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ULTRASONIC IMAGING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Patent Application No. 2007-271478 filed Oct. 18, 2007,
which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The subject matter disclosed herein relates to an
ultrasonic imaging apparatus which acquires tomographic
image of a subject to which a contrast agent is administered.
[0003] In an ultrasonic imaging apparatus, examinations
using contrast agents are frequently performed. The contrast
agents administered to a subject circulate in the blood and
permeate through within a tissue. These contrast agents are
projected as high brightness areas in the case of a tomo-
graphic image acquired from the ultrasonic imaging appara-
tus and yield information useful clinically.

[0004] The contrast agents are made up of micro bubbles of
a few um or so. A plurality of types different in property exist
as the contrast agents. An initially-developed contrast agent
(Levovist) has destroyed bubbles by applying ultrasound of
high MI (Mechanical Index) and effected imaging on strong
reflected ultrasound developed upon destruction thereof. This
contrast agent is observed on a tomographic image only at the
instant when ultrasound of high sound pressure is applied.
Thereafter, the contrast agent loses a contrast function.
[0005] On the other hand, there has recently been devel-
oped a contrast agent (Sonazoid) that does not destroy
bubbles and maintains a contrast function even though low
MI ultrasound is applied repeatedly. In the present contrast
agent, the manner in which the contras agent lying within a
subject changes with time, can be repeatedly projected and
observed on a tomographic image displayed in real time, by
once-contrast agent administration.

[0006] The contrast agent has the property of being englut-
ted through Kupffer cells of a tissue portion from within the
blood vessels. It has also been practiced to observe the con-
trast agent that permeates into the tissue portion. In the
present observation, progress is observed over a long period
oftime as compared with the case in which the contrast agent
migrates into the blood vessels.

[0007] In this long-duration examination, it is practiced to
locate a treatment chamber for administering the contrast
agent to the subject and an examination chamber for imaging
the subject in different positions respectively and observe a
contrast agent permeation process partly at pivotal points
segmented in terms of time. In this case, an operator repeat-
edly performs a similar examination on the same subject
during a plurality of inspection or examination times seg-
mented in terms of time, using an ultrasonic imaging appa-
ratus. The operator also performs other examinations during
intervals between the examination times to enhance the avail-
ability of the ultrasonic imaging apparatus.

[0008] Here, the time that elapses since the administration
of the contrast agent to the subject has an important meaning
clinically upon the contrast agent examination. Therefore, a
timer started up upon administration of the contrast agent
exists in the ultrasonic imaging apparatus to measure the
above-described elapsed time.

[0009] However, it was not easy to control or manage the
time thatelapses from the administration of the contrast agent
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to the subject. That is, when the treatment chamber for admin-
istering the contrast agent and the examination chamber for
imaging the subject are different from each other, the subject
is carried or conveyed to the examination chamber after the
contrast agent has been administered to the subject in the
treatment chamber, and the start-up of the timer for measuring
or counting the elapsed time of the contrast agent is per-
formed with respect to the ultrasonic imaging apparatus in the
examination chamber. Since the time at which the contrast
agent is administered to the subject, and the time taken to start
up the timer are different from each other in this case, the
elapsed time does not indicate the time that elapses immedi-
ately after the administration of the contrast agent to the
subject.

[0010] When the process of permeation of the contrast
agent into the subject is observed partly at the pivotal points
segmented in terms of time, there exists a case in which
contrast agent examinations for plural subjects are performed
on asimultaneous promotion basis using one ultrasonic imag-
ing apparatus. In this case, the ultrasonic imaging apparatus
needs to simultaneously manage elapsed times subsequent to
the start of administration to the plural subjects. However, this
puts a large burden on the operator. It is not easy to put into
practice. Although it is also considered that a plurality of
timers are provided in the ultrasonic imaging apparatus, it is
not efficient if it is considered that the number of timers
required upon imaging is only one.

[0011] In terms of these, it is of importance of how an
ultrasonic imaging apparatus capable of reducing a burden
imposed on an operator and measuring an elapsed time from
the administration of a contrast agent to a subject without fail
even when a contrast agent examination has a complex pro-
cess, is realized.

BRIEF DESCRIPTION OF THE INVENTION

[0012] It is desirable that the problems described previ-
ously are solved.

[0013] An ultrasonic imaging apparatus according to the
invention of a first aspect includes an ultrasonic imaging
apparatus which acquires tomographic image information of
a subject to which a contrast agent is administered, and dis-
plays the tomographic image information, including an
administration time timer which is started up while the acqui-
sition is being performed and which measures a time that
elapses from a time of the start-up to which a predetermined
offset time is added, and an offset time setting device which
sets the offset time to the administration time timer when the
start-up is performed.

