
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
01

6 
43

1
B

1
*EP001016431B1*
(11) EP 1 016 431 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
23.06.2004 Bulletin 2004/26

(21) Application number: 00103207.7

(22) Date of filing: 02.09.1993

(51) Int Cl.7: A61M 39/02

(54) Implantable access devices

Implantierbare Ansatzstücke

Dispositif d’access implantable

(84) Designated Contracting States:
BE DE ES FR GB IE IT LU NL SE

(30) Priority: 04.09.1992 US 940619

(43) Date of publication of application:
05.07.2000 Bulletin 2000/27

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
93920464.0 / 0 746 381

(73) Proprietor: Michigan Transtech Corporation
Ann Arbor, MI 48104 (US)

(72) Inventor: Ensminger, William D.
Ann Arbor, MI 48103 (US)

(74) Representative: Senior, Alan Murray et al
J.A. KEMP & CO.,
14 South Square,
Gray’s Inn
London WC1R 5JJ (GB)

(56) References cited:
WO-A-83/00367 WO-A-91/12838
US-A- 4 447 237 US-A- 4 781 695



EP 1 016 431 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] This invention relates to a device for introduc-
ing a filament, such as a catheter, into a patient for in-
fusing a therapeutic agent to a desired site or withdraw-
ing a fluid from a desired site within a patient. More par-
ticularly, the invention relates to devices which are im-
planted such that no portion is transcutaneous. Its ac-
cess portion is subcutaneous but designed so as to fa-
cilitate repeated access by the percutaneous route.

BACKGROUND AND SUMMARY OF THE INVENTION

[0002] In current human and animal medical practice,
there are numerous instances where therapeutic agents
must be delivered to a specific organ or a tissue within
the body. An example is the infusion of chemotherapy
into a central vein on a recurring basis over a lengthy
treatment period for widespread sites of malignant tu-
mor. Without an infusion device for intravenous drug in-
fusion, multiple vein punctures over a lengthy period
would result in progressive thrombosis, venous sclero-
sis, and destruction of small diameter peripheral ves-
sels. In other cases, it may be desirable to infuse chem-
otherapy to a localized malignant tumor site. It may be
difficult or impossible to deliver an agent specifically to
such a site on a regular repetitive basis without surgi-
cally implanting an infusion system. Similarly, repeated
arterial access is occasionally needed for injection of an
X-ray dye or contrast agent into an artery for diagnostic
purposes. In other situations, there is a need to repeti-
tively remove a body fluid for analysis from a remote
body site. Finally, sensing and physiological measuring
devices incorporated into small diameter catheters and
optical fibers are increasingly being utilized for monitor-
ing body processes and could be more easily imple-
mented through a properly designed access device with
an adequate internal diameter.
[0003] In prior medical practice, percutaneous cathe-
ters have been used to provide vascular or organ access
for drug therapy or the withdrawal of body fluids. Al-
though such systems generally performed in a satisfac-
tory manner, numerous problems were presented by
such therapy approaches, including the substantial care
requirements of the patients, e.g. dressing changes with
sterile techniques, a significant rate of infection of the
catheter because of its transcutaneous position, and a
high rate of venous thrombosis, particularly if the cath-
eter was located within an extremity vein.
[0004] Implantable infusion devices or "ports" have
recently become available and represent a significant
advance over transcutaneous catheters. Presently
available infusion ports have a number of common fun-
damental design features. The ports themselves com-
prise a housing which forms a reservoir that can be con-
structed from a variety of plastic or metal materials. A

