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Title:  Optical coherence tomography apparatus, setup with such an

apparatus, and method for creating an optical coherence tomography image

The invention relates to an apparatus for creating an optical
coherence tomography image of the back of an eye, wherein a light beam
operatively exiting from the apparatus has a main axis.

Such an apparatus is used in ophthalmology for obtaining an image
of, for instance, the back of an eye. The exiting light beam of the optical
coherence tomography apparatus (OCT apparatus) is reflected by the tissue
of the eye. The delay of this reflected light is measured and on the basis
thereof the image is set up.

Patent publication US 2003/0048540 describes an OCT apparatus
of which a probe can be introduced into a body cavity, such as for instance
an eye. The probe may be hand-operated and may be provided with a
positioning unit for adjusting the position of an end of the probe.

Patent publication EP 0 637 611 describes an ophthalmologic
surgical microscope which is combined internally with an OCT device, as
well as a laser system which is combined internally with an OCT device.
The exit beam of the OCT device is parallel to the exit direction of the
microscope and the laser light, respectively.

Patent publication WO 2005/080912 describes a contrast
measuring device in a Michelson interferometer which can be used in an
OCT system.

A disadvantage of the known OCT apparatus is that after certain
eye operations it cannot be verified whether a treatment performed during
the operation has actually been successful. This is for instance the case with
an operation in connection with macular degeneration, where during the

operation tnter alia an air bubble is placed in the eye.
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An object of the invention is to provide an OCT apparatus which
obviates the disadvantages mentioned.

To this end, the invention provides an apparatus for creating an
optical coherence tomography image of the back of an eye, wherein a light
beam operatively exiting from the apparatus has a main axis, characterized
in that the main axis of the exiting light beam has a substantially standing
orientation.

Arranging for the main axis of the exiting light beam to have a
substantially standing orientation makes it possible, with the eyes of the
patient directed downward, to form a proper image of the back of the eye. In
particular, it can be seen whether after an operation in connection with
macular degeneration the air bubble introduced into the eye during the
operation has ended up in the correct place in the eye. The main axis of the
exiting light beam has a substantially standing orientation with respect to
the "fixed world". Preferably, the exiting light beam operatively has an
upward orientation, thus to be able to enter into eyes of a person whose eyes
are in downward orientation. In a stable manner, an image can thus be
formed of the back of, for instance, a downward-oriented eye.

As at least an exit unit of the apparatus is height-adjustable along
the main axis, the distance between the eye and the apparatus can be set.
Preferably, at least the exit unit of the OCT apparatus also has a standing
orientation with respect to the fixed world.

As at least the exit unit of the apparatus is adjustable in a
direction substantially transverse to the main axis, the position of the
apparatus with respect to the eye can be optimally set to enable a best
possible image to be formed of the back of the eye.

As the apparatus is attached to a standing guide for height
adjustment, the distance between the eye and the apparatus can be set in a

simple manner.
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The invention also relates to a setup for creating an optical
coherence tomography image of the back of an eye of a person, comprising
an apparatus for creating an optical coherence tomography image of the
back of an eye, wherein a light beam operatively exiting from the apparatus
has a main axis, wherein the main axis of the exiting light beam has a
substantially standing orientation, and further comprising means for
supporting a facial part surrounding the eye, wherein the means have a
substantially lying orientation so that the eyes of the person are oriented
downward. Optionally, the OCT apparatus may be set up such that the
main axis of the exiting light beam has a standing orientation.

By additionally providing, in the setup with an OCT apparatus,
means for supporting a facial part surrounding the eye, with the means
having a substantially lying orientation so that the eyes of the person are
oriented downward, the facial part of the person can be supported in a
stable manner. Thus, an optimum image can be obtained of the back of the
eye. An exiting light beam of the OCT apparatus has a standing orientation
with respect to the fixed world, so that the light beam can operatively be
directed upward to be able to enter into downwardly directed eyes of a
person. Preferably, also the exit unit of the OCT apparatus has a standing
orientation.

The invention further relates to a method for creating an optical
coherence tomography image of the back of an eye of a person, utilizing an
apparatus for creating an optical coherence tomography image of the back of
the eye with a main axis of a light beam exiting from the apparatus having
a substantially standing orientation and wherein the eyes of the person are
oriented substantially downward.

