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[57] ABSTRACT 
A catheter delivery system for delivering an elongated 
cannula-type catheter, normally including a cannula 
with an attachment on the tip thereof, to a body of a 
mammal and for controlling the movement of the can 
nula in the mammal‘s body includes both a cannula-con 
trol ?tting and an enlarged hollow cannula delivery 
housing. The cannula control ?tting has at least three 
openings therein. A cannula to be delivered to the mam 
mal’s body extends through the ?rst and second open 
ings of the cannula-control ?tting and pressurized ?uid 
can be inserted into the third opening. A sealing clamp 
is at the ?rst opening for selectively, sealingly clamping 
the cannula-control ?tting to the cannula. Thus, when 
the sealing clamp is tightened, fluid introduced at the 
third opening leaves the cannula-control ?tting at the 
second opening. The hollow cannula delivery housing 
is attached to the third opening and has a relatively 
large cavity for receiving gathered portions of the can 
nula therein. The cannula delivery housing is attached 
to the third outlet of the cannula-control ?tting at an 
inlet thereof and is attached to a mammal’s blood vessel 
at an outlet thereof. The method of use is that the seal 
ing clamp is tightened and the cannula is gathered in the 
cannula delivery housing. Pressurized ?uid is intro 
duced into the cannula-control ?tting to drive the gath 
ered cannula and its attachment from the cannula deliv 
ery housing into the mammal’s blood vessel. Once all of 
the gathered cannula has been delivered to the mam 
mal’s body the sealing clamp is released and the proxi 
mal end of the cannula is controlled manually. 

18 Claims, 4 Drawing Figures 
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CATHETER DELIVERY SYSTEM AND METHOD 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates broadly to the art of intrave 
nous catheters, and more speci?cally to such catheters 
including long cannulas for carrying out surgical func 
tions in remote parts of mammal bodies. 

This application describes an advantageous method 
and apparatus, for example, for delivering the miniature 
balloon catheters described in US. patent application 
Ser. No. 681,676 of Paul H. Pevsner. 

This invention also relates to US. Pat. Nos. 3,703,174 
and 3,826,256 to Smith. 

Basically, a procedure for using miniature intrave 
nous balloon catheters in remote parts of the body in 
volves ?rstly getting the catheter through a main artery 
of choice and secondly, guiding the catheter on a tortu 
ous route to an exact blood vessel to be treated, such as 
in the brain, for example. 
With regard to getting the catheter through the main 

artery, this can be done by ?rst selectively catheterizing 
an artery of choice, such as the axillary, femoral, or 
common carotid artery using the Seldinger technique. 
In this respect, for example, a number five French 
polyethelyne catheter, or catheterizing tube, 11 (FIG. 
1) can be inserted in the artery to extend from outside 
the patient’s body to the approximate area to be treated. 
In this regard, it is not unusual for this tube to extend 
from below a patient‘s waist to above the patient’s neck, 
for example. Next a balloon catheter, including a long 
cannula 13, can be pushed through this catheterizing 
tube 11 by a ?uid under pressure. 

In the past, feeding the cannula 13 through the cathe 
terizing tube has been unduly cumbersome and messy 
because it has often been necessary to aid the feeding by 
manual manipulation of the proximal end of the can 
nula, which has allowed the pressurized propelling ?uid 
to escape. Therefore, it is an object of this invention to 
provide a catheter delivery system which allows selec 
tive manual control of the proximal end of the cannula, 
where necessary, but yet which allows positive feeding 
of the cannula into a blood vessel by a pressurized ?uid 
without signi?cant leakage and without the necessity of 
manual feeding where allowed. 
Once the tip of the cannula 13 passes beyond the 

distal end of the catheterizing tube 11, it must often be 
guided and manipulated through a tortuous system of 
blood vessels. To accomplish this, the balloon at the tip 
of the cannula 13 is successively in?ated and de?ated 
through the cannula 13 to be driven by blood ?ow to a 
greater or lesser degree as desired. During this portion 
of the procedure, it is essential that the doctor have 
manual control of the proximal end of the cannula. 

