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(57) ABSTRACT

An ultrasonic diagnostic apparatus includes a contrast timer
starting time measurement by a start signal and an external
input device for externally inputting said start signal.
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ULTRASONIC DIAGNOSTIC APPARATUS
AND ULTRASONIC DIAGNOSTIC
APPARATUS SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Patent Application No. 2007-0431139 filed Feb. 23, 2007.

BACKGROUND OF THE INVENTION

[0002] The field of the present invention relates to an ultra-
sonic diagnostic apparatus and an ultrasonic diagnostic appa-
ratus system. More specifically, the present invention relates
to an ultrasonic diagnostic apparatus and an ultrasonic diag-
nostic apparatus system that can synchronize contrast timers
of a plurality of ultrasonic diagnostic apparatuses with each
other.

[0003] There is an ultrasonic diagnostic apparatus having a
stopwatch function which starts time measurement by start
operation of an operator, stops time measurement by a freeze
instruction of the operator, and displays an elapsed time from
start on a screen. The function is called a contrast timer.
[0004] Using the stopwatch function, start operation is per-
formed when a contrast agent is injected into a subject, and
then, operation of the freeze instruction is performed at a
suitable point in time. An elapsed time from injection of the
contrast agent to photographing of a freeze ultrasonic image
can be checked on a screen (For instance, see Patent Docu-
ment 1).

[0005] Patent Document 1. Japanese Unexamined Patent
Publication No. 148015/2004.

[0006] There may be cases where plural sites (for instance,
a liver and a thyroid gland) of a subject with a contrast agent
injected thereinto are desired to be photographed by a plural-
ity of ultrasonic diagnostic apparatuses.

[0007] The prior art ultrasonic diagnostic apparatus is
required to perform start operation of the contrast timers of
the respective ultrasonic diagnostic apparatuses. The opera-
tion can be troublesome. Simultaneous start cannot be accu-
rate.

SUMMARY OF THE INVENTION

[0008] Itisdesirable that the problem described previously
is solved.
[0009] Ina firstaspect, the invention provides an ultrasonic

diagnostic apparatus including a contrast timer starting time
measurement by a start signal, and an external input device
for externally inputting the start signal.

[0010] In the ultrasonic diagnostic apparatus according to
the first aspect, the start signal is externally inputted to a
plurality of ultrasonic diagnostic apparatuses at the same
time. The contrast timers of the plurality of ultrasonic diag-
nostic apparatuses can be started at the same time.

[0011] In a second aspect, the invention provides an ultra-
sonic diagnostic apparatus including a contrast timer starting
time measurement by a start signal, an operating device for
use by an operator to perform operation for producing the
start signal, and an external output device for externally out-
putting the start signal.

[0012] In the ultrasonic diagnostic apparatus according to
the second aspect, the start signal is transmitted to the ultra-
sonic diagnostic apparatus according to the first aspect. The
contrast timer of the ultrasonic diagnostic apparatus accord-
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ing to the first aspect and the contrast timer of the ultrasonic
diagnostic apparatus according to the second aspect can be
started at the same time.

[0013] In a third aspect, the invention provides an ultra-
sonic diagnostic apparatus including a contrast timer starting
time measurement by a start signal, an operating device for
use by an operator to perform operation for producing the
start signal, an external output device for externally output-
ting the start signal, and an external input device for exter-
nally inputting the start signal.

[0014] In the ultrasonic diagnostic apparatus according to
the third aspect, the start signal is externally inputted to a
plurality of ultrasonic diagnostic apparatuses at the same
time. The contrast timers of the plurality of ultrasonic diag-
nostic apparatuses can be started at the same time. The start
signal is transmitted from one ultrasonic diagnostic apparatus
to another ultrasonic diagnostic apparatus. Accordingly, the
contrast timers of the plurality of ultrasonic diagnostic appa-
ratuses can be started at the same time.

[0015] In a fourth aspect, the invention provides the ultra-
sonic diagnostic apparatus according to the third aspect fur-
ther including an external input inhibiting device for inhibit-
ing an external input of the start signal for a predetermined
time after the start signal is produced by operation of the
operating device.

[0016] When the ultrasonic diagnostic apparatus according
to the fourth aspect is connected in a loop, the start signal can
be transmitted from any ultrasonic diagnostic apparatus to
another ultrasonic diagnostic apparatus. Since the external
input of the start signal is inhibited for a predetermined time
after the start signal is produced by operation of the operating
device, the start signal can be prevented from being circulated
in the loop.

[0017] Inafifth aspect, the invention provides an ultrasonic
diagnostic apparatus system including an ultrasonic diagnos-
tic apparatus according to the first aspect, an ultrasonic diag-
nostic apparatus according to the second aspect, and a com-
municating device for connecting the external input device of
the ultrasonic diagnostic apparatus according to the first
aspect and the external output device of the ultrasonic diag-
nostic apparatus according to the second aspect.

[0018] In the ultrasonic diagnostic apparatus system
according to the fifth aspect, the start signal is transmitted
from the ultrasonic diagnostic apparatus according to the
second aspect to the ultrasonic diagnostic apparatus accord-
ing to the first aspect. Accordingly, the contrast timers of both
the ultrasonic diagnostic apparatuses can be started at the
same time.

