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Apparatus for simulating a vascular interventional procedure

The invention relates to an apparatus for simulating
a vascular interventional procedure, comprising a wire-like
element representing an instrument to be inserted into a vas-
cular tree, which wire-like element can be received in a
holder, and wherein a sensor is provided for locating a posi-
tion of the wire-like element.

Such an apparatus is known from the international
patent application WO 02/071369 and is used for training vas-
cular interventionists.

In the known apparatus, the sensor for locating the
position of the wire-like element is embodied as a magneti-
cally sensitive organ comprising a first portion forming part
of the wire-like element, and a second portion that is re-
ceived in the holder for the wire-like element. The apparatus
is further embodied such that the same is capable of determin-
ing a longitudinal position of the wire-like element as well
as a rotational position of the wire-like element. The holder
further possesses a drive to provide the known apparatus with
a power feedback which, depending on the position given to
the wire-like element, allows the user to feel a resisting
force.

A drawback of the known apparatus is its complex con-
struction and its relatively large number of components, while
it is not proven that the provision of the power feedback
leads to better training results. The known apparatus is di-
rected at the simulation of a rigid wire-like element.

An apparatus of the kind mentioned in the preamble of
similar complexity and comprising many components, is known
from the international patent application WO 2005/090921. This
apparatus is concerned with the determination of a longitudi-
nal and a rotational position of a wire-like flexible element.
To this end, an optical recorder is used that works together
with a bead coupled with the wire-like element by magnetic
means.

From the international patent application WO
2005/096249 an apparatus is known for the simulation of a vas-
cular intervention, comprising a catheter and a needle movable



10

15

20

25

30

35

40

WO 2008/023984 PCT/NL2007/050415
2

through the catheter, as well as a sensor for obtaining data
indicating the position of the needle.

The object of the invention is to provide an alterna-
tive apparatus, with which the training of a vascular inter-
ventional procedure provides at least equally good results,
while the costs of the apparatus can be kept relatively low. A
further object is to be able to use the apparatus for the
simulation of a flexible wire-like element.

To this end the apparatus according to the invention
is characterized by one or several of the appended claims.

In a first aspect of the invention the apparatus is
characterized in that the sensor is an electronic sensor in-
corporated in the wire-like element, with the electronic sen-
sor being touch-sensitive. This makes it possible to generate
a signal, which signal depends on where the sensor is being
touched, and with which the simulation of the vascular inter-
ventional procedure is performed. Furthermore, the construc-
tion may be embodied to be very compact with the costs of the
construction being low, while the apparatus provided is never-
theless robust and reliable. This will be further clarified in
the following discussion.

It is noted that from the American patent application
US 2003/0091967 an apparatus for the simulation of urological
endoscopy is known, which apparatus comprises a wire-like ele-
ment that is guided through a simulated urological organ sys-
tem and wherein a sensor is provided for locating a position
of the wire-like element. The apparatus known from this publi-
cation is, however, not suitable for the simulation of a vas-
cular interventional procedure, nor is the sensor embodied as
an electronic sensor that is touch-sensitive.

The apparatus is suitably embodied such that the
wire-like element is an electrically conductive wire, around
which a hollow sleeve is provided. This embodiment admits sev-
eral possibilities for a practical realization.

A first preferred embodiment in which the apparatus
may be realized is characterized in that the electrically con-
ductive wire is live, and that when touching the element, an
electrical contact can be made between the hollow sleeve and
the electrically conductive wire, with the voltage imparted on
the hollow sleeve depending on the position of touch. This em-
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bodiment can be embodied very reliably and failure-resistant
by applying principles well-known in electrotechnical engi-
neering. Alternatively the hollow sleeve may be live and a
voltage, which depends on the position of touch, may be im-
parted on the electrically conductive wire.

A second preferred embodiment of the apparatus is
characterized in that the electrically conductive wire and the
hollow sleeve form a measuring capacity whose value depends on
a position at which the hollow sleeve is being touched. This
embodiment may be similarly optimally realized by using the
principles well-known in electrotechnical engineering.

The simulation can be designed simply and effec-
tively, especially on the basis of the two preferred embodi-
ments of the apparatus according to the invention mentioned
above.

To this end it is further desirable for the electri-
cal sensor to be connected to a converter for the conversion
of an analogue electrical signal from the sensor into a digi-
tal signal that is usable for processing in a computer.

The converter is preferably connected with, or in an
alternative embodiment may be part of a computer which, de-
pending on sensor signals forms one or several images for dis-
play on a monitor connected with the computer, with which the
training of the interventionist can be put into practice.

Hereinafter the invention will be further elucidated
by way of an exemplary embodiment that does not limit the ap-
pended claims and with reference to the drawing.

The drawing shows in

Figure 1 a schematic presentation of an apparatus
ready to be used for simulation of a vascular interventional
procedure;

Figure 2 a detail of the wire-like element used with
the apparatus shown in Figure 1; and

Figures 3a and 3b a further detail of the wire-like
element of the apparatus shown in Figure 1.

Identical reference numerals in the figures refer to
similar components.