[0014] In the invention according to the first aspect, the
administration time timer started up when acquisition is
started, measures an elapsed time from the time of a start-up
with an offset time overlaid thereon. The offset time setting
device sets the offset time to the administration time timer.
[0015] An ultrasonic imaging apparatus according to the
invention of a second aspect is provided wherein in the ultra-
sonic imaging apparatus described in the first aspect, the
offset time is a time from a time at which the administrationis
performed, to the execution of the start-up.

[0016] In the invention of the second aspect, an elapsed
time is set as a time from the administration of a contrast
agent.

[0017] An ultrasonic imaging apparatus according to the
invention of a third aspect is provided wherein in the ultra-
sonic imaging apparatus described in the second aspect, there
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are provided a timer start key for starting up the administra-
tion time timer and a timer stop key for stopping the started-
up administration time timer.

[0018] In the invention of the third aspect, the administra-
tion time timer measures an elapsed time from after the
administration of a contrast agent even though it is repeatedly
turned ON/OFF.

[0019] An ultrasonic imaging apparatus according to the
invention of a fourth aspect is provided wherein in the ultra-
sonic imaging apparatus described in any one of the first
through third aspects, the offset time setting device includes a
manual time setting device which inputs offset time informa-
tion indicative of the offset time manually.

[0020] Inthe invention ofthe fourth aspect, the manual time
setting device sets offset time information to a value that an
operator desires.

[0021] An ultrasonic imaging apparatus according to the
invention of a fifth aspect is provided wherein in the ultra-
sonic imaging apparatus described in the fourth aspect, there
is provided an administration time input part which inputs
administration time information at which the administration
is performed, and the manual time setting device calculates
the offset time, based on the administration time information.
[0022] In the invention of the fifth aspect, an offset time is
determined from manually-inputted administration time
information.

[0023] An ultrasonic imaging apparatus according to the
invention of a sixth aspect is provided wherein in the ultra-
sonic imaging apparatus described in any one of the first
through fifth aspects, the offset time setting device includes
automatic time setting device which inputs the offset time
information indicative of the offset time automatically.
[0024] Inthe invention of the sixth aspect, an offset time is
inputted automatically.

[0025] An ultrasonic imaging apparatus according to the
invention of a seventh aspect is provided wherein in the ultra-
sonic imaging apparatus described in the sixth aspect, the
automatic time setting device includes an image memory unit
which, when the administration time timer is stopped, stores
subject information for identifying the subject and operation
history time information having operated the administration
time timer in association with the subject information as
header information of the tomographic image information
along with the tomographic image information.

[0026] In the invention of the seventh aspect, automatic
time setting device stores operation history time information
of an administration time timer along with tomographic
image information.

[0027] An ultrasonic imaging apparatus according to the
invention of an eighth aspect is provided wherein in the ultra-
sonic imaging apparatus described in the sixth aspect, the
automatic time setting device includes an operation history
memory unit which, when the administration time timer is
stopped, stores subject information for identifying the subject
and operation history time information having operated or
activated the administration time timer in association with the
subject information.

[0028] Intheinvention ofthe eighth aspect, automatic time
setting device stores operation history time information of an
administration time timer in an operation history memory
unit.

[0029] An ultrasonic imaging apparatus according to the
invention of a ninth aspect is provided wherein in the ultra-
sonic imaging apparatus described in the seventh or eighth
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aspect, the automatic time setting device includes an opera-
tion history determination device which determines whether
subject information of the subject on which the acquisition is
performed exists in the image memory unit or the operation
history memory unit upon execution of the start-up.

[0030] In the invention of the ninth aspect, operation his-
tory determination device determines whether a contrast
agent examination for a subject has been performed in the
past.

[0031] An ultrasonic imaging apparatus according to the
invention of a tenth aspect is provided wherein in the ultra-
sonic imaging apparatus described in the ninth aspect, the
operation history determination device sets the offset time to
zero when the subject information of the subject is nonexist-
entin the image memory unit ot the operation history memory
unit.

[0032] Intheinventionofthetenth aspect, operation history
determination device substitutes zero into an offset time
where a contrast agent examination for a subject is of a first
time.

[0033] An ultrasonic imaging apparatus according to the
invention of an eleventh aspect is provided wherein in the
ultrasonic imaging apparatus described in the ninth or tenth
aspect, the operation history determination device includes an
offset calculation device which calculates the offset time,
based on the operation history time information associated
with the subject information of the operation history memory
unit when the subject information of the subject exists in the
image memory unit or the operation history memory unit.
[0034] Inthe invention of the eleventh aspect, when a con-
trast agent examination for a subject has been performed in
the past, an offset calculation device sets the time from the
time when a contrast agent has been administered in the past,
as an offset time.