surface of the reservoir is enclosed by a high-density,
self-sealing septum, typically made of silicone rubber.
Connected to the port housing is an implanted catheter
which communicates with a vein or other site within the
patient where the infusion of therapeutic agents is de-
sired. Implantation of such devices generally proceeds
by making a small subcutaneous pocket in an appropri-
ate area of the patient under local anesthesia. The im-
planted catheter is tunnelled to the desired infusion site.
When the physician desires to infuse or remove mate-
rials through the port, a hypodermic needle is used
which pierces the skin over the infusion port and is
placed into the port.
[0005] Although the presently available implantable
infusion ports generally operate in a satisfactory man-
ner, they have a number of shortcomings. Since these
devices rely on a compressed rubber septum for sealing
and since large diameter needles can seriously damage
the septum, there are limitations in the diameter of nee-
dles which can be used to penetrate the septum. These
diameter limitations severely restrict the opportunities
provided by the port. In cases where it is desirable to
infuse drugs using a flexible external catheter, the cath-
eter must be fed through the needle that penetrates the
septum. Such catheters have an extremely small inside
diameter and, therefore, impose severe limitations on
fluid flow rate and limit the types of fibers which can be
introduced.
[0006] During prolonged infusions using a conven-
tional port, the infusion needle is taped to the patient's
skin to hold it in position. Conventional ports do not allow
the needle to penetrate deeply into the port. Because of
this, a small displacement of the needle can cause it to
be pulled from the port. In cases where locally toxic ma-
terials are being infused, extravasation of such materi-
als can cause local tissue damage which may require
corrective surgery such as skin grafting or removal of
tissue.
[0007] Presently available implantable drug infusion
devices also have a significant size to provide an ac-
ceptable target surface area for the physician who must
locate the port and penetrate the septum with a needle.
The port housing becomes bulky as the septum size in-
creases since structure is required to maintain the sep-
tum in compression to provide self-sealing after the nee-
dle is removed. Moreover, presently available infusion
ports are difficult to clear if thrombosis occurs within the
port or within the implanted catheter since it is difficult,
if not impossible, to feed a cleaning wire through the
penetrating hypodermic needle in a manner which will
clear the infusion device and the internal catheter.
Present infusion ports also have a retained volume be-
neath the self-sealing septum administered to enable a
desired quantity to reach the infusion site. This retained
volume also poses problems when a physician desires
to successively deliver multiple drugs to the same infu-
sion site which are incompatible when mixed. Addition-
ally, when it is desired to withdraw blood through the
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port, the retained volume of the prior art infusion ports
comprises an area where blood clotting can occur, thus
interfering with future access to the site. And finally, for
present infusion ports, there is a risk that the physician
attempting to pierce the port septum will not properly en-
ter it, leading to the possibility of extravasation which
can cause significant undesirable consequences as
mentioned above.
[0008] WO 91/12838A, which is used as a basis for
the preamble of claim 1, describes an infusion port for
implantation adapted for providing repeated access to
specific tissue within a patient and communicating with
the tissue by an internal implanted catheter. The infusion
ports incorporate an enlarged entrance orifice with a
funnel shaped internal cavity which narrows down to a
reduced diameter passageway. An articulating catheter
valve is provided within the passageway which normally
prevents the flow of fluids through the valve but can be
penetrated by an external introduced filament such as
a catheter. After implantation, an external filament which
is introduced into the port is guided by the port internal
cavity into registry with the catheter valve. Continued
feeding of the filament causes the catheter to pass
through the valve. Thereafter, when a catheter is insert-
ed, therapeutic agents infused within the patient, or
body fluids can be withdrawn.
[0009] According to the present invention there is pro-
vided an implantable access device for permitting ac-
cess to a site within the body of a patient through an
internal catheter by a percutaneously placed flexible fil-
ament, said implantable access device including:

a housing having a funnel-shaped entrance orifice,
a passageway and an exit orifice, said entrance or-
ifice having a decreasing cross sectional area de-
fining a target area for insertion of said flexible fila-
ment and causing said flexible filament introduced
into said entrance orifice to be directed to and enter
said passageway, said passageway connecting
said entrance orifice with said exit orifice;
a valve positioned within said passageway and nor-
mally remaining closed for providing resistance to
flow of fluids through said passageway, said valve
being openable for enabling communication with
said internal catheter; and
mounting means for supporting said housing sub-
cutaneously within the body of the patient; wherein
said passageway has a decreasing cross sectional
area region, characterised by said decreasing cross
sectional area of said passageway being such that
it limits insertion of a relatively rigid instrument for
introducing said flexible filament into said device,
and being located between said entrance orifice
and said valve.

[0010] In certain patient treatment applications there
may be a need to provide an access port in which point
of access is remote from the port valve. In such a case

