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(57) ABSTRACT

An ultrasound image diagnosis apparatus executing lighting-
on and lighting-off of a lighting device by detecting an iden-
tification (ID) data of a probe or an operation on an operation
panel. The ultrasound image diagnosis also includes a light-
ing device configured to identify a usage state or non-usage
state of the ultrasound probe by a lighting color. While an
ultrasound examination is performed in a dimly-lit room, a
visibility of an ultrasound probe connector can be increased.

16 Claims, 4 Drawing Sheets
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1
ULTRASOUND IMAGE DIAGNOSIS
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119(a)
from, and the benefit of, Japanese Patent Application No.
2009-115872, filed on May 12, 2009, the contents of which
are expressly incorporated herein by reference in their
entirety.

BACKGROUND OF THE INVENTION

A. Field of the Invention

The present invention relates to an ultrasound image diag-
nosis apparatus, and more particularly to an ultrasound image
diagnosis apparatus that can easily perform various opera-
tions, such as an exchange of an ultrasound probe, in a dark-
ened room.

B. Background of the Invention

An ultrasound image diagnosis apparatus transmits ultra-
sound through ultrasound transducers installed in an ultra-
sound probe to an object, such as a patient, and receives
reflected ultrasound (echo signals) due to differences of
acoustic impedances of the object’s organs so as to display the
image of the organ on a monitor. Since an ultrasound image
diagnosis apparatus can easily obtain and observe two dimen-
sional images in a real time by simply touching an ultrasound
probe to a patient’s body surface, it is widely used for diag-
nosing various functions or status in a patient’s body, such as
an abdominal organ, a cardiologic organ, and biopsy.

In accordance with the diagnosis purpose, a plurality of
ultrasound probes, each having a different frequency and a
different surface shape of transducers, can be appropriately
used. To appropriately use the different kinds of ultrasound
probes, a plurality of connectors are provided on a main body
of the ultrasound image diagnosis apparatus for attaching
appropriate ultrasound probes through the plurality of con-
nectors. Thus, a plurality of ultrasound probes are detachably
connected to the ultrasound image diagnosis apparatus
through the connectors. For instance, when three kinds of
ultrasound probes are initially connected to the main body of
the ultrasound image diagnosis apparatus through three
respective connectors, an appropriate ultrasound probe can be
selectively used by performing a switching operation on the
main body side of the ultrasound image diagnosis apparatus.
Such ultrasound probes connected to the main body of the
ultrasound image diagnosis apparatus are referred to as active
ultrasound probes.

On the other hand, a relatively less frequently used ultra-
sound probe can be prepared so as to immediately connect to
one connector of the main body of the ultrasound image
diagnosis apparatus at a necessary time. Such an ultrasound
probe is referred to as a standby ultrasound probe. Conven-
tionally, it has been proposed to use the less frequently used
standby ultrasound probe by exchanging it with an active
ultrasound probe in accordance with a necessity to use that
standby ultrasound probe (for instance, see Japanese Patent
Application Publication 2006-26046).

When the number of the standby ultrasound probes desired
to be used exceeds the number of connectors provided on the
ultrasound image diagnosis apparatus, one of the active ultra-
sound probes connected to one connector needs to be
removed and an appropriate ultrasound probe is then attached
to that connector by selecting among the standby ultrasound
probes. However, since the examination room has a dimmed
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light during the ultrasound examination so as to easily
observe a monitor screen of the ultrasound image diagnosis
apparatus, it has been difficult to exchange the ultrasound
probes. Thus, it has been difficult for an operator to remove
one probe from the connector and put another probe to the
connector in a dimly-lit room. Thus, there have been serious
drawbacks of visibility and operability. Further, since the
major portions of the main body of the ultrasound image
diagnosis apparatus except an operation panel are difficult to
see easily, for instance, it has been difficult to confirm a
printed record of the ultrasound examination in the darkened
room.

SUMMARY OF THE INVENTION

The present invention addresses these and other problems
and drawbacks and provides an ultrasound image diagnosis
apparatus that can easily perform various operations in a
darkened room for ultrasound examinations. In particular, an
embodiment of the present invention provides an ultrasound
image diagnosis apparatus that can control a lighting-on and
lighting-off around the probe connector portion by detecting
an identification (ID) signal of a connection status of an
ultrasound probe. Further, an embodiment of the present
invention provides an ultrasound image diagnosis apparatus
including display devices provided on a main body side of the
diagnosis apparatus for indicating an operation state of ultra-
sound probes by detecting the ID signal for indicating opera-
tion or non-operation of ultrasound probes.