[0035] An ultrasonic imaging apparatus according to the
invention of a twelfth aspect is provided wherein in the ultra-
sonic imaging apparatus described in any one of the eighth
through eleventh aspects, the operation history time informa-
tion includes any two of elapsed time information indicative
of the elapsed time, start time information indicative of a start
time of the start-up, and stop time information indicative of a
stop time of the stop.

[0036] Inthe invention of the twelfth aspect, the time taken
to halt or rest each of intermittently-executed contrast agent
examinations is determined using operation history time
information.

[0037] An ultrasonic imaging apparatus according to the
invention of a thirteenth aspect is provided wherein in the
ultrasonic imaging apparatus described in any one of the first
through twelfth aspects, there is provided a display unit which
displays the tomographic image information.

[0038] An ultrasonic imaging apparatus according to the
invention of a fourteenth aspect is provided wherein in the
ultrasonic imaging apparatus described in the thirteenth
aspect, the display unit includes a timer display part which
displays a standard time on a display screen.

[0039] In the invention of the fourteenth aspect, the time
taken to perform imaging is confirmed by a timer display part.
[0040] An ultrasonic imaging apparatus according to the
invention of a fifteenth aspect is provided wherein in the
ultrasonic imaging apparatus described in the fourteenth
aspect, the timer display part displays the elapsed time on the
display screen.
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[0041] In the invention of the fifteenth aspect, an elapsed
time from the time at which a contrast agent has been admin-
istered is confirmed by a timer display part.

[0042] An ultrasonic imaging apparatus according to the
invention of a sixteenth aspect is provided wherein in the
ultrasonic imaging apparatus described in the fourteenth
aspect, the elapsed time is displayed on the display unit when
the administration time timer is started up, and is deleted from
the display unit when the administration time timer is
stopped.

[0043] In the invention of the sixteenth aspect, an elapsed
time is displayed as needed.

[0044] According to the invention, a measured elapsed time
of an administration time timer is set as the time from the
administration of a contrast agent to a subject even when a
contrast agent examination has a complex process as in the
case in which contrast agent examinations for the subject are
performed intermittently. It is therefore possible to reduce a
burden imposed on an operator and measure an error-free
administration time.

[0045] 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

[0046] FIG. 1 is a block diagram showing an overall con-
struction of an ultrasonic imaging apparatus.

[0047] FIG. 2 is a function block diagram illustrating a
functional construction of a controller according to an
embodiment.

[0048] FIG. 3 is an explanatory diagram showing one
example of subject information stored in an operation history
memory unit.

[0049] FIG. 4 is an explanatory diagram illustrating a
method for calculating an offset time of offset time calcula-
tion device.

[0050] FIG. 5 is a diagram showing one example of an
operation panel that constitutes an input unit.

[0051] FIG. 6 is an explanatory diagram depicting constitu-
ent elements of a display screen displayed on a display unit.
[0052] FIG. 7 is a flowchart showing the operation of the
ultrasonic imaging apparatus according to the embodiment.
[0053] FIG. 8 is an explanatory diagram showing a bright-
ness change curve of a subject to which a contrast agent is
administered.

[0054] FIG.9 is a flowchart illustrating the operation of an
offset time setting process according to the embodiment.
[0055] FIG. 10 is an explanatory diagram showing one
example of an administration time input part displayed on the
display unit.

DETAILED DESCRIPTION OF THE INVENTION

[0056] Various embodiments of an ultrasonic imaging
apparatus according to the invention will be explained below
with reference to the accompanying drawings. Incidentally,
the invention is not limited thereby.

[0057] An overall construction of an ultrasonic imaging
apparatus according to the present embodiment will first be
described. FIG. 1 is a block diagram showing the overall
construction of the ultrasonic imaging apparatus according to
the present embodiment. The ultrasonic imaging apparatus
has a probe unit 101, a transmission-reception unit 102, an
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image processor 103, an image memory unit 104, an image
display controller 105, a display unit 106, an input unit 107
and a controller 108.

[0058] The probe unit 101 repeatedly transmits ultrasound
in a specific direction of a portion orregion, i.e., a subject 1 for
transmitting and receiving the ultrasound and receives ultra-
sonic signals reflected from inside the subject 1 as time-series
sound rays. Concurrently with it, the probe unit 101 performs
electronic scanning while the directions to apply the ultra-
sound are being switched sequentially. Incidentally, although
not shown in the figure, piezoelectric elements are arrangedin
the probe unit 101 in array form.

[0059] The transmission-reception part 102 is connected to
the probe unit 101 by a coaxial cable and performs the gen-
eration of an electric signal for driving each piezoelectric
element of the probe unit 101 and first-stage amplification of
each ultrasonic signal received thereat.