which an access housing is remote from the valve, and
the components are connected by a flexible conduit.
The implanted catheter is placed between the valve and
the desired patient access site. In prior art arrange-
ments, as described in the related applications, the pa-
tient access port has a housing which provides a valve
chamber housing a valve which normally prevents the
passage of fluids but which can be penetrated by an ex-
ternal flexible filament to permit access with the implant-
ed catheter.
[0011] In prior arrangements, various valving systems
were described and claimed, including leaflet valves,
ball valves, "flapper" type valves, etc. Each of these
valve configurations is broadly encompassed by the de-
scription "articulating catheter valve" or "articulating
valve", meaning that one or more valve elements are
displaced in some predictable manner to provide access
and which returns to an original position to provide a
fluid seal. This type of valving scheme is distinguishable
from those of the prior art which incorporate a com-
pressed rubber septum which is repeatedly penetrated
by a needle which leads to destruction and damage to
the valving system. Another valving configuration is in
the form of an elongated passageway formed of an elas-
tomeric material which normally is maintained in a flat-
tened occluded condition, but which can be penetrated
by an external filament to cause it to open to provide
access. Such a valve configuration can be incorporated
within the housing of an access port or can be in the
form of a tube attached to the outlet of an access hous-
ing.
[0012] In certain patient therapeutic applications
there is a need to simultaneously infuse two incompat-
ible materials or withdraw fluid from one site while infus-
ing to another. One example of such application is in
hemodialysis in which blood is drawn from a peripheral
vein, treated, and thereafter returned to the patient. In
such applications, a pair of access routes is required,
and an access port is provided which has two separate
and distinct access passageways defined by separate
entrance orifices, valves and outlets, all incorporated in-
to a single housing. This "dual port" can be connected
to separate and distinct implanted catheters, or to a dual
lumen catheter. In order to provide the clinician with an
indication of the differences between intended functions
of the two access port entrance orifices external indicat-
ing features can be formed on the access housing which
can be palpated by the clinician.
[0013] As a means of facilitating the use of implanted
access ports, there is a continuing need to facilitate the
implantation process in a manner which minimises trau-
ma to the patient and simplifies the implantation proce-
dure. An infusion port may be provided having a housing
shaped to facilitate its insertion through a narrow inci-
sion placed in the patient, for example, in the forearm
area. By providing the housing with a tapered "dart" con-
figuration, an incision having a width narrower than the
cross-sectional width of the port can be used. The port
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housing is inserted through the narrow incision causing
the skin to be slightly stretched around the incision area
during port placement which causes the skin upon re-
turning to its unstretched condition to aid in retaining the
port in position. This also involves a special surgical tool
which forms a slit in the skin and a subcutaneous pocket
which is shaped to fit to accommodate an implanted ac-
cess port.
[0014] Access ports in accordance with the prior ar-
rangements have been described as being formed of a
hard material such as stainless steel, titanium or other
metals. Although the use of hard materials such as a
metal or ceramic is needed in the entrance orifice area
where a sharp instrument such as a needle or trocar
would be used to access the device, resistance to dam-
age by a sharp instrument is generally not required in
other portions of the access port. As a means of increas-
ing design flexibility and perhaps reducing cost of pro-
duction of access ports, a composite port may be
formed, made from several materials. A hard material
would be used to form the inside surface of the entrance
orifice which would guide any sharp accessing instru-
ment to the entrance orifice focus area and thereafter
into an internal passageway. Another material, for ex-
ample, a moldable polymeric material, could be used to
form the remainder of the port. The described composite
port further features a smoothly bent passageway which
acts as a "needle stop" which is believed to provide ad-
vantages over prior embodiments in which the passage-
way has an abrupt change in direction.
[0015] In previous arrangements, the access port is
used to access a single site within the patient. There are
however, potential applications where there may be a
need to access several sites using a single access port.
Accordingly, access systems are contemplated in which
a "bifurcated" flow path is provided. A pair of valves are
placed in series with a branching flow path between the
valves. Access to one site is provided by penetrating on-
ly one valve, by penetrating both valves, the second site
is accessed. Another example of a bifurcated flow sys-
tem involves use of a branched implanted catheter
where the flow path is defined through the use of a steer-
able guidewire or catheter having a bent end which is
directed into one of the plural branching pathways.
[0016] In previously described arrangements, the
mechanism for causing the articulating valve to open is
direct engagement between an external filament and a
valve element. Other types of valve actuation approach-
es are possible which may be advantageous in certain
port applications. Several embodiments of access ports
are described in which the valve mechanism is directly
actuated through external palpation and thus opening
of the valve does not depend solely upon direct contact
between the external filament and a valve element.
[0017] In some of the previous designs of access de-
vices which are designed to be accessed using a sharp
instrument such as a needle or trocar which is used to
introduce a flexible filament, there is a feature referred

to as a "needle stop" in the port entrance passageway
which prevents the needle from contacting and possibly
damaging the valve element. In the prior arrangements
such a needle stop is provided by the passageway hav-
ing a change in direction which a rigid element cannot
negotiate between the entrance orifice and the valve. In
accordance with the present invention, an alternate
scheme for a needle stop is provided in the form of a
passageway having a decreasing inside diameter.
When a needle is used to access the device and the
flexible external filament is fed through the inside of the
needle, the needle is stopped as the passageway diam-
eter decreases to less than the outside diameter of the
needle.
[0018] Various accessing approaches are possible
using the access ports in accordance with the present
invention including conventional needles, sharp trocars,
blunt instruments, and catheter-over-needle combina-
tions such as the "Angiocath" tm. Yet another example
is another access instrument which combines the skin
penetration capabilities of a sharpened metal object with
the flexibility of an external filament.
[0019] A simplified means of locating the entrance or-
ifice of an access port after implantation may be provid-
ed. Such features are provided through the use of a tem-
plate which is placed over the implanted access port and
provide an indication to the clinician as to the position
and orientation of the inlet orifice, thus simplifying the
process of locating the target area of the access port.
[0020] Additional benefits and advantages of the
present invention will become apparent to those skilled
in the art to which this invention relates from the subse-
quent description of the preferred embodiments and the
appended claims, taken in conjunction with the accom-
panying drawings, in witch Figures 1 to 7 and 11 to 17
show implantable access devices not showing the char-
acteristic features according to this invention but are
kept for elucidation purposes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a pictorial view of an access port assembly
in which the access housing and valve are separate
elements connected by a flexible coupling.
FIG. 1A is a cross-sectional view of the access port
assembly of FIG. 1 taken along line 1A-1A of FIG. 1.
FIG. 2 is a cross-sectional view to an access port
in which the articulating valve comprises an elon-
gated self-flattening elastomeric tube section.
FIG. 2A is a cross-sectional view along line 2A-2A
of FIG. 2 showing the tube valve in a closed condi-
tion.
FIG. 2B is a cross-sectional view similar to FIG. 2A
but showing the tube valve in an open condition.
FIG. 3 is a pictorial view of an integral dual port.
FIG. 4 is a top view of the dual access port shown
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in FIG. 3, shown connected to a dual lumen cathe-
ter.
FIG. 5 is a cross-sectional view taken along line 5-5
of FIG. 4.
FIG. 6 is a cross-sectional view taken along lines
6-6 of FIG. 4.
FIG. 7 is a pictorial view of the arm of a patient show-
ing, in phantom lines, an access port according to
this invention implanted therein and showing an in-
cision used for implantation.
FIG. 8 is a pictorial view of the implanted access
port of FIG. 7.
FIG. 9 is a cross-sectional view taken along lines
9-9 of FIG. 8.
FIG. 10 is a frontal view of the port shown in FIG. 8
particular showing the entrance orifice configura-
tion.
FIG. 11 is a pictorial view of a surgical tool particu-
larly designed for defining an incision and a subcu-
taneous pocket for placement of an access port
such as shown in FIGS. 7 through 10.
FIG. 12 is a pictorial view of the surgical tool of FIG.
11 in an initial position shown in full lines, and a final
position shown in phantom lines forming the inci-
sion and pocket for implantation of an access port.
FIG. 13 is an illustration of the implantation proce-
dure for inserting an access port within a subcuta-
neous pocket which has been previously formed.
FIG. 14 illustrates the dimensional relationship be-
tween an incision for access port placement and the
lateral dimensions of the access port.
FIG. 15 is a pictorial view of an access port system
used with a pair of serially connected articulating
valves enabling recharging of an implanted pump
also permitting access to the implanted catheter.
FIG. 16 shows a system similar to that of FIG. 19
providing a plural flow path.
FIG. 17 is a pictorial view of an access system de-
fining plural flow paths which are differentiated
through the use of a steerable accessing filament.
FIG. 18 is a cross-sectional view of a access port
in accordance with an alternate embodiment of this
invention having an inlet passageway with a re-
stricted diameter providing a needle stop.
FIG. 19 shows the access port of FIG. 39 with an
access needle engaging the reduced diameter re-
gion of the housing passageway.