One aspect of an embodiment of the ultrasound image
diagnosis apparatus consistent with the present invention is
anultrasound image diagnosis apparatus including a plurality
of connectors for detachably connecting to a plurality of
ultrasound probes; a lighting unit provided in a vicinity of a
respective position of the plurality of connectors; and a con-
trolunit configured to control alighting-on or a lighting-off of
the lighting unit in accordance with an operation on an opera-
tion panel or attachment or release of an ultrasound probe to
and from the plurality of connectors.

According to an embodiment of the present invention,
while the ultrasound examination is performed in a dimly-lit
room, the visibility in and around the connector unit for
coupling the ultrasound probe can be increased. Conse-
quently, it becomes possible to easily exchange ultrasound
probes during the examination. Further, a wrong selection of
the ultrasound probe among a plurality of probes ina dimly-lit
room can be avoided. Since the exchange of the ultrasound
probes can be correctly performed in a short time, the effi-
ciency of ultrasound examinations can be improved and the
burdens on a patient and the operator can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute part of this specification, illustrate various
embodiments and/or features of the present invention, and
together with the description, serve to explain embodiments
of the present invention. Where possible, the same reference
number are used throughout the drawings to describe the
same or like parts. In the drawings:

FIG. 1 is an external view of one embodiment of an ultra-
sound image diagnosis apparatus consistent with the present
invention.

FIG. 2 illustrates the connector unit of the ultrasound
image diagnosis apparatus shown in FIG. 1.

FIG. 3 illustrates one embodiment of an ultrasound probe.
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FIG. 4 is a block diagram illustrating another construction
of an ultrasound image diagnosis apparatus of one embodi-
ment consistent with the present invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 illustrates an ultrasound image diagnosis apparatus
1 consistent with an embodiment of the present invention.
The ultrasound image diagnosis apparatus 1 includes a main
body 3 of the ultrasound image diagnosis apparatus 1, an
operation panel 4, a monitor 5 for displaying ultrasound
images, and an ultrasound probe 6 (not shown in FIG. 1,
shown in FIG. 3) for performing transmissions and receptions
of ultrasounds to and from an object (e.g. a patient). The
operation panel 4 includes a touch panel and a keyboard for
performing various input operations by an operator. Usually,
the operation panel 4 is provided on an upper portion of the
main body 3 of the ultrasound image diagnosis apparatus. To
easily move the main body 3 of the ultrasound image diag-
nosis apparatus, it is desirable to attach casters 2 under the
main body 3.

On the main body 3 of the ultrasound image diagnosis
apparatus, a plurality of connectors 7a, 76, 7c¢ (which may
simply be referred to as element 7 below) are provided to
electrically couple to a plurality of ultrasound probes 6. As
illustrated in FIG. 1, the plurality of connectors 7 are provided
on a front side surface of the main body 3 of the ultrasound
image diagnosis apparatus so as to be located at a position
under the operation panel 4. In the shown embodiment of
FIG. 1, three connectors 7a, 7b, 7¢ are provided so as to
always couple three kinds of ultrasound probes 6 as the active
ultrasound probes.

As illustrated in FIG. 2, a lighting device 8 is provided
under the surface of the operation panel 4 so as to light up the
three connector units 7a, 7b, and 7¢. Further, three display
devices 9a, 95, and 9¢ (which may be simply referred to as
element 9 below) are respectively provided near the connec-
tors 7a, 7b and 7c. The lighting device 8 and the display
devices 9 are, for instance, formed of light emitting diodes.

As illustrated in FIG. 3, an ultrasound probe 6 includes an
ultrasound probe head 6a including a plurality of transducers
for transmitting and receiving ultrasounds, a cable 6¢ con-
nected to the ultrasound probe head 6a, and a probe connector
6b for coupling the cable 6¢ to at least one of the connectors
7a, 7b, Tc of the main body 3 of the ultrasound image diag-
nosis apparatus 1. O the main body 3 of the ultrasound image
diagnosis apparatus 1, a holding unit (not shown) for keeping
the active ultrasound probes and a hanger unit (not shown) for
housing the standby ultrasound probes are also provided.

