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Table 1 Examination mode in ultrasound diagnosis

Examination Mode

Method

Available Inforamation

B-Mode (Gray Scale)

Imaging as for strength of the reflection echo
on the organization boundary

Structure of organ

M-mode Observing tissue movement with thetime lapse  Tissue movement
Measure the velocity of blood red cells by .
Doppler Doppler method Blood velocity
Color Flow Mapping (CFM) Imaging blood flow by using MTI filter 2 dimensional blood flow
B-Flow Detecting the movement of blood red cellsin 2 dimensional blood flow in high
very short time (non-Doppler Method) resolution
New Method
E-Tracking Detecting the movement of vessel wall and Stiffness of vessel wall
blood flow
Elastography Detecting the movement of tissue Stiffness of tissue

A
)
L Ultrasound Probe
!
. . lAY
Transmission
Ultrasound Signal

Scanning

Reception Ultrasound
Signal (Reflection echo)

WV lrarget : Remection echo
in some amplitude

Reflection echo
from deeper region

Penetrated
Ultrasound Signal

Figure 1 The sequence of ultrasound trans-
mission and reception.

TVEMAL, AT, 1990FEICRFE SN T 4 v P a
IN=FZ Y7 A A=V 0 7 EMHEN D RO IERIEE L
LB B B L 3 — R I S & 1 o TS
FHEMINCLY, A XD E 22 b T A NHRRED
KIEZUEASR SN, SHEREEEELIE0TED
K91 o7,
2)IMTET8I

COBE— FE{§% TCIZBIIRIE L & 1) 27 & HfisE
T 57-008REL LC, IMT(Intima-Media Thickness) 71
WA3d 5o MEDOHNE L HEE GHE7ZEANMT) 251

316

Figure 2 CCA with thickened IMT.
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Figure 3 IMT measurement in acase of thickened IMT.

Doppler effect ;

The sound of the siren of the ambulance or the patrol car are heard low when
going away, and it are heard high when approaching.
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%
f. The frequency of siren (ex. 1,000Hz)
c: The velocity of sound (ex. 344m/s)

v: The running speed of the car (ex. 72km/h = 20m/s)

When approaching, observed frequency (f') is,
£'=P*(c/(c-v))=1,000%(344/(344-20))=1,062 Hz

When going away, observed frequency (f") is,

7=P*(c/(c+v))=1,000%(344/(344+20))=945 Hz

Figure 4 The principle of Doppler.
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Figure5 Doppler measurement.

Elastic Properties of Breast Tissue

(T.A.Krouskop et al, Ultrasonic Imaging, 1938)
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Figure 7 Stiffness of breast tissue.
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Figure 8 The principle of elastography.
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Figure 9 Invasive ductul carcinoma.
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Figure 10 Deep venous thrombus.
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The digital ultrasound diagnostic scanners that emerged in the latter half of the 1980's showed rapid progress dur-
ing the mid-1990's. This progress created marked improvement in the image quality of ultrasound images, and, therefore,
the ultrasound scanner now can provide more information to routine clinical diagnosis. In the latter half of the 1990's, the
technologies of digital ultrasound, which had been used only for the top-end scanner, also were made available to mid and
low-end scanners, and, at the same time, with the increase in performance, particularly in the improvement of spatial reso-
|ution, the application range of ultrasound scanners has been largely extended to vascular, musculo-skeletal, and other ap-
plications. These digital technologies are progressing rapidly, and studies aimed at obtaining better performance and higher
functions are being carried out constantly. The present report mainly describes their application in the vascular region, and
our one of latest endeavors, namely, tissue elasticity imaging. (JJpn Call Angial, 2009, 49: 315-321)
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