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MANUAL CONSTITUTION

This operation manual is‘divided into. twe velumes.

Volume I is "System Desc"rip-tion :anti:.-.l__[péging".
Volume II is "Measurement and A'.r_la{iy@s\‘;s_'.".'
First, read Volume I#hd ,aciqun-e kndwledge of ‘the equlpmen’c

Volume 1 describes the- functions’ 8f. ‘the ‘sWﬁchés ‘and controls,
imaging procedures and. ca?utmns , e :

Volume II describes: progedurss- Bori _'g;&végg;énié;ifa‘nd calculating
funetions. ‘ R E e N A DT

Keep manual at hand with the equipmerit.

This operation manual desecribes only the. mam umt. ‘

For detailed operatlon ‘of -optional umts, read the manuals attached
to them, . .

MODEL SSD-650







Volume I System Description and Imaging
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1.

GENERAL=v
IRl

GENERAL

This equipment is & multi-purpose ultrasomc_gha_gnostlc eqmpme‘n 'equipped not
only with the linear scan and convex sector .scan capabilities forcabdominal and
obstetric diagnoses, but also with the mechanical sector- scan",inechamsm‘ {option)
that provides broad diagnostic fields of view through a- NAFTQ _ec:ho wrnddw 'such as

an intercostal space for the dlagn051s of cwculatory organs ,_:

[
-
:'”/,

It permits multiple types of probes to be connected ie, suﬂ: theﬁ_‘

or ares, and enables a broad range of examinations under optlmxzeﬁ »f,:OI!dl'GlOﬂS.
....... P S h <‘°'-s"1“ Sy ﬁ

reliable diagnostie achievements-in Dopplerianaly&é L,

{oza35T 2w ICC - . . .
Before operatmg thls eqmpment, read thxsi operatmn ma;nual mreiuil;y \'fOI‘ the

e MEMeSTT Ao*“ :
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2.CAUTIONS

CAUTIONS

This section deseribes safety precautions.

0

(2

(3}

€Y

The 8§3D-650 is ultrasonic diagnostic equipment. Do not use it for

other purposes than specified.

The SSD-650 is medieal equipment which is to be operated only by

qualified medical personnel. Operate the equipment only a_f_tér

becoming sufficiently familiar with its handling and operation.

Use of minimum practical acoustic exposure is prudent.

KEEP THE EQUIPMENT AWAY FROM:

F@ote P ogop

Water splashing

High humidity

Bad ventilation -

Direct sunlight

Dust

Salty or sulphurous air
Chemical drugs or gases

Strong vibration or shock

BEFORE USE, CHECK THAT:

Also,

The capacity and voltage of the power source are suited to the
equipment. ' -
The voltage does not fluctuate abruptly.

The equipment is normal and operates safely.

The ecjuipment is connected to a Hospital Grade powexj

receptacle.

note that:

Noise may occur on the image if the equipment is operated near
a power generator, X-ray equipment, broadecasting stations or
underneath power transmission lines becaus_e of radio
interference. |

Using other ultresound equipment near this equipment inay

cause an abnormal image.

2-1




CAUTIONS

(5) OPERATING THE EQUIPMENT

a. Reag:l__ this manual and completely understand the operations and
Nc;:\: ‘fﬁljﬁnéjc;ons of the equ1pment.
b. Do not turn the power on and off repeatedly in a short time period.
Wait. 5 ;seconds or more to turn the power on again.

'. Turn the power off pnor to any cable and probe connection or

ot
dlsconnect:on.
c} In case of improper conditions or equipment malfunctions, turn the
mignls =
ta +System. power off 1mmedlate1y and disconnect the power cord.
Put an adequate indication on the equipment, such as "Under repair.
saotty srDo.not use. ; Contact Corometries Service for repair.
ottt f, P Do LT el 5
rig Vi bt
(6) OTHERS
Te o eTA N YO '1q:=';r-'- "If"tﬁ
FISEVIE-¥- DUk RS I T T :
a. Some pomts w1thm the system could pose an electrical shock hazard.

Do not open doors or remove secured covers and panels.
' HI?. gaiggﬂver} careful of the probes while the equipment is being moved.
?'htf,)qugirfprm pemodlc che‘c.:ks of ‘the equipment and the probe.

d. Do not modlf},r the unit.

(1)  Battery charge

The backed-up function (hospital name and date/time display) is
supported by a battery in the equipment.

To charge the battery, apply power to the unit for at least eight
hours a week, even when the eguipment has not been operated for a
long time. A fully charged battery is functionable for about one
month.

When the battery has run down, charge it by continuous running of

the equipment for 15 hours or so.

(8)  When the mechanical sector probe has operated continuously for 20
minutes, it will stop automatically (the FREEZE switch lights) to
prevent mechanical exhaustion.

This is not a failure. To restart examination, press the FREEZE

switch.
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CAUTIONS WHEN USING THE PROBE:

(1}

(2)
(3)

(4)

(5)

" Note 1:

Note 2:

Note.3:

R P S S S S
The probe is easily affected by shocks. In partieular, its connector
and probe patient contact area are easily damaged by bumps, so use
extreme care.

Do not immerse the whole probe in water or other liquids.'i»"'”

. ; -‘" i,‘
Avoid rough bendmg or pulling of the cable as this may cause it to
break.
After using the probe, wipe off the ultrasound gel. To clean the
probe, use a neutral detergent or aleohol. Use a clean probe at all
times. o

To clean the intra-operative probe, wash its- tip with water then

wipe it with a soft material such as gauze or a sponge, or wash it in
running water. Avoid using a hard brush. .
[

Avoid sterilizing or disinfecting and decompressing or

pressurizing the probe by autoclave .or bo:lmg These will
cause a failure. R R #

Do not apply medieal hquld to the connector for cleanmg and
other purposes. {The conneetor is not- waterproof ) :

For detailed ecleaning 1nstruct10ns, consult the probes
Operator's Manuval. B -
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3. SPECIFICATIONS
3.1 Technical Specifications

(1) General

Scanning Method:

Display Mode

Sensitivity Control
GAIN:
STC:

Contrast
Gray Shades:
Image Memory Capacity:

Image Processing
AGC
FTC:
Edge Enhance:
Post-Processing:

Image Direction:

Character Display:

Automatie Displays:

Other Displays:
Measuring Funetions:

Caleulating functions:

Viewing Monitor:
Power Requirement:
Dimensions

Weight

Safety Regulation:

SPECIFICATIONS

Electronic Linear Scanning
Electronic Convex Sector Scanning
Mechanical Sector Scanning

B mode (1,2,3 or 4-image display is possible)
B and M simultaneous mode (B/M mode)

M mode

Doppler mode (option)

Maximum 90 dB, continuously variable
11-point sliding controls
7 steps switchable, independent for B and M modes
64
512 x 512 x 6 bits

B and M modes, continuously variable
ON/OFF for M mode

'3~-step switchable

5 kinds of curves selectable

Possible to ehange laterally and longitudinally (B-
mode only)

With full alphanumerie keyboard

Date and Time, Probe data (Main Freguency), Gain
setting, Display range, Focal areas, Measurement and
calculation data, ete. Gray scale bar, Scale marks,
Acoustic power

Body mark (20 patterns), Puncture guideline, M-mode
cursor

Distance, Area, Circumference, Volume, Veloceity,
Time interval, Dimension

Left-ventricle Function Analysis, Obstetrical
Calculations (Gestational Age, Fetal Weight
Estimation), Doppler Analysis (option), Ratio, Percent
Stenosis, Histogram

9-inch diagonal

115/120/220/240 V £ 10 %, 50/60 Hz, 390W
Approx. 21,3 (W) x 33,5 (D) x 52,8(H) inch
Approx. 397 bl

Complies with IEC 601-1, Class I, Type B

31




(2

(3.

(4)

(5)

Linear Scanning

Seanning Method:
Frame Rate:
Magnification :
Focusing Method:

Convex Sector Scanning

_Scanning Method:

Frame Rate:
Magnification :
Foeusing Method:

SPECIFICATIONS

Eleetronic linear scanning

Max. 30 frames/sec

x 0.7, x 1, x 1.5 and x 2, four-step selectable

4-point dynamic focusing with acoustic lens in
transmission

Full Range real-time dynamie focusing with acoustie
lens in reception

Electronic convex sector seanning

Max. 30 frames/sec

x 0.7, x 1, x 1.5 and x 2, four-step selectable

4-point dynamic focusing with acoustie lens in
transmission

Full Range real-time dynamic focusing with acoustic
lens in reception

Mechanical Sector Scanning (optional)

Main Frequency:
Seanning Angle:
Display Range:

Frame Rate:
Environmental conditions

In operation
Temperature:
Relative humidity:
Atmospheric pressure:

In storage
Temperature:
Relative humidity:
Atmospherie pressure:

2 to 7.5 MHz (depends on probe)

Max. 80 degrees

4, 6, 9, 12, 15, 18, 21, and 24, eight-step selectable
(except W type probes)

Max. 30 frames/sec

+30 F~+104 F
30 ~ 85 % (noncondensing)
700 ~ 1060 mb

+14 F ~ +140 F
30 ~ 92 % (noncondensing)
700 ~ 1060 mb

_ * The specifications may be subject to change without notice for improvement.




3.2

SPECIFICATIONS

Standard Components

Quantity
1

1
1
1

2 copies

1 copy

Model
Imaging Console (Main Unit) USI-106

Viewing Monitor IP-0920B-TH

Grounding Wire NCC-0850

Cable Hanger

Operation Manual

Installation Instruction Sheet

* The specifications may be subject to change without notice,







INSTALLATION

‘ 4. INSTALLATION

This section provides information on installation for trouble-free operation.
An installation instruction sheet is attached separately. Read the instructions for
assembling the unit. It is recommended that installation be performed by a gualified
service representative.
4.1 Equipment Setting
(1) Site Requirements
a. Environmental Condition
The system should be operated in an ambient environment with
temperatures between 50 F and 104 F, and relative humidity between 30%
and 85% (nonecondensing).
Avoid operation near flammable agents.

b. Power Requirements

Voltage: 115/120/220/240 V +10%
Wattage: Approx. 390 W (with standard eomponents)

WARNING

If the voltage fluetuations are more than the above values, use an
auto voltage regulator having a capacity of 1 kW or more.

c. Space Requirements

The size of main console is approx. 21.3 (W) x 33.5 (D) x 52.8 (H) inch.

{(2) Equipment Transfer

The equipment can be moved to suit the operating
location.

Before moving the eguipment, unlock the caster
lock. Be careful not to bump the equipment against
anything or subject it to shock during the moving.

After moving the equipment, be sure to lock the
caster lock. (See Fig. 4-1.)




INSTALLATION

4.2 Probe Conneections

(1

(2)

Probe connector sockets are provided on the equipment’s right side panel, to .
accommeodate two linear (or convex), two mechanical sector and one

Independent probes. The connector sockets individually correspond to the

PROBE switches on the operation panel. Conneect probes as illustrated in Fig.

4-2 and 4-3.

Linear/convex Probe

Turn off the power whenever a probe is to be connected or disconnected.

a. Turn the loek lever of the probe
connector fully counterelockwise. @

LOCK LEVER

PROEGE
" CONRECTOR

@
h. Plug the connector into the receptacle
completely. @

; W ~ RECEPTACLE

@
e. Turn the lock lever clockwise by hand
as far as it will go. @
S
Fig. 4-2

d. Confirm that probe connector does not
come off.

To disconnect the probe, turn the loek lever eounter-clockwise.

Sector Probe

a. Plug in the multi-pin connector into
the receptacle ... ®

b. Turn the fixing ring clockwise as far @ Multi-pip
as it will go ... @

c. Plug in the BNC connector into the
receptacie .... &

d. Turn the head of the eonnector
clockwise ... ®
Fig. 4-3




5.1

Subcontrol

Panel (5.8) | 1 .- Speaker for
(Open the lid)\ CRRRE Ty / Doppler audio

DESCRIPTION OF SWITCHES AND CONTROLS

DESCRIPTION OF SWITCHES AND CONTROLS
External View
The number shows the subsection containing each deseription.

/ Cable Hanger

Viewing
Monitor (5.8)

Main Control
Panel (5.2)

Power switch

Photograpy
Unit (option) :
(5.5) Right Side
, Panel (5.4)
Rear Panel—
(5.7)

Front
Panel

Fig. 5-1

5—1



5.2

DESCRIPTION OF SWITCHES AND CONTROLS

Main Control Panel

See page 5-11 for the figure of the panel.

(1)

POWER lamp

Indicates that the POWER switch (33) on the left side panel is on. When
the power is turned on, this lamp lights green. In about 10 seconds, an
image will be displayed on the viewing monitor screen.

NOTE: If power cannot be applied by turning on the switch, check to see if

(2)

(3)

the power cord is plugged into a power outlet.

PROBE switch

To select a probe for examination.

Any of the probes (including optional probes) connected may be selected
with one of these switches, as required. (See page 5-15 for the figure of
the connectors.)

D/ : Displays the image acquired by a probe connected to electronic

D scan probe socket (29). Also, pressing this switch alternates the

probe for imaging between connectors and @ ( is selected

first.)