[0060] Theimage processor 103 performs the extraction of
a tomographic image from the corresponding ultrasonic sig-
nal amplified by the transmission-reception unit 102. When a
contrast agent is administered to the subject 1, the image
processor 103 performs contrast mode processing for gener-
ating a contrast mode image in real time. As specific contents
of processing, there are, for example, delay/addition process-
ing of a received ultrasonic signal, A/D (analog/digital) con-
version processing, processing for writing post-conversion
digital information into the image memory unit 104 as image
information such as B-mode image information, and the like.
[0061] Theimagememory unit104 is an image memory for
storing each B-mode image information or the like generated
by the contrast mode processing. The image memory unit 104
stores the B-mode image information that changes in time
therein along with standard time information indicative of the
date and time. The image display controller 105 performs
display frame rate conversion of the B-mode image informa-
tion generated at the image processor 103, and shape/position
control on a displayed image of the B-mode image informa-
tion. The image display controller 105 also performs the
display of ROI (region of interest) indicative of a region of
interest on the displayed image of the B-mode image infor-
mation.

[0062] Thedisplay unit 106 displays information about the
display frame rate conversion and the shape/position control
on the image display both carried out by the image display
controller 105, visually to an operator by using a CRT (cath-
ode ray tube) or an LCD (liquid crystal display) or the like.
[0063] The input unit 107 consists of a keyboard and a
pointing device or the like. The input unit 107 transmits an
operation or control input signal inputted by the operator to
the controller 108. The input unit 107 performs the input of,
for example, the start and stop of a timer, the setting of the
position of an ROI or a pointer or the like positioned on the
display image of the display unit 106, and the determination
of the ROI position or the designation of the pointer.

[0064] The controller 108 controls the operations of the
above respective parts of the ultrasonic imaging apparatus,
based on the operation input signal supplied from the input
unit 107 and the program and data stored in advance to cause
the display unit 106 to display the B-mode image or the like.
[0065] FIG. 2 is a block diagram showing the construction
of the controller 108. The controller 108 includes an image
acquisition control unit 21, a standard time timer 22, an
administration time timer 23 and an offset time setting device
24. The offset time setting device 24 includes an automatic
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time setting device 25 and a manual time setting device 29.
The automatic time setting device 25 includes an operation
history memory unit 26, an operation history determination
device 27 and an offset calculation device 28.

[0066] Theimage acquisition controlunit 21 performs con-
trol on the transmission-reception unit 102, the image proces-
sor 103, the image memory unit 104 and the image display
controller 105 and performs an ultrasonic scan, based on scan
information such as imaging mode information, depth-of-
focus or focus depth information and the like inputted from
the input unit 107 to acquire tomographic image information
such as B-mode image information.

[0067] The standard time timer 22 is a counter for counting
the standard time, for example, Japanese local standard time
in Japan. Time information of the standard time timer 22 is
displayed on the display screen. When tomographic image
information is stored in the image memory unit 104, standard
time information indicative of the date and time at which the
tomographic image information is acquired, is attached to a
header or the like of the tomographic image information.
[0068] The administration time timer 23 includes a counter
33 and a register 34. The counter 33 counts an elapsed time
from its start-up, based start-up information inputted from the
input unit 107. Information about the elapsed time of the
counter 33 is outputted to the image display controller 105 in
a manner similar to the standard time timer 22 and displayed
on the display unit 106. Incidentally, when the tomographic
image information is stored in the image memory unit 104,
the elapsed time information is read into the header or the like
of the tomographic image information along with stop time
information indicative of the time at which the administration
time timer 23 stops.

[0069] The administration time timer 23 has a register 34
that sets an initial setting time at the start of time measurement
by the counter 33 upon starting the measurement of the
elapsed time. The time information ofthe register 34 is loaded
into the counter 33 as an initial value. Thereafter, the counter
33 starts the counting of an unillustrated clock and performs
the measurement of an elapsed time.

[0070] When the contrast agent is administered to the sub-
ject 1 before the administration time timer 23 is started,
although the value of zero has been set as the initial value,
offset time information is inputted to the register 34 by the
manual time setting device 29 or the automatic time setting
device 25. The offset time information indicates the time
between the instant when the contrast agent is administered to
the subject 1 and the instant when the administration time
timer 23 is started up. The offset time information is set in
such a manner that the elapsed time measured by the counter
33 indicates the time that elapses after the administration of
the contrast agent.

[0071] When the administration time timer 23 s started up,
the offset time setting device 24 sets offset time information
1o the register 34.

[0072] The manual time setting device 29 sets offset time
information selected from the input unit 107 by the operator
and inputted from the input unit 107 by the operator to the
register 34.