Figure 1 shows a fully equipped apparatus 1 ready to
be used for the simulation of a vascular interventional proce-
dure.
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This apparatus 1 comprises a wire-like element 7 to
be operated by an interventionist 2 undergoing a training
which wire-like element represents a surgical instrument to be
inserted into a vascular tree of a patient. This surgical in-
strument is, for example, a catheter or a guide wire. At a
side facing away from the interventionist 2, the wire-like
element 7 is received in a holder 3, and may be relatively
short.

The interventionist 2 operates the wire-like element
7 in a manner corresponding with that of feeding through a
catheter or a guide wire. To this end the interventionist 2
operates the outside of the wire-like element 7 using one
hand, whereby the wire-like element 7 is being touched and si-
multaneously a pushing-through movement is carried out.

The apparatus 1 according to the invention is based
on the understanding that the simulation of these vascular
interventional procedures can be carried out by accurately
registering at which position the interventionist 2 touches
the wire-like element 7 and, in accordance therewith, feed
back information to the interventionist 2. In order to regis-
ter this touch position, the sensor to be further elucidated
hereinafter, is incorporated in the wire-like element 7, and
embodied as electronic sensor.

The above explained movement carried out by the in-
terventionist 2 with his hand 4 on the wire-like element 7 is
represented by arrow 6, shown in Figure 2.

Figure 3b shows that the wire-like element 7 com-
prises an electrically conductive internal wire 12 surrounded
with a hollow sleeve 13.

The wire-like element 7 shown in Figure 3b may be em-
bodied in several ways.

In a first preferred embodiment, the electrically
conductive internal wire 12 of the wire-like element 7 is live
and, when the hollow sleeve 13 is being touched, electrical
contact can be made between the electrically conductive wire
12 and the hollow sleeve 13.

Figure 3a shows that such electrical contact between
the electrically conductive wire 12 and the hollow sleeve 13
is made by touching the hollow sleeve 13 with a finger 14. The
wire-like element 7 must then be embodied such that the volt-
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age imparted on the hollow sleeve 13 depends on the touch po-
sition of the finger 14.

A second preferred embodiment of the wire-like ele-
ment 7 shown in Figure 3b is characterized in that the elec-
trically conductive wire 12 and the hollow sleeve 13 form a
measuring capacity whose value depends on the position at
which the hand 4 or the finger 14 of the interventionist 2
touches the hollow sleeve 13.

In both embodiments elucidated above by way of the
Figures 3a and 3b, a number of spacer rings are provided be-
tween the electrically conductive wire 12 and the hollow
sleeve 13 to prevent short-circuiting between the conductive
wire 12 and the hollow sleeve 13.

With further reference to Figure 1, the sensor re-
ceived in the wire-like element 7 is shown to be connected
with a converter 3 for the conversion of an analogue electri-
cal signal from the sensor into a digital signal, which can be
fed through via a signal line 9 for processing in a computer
5.

Although Figure 1 shows that the converter 11 is in-
corporated in the holder 3, the converter 11 may in another
conceivable embodiment be part of the computer 5, so that the
conversion into a digital signal takes place in the computer
5. In that case the signal line 9 is an analogue signal line.

The computer 5 is capable of forming images in accor-
dance with signals from the sensor incorporated in the wire-
like element 7, which are displayed on a monitor 10 to be con-
nected with the computer 5. These images may, for example, be
interventional images.

The apparatus according to the invention provides, at
very low costs, a suitable and reliable instrument for train-
ing in interventional procedure techniques, more specifically

for positioning catheters in a vascular tree.
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CLAIMS

1. An apparatus (1) for simulating a vascular inter-
ventional procedure, comprising a wire-like element (7) repre-
senting an instrument to be inserted into a vascular tree,
which wire-like element (7) can be received in a holder (3),
and wherein a sensor is provided for locating a position of
the wire-like element, characterised in that the sensor is an
electronic sensor incorporated in the wire-like element, with
the electronic sensor being touch-sensitive.

2. An apparatus according to claim 1, characterised
in that the wire-like element (7) is an electrically conduc-
tive wire (12), around which a hollow sleeve (13) is provided.

3. An apparatus according to claim 2, characterised
in that the electrically conductive wire (12} is live, and
that when touching the element (7), an electrical contact can
be made between the hollow sleeve (13} and the electrically
conductive wire (12), with the voltage imparted on the hollow
sleeve (13) depending on the position of touch.

4. An apparatus according to claim 2, characterised
in that the electrically conductive wire (12) and the hollow
sleeve (13) form a measuring capacity whose value depends on a
position at which the hollow sleeve {13) is being touched.

5. An apparatus according to one of the claims 1-4,
characterised in that the electrical sensor to be connected to
a converter (11) for the conversion of an analogue electrical
signal from the sensor into a digital signal that is usable
for processing in a computer (5).

6. An apparatus according to claim 5, characterised
in that the converter (11) is connected with, or is part of a
computer which, depending on sensor signals forms one or sev-
eral images for display on a monitor {(10) connected with the
computer.
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