DETAILED DESCRIPTION OF THE INVENTION

[0022] With reference to FIG. 1 an access port assem-
bly is shown. The major distinction of access port as-
sembly 10 as compared with access ports described in
prior related applications is the provision of a valve
which is not integrated into the port housing.
[0023] Port assembly 10 includes access housing 12
which defines a funnel shaped entrance orifice 14 hav-
ing a decreasing cross-sectional open area which re-

duces down to focus area 16 which in turn leads into
passageway 18. As shown, passageway 18 defines a
bend which acts as a "needle stop", preventing a sharp
rigid accessing instrument such as a needle from pass-
ing completely through passageway 18 and out of exit
nipple 20. For applications where access port assembly
10 is used with a sharp access instrument such as a
needle, the inside surface 22 of entrance orifice 14 is
formed of a hard material such as a metal, ceramic or
other material which does not tend to be gouged by the
sharp accessing instrument, but instead tends to guide
it toward focus area 16.
[0024] Access housing 12 is supported subcutane-
ously by mounting platform 19 having holes 21 for use
with sutures or staples. Valve assembly 24 which is sep-
arate from housing 12 includes two parts 26 and 28
which are threaded together. Housing part 26 includes
inlet nipple 30 and housing part 28 forms outlet nipple
32. When assembled, housing parts 26 and 28 define
an internal valve chamber 34 having an articulating
valve. The articulating valve can take the form of any
number of valve configurations as described herein, or
in the related applications. Various materials can be
used to produce leaflet valve elements 38 and 40. Leaf-
let valve elements have been made from silicone rubber
sheets having a hardness valve of 27, Shore A, and a
thickness of 1.02mm (0.040 inches). As illustrated, the
articulating valve is shown in the form of a leaflet valve
assembly 36 which includes a pair of leaflet valve ele-
ments 38 and 40. Leaflet valve elements 38 and 40 and
other leaflet valve elements described herein are made
from a flat disk having a slit defining two or more de-
flectable valve leaves. In the normally closed position
as shown in FIG. 1 leaflet valve assembly 36 provides
resistance to the flow of the liquids across valve 24. Con-
duit 44 connects access housing 12 with valve 24 con-
necting with housing exit nipple 20 and valve inlet nipple
30. Valve outlet nipple 32 is connected to implanted
catheter 46 which is tunnelled to a desired site within
the patient. Alternatively, outlet nipple 32 could termi-
nate directly at the desired patient site for example, a
peripheral vein.
[0025] In use, access port assembly 10 is placed sub-
cutaneously. If desired, access housing 12 can be fas-
tened to support tissue using sutures or surgical staples
or other mounting approaches by passing them through
holes 21. It is believed unnecessary to separately mount
valve assembly 24 as it is sufficiently restrained through
its connection with access housing 12 and implanted
catheter 46. In the event that percutaneous access is
desired with implanted catheter 46, an external flexible
filament 48 such as an external catheter, wire or optical
fiber is fed into entrance orifice 14 and is directed into
passageway 18. As mentioned previously, if a relatively
rigid instrument is used to introduce the filament which
may be over or inside the introducer, there may be pro-
vided a "needle stop" which prevents the introducer from
passing to exit nipple 20 where it could damage conduit
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44, while allowing the flexible filament to be fed through
the device and engages leaflet valve assembly 36
where it causes leaflet valve elements 38 and 40 to de-
flect. Upon removal of external filament 48, valve 24 re-
turns to its normal closed condition.
[0026] Now with reference to FIG. 2 another access
port is shown which is generally designated by refer-
ence number 50. Access port 50 differs from arrange-
ments described in this specification and in related ap-
plications in terms of the configuration of the articulating
valve used. Access port 50 has an access housing iden-
tical to that shown in FIG. 1 with common elements des-
ignated by like reference numbers. In this case, the ar-
ticulating valve is in the form of an elongated elastomeric
self-flattened hollow tube 52 which is stretched to fit over
housing exit nipple 20. Tube 52 is connected with a con-
ventional implantable catheter or can integrally form a
round cross-section catheter segment 54. FIG. 2A
shows a section of tube 52 in its normal flattened con-
dition in which the interior hollow passageway 56 thereof
is occluded. Thus in a normal configuration, fluid flow is
restricted from passing through tube 52. Although tube
52 would "self-open" or inflate in response to a pressure
differential between interior cavity 56 and the fluid sur-
rounding it, the characteristics of tube 52 can be con-
trolled to provide a predetermined pressure resistance.
When access is desired via the percutaneous route, a
flexible external filament is introduced into access hous-
ing 12 in any of the various manners described previ-
ously in this specification and in the related applications.
Flexible filament 58 is introduced through passageway
18 and engages hollow tube 52. Continued insertion of
filament 58 causes interior cavity 56 to open to permit
passage of the filament. Such passage can be contin-
ued if desired until the external filament reaches the ter-
minal end of implanted catheter 54 or beyond, or to
some point past self-flattening hollow tube 52 where flu-
ids can be withdrawn or infused as desired. Preferably,
self-flattening tube 52 has an inside dimension close to
the outside diameter of the external filament 58 such
that a small gap or no clearance exists between them
for fluid sealing. Upon withdrawal of the external fila-
ment 58, tube 52 returns to its normal self-flattened oc-
cluded condition.
[0027] Now with reference to FIGS. 3 through 5 an-
other access port is shown which is generally designat-
ed by reference number 70. Access port 70 differs from
prior arrangements in that it incorporates the functions
of a pair of separate and distinct access ports into a sin-
gle device. Such device has applications where simul-
taneous infusion or withdrawal is needed to separate
and distinct sites, or where simultaneous infusion and
withdrawal of fluid is desired, for example, in hemodial-
ysis treatment.
Since ports 74 and 74' which are integrated into housing
72 are identical mirror images of one another, a descrip-
tion of one will suffice for both. Access port 74 has a
configuration consistent with arrangements described in