[0019] In a sixth aspect, the invention provides an ultra-
sonic diagnostic apparatus system including a first ultrasonic
diagnostic apparatus according to the fourth aspect, a second
ultrasonic diagnostic apparatus according to the fourth
aspect, a first communicating device for connecting the exter-
nal output device of the first ultrasonic diagnostic apparatus
and the external input device of the second ultrasonic diag-
nostic apparatus, and a second communicating device for
connecting the external input device of the first ultrasonic
diagnostic apparatus and the external output device of the
second ultrasonic diagnostic apparatus.

[0020] In the ultrasonic diagnostic apparatus system
according to the sixth aspect, the start signal is transmitted
from the first ultrasonic diagnostic apparatus to the second
ultrasonic diagnostic apparatus, whereby the contrast timers
of'both the ultrasonic diagnostic apparatuses can be started at



US 2008/0208049 A1

the same time. The start signal is transmitted from the second
ultrasonic diagnostic apparatus to the first ultrasonic diagnos-
tic apparatus, whereby the contrast timers of both the ultra-
sonic diagnostic apparatuses can be started at the same time.

[0021] In aseventh aspect, the invention provides an ultra-
sonic diagnostic apparatus system including a first ultrasonic
diagnostic apparatus according to the first aspect, a second
ultrasonic diagnostic apparatus according to the first aspect,
an instruction device having operating device for use by an
operator to perform operation for producing a start signal and
external output device for externally outputting a plurality of
the start signals, and a communicating device for connecting
the external input device of the first ultrasonic diagnostic
apparatus, the external input device of the second ultrasonic
diagnostic apparatus, and the external output device of the
instruction device.

[0022] In the ultrasonic diagnostic apparatus system
according to the seventh aspect, the start signal is transmitted
from the instruction device to the first and second ultrasonic
diagnostic apparatuses. Accordingly, the contrast timers of
both the ultrasonic diagnostic apparatuses can be started at
the same time.

[0023] In an eighth aspect, the invention provides an ultra-
sonic diagnostic apparatus system including a first ultrasonic
diagnostic apparatus according to the third or fourth aspect, a
second ultrasonic diagnostic apparatus according to the third
or fourth aspect, and a communicating device for connecting
the external output device of the first ultrasonic diagnostic
apparatus and the external input device of the second ultra-
sonic diagnostic apparatus.

[0024] In the ultrasonic diagnostic apparatus system
according to the eighth aspect, the start signal is transmitted
from the first ultrasonic diagnostic apparatus to the second
ultrasonic diagnostic apparatus. Accordingly, the contrast
timers of both the ultrasonic diagnostic apparatuses can be
started at the same time.

[0025] In a ninth aspect, the invention provides an ultra-
sonic diagnostic apparatus system including, when n=1, 2, ..
., N=1, N=3, the first to N-th ultrasonic diagnostic appara-
tuses according to the third or fourth aspect, and the n-th
communicating device for connecting external output device
of the n-th ultrasonic diagnostic apparatus and the external
input device of the (n+1)-th ultrasonic diagnostic apparatus.

[0026] In the ultrasonic diagnostic apparatus system
according to the ninth aspect, the start signal is outputted from
the first ultrasonic diagnostic apparatus. Accordingly, the
contrast timers of three or more ultrasonic diagnostic appa-
ratuses can be started at the same time.

[0027] In a tenth aspect, the invention provides an ultra-
sonic diagnostic apparatus system including an ultrasonic
diagnostic apparatus according to the second aspect, an ultra-
sonic diagnostic apparatus according to the third aspect, and
communicating device for connecting external output device
of'the ultrasonic diagnostic apparatus according to the second
aspect and external input device of the ultrasonic diagnostic
apparatus according to the third aspect.

[0028] In the ultrasonic diagnostic apparatus system
according to the tenth aspect, the start signal is transmitted
from the ultrasonic diagnostic apparatus according to the
second aspect to the ultrasonic diagnostic apparatus accord-
ing to the third aspect. Accordingly, the contrast timers of
both the ultrasonic diagnostic apparatuses can be started at
the same time.
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[0029] In an eleventh aspect, the invention provides an
ultrasonic diagnostic apparatus system including an ultra-
sonic diagnostic apparatus according to the second aspect, an
ultrasonic diagnostic apparatus according to the fourth
aspect, and communicating device for connecting the exter-
nal output device of the ultrasonic diagnostic apparatus
according to the second aspect and external input device of
the ultrasonic diagnostic apparatus according to the fourth
aspect.

[0030] In the ultrasonic diagnostic apparatus system
according to the eleventh aspect, the start signal is transmitted
from the ultrasonic diagnostic apparatus according to the
second aspect to the ultrasonic diagnostic apparatus accord-
ing to the fourth aspect. Accordingly, the contrast timers of
both the ultrasonic diagnostic apparatuses can be started at
the same time.