[0073] The automatic time setting device 25 is selected
from the input unit 107 by the operator and sets offset time
information to the register 34 automatically upon its start-up.
[0074] The operation history memory unit 26 is a memory
in which the history of the administration time timer 23
started in the past is stored. FIG. 3 is an explanatory diagram
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showing the contents of history information stored in the
operation history memory unit 26. The history information
includes subject information at the time that the administra-
tion time timer 23 is started, and operation history time infor-
mation of the administration time timer 23. As the subject
information, the name of a subject or a subject ID No. (iden-
tification No.) or the like is used. At least two of start time
information, stop time information and elapsed time informa-
tion of the administration time timer 23 are included as the
operation history time information.

[0075] FIG. 3 has shown as a table, a case including a
subject name as subject information, and stop time informa-
tion and elapsed time information as operation history time
information. Since the stop time information and the elapsed
time information are associated with the subject information
by a link or the like and stored in the operation history
memory unit 26, retrieval and reading can be conducted using
the subject information.

[0076] Here, the stop time information indicates the stan-
dard time at which the administration time timer 23 was
stopped in the past. The elapsed time information indicates an
elapsed time between the instant when the administration
time timer 23 was started in the past and the instant when it is
stopped subsequently. Incidentally, when the stop informa-
tion of the administration time timer 23 is inputted from the
input unit 107, the subject information and the operation
history time information are stored in the operation history
memory unit 26.

[0077] When the start information of the administration
time timer 23 is inputted from the input unit 107, the opera-
tion history determination device 27 determines whether the
same subject information as the subject information set at the
input unit 107 exists in the operation history memory unit 26.
When the corresponding subject information exists in the
operation history memory unit 26, the operation history deter-
mination device 27 reads the stop time information and the
elapsed time information and transfers the same to the offset
calculation device 28. Incidentally, when the corresponding
same subject information exists in the operation history
memory unit 26 in plural form, the operation history deter-
mination device 27 transfers only stop time information and
elapsed time information linked to the latest subject informa-
tion.

[0078] When the stop time information and elapsed time
information of the subject information are transferred from
the operation history memory unit 26, the offset calculation
device 28 reads the standard time information from the stan-
dard time timer 22 and calculates offset time information
indicative of the time that has elapsed since the contrast agent
has been administered to the subject 1. FIG. 4 is an explana-
tory diagram typically showing the calculation of an offset
time. The horizontal axis indicates the time that will elapse
after the administration of the contrast agent to the subject 1.
The time taken to start up the administration time timer 23 in
order to start a contrast agent examination is illustrated on the
time base as a standard time Th. An elapsed time Tp and a stop
time Ts that form the operation history time information,
which are obtained upon a contrast agent examination per-
formed last time, are illustrated on the left side of the standard
time Th. The stop time Ts indicates the standard time at which
the administration time timer 23 has been stopped previously,
and the elapsed time Tp indicates an elapsed time between the
instant when the contrast agent is administered and the instant
when the administration time timer 23 was stopped last time.
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[0079] The calculation of the offset time information is
done in the following manner. The stop time Ts is subtracted
from the standard time Th read from the standard time timer
22 to obtain arest time Tr of the administration time timer 23.

Tr=Th-Ts

[0080] Theoffsetcalculation device 28 adds therest time Tr
to the elapsed time Tp to calculate an offset time OSTP
corresponding to the initial value of the elapsed time.

OSTP=Tr+Tp

[0081] The offset time OSTP indicates the time from the
administration of the contrast agent to the subject 1 to the
standard time Th at which the contrast agent examination is
started. The offset calculation device 28 sets the value of the
offset time OSTP to the register 34 as an initial value. When
a start signal is inputted, the administration time timer 23
loads the contents of the register 34 into the counter 33 and
thereafter starts counting.

[0082] FIG. 5 is a diagram showing one example of the
input unit 107. The input unit 107 includes a keyboard 70, a
TGC (Time Gain Controller) 71, a patient designation part 72
including a New Patient Key or the like, a measurement input
part 73 including a track ball, the setting of an RO, etc., and
a contrast mode input part 74 including setting keys at the use
ofthe contrast agent. The contrast mode input part 74 includes
a timer start key 75, a timer stop key 76 and a manual/
automatic switching key 77. The timer start key 75 starts up
the administration time timer 23 to start counting. The timer
stop key 76 stops the counting of the administration time
timer 23. The manual/automatic switching key 77 performs
switching between the manual and automatic inputs of an
offset time.

[0083] FIG. 6 is one example of the display screen of the
display unit 106. The display screen includes an image dis-
play part 61 and a timer display part 62. The image display
part 61 displays a tomographic image such as a B-mode
image. When the contrast agent is administered to the subject
1, the contrast agent is projected or represented as a high
brightness area on the tomographic image. The operator sets
each ROI 63 indicative of a region of interest to a portion or
region to be observed and measures the permeation of the
contrast agent from the manner in which the average bright-
ness value or the like of the ROI 63 changes with time.
Incidentally, the set region of interest may extend to plural
forms.