the related applications and includes entrance orifice 76
leading to passageway 80. Within valve chamber 84, an
articulating valve is provided which in this case is a multi-
element leaflet valve assembly 86. Each of the access
ports 74 and 74' are accessed in a manner consistent
with previously described access ports, using various
types of introducing elements, and in some cases, a
sharp introducer which is prevented from passing into
valve chamber 84 due to the presence of a "needle stop"
feature in passageway 80. In addition, the inside surface
of entrance orifice 76 and portions of passageway 80
are preferably formed of a hard material for guiding a
sharp pointed accessing instrument into focus area 88,
and thereafter into passageway 80. Housing 72 has a
mounting surface 98 for supporting the device subcuta-
neously.
[0028] Access port 70 may be used with a multi-lumen
implanted catheter 90 which generally defines a pair of
letter "D" shaped section lumens 100 and 100', as
shown in FIG. 6 which are attached at outlet nipples 92
and 92 '. Multi-lumen catheter 90 includes a pair of ori-
fices 94 and 96 which are displaced along the length of
the catheter to provide separate sites for the withdrawal
and infusion of fluids, such as is desired for hemodialy-
sis treatment.
[0029] Another feature of access port 70 is the provi-
sion of external features which can be palpated after im-
plantation which serve to differentiate ports 74 and 74'.
For example, the ports may communicate with distinct
sites within the body of the patient, or may be connected
with lumen ports intended only for withdrawal or infu-
sion. As shown in FIG. 3, housing 72 has a pair of arrow
shaped protrusions 99 and 101 which are palpable after
implantation and are oriented in opposite directions to
designate intended directions of fluid flow.
[0030] An embodiment of an access port in accord-
ance with this invention is shown in FIGS. 7 through 10
and is generally designated there by reference number
102. Access port 102 includes housing 104 which de-
fines a funnel shaped entrance orifice 106, which like
prior embodiments, reduces down to a focus area 108
which leads to passageway 110. Exit nipple 112 is pro-
vided for attachment to an implanted catheter 114. Ac-
cess port 102 differs from prior arrangements in two pri-
mary respects. First, access port housing 104 defines a
generally flat supporting surface 116 which supports the
port subcutaneously without the use of mounting holes
for sutures or surgical staples. Second, access port
housing 104 features a tapered arrow like shape, begin-
ning with its smallest transverse cross-sectional area
adjacent exit nipple 12 and enlarging when going toward
entrance orifice 106. In other words, cross-sectional
views taken transverse with respect to a line extending
between exit nipple 112 and entrance orifice 106 have
a progressively increasing cross-sectional width dimen-
sion, starting at the exit nipple and moving toward the
entrance orifice. This configuration is especially adapt-
ed for simplifying the implantation procedure as will be
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described in more detail.
[0031] FIG. 9 illustrates that housing 104 and exit nip-
ple 112 define valve chamber 122. An articulating valve
in the form of a multi-element leaflet valve assembly 124
is provided. Leaflet valve assembly 126 includes a pair
of ring or "donut" valve elements 126 and 128, with a
pair of leaflet valve elements 130 and 132 sandwich
therebetween. Ring valve elements 126 and 128, and
other ring valve elements described elsewhere in this
specification, can be made of surgical silicone rubber
having a hardness of 50, Shore A, and a thickness of
1.02 mm (0 040 inches). As in prior arrangements, leaf-
let valve elements 130 and 132 are made of thin sheets
of elastomeric material such as silicone rubber having
one or more cuts across their surface to define two or
more deflectable valve leaves. An additional description
of the configuration of leaflet valve assembly 124 is pro-
vided previously in this application, and in the related
applications.
[0032] Now with reference to FIGS. 11 and 12, a sur-
gical tool especially designed to facilitate placement of
access port 102 is shown which is generally designated
by reference number 140. Surgical tool 140 includes a
grasping handle 142 and a support disk 144. Cutting
blade 146 forms a sharpened cutting tip 148 and has a
right angle letter "L" configuration. FIG. 12 illustrates use
of surgical tool 140 in forming an implantation pocket.
The full line view of surgical tool 140 in FIG. 12 shows
an initial position in which cutting tip 148 initially pierces
the patient's skin 150. Surgical tool 140 is advanced to
the position shown in phantom lines in FIG. 12 in which
support disk 144 lies against skin 150. Cutting blade 146
is shaped to form pocket 152 which is sized for receiving
and supporting access port 102.
[0033] FIG. 14 illustrates the width of incision 154 des-
ignated by "A" as related to the maximum width of port
housing 104, designated by "B", and in particular, shows
that dimension B exceeds dimension A. Due to the ta-
pered configuration of access port housing 104, the ac-
cess port is capable of being placed within pocket 152
through a comparatively narrow incision. As access port
102 is slid into pocket 152 through incision 154, the skin
along the perimeter of the incision is stretched until the
port is fully within the pocket allowing the skin to return
to near its original condition. By minimizing the width of
incision 154, enhanced retention and support for access
port housing 104 is provided. Additional support for ac-
cess port 102 is provided since pocket 152 is accurately
shaped and dimensioned to receive the port.
[0034] Now with reference to FIGS. 12 and 13 a rep-
resentative procedure for implantation of access port
102 within a patient's arm 156 will be described. Incision
154 and pocket 152 are formed in an appropriate man-
ner, for example, through the use of surgical tool 140 as
described previously. Skin 150 surrounding incision 154
is lifted with forceps. The position of incision 154 is in-
tended to place port 102 near a peripheral vein 158. Vein
158 is located through pocket 152 and is penetrated us-