O : Displays the image acquired by a mechanical sector probe (option)
connected to mechanical sector probe socket (30). Also, pressing

this switeh alternates the probe for imaging between connectors

SINGLE and DUAL. (SINGLE is selected first.}

Enables the display acquired by the Independent Probe (option)
whieh is for exclusive use in Doppler (CW mode).

IND

MODE switch
To select 2 display mode.

B: Displays B-mode image.

M: Displays M-mode image.

B/M: Displays B-mode and M-mode images.

M/PW: Displays M-mode image and PW Doppler pattern.

B/M.PW: Displays B-mode and M-mode image and PW Doppler pattern.
PW: Displays PW Doppler pattern.

B/PW: Displays B-mode image and PW Doppler pattern

Cw: Displays CW Doppler pattern.

B/CW: Displays B-mode image and CW Doppler pattern.

* After the image is frozen, MODE switeh eannot be switched.

NOTE: Doppler function (PW and CW modes} are operable when optional

Doppler Module is installed.

5—2




DESCRIPTION OF SWITCHES AND CONTROLS

(4) POSITION switeh

When an image via an electronic scanning probe {linear or convex sector)
is displayed, this switch shifts the image display range. In a multi-image
display mode, it shifts only the one being observed in real time (indicated
by the active mark " ¥ ").

For example:

Fig. 5-2 Fig. 5-3 Fig. 5-4

The shift (positional) distance is numerically displayed in the upper
right corner of the image display area.

When the arrow key "@7" under the POSITION key is pressed, the
image is scrolled up.

When the " Q> " key is pressed again, the range can be shifted, as
shown in Fig. 5-4. Conversely, by pressing the " <l> " key , the
image is scrolled down.

NOTE: Positional shifting is impossible under the following
conditions:

~ While the image is frozen :
- The image is aequired by mechanical sector probe
- The image is magnified by the ZOOM function.

* In the Doppler mode, the POSITION switeh works for shifting
the base line.

* Position shifting range is probe dependent.

5—3
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DESCRIPTION OF SWITCHES AND CONTROLS

MULTI IMAGE switch

Selects one of two-, three- and four-image displays. Operable in B-mode.
Each time this switch is pressed, the display rotates in sequence between
two- image, three-image, four-image, then returns to two-image display.
To return to one-image display, press the B of the MODE switch.

The image observed in real-time is switched by the arrow switches., The
image indicated by the active mark " ¥ " can be observed in real-time.

(Two-image display)

Fig. 5-5
(Three-image display)

(Four-image display)

g Crewen T 141




DESCRIPTION OF SWITCHES AND CONTROLS

{6) MAGNIFICATION switch

‘1 Changes the display magnification factor of the electronically scanned
. image (either linear or convex), and also the display distance (the depth
range) of the mechanically scanned sector image.

NOTE; After an image is frozen, its magnification eannot be changed.

In the case of an electronically scanned image (linear or convex);
The display magnification is switched in four steps.

-

Fig. 5-14 x0.7 Fig. 5-15 x1 Fig. 5-16 xL.5 Fig. 5-17 x2

In the case of mechanically scanned sector image;
The display distance {the depth range) is switched in eight steps.

i, fanc Sl LAy e
Fig. 5-18 Fig. 5-19
12 em range 18 em range

* In Doppler mode, the MAGNIFICATION changes the Doppler veloeity
range.

{(7) IMAGE DIRECTION switch
To change the direction {right/left) of a B-mode image.

X :Inverts up-down direction of B-mode image.

Fig. 5-20 Fig. 5-21

:Inverts left-right direction of B-mode image.

Fig. 5-22 Fig. 5-23
NOTE: After an image is frozen, the image direction can not be changed.

5—5



(8)

(%)

(10)

DESCRIPTION OF SWITCHES AND CONTROLS

B GAIN control
Adjusts the sensitivity (brightness) of the B-mode image.

Turning this control clockwise increases the brightness of the B-mode
image. Turning this control counterclockwise decreases the brightness.

Fig. 5-24 Too low Fig. 5-25 Good Fig. 5-26 Too high
M GAIN control

Adjusts the sensitivity (brightness) of the M-mode image.

Turning this control clockwise increases the brightness of the M-mode
image. Turning this control counterclockwise decreases the brightness.

Fig. 5-27 Too low
D GAIN control

Fig. 5-28 Good

Adjusts the sensitivity (brightness) of the
Doppler pattern. Signals higher than a certain 4
level do not change with this control. (See
the figure to the right.)

This control works when optional Doppler H
Module is installed. L
NOTE: This control does not change overall
(11) FREEZE switch Fig. 5-30
To obtain a still ultrasound image. Pressing the switeh freezes the image.
B: Freezes B-mode image.
M/D: Freezes M-mode image and/or Doppler pattern.
The B and M/D freeze switches operated independently.
NOTE: While the image is frozen, the MODE, MAGNIFICATION, and

PROBE switches are inoperable. Before operating these switches,
release freezing.

5—6
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DESCRIPTION OF SWITCHES AND CONTROLS

(12) STC (Sensitivity Time Compensation) knobs
The STC control consists of 11 sliding knobs.

The sensitivity for an ultrasound echo at a specified depth can be adjusted
independently with each knob.

As eaeh knob is moved to the right, the echo display becomes brighter. As
the knob is moved to the left, the echo display becomes darker.

Generally, near field echos being more intense appear brighter and far
field echos being more faint appear darker.

With the knob positioned nearly in the center, a good image is obtained.
However, if the image is too bright or very noisy, move the STC knob
eorresponding to the depth to the left. If the image is too dark, move the
STC knob to the right.
NOTE: When the image is too bright or too dark as a whole, correct it
using the GAIN control.
(13) TRACEBALL FUNCTION group

Selects the function to be controlied by the TRACKBALL.

>00om | Displays a box cursor to indicate the area where the image is to be
enlarged. (Zoom function)

To move the box cursor, use the TRACKBALL.

AMGLE Displays angle compensation mark for correction of Doppler
frequency depending on incident angle. By pressing the MARK REF
switeh, the mark rotates counterclockwise. This works when
optional Doppler module is installed.

Displays a cursor mark on the B-mode image to show M-mode
CURS0R . Ces . .

sampling position. {When Doppler mode 1s on, sampling eursor for
Doppler is displayed.) The cursor position may be shifted by rolling
the TRACKBALL. (See Fig 5-31.) The cursor mark shifting
direction will directly correlate with the TRACKBALL rolling
direction, even when the vertical or horizontal reversal of a B-mode
image is made with IMAGE DIRECTION switch.




DESCRIPTION OF SWITCHES AND CONTROLS

+ X,

I/"\{ Displays a body mark on the screen. The probe mark is to indicate .
Y the probe location. It may be shifted by rolling the TRACKBALL.

Relative to the body mark display, refer to Section 7.1 BODY MARK

DISPLAY on pages 7-1 onward for further instructions.
== and 1z

Caliper switches:  Displays each caliper mark for measurement. With this

switch pressed, you ecan start a B-mode distance
measurement or M-mode velocity measurement. Up to four
of the same kind of measurements are posssible at the same
time.

H Press this switch to use the + ecaliper mark.

: - Press this switeh to use the :: caliper mark.

E: Press this switeh to use the x caliper mark.

: Press this switeh to use the -;- caliper mark,

For measurement procedure, see Vol. II "MEASUREMENT AND ANALYSIS".

MARK REF t Switches the functions of the TRACKBALL.

(14}

(15)

- Switching the caliper marks (large and small +, X, 2t
and -I- marks} that can be shifted by the TRACKBALL.

Rotating the probe mark on the body mark.

- Switching in ZOOM mode.

TRACEBALL

Performs functions selected by the TRACKBALL FUNCTION group such
as shifting M-mode cursor, and shifting caliper mark/probe mark.

CAMERA switeh

Shutter switch of the incorporated Polaroid camera (option),

Take a photograph after freezing the image.
The CAMERA switeh will not operate unless the image is frozen.




DESCRIPTION OF SWITCHES AND CONTROLS

(16)

FUNCTION group

Selects the menu to be displayed.

When a menu display switeh (such as MENU, MEASUREMENT, FOCUS,
PRE PROCESS, ete.) is pressed, the menu for each function is displayed in
the lower part of the screen.

The funetion can be set with the function setting numeral switches (1 to 6)
below the menu display switch.

MENTD:
Menuitem | Menu Name Contents
M-WIN M-MODE Setting M-mode image magnification within the
WINDOW diagnostic range of B-mode image
A-DSP . |A-MODE/STC | Displays A-mode image and STC curve
‘| DISPLAY (option)
PRESET PANEL PRESET |Panel preset function
LINE-D LINE DENSITY |Setting mechanical sector probe scanning line
density
D-SELEC DOPPLER
TRANSDUCER
PUNC PUNCTURE Setting puncture guideline display.
GUIDE LINE
D-TRAC DOPPLER Setting Doppler trace display
TRACE
D-DSP DOPPLER Setting Doppler pattern display
DISPLAY
M-SELEC | M-MODE Setting main frequency of independent
TRANSDUCER |M-mode probe ‘
CH-DSP CHARACTER Setting image information display
DISPLAY
DATE DATE TIME Setting calendar/timer
HOSPIT HOSPITAL Setting backup comment area message
NAME
CALIP CALIPER SIZE |Setting measurement caliper mark size
GAMMA GAMMA Gamma curve setting for photograpy monitor
VTR-MEM |VTR-MEMORY |Setting storage method for VIR playback

5—9
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MEASUREMENT: Displays measurement menu. For detailed
instructions, see Volume II, "Measurement and
Analysis",

FOCUS: Setting transmit focal areza

PRE PROCESS: Setting the degree of image contour enhancement

POST PROCESS: Setting the display brightness eharacteristie of an
ultrasound image on the monitor

DOP PRE COMP: To change precompression curve.

DOP REJECT: To eliminate weak Doppler echoes.

DOP FILTER: To set wall filter

SAMPLE VOLUME: To select sample volume size for obtaining PW

Doppler information.

BODY MARK: Settihg the body mark group to be displayed by
the body mark switech * " -

@ Press one of these switehes to select a function listed in the
above menus. Enables an ECG-synchronized B-mode image.

(17) R DELAY switches

This switch can operate only when the ECG switch in the physiological
signal unit (option) is on.

ECG SYNC : Freezes the B-mode image of the cardiac time phase set
by the "<" and "—" switches and it is kept displayed
until the B-mode image of the next cardiac time phase

appears.
ety Decreases the delay time.
H—n, Increases the delay time.

Delay time

R

5--10
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(18) Alphanumeric keyboard

16. FUNCTION gro ;
To move the character cursor ( _ ) to an arbitrary position on the sereen 1o e 3. MODE switch

and write characters at that position. 18 Alphanumeric keybpard

12. STC knobs
19. Probe holder

When the LOCK KEY has been pressed and its red lamp lit, the keyboard
will not operate.

Before operating the keyboard, be sure to release the LOCK key.
For detailed instructions, see "CHARACTER DISPLAY" on P. 8-1 through
P. 8-0.

(19) Probe holder

A case for holding unused probes and the gel bottle.

17. RDELAY

switch 2. PROBE switch

5. MULTI IMAGE switch

15. CAMERA switch

13. TRACKBALL | 11, FREEZE switch
7. IMAGE DIRECTION switch I 4. POSITION switch
14. TRACKBALL | 10. D GAIN control
6. MAGNIFICATION switch 8. B GAIN control
9. MGAIN control|

Fig. 5-33 M_ain Control Panel

NOTE: The switches related Wit]il Doppler are operable only when the
optional Doppler module %is installed.
1




.‘gF

DESCRIPTION OF SWITCHES AND CONTROLS

5.3 Subcontrol Panel
@ ACOUSTIC POWER control
@ VOLUME control
@ ECHO ERASE control
| @) FTC switch
@ SWEEP SPEED control
@ CONTRAST control
@ AGC control
@) IMAGE switch

\ PHONE

(O POWER

Fig. 5-34

(20) IMAGE switch

POSI/NEGA : To.change whité and black of the whole image on the
screen.
POEI : White-on-black image is displayed. (See Fig. 5-32)

NEGA : Black-on-white image is displayed. (See Fig. 5-33)

Fig. 5-35 POSI Fig. 5-36 NEGA

INT/EXT : To change video signal source to be displayed on the
monitor sereen. Set the switeh to INT for normal usage.

INT : Displays internal signals (from imaging console).
Image scanned by the unit is displayed.

EXT: : Used to display external video signals from video tape
recorder. Set the switeh to EXT for observing a played
back image.
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(21) AGC control

To separate the adjacent strong echoes by giving gradation to them before .
displaying them. As the control number inecreases, the degree of strong
echo separation becomes higher.

B mode

L

Fig. 5-41 AGC: 0 Fig. 5-42 AGC: 2 Fig. 5-43 AGC:55 Fig. 5-44 AGC: 8

AGC can be used in combination with PRE PROCESS.

(22) CONTRAST control

Adjusts the contrast of an ultrasound image. As the control number
inereases, the contrast increases.