Referring to FIG. 4, a block diagram of an ultrasound
image diagnosis apparatus such as shown in FIG. 1 and con-
sistent with an embodiment of the present invention will be
explained. The ultrasound image diagnosis apparatus 1
includes an ultrasound transmission/reception circuit 11, an
image generating unit 12, and a control unit 13 in the main
body 3 of the apparatus. The connectors 7 are provided on the
main body 3 of the apparatus so as to be located under the
operation panel 4 (only one connector 7 is shown in F1G. 4).
The connectors 7 are coupled to the control unit 13 through
the ultrasound transmission/reception circuit 11. The ultra-
sound transmission signals generated in the ultrasound trans-
mission/reception circuit 11 are supplied to the ultrasound
probe 6 through the connector 7. The ultrasound transmission
signals are converted to ultrasound pulses at the ultrasound
probe head 6a for transmitting onto an object (e.g. a patient).
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The ultrasound probe head 6a receives the echo pulses
reflected from the patient based on the transmitted ultrasound
pulses and converts the received echo pulses into electric
signals for transferring them to the transmission/reception
circuit 11 as received signals. The received signals are sup-
plied to the image generating unit 12 for generating ultra-
sound images by performing a prescribed process under a
control of the control unit 13. The ultrasound images are
displayed on the monitor 5. The control unit 13 includes a
CPU and a memory (both are not shown) and controls the
entire operations of the ultrasound image diagnosis apparatus
1 including the operation panel 4, the monitor 5, the lighting
device 8, and the display device 9.

Each of the ultrasound probes 6 has a probe ID that repre-
sents a type and a model number of the ultrasound probe as an
identification data. By coupling the ultrasound probe 6 to the
connector 7 provided on the main body 3 of the ultrasound
image diagnosis apparatus, the probe 1D is identified by a
CPU in the control unit 13. Based on an identified result of the
D, an appropriate operation mode for the ultrasound probe 6
is automatically set up. Thus, appropriate operation condi-
tions for the ultrasound transmissions/receptions and image
generations for the coupled ultrasound probe 6 are automati-
cally setup. When the ultrasound probe 6 is released from the
main body 3 of the ultrasound image diagnosis apparatus, a
freezing operation is performed for stopping transmissions/
receptions of ultrasounds to avoid damage to the ultrasound
transmission/reception circuit 11.

When the ultrasound probe 6 is coupled to the connector 7
on the main body 3 of the ultrasound image diagnosis appa-
ratus, the control unit 13 automatically identifies its probe ID.
Thus, the control unit 13 automatically identifies which type
of ultrasound probe 6 is coupled to which connector 7.
Accordingly, when an operator selects a desired ultrasound
probe 6 through the operation panel 4, it becomes possible to
generate images and to acquire measured data under an
appropriate operation mode for the selected ultrasound probe

When the ultrasound image diagnosis apparatus 1 is used
under a condition in which three ultrasound probes 6 are
respectively coupled to the three kinds of connectors 7a, 7,
and 7¢ such as shown in FIG. 2, suppose that an operator is
now using a first ultrasound probe coupled to the connector
7a. During an examination being performed, the operator
may desire to use another type of ultrasound probe 6 different
from the presently coupled ultrasound probe. In such a case,
the operator firstly pushes a freeze button or switch on the
operation panel 4 for stopping transmission/reception opera-
tions of the presently used ultrasound probe 6 and removes
the ultrasound probe 6 from the connector 7a.

In one feature possible in the present invention, the selec-
tion of such a freeze button or switch on the operation panel 4
can be utilized as a trigger to turn on the lighting device 8
above the connectors 7a, 7b, 7c. Thereby, the visibility of the
connectors 7a, 7b, 7c can be improved for a subsequent
exchange of ultrasonic probes 6. The operation panel 4 can
also include a probe exchange switch that an operator selects
when the operator wishes to exchange a probe, and operation
of such a probe exchange switch can also serve as the trigger
to cause the lighting device 8 to light-up the area around the
connectors 7a, 7b, 7¢, so that again that portion is well lit for
a subsequent exchange of ultrasonic probes 6.

