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(54) Ultrasonic diagnostic apparatus

(57) Disclosed herein is an ultrasonic diagnostic ap-
paratus. The apparatus transmits ultrasonic signals to an
object and receives reflected ultrasonic signals from the
object to create ultrasonic images. The apparatus in-
cludes a detection unit (130) that detects an ultrasonic

influence factor indicative of the influence of ultrasonic
waves upon biological tissues, a warning unit (140) that
warns a user, and a controller (110) that receives the
ultrasonic influence factor from the detection unit (130)
and activates the warning unit if the ultrasonic influence
factor exceeds a predetermined threshold value.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an ultrasonic
diagnostic apparatus which, during ultrasonic diagnosis,
detects an ultrasonic influence factor that can affect a
target body, and gives a warning to a user based on the
detected results, thereby performing ultrasonic diagnosis
safe for the body.

BACKGROUND

[0002] Ultrasonic diagnostic apparatuses are used in
a wide range of applications. For example, ultrasonic di-
agnostic apparatuses are extensively used in medicine
due to non-invasive and non-destructive characteristics
thereof. Recently, high performance ultrasonic diagnos-
tic apparatuses have been used to provide two-dimen-
sional or three-dimensional images of internal organs.
[0003] Generally, ultrasonic diagnostic apparatuses
electrically stimulate a transducer to generate ultrasonic
signals, and transmit the ultrasonic signals to an object
like the body of a patient. The ultrasonic signals trans-
mitted to the object are reflected at boundaries between
discontinuous tissues in the object, and the reflected ul-
trasonic signals are transmitted to a transducer and con-
verted into electric signals. The converted electric signals
are processed to create ultrasonic images of the object.
[0004] For medical ultrasonic diagnostic apparatuses,
which are used in medical institutions for diagnosing the
organs of the body, particularly, position, size, motion,
heartbeat, etc. of an unborn baby or the like, it is known
that, from a medical point of view, the apparatuses are
safe and harmless to an unborn baby. However, even
though there is no evidence of harm to an unborn baby,
it may be difficult to guarantee that ultrasonic scanning
is completely harmless to an unborn baby or the like for
long term, because ultrasonic waves may cause physical
influence upon or temperature increase in biological tis-
sues.

[0005] Thus, itis needed for an operator or diagnosti-
cian to pay attention such that the target body such as
an unborn baby is not affected by ultrasonic waves. How-
ever, a conventional ultrasonic diagnostic apparatus re-
quires an operator to observe and check related indica-
tions by frequently monitoring various kinds of indication
values, images, and the like, which are displayed on a
display device of the apparatus while carrying out ultra-
sonic diagnosis operation. As a result, diagnosis opera-
tion can be inconvenient to carry out, and a disadvanta-
geous environment providing a possibility of adversely
affecting an unborn baby or the like can be incidentally
maintained for a long time due to an operator mistake.

SUMMARY

[0006] To improve over the art and address one or
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more of the needs outlined above, the present invention
provides an ultrasonic diagnostic which, during ultrasonic
diagnosis, detects an ultrasonic influence factor that can
affect a target body, and gives a warning to a user based
on the detected results, thereby performing ultrasonic
diagnosis safe for the body.

[0007] In accordance with one aspect, the present in-
vention provides an ultrasonic diagnostic apparatus
which transmits ultrasonic signals to an object and re-
ceives reflected ultrasonic signals from the object to cre-
ate ultrasonic images. The apparatus includes: a detec-
tion unit that detects an ultrasonic influence factor indic-
ative of the influence of ultrasonic waves upon biological
tissues; a warning unit that warns a user; and a controller
that receives the ultrasonic influence factor from the de-
tection unit and activates the warning unit if the ultrasonic
influence factor exceeds a predetermined threshold val-
ue.

[0008] The ultrasonic influence factor may include at
least one of athermal index (T1), amechanical index (Ml),
and a spatial peak temporal average intensity (SPTA).
[0009] The warning unit may be an alarm device that
generates warning sound or a vibrator that generates
vibration.

[0010] The warning unit may be mounted on a probe
of the ultrasonic diagnostic apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Thefiguresdepictone or more implementations
in accord with the present teachings, by way of example
only, not by way of limitation. In the figures, like reference
numerals refer to the same or similar elements.

[0012] Fig. 1 is a block diagram of an ultrasonic diag-
nostic apparatus according to an exemplary embodiment
of the present invention;

[0013] Fig. 2 is a flowchart explaining operation of the
ultrasonic diagnostic apparatus according to the exem-
plary embodiment; and

[0014] Fig. 3 is a view of a probe and a warning unit
provided to the ultrasonic diagnostic apparatus accord-
ing to the exemplary embodiment.

DETAILED DESCRIPTION

[0015] In the following detailed description, numerous
specific details are set forth by way of example in order
to provide a thorough understanding of the relevant
teachings. However, the scope of the present invention
is not limited to the specific details.

[0016] Fig. 1 is a block diagram of an ultrasonic diag-
nostic apparatus according to an exemplary embodiment
of the present invention, and Fig. 2 is a flowchart explain-
ing operation of the ultrasonic diagnostic apparatus ac-
cording to the exemplary embodiment.