B mode

Fig. 5-45 Fig. 5-46 Fig. 5-47 Fig. 5-48
CONTRAST: 1 CONTRAST: 3~ CONTRAST:5  CONTRAST: 7

Fig. 5-49 Fig. 5-51 Fig. 5-52 '
CONTRAST: 1 CONTRAST: 3 CONTRAST: 5 CONTRAST: 7




(23)

(24)

(25}

(26)

(27)

Note:

(28)

DESCRIPTION OF SWITCHES AND CONTROLS

SWEEP SPEED control
Switches the speed of the M-mode image in four steps.

1... It takes about 16 seconds for the image to move from one end of the
screen to the other.

2 ... It takes about 8 seconds for the image to move from one end of the
sereen to the other.

3 ... It takes about 4 seconds for the image to move from one end of the
screen to the other.

4 ... It takes about 2 seconds for the image to move from one end of the
screen to the other.

The time mark is displayed at 0.5-second intervals.

FTC control

Displays the M-mode image in a line drawing
display.

FTC OFF - ON
Fig. 5-53

ECHO ERASE control

Partly erases the lower area of the M-mode
image to make it easier to see a simultaneously
displayed physiolegical signal on the M-mode
image. .
If the area of the M-mode image does not nee
to be erased, set the control to 0.

VOLUME control -

Controls volume of Doppler audio.
ACOUSTIC POWER conirol

Controls the transmitted ultrasound power.

10 : Meaximum transmittig power
0 : No less than 10% amplitude.

Use of minimum practical acoustic exposure is prudent.
PHONE connector

Doppler audio can be heard by connecting optional headset to this
connector.

5—14
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5.4 Right Side Panel

32-1 ECGHUM FILTER switch

Qe

30. Mechanical 29. Electronic scanning probe connector

32.-4 ECG
Sector probe 31. INDEPENDENT connector
32.-3 PCG connector e L .

32.-2 PULSE

Fig. 5-55 Right Side Panel

(29) Electronic seanning probe connectors

Accepts the electronic scanning probe (either linear or convex).

Either connector will accept a linear or convex probe.

(30) Mechanical sector probe connectors
{30)-1 SINGLE connector,

Accepts single-element mechaniecal sector probe.

(30)-2 DUAL connector

Accepts dual-element mechanical sector probe.

{31} INDEPENDENT connector

Accepts Independent Doppler Probe.

(32) Physiological signal unit (option)

(32)-1 ECG HUM FILTER switch

Removes AC ripple in the power source.
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(32)-2 PULSE connector
. Connectien for the pulse wave transducer. (Option)
DCIN : Connector for preamplified physiological
signal obtained from another unit used with it
(e.g., the monitoring unit).
TRANSDUCER : Accepts the signal directly taken from the
human bedy with the pulse wave transducer
{option).
(32)-3 PCG connector

Connects the PCG microphone. {option)

(32)-4 ECG connector
Conneets the ECG signal lead cord.
DC IN : Connector for preamplified ECG signal obtained

from another unit used with it {e.g., the monitoring
unit).

human body. This connects the ECG lead cord.

(i ISOLATED: Accepts the ECG signal direetly taken from the




DESCRIPTION OF SWITCHES AND CONTROLS

5.5 Left Side Panel

* The photography unit is optional.

@3 POWER switch

@ Iris lever
@ CONTRAST controt

@ BRIGHTNESS control

Fig. 5-56 Left Side Panel

(33) POWER switch
Turns on the equipment power supply. With this switch on, the POWER
lamp (1) on the control panel lights to indicate that power is applied to the -
equipment.
(34) BRIGHTNESS control
Adjusts the screen base brightness of the photography monitor.
When this control is turned clockwise, the base becomes brighter.
{(35) CONTRAST control
Adjusts the contrast of the photography monitor.
When this control is turned elockwise, the contrast increases.
(36) Iris lever
Adjusts the exposure time. As the lever is moved upward, the iris expands

and the exposure increases. As the lever is moved downward, the iris .
contracts and the exposure is reduced.
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5.6 Front Panel

LT en o PRELEE
POBITION ¢ SEMEITIVITY S

b o 1 )
=—PULSE
control ‘
- {39 RECORDER
W connector
o Q-2
~—PCG
' control
H.)___(Sg) FOOT SW
_ 473 o connector
-+ +—ECG
K contro!l
Fig. 5-57 Front Panel (upper part) Fig. 5-58 Front Panel (lower part)

(37) Physiological signal unit {option)
(37)-1 PULSE control

Controls the physiological signal of the pulse wave displayed on
the screen.

POSITION :  Adjusts the display position of PULSE signal.

SENSITIVITY : Adjusts the sensitivity (amplitude} of the pulse
wave signal.

PULSE switeh: Turns the PCG signal display on or off.

(37)-2 PCG control
Controls the PCG signal displayed on the monitor.
POSITION :  Adjusts the display position of the PCG signal.
SENSITIVITY : Adjusts the sensitivity (amplitude) of the DCG

signal.
PCG switeh : Turns the PCG signal display on or off.

{37)-3 ECG control

POSITION : Adjusts the display position of the ECG signal.

SENSITIVITY : Adjusts the sensitivity (amplitude} of the ECG
signal in three steps.

ECG switeh : Turns the ECG signal display on or off.




(38)

(39)

DESCRIPTION OF SWITCHES AND CONTROLS

RECORDER connector
Connects the strip chart recorder model SSZ-95 (option).

{Connection)

SSD-650 side SSZ-95 side
SIGNAL QUT —---mmmmmme SIGNAL
VIDEO OUT -—------——— TV IN

FOOT SW connector
Conneets the footswiteh model MP-2614 (option).
The use of the footswitch permits freezing the image and operating the

shutter of the photography unit. The footswitch can be used instead of the
FREEZE B switch, FREEZE M/D switch, and CAMERA switch.
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‘. 5.7 Rear Panel @@ VIDEO OUT connector
. @ VTR VIDEQ connecior
@ MULTIFORMAT CAMERA connector

3 VIR BTN e wieth ot VR wiben
AbalTIY 3Py
{lﬁ [ Pt [ : J%}r E

Ground

terminal

@& Circuit
breaker

@

Power cable

Fig. 5-59 Rear Panel

(40) VIDEO OUT connector

8 Outputs the same video signal as that displayed on the viewing monitor.
Conneet it to the VIDEO input connector of the opticnal video printer.

(41) VTR VIDEO connector

IN

(%)

Accepts the video signal output from the VTR.
OUT : Outputs the same video signal as that displayed on the viewing
monitor.
Conneect it to the VIDEO input connector of the VTR.
(42) MULTIFORMAT CAMERA connector

Connector an optional multi-format eamera.

There are two signal outputs available according to the kind of image to be
recorded (NEGA/POSI).

NEGA (white on black)
POSI (Black on white)

{Connection)
SSD-650 side Camers side
. POSE VIDEQ IN
. NEGA {(VIDED IN)

* Conneet the POSI or NEGA signal to VIDEO IN.
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(43) Power cable .

Inputs the power to this equipment. Connect it to a Hospital Grade outlet.
The equipment consumes about 390W. Check the capacity and voltage of
the outlet before making the connection.

(44) Ground terminal

Connects to the grounding conduetor.

{45) Circuit Breaker

Nermally set it to ON position.
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5.8 Viewing Monitor

QU

48 VIDEO
connector

4% POWER
connector

Ae) CONTRAST control

47 BRIGHTNESS control
Fig. 5-60 Monitor (front panel) Fig. 5-61 Monitor (rear panel)

(46) CONTRAST control

Adjusts the contrast of the image on the viewing monitor.

(47) BRIGHTNESS control

Adjusts the brightness of the screen base of the viewing monitor.

(48) VIDEOQO IN connector

Inputs the VIDEO signal output from the main unit.

{(49) POWER connector

Connects the power cable of the viewing monitor.
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6. BASIC IMAGING PROCEDURE

l' 6.1

Turning Power on and Initial Setting
Before turning on the system power, note the following points:

The unit has been installed in an appropriate environment. (See section 4 for
the information.)

. The power cable has been plugged in an appropriate wall outlet,

. Grounding is complete.

CAUTION

For the patient's and operator's safety, be sure to
ground the equipment chassis.

a. Turn on the POWER switeh (33) on the left side panel.

The green POWER lamp (1) lights. In about 10 seconds,
an image appears on the viewing monitor sereen.

The display shown in Fig. 6-1-1 appears on both
i 7 observation monitor and photography monitor (option).

Fig. 6-1-1

NOTE When no probe is connected, or the probe cable plug is not locked
correctly, or the INT/EXT selector switch (22} is set at EXT, no image is
displayed.

Brightly lit switches are now operable. Those lighting faintly are not
operating, however become active when pressed.

NOTE: When the POWER switch is turned on, all the lamps light for about 2
seconds. This has no connection with the operation of the equipment.

When the POWER switeh is turned on, the lamps shown below light to show
initial state.

(Switehes light when power is turned on)

POWER Lamp
PROBE
MODE | B

. The above mode is the standard setting with a probe connected on the
. electrenic probe connector . When the Preset Funection (See subsection

7.8.) has been employed, the equipment will start in a mode that conforms
with the presetting.
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b. Set other switches and controls as follows;

B GAIN: 6-7
M GAIN: 6-7
CONTRAST: 4-5
STC mark: The position marked " ¥ " (at the center)
c. Then, follow the procedure for each display mode described from the

next page onward.

(Image display items)

86/09/02 ... Date
16:10:40 ... Time
ID:
ABCD ... Patient number
FOCUS
1234 C eeers Focal area display

"Measurement/caleulation
result display"

F 3.5 ... Nominal frequency of the probe used to create a displayed
image (MHz).

G 80 ... Value of gain setting

c4+ ... Value of image contrast setting

PW 10 ... Value of ultrasound transmitting power (Maximum value is
10.)

= e Indicates the direction of the probe front mark.

05.9 ... Indicates the distance of image shift. Distance between the

ultrasound transmitting/receiving position (probe surface)
and the tomographic display position (top end of displayed
image). It is displayed in the upper right corner of the image
display when position of image display range is shifted.

RNG 12 ..... . Indicates the display distance (depth range) of sector image.

h Z O Indicates the real-time ultrasound image that can he
controlled from the panel.

..... Gray scale bar (echo level display) and post
process setting level marks.
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\ 6.2 B-mode Imaging
. (1) Using Electronic Probe (either linear or convex)

a. Check that the date dispiay is correct, then key
in the patient identification (ID) number

For the entry procedure, refer to section 8
"CHARACTER DISPLAY"

Fig. 6-2-1

b. Select a probe to be used for examination with the PROBE switeh (2).

c. Apply a sufficient amount of ultrasound gel to the entire scan region of the
patient and the probe.

NOTE: Insufficient ultrasound gel generates air gaps between the skin and
probe, blocking the formation of a good image. Apply additional gel
to dispel such gaps.

d. Apply the probe to the scan region of the patient's body. A tomographic
image will be displayed on the screen.

The positional relationship between the probe front mark and the B-mode
image on the sereen is shown in Fig. 6-2-2 and Fig. 6-2-3.

Direction

FRONT

Mark
Mark /

Fig. 6-2-2 Fig. 6-2-3

e. To change lateral direction (left/right) of the image, press the IMAGE
DIRECTION switch " "

Direction
FRONT Mark
Mark
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f. While observing the image on the screen, adjust the B GAIN control (8) and
STC knobs (11) so that a uniform echo brightness is observed.

In addition, make additional adjustments with the AGC, CONTRAST and
other controls to display an easy-to-diagnose image. For more detailed
instructions, see "6.4 B-mode and M-mode Images Adjustment".

. To change the image magnification, press the MAGNIFICATION switch.

.

Fig. 6-2-6 x 0.7 Fig. 6-2-7 x 1 Fig. 6-2-8 x 1.5

TR

The image display magnification ean be set in four steps.

The display range can be moved up or down by the arrow switches " <T> n
and " <J> " after turning on the POSITION switch.

h. When performing a multi-image display, turn on the MULTI IMAGE switch
(5) and select an image to be controlled by the arrow switches.

For each image, it is possible to perform operations in the same way as in
B-mode single image display.

i After obtaining an optimal image, freeze it with the FREEZE switch (10).

When freezing the image, ask the patient to hold his/her breath to obtain a
less blurred image.

je Display a body mark to indicate the scan region (tomographic image
position).

For more detailed instructions, refer to "OPERATION AIDS (Body Mark
Display)" on P. 7-1 and P. 7-4.

k. Images ecan be recorded with an optional photography unit, VTR, thermal
printer,-ete. To take a photo, press the CAMERA switch (14}.

L After the examination, wipe the ultrasound gel off the patient and probe
and put the probe back in the probe holder.

(2} Using the Mechanical Sector Probe
Steps "a." through "¢." are the same as those for the electronic probe.

d. Apply the probe to the scan region.

B-mode image appears on the monitor.

The positional relationship between the probe front mark and the B-mode
image on the monitor is shown in Fig. 6-2-9 and Fig. 6-2-10.

6—4
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The probe side with & projecting left mark
@ coincides with the direction indicated by
a direction mark {(—) on the screen.

