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(54) VENOUS CATHETER DEVICE

(71) I, RANDOLPH MICHAEL
HOWES, a citizen of the United States of
America, residing at 7003 Lawrence Road,
New Orleans, Louisiana 70126, United States
of America, do hereby declare the invention
for which I pray that a Patent may be granted
to me and the method by which it is to be
performed, to be particularly described in and
by the following statement : —

This invention relates to venous catheter
devices, more particularly, this invention
relates to a single catheter device that may be
used to infuse multiple fluids, including
nourishment and drugs, crystalloids, colloids,
and blood and/or blood products, simul-

' taneously into a patient’s vein. In addition, the
. catheter of the present invention may be used

for central venous pressure (CVP) monitoring
and/or removal of blood samples simul-
taneously with drug and /or fluid infusion.

Conventional venous catheter devices utilize
a single lumen, and each is used singly to
achieve one of the following: administer one
drug or IV feeding; monitor central venous
pressure  (QVP); or withdrawing blood
samples. Only one drug or IV fluid can be
administered through a single lumen catheter
since it is undesirable and contraindicated to
mix many of these drugs and IV fluids prior
to their entering the bloodstream. Further-
more, CVP monitoring and withdrawal of a
blood sample cannot be performed simul-
taneously with drug or fluid infusion using a
single lumen catheter. Also, a single lumen
catheter should not be used to alternately
administer different drugs and fluids, monitor
CVP, and take blood samples, because of
the mixing problems described above, and
because the catheter can clot and become
inoperative.

Many patients, especially those in intensive
care units, require simultaneous drug ad-
ministration, IV feeding, CVP monitoring, and
periodic blood sampling. In the past, this has
meant that such patients require insertion of
a_ corresponding number of catheter devices
simultaneously coupled to major veins such
as the external or internal jugular, subclavian,
cephalic, femoral or saphenous  veins.

Obviously, this necessitates considerable
patient risk and is a source of great discom-
fort, possible bleeding, and possible infection
to a patient. Furthermore, since it is necessary
to move the location of these catheters
periodically, e.g., every three or four days,
each location requires performing a new
puncture (or vein exposure and partial tran-

section), patient discomfort and the chance
of infection or complication  increases
accordingly.

In an effort to minimize the discomfort,
complication, and infection problems described
above, it has been proposed to use catheters
having multiple branched lumens merging in
“Y” fashion in a single lumen. In these
devices, a single insertion can serve to infuse
several fluids into a patient’s vein, withdraw
blood samples, and monitor vein pressure.
Such branched Ilumen devices are shown in
the following U.S. Patents: Abramovitz, No.
1,086,976, Thomas, No. 2,322,753; Thomas
No. 2,393,576; Dietrich, No. 3,941,126;
Noftolin, No. 3,459,182; and Willock, No.
3,848,592. However, of these prior art
patented devices, those suggesting simul-
taneous drug or fluid administration suffer
the above described drawback of drug and
fluid mixing prior to entering the bloodstream.
In fact, the Dietrich patent recognizes this
problem and tries to minimize it by minimiz-
ing the length of the single lumen joining
the branches and the needle. While this may
reduce the problem of drug or fluid mixing
before entering the bloodstream, it does not
eliminate it,

Furthermore, of these prior art patented
devices, those contemplating fluid infusion,
blood sampling, and pressure monitoring per-
form these functions alternately such that it
is necessary to seal off all but the one lumen
in use. Thus, it is not possible to have simul-
taneous infusion, CVP monitoring, and blood
sampling with these devices. See, for example,
the Reynolds and Noftolin patents,

It is apparent, therefore, that a single
venous catheter device capable of simul-
taneously infusing several fluids, monitoring
CVP, and/or taking blood samples, and which
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overcomes the problem of fluid mixing before
entering the bloodstream, is highly desirable.

Accordingly, it is a primary object of this
invention to provide an improved venous
catheter device.

It is a further object of this invention to
provide an improved venous catheter device
adapted to infuse a plurality of fluids into a
patient’s vein simultaneously and without mix-
ing the fluids, medications, and/or blood
products before entering the bloodstream.

A further object of this invention is to pro-
vide an improved venous catheter device
which may be used to monitor venous pressure
simultaneously with fluid infusion, and which
may be used to withdraw blood samples from
the patient’s vein simultaneously with either
or both of the above.

Another object of the present invention is
to provide an improved venous catheter device
which minimizes patient discomfort and
decreases the possibility of associated com-
plications such as infection and bleeding.

