped 
by the Surgeon during insertion and manipulation within a 
body vessel. The rigid support member 36 extends within 
the same fluid delivery lumen 20 as flexible Support member 
30, and is securely connected thereto at the distal end of the 
flexible Support member 30 as shown. 
0022. As shown in the embodiment of FIG. 1, the 
flexible Support member 30 has an inner diameter that is 
about the same dimension as the outer diameter of the rigid 
tubular Support member 36 Such that the Spring is Securingly 
disposed over and about the rigid tubular Support member 
36, shown in region 37. However, in an alternative embodi 
ment of the invention, Such as shown in FIG. 8 which will 
be discussed shortly, the outer diameter of the flexible 
support member 30 may be about the same dimension as the 
inner diameter of the rigid tubular support member 36 Such 
that the flexible support member 30 is securingly positioned 
within the inside of the tubular support member 36. 
0023 Referring now to FIG. 2, there is shown a second 
embodiment of the invention identified as catheter 38. The 
flexible Support member 30 abuts the proximal portion of the 
rigid Support member 36, and may be Securingly attached 
thereto if desired. According to this embodiment of the 
present invention, the flexible support member 30 is adja 
cent to the rigid support member 36 to provide a flush 
transition within the common flow lumen 22, shown in 
region 39. 

0024) Referring now to FIG. 3, there is shown a third 
embodiment of the present invention shown as catheter 40. 
Catheter 40 is similar to catheter 10 of FIG. 1 and catheter 
38 of FIG. 2, wherein like numerals refer to like elements. 
In this embodiment, the distal end of the flexible Support 
member 30 is closely proximate, but Spaced apart from, the 
proximal end of the rigid tubular support member 36 to 
define a flexible catheter portion shown as a thinned catheter 
wall at 42. Flexible portion 42 forms a hinge in the catheter 
body 12, and is located proximal the rigid tubular Support 
member 36. Hinge 42 allows the distal end 16 of catheter 40 
to be hinged with respect to the catheter portion reinforced 
and supported by the flexible support member 30 as illus 
trated in FIG. 5, which will be discussed shortly. 
0025 Referring now to FIG. 4, there is shown generally 
at 50 a fourth embodiment of the present invention which is 
similar to the catheter 10 of FIG. 1, catheter 38 of FIG. 2 
and catheter 40 of FIG.3, wherein like numerals refer to like 
elements. As shown in FIG. 4, the hinge portion 42 further 
includes an annular detent 54 which is defined by an annular 
recess circumferentially defined about the catheter body 12 
proximal of the rigid tubular support member 36. This 
annular detent 54 further defines the catheter hinge such that 
the catheter distal end 16 can be hinged with respect to the 
proximal end of the catheter, as illustrated in FIG. 4. A. 
balloon member 56 is sealingly disposed about the distal end 
16 of catheter body 12 and forms a balloon cavity 58 
therebetween. The balloon member 56 is inflatable and 
preferably comprises silicone. A balloon inflation lumen 60 
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is seen to extend from proximal end 14 to distal end 16 of 
catheter body 12, which lumen terminates at a balloon 
inflation port 62 opening into balloon cavity 58. The balloon 
member 56 may be inflated to selectively occlude a portion 
of a body vessel Such as an aorta during Surgery, for 
example. 

0026. In the embodiment shown in FIG. 4, the distal end 
of the coiled flexible Support member 30 is seen to be spaced 
from the proximal end of the rigid tubular Support member 
36. However, the distal end of flexible support member 30 
could abut the proximal end of rigid Support member 36 as 
shown in FIG. 2, or be securingly connected to the rigid 
Support member 36 Such as discussed with reference to 
catheter 10 in FIG. 1. Annular detent 54 can be provided in 
all embodiments to provide a hinge to facilitate hinging the 
distal end 16 at a predefined point of the catheter body, as 
shown in FIG. 5. 

0.027 Referring to FIG. 5, the hinge 42 including detent 
54 provides technical advantages by allowing the distal end 
16, including the balloon 56, to self-align itself within a 
body vessel after insertion, as shown. The catheter 50 can be 
inserted through an opening 72 formed in the body vessel 
wall 70 at an angle, wherein the hinge 42, which may 
include the annular recess 54 defining a thinned body wall, 
allows the distal end 16 to coaxially Self-align a central axis 
along the length of the body vessel 70, as shown. Thus, the 
lumen output port 22 is coaxially aligned within the center 
of the body vessel 70 and remains substantially parallel to 
the length of the body vessel 70 during advancement. During 
insertion and manipulation of the catheter into the body 
vessel, the distal end 16 Supported by the rigid Support 
member 36 can be firmly gripped by the Surgeon. Again, the 
rigid support member 36 prevents the distal end 16 of the 
catheter 50 from kinking, and is malleable such that it can 
be customly curved and formed as desired. 