Direction Mark (=) \

Fig. 6-2-9 Fig. 6-2-10

e. To reverse the lateral direction (left/right) of the image, press
IMAGE DIRECTION switech "==}". To invert the direction
(up/down) of the image, press IMAGE DIRECTION switch

1] @ ||.

Figure 6-5 and Fig. 6-12 show an image with a left and right
reversal.

The probe side with & projecting left mark
3 ® coincides with the direction indicated by
6 a direction mark (-»} on the screen.

Direction Mark (<)

; P o ’i\\\ _
//f \\\
’ * N
Fig. 6-2-11 Fig. 6-2-12

f. Set the MAGNIFICATION switch (6) according to the depth of the image
to be observed. :

The range of the sector image consists of eight steps from 4 to 24 em
corresponding to diagnostic distances. Each time the " " switeh is
pressed, the diagnostic range is reduced. Each time the " " switeh is
pressed, it increases.

case mLomA LHD GwREe LR ver R

PR

Fig. 6-2-13 " Fig. 6-2-15
RANGE 9 cem RANGE 15 cm RANGE 21 em

6—5
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While observing the image, adjust the GAIN, STC, and other controls in the
same way as when using the linear probe.

After obtaining an optimal image, freeze it with the FREEZE switeh (10).
After displaying a scan region with a body mark, record the image.

Operations for a multi-image display can be performed in the same way as
the linear probe.

After the examination, wipe the ultrasound gel off the patient and probe

and put the probe back in the probe holder. This completes the
examination.
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6.3 M-mode Imaging

. To obtain a8 M-mode image in an arbitrary direction on the B-mode image, perform
the following operations.

a. Press the B/M of the MODE switeh (3).

B-mode image with M-mode sample cursor and an
M-mode image are displayed on the screen.

b. Press the CURSOR switeh then shift the cursor
using the TRACKBALL to the position where an
M-mode image is to be obtained.

c. Adjust the brightness of the image using the M
GAIN control (9). Make adjustments with the M
CONTRAST (22), and other controls so that the

display is optimized.
‘ To convert the M-mode image to a line drawing,

turn on the FTC switeh. To make its contour
distinet, adjust the M AGC control (21).

To display physiclogical signals using the optional
unit, erase the lower part of the image with the
ECHO ERASE knob (25).

d. The M-mode image sweep speed can be set with the . . .
SWEEP SPEED control (23).

The M-mode time rnarl-c is always displayed at 0.5-
second intervals.

e. To display a fall screen M-mode image, set the
MODE switeh {(3) to " M ",

The image can be recorded with an opticnal

£ photography unit, VTR, thermal recorder, ete. To
. record on instant film, freeze the image using the
PREEZE switeh (11), then press CAMERA swiich

(15).
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6.4 B mode and M-mode Image Adjustments

(1) Image adjustment by GAIN and STC

I—L-I
Normally, set GAIN and STC as shown —3—
in Fig. 6-4-1 before starting an —
examination. 4
™ 0=

FY

M GAIN

O

B GAIN

Fig. 6-4-1

Adjust the gain (brightness) of the ultrasound image using the GAIN
controls and STC knobs. When the GAIN knob is turned clockwise, the
image becomes brighter. When the knob is turned counterclockwise, the
imape becomes darker.

Adjust the GAIN controls so that each STC knob may come as close to the
reference line (" ¥ " mark) as possible.

Fig. 6-4-2 Fig. 6-4-3 Fig. 6-4-4
Under Gain Adeguate Gain Cver Gain

Fig. 6-4-5 Fig. 6-4-6

STC on the" ¥ " Mark After STC Adjustment
Make the adjustments so that the region of interest may be clearly
observed.

Note that if the gain is too high, the echoes will become saturated and
anatomic detail obscured.
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(2) Image adjustment using CONTRAST controls

‘ The B-mode image and M-mode image are independently adjusted so that
the contrast levels may be optimized.

B-mode

Fig. 6-4-7 ' Fig. 6-4-8 Fig. 6-4-9 Fig. 6-4-10
CONTRAST 1 CONTRAST 3 CONTRAST 5 CONTRAST 7
M-mode

'qm“-tl_.,.._JH- W
Fig. 6-4-11 Fig. 6-4-12 Fig. 6-4-13 Fig. 6-4-14
CONTRAST 1 CONTRAST 3 CONTRAST 5 CONTRAST 7

(3) Image adjustment using AGC

The AGC is normally set to 0. If there are many weak echoes which are
hidden by strong echoes and the desired image is hard to observe, the AGC
control can enhance the contour of the image for a clearer display.
This control can be used together with the PRE PROCESS function,

B-mode

Fig. 6-4-16 Fig. 6-4-17
AGC 0 Medium AGC High AGC

Fig. 6-4-19
Medium AGC

69
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(4) Image adjustment by FOCUS

Normally, when the electronie seanning probe is used, two or three focal
distances (focal points) are set according regions of interest. Set the
FOCUS menu according to the diagnostic purpose.

When a real-time characteristic is especially required, one-point foecus is
used for the region of interest. When a high-resolution image throughout
the diagnostic distance is required, multi-point foeus is used.

Press the FOCUS of the FUNCTION switch to display FOCUS menu,

In B mode, focus setting is performed on the first page of FOCUS menu. In
B/M or M mode, it is performed on the second page of FOCUS menu.

T R

Fig. 6-4-21 One-point Focus Fig. 6-4-22 Multi-point Focus

(5) Image adjustment by PRE PROCESS

This funetion, enhances the contour of the B-mode or M-mode image for a
clearer display. It can be used together with the AGC.

o I T

Fig. 6-4-26
HIGH

Fig. 6-4-23 . Fig. 6-4-24
OFF LOwW




(6)

a. Using LOW and HIGH from the LEVEL

b. When the range is shifted downward
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Image adjustment by POST PROCESS

The display brightness characteristic for each echo intensity can be

changed by the POST PROCESS function. Press the POST PROCESS of
the FUNCTION switch to display the menu.

LINEAR

Images are normally made in this state.

All echoes are displayed with the brightness )
corresponding to their individual intensity. Brightness

This condition is created by selecting LINEAR  Bright
from POST PROCESS and expanding LOW and
HIGH from the LEVEL menu maximally. That
is, all 64 shades are used. Dark

Low High T -

Maximum

0  Echointensity 64

SLOPE 1 Fig, 6-4-27
Lower level echoes than the area where the )

brightness is to be expanded are displayed with Brightness

the minimum brightness and higher echoes are )

displayed with the maximum brightness. Bright

Dark : :
Low  High T’
Maximum
Echo intensity
Fig. 6-4-28

menu, set an echo level.

Echoes stronger than the level set are
displayed with the set high lével.
Weaker echoes are displayed with the set
low level,

.......

using SHIFT from the LEVEL menu, the
display becomes as shown in Fig. 6-4-30,

JURNE S

Fig. 6-4-30
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c. When the range is shifted upward using
SHIFT from the LEVEL menu, the
display becomes as shown in Fig. 6-4-31.

SLOPE 2

Echoes both weaker and stronger than the area
where the brightness is toc be expanded are not

displayed. Bright
Dark
Low High }
Maximum
Echo intensity
Fig. 6-4-32

a. Using LOW and HIGH from the LEVEL
menu, set an echo level.

Echoes both stronger and weaker than
the set level are not displayed.

b. When the range is shifted downward
using SHIFT from the LEVEL menu, the
display becomes as shown in Fig. 6-4-34.

c. When the range is shifted upward using
SHIFT from the LEVEL menu, the
display becomes as shown in Fig. 6-4-25.

T T B el b

Fig. 6-4-35
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SLOPE 3

'Echoes lower and higher than the area where _
the brightness is to be expanded are displayed Brightness
with the change in brightness reduced to 1/4.

Bright [oocoerervrieneanny .
Dark |...... .
Low High T
Maximum
Echo intensity
Fig. 6-4-36

Using HIGH from the LEVEL menu, set an
echo level.

Echoes both stronger and weaker than the set
level are displayed with the change in
brightness reduced to 1/4.

REJECT
Using the LEVEL menu, set an echo level.

All the echo signals lower than the set level are

cut and displayed with level 0 (zero). Bright
Dark
Low Maximum
High
Echo intensity
Fig. 6-4-38
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6.5 Doppler Pattern Display Procedure

6.5.1 Introduction

There are two ways to obtain Doppler information, one is Pulsed Wave {PW) and
the other Continuous Wave (CW).

The PW method can set a sampling volume to an arbitrary position, however
maximum detectable veloeity is lower than CW method. So the PW method is
used for localized analysis. For example, it is used for obtaining Doppler
pattern of portal vein and hepatic vessels.

On the contrary, the CW method picks up all the information on an specified
line, however, maximum detectable velocity is mueh higher than the PW
method. So it is used, for example, to deteet maximum velocity for judging
seriousness of stenosis or regurgitation at mitral valve or aortic valve.

One more method which is included in the PW method is High Pulse Repetition
Frequency (HPRF) PW method. The HPRF-PW method uses multiple sample
volumes on a line for picking up Doppler information. So information from
several points are mixed, and maximum detectable velocity is between the PW
and CW methods. The HPRF-PW method is automatically available by
inereasing the veloeity range of PW Doppler pattern.

(1) Display Format

Doppler sampling point

H@:8L. 1k
SY: B8Zma

T Toward fiow

 BASE LINE

I Away flow

Fig. 6-5-1

Information Display: -
NQ: Nyquist rate (in kHz). Half of the pulse repetition frequency.
5V: Sample volume size (in mm).

(2)  Switches that work differently in Doppler mode

MAGNIFICATION:
When Doppler power spectrum is displayed, this switeh
changes the maximum detectable velocity. PRF {Pulse

repetition frequency) changes as the maximum detectable
velocity changes.

Raises the maximum detectable velocity. The Doppler
pattern reduces.
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Lowers the maximum detectable velocity. The Doppler

' pattern expands.
. POSITION:

When Doppler power spectrum is displayed, this switeh shifts
the baseline.

Raises the base line.

Lowers the base line.
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6.5.2. PW Doppler Analysis

(1) Using a mechanical sector probe.
a. Display an real-time B-mode image to find out the area of interest.
b. Press the B/PW (or B/M, PW) switch,
B-mode image is displayed in the upper area and nothing is displayed in
the lower area.
c. Press the B of the FREEZE switch.
The B-mode image is frozen and Doppler pattern appears in the lower
area.
To obtain a clean Doppler pattern, see subsection "3 Adjustment of
Doppler Pattern."
d. Press the CURSOR switch to display the N
Doppler eursor with the sample volume.
<
Using the trackball, position the ‘)
sample volume ("I" mark) to the point 2
where Doppler information is to be
sampled.
Fig. 6-5-2
When it is necessary to change the sample volume size, press the
SAMPLE VOLUME switch to display the menu.
SAMPLE 1 2 3 4 5 6
VOLUME 2 mm 3 mm 3 mm 10 mm
Select a sample volume size with the FUNCTION numeral switeh.
e. Press the ANGLE switeh. Angie mark is N\
displayed on the sample volume.
<>
f. Press and hold the MARK REF switch. The

angle mark rotates counter- clockwise, /
When the angle mark is paraliel to the blood
fiow, let your finger go.

Fig. 6-5-3

NOTE: The angle mark rotates only counterclockwise.
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HPRF Doppler

In PW mode, pressing the [ switch raises the velocity range to observe high
veloeity blood flow. When the veloeity range is extended, additional sample
volume marks, "-" sampling mark(s) will appear. This shows the multiple
sampling points that are available. This is called HPRF (High Pulse
Repetition Frequeney) Doppler. .

Step:

a. Press the B/PW of the MODE switch. When the area of interest is
displayed, press the FREEZE B switch.

b. Pressing the EE] switch to expand the velocity range and HPRF Doppler
is automatically executed.

At this time multiple "-" sample volume marks are displayed. Al the
information at the "-" sample mark including the main sample volume
mark is displayed as Doppler information.
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6.5.3 CW Doppler Analysis

2. Display a real-time B-mode image to
find out the area of interest.

b. Press the CURSOR switeh to display
the sampling eursor,

Using the trackball, position the
sampling cursor to the point where
Doppler information is to be obtained.

c. Press the B/CW switch.
B-mode image is displayed in the

upper area. Nothing is displayed in
the lower area.

d. Press the B of FREEZE switch.

B-mode image is frozen and Doppler
pattern appears.

To obtain a clean Doppler pattern, see
subsection "3 Adjustment of Doppler
Pattern."
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6.5.4 Adjustment of Doppler Pattern

‘ (1) FUNCTION Switches

DOP PRE COMP:
(OUT) Hig

-

To change the pre-compression curve. (See the figure to
the right.) When the curve is set to HIGH, low level
signals are displayed brightly. When the curve is set to
LOW, low level signals are displayed. Low

-

0' Intensity (IN)

Fig. 6-5-4

DOPPLER 1 2 3 4 5 6
COMPRESSION LOW MID-1 MID-2 HIGH

DOP REJECT:

To change the rejection level to eliminate low level signals. It is possible to
eliminate weak Doppler signals.