[0031] In atwelfth aspect, the invention provides an ultra-
sonic diagnostic apparatus system including a first ultrasonic
diagnostic apparatus according to the third or fourth aspect, a
second ultrasonic diagnostic apparatus according to the third
or fourth aspect, an instruction device having an operating
device for use by an operator to perform operation for pro-
ducing a start signal and an external output device for exter-
nally outputting the start signal, a first communicating device
for connecting the external input device of the first ultrasonic
diagnostic apparatus and the external output device of the
instruction device, and a second communicating device for
connecting the external output device of the first ultrasonic
diagnostic apparatus and the external input device of the
second ultrasonic diagnostic apparatus.

[0032] In the ultrasonic diagnostic apparatus system
according to the twelfth aspect, the start signal is transmitted
from the instruction device to the first ultrasonic diagnostic
apparatus. Accordingly, the contrast timers of the first and
second ultrasonic diagnostic apparatuses can be started at the
same time.

[0033] In a thirteenth aspect, the invention provides an
ultrasonic diagnostic apparatus system including, when n=1,
2,...,N=1, N=3, first to N-th ultrasonic diagnostic appara-
tuses according to the fourth aspect, the n-th communicating
device for connecting the external output device of the n-th
ultrasonic diagnostic apparatus and the external input device
of the (n+1)-th ultrasonic diagnostic apparatus, and the N-th
communicating device for connecting the external output
device of the N-th ultrasonic diagnostic apparatus and the
external input device of the first ultrasonic diagnostic appa-
ratus.

[0034] In the ultrasonic diagnostic apparatus system
according to the thirteenth aspect, three or more ultrasonic
diagnostic apparatuses are connected in a loop. Accordingly,
the start signal can be transmitted from any ultrasonic diag-
nostic apparatus to another ultrasonic diagnostic apparatus.
The external input of the start signal is inhibited for a prede-
termined time after the start signal is produced by operation of
the operating device. Accordingly, the start signal can be
prevented from being circulated in the loop.

[0035] In a fourteenth aspect, the invention provides an
ultrasonic diagnostic apparatus including a contrast timer
starting time measurement by a start signal and stopping time
measurement by a stop signal, an operating device for use by
an operator to perform operation for producing the start signal
and the stop signal, an external output device for externally
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outputting the start signal and the stop signal, and an external
input device for externally inputting the start signal and the
stop signal.

[0036] In the ultrasonic diagnostic apparatus according to
the fourteenth aspect, the start signal or the stop signal is
externally inputted to a plurality of ultrasonic diagnostic
apparatuses at the same time. Accordingly, the contrast timers
of the plurality of ultrasonic diagnostic apparatuses can be
started or stopped at the same time. The start signal or the stop
signal is transmitted from one ultrasonic diagnostic apparatus
to another ultrasonic diagnostic apparatus. Accordingly, the
contrast timers of the plurality of ultrasonic diagnostic appa-
ratuses can be started or stopped at the same time.

[0037] Ina fifteenth aspect, the invention provides an ultra-
sonic diagnostic apparatus system including a first ultrasonic
diagnostic apparatus according to the fourteenth aspect, a
second ultrasonic diagnostic apparatus according to the four-
teenth aspect, and a communicating device for connecting the
external output device of the first ultrasonic diagnostic appa-
ratus and the external input device of the second ultrasonic
diagnostic apparatus.

[0038] In the ultrasonic diagnostic apparatus system
according to the fifteenth aspect, the start signal or the stop
signal is transmitted from the first ultrasonic diagnostic appa-
ratus to the second ultrasonic diagnostic apparatus. Accord-
ingly, the contrast timers of both the ultrasonic diagnostic
apparatuses can be started or stopped at the same time.
[0039] Inasixteenth aspect, the invention provides an ultra-
sonic diagnostic apparatus system including, when n=1, 2, ..
., N-1, N23, the first to N-th ultrasonic diagnostic appara-
tuses according to the first aspect, and the n-th communicat-
ing device for connecting the external output device of the
n-th ultrasonic diagnostic apparatus and the external input
device of the (n+1)-th ultrasonic diagnostic apparatus.
[0040] In the ultrasonic diagnostic apparatus system
according to the sixteenth aspect, the start signal or the stop
signal is outputted from the first ultrasonic diagnostic appa-
ratus. Accordingly, the contrast timers of three or more ultra-
sonic diagnostic apparatuses can be started or stopped at the
same time.

[0041] According to the ultrasonic diagnostic apparatus
and the ultrasonic diagnostic apparatus system of the inven-
tion, contrast timers of a plurality of ultrasonic diagnostic
apparatuses can be easily and accurately synthesized with
each other.

[0042] The ultrasonic diagnostic apparatus and the ultra-
sonic diagnostic apparatus system of the invention can be
used for photographing plural sites (for instance, aliver and a
thyroid gland) of a subject with a contrast agent injected
thereinto by a plurality of ultrasonic diagnostic apparatuses.
[0043] Further objects and advantages of the present inven-
tion will be apparent from the following description of the
preferred embodiments of the invention as illustrated in the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] FIG. 1 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus according to Embodiment
1.

[0045] FIG. 2 is a configuration explanatory view showing

an ultrasonic diagnostic apparatus according to Embodiment
2.
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[0046] FIG. 3 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus according to Embodiment
3.

[0047] FIG. 4 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus system according to
Embodiment 4.