Thus, it is an object of this invention to provide a 
catheter delivery system which not only allows positive 
driving of a cannula by fluid under pressure where 
allowed, but which also allows a doctor to have direct 
manual control of the cannula when either it is or is not 
being driven by a supplied propelling fluid. 

It is a further object of this invention to provide a 
catheter delivery system which provides the above 
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2 
mentioned advantages, but yet which is relatively un 
complicated to manufacture. 

SUMMARY OF THE INVENTION 

According to principles of this invention, an enlarged 
hollow cannula delivery housing is combined with a 
proximal ?ushing huh, or a cannula-control ?tting. The 
cannula delivery housing has a relatively large cavity in 
which a gathered portion of the cannula can be stored 
for delivering the cannula through a catheterized ar 
tery. The cannula-control ?tting allows positive ?uid 
pressure to be applied to the cannula via the cannula 
delivery housing without leakage of the ?uid, but yet 
also selectively allows the cannula to be manually 
gripped and manipulated when desired. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing and other objects, features, and advan 

tages of the invention will be apparent from the follow 
ing more particular description of a preferred embodi 
ment of the invention, as illustrated in the accompany 
ing drawings in which reference characters refer to the 
same parts throughout the different views. The draw 
ings are not necessarily to scale, emphasis instead being 
placed upon illustrating principles of the invention in a 
clear manner. 
FIG. 1 is a side elevational view of a catheter deliv 

ery system employing principles of this invention, in 
cluding a syringe, a catheterizing tube, and a catheter 
cannula; 
FIG. 2 is a sectional, partially exploded view of the 

cannula-control ?tting of FIG. 1; 
FIG. 3 is a sectional exploded view of an adaptor of 

the catheter delivery system of FIG. 1; and, 
FIG. 4 is an exploded, partially sectional, view of the 

catheter delivery system of FIG. 1. 

DETAILED DESCRIPTION 

A catheter delivery system of this invention includes 
a proximal ?ushing hub or cannula-control ?tting 14, in 
combination with a hollow cannula delivery housing 
21. 
The cannula-control ?tting 14, in the illustrated em 

bodiment, is a spool valve basically comprising a sleeve 
23 and a hollow spool 25 (such a device is sold by Bec 
ton-Dickinson as a guide-wire and catheter guide). The 
sleeve 23 forms a coupling member 27 having a passage 
15 therethrough leading into the interior of the sleeve 
23. The sleeve 23 makes sliding, sealing contact with 
O-rings 29 mounted in grooves of the spool 25. A shoul 
der 31 on the spool 25 and a metal C-ring 33 mounted in 
a groove on the spool 25 form stops for the sleeve 23 at 
limits of its motion along the spool. When the sleeve 23 
is against the shoulder 31 in the position depicted in 
FIG. 2, the opening 15 communicates with the interior 
35 of the spool 25 via a passageway 37 in the spool 25. 
On the other hand, when the sleeve 23 is against the 
C-ring 33, the opening 15 does not communicate with 
the interior 35 of the spool 25 but rather is cut off there 
from by the O-rings 29. 
At its left end, (as viewed in FIGS. 1 and 4) the spool 

25 has internal threads 39 which engage external 
threads 41 of a wing screw 17. When the wing screw 17 
is tightened into the threads 39 a resilient washer 43 is 
squeezed between two rigid plastic washers 45 to form 
a seal between the interior wall of the spool 25 and the 
external wall of a cannula 13 positioned in the interior 
35 of the spool 25. However, when the wing screw 17 is 
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loose in the internal threads 39, an internal bore 47 of 
the resilient washer 43 allows the cannula 13 to move 
easily therethrough. 
The right end of the spool 25 (as viewed in FIGS. 1 

and 4) includes a mounting hub 49 for attaching the 
spool 25 to an adaptor 51 of the cannula delivery hous 
ing 21. 
The cannula delivery housing 21 includes a main 