Still another object of the present invention
is to provide an improved venous catheter
device which may be used together with a
needle as a venipuncture device, or without
a needle in which case a vein is exposed and
partially transected and the catheter directly
inserted.

Yet another object of the present invention
is to provide an improved venous catheter
device which is relatively inexpensive to manu-~
facture, readily sterilizable, sturdy in con~
struction, and reliable and efficient in use.

According to the present invention there is
provided a venipuncture device including a
hollow needle, an elongate, flexible catheter
slidably extending through said needle, a
plurality of independent fluid passages extend-
ing longitudinally within said catheter and
each having a terminus adjacent the terminus
of said catheter, the terminus of each of said
passages at said terminus of the catheter being
spaced from one another by a distance of at
least one centimeter and all of said termini
of said passages being no more than twelve
centimeters from said catheter terminus, said
fluid passages being defined at least in part
by elongated flexible lumens (as defined here-
in) extending from the end of said catheter,
remote from said terminus, each of said
lumens being adapted for attachment to a
separate fluid conveying device, whereby
fluids may be separately infused, in use, into
the vein of a patient without becoming mixed
before infusion, and whereby blood samples
may be withdrawn and venous pressure
measurements performed simultaneously with
fluid infusion.

According to the invention there is also
provided a venous catheter device including
an elongate, flexible catheter tube provided
with a distal end portion which is of generally
circular cross-section and has a uniform outer

diameter, a plurality of independent fluid’

passages extending longitudinally within said
catheter tube, each of said passages having a
distal terminus adjacent the distal terminus
of the catheter tube and defining an opening
to the outside of said catheter tube, the distal
termini of said passages being spaced from
each other by a distance of at least one centi-
metre and all of said passage distal termini
being within no more than twelve centimetres
from the distal terminus of the catheter tube.

The invention will now be described by
way of example, with reference to the accom-
panying drawings, in which: —

Fig. 1 is a view illustrating a three lumen
catheter constructed in accordance with a pre-
ferred fom of the invention and shown with
the catheter in position in a vein and with a
venipuncture needle withdrawn and protected
showing the catheter connected to a variety
of fluid sources;

Fig. 2 is an enlarged view, partly in section,
showing a venipuncture needle in position in
a vein and the catheter of this invention about
to be inserted through the needle into the
vein;

Fig. 3 is an enlarged view, partly in section,
of a portion of Fig. 1 showing the catheter
terminus and the multiple lumens;

Fig. 4 is an enlarged sectional view of Fig.
3 taken along the line 4—4 thereof;

Fig. 5 is a view similar to Fig. 3 but show-
ing a modified form of the invention; and

Fig. 6 is a sectional view of Fig. 5 taken
along the line 6—6 thereof.

As used herein “lumen” is intended to
mean fluid conduit means and may include
an individual tube, or an elongate opening
or passage formed in a body, or it may include
an individual tube connected to an elongate
passage in a body.

Referring now to the drawings, a venous
catheter device is shown associated with a
hollow needle 11 supported at one end by a
hollow needle hub 13 of Luer Lock (Registered
Trade Mark) design for connection to a variety
of syringe tips. The other end of the needle

"11 is formed with a sharpened and tapered

tip 15 for penetrating the skin 12 and a vein
14 of a patient.

An elongate flexible catheter 17 is provided
and is adapted to extend through an opening
20 in the hub 13 and through the hollow
needle 11, and beyond the needle tip 15 when
positioned in a vein. The catheter 17 is
slightly smaller in outer diameter than the
inner diameter of the needle 11 so as to
slidably fit through the needle.