6 Echo intensity 4

............................ Threshold level
-v 0 +v
Fig. 6-5-5
DOPPLER 1 2 3 4 5 6
REJECT ! LEVEL T RESET
T Raises the threshold level.
J s Lowers the threshold level,

RESET: The level returns to the lowest position.

DOP FILTER:

.
‘ To change cut-off frequency of the low-cut filter. Low freguency components
caused by wall motion can be eliminated.
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DOPPLER 1 2 3 4 5 6
FILTER 100 200 400 600 800 1000{Hz)
{2) When there is excessive background noise:

(3)

See the attached table (on next page) and understand the function of each
Doppler signal processing.

Perform the following steps in order until background noise is eliminated.
a. Using DOP PRE COMP menu, select LOW.

b. Using the DOP REJECT menu, raise the rejection level.

c. Using the D GAIN control, reduce the gain of low level signal.
NOTE: When no strong Doppler information is inputted, only week signals
are displayed brightly in whole image area. When a strong Doppler signal

is inputted, those week signals will disappear. If noise remains, perform
the above steps.

When there is excessive wall motion signal:

Using the DOP FILTER menu, raise the cut-off frequency of the wall
motion filter.
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7. OPERATION AIDS

7.1 Body Mark Display

When the TRACKBALL FUNCTION switch marked [3)
is pressed, a body mark and a probe mark are displayed
in a lower left corner of the image.

a #
X
1
' Fig. 7-1 Body Mark
(1) Body Mark Pattern Changes

20 types of body marks have been prepared that may be classified into four
groups according to clinical applieations.

Press the BODY MARK switch of the FUNCTION group. The following menu
is displayed:

BODY MARK 1 2 3 4 5 6
GROUP ABDOM OBST HEAD OTHER AL QFF

1 ABDOM : Body marks which suit abdominal imaging are displayed.
2 OBST

.

Body marks which suit obstetrical imaging are displayed.
3 HEAD Body marks which suit neck and head imaging are displayed.

4 OTHER

Body marks which suit ophthalmological and cardiac imaging
are displayed.

5 AL OFF : . Erases all the body marks displayed.

The body marks belonging to a group selected from the BDY-MK menu may be
changed cyclically by pressing the ’;;\{ switch, as follows:

(ABDOM)

Fig. 7-2 Fig. 7-3 Fig. 7-4
Supine Left lateral Right lateral

NO DISPLAY
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(OBST)

Fig. 7-7 Fig. 7-8 Fig. 7-9 Fig. 7-10
Supine Left lateral Right lateral Fetus 1

NO DISPLAY Fig. 7-11

(HEAD)

Fig. 7-14
Right Side Head Left Side Head

NO DISPLAY

(OTHER)

—> —

Fig. 7-17
Left eye Right eye

L

NO DISPLAY
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Probe Mark Shifts

After defining a body mark pattern, the TRACKBALL and MARK REF switehs
may be operated to positionally shift a probe mark on the body mark, to
display probe position.

a. By operating the TRACKBALL, shift the probe mark to a position that
corresponds to the actual probe loecation.

b. Press the MARK-REF switeh. By rolling the TRACKBALL to the right
or left, rotate the probe mark.
A rightward rolling of the TRACKBALL rotates the probe mark
clockwise, and a leftward rolling rotates it counterclockwise.

c. Operate the TRACKBALL and MARK REF switehs to have the probe
mark closely approximate the actually applied location.
Each time the MARK REF switeh is pressed, the TRACKBALL will
alternately set either shifting or rotation of the probe mark.

Body Mark in Multi-Image Display Mode

In a (two, three or four) multi~image display mode , the body mark may be
displayed individually for each of the images.
By operating the arrow switches, select the image in which to have a body
mark displayed, and manipulate the body mark and a probe mark there in the
same manner as in the case of a single image.

It is In an image marked with ¥ at the top that the body mark may be
changed.
Body marks may be displayed with or without the freeze enabled.
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ZOOM Funetion

This funetion enlarges the part specified by box cursor (“I:]") to the next larger
magnification.

Images scanned by linear and convex probes can be enlarged. The zoom funetion
is not operable with mechanical sector probes.

a. Display a real-time B-mode image.

b. Press the ZOOM switeh. A box cursor is
displayed on the screen.

c. Shift the box cursor to the part to be enlarged
on the ultrascund image with the
TRACEKBALL.

The size of the box ecursor can be changed by
pressing the MAGNIFICATION switch.

d. Press the MARK REF switch. The area
specified by the box cursor is enlarged.

€. To change the position of the part to be
enlarged, press the MARE REF switeh again.

The imapge reduces and the box cursor is
displayed again.

Perform the same operations as c. to d..

f. To terminate the ZOOM funection, press the
Z00M switeh.

NOTE: .
It is impossible to perform zooming during a multi-image display and .
at maximum magnifieation.

‘Also zooming is impossible when the image is frozen.

7—4 .
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M-WINDOW Function "MENU" function.(Pg.1, #1)
For a B/M-mode or M-mode display, this funetion enlarges only the window area
of the M-mode image without changing the B-mode image.

NOTE: When the B-mode image is displayed in the maximum magnification, the
M- WINDOW function cannot be performed.

Press the MENU Switch to display the menu. Then select "M-WIN" in the menu.
The menu changes as follows;

M-MODE 1 2 3 4 3 6
WINDOW EXIT NARROW WIDE | POSITION 1 RESET

Fig. 7-30

[\

M-window

hhhh ==
Jm

Fig. 7-31

1 EXIT: Returns to the previous menu,

2 NARROW: M-window cursor is displayed and magnified M-mode image is
displayed. Each time the 2 switeh is pressed, the M-Window
becomes narrower.

3 WIDE: Each time the 3 switeh is pressed, the M-Window becomes
wide and M-mode image is reduced.

4 |: Moves the M-window down.

5 1: Moves the M-window up.

6 RESET - Returns to the initial state.
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LINE DENSITY Function {LIN-D) "MENU" funetion. {Pg.1, #4)

When the mechanical sector probe is used, this function changes the scanning
line density of the B-mode image.

LINE 1 2 3 4 5 6
DENSITY EXIT LOW-1 HIGH-1 LOW-2 HIGH-2 RESET

LOW : Line density of the ultrasound image is low, however, frame rate is
high. This position is used to observe fast moving organs (such as the
heart).

HIGH : Line density of the ultrasound image is high, however, frame rate is
low. This position is used to observe slowly moving organs (such as
abdominal organs).

NOTE:

LOW-1, HIGH-2..... Switches the line density of the probe connected to the
o SINGLE connector.

LOW-2, HIGH-2..... Switches the line density of the probe connected to the

DUAL connector.

After setting, select "1 EXIT" to return to the previous menu.

CALIPER SIZE Function (CALIP) "MENU" function. (Pg 2, #3)

This function sets the size of the measurement caliper marks.

CALIPER 1 2 3 4 5 6
S1ZE EXIT NORMAL SMALL

2 NORMAL: Large and small marks (moving mark is large, fixed mark js small)
3 SMALL: Both moving mark and fixed mark are small.

After setting, selecting "1 EXIT" returns to the previous menu.

CHARACTER DISPLAY Function( CH-DSP) "MENU" funetion. (Pg.2, #5)

This funetion turns the automatic information displays {frequency, gain,
ultrasound transmitting power, range, ete.) on and off.

CHARACTER 1 2 3 4 5 6
DISPLAY EXIT OFF ON

2 OFF: The automatie displays are erased.
3JON: The automatic displays are displayed.

After setting, selecting "1 EXIT" returns to the previous menu.
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PRESET Function

By presetting the panel condition, the unit powers up in the preset condition.
Also during operation, it is possible to reset the panel conditions by selecting
the number in the PANEL PRESET menu.

This function ean store 4 different pre-set programs.

PANEL 1 2 3 4 3 6
PRESET EXIT —————m ——— e ———— SET UP
2~5~~— 3 Title of the preset panel condition is displayed. (The

title is displayed as "-——" when a built-in condition has
been preset.) When one of these items is selected, panel
conditions change as programmed.

& SET UP : To program preset conditions by the user.
Procedure for setting panel switch eonditions:
There are two ways to preset the switch eondition.
INITIALIZE: Built-in condition already stored in the system is set for

initial condition.
PROGRAM: User can program a new condition.

(1) To preset the built-in conditions:

8. Select "6 SET UP" in the above menu. The menu changes as follows.

PANEL 1 2 3 4 5 6
SET UP EXIT t 1 PREV[ 1 NEXT[ ] SET
1 EXIT: Returns to the previous menu.
2 1: The highlighted part returns to the previous item.
3 }: The highlighted part proceeds to the next item.

4 PREV] }: The previous item of the sequence is indicated in parentheses.

5§ NEXT[ ): The next item of the sequence is indicated in parentheses.

6 SET: To store individual condition of the item. The highlighted
part proceeds to the next item.

NOTE: "2 1Y and "3 1" just shifts the highlighted item, and does not
store the revised condition. After revising the condition of an
item, be sure to select "5 SET" to store the condition, or the
original condition remains unchanged.

At the same time, a list of the preset conditions is displayed on the
sereen.

b. Assign a nup‘:ber to the presetting you PANEL PRESET NO. =
undertake. This number may be selected among TITLE [-—--] ‘
2, 3, 4 and 5. To change the number, select "5

INITIALIZE]

NEXT( )" to increase its numeric value or "4
PREV( )" to decrease its numerie value.

77
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Seleect "8 SET", and the highlighted part

proceeds to "INITIALIZE" item. Select "6 set". PANEL PRESETNO. = 3|

TITLE [~}

The highlighted part proceeds to "PANEL SET UP" (at the last item).
By selecting "3 | " or "6 SET", the panel switch presetting is completed.

For the user to program initial conditions:

Follow the same procedure as in step "a." of "(1) To preset the built-in
conditions.

Assign a number to the preseting you undertake.

The highlighted part proceeds to the INITIALIZE item. Select "5
NEXT[ ]". The item changes to "PROGRAM". Then select "6 SET" to set
it. The highlighted part proceeds to the next item, which is "TITLE".

Enter the program name into the "TITLE" item by using the keyboard. A
maximum of 6 characters can be entered. Then, select "6 SET " to set it.
The contents to be programmed will be described individually in the text
below. Use the "PANEL SETUP" menu to proceed to each operation.

PROBE ... Selection of probe selector switeh.
Seleet from 3 possible choices: [LINEAR & CONVEX] [SECTOR] [IND]

MODE ... Selection of display mode and number of multi-display.

Select from 12 choices: [B] [M] [B/M] [PW] [M.PW] [B/M.PW] [CW]

[B/CW] [MULTI-2] [MULTI-3] [MULTI-4]

Note: The Doppler (PW or CW).is selectable when optional Doppler
module is installed.

IMAGE DIRECTION... Selection of image display
direection.
LINEAR/CONVEX [ —
SECTOR RANGE [ —
Seleet from 2 choices: [ —
Select from 2 choices: |

MAGNIFICATION ... Selection of magnification or display range
LINEAR & CONVEX [x0.7] [x1] [x1.5] [x2]
SECTOR [12] [4] [6] [9] [12] [15] [18] [21] [24])

FOCUS F1 F2 F3 F4 ... Selection of focal point and number of steps
B-MODE [ON] [ON] [ON] [--]

B/My M [ON - '"']

Select from 2 choices: [ON] [--]

PRE PROCESS ... Selection of preprocess on/off.
Seleet from 2 choices: [ON] [OFF]

POST PROCESS ... Selection of POST PROCESS

LEVEL DATA SET [--] [two choices: [ON] [--]]

Seleetion from 4 choices: [SLOPE 1] [SLOPE 2] [SLOPE 3] [REJECT]
SLOPE 1 [0,83]

SLOPE 2 [0,63]

SLOPE 3 [0,53]
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REJECT [0]

The POST PROCESS value that was previously set is automatieally used
again.

To change the value, reset the image to POST PROCESS. Then, preset it
again [after adjustment].

GAMMA ... Selection of gamma for photographing
Select from 3 choices: [A} [B]] [C ]

ECG [OFF] PCG [OFF] PULSE [OFF] ... Selection of physiological signal
display
Select from 2 choices: [ON] [OFF]

ECG SYNC ... Selection of ECG sync display

Select from 2 choiees: [ON] [OFF] [This item cannot be set when ECG is
OF¥F.]

R-DELAY ... Setting of ECG syne delay time

Changeable [0.00] - [2.55] sec

DOP RANGE ... Selection of velocity range of Doppler pattern
Select from 6 choices: [1] - [6]

DOP RANGE PRE COMP ... Selection of Doppler Precompression Curve
Select from 4 choices: [LOW] [MID1] [MID2] [HIGH]

DOP FILTER ... Selection of Doppler filter
Select from 6 choices: {100] [200] [400] [600] [800] [1300]

DOP REJECT ... Selection of threshold level eliminating weak echoes
Select from 11 choices: [00] - [11]

DOP TRACE ... Selection of Doppler trace
Seleet from 8 choices: [OFF] [MAX] [MIN] [MEAN]
[fMAX] [FMIN] [[MEAN] [AMP]

DOP TRANSDUCER ... Not available at present.