cylindrically-shaped housing 53 and a circular cap 55. 
The cap 55 has a hole therethrough at which the adap 
tor 51 is mounted. The cap 55 has a portion 57 that is of 
reduced diameter to ?t into a large opening 59 of the 
cylindrically-shaped main housing 53 and forms a seal 
therewith. The portion of reduced size 57 has a slot 61 
therein for receiving an O-ring 63 to form a seal with 
the interior wall of the cylindrically-shaped main hous 
ing 53. The cylindrically-shaped main housing 53 has a 
conically-shaped right end 65 (as viewed in FIGS. 1 and 
4) converging at a mounting protrusion 67 having a 
passageway therethrough. The mounting protrusion 67 
is adapted to pass through a hole in a lower portion 69 
of a spring clamp 71. Tabs 73 of the spring clamp 71 
cover the cap 55 and are held together by an O-ring 74 
to hold the cap 55 on the main housing 53. A Touhy 
Borst adaptor, for example, 75 attaches the mounting 
protrusion 67 to a catheterizing tube 11 which is in 
serted in a blood vessel. The right end of the Touhy 
Borst adaptor 75 is shown in greater detail in FIG. 3. In 
this respect, a sealing clamp thereof includes a resilient 
washer 77, a rigid plastic washer 79, and a cap 81. The 
cap 81 has internal threads to engage external threads of 
a main portion 83 of the adaptor 75 to urge the rigid 
plastic washer 79 against the resilient washer 77 and 
thereby clamp the resilient washer 77 on the catheteriz 
ing tube 11. 

In operation, a main artery is punctured and the cath 
eterizing tube 11 inserted therein. A miniature balloon 
catheter, including a relatively long cannula 13 is ex 
tended through the spool valve 25 of the cannula-con 
trol ?tting 14 and the wing screw 17 is tightened to 
clamp the cannula-control ?tting 14 to the cannula 13 
near the distal end thereof. The cannula delivery hous 
ing 21 must normally be threaded onto the cannula 13 in 
a disassembled state with the O-ring 74 being threaded 
onto the cannula ?rst, the cap 55 second, the main hous 
ing 53 third, and the spring clamp 71 fourth. The can 
nula is pulled all the way through these members. The 
mounting hub 49 of the spool 25 is inserted into the 
adaptor 51 and screwed tightly therein by means of 
gripping protrusions 85. 
A syringe, or other pressurized ?uid source, 87 is 

mounted on the coupling member 27 of the cannula 
control ?tting 14 and the sleeve 23 is placed in the posi 
tion shown in FIG. 2, with its opening 15 communicat 
ing with the interior 35 of the spool 25. Syringe 87 is 
?lled with a propelling ?uid, such as a heparanized ?ush 
solution. This solution is forced by the syringe 87 ?rst 
into the interior 35 of the spool 25 and from there into 
the cavity of the cannula delivery housing 21 to ?ll this 
up. The cannula 13 is then forced, by hand, back 
through the mounting protrusion 67 to be gathered in 
the cavity of the cannula delivery housing 21. The ?uid 
in the cannula delivery housing 21 makes this procedure 
easier. 
Once the cannula 13 is almost fully gathered in the 

cannula delivery housing 21, the balloon attachment, at 
the distal end of the cannula 13 is inserted into the proxi 
mal end of the catheterizing tube 11 and the mounting 
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4 
protrusion 67 is mounted onto the Touhy-Borst adaptor 
75. The proximal end of the cannula is ?lled with radi 
opaque contrast media to visualize the cannula on a 
?uroscope. Now ?uid is applied under pressure from 
the syringe 87 to drive the catheter 13 into the blood 
vessel through the catheterizing tube 11 until the can 
nula 13 that is gathered in the cannula delivery housing 
21 is exhausted. At this point, the doctor loosens the 
wing screw 17 and thereafter manipulates the cannula 
13 in the blood vessel by gripping the proximal end 13a 
of the cannula. 

It should be understood by those skilled in the art that 
the catheter delivery system of this invention allows 
positive ?uid propelling of long cannula-type catheters 
while also allowing doctors the ?exibility of selectively 
manually manipulating such catheters where necessary 
or desired and signi?cantly increases the safely and 
speed of cannula delivery. 

Although this invention has been described with 
reference to a preferred embodiment, it should be un 
derstood by those skilled in the art that various modi? 
cations exist thereto within the scope of the invention. 
For example, the main housing could be ?lled with a 
?uid prior to putting its cap 55 on. Also, the cannula 
control ?tting 14 does not have to be a valve as is dis 
closed herein but can be merely a hollow housing hav 
ing three openings therein, with one opening thereof 
including a sealing clamp for clamping onto a cannula 
passing therethrough. 