[0084] Thetimer display part 62 displays the time informa-
tion of the standard time timer 22 and the administration time
timer 23 in real time. The time-of-day information of the
standard time timer 22 is displayed below the timer display
part 62. The elapsed time information indicated by the
counter 33 of the administration time timer 23 is displayed
above the timer display part 62. Incidentally, the elapsed time
information is displayed simultaneously with the time when
the administration time timer 23 is started up. Simultaneously
with the time when the administration time timer 23 is
stopped, its display is discontinued.

[0085] The operation of the ultrasonic imaging apparatus
according to the present embodiment will next be explained
using FIG. 7. FIG. 7 is a flowchart showing the operation of
the ultrasonic imaging apparatus according to the present
embodiment. The operator first inputs subject information
about the name of a subject 1 or the like through the input unit
107 (Step S601) and administers the contrast agent to the
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subject 1 (Step $602). This administration is done through an
intravenous injection of the contrast agent, for example.
[0086] FIG. 8 is an explanatory diagram showing one
example of a brightness change curve 71 indicated by an
average brightness value of ROI 63 set to a tissue portion
when a contrast agent administered to the blood permeates
through the tissue portion. The horizontal axis indicates the
time that elapses from the time when the contrast agent has
been administered to the subject 1. The vertical axis indicates
the average brightness value of ROI 63 corresponding to the
region of interest set to the tissue portion. As the contrast
agent in the blood reaches the region of interest of the tissue
portion, the average brightness value rises and hence the
brightness change curve 71 reaches the peak. After the bright-
ness change curve 71 has reached the peak, it undergoes a
transition while the peak value is being substantially main-
tained.

[0087] The transition of the peak value of the brightness
change curve 71 results in one on which the state of the
contrast agent existent in the tissue portion is reflected. When,
for example, the contrast agent does not enter into the cells of
the tissue portion, the contrast agent flows into the capillary
blood vessels and flows out from the region of interest. As a
result, the peak value of the brightness change curve 71
causes even its reduction. Incidentally, such a change in the
brightness change curve 71 occurs over a period of a few
minutes to a few hours and is decided by performing inter-
mittent inspections or examinations on the subject 1. An
example illustrative of examination times at which the inter-
mittent examinations are performed at positions indicated by
arrows along the horizontal axis indicating the elapsed time,
is shown in FIG. 8. The contrast agent examinations are
repeatedly performed at predetermined time intervals corre-
sponding to about a few ten minutes from the administration
of the contrast agent.

[0088] Referring back to FIG. 7, the operator thereafter
determines whether the offset time should be inputted manu-
ally (Step S603). Here, when a treatment chamber for admin-
istering the contrast agent to the subject 1, and an inspection
or examination chamber for imaging the subject 1 are located
at different positions respectively, a time lag occurs between
the time at which the contrast agent has been administered
and the time at which the administration time timer 23 is
started up. Since it is necessary to input the time lag as the
offset time, the operator selects the manual input of the offset
time through the manual/automatic switching key 77 of the
input unit 107 (YES at Step S603). Thus, the manual time
setting device 29 of the offset time setting device 24 is held in
a selected state.

[0089] Here, the operator measures a time lag up to the
conveying of the subject 1 to the examination chamber by
himself after the administration of the contrast agent to the
subject 1 and manually inputs the so-measured time informa-
tion from the input unit 107 (Step S604). The time informa-
tion is read into the manual time setting device 29 of the offset
time setting device 24. Thereafter, the operator starts up the
administration time timer 23 through the timer start key 75 of
the input unit 107 (Step S605). With its start-up, the offset
time setting device 24 transfers the time information of the
manual time setting device 29 to the register 34 of the admin-
istration time timer 23. The administration time timer 23
reads the offset time information of the register 34 into the
counter 33 and starts counting of elapsed time to which the
offset time is added. The display unit 106 causes the timer
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display part 62 to start the display of elapsed time information
of the counter 33. Incidentally, the operator is capable of
manually inputting the offset time information in any case in
which the difference in time occurs between the administra-
tion ofthe contrast agent and the start-up of the administration
time timer 23.

[0090] When the examination chamber for imaging the
subject 1 and the location for administering the contrast agent
to the subject 1 are identical, the above time lag does not occur
and hence the operator selects where the offset time informa-
tion is not inputted manually (NO at Step S603). Since the
offset time is automatically inputted in this case, the auto-
matic time setting device 25 is selected. Thereafter, the opera-
tor starts up the administration time timer 23 through the
timer start key 75 (Step S606) and performs an offset time
setting process (Step S607).

