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Description

Field of the Inventions

[0001] The inventions described below relate the field
of catheters and more specifically, to catheters inserted
into the central venous system.

Background of the Inventions

[0002] An infusion catheter, such as a peripheral intra-
venous catheter, is a thin flexible tube that is inserted
into a peripheral vein, usually in the bend of the arm of
a patient. Once inserted, the infusion catheter is threaded
along the peripheral vein with the tip ideally positioned
for infusion of fluids where they can be quickly diluted.
Peripheral catheters as well as other types of catheters
including peripherally inserted central catheters, central
venous catheters and Hickman lines can remain in place
for extended periods of time within a patient (up to six
months). Infusion catheters have been available for many
years and are typically used to administer fluids such as
parenteral nutrition, chemotherapy, vasopressor (adren-
alin-like medications), antibiotics and other hyperton-
ic/caustic solutions. These catheters may also be used
for blood draws. The use of such catheters avoids the
complications associated with the direct puncture of the
central venous circulation system. However, using a pe-
ripherally inserted central catheter to administer fluids to
a patient is not without its drawbacks.
[0003] A common problem with the infusion of solu-
tions into a patient is extravasation. Extravasation is the
collection of interstitial fluid such as blood, nutritional flu-
ids or medications into tissue surrounding an infusion
site. Fluid escaping into the soft tissues surrounding the
infusion site can have adverse effects on the patient.
Some of these effects include the forming of blood clots
in veins (thrombophlebitis), arterial injury, nerve injury,
the compression of blood vessels and nerves and infec-
tion.
[0004] Extravasation of certain medications can also
lead to other injuries commonly referred to as "IV burns."
Leakage of cytotoxic drugs, intravenous nutrition, solu-
tions of calcium, potassium, bicarbonate and even dex-
trose solutions outside the vein can cause skin necrosis.
Other complications may include scarring around ten-
dons, nerves and joints, especially on the dorsum of the
hand or in the antecubital region. Extravasation may even
cause skin loss above the area of injury and may require
skin grafting.
[0005] In cancer treatment, accidental extravasation is
a feared complication, especially from drugs such as the
anthracyclines, mitomycin, vincristine, and vinorelbine,
which are examples of vesicant drugs. Vesicant drugs
cause tissue destruction upon infiltration. In this context,
extravasation is the unintended presence of a vesicant
outside the vascular bed or vasculature.
[0006] Accidental extravasation has been estimated to

occur in up to 6% of all patients receiving chemotherapy.
Chemotherapeutic agents, such as the anthracyclines,
are especially likely to cause severe tissue damage on
extravasation. The tissue injury may not appear for sev-
eral days or even weeks, but when it appears it may con-
tinue to worsen for months, due to drug recycling into
adjacent tissue.
[0007] The danger of the adverse effects as well as
kinks or clogs in the catheter may require catheters to be
removed from a patient and reinserted in another loca-
tion. Furthermore, extravasation may result in longer re-
covery time, pain and discomfort in patients. Because of
the effects caused by extravasation, devices are needed
to reduce extravasation caused by the use of infusion.
[0008] US 2003/0093029 A1 discloses a dialysis cath-
eter comprising a first portion having a first diameter, an
elongated distal portion having a second diameter small-
er than the first diameter, and a transition region between
the first portion and distal portion, a first longitudinally
extending central lumen configured to deliver blood ter-
minating in an opening in the distal portion, and at least
two independent longitudinally extending lumens posi-
tioned radially of the first lumen, the at least two lumens
configured to withdraw blood from a patient and each
terminating in a longitudinally directed opening in the
transition region.
[0009] WO 2006/105283 A2 discloses an atraumatic
sheath comprising a tube characterized by a wall, a distal
section, a proximal section, an outer surface, an inner
surface, an inner diameter and an outer diameter, where-
in the inner diameter of said tube is sized and dimen-
sioned to permit fluid flow between the inner surface of
the tube and an outer surface of an arthroscopic instru-
ment when the arthroscopic instrument is disposed within
the tube, and a plurality of ribs extending inwardly from
the inner surface of the tube and running longitudinally
along the tube, wherein said ribs further define lumens
between the outer surface of the arthroscopic instrument
and inner surface of the tube.
[0010] US 6 980 852 B2 discloses an apparatus com-
prising a dressing, one or more sensor elements inte-
grated into the dressing further comprising patterned
conductive inks integrated into the dressing, dielectric
insulators selectively patterned in combination with the
patterned conductive inks to form the one or more sensor
elements, and a foam layer coupled to the patterned con-
ductive inks and dielectric insulators, a flexible mem-
brane coupled to the dressing, and an adhesive layer
coupled to the dressing and coupled to the flexible mem-
brane, the adhesive layer capable of attaching the appa-
ratus to a patient’s skin.
[0011] US 2005/0004584 A1 discloses an anastomo-
sis stent for insertion into an opening in a lumen of a
vessel or tissue of a patient, comprising a first terminus,
a second terminus, an opening at each terminus, and a
primary lumen providing fluid communication between
the openings at the first and second termini, wherein at
least one of the first and second termini is sized to be
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inserted into an opening in a vessel of a patient, and the
stent is comprised of a non-polyglycolic acid material that
is resorbable by the patient.
[0012] US 4 646 722 A discloses an endoscope sheath
comprising a flexible, elongated, thin-walled tube adapt-
ed to fit over and tightly surround an elongated, flexible
endoscope to isolate at least a portion of said endoscope
from said external environment, said sheath having an
opening at its proximal end for receiving the distal end
of an endoscope and a window near its distal end adapted
to be positioned over the viewing window of an endo-
scope, said sheath further including a channel extending
from a channel port along the length of said tube, said
channel port being positioned near the window of said
sheath.