I claim: 
1. A catheter delivery system for delivering an elon 

gated miniature cannula-type catheter to a body of a 
mammal and controlling the movement of the catheter 
tip in the mammal’s body, the system comprising: 

a miniature cannula-type catheter having a proximal 
end and a distal end; 

a hollow cannula-control ?tting having three open 
ings therein, said cannula-control ?tting including 
a coupling means for coupling a ?uid source to the 
interior of said cannula-control ?tting at a ?rst 
opening, said second and third openings being posi 
tioned in substantial alignment to allow said can 
nula-type catheter to extend through said second 
and third openings, said proximal end extending 
out of said second opening and said distal end ex 
tending out of said third opening, said cannula-con 
trol ?tting further including a clamping sea] at said 
second opening for selectively clamping said can 
nula-control ?tting to said cannula to create a seal 
at said second opening and for releasing said can 
nula-type catheter to allow longitudinal movement 
of said cannula through said second and third open 
ings; and, 

a hollow cannula delivery housing de?ning a rela 
tively large cavity for receiving gathered portions 
of said cannula-type catheter therein, said cannula 
delivery housing having an inlet opening and an 
outlet opening positioned on opposing sides of the 
cavity, said cannula delivery housing including a 
?rst attaching means at said inlet opening attaching 
said cannula delivery housing to said cannula-con 
trol ?tting at said third opening thereof to bring the 
interior of the cannula-control ?tting into commu 
nication with the cavity of said delivery housing 
and to allow said cannula-type catheter to extend 
from the third opening of said cannula-control 
?tting into said cannula delivery housing, said can 
nula delivery housing further including a tubular 



Re. 31,272 
5 

means at said outlet opening for attaching said 
cannula delivery housing to a mammal’s blood 
vessel to communicate the cavity with said blood 
vessel and thereby allow said cannula‘type catheter 
to extend through said outlet opening of said can 
nula delivery housing into said mammal’s body. 

2. A catheter delivery system as in claim 1 wherein 
said cannula-control ?tting is a spool valve and includes 
a hollow sleeve having a hollow spool movable therein, 
said sleeve de?ning said ?rst opening into the interior of 
said sleeve and said hollow spool de?ning said second 
and third openings, said spool having a passageway 
extending from the external surface thereof into the 
interior thereof, said sleeve being slidable along said 
spool to bring said ?rst opening into communication 
with said passageway, said ?rst attaching means of said 
cannula delivery housing attaching said cannula deliv 
ery housing to said spool at said third opening. 

3. A catheter delivery system as in claim 2 wherein 
said clamping seal is mounted on said spool at said sec 
ond opening thereof, said clamping seal comprising an 
externally threaded screw engaging internal threads of 
said spool, said clamping seal further including a resil 
ient washer positioned between said screw and said 
spool to be squeezed, and thereby laterally extended 
onto said cannula-type catheter by said screw. 

4. A catheter delivery system as in claim 2 wherein 
said cannula delivery housing includes a main hollow 
housing having a large opening at one end thereof and 
a small opening at the other end thereof and a selec 
tively removable cap for engaging said main hollow 
housing to cover said large opening, said cap de?ning 
said inlet opening and said attaching means at said inlet 
opening. 

5. A catheter delivery system as in claim 4 wherein 
said cap and said main housing are cylindrical in shape 
and said cap includes a smaller diameter portion which 
?ts into the large opening of said main housing for form 
ing a seal therewith. 

6. A catheter delivery system as in claim 5 wherein is 
further included a metallic clamp extending about said 
main housing and said cap for holding said cap in en 
gagement with said main housing said clamp including 
a resilient O-ring for holding said clamp together. 

7. A catheter delivery system as in claim 4 wherein 
said main housing and said cap have circular cross-sec 
tions and the outlet end of said main housing has a coni 
cal shape merging toward said outlet opening. 

8. A catheter delivery system as in claim 1 wherein 
said cannula delivery housing includes a main hollow 
housing having a large opening at one end thereof and 
a small opening at the other end thereof and a selec 
tively removable cap for engaging said main hollow 
housing to cover said large opening, said cap de?ning 
said inlet opening and said attaching means at said inlet 
opening. 