ing an appropriate access device. After vein 158 is pen-
etrated, a guidewire is fed through the access device
which can then be removed. Thereafter, an enlarged di-
ameter vein dilator is placed and the guidewire is re-
moved. Implanted catheter 114 is next fed into vein 158.
In some instances it is desirable to feed the distal end
of implanted catheter 114 to the patients heart or anoth-
er remote site. The proximal end of implanted catheter
114 is then attached to exit nipple 112 and access port
102 is inserted into pocket 152 through incision 154. Fi-
nally, incision 154 is closed using sutures or staples.
192.
[0035] Now with reference to FIGS. 15 through 17, a
series of arrangements are described in which a single
access port provides access to multiple sites within the
body of the patient. Access system 210 shown in FIG.
15 includes an access housing 212 which is connected
via implanted conduit 214 to a first articulating catheter
valve 216, and thereafter, through a branching circuit
219 to a second articulating catheter valve 218, which
is in turn connected via implanted catheter 220 to a pre-
determined site within the patient. Access housing 212
as shown is identical to access housing 12 described
previously which does not incorporate an internal artic-
ulating valve, although such a configuration could be im-
plemented as will be apparent from the subsequent de-
scription.
[0036] Access system 210 further includes an im-
planted therapy instrument shown as implantable infu-
sion pump 222 which is connected to branching circuit
219 between valve assembles 216 and 218, and to
branching circuit 226 which joins implanted catheter 220
at a point beyond valve 218. Infusion pump 222 is pro-
vided for periodically administering a drug or therapeutic
agent to the patient over a prolonged period. In some
instances it may be desirable to replenish an internal
reservoir of fluid within infusion pump 222 on a periodic
basis. Currently available infusion pumps have refilling
capabilities in the form of a compressed rubber septum
overlying a reservoir which can be accessed using a
specially designed non-coring hypodermic needle. Al-
though such access techniques operate in a generally
satisfactorily manner, they possess the disadvantage of
previously available infusion ports in that they do not
permit convenient and stable access to the implanted
catheter such as is required for prolonged infusion or
infusion of agent caustic to subcutaneous tissue.
[0037] When it is desired to replenish infusion pump
222, an external catheter is introduced into access
housing 212 and through the first articulating valve 216.
Care is taken to avoid placement of the external catheter
through the second articulating valve 218. A limitation
in insertion length can be provided through the use of a
graduated external catheter, or by choosing a catheter
or accessing needle having a limited length. In this con-
dition, fluids infused through the external catheter are
directed through branch circuit 224 into infusion pump
222 where its reservoir is replenished and thereafter the
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external catheter is removed. Operation of implanted in-
fusion pump 222 causes infusion to occur through
branch circuit 226 into implanted catheter 220.
[0038] In the event that implanted catheter 220 needs
to be cleared, repositioned, or direct access to the cath-
eter is required, both valves 216 and 218 are penetrated
by the external filament allowing the filament to be
placed to the distal end of the implanted catheter and
beyond. It should be noted that pump 222 could be re-
placed with another therapy element such as a filtration
device or some type of processor. As is evident from this
description, a port having an integral articulating valve
can be used with the same result as a separate access
housing 212 and valve 216.
[0039] Another approach toward providing a bifurcat-
ed flow system is shown in FIG. 16 in which access sys-
tem 230 is shown. In this arrangement, access port 232
has a first articulating valve 234 which is formed inte-
grated within the access port housing 235. Conduit 236
extends between access port 232 and a second articu-
lating valve 238 and includes a branching circuit 240
which leads to a desired site within the body of the pa-
tient. The exit of the second articulating valve 238 leads
to another site within the patient through implanted cath-
eter 242.
[0040] Use of access system 230 is similar to access
system 210 with the exception that partial insertion of
an external filament between the two valves 234 nd 238
does not replenish an infusion pump, but instead allows
infusion to one of the two remote sites within the patient.
When articulating valves 234 and 238 are penetrated by
the external catheter, a second remote site within the
body can be accessed. Therefore, both remote sites
within the patient can be accessed through implantation
of a single access port 232. Access port 232 can be of
a type which permits access using a needle which en-
gages and penetrates the first articulating valve 234 as
described in related U.S. patent 5,053,013. Since the
access needle has a limited length, the system could be
designed so that the needle would be incapable of pen-
etrating the second valve 238, thus assuring infusion
site via branching circuit 240. If on the other hand, ac-
cess to the second remote site is desired, a flexible ex-
ternal catheter would be introduced and sent past valve
238.
[0041] Yet another arrangement of an access system
250 providing plural pathways is shown in FIG. 17. In
this embodiment, access port 252 is provided having an
integral articulating valve 254. In this case, conduit 256
has a branching configuration, defining three separate
branches 258, 260 and 262 each having their own in-
line articulating valve 264, 266, and 268, respectively,
which can be identical to articulating valve 24 as shown
in FIG. 1. In this case, a selection of the flow paths de-
fined by the branches 258, 260 and 262 is made through
the use of a steerable guidewire 270 having a curved
end which are in widespread use in angiography today.
In some applications the first valve 254 in port 252 could