Summary

[0013] The devices shown below provide for the min-
imization of fluid extravasation during use of infusion
catheters including peripheral catheters and central ve-
nous catheters. The anti-extravasation catheter allows a
surgeon to drain fluids from soft tissue surrounding an
insertion point or an infusion site while also providing fluid
inflow to a patient.
[0014] The invention provides a system according to
claim 1. Further embodiments of the invention are de-
scribed in the dependent claims. Reference (s) to "em-
bodiment (s) " throughout the description which are not
under the scope of the appended claims merely repre-
sent possible exemplary executions and are therefore
not part of the present invention.
[0015] The anti-extravasation catheter comprises a
multi-lumen flexible tube characterized by a distal end,
a distal end, a proximal portion and a distal portion. The
proximal end of the tube is provided with fluid ports, a
manifold and other means of controlling the flow of fluid
inside the tube. The distal portion of the tube is provided
with one or more outflow holes. The proximal portion of
the tube is provided with a plurality of drainage apertures.
Each drainage aperture communicates with one or more
drainage lumens inside the tube, thereby allowing fluid
to drain from the tissue surrounding the insertion point
of the catheter to sinks or vacuum sources located out-
side the patient. When the anti-extravasation catheter is
disposed within the patient, the drainage holes are placed
in fluid communication with tissue in contact with the in-
fusion site. The anti-extravasation catheter allows a phy-
sician to administer solutions to the patient while reducing
the amount of fluid extravasation occurring in tissue sur-
rounding the insertion point near the site of infusion.

Brief Description of the Drawings

[0016]

Figure 1 is a patient with an anti-extravasation cath-
eter inserted into a peripheral vein.

Figure 2 is a cross-sectional view of the anti-extrava-
sation catheter.

Figure 3 is a sectional view of the proximal portion
of the catheter wherein the drainage apertures are
comprised of a pattern of substantially circular fen-
estrations.

Figure 4 is a catheter wherein the drainage aperture
comprises a longitudinal channel.

Figure 5 is an anti-extravasation catheter with an out-
er sleeve.

Figure 6 is a side view of an anti-extravasation cath-
eter with the outer sleeve in use.

Figure 7 illustrates an anti-extravasation catheter
with an over-pressure valve.

Figure 8 illustrates the anti-extravasation catheter
with the fluid management system comprising a dis-
solvable plug disposed within the drainage lumen.

Figure 9 is a sectional view of the catheter of Figure 8.

Figure 10 illustrates the anti-extravasation catheter
as part of an irrigation system.