[0048] FIG. 5 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus system according to
Embodiment 5.

[0049] FIG. 6 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus system according to
Embodiment 6.

[0050] FIG. 7 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus system according to
Embodiment 7.

[0051] FIG. 8 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus system according to
Embodiment 8.

[0052] FIG. 9 is a configuration explanatory view showing
an ultrasonic diagnostic apparatus system according to
Embodiment 9.

[0053] FIG. 10 is a configuration explanatory view show-
ing an ultrasonic diagnostic apparatus system according to
Embodiment 10.

[0054] FIG. 11 is a configuration explanatory view show-
ing an ultrasonic diagnostic apparatus system according to
Embodiment 11.

[0055] FIG. 12 is a configuration explanatory view show-
ing an ultrasonic diagnostic apparatus according to Embodi-
ment 12.

DETAILED DESCRIPTION OF THE INVENTION

[0056] Theinvention will be described below in more detail
with embodiments shown in drawings. This does not limit the
invention.

[0057] Embodiment 1. FIG. 1 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus 11 according
to Embodiment 1.

[0058] The ultrasonic diagnostic apparatus 11 includes an
ultrasonic probe 1, a transmitting and receiving section 2 for
driving the ultrasonic probe 1 to scan the inside of a subject
with ultrasonic beams, an image generating section 3 for
generating an ultrasonic image, an image display section 4 for
displaying the ultrasonic image, an operating section 5 foruse
by an operator to provide an instruction and data for produc-
ing a start signal (hereinafter, simply called a start signal) S of
a contrast timer, an external input section 6 for externally
inputting the start signal S,, a recording section 8 for record-
ing the ultrasonic image, and a control section 9 for control-
ling the whole.

[0059] The control section 9 includes a contrast timer 9a,
and an OR circuit 95 inputting the start signal S produced by
operation of the operating section 5 and the externally input-
ted start signal S to the contrast timer 9a.

[0060] Embodiment 2. FIG. 2 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus 12 according
to Embodiment 2.

[0061] The ultrasonic diagnostic apparatus 12 includes the
ultrasonic probe 1, the transmitting and receiving section 2
for driving the ultrasonic probe 1 to scan the inside of a
subject with ultrasonic beams, the image generating section 3
for generating the ultrasonic image, the image display section
4 for displaying the ultrasonic image, the operating section 5
for use by an operator to provide an instruction and data for
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producing the start signal S, an external output section 7 for
externally outputting the start signal S,, the recording section
8 for recording the ultrasonic image, and the control section 9
for controlling the whole.

[0062] The control section 9 includes the contrast timer 9a.
[0063] Embodiment 3. FIG. 3 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus 13 according
to Embodiment 3.

[0064] The ultrasonic diagnostic apparatus 13 includes the
ultrasonic probe 1, the transmitting and receiving section 2
for driving the ultrasonic probe 1 to scan the inside of a
subject with ultrasonic beams, the image generating section 3
for generating the ultrasonic image, the image display section
4 for displaying the ultrasonic image, the operating section 5
for use by an operator to provide an instruction and data for
producing the start signal S, the external input section 6 for
externally inputting the start signal S;, the external output
section 7 for externally outputting the start signal S,, the
recording section 8 for recording the ultrasonic image, and
the control section 9 for controlling the whole.

[0065] The control section 9 includes the contrast timer 9a,
a gate circuit 9¢ controlling whether the externally inputted
start signal S is passed therethrough or not, the OR circuit 95
inputting the start signal S produced by operation of the
operating section 5 and the start signal S passed through the
gate circuit 9¢ to the contrast timer 94, and a timer circuit 94
which does not pass the externally inputted start signal
through the gate circuit 9¢ for a predetermined time after the
start signal S is produced by operation of the operating section
5.

[0066] Embodiment 4. FIG. 4 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 101
according to Embodiment 4.

[0067] The ultrasonic diagnostic apparatus system 101
connects the external input section 6 of the ultrasonic diag-
nostic apparatus 11 according to Embodiment 1 and the exter-
nal output section 7 of the ultrasonic diagnostic apparatus 12
according to Embodiment 2 by a (wired or wireless) commu-
nication path 30.

[0068] In the ultrasonic diagnostic apparatus system 101,
the start signal S is produced by operation of the operating
section 5 of the ultrasonic diagnostic apparatus 12. Accord-
ingly, the contrast timers 9a of the ultrasonic diagnostic appa-
ratus 11 and the ultrasonic diagnostic apparatus 12 can be
started at the same time.

[0069] Embodiment 5. FIG. 5 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 102
according to Embodiment 5.

[0070] The ultrasonic diagnostic apparatus system 102
connects the external input section 6 of a first ultrasonic
diagnostic apparatus 13-1 according to Embodiment 3 and
the external output section 7 of a second ultrasonic diagnostic
apparatus 13-2 according to Embodiment 3 by the commu-
nication path 30, and connects the external output section 7 of
the first ultrasonic diagnostic apparatus 13-1 and the external
input section 6 of the second ultrasonic diagnostic apparatus
13-2 by a communication path 31.