[0091] FIG. 9 is a flowchart showing the operation of the
offset time setting process. The automatic time setting device
25 inputs subject information at the execution of its start-up
from the input unit 107 (Step S801) and determines whether
the same subject information exists in the operation history
memory unit 26 (Step S802). Since the subject 1 is subjected
to the first contrast agent examination where the same subject
information does not exist in the operation history memory
unit 26 (NO at Step S802), the automatic time setting device
25 substitutes zero into an initial value OSTP of elapsed time
calculated at the offset calculation device 28 (Step S803).
[0092] When the same subject information as the subject 1
exists in the operation history memory unit 26 (NO at Step
S802), the automatic time setting device 25 reads the stop
time information and the elapsed time information of the
administration time timer 23 both linked to the subject infor-
mation from the operation history memory unit 26 and trans-
fers the same to the offset calculation device 28. The offset
calculation device 28 calculates the initial value OSTP of the
elapsed time using the above-mentioned equation, based on
the stop time information and the elapsed time information,
and the standard time information read from the standard time
timer 22 (Step S804).

[0093] Thereafter, the offset calculation device 28 transfers
offset time OSTP information indicative of an initial value to
the register 34 of the administration time timer 23 (Step
S805). The administration time timer 23 loads the offset time
information of the register 34 to the counter 33 and thereafter
starts time counting (Step S806). The display unit 106 causes
the timer display part 62 to start the display of the elapsed
time information of the counter 33.

[0094] Referring back to FIG. 7, the operator thereafter
performs imaging for measuring the average brightness value
of the regions of interest while observing the elapsed time of
the administration time timer 23 on such a display screen as
shown in FIG. 6 (Step S608).

[0095] Afterwards, the operator stops the count of the
administration time timer 23 through the timer stop key 76
along with the end of the imaging (Step S609). Here, the
administration time timer 23 and the standard time timer 22
store the elapsed time information of the counter 33 indicative
of the operation history time information, and the stop time
information of the standard time timer 22 in the operation
history memory unit 26 simultaneously with the stop of the
count (Step S610). In this storage, the operation history
memory unit 26 stores the elapsed time information and the
stop time information therein with being linked to the subject
information at the execution of imaging. Incidentally, the
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elapsed time information displayed on the timer display part
62 is deleted together with the stop of the count.

[0096] Thereafter, the operator determines whether imag-
ing is performed on the same subject 1 again after a predeter-
mined time (Step S611). When the imaging is performed on
the same subject 1 (YES at Step S611), the operator waits for
the elapse of the predetermined time (Step S612). Inciden-
tally, during the time for this waiting state, the operator is also
capable of inspecting or examining another subject using the
ultrasonic imaging apparatus and is able to operate the ultra-
sonic imaging apparatus efficiently.

[0097] Thereafter, the operator inputs the subject informa-
tion of'the subject 1 to the ultrasonic imaging apparatus (Step
S613) after the elapse of the predetermined time (YES at Step
S612), and starts the examination of the subject 1 again. Upon
this examination, the operator proceeds to Step S603 and
sequentially executes Steps S603 through S611.

[0098] When the imaging is not performed on the same
subject 1 (NO at Step S611), the operator ends the preset or
actual processing.

[0099] Inthe present embodiment as described above, the
register 34 is provided in the administration time timer 23 and
the time on which the offset time is overlaid is measured by
the counter 33. Therefore, even when the intermittent exami-
nations are performed upon the contrast agent examination
over a long period of time, the count value of the administra-
tion time timer 23 can always be set as the time after the
administration of the contrast agent, and a miss-free contrast
agent examination can be carried out without imposing a
burden on the operator.

[0100] Although, in the present embodiment, the offset
time is inputted directly from the keyboard 70 of the input unit
107 when the offset time is manually inputted at Step S604 of
the flowchart shown in FIG. 7, the offset time can also be
calculated by providing the screen of the administration time
input part 64 in the display unit 106 and using administration
time information inputted from the screen thereof.

[0101] FIG. 10 is one example of the administration time
input part 64 displayed on the display unit 106. The admin-
istration time input part 64 has an input window for inputting
the time at which the contrast agent is administered to the
corresponding subject and inputs an administration time to
the input window manually. Thereafter, the time information
of the input window is transferred to, for example, the manual
time setting device 29 by pressing an OK button. The manual
time setting device 29 determines a difference between the
administration time information and the standard time infor-
mation of the standard time timer 22 and sets it as an offset
time, and loads the offset time into the register 34 as an initial
value of elapsed time.

[0102] Although the subject information and the operation
history time information of the administration time timer 23
have been stored in the operation history memory unit 26 in
the present embodiment, it is also possible to input these
information to the header or the like of the acquired tomo-
graphic image information and store the same in the image
memory unit 104. In this case, upon the calculation of offset
time, the operation history determination device 27 retrieves
the image memory unit 104 to detect the corresponding
operation history time information about the administration
of the contrast agent executed in the past.