Detailed Description of the Inventions

[0017] Figure 1 is a patient 1 with an anti-extravasation
catheter 2 inserted into a peripheral vein 3. The anti-ex-
travasation catheter comprises a tube 4 having a central
lumen 5 (shown in phantom) extending from the proximal
end to the distal end. The tube has a length and an outer
diameter suitable for extending from an insertion point 6
on a patient to a treatment/infusion site 7. The insertion
point is the place where the catheter is inserted in a pa-
tient. The infusion site is the area in the body where the
catheter infuses a fluid. A peripheral intravenous catheter
typically comprises a shorter tube (a few centimeters
long) inserted through the skin into a peripheral vein. In
the case of a peripherally inserted central catheter, the
tube will be sized and dimensioned to extend from a pe-
ripheral insertion point to the central venous system in-
cluding the superior vena cava or the right atrium. When
the infusion catheter is a central venous catheter, the
tube is sized and dimensioned to extend from a subcla-
vian, internal jugular or a femoral vein to the superior
vena cava or right atrium. The tube is constructed of a
material suitable for insertion into the venous system of
a patient such as silicone, nylon, polycarbonate ure-
thane, polyurethane, polydimethylsiloxane and polyeth-
ylene glycol.
[0018] The length of the tube 4 is characterized by a
distal section 12 (the venous section) and a proximal in-
terstitial section 13 (the interstitial section). The distal end
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of the tube may contain a hollow penetrating element 14
in fluid communication with the central lumen 5 to facili-
tate insertion of the catheter into the patient. The proximal
(interstitial) section of the tube is provided with a plurality
of drainage apertures 15. The proximal section of the
tube is placed in contact with tissue 16 surrounding the
insertion point and the peripheral vein 3 of the patient
when the catheter 2 is disposed within the patent 1. The
drainage apertures 15 are disposed in such a way that
the apertures 15 are placed in fluid communication with
tissue surrounding the insertion point where interstitial
fluid collection may occur when the catheter is in use.
Each drainage aperture 15 communicates with one or
more drainage lumens disposed within the tube, thereby
allowing fluid to drain from the tissue surrounding the
insertion point to a vacuum source or sinks located out-
side the patient in fluid communication with the drainage
lumens.
[0019] The proximal end of the tube is provided with a
manifold or hub 17. The hub is in fluid communication
with the central lumen and the drainage lumens. The hub
is adapted for coupling to a vacuum source 18 and fluid
source 19. The fluid source is placed in fluid communi-
cation with the central lumen of the catheter through the
hub to facilitate the flow of fluids into the patient. The
vacuum source is placed in fluid communication with the
drainage lumens to facilitate removal of interstitial fluid.
A control system 20 may be operably connected to the
fluid source to deliver fluid and to the vacuum source to
remove interstitial fluid by activating the vacuum source.
Interstitial fluid is removed through one or more drainage
apertures in fluid communication with the drainage lu-
mens and the vacuum source. The control system may
also be provided with a display 21 was well as an audio
22 and/or visual 23 warning system that indicates when
extravasation is occurring.
[0020] Figure 2 is a cross-sectional view of the anti-
extravasation catheter. As seen in Figure 2, the tube 4
comprises an inner tube 24 and an outer tube 25 dis-
posed about the outer tube and one or more ribs 26 ex-
tending between the inner tube and outer tube. The inner
tube, the outer tube and the plurality of ribs bound one
or more drainage lumens 27 disposed between the inner
tube and the outer tube that extend longitudinally along
the tube 4. Drainage apertures 15 are in fluid communi-
cation with one or more drainage lumens disposed within
the tube.
[0021] Drainage apertures 15 may comprise a variety
of patterns or configurations that allow for the effective
removal of interstitial fluid. The size and pattern of the
drainage apertures can be used to regulate fluid removal.
Figure 3 is a view of the proximal portion of the tube 4
wherein the drainage apertures are comprised of a pat-
tern substantially circular fenestrations 28. The tube 4
has one or more drainage lumens disposed within the
tube and running longitudinally along the catheter tube.
A plurality of ribs 26 project from the inner tube 24 to the
outer tube 25 forming the plurality of drainage lumens