[0071] In the ultrasonic diagnostic apparatus system 102,
the start signal S is produced by operation of the operating
section 5 of the ultrasonic diagnostic apparatus 13-1 or 13-2.
Accordingly, the contrast timers 9a of the ultrasonic diagnos-
tic apparatuses 13-1 and 13-2 can be started at the same time.
The gate circuit 9c and the timer 94 can prevent the start signal
S from being circulated in a loop.
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[0072] Embodiment 6. FIG. 6 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 103
according to Embodiment 6.

[0073] The ultrasonic diagnostic apparatus system 103
includes an instruction device 20.

[0074] The instruction device 20 includes an operating sec-
tion 20q for use by an operator to provide an instruction for
producing the start signal S and an external output section 205
for externally outputting a plurality of the start signals S_. The
instruction device 20 connects the external input section 6 of
a first ultrasonic diagnostic apparatus 11-1 according to
Embodiment 1 and the external output section 205 of the
instruction device 20 by a communication path 32, and con-
nects the external input section 6 of a second ultrasonic diag-
nostic apparatus 11-2 according to Embodiment 1 and the
external output section 205 of the instruction device 20 by a
communication path 33.

[0075] In the ultrasonic diagnostic apparatus system 103,
the start signal S is produced by operation of the operating
section 20a of the instruction device 20. Accordingly, the
contrast timers 9a of the ultrasonic diagnostic apparatuses
11-1 and 11-2 can be started at the same time.

[0076] Embodiment 7. FIG. 7 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 104
according to Embodiment 7.

[0077] The ultrasonic diagnostic apparatus system 104
connects the external input section 6 of the first ultrasonic
diagnostic apparatus 13-1 according to Embodiment 3 and
the external output section 7 of the second ultrasonic diag-
nostic apparatus 13-2 according to Embodiment 3 by the
communication path 30.

[0078] In the ultrasonic diagnostic apparatus system 104,
the start signal S is produced by operation of the operating
section 5 of the ultrasonic diagnostic apparatus 13-2. Accord-
ingly, the contrast timers 9a of the ultrasonic diagnostic appa-
ratuses 13-1 and 13-2 can be started at the same time.
[0079] Embodiment 8. FIG. 8 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 105
according to Embodiment 8.

[0080] The ultrasonic diagnostic apparatus system 105
connects the external output section 7 of the first ultrasonic
diagnostic apparatus 13-1 according to Embodiment 3 and
the external input section 6 of the second ultrasonic diagnos-
tic apparatus 13-2 according to Embodiment 3 by a commu-
nication path 30-1, and connects the external output section 7
of the second ultrasonic diagnostic apparatus 13-2 and the
external input section 6 of a third ultrasonic diagnostic appa-
ratus 13-3 according to Embodiment 3 by a communication
path 30-2.

[0081] In the ultrasonic diagnostic apparatus system 105,
the start signal S is produced by operation of the operating
section 5 of the ultrasonic diagnostic apparatus 13-1. Accord-
ingly, the contrast timers 9a of the ultrasonic diagnostic appa-
ratuses 13-1, 13-2, and 13-3 can be started at the same time.
[0082] Embodiment 9. FIG. 9 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 106
according to Embodiment 9.

[0083] The ultrasonic diagnostic apparatus system 106
connects the external input section 6 of the ultrasonic diag-
nostic apparatus 13 according to Embodiment 3 and the exter-
nal output section 7 of the ultrasonic diagnostic apparatus 12
according to Embodiment 2 by the communication path 30.
[0084] In the ultrasonic diagnostic apparatus system 106,
the start signal S is produced by operation of the operating
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section 5 of the ultrasonic diagnostic apparatus 12. Accord-
ingly, the contrast timers 9a of the ultrasonic diagnostic appa-
ratuses 11 and 13 can be started at the same time.

[0085] Embodiment 10. FIG. 10 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 107
according to Embodiment 10.

[0086] The ultrasonic diagnostic apparatus system 107
includes an instruction device 21.

[0087] The instruction device 21 includes an operating sec-
tion 214 for use by an operator to provide an instruction for
producing the start signal S and an external output section 215
for externally outputting the start signal S_. The instruction
device 21 connects the external input section 6 of the first
ultrasonic diagnostic apparatus 13-1 according to Embodi-
ment 3 and the external output section 215 of the instruction
device 21 by the communication path 30-1, and connects the
external input section 6 of the second ultrasonic diagnostic
apparatus 13-2 according to Embodiment 3 and the external
output section 7 of the first ultrasonic diagnostic apparatus
13-1 by the communication path 30-2.

[0088] In the ultrasonic diagnostic apparatus system 107,
the start signal S is produced by operation of the operating
section 21a of the instruction device 21. Accordingly, the
contrast timers 9a of the ultrasonic diagnostic apparatuses
13-1 and 13-2 can be started at the same time.

[0089] Embodiment 11. FIG. 11 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus system 108
according to Embodiment 11.