Further advantageous embodiments are represented in the
dependent claims.

The invention will be further elucidated with reference to an

exemplary embodiment represented in a drawing. In the drawing:
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Fig. 1 shows a schematic perspective view of a setup according to
the invention.

It is noted that the drawing figure is only a schematic
representation of a preferred embodiment of the invention which is
described by way of non-limitative exemplary embodiment.

In Fig. 1 there is shown an apparatus 1 for creating an optical
coherence tomography image of the back of an eye (OCT apparatus). In the
apparatus 1 is a light source emitting light of various wavelengths. The
exiting light beam leaves the apparatus along an exit opening 2. The main
axis of the exiting light beam has a substantially standing orientation with
respect to the fixed world. In this exemplary embodiment, the OCT
apparatus is set up such that the main axis of the exiting light beam has a
standing orientation.

Optionally, the OCT apparatus 1 may be designed with an
integrated base and/or stand, by which the OCT apparatus can be placed on
the ground or on a table.

The light beam exiting from the OCT apparatus 1 along the main
axis falls into the eye of the person 3 and is there reflected by the tissue of
the eye. The reflected light beam passes along the exit opening 2 to reenter
the apparatus 1, where the delay is analyzed. Based on the delay of the
reflected light, an image is composed of the back of the eye. By making use
of a light source emitting light over a wide range of frequencies, what can be
achieved is that the light penetrates into the tissue of the back of the eye
only over a short distance. As a result, an image can be formed of
substantially the retina of the eye. The light source may for instance be
designed as a superluminescent diode or as a laser with an extremely short
pulse. A white light source also emits light over a wide range of frequencies.
An OCT apparatus is generally available and is well known to the skilled

person.
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The setup 4 as shown in Fig. 1 further comprises means 5 for
supporting a facial part which surrounds the eye of the person 3, so that the
eyes of the person 3 are oriented downward. These means 5 are here
designed as a table in which there is a hole, but the means 5 may also be
designed as a support which is attached to the OCT apparatus 1, or as a
support which is attached to a chair or bed.

In the setup 4 of Fig. 1, it can also be seen that the body of the
person 3 is supported. The means 6 for supporting the body of the person 3
are here designed as a bed set up in a substantially lying orientation, but
may also be designed, for instance, as a chair.

Through the means 5 for supporting the facial part of the person 3,
or the means 6 for supporting the body of the person 3, the eyes of the
person can be oriented substantially downward.

Optionally, an exit unit 7 along which the exiting light beam exits
has a standing orientation with respect to the fixed world. Optionally, the
whole OCT apparatus may be set up such that the main axis of the exiting
light beam has a standing orientation with respect to the fixed world.

To enable obtaining as optimal an image as possible of the back of
the eye, at least the exit unit 7 of the OCT apparatus 1 is height adjustable
along the main axis. In this way, the distance between the eye and the exit
opening 2 can be changed. Advantageously, at least the exit unit 7 of the
OCT apparatus 1 is also adjustable in a direction substantially transverse to
the main axis. The exit unit 7 of the OCT apparatus 1 may thus be
adjustable in three translation directions. A proper position of the exit
opening 2 with respect to the eye can be set. As the eyes of the person 3 are
oriented downward, for instance the air bubble introduced into the eye
during an operation in connection with macular degeneration will move
upwards towards the back of the eye.

As at least the exit unit 7 of the OCT apparatus 1 is set up

adjustably, the exit unit 7 can be positioned such that the standing exiting
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light beam can fall optimally into the eye to form an optical coherence
tomography image of the back of the eye. In an advantageous embodiment,
the exit unit 7 has a standing orientation with respect to the fixed world and
is adjustable with respect to the OCT apparatus in, for instance, three
translation directions. In an embodiment, the whole exit unit 7 is coupled to
the OCT apparatus via an adjusting device. The adjusting device may for
instance comprise rails of standing orientation along which the whole exit
unit 7 is adjustable in height. Also, the adjusting device may comprise rails
oriented in a direction transverse to the rails of standing orientation, for
adjustment of the exit unit 7 in directions transverse to the standing
direction, so that the exit unit 7 may be adjustable in three translation
directions.

Optionally, the exit unit 7 is fixedly connected with the OCT
apparatus 1, and the whole OCT apparatus 1 is set up such that, as shown
in Fig. 1, the main axis of the exiting light beam has a standing orientation
with respect to the fixed world. In this exemplary embodiment, the exiting
light beam is oriented upward.