27. Substantially circular fenestrations are disposed
along the proximal portion of the outer tube. Each sub-
stantially circular fenestration communicates with one or
more drainage lumens 27 disposed within the tube.
[0022] Figure 4 is a sectional view of the proximal por-
tion of the catheter wherein the drainage apertures are
comprised of a plurality of longitudinal channels 29. The
tube 4 has one or more drainage lumens 27 disposed
within the tube and running longitudinally along the cath-
eter tube. A plurality of ribs project from the inner tube
24 to the outer tube 25 forming the plurality of drainage
lumens 27. Longitudinal channels are disposed along the
proximal portion of the outer tube much like a Blake’s
drain. Each longitudinal channel communicates with one
or more drainage lumens 27 disposed within the tube.
[0023] Figure 5 is an anti-extravasation catheter with
an outer sleeve. A second tube or outer sleeve 30 is
disposed over the outer diameter of the catheter tube to
limit exposure of the drainage apertures to the tissue sur-
rounding the insertion point. A first portion 31 of outer
sleeve is partially disposed about the proximal section
(interstitial portion) of the catheter disposed within the
patient. A second portion 32 of the outer sleeve is dis-
posed about that proximal section of the catheter that is
not inserted into the patient. Use of one or more outer
sleeves 30 limits exposure of the drainage apertures to
the tissue surrounding 16 the insertion site. This regu-
lates the amount of fluid that can drain from the tissue.
[0024] Figure 6 is a side view of the anti-extravasation
catheter 2 with the sleeve 30 in use. The catheter is dis-
posed within the peripheral vein of the patient. The outer
sleeve 30 is disposed over the outer diameter of the tube
4 to limit exposure of the drainage apertures to the tissue
surrounding the insertion site. The first portion 31 of outer
sleeve is disposed about that portion of the proximal sec-
tion of the catheter disposed within the patient. The sec-
ond portion 32 of the outer sleeve is disposed about the
proximal section of the catheter that is not inserted into
the patient. The sleeve 30 regulates the exposure of the
drainage apertures to the tissue surrounding the insertion
point. Tissue 16 surrounding the insertion point and pe-
ripheral vein 3 may contain extravasated fluid. The drain-
age apertures 15 allow this fluid to drain from the tissue
and use of the sleeve regulates fluid removal.
[0025] The anti-extravasation catheter in Figure 6 is
part of a complete fluid management system 33 compris-
ing infusion pump 34, fluid source 19, vacuum pump 35,
vacuum source 18 or sink, and control system 20. The
control system may be provided with the display 21, the
audio alarm system 22 and/or the visual alarm system
23. The alarm systems are activated when extravasation
occurs during the infusion of medicines into the patient
1 The alarm can be triggered by a pressure transducer
36 operably connected to the control system and placed
in fluid communication with one or more drainage lu-
mens. Drainage apertures may also be disposed along
the substantial length of the tube when the catheter is
part of the complete fluid management system or when
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multiple sleeves are used. When fluid pressure in the
drainage lumen exceeds a safe threshold of pressure the
control system can activate a vacuum pump located out-
side and remove fluid from the tissue surround the infu-
sion site.
[0026] Figure 7 illustrates the anti-extravasation cath-
eter 2 with an over-pressure valve 37. The valve is op-
erably disposed within the hub 17 and is placed in fluid
communication with the drainage apertures 15 through
the drainage lumens 27 in the tube 4. The over-pressure
valve is a relief valve comprising a flexible closure mem-
ber 39 having a spring constant sufficient to press the
closure member against the valve seat 40 surrounding
the drainage lumens 27 until pressure exceeds a prede-
termined safe threshold. The closure member is an an-
nular membrane and member may be manufactured from
a suitable polymer. The proximal section of the closure
member 39 is coupled to the hub wall while the distal
section presses against the valve seat occluding the
drainage lumens 27. The valve allows the drainage lu-
men 27 in the device to open to the vacuum source and
drain extravasated interstitial fluid from tissue 16 when
pressure from the fluid exceeds the predetermined pres-
sure threshold. The valve also acts as a barrier to outside
contaminants. When fluid pressure in the drainage lumen
27 exceeds a safe threshold, such as a pressure in the
range of approximately lmm/Hg to about 20mm/Hg, the
valve 37 opens to remove fluid from the tissue surround-
ing the insertion point 6 and the infusion site.
[0027] Figure 8 illustrates the anti-extravasation cath-
eter 2 with the fluid management system comprising a
dissolvable plug 42 disposed within the drainage lumen.
The catheter in Figure 8 is shown with longitudinal chan-
nels 29 and outer sleeve 30. In a fluid management sys-
tem comprising a dissolvable plug 42, the drainage lu-
mens 27 of the anti-extravasation catheters illustrated in
Figures 1 through 8 are filed with a dissolvable plug 42
comprising materials that dissolve when the materials
come in contact with therapeutic agents being infused
into the patent. The dissolvable plug may comprise ma-
terials such as starches, gelatins, lactose, sucrose, sug-
ars, or cellulose. The dissolvable plug may be coated
with a water-resistant polymer or polysaccharide coating
as well. The drainage apertures (longitudinal channel 29)
disposed on the tube are placed in fluid communication
with tissue surrounding the insertion point when an anti-
extravasation catheter is disposed within a patient.
Should extravasation of the infused medications occur
in the tissue surrounding the insertion point, the infused
medications will be placed in contact with the dissolvable
plug 42 disposed within the drainage lumens 27. This
contact or exposure will cause the dissolvable plug 42
within the drainage lumens to dissolve, opening the drain-
age lumens and allowing interstitial fluid to drain from the
tissue.
[0028] Figure 9 is a sectional view of the tube 4 with
the dissolvable plug. The tube 4 has one or more aper-
tures and one or more drainage lumens 27 disposed with-