Alternatively, when removing the ultrasound probe 6 from
one of the connectors 7, the control unit 13 will then detect
that no ID signal is supplied from that connector 7. Based on
that detection of no ID signal, the control unit 13 supplies a
lighting-on instruction signal to the lighting device 8. By
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lighting-on the lighting device 8, the portion around the con-
nector 7 is lighted up. Accordingly, the visibility of the con-
nector 7 portionis improved even when the ultrasound exami-
nation is executed in a dimly-lit examination room. Thus, it
become possible to easily select a newly desired ultrasound
probe among the standby ultrasound probes in a housing unit
and to easily couple the newly selected ultrasound probe to an
appropriate connector 7.

By coupling the newly selected ultrasound probe 6 to an
appropriate connector 7, the control unit 13 then automati-
cally identifies the new probe ID. By identifying the new
probe ID, the control unit 13 sends a lighting-off signal to the
lighting device 8. Of course, it is possible to light off the
lighting device 8 by using a timer at a prescribed time interval
after sending the lighting-on signal from the control unit 13.

The display devices 9 are provided to easily distinguish a
particular ultrasound probe during usage from the other non-
usage ultrasound probes among the three kinds of active
ultrasound probes 6 respectively coupled to the connectors
7a,7b, and Tc. To do so, the display devices 9a, 95, and 9¢ are
respectively provided near the connectors 7a, 75, and 7¢. A
probe ID of the ultrasound probe 6 under usage is automati-
cally identified by the control unit 13. The control unit 13 can
then transmit a lighting signal to one of the display devices 9a,
9b, 9¢ corresponding to the respective connector 7a, 75, 7¢
coupled to the identified ultrasound probe 6 to light on the
display device 9. For instance, suppose that the ultrasound
probe 6 coupled to the connector 7a is now in an operation
state, the display device 9a is lighted on and the other display
devices 96 and 9c are lighted off.

Thereby the lighting-on or the non-lighting of the display
devices 9a, 9b, 9¢ can display the operation status or the
non-operation status of the ultrasound probes connected to
the respective connectors 7a, 7b, Tc. Further the differences
of the operation and non-operation states of the ultrasound
probes can be displayed by displaying different colors of the
display devices 94, 95, 9¢. For instance, each display device
9 can be lit by a green color during an operation status, and
each display device 9 can be lit by an orange color in the
non-operation status.

According to the above-discussed embodiment consistent
with the present invention, the visibility in the vicinity of the
connector units 7a, 7b, 7¢ at any time when an exchange of the
ultrasound probes 6 is needed during an ultrasound examina-
tion can be increased in a dimly lit room. Thus, selecting a
desired ultrasound probe 6 among the standby ultrasound
probes in a housing unit can be made easier and it is easier to
couple the desired ultrasound probe 6 to the correct connector
7a, 7b, Tc. Consequently, since the exchange of the ultra-
sound probes 6 can be correctly performed in a short time, the
efficiency of ultrasound examinations can be improved and
the burdens on a patient and the operator can be reduced.

According to the above-described embodiment consistent
with the present invention, it also becomes possible to easily
identify an ultrasound probe 6 as in a usage state or a non-
usage state based on a lighting state of the display devices 9.
Thus, it is possible to avoid damages of transmission/recep-
tion circuit 11 due to an erroneous release of an ultrasound
probe 6 from the connectors 7a, 7b, 7c.

The present invention is not limited to the above-men-
tioned embodiments. For instance, it is possible to provide a
specific switch for lighting-on and lighting-off of the lighting
device 8. While in the embodiment the connectors 7 are
provided on a front surface of the main body 3 of the ultra-
sound image diagnosis apparatus so as to be located at a
position under the operation panel 4 and under the ultrasound
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6

image diagnosis apparatus main body 3, it is possible to
provide the lighting device 8 at any other appropriate position
for lighting the connectors 7.

Other embodiments consistent with the present invention
will be apparent to those skilled in the art from consideration
of the specification and practice of the present invention dis-
closed herein. Tt is intended that the specification and
examples be considered as exemplary only, with the true
scope and spirit of the present invention being indicated by
the following claims.