The OCT apparatus 1 is attached to a standing guide 8 for
adjustment of the OCT apparatus 1. The standing guide 8 is configured so
that the OCT apparatus 1 is adjustable in the direction of the main axis,
hence in standing direction, and preferably is also adjustable in directions
substantially transverse to the main axis. Optionally, the OCT apparatus 1
is also rotatably attached to the standard guide 8. As the OCT apparatus 1
may be translatably and rotatably attached to the standing guide 8, an
optimum position of the exit opening 2 with respect to the eye can be set in a
simple manner. By adjustment of the OCT apparatus 1, the exit opening 2 of
the exit unit 7 can be positioned such that the exiting light beam of standing
orientation can enter a downward-oriented eye of a person in an optimum

manner.
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For instance, a standing guide 8 may be designed as a column in
which guides are arranged. In the guide a slide may reciprocate in height
direction. On the slide proper, a guide could be arranged in a direction
substantially transverse to the height direction, for adjustment of the OCT
apparatus 1 in the other two translation directions. The OCT apparatus 1
could then be attached to the slide. Optionally, the connection between slide
and column and between OCT apparatus and slide may be provided with
one and/or two rotation degrees of freedom. Thus, the OCT apparatus could
be adjustable in three translation and three rotation directions. If the OCT
apparatus is designed with an integrated base and/or stand, the guide may
optionally be integrated in the base and/or stand.

By arranging for the exiting light beam to have a standing,
preferably upward, orientation, an image of the back of a downward-
oriented eye can be formed in a stable manner. By adjustably coupling the
exit unit 7 to the OCT apparatus and/or attaching the OCT apparatus
adjustably to for instance a standing guide, the OCT apparatus and/or the
exit unit can be set up stably, so that in a simple manner an optimum image
can be formed of, for instance, the back of an eye.

In the setup 4 shown in Fig. 1, also a monitor 9 is present. The
image of the back of the eye created by the OCT apparatus 1 can be
displayed on the monitor 9. In this exemplary embodiment, the monitor 9 is
set up separately from the standing guide 8 or the OCT apparatus 1.
Optionally, the monitor 9 may also be attached to a standing guide 8 or to
the OCT apparatus 1.

It will be clear that the invention is not limited to the exemplary
embodiment represented here. Many variants will be clear to those skilled
in the art and are understood to be within the scope of the invention as set

forth in the following claims.
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CLAIMS

1. An apparatus for creating an optical coherence tomography image
of the back of an eye, wherein a light beam operatively exiting from the
apparatus has a main axis, characterized in that the main axis of the
exiting light beam has a substantially standing orientation.

2. An apparatus according to claim 1, wherein at least an exit unit of
the apparatus is height-adjustable along the main axis.

3. An apparatus according to claim 1 or 2, wherein at least the exit
unit of the apparatus is adjustable in a direction substantially transverse to
the main axis.

4. An apparatus according to any one of the preceding claims,
wherein the apparatus is attached to a standing guide for height
adjustment.

5. An apparatus according to any one of the preceding claims,
wherein the apparatus is attached to the standing guide for adjustment in a
direction substantially transverse to the main axis.

6. An apparatus according to any one of the preceding claims,
wherein the apparatus is rotatably attached to the standing guide.

7. An apparatus according to any one of the preceding claims,
wherein the created image is displayed on a monitor.

8. A setup for creating an optical coherence tomography image of the
back of an eye of a person, comprising an apparatus according to any one of
claims 1 to 6 and means for supporting a facial part surrounding the eye,
wherein the means have a substantially lying orientation so that the eyes of
the person are oriented downward.

9. A setup for creating an optical coherence tomography image of the
back of an eye of a person, comprising an apparatus according to any one of

claims 1 to 7 or according to claim 8, furthermore comprising means for
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supporting the body of the person, wherein the means are set up in
substantially lying orientation so that the eyes of the person are oriented
downward.

10. A method for creating an optical coherence tomography image of
the back of an eye of a person, utilizing an apparatus for creating an optical
coherence tomography image of the back of the eye with a main axis of a
light beam exiting from the apparatus having a substantially standing

orientation and wherein the eyes of the person are oriented downward.
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