in the tube and running longitudinally along the catheter
tube. A plurality of ribs 26 project from the inner tube 24
to the outer tube 25 forming the plurality of drainage lu-
mens 27. Longitudinal channels are disposed along the
proximal portion of the outer tube much like a Blake’s
drain. Each longitudinal channel communicates with one
or more drainage lumens 27 disposed within the tube.
[0029] Figure 10 illustrates the anti-extravasation cath-
eter as part of an irrigation system. Certain therapeutic
solutions used in chemotherapy can have detrimental
effects on non-cancerous tissue. Flushing and evacuat-
ing dangerous infusates may be required should extrava-
sation occur. In an anti-extravasation catheter with an
irrigation system, the anti-extravasation catheter of Fig-
ures 1 through 9 is provided with hub 17 that is suitable
for coupling to therapeutic fluid source 19, vacuum
source 18 and an antidote or dilution source 43. An an-
tidote is a compound that blocks or attenuates the local
tissue toxicity caused by a therapeutic fluid or agent. The
vacuum source and dilution source are placed in fluid
communication with one or more drainage lumens
through the hub 17. Thus, the drainage lumens can func-
tion as inflow and/or outflow lumens. Pressure transducer
36 is operably connected to control system 20 and the
central lumen of the tube 4. The transducer 36 is able to
measure pressure in the vein of the patient. Other sen-
sors that may detect extravasation may be provided with
the anti-extravasation catheter and operably coupled to
the catheter including electrical impedance sensors, Ph
sensors, optical sensors or tissue temperature sensors.
(The infiltration of an infusate into interstitial tissue may
result in one or more changes in impedance, Ph or tem-
perature.)
[0030] Extravasation can result from a thrombosed or
collapsed vein 44. A collapsed vein will cause a pressure
increase within the vein of the patient due to the backflow
of an infusate. When a pressure increase exceeding an
acceptable threshold is detected by pressure transducer
36, the control system 20 may operate a pump operably
coupled to the dilution source to flush the surrounding
tissue. Tissue 16 is flushed using the fluid from the dilu-
tion source that is placed in fluid communication with the
tissue through one or more drainage lumens and one or
more drainage apertures. The control system can also
operate the vacuum source to aspirate the interstitial fluid
from the tissue. Interstitial fluid is removed through one
or more drainage apertures in fluid communication with
the drainage lumens and the vacuum source. The control
system can be programmed to perform cycles of infusion
and aspiration to more completely dilute and remove
harmful agents from the soft tissue surround the insertion
point of the catheter. A display 21 as well as an audio 22
and/or visual 23 warning system that indicates when ex-
travasation is occurring may also be provided with the
control system.
[0031] Current prior art catheters used in chemother-
apeutic sessions do not provide for the removal of inter-
stitial fluid while simultaneously infusing therapeutic
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agents into a patient. The anti-extravasation catheter 2
is especially suitable for the infusion of therapeutic
agents used in chemotherapy. When the catheter is in
use, the physician provides the anti-extravasation cath-
eter 2 with at least one drainage aperture 15 disposed
on the proximal portion of the catheter. The catheter is
inserted into the vein of a patient at the insertion point 6.
The catheter 2 extends from the insertion point to the
infusion site 7 when functionally disposed with the patient
1. The catheter 2 is disposed inside the patient 1 in such
a way that the drainage aperture 15 is placed in fluid
communication with tissue 16 surrounding the vein 3 and
the insertion point 6.
[0032] The catheter 2 is operably connected to a ther-
apeutic solution/fluid source 19 and a vacuum source 19
through the hub 17. During chemotherapy, the therapeu-
tic solution is infused into the patient through the catheter.
During the infusion, extravasation may occur by fluid
leaking from the infusion site into tissue surrounding the
vein and the insertion point. This extravasated fluid is
drained from tissue surrounding the catheter insertion
point and the vein 3 during a chemotherapeutic session
through the drainage aperture. The tissue 16 may also
be treated by an antidote that is provided through the
aperture if necessary.
[0033] While the preferred embodiments of the devices
and methods have been described in reference to the
environment in which they were developed, they are
merely illustrative of the principles of the inventions. Oth-
er embodiments and configurations may be devised with-
out departing from the scope of the appended claims.