The catheter 17 includes an outer tube 18
with a plurality of lumens positioned therein
and extending longitudinally therethrough. ‘the
Jumens, being illustrated as three in number
and identified as 19, 21, 23, are totally in-
dependent from and not communicative with
one another, and each extends to a point
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proximate the terminus 16 of the catheter
tube 18. As shown, lumen 19 terminates sub-
stantially coextensive with the catheter ter-
minus 16. Lumens 21, 23 terminate at open-
ings 25, 27 respectively in the side of catheter
tube 18 at points axially spaced from one
another and from the terminus of lumen 19.
The termini of lumens 19, 21, 23 are spaced
at least one centimeter apart longitudinally of
the catheter tube 18, although this distance
could be as much as three centimeters or
more. The lumens 19, 21, 23 and tube 18
are formed of a suitable, flexible, heat
sterilizable material such as is used in single
lumen catheters, and the lumens 21, 23 pre-
ferably are joined to the tube 18 at openings
25, 27 using an adhesive, or by fusing.
The proximate ends of lumens 19, 21, 23
extend beyond the proximate end of the
catheter tube 18, and each is provided with
a lumen adapter 29, 31, 33, respectively, for
attachment to a suitable device or fluid source.
Adapter 29 is shown receiving one leg 32 of a
flow control valve 35 which may, in turn, have
another leg 37 receiving a fitting 34 fixed to
one end of a conduit 36 for a central venous
pressure (CVP) measuring device 39. Still
another leg 38 of valve 35 may be connected
to another fluid source or device (not shown)
which may be alternately communicated with
leg 32 and lumen 19. As shown, leg 38 is

closed off by a cap 40. A control lever 42

of valve 35 is turntable to open and close
communication between the valve legs 37, 38
and valve leg 32. In the position shown, the
valve legs 32, 37 are communicated and CVP
device 39 is operative.

Adapter 31 is shown receiving one leg 41
of stopcock valve 43. Another leg 45 of valve
43 receives a fitting 46 fixed to conduit 47
connected to an IV bottle 49. A third leg
51 of valve 43 is shown closed off by a cap
53. A control knob 55 on valve 43 selectively
communicates leg 41 with leg 45 or leg 51,
or both. In the position shown, legs 41, 45
are communicated so that fluid from IV bottle
is flowing into lumen 21.

Finally, adapter 33 has a flow plug 57 fitted
therein to seal off lumen 23. However, this
plug can be removed and adapter 33 fitted
with a syringe 59 for infusing drugs or taking
blood samples.

Lumens 19, 21, 23 are totally independent
of and non-communicative with one another
so that fluids carried thereby will not mix
prior to entering the bloodstream. In addition,
and as described, lumens 19, 21, 23 can be
used simultaneously for CVP monitoring,
fluid infusion, and drug injection and blood
sampling. To achieve this, the terminus of
each lumen, namely the terminus 16 of
catheter tube 18, and openings 25, 27 in the
catheter tube 18, are axially spaced from
each other by a distance of at least approxi-
mately one centimeter and up to approximately

three centimeters, All of said termini are how-
ever within no more than twelve centimeters
from the terminus 16 of the catheter tube.
Thus, when the catheter 17 is so positioned
in a vein, two or more fluids can be infused
simultaneously into the bloodstream using any
of the lumens 19, 21, 23 without mixing prior
to entry. The spacing of at least one centi-
meter between lumen termini is sufficient to
prevent any mixing problem.

Furthermore, this individuality of the

lumens allows a patient’s CVP to be moni- |

tored, and, if desired, blood samples to be
taken, at the same time as fluids are being
administered, and all of this is achieved with
one vein puncture if a needle 11 is used,
or ome vein exposure and partial transection
if a needle 11 is not used. Prior to the
present invention, it was necessary to make
one puncture (or partial transection) for each
fluid infusion, pressure measurement, and
blood sampling procedure to be performed
on a patient simultaneously. Thus, where
several, e.g., three or more punctures (or
partial transections) were required previously,
only one is required with the present in-
vention, This results in a considerable reduc-
tion in risk and discomfort to the patient and
obviously reduces the likelihood of subsequent
infection and complication.

These advantages are, of course, amplified
by the fact that venous catheters must be
moved periodically, for example, every three
or four days. Thus, while several new punc-

wtures (or partial transections) were previously
required approximately every three or four
days, now only one is required. The reduction
in risk and discomfort to a patient, and the
reduction in the likelihood of subsequent com-
plication, infection or inflammation caused by
these punctures is immeasurable,

In accordance with another feature of this
invention, the several lumen adapters 29, 31,
33 may be color coded, provided with indicia
or otherwise identified to suggest particular
usage for the lumens associated therewith. For
example, CVP measurement will best be pro-
vided using lumen 19 which exits centrally of
the catheter tube 18 since that lumen cannot
contact the vein wall which otherwise might

distort pressure readings obtained. Lumen 23"

is best adapted for withdrawal of blood
samples from a patient’s vein since its terminus
27 is furthest upstream in the direction of
blood flow. Thus, any drugs or IV feedings
delivered through lumens 19 or 21 will be
downstream of terminus 27 and the sample
of blood withdrawn through terminus 27 and
lumen 23 is pure. Of. course, it will be under-
stood that all lumens 19, 21, and 23 are
available for IV or medicinal injections, and
that any of the lumens can be used for CVP
monitoring. The coding of adapters 29, 31,
33 can be any-suitable means, such as coloring,
letters or numbers, and the instructions accom-
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panying the catheter can inform the catheter
user of the intended and recommended usage
thereof.