9. A catheter delivery system as in claim 8 wherein 
said cap and said main housing are cylindrical in shape 
and said cap includes a smaller diameter portion which 
?ts into the large opening of said main housing for form 
ing a seal therewith. 

10. A catheter delivery system as in claim 9 wherein 
is further included a metallic clamp extending about 
said main housing and said cap for holding said cap in 
engagement with said main housing said clamp includ 
ing a resilient O-ring for holding said clamp together. 

11. A catheter delivery system as in claim 8 wherein 
said main housing and said cap have circular cross-sec 
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tions and the outlet end of said main housing has a coni 
cal shape merging toward said outlet opening. 

12. A catheter delivery system as in claim 1 wherein 
said cannula delivery housing comprises two parts 
which are held together in a sealed relationship to form 
said cavity by a selectively releasable clamp which 
contacts both parts. 

13. A catheter delivery system as in claim 12 wherein 
said clamp encloses said cannula delivery housing, said 
selectively releasable clamp including a selectively ad 
justable means for reducing its size to thereby clamp 
said two parts together. 

14. A catheter delivery system for delivering a large 
cannula-type catheter to a body of a mammal and con 
trolling the movement of the catheter tip in the mam 
mal's body, the system comprising: 

a hollow cannula-control ?tting, having three open 
ings therein, said cannula-control ?tting including 
a coupling means for coupling a ?uid source to the 
interior of said cannula-control ?tting at a ?rst 
opening, said second and third openings being posi 
tioned and oriented to one another to allow said 
cannula to extend through the interior of said can 
nula-control ?tting and to extend out of said can 
nula-control ?tting at said second and third open 
ings, said cannula-control ?tting further including 
a clamping sea] at said second opening for selec 
tively clamping said cannula-control ?tting to said 
cannula to create a seal at said second opening and 
for releasing said cannula to allow longitudinal 
movement of said cannula through said second 
openings; and, 
hollow cannula delivery housing de?ning a rela 
tively large cavity for receiving gathered portions 
of said cannula therein, said cannula delivery hous 
ing having an inlet opening and an outlet opening 
positioned on opposing sides of the cavity, said 
cannula delivery housing including a ?rst attaching 
means at said inlet opening for attaching said can 
nula delivery housing to said cannula-control ?t 
ting at said third opening thereof to bring the inte 
rior of the cannula-control ?tting into communica 
tion with the cavity of said delivery housing and to 
allow said cannula to extend from the third open 
ing of said cannula-control ?tting into said cannula 
delivery housing, said cannula delivery housing 
further including a second attaching means at said 
outlet opening for attaching said cannula delivery 
housing to a mammal’s body to allow said cannula 
and its attached catheter to extend through said 
outlet opening of said cannula delivery housing 
into said mammal’s body; 

wherein said cannula delivery housing includes a 
main hollow housing having a large opening at one 
end thereof and a small opening at the other end 
thereof and a cap for engaging said main hollow 
housing to cover said large opening, said cap de?n 
ing said inlet opening and said attaching means at 
said inlet opening, and wherein is further included 
a metallic clamp extending about said main housing 
and said cap for selectively holding said cap in 
engagement with said main housing said clamp 
including a resilient O-ring for holding said clamp 
together. 

15. A method of delivering a long cannula catheter 
having proximal and distal ends comprising the steps of: 

engaging the cannula catheter at a location intermedi 
ate its ends, but near its proximal end, with a can 
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nula-control ?tting having three openings therein, 
the cannula catheter extending through the second 
and third of these openings, said second and third 
openings being in substantial alignment; 

clamping the cannula-control ?tting to said cannula 
catheter at said second opening to form a seal 
therebetween; 

bringing an inlet opening of an enlarged, hollow can 
nula delivery housing into communication with 
said third opening of said hollow-control ?tting; 

gathering most of the cannula catheter at its distal end 
in said enlarged hollow cannula delivery housing 
while leaving the distal tip of said cannula catheter 
extending out of said hollow cannula delivery 
housing at an outlet opening thereof; 

inserting the distal tip of said cannula catheter into 
the body of a mammal and bringing said outlet 
opening of said hollow cannula delivery housing 
into communication with the body of a mammal; 

applying liquid at the ?rst opening into said cannula 
control ?tting to pass through said cannula-control 
?tting into said cannula delivery housing and drive 
said gathered cannula from said hollow cannula 
delivery housing into the mammal’s body; and, 

unclamping the cannula-control ?tting from said can 
nula catheter and manually manipulating the proxi 
mal end of said cannula catheter to manually ma 
nipulate the position of said cannula catheter in said 
mammal's body. 