Claims

1. An anti-extravasation system comprising:

a catheter (2) having a length and an outer di-
ameter suitable for extending from a peripheral
vein insertion point (6) on a patient to a treatment
site (7), said catheter (2) having a venous sec-
tion (12) and an interstitial section (13) and com-
prising:

an inner tube (24) having a central lumen
(5);
an outer tube (25) disposed about the inner
tube (24) ;
a plurality of ribs (26) extending between
the inner and outer tubes (24, 25) and run-
ning along the length of the catheter (2);
wherein the inner tube (24), the outer tube
(25) and the plurality of ribs (26) bound a
plurality of outer lumens (27) that extend be-
tween the inner and outer tubes (24, 25) and
that run along the length of the catheter (2);
and
a plurality of drainage apertures (15) dis-

posed in an interstitial section of the outer
tube (25), said drainage apertures (15) in
fluid communication with one or more drain-
age lumens (27) and adapted to drain fluid
from tissue surrounding the insertion point
(6) when the catheter (2) is operably dis-
posed within the patient;

a hub (17) placed in fluid communication with
the central lumen (5) and the plurality of drain-
age lumens (27);
a reservoir (19) of chemotherapy therapeutic flu-
id source in fluid communication with the hub
(17) in fluid communication with the central lu-
men (5); and
a vacuum source (18) in fluid communication
with the hub (17) in fluid communication with the
plurality of drainage lumens (27).

2. The system of claim 1, wherein the catheter (2) is
sized and dimensioned such that the interstitial sec-
tion (13) resides in body tissue overlying the insertion
point (6) in a peripheral vein and the venous section
(12) of the catheter (2) resides in the central venous
system of the patient when disposed within the pa-
tient.

3. The system of claim 1, wherein the catheter (2) is
sized and dimensioned such that the interstitial sec-
tion (13) resides in body tissue overlying the insertion
point (6) in a peripheral vein and the venous section
(12) of the catheter (2) resides in the peripheral vein.

4. The system of claim 1, wherein the drainage aper-
tures (15) comprise channels.

5. The system of claim 1, wherein the drainage aper-
tures (15) comprise fenestrations.

6. The system of claim 1, further comprising an extrava-
sation sensor operably coupled to the catheter (2),
said sensor selected from the group consisting of a
temperature sensor, a pressure sensor, a conduc-
tivity sensor, an optical sensor and a Ph sensor.

7. The system of claim 6, further comprising a control
system operably coupled to the catheter (2), and
comprising a pressure transducer (36) coupled to
said control system and placed in fluid communica-
tion with the drainage lumens (17), said pressure
transducer (36) triggering an alarm when extravasa-
tion occurs.

8. The system of claim 1, further comprising a dissolv-
able plug (42) disposed within one or more drainage
lumens (27) .

9. The system of claim 8, wherein the dissolvable plug
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(42) comprises a material selected from the group
consisting of starches, gelatins, lactose, sucrose,
sugars and cellulose.

10. The system of claim 1, further comprising an over-
pressure valve (37) in fluid communication with one
or more drainage lumens (27).

11. The system of claim 1, further comprising an outer
sleeve (30) disposed over the outer diameter of the
outer tube (25).

12. The system of claim 1, further comprising an anti-
extravasation agent source placed in fluid commu-
nication with one or more outer lumens (27).