0028 Referring now to FIG. 6, there is shown a fifth 
embodiment of the present invention shown as catheter 80. 
Catheter 80 is similar to the catheters of FIG. 1, FIG. 2, 
FIG. 3 and FIG. 4 wherein like numeral refer to like 
elements. Catheter 80 further includes an aspiration/venting 
lumen 82 extending within catheter body 12 from the 
proximal end 14 toward the distal end 16 of the catheter 
body 12, and terminates at an aspiration port 84. The flexible 
coiled support member 30 is seen in this embodiment to be 
Securingly attached to and disposed about the proximal end 
of the rigid support member 36 in region 37, similar to 
catheter 10 in FIG.1. Again, the flexible support member 30 
could also abut or be spaced from the proximal end of the 
rigid Support member 36 as discussed with reference to the 
previous embodiments. As shown in FIG. 6, the malleable 
rigid support member 36 allows the distal end of the catheter 
to be custom-shaped and curved as desired by the physician, 
depending on the intended use. For instance, as shown in 
FIG. 6, the distal portion of the catheter 80 is seen to be 
curved at approximately 90 degrees. The catheter 80 shown 
in FIG. 6, for instance, is Suitable for insertion into the aorta 
and other body vessels. The balloon 56 can be defined 
between a formed curved section 86 and the catheter distal 
end 16 to facilitate use within the aorta. The present inven 
tion finds one ideal use to provide aortic perfusion, whereby 
the distal tip 16 of the catheter is inserted into the aorta to 
perfuse the aorta with oxygenated blood. However, the 
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catheters of the present invention are ideally Suited for other 
Surgical procedures as well, including aspiration, for 
example, draining blood from the Vena cava. Limitation to 
the intended use of the embodiments of the present invention 
is not to be inferred. 

0029 Referring to FIG. 7, there is shown a cross-sec 
tional view taken along lines 7-7 in FIG. 6, illustrating the 
flexible support member 30 being securely disposed about 
the proximal end of the rigid Support member 36. AS 
illustrated, the flexible coiled support member 30 and the 
rigid tubular support member 36 are both coaxial and 
positioned within the common fluid delivery lumen 20. 
0030) Referring now to FIG. 8, there is shown at 90 a 
catheter according to another embodiment of the present 
invention, which is similar to the catheter 80 of FIG. 6, 
wherein like numerals refer to like elements. In this embodi 
ment, the distal end of the flexible coiled support member 30 
is seen to be Securely disposed within the proximal end of 
the rigid tubular support member 36 in region 37. However, 
as previously mentioned, the flexible support member 30 
could also be positioned to abut the proximal end of the rigid 
tubular Support member 36, and also could spaced therefrom 
if desired, Such as shown in FIG. 3 and FIG. 4. Moreover, 
the catheter 90 could also be provided with a hinge 42, 
which may include a detent 54, such as shown in FIG. 4, if 
desired. Other ways of forming a hinge 42 are intended to be 
covered by the present invention and a thinned catheter wall 
defined by annular detent 54 depicts the preferred embodi 
ment of the present invention. 
0031. The present invention derives technical advantages 
as a catheter having an elastomeric catheter body reinforced 
with two different reinforcement elements, a flexible rein 
forcement member at the proximal end and a more rigid 
tubular member at the distal end thereof. The rigid rein 
forced portion at the catheter distal tip namely, that portion 
reinforced by the rigid tubular member 36, allows the 
surgeon to hold the tip of the catheter firmly. Since this tip 
is rigid, the insertion and manipulation of the catheter tip 16 
in a body vessel is more controllable. The proximal end 14 
of the catheter 10 supported by flexible support member 30, 
however, is flexible yet resists kinking. This proximal por 
tion of the catheter supported by flexible support member 30 
is sufficiently flexible to facilitate the Surgeon to selectively 
move the proximal end away from the Surgical Site without 
kinking. Thus, the present invention maintains flexibility at 
the proximal end with kink resistance, while provides a rigid 
distal tip for manipulation in the body vessel during Surgery. 

0032). Both the flexible support member 30 and the rigid 
Support member 36 are preferably comprised of Stainless 
Steel, although limitation to these materials is not to be 
inferred. It can be seen that the tapered distal end of the rigid 
tubular support member 36 lies substantially in the same 
plane as the tapered catheter body distal end, and thus 
provides a Smooth distal end and ease of manipulation with 
the vessel member. 

003.3 Though the invention has been described with 
respect to a specific preferred embodiment, many variations 
and modifications will become apparent to those skilled in 
the art upon reading the present application. It is therefore 
the intention that the appended claims be interpreted as 
broadly as possible in view of the prior art to include all such 
variations and modifications. 
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We claim: 
1. A catheter, comprising: 
a catheter body having a first lumen extending between a 

proximal portion and a distal portion; 
a resilient Support member extending about Said first 
lumen from Said catheter proximal portion to a location 
short or Said distal portion; and 

a tubular rigid Support member extending about Said first 
lumen from proximate Said resilient member distal 
portion to Said lumen distal portion. 