[0090] The ultrasonic diagnostic apparatus system 108
connects the external output section 7 of the first ultrasonic
diagnostic apparatus 13-1 according to Embodiment 3 and
the external input section 6 of the second ultrasonic diagnos-
tic apparatus 13-2 according to Embodiment 3 by the com-
munication path 30-1, connects the external output section 7
of the second ultrasonic diagnostic apparatus 13-2 and the
external input section 6 of the third ultrasonic diagnostic
apparatus 13-3 according to Embodiment 3 by the commu-
nication path 30-2, and connects the external output section 7
of'the third ultrasonic diagnostic apparatus 13-3 and the exter-
nal input section 6 of the first ultrasonic diagnostic apparatus
13-1 by a communication path 30-3.

[0091] In the ultrasonic diagnostic apparatus system 108,
the start signal S is produced by operation of the operating
section 5 of any one of the ultrasonic diagnostic apparatuses
13-1, 13-2, and 13-3. Accordingly, the contrast timers 9a of
the ultrasonic diagnostic apparatuses 13-1, 13-2, and 13-3 can
be started at the same time. The gate circuit 9¢ and the timer
94 of the ultrasonic diagnostic apparatus (any one of 13-1,
13-2, and 13-3) producing the start signal S by operation of
the operating section 5 can prevent the start signal S from
being circulated in a loop.

[0092] Embodiment 12. FIG. 12 is a configuration explana-
tory view of an ultrasonic diagnostic apparatus 14 according
to Embodiment 12.

[0093] The ultrasonic diagnostic apparatus 14 includes the
ultrasonic probe 1, the transmitting and receiving section 2
for driving the ultrasonic probe 1 to scan the inside of a
subject with ultrasonic beams, the image generating section 3
for generating an ultrasonic image, an image display section
4 for displaying the ultrasonic image, the operating section 5
for use by an operator to provide an instruction and data for
producing the start signal S, the external input section 6 for
externally inputting the start signal S;, the external output
section 7 for externally outputting the start signal S,, the
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recording section 8 for recording the ultrasonic image, and
the control section 9 for controlling the whole.

[0094] The control section 9 includes the contrast timer 9a
and the OR circuit 95 inputting the start signal S produced by
operation of the operating section 5 and the externally input-
ted start signal S to the contrast timer 9a.

[0095] The ultrasonic diagnostic apparatus 14 which is not
connected in a loop can configure the same ultrasonic diag-
nostic apparatus system as the ultrasonic diagnostic apparatus
13 according to Embodiment 3.

[0096] Embodiment 13. In Embodiments 1 to 12, only the
start signal S starting time measurement of the contrast timer
9a is described. The invention can be applied likewise for a
stop signal (or a freeze signal) stopping time measurement of
the contrast timer 9a and a reset signal returning the time
measured value of the contrast timer 9a to “0”. In this case, the
contrast timers of a plurality of ultrasonic diagnostic appara-
tuses can be started/stopped/reset at the same time.

[0097] Many widely different embodiments of the inven-
tion may be configured without departing from the spirit and
the scope of the present invention. It should be understood
that the present invention is not limited to the specific embodi-
ments described in the specification, except as defined in the
appended claims.

1. An ultrasonic diagnostic apparatus comprising:
a contrast timer starting time measurement by a start sig-
nal; and
an external input device for externally inputting said start
signal.
2. An ultrasonic diagnostic apparatus comprising:
a contrast timer starting time measurement by a start sig-
nal;
an operating device for use by an operator to perform
operation for producing said start signal; and
an external output device for externally outputting said
start signal.
3. An ultrasonic diagnostic apparatus according to claim 1,
further comprising:
an operating device for use by an operator to perform
operation for producing said start signal; and
an external output device for externally outputting said
start signal.
4. The ultrasonic diagnostic apparatus according to claim
3, farther comprising:
an external input inhibiting device for inhibiting an exter-
nal input of the start signal for a predetermined time after
the start signal is produced by operation of said operat-
ing device.
5. An ultrasonic diagnostic apparatus system comprising:
a first ultrasonic diagnostic apparatus comprising:
a contrast timer starting time measurement by a start
signal; and
an external input device for externally inputting said
start signal;
a second ultrasonic diagnostic apparatus comprising:
a contrast timer starting time measurement by a start
signal;
an operating device for use by an operator to perform
operation for producing said start signal; and
an external output device for externally outputting said
start signal; and
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a communicating device for connecting the external input
device of said first ultrasonic diagnostic apparatus and
the external output device of said second ultrasonic diag-
nostic apparatus.

6. An ultrasonic diagnostic apparatus system comprising:

a first and a second ultrasonic diagnostic apparatus each of
said first and second ultrasonic diagnostic apparatus
comprising:

a contrast timer starting time measurement by a start sig-
nal;

an external input device for externally inputting said start
signal:.

an operating device for use by an operator to perform
operation for producing said start signal;

an external output device for externally outputting said
start signal; and

an external input inhibiting device for inhibiting an exter-
nal input of the start signal for a predetermined time after
the start signal is produced by operation of said operat-
ing device;

a first communicating device for connecting the external
output device of said first ultrasonic diagnostic appara-
tus and the external input device of said second ultra-
sonic diagnostic apparatus; and

a second communicating device for connecting the exter-
nal input device of said first ultrasonic diagnostic appa-
ratus and the external output device of said second ultra-
sonic diagnostic apparatus.