SAMPLE VOLUME SIZE mm ... Selection of Doppler sample size
Select from 5 choices: [1] [2] [3] [5] [10]

CALIPER SIZE ... Selection of caliper mark size
Seleet from 2 choices: [LARGE-SMALL]} [SMALL-SMALL]

PUNCTURE GUIDE LINE ... Selection of puncture guide line display
Select from 2 choices: [ON] [OFF]

BODY MARK ... Selection of body mark group
Select from 4 choices: [ABDOM] [OBST] [HEAD] [OTHER]

CHARACTER DISPLAY ... Selection of ON/OFF of automatic display
Select from 2 choices: [ON] {OFF]

A-MODE, STC ... Selection of display ON/OFF of A-mode image and
STC display

Select from 2 choices: [ON] [OFF]

SIZE ... Selection of magnification

7—9
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B ACOUSTIC POWER ... Selection of transmitting power LINEAR/
CONVEX [54] SECTOR [40]
Select a value in the range from [0] to [54]
Select 2 value in the range from [0] to [49]

M DATA ON/OFF ... Selection of information display on the screen
ON/OFF

Select from 2 choices: [ON] [OFF]

n VIR MEMORY ... Selection of VTR playback measurement storage
method

Select from 2 choices: [FRAME] [FIELD]

NOTE: During the seting process, it is possible to finish the setting and
return to the image display (without changing the set contents) by
selecting 1 EXIT..

If you log-on again, the preset function will execute the program
that was last selected before powering off.

To select different initial conditions during the examination, display
the "PANEL PRESET" menu. Then press the program number
corresponding to each desired condition. .
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7.8 A-MODE/STC Display Funeiton (optional)

To display A-mode image and STC setting curve at the position specified by the
A-mode cursor on B-mode image.

a. Press the MENU switch of FUNCTION group to display FUNCTION menu.
Then select "A-DSP" in the menu. The menu changes as follows;

A-MODE/STC 1 2 3 4 5 6
DISPLAY EXIT A-OFF A-ON S-OFF S-ON SIZE

b. To display A-mode image, select "3 A-ON" in the
ment.

A-mode eursor is displayed and A-mode image is
displayed at the left end.

c. To display STC curve, select "5 5~ON" in the menu.

d. Turn on the CURSOR switch. Using the
TRACKBALL to move the cursor to the position
where A-mode image is to be displayed.

e. To enlarge the A-mode image, select "6 SIZE".
To return to the original magnificaiton, select "6
SIZE" once again.

f. To turn off the A-mode display, select "2 A-OFF".

To turn off the STC curve display, select "4 S5-
QOFF".

£ Selecting "1 EXIT" returns the menu to the original
one,
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Gamma Adjustment

A characteristie of photo sensitive film is called gamma. Adjust the gamma
suitable for the unit or film used.

a. Press the ENHANCE of the FUNCTION switch, then select "GAMMA" in the
menu. The menu changes as follows;

1 2 3 4 5 6
GAMMA EXIT A B c

2 A: This is adapted for optional SSZ-600-35 and SSZ-300.
3 B This is adapted for Polaroid TYPE667 and Fuji FP-3000B films.
4 C: This is adapted for Polaroid TYPE611 and Fuji FP-400B films.

b. Select one of the above items according to the photographing unit or film in
use, : _

c. After setting, selecting "1 EXIT" to return to the original menu.
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7.10 Puncture Marker Display

Some convex probes and linear array probes can perform puncturing with optional
puncture adapters. When an image is displayed, a puncture guide line may be
displayed.

Further, a guide line for mechanical sector probe may be displayed. Mount the
optional puncture adapter on the probe.

Fig. 7-34

Step for displaying puncture marker

a. Display a single-frame B-mode image.
Press the MENU switeh of FUNCTION group. A menu is displayed. Select
"PUNC" in the menu. The menu changes as follows;

PUNCTURE 1 2 3 4 5 )
GUIDE LINE EXIT OFF ON SELECT

b. To display a puncture marker, select "3 ON". To erase the marker, select "2
QFF",

NOTE: When there are some puncture markers for a probe, select "6 SELECT"
till a suitable marker is displayed.
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c. To terminate the puncture marker display, select "1 EXIT".

NOTE:

(1) While the puncture marker display is ON, setting of the PROBE switch
(2) automatically changes the marker according to the selected probe.

(2) When B/M mode and multi-frame B-mode are displayed, the punecture
markers do not appear.

(3) The lateral direetion (left/right) of the puncture markers change
according to the IMAGE DIRECTION switeh.

For the detailed operational procedures and other information, refer to each manual
attached to the probe or puncture adapter.
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M-Mode Transducer (M-SELC)

When the M-mode static probe is being used, this funetion sets the appropriate
frequency.

a. Press the MENU switeh of the FUNCTION group. Then select "M-SELC" in
the menu. The menu changes as follows;

M-MODE 1 2 3 4 5 6
TRANSDUCER EXIT OFF 5-2.0M 5-2.5M 5-3.¢M 5-5.0M

oM For using the 2.0 MHz probe.
SM: For using the 2.5 MHz probe.
LOM: For using the 3.0 MHz probe.
OM: For using the 5.0 MHz probe.

b. Select the numeral switeh corresponding to the frequency of the probe to be
used.
A M-mode image will be displayed.

c. To terminate the setting, select "2 OFF" then "1 EXIT". The menu returns to
the original one.




OPERATION AIDS

7.12 Doppler Trace (D-TRAC)

When the Doppler module is installed, this funetion is operative. .
The Doppler spectrum waveform is displayed by 7 sorts of processing.

a. Press the MENU switch of the FUNCTION group, then select "D-TRAC" in the
MENTU. The menu changes as follows;

DOPPLER 1 2 3 4 5 6
TRACE-1 EXIT MIN-V MAX-V  MEAN-V AMP NEXT
DOPFPLER 1 2 3 4 5 6
TRACE-2 EXIT FMIN fMAX JMEAN NEXT

b. Select the nunera) switeh.
(1} DOPPLER TRACE-1

2 MIN-V: - Displays only the maximum value of the Doppler spectrum
waveform on the AWAY FLOW side.

3 MAX-V: Displays only the maximum value of the Doppler spectrum
waveform on the TOWARD FLOW side.

4 MEAN-V: Displays the mean value of the Doppler spectrum waveform
by averaging the values on both the TOWARD FLOW and
AWAY FLOW sides,

2 AMP: Displays the intensity of the Doppler speetrum waveform
oufput,

(2) DOPPLER TRACE-2

2 MIN: Displays the integrated value of the maximum value of the
Doppler spectrum waveform on the AWAY FLOW side. This
waveform is automatically reset to zero when an ECG signal
R wave is input.

3 JMAX: .. Displays the integrated value of the maximum value of the
Doppler speectrum waveform on the TOWARD FLOW side.
~ This waveform is automatically reset to zero when an ECG

signal R wave is input.

4 [MEAN: Displays the integrated value of the mean value of the
Doppler spectrum waveform (averages both TOWARD FLOW
and AWAY FLOW sides). This waveform is automatielly
reset to zero when an ECG signal R wave is input. '

c. To terminate the Doppler trace function, press the same numeral switch as
the selected one at present, then select "1 EXIT".

NOTE: The [MIN, fMAX and [MEAN are operable only when optional
physiclogical signal display unit is connected ané ECG signal is detected.
However, when a R wave is not inputted, the trace does not return to
Zero.

7—16
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7.13 DOPPLER DISPLAY function (D-DSP)

. 1t is possible to invert the Doppler pattern upside down.

a. Press the MENU switeh of the FUNCTION group, then seleet "D-DSP" in the
MENU. The menu changes as follows;

DOPPLER 1 2 3 4 5 6
DISPLAY EXIT SP-INV

b. Select "2 SP-INV", The Doppler pattern is inverted.
c. To reset select "2 SP-INV" again.

d. To terminate the function, select "1 EXIT". The menu returns to the oirginal
one.
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VIR MEMORY function (VTR-MEM)

To enable VTR playback measurement (option), use this funection to seleet an .
image storage method.

8. Press the MENU switch of the FUNCTION group, then select "VITR-MEM" in
the MENU. The menu changes as follows;

VTR 1 2 3 4 5 6

MEMORY EXIT FIELD FRAME

b. Select the method.

2 FIELD: Suitable for the playback measurement of a fast moving image,
such as an M-mode image or B/M-mode image (D and B/D are
also possible) or B-mode image of the heart. Set the VTR in
playback or pause mode beforehand.

3 FRAME:  Suitable for storing an slowly moving image or frozen image.
This kind of image ean be stored most elearly. Set the VTR in
playback mode beforehand.

c. To display original menu, seleet "1 EXIT™.
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‘ 8. CHARACTER DISPLAY

8.1 Display Area Selection

The screen displays various information as shown in Fig. 8-1.

@ Textretention area ——EF=

oo

@ Date and Time Display area

S
[ 3
E"_ @ 1D dispiayarea

@ Ultrasound
Image area

{(Comment display \

area) ) Measurement Data Display Area

Automatic display area

Gain and Frequency
- — | =~ —
Display Area [ - : ] l Message {Comment ) Display area

Function Menu
Display area

Fig. 8-1
3 (1)  Shift of character cursor ( _ ) to each display area:

As shown in Fig. 8-1, characters (alphanumeries, digits and
symbols} can be displayed in each display area.

The character cursor { _ )} which indicates where characters
can be displayed is displayed in the ID display area when the
power is turned on.

To shift the area for character display, perform the following
keyboard operations or FUNCTION switeh operations:

@ Text retention area:
Select "HOSPIT " from the menu displayed by pressing the
MENTU switch of FUNCTION group.

@ Date/time display area:
Seleet "DATE" from the menu displayed by pressing the
MENU switeh of FUNCTION group.

& ID display area:
Press the "ID" key on the keyboard.

@ Ultrasound image display area (comment display area):
4 Press the "COMMENT" key on the keyboard.

. In each display area, the cursor is moved by the arrow keys on
the keyboard. Shift the cursor ( _ ) to an arbitrary position to
display characters.
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{2) Message display area
In the following cases, a message is displayed.
NO. | Message Operation Measures

1 |Inv. Probe | A probe that can not be accepted by Connect a probe which is
SSD-650 is connected. listed in the catalog.

2 |NoECG In ECG synchronized display, ECG Connect the ECG lead cord
waveform is not displayed. correctly.

3 FRZ Req. {You attempted to operate histogram Turn on the FREEZE switch
measurement while FREEZE is off. before measurement.

4 Over Rng | You attempted to make another Erase measurement
measurement when there is no space in display(s) which is (are) not
measurement display area. necessary.

5 [Over Rng |In the process of fetal growth-ta_ble Enter a valid number.
setting (PROG-D), a number other than 1
- 6 is entered.

6 |lov. Date |In the process of gestational age Enter a valid value.
calculation by date caleulation method
(G-CALC), invalid data is entered in
month and day.

7 Inv. Mode |In the process of ealculation, where Enter a valid character.
keybord operation is to be done, ID,

COMMENT or NEW PATIE key is
pressed.

8 Inv. Mode |[In the process of AREA-T measurement, Start the measurement over
after selecting additional measurement again.
marker you attempted to return to an
already completed measurement m:—_n-k.

9 Inv. Mode | While no measurement result is Select RATIO ealeulation
displayed, RATIO is selected. after measurement results

are displayed. .
10 flnv. Mode |In the process of Fetal growth table Enter a valid value.
setting (PROG~D), "USER", "INT",
"CLEAR" and "SET" is selected when it
is invalid.
11 |Inv. Mode |{In a measurement process, "SET" is Enter a valid value.

selected when it is invalid.
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8.2 Character Display

(1)

Character input

After shifting the character cursor in a preferred display area,
characters may be entered from the keyboard.

By consecutively pressing alphanumerical keys, the corresponding
characters may be written consecutively in the assigned display
area.

%
5

With regard to keys marked with two characters, such as
keying it in as is will have its lower case symbol, such as 5 in the
example cited, displayed, and keying it in with the SHIFT key held
down at the same time will have its upper case symbol, such as %,
displayed instead.

NOTE: Displayed characters are always capitals. The SHIFT
key works for displaying symbols.

Tomographic Image (or 1D} Display area

a. Press the COMMENT or ID key of the keyboard to have the
character cursor ( _) shifted in the ultrasound image display
(comment display) area or ID display area.

b. Move the character cursor ( _) with arrow keys and enter
characters from the keyboard for display.

Text Retention Area

a. Select "HOSPIT" from among the menu displayed by pressing
the MENU switeh of FUNCTION group to relocate the
character cursor { _) in the text retention display area.

b. Move the character cursor { _ ) with arrow keys and have
characters displayed with the keyboard.

c. After the character input in the text retention area is
completed, seleet "6 SET", to have the input characters
registered. All such registered characters will hence-forth
be displayed in the text retention display area at every power
on.

d. To terminate the character input in text retention area,
select "1 EXIT" in the menu or press the MENU switeh.

NOTE:

The text retention area is powered by a battery in the equipment.
Apply power to the equipment about eight hours a week, even when
the equipment has not been operated for a long time.

A fully eharged battery supports operation for about one month.