[0103] Although the stop time information and the elapsed
time information have been used as the operation history time
information stored in the operation history memory unit 26 in
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the present embodiment, the start time information for start-
ing the start-up ofthe administration time timer 23 can also be
used in place of the stop time information.
[0104] 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 claim.
1. An ultrasonic imaging apparatus configured to acquire
tomographic image information of a subject to which a con-
trast agent is administered and to display the tomographic
image information, said ultrasonic imaging apparatus com-
prising:
an administration time timer configured to start while
acquisition of the tomographic image information is
being performed and to measure a time that elapses from
a time at which said administration time timer starts to a
time at which a predetermined offset time is added; and

an offset time setting device configured to set the offset
time within said administration time timer when said
administration time timer is started.

2. The ultrasonic imaging apparatus according to claim 1,
wherein the offset time is a time that begins at a time at which
the contrast agent administration is performed and ends when
said administration time timer is started.

3. The ultrasonic imaging apparatus according to claim 2,
further comprising a timer start key configured to start said
administration time timer and a timer stop key configured to
stop said administration time timer.

4. The ultrasonic imaging apparatus according to claim 1,
wherein said offset time setting device comprises a manual
time setting device configured to manually input offset time
information indicative of the offset time.

5. The ultrasonic imaging apparatus according to claim 2,
wherein said offset time setting device comprises a manual
time setting device configured to manually input offset time
information indicative of the offset time.

6. The ultrasonic imaging apparatus according to claim 3,
wherein said offset time setting device comprises a manual
time setting device configured to manually input offset time
information indicative of the offset time.

7. The ultrasonic imaging apparatus according to claim 4,
further comprising an administration time input part config-
ured to input administration time information when the con-
trast agent administration is performed, and wherein said
manual time setting device is configured to calculate the
offset time based on the administration time information.

8. The ultrasonic imaging apparatus according to claim 1,
wherein said offset time setting device comprises an auto-
matic time setting device configured to automatically input
the offset time information indicative of the offset time.

9. The ultrasonic imaging apparatus according to claim 2,
wherein said offset time setting device comprises an auto-
matic time setting device configured to automatically input
the offset time information indicative of the offset time.

10. The ultrasonic imaging apparatus according to claim 3,
wherein said offset time setting device comprises an auto-
matic time setting device configured to automatically input
the offset time information indicative of the offset time.
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11. The ultrasonic imaging apparatus according to claim 8,
wherein said automatic time setting device comprises an
image memory unit configured to store, when the administra-
tion time timer is stopped, subject information for identifying
the subject and operation history time information related to
operation of said administration time timer in association
with the subject information as header information of the
tomographic image information along with the tomographic
image information.

12. The ultrasonic imaging apparatus according to claim 8,
wherein said automatic time setting device comprises an
operation history memory unit configured to store, when the
administration time timer is stopped, subject information for
identifying the subject and operation history time information
related to operation of said administration time timer in asso-
ciation with the subject information.

13. The ultrasonic imaging apparatus according to claim
11, wherein said automatic time setting device comprises an
operation history determination device configured to deter-
mine whether subject information of the subject on which the
acquisition of the tomographic image information is per-
formed exists in one of said image memory unit and an
operation history memory unit upon the start of said admin-
istration time timer.

14. The ultrasonic imaging apparatus according to claim
13, wherein said operation history determination device is
configured to set the offset time to zero when the subject
information of the subject is nonexistent in at least one of said
image memory unit and said operation history memory unit.

15. The ultrasonic imaging apparatus according to claim
13, wherein said operation history determination device com-
prises an offset calculation device configured to calculate the
offset time based on the operation history time information
associated with the subject information of stored in said
operation history memory unit when the subject information
of the subject exists in at least one of said image memory unit
and said operation history memory unit.

16. The ultrasonic imaging apparatus according to claim
12, wherein the operation history time information includes
any two of elapsed time information indicative of the elapsed
time, start time information indicative of a start time of said
administration time timer, and stop time information indica-
tive of a stop time of said administration time timer.

17. The ultrasonic imaging apparatus according to claim 1,
further comprising a display unit configured to display the
tomographic image information.

18. The ultrasonic imaging apparatus according to claim
17, wherein said display unit comprises a timer display part
configured to display a standard time on a display screen.

19. The ultrasonic imaging apparatus according to claim
18, wherein said timer display partis configured to display the
elapsed time on said display screen.

20. The vultrasonic imaging apparatus according to claim
19, wherein the elapsed time is displayed on said display unit
when said administration time timer is started, and is deleted
from said display unit when said administration time timer is
stopped.
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