[0017] Referring to Fig. 1, an ultrasonic diagnostic ap-
paratus 100 according to an exemplary embodiment
transmits ultrasonic signals to an object and receives re-
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flected ultrasonic signals from the object to create ultra-
sonic images. The apparatus may include a detection
unit 130 for detecting an ultrasonic influence factor indic-
ative of influences of ultrasonic waves upon biological
tissues, a warning unit 140 warning a user, and a con-
troller 110 receiving the ultrasonic influence factor from
the detection unit 130 and activating the warning unit 140
if the ultrasonic influence factor exceeds a predetermined
threshold value.

[0018] Operation of the ultrasonic diagnostic appara-
tus 100 according to the embodiment will be described
in detail with reference to Figs. 1 to 3.

[0019] First, an operator or diagnostician performs ul-
trasonic diagnosis on an object using the ultrasonic di-
agnostic apparatus 100 in S101. Specifically, the ultra-
sonic diagnostic apparatus transmits ultrasonic signals
to an object, receives reflected ultrasonic signals from
the object, creates ultrasonic images based on the re-
ceived signals, and outputs the ultrasonic images to a
display unit 150.

[0020] The detection unit 130 detects the ultrasonic
influence factors indicative of influences of ultrasonic
waves upon biological tissues and offers the ultrasonic
influence factors to the controller 110, so that the display
unit 150 displays various kinds of ultrasonic influence
factors indicative of the influences upon biological tis-
sues, as well as ultrasonic images.

[0021] The ultrasonic influence factor means a variety
of indexes or factors that are expressed as indexes or
factors indicative of influences of ultrasonic waves upon
various parts of the body including soft tissues, bones,
and the like, during ultrasonic diagnosis. If the ultrasonic
influence factor is out of a proper range, this means that
the body can be adversely affected by ultrasonic waves
generated from the ultrasonic diagnostic apparatus dur-
ing ultrasonic diagnosis.

[0022] Examples of ultrasonic influence factor include
a thermal index (TI) that indicates degrees of ultrasonic
waves converted into heat when absorbed into soft tissue
or bone of the body, and a mechanical index (Ml) that
indicates a physical influence of ultrasonic waves upon
soft tissues or bones of the body. In addition, the exem-
plary ultrasonic influence factor may include spatial peak
temporal average intensity (SPTA) that indicates the
maximum temporal average intensity created in ultrason-
ic waves. Here, since increase in the SPTA may result
in tissue damage due to interference of ultrasonic waves,
SPTA is an important ultrasonic influence factor. Obvi-
ously, the ultrasonic influence factor is not limited to the
TI, MI, and SPTA and any other factors may also be used
so long as they can indicate the influence of ultrasonic
waves upon the body as a numeric value.

[0023] Next,the controller 110 determines whether the
ultrasonic influence factor provided from the detection
unit 130 exceeds a predetermined threshold value stored
in a system. Here, ifthe factor does not exceed the thresh-
old value, it means normal ultrasonic diagnosis opera-
tion, so that the controller controls the ultrasonic diag-
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nostic apparatus 100 to continue to carry out the diag-
nostic operation.

[0024] However, if the factor exceeds the threshold
value, the controller 110 controls the warning unit 140 to
warn an operator of this situation. Here, the warning unit
140 may be an alarm device that generates warning
sound or a vibrator that generates vibration. The warning
sound or vibration form the warning unit 140 can warn
the user can temporarily stop the ultrasonic diagnosis
operation, thereby preventing the ultrasonic waves from
doing harm to the body upon ultrasonic diagnosis.
[0025] Referring to Fig. 3, the warning unit 140 is
mounted on a probe 120 so that an operator of the ultra-
sonic diagnosis apparatus can easily be aware of the
warning.

[0026] As set forth above, the ultrasonic diagnostic ap-
paratus according to the embodiment of the present in-
vention detects a variety of ultrasonic influence factors
that can affect the body during ultrasonic diagnosis, and
determines whether the influence factors are within a
proper range, and if the ultrasonic influence factors are
out of the proper range, the apparatus warns the user of
the situation, thereby enabling ultrasonic diagnosis that
is safe for and harmless to the body.

[0027] While the foregoing has described what are
considered to be the best mode and/or other examples,
it is understood that various modifications may be made
therein and that the subject matter disclosed herein may
be implemented in various forms and examples, and that
the teachings may be applied in numerous applications,
only some of which have been described herein. It is
intended by the following claims to claim any and all ap-
plications, modifications and variations that fall within the
true scope of the present teachings.

Claims

1. An ultrasonic diagnostic apparatus which transmits
ultrasonic signals to an object and receives reflected
ultrasonic signals from the object to create ultrasonic
images, characterized by comprising:

a detection unit (130) that detects an ultrasonic
influence factor indicative of the influence of ul-
trasonic waves upon biological tissues;

a warning unit (140) that warns a user; and

a controller (110) that receives the ultrasonic in-
fluence factor from the detection unit (130) and
activates the warning unit if the ultrasonic influ-
ence factor exceeds a predetermined threshold
value.

2. The apparatus of claim 1, characterized in that the
ultrasonic influence factor includes at least one of a
thermal index (Tl), a mechanical index (MI), and a
spatial peak temporal average intensity (SPTA).
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The apparatus of claim 1, characterized in that the
warning unit (140) is an alarm device that generates
warning sound or a vibrator that generates vibration.

The apparatus of claim 3, characterized in thatthe 5
warning unit (140) is mounted on a probe (120) of
the apparatus.
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