If the retained text has disappeared, the battery may have been
discharged. If so, apply power continuously for 15 hours or so.
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8.3 Correection

(1) To revise all the charaecters displayed in an area: .

a. Shift the character cursor (_) to an area that contains the
charaeters reguiring a revision.

b. Press the AC key. All the characters displayed in the area are
erased,

c. Freshly input characters from the keyboard.

(2) To revise only some of the displayed characters:

(Example: "R" to be revised to "L™".)
AROKA-650.
Fig. 8-2
a. Move the character cursor { _) with arrow
keys to the location where R is displayed.
AROKA-650
Fig. 8-3
b, From the keyboard, key in L, and R will be
altered to L while the character-cursor ()
shifts to the next character.
ALOKA-650
Fig. 8-4
C. By operating the arrow keys, move the
character cursor (_) to a location for the
next key input. ALOKA-650
Fig. 8-5

d. When CR Key is pressed, the character cursor (_) will
move to the left by one space per pressing, erasing the
characters displayed. When SPACE key is pressed, it will
move to the right by one space per pressing, again erasing
the characters displayed.

NOTE:

When a new patient is to be examined, press the NEW PATIE
(NEW PATIENT) key. The data input in the comment and ID
area is erased and the cursor shifts to the ID area.
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Date and Time sStting

a.

(1)

(2)

Press the MENU switch of FUNCTION group. Function menu is
displayed.

Selecting "DATE" can correct date, "TIME" can correct time,
and "FORMAT" can change display format of date (Refer to
(3))

Date Setting

Select "DATE" from the menu to shift the
cursor ( _ ) to the date display area.

Enter a new date from the keyboard as follows.

Example: January 13, 1987 ..... 87/01/13

After entering the date, select "6 SET" from the menu to
register the input date.

Time setting

Select "TIME" from the menu. The cursor ( _ } is displayed in
the time display area.

Enter the time as follows.
Example:

When the present time is 7:16 and 8 seconds
p.m., enter 19:17:00 (Just enter "19 17 00"
from the keyboard, ™:" is displayed
automatically}.

Press the 6 switeh for selecting "SET" from
the menu at the moment your watch reads 17
minutes 00 seconds to register the time. The
clock starts at the same time.
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To correct a part of the displayed date, use the CR key or space bar.

The AC key is used to erase the character (date area or time area)
above the cursor { _ ).

(3) Date display format setting:
The following three date display formats are available.
Example: May 22, 1987
1. 87/05/22 (Japanese style}
2. 05. 22. BT (American style)
3. 22-05-87 (European style)
To change the display format, press the 4 switech for "FORMAT" of
the FUNCTION menu. Each time this key is pressed, the style

changes in the sequence of 1, 2, 3, and 1.

Enter numbers in two digits.

Example: 1 01
9 09
12 12
NOTE:

The date/time is displayed using the clock operated by the internal
battery. Charge the battery about eight hours a week, even when the
equipment has not been operated for a long time., A fully charged
battery will maintain the funetions for about one month.

If the clock is not running, the battery may be fully discharged. If
so, charge the battery continuousiy for 15 hours or so.
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9. PHOTOGRAPHING (OPTION}

. 9.1 Adjustment of Gamma

A characteristic of photo sensitive film is called gamma. Adjust the gamma to
suite the unit or film used.

a. Press the ENHANCE switch of FUNCTION group, then select "GAMMA"
in the menu. The menu changes as follows;

1 2 3 4 5 6
GAMMA EXIT A B C

2 A: This is adapted for optional SSZ-600-35 and 85Z-300.
3 B: This is adapted for Polaroid TYPEG67 and Fuji FP-3000B films.
4 C: This is adapted for Polaroid TYPE6S11 and Fuji FP-400B films.

b. Select one of the above items according to the photographing unit or film
for use. In case of SS5Z-600P, select "3" or "4" according to the film used.

c. After the setting, seleeting "1 EXIT" to return to the ENHANCE menu.

9.2 Photographing Procedure

3 (1) Film Loading:

a. Open the cover of Polaroid camera back, and insert a film pack (Fig. 8-1).

b. Close the Polaroid back cover, while exercising care not to cateh the
white tab between the film pack and the Polarcid camera (Fig. 9-2).

c. Pull the black tab off the camera back (Fig. 9-3).
'\ Shading covera,

O] .
Snap 7 Black shading cover Black shading
=2 (black tab) White tab 0" c"
o U
Cover ‘
Fig. 8-1 Fig. 9-2
(2) Pieture Taking:
a. Have an ultrasound image displayed on the monitor screen.
b. Freeze the image with the FREEZE switch.

c. Open the blind panel, and check to assure the photography monitor is
H displaying the same ultrasound image as that on the viewing monitor, as

. well as no missing eharacters or any other required display.

d. Close the blind panel, and operate the shutter (by pressing CAMERA
switech).
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(3) Development

=

a. After taking a picture, pull the white tab Q’&'ﬁ White tab
straight out (Fig. 9-4). .
i% Yellow tap
Fig. 9-4
b. After the white tab is pulled out, a yellow Yellow tab
tab will appear. Slowly pull the yellow tab
straight out in a single sweeping motion
without stopping midway (Fig, 9-5).
Fig. 9-5
Tirme Temp
(Development Start) fec.) "
30 75+ 24+
c. Wait the specified developing time to have ;g ;g f;
the film fully developed (Fig. 9-6). 75 60 16
Q0 50 190
Fig. 9-5
d. After the specified developing time has
elapsed, swiftly peel the print off the
negative film (Fig. 9-7). O\
TS
Fig. 9-7

An insufficient developing time provides an unevenly developed print lacking in
clarity that will exhibit diffused blacks, while an excessive developing time
makes dark areas of the printed image low in definition.

Fig. 9-8 Developing Fig. 9-9 Optimum Fig. 9-10 Developing
Time too long Time too short

Immediately after development, the print surface is highly vulnerable to finger
marks. Exercise utmost care against touching it with bare hands until the print
thoroughly dries.
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9.3 Troubleshooting and Maintenance

1)

(2)

Jammed Film:

When no yellow tab emerges after pulling cut of the white tab, the film
has become jammed inside the camera.
Follow the steps below to remove jammed film:

a. Open the camera back cover.
At this point in time, do not remove the film
pack.

b. Pull the yellow tab of the jammed film out.

c. Dismount and examine the film pressure
roller mounted on the back cover.
If paper or excessive developer fluid is found
adhered to the roller, clean the roller.
The developer fluid may be removed with hot
water {Fig. 9-11).

f t HOT

Fig. 9-11

d. Using a dry ¢loth, thoroughly wipe water off
the roiler, and set it back on the camera
back.

e. Set the next white tab, and close the back
cover.

Developer Roller Maintenance:

The developer roller is very easily soiled by the developer fluid, and if
left in such a state for long, the below listed nonconformities will
develop.

It is important to maintain a clean roller at all times.

@ A white tab has been pulled out, but no yellow tab will emerges.
O Evenly spaced spots will appear on the prints.
O The developer fluid will adhere to the back of the prints.

Upon detecting any of these symptoms, dismount and clean the roller.

In addition to the above, development is sometimes impeded by the roller
catehing a elaw at the tip end of a yellow tab that has just been pulled
out. If this oceurs, dismount the roller and remove the caught claw.
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Troubles and Precautions

Inadeguate handling may cause any of the following defects to develop on
the print:

a. Corner Eclipse (Fig. 9-12)

(Cause)
The yellow tab was pulled out at an angle.

{Precaution)

Gripping the yellow tab at its center and
slowly pull it straight out from the camera
back without stopping midway.

b. Mottles (brown with Type 667) all over Print
(Fig. 9-13)

{Cause)
The film brushed against the camera back
opening edge when pulled.

(Precaution)
Pull the yellow tab out straight.

c. Evenly spaced White Spots {Fig. 9-14)

{Cause)
Foreign matter on the roller.

{Precaution)
Keep the roller clean by following the
developer roller maintenance procedure.

d. Marks on Image {Fig. 9-15)

(Cause)
Pressure applied to the print during its
development.

(Precaution)

During development, do not apply undue
pressure on prints, bend them, or peel them
off negative films,

e. Numerous White Spots (Fig. 9-16)

{Cause)
The yellow tab was pulled out too fast.

{Precaution)
Slowly pull the yellow tab out at a steady
speed, without stopping midway.
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(4) Photography Set Up:

Picture taking parameters of the camera are adjusted at shipment from the factory
to accommodate Polaroid Type 667 films (for positive images).

When readjustments are required follow the steps outlined below:

a. Open the blind panel on the left cover of the camera.

b. Set the Polaroid camera iris stop at F11 to F18.

c. Turn the brightness control knob to have the ultrasound image background
{echo-free dark areas) photographed barely lighter than total black.

d. Turn the contrast control knob tc have only the brightest level of the gray
scale bar photographed brightly.

Repeat taking pictures and making adjustments until an optimum picture results,

Fig. 9-17
BRIGHT too low

Fig. 9-20
CONTRAST too low

Fig. 9-19 Optimum

Fig. 9-18 Fig. 9-21
BRIGHT too high - CONTRAST too high

e. When using other Polaroid films (Type 611), set the camera iris stop as follows:
Type 611: F5.6to 8 35 mm Single Lens Reflex Camera
with ISO 100: F4 to 8B
35 mm Single Lens Reflex Camera
with ISO 400: F8 to 16

f. When using negative images, adjust the BRIGHT and CONTRAST of the
photography monitor to provide equivalent quality Polarcid pictures to images
on the observational monitor.
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TROUBLESHOOTING

TROUBLESHOOTING

The power switch is pressed, but the power lamp (green) does not light and
no image appears on the screen.

(1} 1s the power cable connected correctly?
Confirm again that the power cable from the rear panel is correetly
plugged into the outlet.

The power lamp lights but no image appears.

(A gray scale bar and characters are displayed.)

(1} Is the GAIN knob turned to the maximum counterclockwise position?
Adjust the gain with the GAIN knob.

(2} Is the probe cable firmly conneected?
Connect it securely.

{3) ‘Turn the power switch off then on again.

The power switeh lamp lights but nothing appears on the screen.

(1 Are the CONTRAST and BRIGHTNESS controls on the viewing
monitor turned to the maximum counterclockwise position?

Adjust these controls.
{(2) Is the VIDIEC switch set to EXT?

Set it to INT except when a VTR is played back.

{3) Are the power and VIDEQ signal cables on the TV monitor connected

properly?

Reconfirm that the cable connections on the rear panel of the monitor
are correct.

Photography fails or good photos cannot be taken.

Refer to "Photography” on P. 9-1 through P. 8-5.

The quality of the image on the viewing monitor is poor.
(1) Are ENHANCE, AGC, PRE PROCESS and FOCUS set normally?

Set them normally or turn them off.

10—-1
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DESCRIPTION OF MEASUREMENT MENU

DESCRIPTION OF MEASUREMENT MENU

1.1 List of Measurement and Caleulation Funections

Measurement/ MEMU Full spelling and description

calculation funetion display

Distance measurement DIST Distance

Area and cireumference AREA-E Area: Ellipse method

measurement AREA-T Area: Trace method

Volume measurement VOLUME Volume

Velocity, dimension and VEL Velocity

time interval measurements

Heart rate measurement H-RATE Heart rate

Aecceleration, velocity and ACCEL Acceleration

time interval measurements

Histogram measurement HIST-B Histogram: Box method
HIST-T Histogram: Trace-Area method

Obstetrical (fetal growth) Setting of Title diplay for the data used as indexes

calculations

optional names
such as BPD,

for gestational age and estimated
delivery date calculation (Table name

CRL, ete. display in setting a data table)

FETL-W Fetal Weight

G-CALC Gestational week calculation
Cardiac funetion (left LV-B Left Ventricular funection: Area-Length
ventricular funetion) method (B-mode image)
calculations POMBO Uses Pombo's equation

(M-mode image)
TEICH Uses Teichholz's equation
{M-mode image)

Average flow veloeity AVE Average Veloeity
measurement
Valve orifice area CARDIO
measurement
Stroke volume and cardiac SV/CO Stroke volume and cardiac output
output measurement
Peripheral vascular PV Peripheral Vascular
measurement Pulsatility index and Pourcelot index
Ratio calculation RATIO Ratio
Stenosis percentage % STENO Percent stenosis
caleulation _
Scale calibration for image CAL~-B, M or Calibration for B, M and Doppler mode
playback measurement D, 5-650

Note:

Measurements using the Doppler mode can be made when the

optional Doppler unit is connected.
111
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1.2 Selection of measurement funetion

The contents of each measurement function are programmed
according to the frequency of use (according to the image display
mode) so that a complete function may be readily called up.

Usable measurement functions differ with the display modes. When
the MEASUREMENT switeh is pressed or the TRACKBALL
FUNCTION caliper switch (+ or x) is pressed, the relationship
between the image mode displayed on the screen and the
measurement menu is as follows.