2. The catheter as Specified in claim 1 wherein Said 
catheter body further comprises hinge means disposed 
proximal Said rigid Support member for hinging Said catheter 
body distal portion. 

3. The catheter as Specified in claim 2 wherein Said hinge 
means comprises a detent. 

4. The catheter as Specified in claim 2 further comprising 
an inflatable elastomeric balloon disposed about Said cath 
eter distal portion and means to inflate Said balloon. 

5. The catheter as Specified in claim 1 wherein Said rigid 
Support member is malleable. 

6. The catheter as Specified in claim 5 wherein Said rigid 
Support member and Said catheter body distal portion is 
curved along a curved portion. 

7. The catheter as Specified in claim 6 further comprising 
an inflatable balloon disposed between Said curved portion 
and Said catheter distal portion, and means for inflating Said 
balloon. 

8. The catheter as specified in claim 1 further comprising 
a thin film disposed about Said resilient Support member 
Sealing Said resilient Support member within Said first 
lumen. 

9. The catheter as specified in claim 1 wherein said 
resilient member is Secured to Said rigid Support member. 

10. The catheter as specified in claim 1 wherein said 
resilient Support member comprises a coil. 

11. The catheter as specified in claim 10 wherein said coil 
is disposed about and Secured to Said tubular Support mem 
ber. 

12. The catheter as specified in claim 10 wherein said coil 
is disposed within and Secured to Said tubular Support 
member. 

13. The catheter as specified in claim 10 wherein said 
catheter body comprises an elastomeric material. 

14. The catheter as specified in claim 13 wherein said 
elastomeric material comprises Silicone. 

15. The catheter as specified in claim 3 wherein said 
balloon comprises Silicone. 

16. The catheter as Specified in claim 1 further comprising 
a Second lumen extending within Said catheter body to Said 
catheter body distal portion. 

17. The catheter as specified in claim 16 wherein said 
catheter body comprises Silicone. 

18. The catheter as specified in claim 2 wherein said rigid 
Support member is disposed proximate, but Spaced from, 
Said resilient Support member to define a first catheter 
Section comprising Said hinge means. 

19. The catheter as specified in claim 18 wherein said first 
catheter Section further comprises a detent. 
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20. The catheter as specified in claim 18 wherein said first 
catheter Section has a thinned wall thickness. 

21. A method of manipulating a catheter within a body 
vessel extending lengthwise, comprising the Steps of 

a) inserting said catheter having a first lumen extending 
between a proximal portion and a distal portion into the 
vessel, Said catheter having a resilient Support member 
extending about Said first lumen from Said catheter 
proximal portion to a location short of Said catheter 
distal portion, Said catheter having a tubular rigid 
Support member extending about Said first lumen from 
proximate Said resilient member distal portion to Said 
catheter distal portion; and 

b) advancing said catheter into the vessel Such that said 
catheter distal portion is positioned along Said length of 
the vessel. 

22. The method of claim 21 wherein said distal portion of 
Said catheter remains positioned Substantially parallel to the 
length of the vessel during Said advancing Step. 

23. The method of claim 21 further comprising the step of 
axially manipulating Said catheter within the vessel, wherein 
Said distal portion of Said catheter remains positioned par 
allel to the length of the vessel. 

24. The method of claim 21 further comprising the step of 
holding Said catheter distal portion Supported by Said rigid 
Support member of Said catheter while advancing Said 
catheter within the vessel. 

25. The method of claim 21 further comprising the step of 
infusing a fluid into the body vessel via Said lumen. 

26. The method of claim 21 further comprising the step of 
aspirating a fluid from the body vessel via Said lumen. 

27. The method of claim 21 wherein said catheter further 
comprises a hinge means disposed proximal Said rigid 
Support member for hinging Said catheter body distal por 
tion. 

28. The method of claim 21 wherein said catheter further 
comprises an inflatable elastomeric balloon disposed about 
Said catheter distal portion and means to inflate Said balloon, 
further comprising the Steps of inflating Said elastomeric 
balloon to occlude a portion of the body vessel. 

29. The method of claim 21 wherein the body vessel 
comprises an aorta, further comprising the Step of advancing 
Said catheter upwardly into the aorta. 

30. The method of claim 21 wherein said resilient support 
member is Sealingly imbedded within Said catheter. 

31. The method of claim 30 wherein said resilient support 
member is sealed within said catheter with a thin layer of 
polymeric material. 

32. The method of claim 21 wherein said rigid support 
member and Said catheter body distal portion are curved 
along a curved portion. 

33. The method of claim 21 wherein a distal portion of 
Said resilient Support member resides Securely within Said 
rigid Support member. 

34. The method of claim 21 wherein said resilient support 
member is spaced apart from Said rigid Support member. 

35. The method of claim 21 wherein said resilient support 
member abuts Said rigid Support member. 

k k k k k 