Patentansprüche

1. Ein Anti-Extravasationssystem, aufweisend:
einen Katheter (2) mit einer Länge und einem Au-
ßendurchmesser, die geeignet sind, um sich von ei-
nem peripheren Veneneinführpunkt (6) an einem
Patienten zu einer Behandlungsstelle (7) zu erstre-
cken, wobei der Katheter (2) einen Venenabschnitt
(12) und einen Zwischenabschnitt (13) aufweist und
aufweist:

ein Innenrohr (24) mit einem zentralen Lumen
(5),
ein Außenrohr {25}, das um das Innenrohr (24)
herum angeordnet ist,
eine Mehrzahl von Rippen (26), die sich zwi-
schen dem Innen- und dem Außenrohr (24, 25)
erstrecken und entlang der Länge des Katheters
(2) verlaufen,
wobei das Innenrohr (24), das Außenrohr (25)
und die Mehrzahl von Rippen (26) eine Mehrzahl
von äußeren Lumen (27) begrenzen, die sich
zwischen dem Innen- und dem Außenrohr (24,
25) erstrecken und entlang der Länge des Ka-
theters (2) verlaufen, und
eine Mehrzahl von Ablassöffnungen (15), die in
einem Zwischenabschnitt des Außenrohrs (25)
angeordnet sind, wobei die Ablassöffnungen
(15) in Fluidverbindung mit einem oder mehre-
ren Ablasslumen (27) sind und zum Ablassen
von Fluid aus Gewebe geeignet sind, das den
Einführpunkt (6) umgibt, wenn der Katheter (2)
funktionsfähig innerhalb des Patienten ange-
ordnet ist,
eine Nabe (17), die mit dem zentralen Lumen
(5) und der Mehrzahl von Ablasslumen (27) in
Fluidverbindung angeordnet ist,
einen Behälter (19) einer therapeutischen Che-
motherapie-Fluidquelle in Fluidverbindung mit
der Nabe (17), die mit dem zentralen Lumen (5)
in Fluidverbindung ist, und

eine Vakuumquelle (18) in Fluidverbindung mit
der Nabe (17), die mit der Mehrzahl von Ablass-
lumen (27) in Fluidverbindung ist.

2. Das System gemäß Anspruch 1, wobei der Katheter
(2) derart bemessen und dimensioniert ist, dass bei
einer Anordnung innerhalb des Patienten der Zwi-
schenabschnitt (13) sich in Körpergewebe befindet,
das über dem Einführpunkt (6) in einer peripheren
Vene liegt, und der Venenabschnitt (12) des Kathe-
ters (2) sich im zentralen Venensystem des Patien-
ten befindet.

3. Das System gemäß Anspruch 1, wobei der Katheter
(2) derart bemessen und dimensioniert ist, dass der
Zwischenabschnitt (13) sich in Körpergewebe befin-
det, das über dem Einführpunkt (6) in einer periphe-
ren Vene liegt, und der Venenabschnitt (12) des Ka-
theters (2) sich in der peripheren Vene befindet.

4. Das System gemäß Anspruch 1, wobei die Ablass-
öffnungen (15) Kanäle aufweisen.

5. Das System gemäß Anspruch 1, wobei die Ablass-
öffnungen (15) Fensteranordnungen aufweisen.

6. Das System gemäß Anspruch 1, ferner aufweisend
einen Extravasationssensor, der funktionsfähig mit
dem Katheter (2) verbunden ist, wobei der Sensor
aus der Gruppe bestehend aus einem Temperatur-
sensor, einem Drucksensor, einem Leitfähigkeits-
sensor, einem optischen Sensor und einen Ph-Sen-
sor ausgewählt ist.

7. Das System gemäß Anspruch 6, ferner aufweisend
ein Steuersystem, das funktionsfähig mit dem Ka-
theter (2) verbunden ist und einen Druckwandler (36)
aufweist, der mit dem Steuersystem verbunden und
in Fluidverbindung mit den Ablasslumen (17) ange-
ordnet ist, wobei der Druckwandler (36) einen Alarm
auslöst, wenn eine Extravasation auftritt.

8. Das System gemäß Anspruch 1, ferner aufweisend
einen löslichen Stopfen (42), der innerhalb eines
oder mehrerer Ablasslumen (27) angeordnet ist.

9. Das System gemäß Anspruch 8, wobei der lösliche
Stopfen (42) ein Material aufweist, das aus der Grup-
pe bestehend aus Stärke, Gelatine, Laktose, Sac-
charose, Zuckern und Cellulose ausgewählt ist.

10. Das System gemäß Anspruch 1, ferner aufweisend
ein Überdruckventil (37) in Fluidverbindung mit ei-
nem oder mehreren Ablasslumen (27).

11. Das System gemäß Anspruch 1, ferner aufweisend
eine äußere Hülse (30), die über dem Außendurch-
messer des Außenrohrs (25) angeordnet ist.
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12. Das System gemäß Anspruch 1, ferner aufweisend
eine Anti-Extravasationsmittelquelle, die in Fluidver-
bindung mit einem oder mehreren äußeren Lumen
(27) angeordnet ist.