be eliminated since the access housing 252 and the re-
mote sites are isolated by the separate valves 264, 266,
and 268.
[0042] FIGS. 18 and 19 illustrate access port 420 in
accordance with an alternate embodiment of this inven-
tion, which, like the prior embodiment, features housing
426 with funnel shaped entrance orifice 422 leading to
passageway 424. Housing 426 defines valve chamber
428 including an articulating valve in the form of a leaflet
valve assembly 430. Housing 426 further forms a
mounting platform 432. Access port 420 differs from pri-
or arrangements with respect to the form of "needle
stop" used to prevent a sharp access instrument such
as a needle or trocar from engaging and possible dam-
aging leaflet valve assembly 430. In prior arrangements
the entrance passageway underwent a change in direc-
tion to prevent the rigid instrument from engaging the
valve assembly. In this embodiment, however, passage-
way 424 features a stepped inside diameter, beginning
with enlarged diameter section 434 and reducing to
smaller diameter section 436. Access port 420 is de-
signed to be used in a system in which a large caliper
needle 438 is used for accessing, with the introduced
flexible filament 440 introduced through its center.
[0043] FIG. 19 shows the accessing procedure for
port 420 in which the needle 438 is prevented from pass-
ing into smaller diameter section 436 due to its diameter.
The flexible filament 440, however, is permitted to freely
engage and pass through leaflet valve assembly 430.
[0044] While the above description constitutes the
preferred embodiments of the present invention, it will
be appreciated that the invention is susceptible of mod-
ification, variation and change without departing from
the proper scope and fair meaning of the accompanying
claims.

Claims

1. An implantable access device (10) for permitting ac-
cess to a site within the body of a patient through
an internal catheter (46) by a percutaneously
placed flexible filament (48), said implantable ac-
cess device (10) including:

a housing (12) having a funnel-shaped en-
trance orifice (14), a passageway (18) and an
exit orifice (32), said entrance orifice (14) hav-
ing a decreasing cross sectional area defining
a target area for insertion of said flexible fila-
ment (48) and causing said flexible filament
(48) introduced into said entrance orifice (14)
to be directed to and enter said passageway
(18), said passageway (18) connecting said en-
trance orifice (14) with said exit orifice (32);
a valve (24) positioned within said passageway
(18) and normally remaining closed for provid-
ing resistance to flow of fluids through said pas-
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sageway (18), said valve (24) being openable
for enabling communication with said internal
catheter (46); and
mounting means (19) for supporting said hous-
ing (12) subcutaneously within the body of the
patient; wherein
said passageway has a decreasing cross sec-
tional area region, characterised by said de-
creasing cross sectional area of said passage-
way (18) being such that it limits insertion of a
relatively rigid instrument for introducing said
flexible filament (48) into said device (10) and
being located between said entrance orifice
(14) and said valve (24).

2. An implantable access device according to claim 1,
wherein said valve (24) is an articulating valve.

3. An implantable access device according to claim 1
or 2, wherein said valve (24) opens permitting com-
munication with said internal catheter (46) upon in-
sertion of said flexible filament (48) into said im-
plantable access device (10).

4. An implantable access device according to any pre-
ceding claim, wherein said relatively rigid instru-
ment is a needle.