7. An ultrasonic diagnostic apparatus system comprising:

a first and a second ultrasonic diagnostic each of said first
and second ultrasonic diagnostic apparatus comprising:

a contrast timer starting time measurement by a start sig-
nal; and

an external input device for externally inputting said start
signal;

an instruction device having an operating device for use by
an operator to perform operation for producing a start
signal and an external output device for externally out-
putting a plurality of said start signals; and

a communicating device for connecting the external input
device of said first ultrasonic diagnostic apparatus, the
external input device of said second ultrasonic diagnos-
tic apparatus, and the external output device of said
instruction device.

8. An ultrasonic diagnostic apparatus system comprising;

a first and a second ultrasonic diagnostic apparatus each of
said first and second ultrasonic diagnostic apparatus
comprising:

a contrast timer starting time measurement by a start sig-
nal;

an external input device for externally inputting said start
signal;

an operating device for use by an operator to perform
operation for producing said start signal; and

an external output device for externally outputting said
start signal; and

a communicating device for connecting the external output
device of said first ultrasonic diagnostic apparatus and
the external input device of said second ultrasonic diag-
nostic apparatus.

9. An ultrasonic diagnostic apparatus system comprising;

a first and a second ultrasonic diagnostic apparatus each of
said first and second ultrasonic diagnostic apparatus
comprising;
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a contrast timer starting time measurement by a start signal,

an external input device for externally inputting said start
signal,

an operating device for use by an operator to perform
operation for producing said start signal:

an external output device for externally outputting said
start signal; and

an external input inhibiting device for inhibiting an exter-
nal input of the start signal for a predetermined time after
the start signal is produced by operation of said operat-
ing device, and

a communicating device for connecting the external output
device of said first ultrasonic diagnostic apparatus and
the external input device of said second ultrasonic diag-
nostic apparatus.

10. An ultrasonic diagnostic apparatus system comprising,

when n=1, 2, ..., N-1, N=3:

first to N-th ultrasonic diagnostic apparatuses comprising:

a contrast timer starting time measurement by a start signal,

an external input device for externally inputting said start
signal,

an operating device for use by an operator to, perform
operation for producing said start signal, and

an external output device for externally outputting said
start signal; and

an n-th communicating device for connecting the external
output device of said n-th ultrasonic diagnostic appara-
tus and the external input device of said (n+1)-th ultra-
sonic diagnostic apparatus.

11. An ultrasonic diagnostic apparatus system comprising,

whenn=1, 2, ..., N-1,N=3:

first to N-thultrasonic diagnostic apparatuses and compris-
ing:

a contrast timer starting time measurement by a start signal,

an external input device for externally inputting said start
signal:

an operating device for use by an operator to perform
operation for producing said start signal,

an external output device for externally outputting said
start signal; and

an external input inhibiting device for inhibiting an exter-
nal input of the start signal for a predetermined time after
the start signal is produced by operation of said operat-
ing device; and

an n-th communicating device for connecting the external
output device of said n-th ultrasonic diagnostic appara-
tus and the external input device of said (n+1)-th ultra-
sonic diagnostic apparatus.

12. An ultrasonic diagnostic apparatus system comprising:

a first ultrasonic diagnostic apparatus comprising:

a contrast timer starting time measurement by a start sig-
nal;

an operating device for use by an operator to perform
operation for producing said start signal; and

an external output device for externally outputting said
start signal;

a second ultrasonic diagnostic apparatus comprising:

a contrast timer starting time measurement by a start sig-
nal;

an external input device for externally inputting said start
signal,

an operating device for use by an operator to perform
operation for producing said start signal; and
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an external output device for externally outputting said
start signal; and

a communicating device for connecting the external output
device of said first ultrasonic diagnostic and the external
input device of said second ultrasonic diagnostic appa-
ratus.

13. An ultrasonic diagnostic apparatus system comprising:

a first ultrasonic diagnostic apparatus comprising:

a contrast timer starting time measurement by a start sig-
nal;

an operating device for use by an operator to perform
operation for producing said start signal; and

an external output device for externally outputting said
start signal;

a second ultrasonic diagnostic apparatus comprising:

a contrast timer starting time measurement by a start sig-
nal;

an external input device for externally inputting said start
signal;

an operating device for use by an operator to perform
operation for producing said start signal;

an external output device for externally outputting said
start signal; and

an external input inhibiting device for inhibiting an exter-
nal input of the start signal for a predetermined time after
the start signal is produced by operation of said operat-
ing device; and

a communicating device for connecting the external output
device of said first ultrasonic diagnostic apparatus and
the external input device of said second ultrasonic diag-
nostic apparatus.

14. An ultrasonic diagnostic apparatus system comprising:

a first and a second ultrasonic diagnostic apparatus each of
said first and second ultrasonic diagnostic apparatus
comprising;

a contrast timer starting time measurement by a start sig-
nal;

an external input device for externally inputting said start
signal

an operating device for use by an operator to perform
operation for producing said start signal; and

an external output device for externally outputting said
start signal;

an instruction device having an operating device for use by
an operator to perform operation for producing a start
signal and an external output device for externally out-
putting said start signal;

a first communicating device for connecting the external
input device of said first ultrasonic diagnostic apparatus
and the external output device of said instruction device;
and

a second communicating device for connecting the exter-
nal output device of said first ultrasonic diagnostic appa-
ratus and the external input device of said second ultra-
sonic diagnostic apparatus.