The preferred embodiment illustrated and
described herein is shown with three lumens
encased within a single catheter tube. It is
clear that the number of lumens may be varied,
and it should be understood that the inventive
concept herein resides in the use of a plurality
of fluid-conveying lumens disposed in a single
catheter, the lumens being separate and in-
dependent from one another and non-
communicative, and that the terminus of the
lumens are adjacent to the catheter terminus
but are axially spaced from one another. The

* lumens shown and described are encased in

a separate catheter tube and each lumen has
its terminus suitably joined or fused to the
respective terminus openings adjacent the
catheter tube end.

It will be understood that a number of
manufacturing techniques can be employed to
form this catheter-lumen assembly, and that
arrangements other than that shown herein
can be employed, it being understood that
the catheter-lumen assembly be constructed
preferably from a suitable heat sterilizable
material, For example, the catheter and lumens
can be integrally formed such that the lumens
are elongate openings through the catheter
body itself, rather than the lumens being
separate tubes confined within a separate
catheter sheath. Such an arrangement is shown
in Figs. 5 and 6, the catheter being depicted
as having an outer sheath 71 and an inner
walled portion 73 dividing the catheter into
separate lumens 75, 77, 79 extending there-
through. The sheath 71 and walled portion
73 can be integrally formed, or separately
formed and suitably joined. In this embodi-
ment, lumen 75 extends to the catheter ter-
minus, while lumens 77, 79 exit through
openings 81, 83 each spaced at least one centi-
meter from the terminus and from each other.
The lumens 77, 79 forwardly of openings
81, 83 are shown blocked by plugs 85, 87,
respectively.

In the embodiment of Figs. 5 and 6,
separate lumens 89, 91, 93 have their distal
ends positioned in and suitably fixed to lumens
75, 77, 79, respectively, and have their proxi-
mate ends extending from the catheter body.
This is similar to the embodiment of Figs.
1—3 where the proximate ends of lumens
19, 21, 23 also extend from catheter body
17. In both embodiments, proximate ends of
the lumens desirably are provided with the
separate lumen adapters as shown. Preferably,
the lumens are suitably joined in both embodi-
ments by a Y-connector 61, as shown, at the
area where they emerge from the catheter
tube 18 (or 71) for convenience in handling
and for strength. This Y-connector can be
suitably molded using known techniques, and

serves to prevent the lumens from being
pulled apart in use.

Furthermore, it will be understood that one
or more of the lumens can be closed off dur-
ing use of the catheter by using a flow control
plug 57 or one of the valves 35, 43 described
above. However, should it become necessary
to use a closed-off lumen, it is a simple matter
to remove this flow control plug 57 or open
the valve 35, 43 and then attach a suitable
fluid device (IV bottle, syringe, etc.) while
the catheter is in place within a patient’s vein.
Conversely, with the catheter in place, any
one or more of the lumens can be closed off
by reversing the above procedure.

The manner of using the venous catheter
of the present invention is substantially the

same as a single lumen venous catheter. Thus,

if the venous catheter is used with needle 11,
the catheter tube 18 is initially withdrawn
within the needle 11. A venipuncture is then
made using the needle 11 to position the end
15 of the needle 11 in place within a patient’s
vein. Thereafter, the catheter 17 is slid longi-
tudinally through the needle 11 so as to extend
beyond the needle tip 15 and into the
punctured vein. While holding the catheter
tube 18, the needle 11 is withdawn from the
vein. A needle guard 63 constructed of a
flexible plastic, heat sterilizable material fric-
tionally grips the needle 11 and is slid along
the needle 11 and positioned over the needle
tip 15 to prevent it from severing the catheter
tube 18. The assembly is then suitably
attached, as by tape or suture, to the patient
adjacent to the puncture in the usual fashion.
The catheter is then in place and the desired
lumens are ready for attachment to suitable
fluid conveying devices, CVP measuring
devices, etc.