The invention claimed is:

1. An ultrasound image diagnosis apparatus comprising:

a plurality of connectors for detachably connecting to a
plurality of ultrasound probes;

a lighting unit separated from the plurality of connectors
and provided in a vicinity of a respective position of the
plurality of connectors to impinge light output from the
lighting unit onto the plurality of connectors; and

a control unit configured to control a lighting-on of the
lighting unit in accordance with an operator removing
one of the plurality of ultrasound probes from a respec-
tive of the plurality of connectors.

2. The ultrasound image diagnosis apparatus according to
claim 1, wherein the control for lighting-on of the lighting
unit is executed by no longer detecting an identification (ID)
signal of the ultrasound probe when the operator removes the
one of the plurality of ultrasound probes from the respective
of the plurality of connectors.

3. The ultrasound image diagnosis apparatus according to
claim 1, wherein the control unit is further configured to
control a lighting-on time for the lighting unit.

4. The ultrasound image diagnosis apparatus according to
claim 1, further comprising a plurality of display units sepa-
rate from the lighting unit provided in a vicinity of respective
of the plurality of connectors to identify a usage or non-usage
state of ultrasound probes connected to the respective plural-
ity of connectors.

5. The ultrasound image diagnosis apparatus according to
claim 4, wherein the display units identify the usage or non-
usage state of the ultrasound probes by a lighting color.

6. The ultrasound image diagnosis apparatus according to
claim 4, wherein the display units identify the usage or non-
usage state of the ultrasound probes by different lighting
colors of light emitting diodes.

7. An ultrasound image diagnosis apparatus comprising:

a plurality of connectors for detachably connecting to a
plurality of ultrasound probes;

a lighting unit separated from the plurality of connectors
and provided in a vicinity of a respective position of the
plurality of connectors to impinge light output from the
lighting unit onto the plurality of connectors; and

a control unit configured to control a lighting-on of the
lighting unit in accordance with an operator activating a
control on an operation panel to stop operation of a
currently used one of the plurality of ultrasound probes.

8. The ultrasound image diagnosis apparatus according to
claim 7, further comprising a control unit configured to con-
trol a lighting-on time for the lighting unit.

9. The ultrasound image diagnosis apparatus according to
claim 7, further comprising a plurality of display units sepa-
rate from the lighting unit provided in a vicinity of respective
of the plurality of connectors to identify usage or non-usage
of ultrasound probes connected to the respective plurality of
connectors.

10. The ultrasound image diagnosis apparatus according to
claim 9, wherein the display units identify the usage or non-
usage state of the ultrasound probes by a lighting color.
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11. The ultrasound image diagnosis apparatus according to
claim 9, wherein the display units identify the usage or non-
usage state of the ultrasound probes by different lighting
colors of light emitting diodes.

12. An ultrasound image diagnosis apparatus comprising:

an ultrasound apparatus main body including a plurality of
connectors for detachably connecting to a plurality of
ultrasound probes;

an operation panel provided on the main body of the appa-
ratus;

a lighting unit separated from the plurality of connectors
and configured to light up a portion of the main body
including the plurality of connectors to impinge light
output from the lighting unit onto the plurality of con-
nectors; and

acontrol unit configured to control a lighting-on or a light-
ing-off of the lighting unit in accordance with (1) an
operator removing one of the plurality of ultrasound
probes from a respective of the plurality of connectors or
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(2) an operator activating a control on an operation panel
to stop operation of a currently used one of the plurality
of ultrasound probes.

13. The ultrasound image diagnosis apparatus according to
claim 12, wherein the control unit is further configured to
control a lighting-on time for the lighting unit.

14. The ultrasound image diagnosis apparatus according to
claim 12, further comprising a plurality of display units sepa-
rate from the lighting unit provided in a vicinity of respective
of the plurality of connectors to identify a usage or non-usage
state of ultrasound probes connected to the respective plural-
ity of connectors.

15. The ultrasound image diagnosis apparatus according to
claim 14, wherein the display units identify the usage or
non-usage state of the ultrasound probes by a lighting color.

16. The ultrasound image diagnosis apparatus according to
claim 14, wherein the display units identify the usage or
non-usage state of the ultrasound probes by different lighting
colors of light emitting diodes.
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