16. A catheter delivery system for delivering an elon 
gated miniature cannula-type catheter to a body of a mam 
mal and controlling the movement of the catheter tip in the 
mammal’s body, the system comprising: 

a miniature cannula-type catheter having a proximal 
end and a distal end,‘ 

said catheter delivery system further comprising a con 
duit system including: 
a hollow cannula delivery housing de?ning a rela 

tively large cavity for receiving gathered portions of 
said cannula-type catheter therein, said cannula 
delivery housing having an inlet opening and an 
outlet opening positioned on opposite sides of the 
cavity, said cannula delivery housing further in 
cluding a tubular means at the outlet opening for 
attaching said cannula delivery housing to a mam 
mal’s blood vessel to communicate the cavity with 
said blood vessel and thereby allow said cannula 
type catheter to extend through said outlet opening 
of said cannula delivery housing into said mam 
mal’s body; 
hollow cannula-control member mounted at said 
inlet opening, said hollow cannula-control member 
having first and second openings therein positioned 
to allow said cannula-type catheter to extend 
through said hollow cannula delivegr housing and 
said hollow cannula control member, said hollow 
cannula control member and said hollow cannula 
delivery housing being attached to one another at 
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8 
their respective second and inlet openings, said 
cannula control member further including a 
clamping seal for selectively clamping said cannula 
control member to said cannula-type catheter to 
create a seal preventing fluid flow between said first 
and second openings about said cannula-type cathe 
ter and for releasing said cannula-type catheter to 
allow longitudinal movement of said cannula-type 
catheter through said ?rst and second openings by 
means of a hand manipulation applied to said can 
nula-type catheter outside of said first opening; and 
coupling means for coupling a ?uid source to the 
interior of said conduit system on the distal side of 
said clamping seal. 

17. A catheter delivery system as in claim 16 wherein 
said coupling means is positioned on the proximal side of 
said hollow cannula delivery housing. 

18. A method of delivering a long cannula catheter 
having proximal and distal ends comprising the steps of‘ 
extending the long cannula catheter through a conduit 
system, said conduit system comprising a hollow cannula 
delivery housing defining a relatively large cavity for receiv 
ing gathered portions of said cannula-type catheter therein 
having inlet and outlet openings positioned on opposite 
sides of the cavity and a hollow cannula-control member 
mounted at the inlet opening. said hollow cannula-control 
member having first and second openings therein to allow 
said cannula catheter to extend through said hollow can 
nula deliveqr housing and said hollow cannula control 
member. said hollow-cannula control member and said 
hollow cannula delivery housing being attached to one 
another at their respective second and inlet openings, said 
hollow-cannula control member further including a 
clamping seal; 

clamping the clamping seal of said cannula-control 
member to the cannula catheter to form a seal with 
said cannula catheter for inhibiting ?uid flow between 
said first and second openings about said cannula 
catheter,‘ 

gathering most of the cannula catheter in said enlarged, 
hollow cannula delivery housing while leaving the 
distal tip of the cannula catheter extending out of the 
hollow cannula delivery housing at the outlet opening 
thereof? 

inserting the distal tip of the cannula catheter into the 
body of a mammal and bringing said outlet opening of 
said hollow cannula delivery housing into communi 
cation with the body of the mammal,‘ 

applying liquid into said conduit system to pass through 
said conduit system and thereby drive the distal tip of 
said cannula catheter into the mammal’s body; and 

unclamping the cannula-control member from the can 
nula catheter and manually manipulating the proxi 
mal end of said cannula catheter to manually manip 
ulate the position of said cannula catheter in said 
mammal’s body. 
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