5. An implantable access device according to any pre-
ceding claim, wherein said relatively rigid instru-
ment is a needle and contains said flexible filament
(48) therein.

Patentansprüche

1. Eine implantierbare Zugangsvorrichtung (10) zum
Ermöglichen eines Zugangs zu einer Stelle inner-
halb des Körpers eines Patienten durch einen In-
nenkatheter (46) mit einem perkutan angeordneten
flexiblen Filament (48), wobei die implantierbare
Zugangsvorrichtung (10)

ein Gehäuse (12) mit einer trichterförmigen
Eingangsöffnung (14), einem Durchgang (18) und
einer Austrittsöffnung (32), wobei die Eingangsöff-
nung (14) einen abnehmenden Querschnittsbe-
reich aufweist, der einen Zielbereich zur Einführung
des flexiblen Filaments (48) definiert und das flexi-
ble Filament (48), das in die Eingangsöffnung (14)
eingeführt worden ist, dazu bringt, zu dem Durch-
gang (18) geführt zu werden und in diesen einzu-
treten, wobei der Durchgang (18) die Eingangsöff-
nung (14) mit der Austrittsöffnung (32) verbindet,

ein Ventil (24), das innerhalb des Durchgangs
(18) positioniert ist und normalerweise geschlossen
bleibt, um der Strömung von Fluiden durch den
Durchgang (18) einen Widerstand entgegenzuset-
zen, wobei das Ventil (24) zum Ermöglichen einer

Verbindung mit dem innenkatheter (46) geöffnet
werden kann, und

Montagemittel (19) zum Halten des Gehäu-
ses (12) subkutan innerhalb des Körpers des Pati-
enten umfasst, wobei

der Durchgang einen abnehmenden Quer-
schnittsbereich aufweist, dadurch gekennzeich-
net, dass der abnehmende Querschnittsbereich
des Durchgangs (18) derart ist, dass er das Einset-
zen eines retativ starren Instruments zum Einführen
des flexiblen Filaments (48) in die Vorrichtung (10)
begrenzt und dass er zwischen der Eingangsöff-
nung (14) und dem Ventil (24) angeordnet ist.

2. Implantierbare Zugangsvorrichtung nach Anspruch
1, bei der das Ventil (24) ein Gelenkventil ist.

3. Implantierbare Zugangsvorrichtung nach Anspruch
1 oder 2, bei der sich das Ventil (24) beim Einsetzen
des flexiblen Filaments (48) in die implantierbare
Zugangsvorrichtung (10) öffnet und eine Verbin-
dung mit dem lnnenkatheter (46) ermöglicht.

4. Implantierbare Zugangsvorrichtung nach einem der
vorstehenden Ansprüche, bei der das relativ starre
Instrument eine Nadel ist.

5. Implantierbare Zugangsvorrichtung nach einem der
vorstehenden Ansprüche, bei der das relativ starre
Instrument eine Nadel ist und darin das flexible Fi-
lament (48) enthält.

Revendications

1. Dispositif d'accès implantable (10) pour permettre
l'accès à un site situé à l'intérieur du corps d'un pa-
tient via un cathéter interne (46) par un filament
flexible (48) placé de manière percutanée, ledit dis-
positif d'accès implantable (10) comportant :

un boîtier (12) ayant un orifice d'entrée en for-
me d'entonnoir (14), un passage (18) et un ori-
fice de sortie (32), la section dudit orifice d'en-
trée (14) étant décroissante et définissant une
zone cible pour l'insertion dudit filament flexible
(48) et dirigeant ledit filament flexible (48) intro-
duit dans ledit orifice d'entrée (14) vers ledit
passage (18) en le faisant entrer dans celui-ci,
ledit passage (18) reliant ledit orifice d'entrée
(14) audit orifice de sortie (32) ;
une soupape (24) positionnée dans ledit pas-
sage (18) et restant normalement fermée pour
opposer une résistance à l'écoulement de flui-
des dans ledit passage (18), ladite soupape
(24) pouvant être ouverte pour permettre la
communication avec ledit cathéter interne
(46) ; et
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un moyen de montage (19) pour supporter ledit
boîtier (12) de façon sous-cutanée à l'intérieur
du corps du patient ; dans lequel
ledit passage présente une région dont la sec-
tion est décroissante, caractérisé en ce que
ladite section décroissante dudit passage (18)
est telle qu'elle limite l'insertion d'un instrument
relativement rigide pour introduire ledit filament
flexible (48) dans ledit dispositif (10) et est si-
tuée entre ledit orifice d'entrée (14) et ladite
soupape (24).

2. Dispositif d'accès implantable selon la revendica-
tion 1, dans lequel ladite soupape (24) est une sou-
pape articulée.

3. Dispositif d'accès implantable selon la revendica-
tion 1 ou 2, dans lequel ladite soupape (24) s'ouvre
en permettant la communication avec ledit cathéter
interne (46) lors de l'insertion dudit filament flexible
(48) dans ledit dispositif d'accès implantable (10).

4. Dispositif d'accès implantable selon l'une quelcon-
que des revendications précédentes, dans lequel
ledit instrument relativement rigide est une aiguille.

5. Dispositif d'accès implantable selon l'une quelcon-
que des revendications précédentes, dans lequel
ledit instrument relativement rigide est une aiguille
et contient ledit filament flexible (48).
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