Revendications

1. Système anti-extravasation comprenant :
un cathéter (2) ayant une longueur et un diamètre
externe adaptés pour s’étendre d’un point d’insertion
de veine périphérique (6) sur un patient à un site de
traitement (7), ledit cathéter (2) ayant une section
veineuse (12) et une section interstitielle (13) et
comprenant :

un tube interne (24) ayant une lumière centrale
(5) ;
un tube externe (25) disposé autour du tube in-
terne (24) ;
une pluralité de nervures (26) s’étendant entre
les tubes interne et externe (24, 25) et courant
le long de la longueur du cathéter (2) ;
dans lequel le tube interne (24), le tube externe
(25) et la pluralité de nervures (26) délimitent
une pluralité de lumières externes (27) qui
s’étendent entre les tubes interne et externe (24,
25) et qui courent le long de la longueur du ca-
théter (2) ; et
une pluralité d’ouvertures de drainage (15) dis-
posées dans une section interstitielle du tube
externe (25), lesdites ouvertures de drainage
(15) étant en communication fluidique avec une
ou plusieurs lumières de drainage (27) et adap-
tées pour drainer du fluide à partir du tissu en-
tourant le point d’insertion (6) lorsque le cathéter
(2) est disposé de manière fonctionnelle à l’in-
térieur du patient ;
une embase (17) placée en communication flui-
dique avec la lumière centrale (5) et la pluralité
de lumières de drainage (27) ;
un réservoir (19) de source de fluide chimiothé-
rapeutique en communication fluidique avec
l’embase (17) en communication fluidique avec
la lumière centrale (5) ; et
une source de vide (18) en communication flui-
dique avec l’embase (17) en communication flui-
dique avec la pluralité de lumières de drainage
(27).

2. Système selon la revendication 1, dans lequel le ca-
théter (2) est calibré et dimensionné de telle sorte
que la section interstitielle (13) réside dans le tissu
corporel superposé au point d’insertion (6) dans une
veine périphérique et la section veineuse (12) du ca-
théter (2) réside dans le système veineux central du
patient lorsqu’elle est disposée à l’intérieur du pa-
tient.

3. Système selon la revendication 1, dans lequel le ca-
théter (2) est calibré et dimensionné de telle sorte
que la section interstitielle (13) réside dans le tissu
corporel superposé au point d’insertion (6) dans une
veine périphérique et la section veineuse (12) du ca-
théter (2) réside dans la veine périphérique.

4. Système selon la revendication 1, dans lequel les
ouvertures de drainage (15) comprennent des ca-
naux.

5. Système selon la revendication 1, dans lequel les
ouvertures de drainage (15) comprennent des fe-
nestrations.

6. Système selon la revendication 1, comprenant en
outre un capteur d’extravasation couplé de manière
fonctionnelle au cathéter (2), ledit capteur étant sé-
lectionné dans le groupe constitué d’un capteur de
température, d’un capteur de pression, d’un capteur
de conductivité, d’un capteur optique et d’un capteur
de pH.

7. Système selon la revendication 6, comprenant en
outre un système de commande couplé de manière
fonctionnelle au cathéter (2), et comprenant un
transducteur de pression (36) couplé audit système
de commande et placé en communication fluidique
avec les lumières de drainage (17), ledit transduc-
teur de pression (36) déclenchant une alarme lors-
qu’une extravasation se produit.

8. Système selon la revendication 1, comprenant en
outre un bouchon soluble (42) disposé à l’intérieur
d’une ou de plusieurs lumières de drainage (27).

9. Système selon la revendication 8, dans lequel le
bouchon soluble (42) comprend un matériau choisi
dans le groupe constitué d’amidons, de gélatines,
de lactose, de saccharose, de sucres et de cellulose.

10. Système selon la revendication 1, comprenant en
outre une valve de surpression (37) en communica-
tion fluidique avec une ou plusieurs lumières de drai-
nage (27).

11. Système selon la revendication 1, comprenant en
outre un manchon externe (30) disposé au-dessus
du diamètre externe du tube externe (25).

12. Système selon la revendication 1, comprenant en
outre une source d’agent anti-extravasation placée
en communication fluidique avec une ou plusieurs
lumières externes (27).
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