Alternatively, a venipuncture can be made
using needle 11 and a connected syringe 95
(Fig. 2) and with the catheter 17 completely
withdrawn fromy the needle 11. With the
needle 11 held in position in vein 14, the
syringe 95 is detached and the catheter 17
fed through needle hub 13 and needle 11
into vein 14. Holding catheter, needle 11 is
then withdrawn, guard 63 is slid into position
over needle tip 15, and the assembly attached
to the patient as described above.

When used without a needle, a venous
“cut-down” is first made in which the desired
vein (either the saphenous, cephalic, anti-
cubital and/or the external jugular) is directly
exposed and partially transected. The catheter
is then directly inserted into the vein without
using a needle and is attached by tape or
suture,

The presemt invention provides a venous
catheter device that is usable for infusion of
more than one fluid simultaneously into the
vein of a patient. Also, blood samples may
be withdrawn and CVP measurements may
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be taken simultaneously with fluid infusion,
and with but a single puncture of the patient’s
vein.

WHAT I CLAIM IS:—

1. A venipuncture device including a hollow
needle, an elongate, flexible catheter slidably
extending through said needle, a plurality of
independent fluid passages extending longi-
tudinally within said catheter and each having
a terminus adjacent the terminus of said
catheter, the terminus of each of said passages
at said terminus of the catheter being spaced
from one another by a distance of at least one
centimeter and all of said termini of said
passages being no more than twelve centi-
meters from said catheter terminus, said fluid
passages being defined at least in part by
elongated flexible lumens (as defined herein)
extending from the end of said catheter, re-

‘mote from said terminus, each of said lumens

being adapted for attachment to a separate
fluid conveying device, whereby fluids may

- be separately infused, in use, into the veir of
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a patient without becoming mixed before in-
fusion, and whereby blood samples may be

withdrawn and venous pressure measurements.
performed simultaneously with fluid infusion. -

2. A venipuncture device as claimed in
claim 1 wherein said catheter comprises an
elongate tube, said fluid passages being formed

by independent lumens extending longi-

tudinally within said catheter tube, each of
said lumens having its proximate end extend-

ing from said catheter tube and fitted with a -

lumen adapter.

3. A venipuncture device as claimed in
claim 2 wherein each of said lumen adapters
is provided with indicia to indicate a corres-
ponding lumen to which the adapter is con-
nected and the position of each lumen ter-
minus relative to the terminus of said catheter
tube,

4. A venipuncture device as defined in
claim 2 or claim 3 wherein the distal terminus
of one of said lumens is substantially co-
extensive with the distal terminus of the
catheter tube and the distal termini of the
other lumens each extend through a separate

side opening in said catheter tube, a con-

nector being molded over the proximate end

of said catheter tube and encasing a portion
of each independent lumen and extending
beyond the proximate end of the catheter tube.

5. A venous catheter device including an
elongate, flexible catheter tube provided with
a_distal end portion which is of generally
circular cross-section and has a uniform outer
diameter, a plurality of independent fluid
passages extending longitudinally within said
catheter tube, each of said passages having a
distal terminus adjacent the distal terminus
of the catheter tube and defining an opening
to the outside of said catheter tube, the distal
termini of said passages being spaced from
each other by a distance of at least one centi-
meter and all of said passage distal termini
being within no more than twelve centimeters
from the distal terminus of the catheter tube.

6. A venous catheter device as defined in
claim 5 wherein said fluid passages are defined
at least in part by elongate flexible lumens
extending from the end of said catheter, re-
mote from said terminus, each of said lumens
being adapted for attachment to a separate
fluid conveying device.

7. A venous catheter device as claimed in

claim 5 or claim 6 wherein one of said lumens
has its dista] end substantially coextensive with
the distal end of said tube, the other of said
lumens exiting at lateral openings in said tube
and being joined thereto, the proximate ends
of the lumens extending beyond the proxi-
mate end of said catheter tube and being
fitted with a lumen adapter for connection to
independent fluid devices.
" 8. A venous catheter device as claimed in
claim 5 wherein said fluid passages are defined
by a walled portion formed within and
integrally with said catheter twbe.

9. A venipuncture device substantially as
hereinbefore described, with reference to and
as shown in the accompanying drawings.

10. A venous catheter device substantially
as hereinbefore described, with reference to
and as shown in the accompanying drawings.

MARKS & CLERK,
Alpha Tower,
ATV Centre,

Birmingham B1 1TT,

Agents for the Applicant.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1981.
Published by the PJategt Office, 256 Southampton Buildings, London, WC2A. 1AY, from
- which copies may be obtained.
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