15. An ultrasonic diagnostic apparatus system comprising:

a first and a second ultrasonic diagnostic apparatus each of
said first and second ultrasonic diagnostic apparatus
comprising:

a contrast timer starting time measurement by a start sig-
nal;

an external input device for externally inputting said start
signal;
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an operating device for use by an operator to perform
operation for producing said start signal;

an external output device for externally outputting said
start signal; and

an external input inhibiting device for inhibiting an exter-
nal input of'the start signal for a predetermined time after
the start signal is produced by operation of said operat-
ing device;

an instruction device having an operating device for use by
an operator to perform operation for producing a start
signal and an external output device for externally out-
putting said start signal;

a first communicating device for connecting the external
input device of said first ultrasonic diagnostic apparatus
and the external output device of said instruction device;
and

a second communicating device for connecting the exter-
nal output device of said first ultrasonic diagnostic appa-
ratus and the external input device of said second ultra-
sonic diagnostic apparatus.

16. An ultrasonic diagnostic apparatus system comprising,

when n=1, 2, ..., N-1, N=3:

first to N-th ultrasonic diagnostic apparatuses; comprising:

a contrast timer starting time measurement by a start sig-
nal;

an external input device for externally inputting said start
signal,

an operating device for use by an operator to perform
operation for producing said start signal,

an external output device for externally outputting said
start signal; and

an external input inhibiting device for inhibiting an exter-
nal input of'the start signal for a predetermined time after
the start signal is produced by operation of said operat-
ing device;

an n-th communicating device for connecting external out-
put device of said n-th ultrasonic diagnostic apparatus
and the external input device of said (n+1)-th ultrasonic
diagnostic apparatus; and

an N-th communicating device for connecting the external
output device of said N-th ultrasonic diagnostic appara-
tus and the external input device of said first ultrasonic
diagnostic apparatus.

17. An ultrasonic diagnostic apparatus comprising:

a contrast timer starting time measurement by a start signal
and stopping time measurement by a stop signal;

an operating device for use by an operator to perform
operation for producing said start signal and said stop
signal;

an external output device for externally outputting said
start signal and said stop signal; and

an external input device for externally inputting said start
signal and said stop signal.

18. An ultrasonic diagnostic apparatus system comprising:

a first and a second ultrasonic diagnostic apparatus each of
said first and second ultrasonic diagnostic apparatus
comprising:

a contrast timer starting time measurement by a start signal
and stopping time measurement by a stop signal;

an operating device for use by an operator to perform
operation for producing said start signal and said stop
signal;

an external output device for externally outputting said
start signal and said stop signal; and

an external input device for externally inputting said start
signal and said stop signal, and



US 2008/0208049 A1

a communicating device for connecting the external output
device of said first ultrasonic diagnostic apparatus and
the external input device of said second ultrasonic diag-
nostic apparatus.

19. An ultrasonic diagnostic apparatus system comprising,

whenn=1, 2, ..., N-1, N=3:

first to N-th ultrasonic diagnostic apparatuses comprising:

a contrast timer starting time measurement by a start sig-
nal; and
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an external input device for externally inputting said start
signal; and

an n-th communicating device for connecting the external
output device of said n-th ultrasonic diagnostic appara-
tus and the external input device of said (n+1)-th ultra-
sonic diagnostic apparatus.

Ed sk sk Ed Ed



TRAFROE) BEZIEZMBFIZLINRERE
NIF(2E)E US20080208049A1
HiES US12/034430

#RIEEE(EFR)AGR)  HFAHIROSHI
JIBIKI TAKAO

RE(EFR)AGE) #rAHIROSHI
JIBIKI TAKAO

LHEEFEAN)AGE) HAHROSHI

JIBIKI TAKAO

BRI &8 A HASHIMOTO HIROSHI
JIBIKI TAKAO

KA HASHIMOTO, HIROSHI
JIBIKI, TAKAO

IPCHES A61B8/14

CPCH%(F A61B8/481

Lk 2007043139 2007-02-23 JP

I EheE Espacenet USPTO

BEX)
BE R MR E SEBS S 3 E S B TR LB 1 ad 25 77 24 A 1R & A
RTMINEBRAFTRE S ESHNEMARE,

patsnap

NFF(AE)B 2008-08-28
RiFH 2008-02-20
ULTRASONIC DIAGNOSTIC APPARATUS
11
2 3
c [t
TRANSMITTING IMAGE IMAGE
AND RECEIVING GENERATING DISP!
SECTION SECTION SES(;T%E
5
9 CONTROL SECTION
| OPERATING
SECTION
1 i
ULTRASONIC PROBE START SIGNAL exerna. | S 0
INPUT SECTION
‘ 8
CONTRAST TIMER RECORDING

SECTION



https://share-analytics.zhihuiya.com/view/bf162608-edd8-4f44-98a8-2cdfd2d18d31
https://worldwide.espacenet.com/patent/search/family/039646265/publication/US2008208049A1?q=US2008208049A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080208049%22.PGNR.&OS=DN/20080208049&RS=DN/20080208049