Display mode Measurement menu display sequence
1 2 3 4 5 6
CLEAR DIST AREA-E AREA-T VOLUME NEXT
B CLEAR * * * * NEXT
CLEAR * * RATIO FETL-W NEXT
CLEAR  ®%STENG G-CALC LvV-B HIST NEXT
CLEAR OB-PRO NEXT
1 2 3 4 5 6
CLEAR VEL H-RATE POMBO TEICH NEXT
CLEAR DIST AREA-E AREA-T VOLUME NEXT
B/M CLEAR %STENO G-CALC LV-B HIST NEXT
CLEAR OB-PRO NEXT
1 2 3 4 5 6
M CLEAR VEL H-RATE POMBO TEICH NEXT

* At the part indicatéd by the asterisk (*), title of a growth
table programmed by the user is displayed.

8. When the MEASUREMENT switeh is pressed, the
measurement menu corresponding to the mode is displayed in
the funection menu display area on the screen.

b. Select a desired number in the measurement menu by pressing
a FUNCTION numeral switch. The information on the
measurement function selected by the numeral switeh is
displayed in the measurement information display area. For
individual measurement functions, refer to the "Measurement
procedure”.
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When the optional Doppler unit is connected, the following
measurement funetions are added.

Note: In the Table, "D" denotes Doppler, meaning both PW (Pulse
Wave) Doppler and CW (Continuous Wave) Doppler.

Display mode Measurement menu display sequence
1 2 3 4 5 &
CLEAR VEL ACCEL AVE NEXT
CLEAR CARDIO SV/CO PV V.UNIT NEXT
B/D CLEAR DIST AREA-E AREA-T VOLUME NEXT
CLEAR %STENO G-CALC LV-B HIST NEXT
CLEAR OB-PRO NEXT
D 1 2 3 4 5 6
CLEAR - VEL ACCEL AVE NEXT
CLEAR CARDIO SV/CO PV V.UNIT NEXT

(Before starting an optional VIR playback measurement, calibration
is required. For calibration, the following menu is displayed.)

Note: This menu is displayed when a VCR is connected to the

system.
Display mode .
Measurement menu display sequence
1 2 3 4 5 6
CLEAR S-650 CAL-B CAL-M CAL-D NEXT
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Menu display uMschle Contents of measurement

DIST B

AREA-E B The eircumference of the displayed ellipse and the ares
enclosed with it are found and displayed.

AREA-T B The length of the moving path of the caliper mark and the area
enclosed by it are found and displayed.

VOLUME B The volume is calculated by regarding the long axis of the
ellipse (obtained in the same way as the area measurement by
ellipse) as the axis of revolution of an ellipsoid of revolution,

By measuring the 3rd axis after an ellipse
measurement, & higher-accuracy value can be
obtained.

BPD, CRL, " - B Using caliper measurement values as parameters, the

GS, F, L'V ete, gestational age and estimated delivery date are calculated and

{Obstetrical displayed.

measurement)

G-CALC B By entering the starting date of the last menstruation from
the keyboard, the gestational age and estimated delivery date
are calculated and displayed.

FETL-W B With measurement values such as BPD (Biparietal Diameter),
FL (Femur Length) and AC {(Abdominal Circumference), the
fetal weight is calculated by 3 expressions and then displayed.

LV-B B With a B-mode image, 12 parameters are ealculated as left
ventrieular functions (such as left ventricular volume, cardiac
output and ejection fraction} and then displayed. The left
ventricular cavity volume is calculated by regarding the long
axis of the left ventricular cavity as the axis of revolution of
an ellipsoid of revolution. (Area-Length method)

HIST-B B The echo information in the area enclosed by the box cursor

HIST-T or trace optionally set on the B-mode image is displayed as a
histogram.

RATIO B On a B-mode image, the distance, area and circumference are
compared.

% STENO B By using the distance, area and circumference on a B-mode
image, the stenosis percentage is found and displayed.

VEL M By obtaining a distance component and time component

between two caliper marks (i.e., "+ ... +" or X .... x"), the
change velocity of the same region (e.g., valve) is displayed.
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2. BASIC MEASUREMENTS

2.1 Distance

a. Select B mode (B/M or B/D mode are also possible) with the MODE
switch, When a desired image is displayed, freeze the image with
the FREEZE switch.

Press the MEASUREMENT switch to display the following menu;

MEASURE 1 2 3 4 5 ]
B CLEAR DIST AREA-E AREA-T VOLUME NEXT

Select "2 DIST" in the menu.

NOTE: Distance measurements may also be engaged merely by
displaying a B-mode image and pressing one of the "+",
", " .. " and " i " switch of the TRACKBALL
FUNCTION group.

A "+" caliper mark appears at the center of the
screen. The "™+" TRACKBALL FUNCTION switch
lights.
+ DISTANCE
+:00.0cm
Fig. 2-1-1
b. Operate the TRACKBALL to position the mark to
the starting point for a distance measurement.
DISTANCE
+ +:00.0cm
Fig. 2-1-2
c. Press the MARK REF switch, and operate the
TRACEKBALL to move the mark to an end point. +
NOTE: Pressing the MARK REF switch and operating DISTANCE
the TRACKBALL will split the mark in two, o +:10.5em
one large and the other small.
Fig. 2-1-3

The distance between the two marks will be displayed in the
measurement data display area.

NOTE: The large mark may be moved with the TRACKBALL initially.
The positions of the large and small marks may be
interchanged by pressing the MARK REF switech.
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The " x " " -+ " and " i " caliper marks may be displayed by
pressing each switeh. The "x", " .- ™, and " :z " caliper marks also
serve the same purposes as the "+" mark, and may be manipulated in
the same manner.

To terminate the measurement, select "I CLEAR" in the menu. All
the measurement marks and results will be erased.

NOTE: After measurements using the "+" and "x" marks, if only one

of the marks and relevant measurement results are to be
erased, turn on the switch eorresponding to the mark (the
switeh lights) and repress the switeh for that mark.

“DIST" Measurement Data Display Example:

DISTANCE

+ :07.2cm The distance between " + " marks.
X :03.1¢m The distance between "X" marks.
«lv 24,6 Ccm The distance between ".:-" marks.

Pi55am - The distance between "::" marks.
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2.2 Area and Circumference

Area and circumference measurements may be performed by either of
two methods. One is "AREA-E" method which encloses the target with
an elliptical measurement mark, and the other "AREA-T" method which
traces the outline of the target.

2.2.1 AREA-E (Ellipse method)

a. Select B mode (B/M or B/D mode is also possible) with the MODE
switch. When a desired image is displayed, freeze the image with
the FREEZE switch.

Press the MEASUREMENT switch to display the following menu:

MEASURE 1 2 3 4 5 6
B CLEAR DIST AREA-E AREA-T VOLUME NEXT

Select "3 AREA-E" from the menu. The area measurement
mark " i+ :" will appear at the center of the screen. And

the " [+]" TRACKBALL FUNCTION switch lights.

i+

Fig. 2-2-1
b. Use the TRACKBALL to position the mark to the

center of a target.
T
Fig. 2-2-2

c. Press the MARK REF switch.
The TRACKBALL works to lengthen or shorten the long and short
axes of the mark. (See Fig. 2-2-3.)

Ellipse mark

Trackball —

Fig. 2-2-3
t Upward rolling veeeses lengthens the vertical axial length
1 Downward rolling .... shortens the vertical axial length
- 3 Rightward rolling .... lengthens the horizontal axial length
- Leftward rolling ...... shortens the horizontal axis length
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Operate the TRACKBALL to make the shape and
size of the ellipse the same as those of the target.

d. Press the MARK REF switch.
The trackball ehanges its funetion to rotation of the axis.

The axis of the ellipse mark may be rotated counterclockwise by a
rightward rolling of the TRACKBALL, or clockwise by a leftward
rolling. (See Fig. 2-2-4.}

Fig. 2-2-4

Set the axial dimensions (long and short axes) of the ellipse by
operating the TRACKBALL.

When the mark has ceased to move, the area, circumference {C),
short axis (S), and long axis (L), of the ellipse thus set will be
computed and displayed.

e. By repressing the MARK REF switeh, the ellipse may be
repositioned with the TRACKBALL rollings.

Then steps "b." through "d." may be repeatedly carried out by
pressing the MARK REF.

Step "b." Moving | ————>| Step "e¢." Lengthening
T /shortening axis

f. By pressing the "x", " -i- ", or " 2 " TRACKBALL FUNCTION
sw:tch another area measurement is possible by the ™! X ",
" ole lf’ or |f . S L mark

Step "d."Rotating

g. To terminate the measurement, select "1 CLEAR" in the menu. All
the measurement marks and results will be erased.

NOTE: After the measurements using the "+" and "x" marks, if only
one of the marks and relevant measurement results are to be
erased, turn on the switeh corresponding the mark (the switch
lights) and repress the switeh for that mark.
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2.2.2 AREA-T (Tracing method)
l a. Seleect B mode (B/M or B/D mode is also possible} with the MODE
switeh. When a desired image is displayed, freeze the image with

the FREEZE switch.
Press the MEASUREMENT switch to display the following menu:

MEASURE 1 2 3 4 5 6
B CLEAR DIST AREA-E AREA-T VOLUME NEXT
Select "4 AREA-T" from the menu. The "+" mark
will appear at the center of the sereen. And the
"" TRACKBALL FUNCTION switch lights.
+
Fig. 2-2-5
b. Use the TRACKBALL to position the mark to the
trace starting point on the target outline.
B
@ +
Fig. 2-2-6
c. Press the MARK REF switech. Operate the
TRACKBALL to trace the outline of the target.
The tracing movement will leave a line behind.
Circumference length starts to be displayed. <
Fig. 2-2-7

NOTE: To turn back the tracing on the way, press and hold down the MARK REF
switeh for a length of time. The traced line will be erased backwards
starting at its end point. When the line is erased for the desired length,
release the MARK RETF switch. Retracing is possible from the end of the
line. If you press and immediately release the MARK REF switeh, step
"d." below oceurs.

d. Press the MARK REF switch
Area of the enclosed area by the line is displayed in
em®,

® @,

Fig. 2-2-8
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NOTE: The starting and end points of a tracing are automatically connected

e.

together with a straight line. The circumference display may slightly
vary when the MARK REF switch is pressed.

To restart the measurements, press the MARK REF switeh and
follow steps "b." onward.

{. To measure another area and cireumference, press the "x", " ... ", or
" M gwiteh., The ™", " ... ", and " :: " marks are also operated in
the same manner as the "+" mark.

g. To terminate the measurement, select "1 CLEAR" in the menu. Al
the measurement marks and results will be erased.

NOTE:

When there are a number of
areas enclosed by tracing, the .
total area enclosed in the
outermost trace line is

computed.

A A
The areas A and B in Fig. 2-2-
9 are computed respectively as
the shaded area A' and B\

——
B B
Fig. 2-2-9

NOTES: The circumference display covers the overall length of the displayed

trace.

Pressing the MARK REF switeh .twice in succession disables the
TRACKBALL operation. To make it operable, repress the MARK REF
switeh.

Area Measurement Data Display Examples:

AREA-E Method

ELLIPSE

+:028.6 em?2 The area enclosed in a "+" mark ellipse.
C:20.6 em The cirecumference of a "+" mark ellipse.
S:04.0 em The short axis length of a "+" mark ellipse.

L:08.1 em The long axis length of a "+" mark ellipse.
(The measurement data of "x" mark is displayed under the measurement
data of "+" mark.)

AREA-T Method

TRACE

+:016.8 cm?2 The area enclosed in a "+" mark trace.
C:16.5 em The length traveled by a "+" mark.

x:000.0 em2 The area enclosed in a "+" mark trace.

C:00.0 em The length traveled by a "+" mark.
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Ratio

Two measurement values are compared and their ratic is caleulated.

For example, ratio between BPD (Biparietal Diameter) and FL (Femur Length)
is used for checking fetal growth balance. Any measurements among distance,
circumference and area are possible for comparison. Further, the
ciroumference and area measurement values do not depend on the methods
used, either ellipse or trace. The ratio is calculated by the following
expression;

Ratio = N (Numerator) + D {Denominator) x 100 (%)

NOTE: Though it is possible to calculate two measurements of different
units (e.g. distance and area), there is no clinical application for
this type of comparison.

Steps:

8. First, make measurements of the part where the ratio is to be

caleulated., Without erasing the menu displayed at present, select
"6 NEXT" till the following menu is displayed.

MEASURE 1 2 3 4 5 6
B CLEAR RATIO FETAL-W NEXT

b. Select "4 RATIO" in the menu. The menu changes as follows;

RATIO 1 2 3 4 5 ]
EXIT SET

c. The measurement value at the top is highlighted. The

highlighted value is entered into the position of "D :". RATIO
When the value is suitable for the denominator, select "6 ND %
SET" to set the value. If the values is not suitable, press D:03.8
the MARK REIF switeh to lower the highlighting N:
downward till a suitable value is highlighted, then select
"§ SET".

d. The measurement value at the top of the measurement
value display area is highlighted. The highlighted value RATIO
is entered into the position of "N :". When the value is N/D137 %
suitable for the numerator, select "6 SET" to set the D:-03.8
value. If the value is not suitable, press the MARK REF N: 05.2

switch to lower the highlighting downward till a suitable

value is highlighted, then select "6 SET".

e, After completing steps ¢ and d, the ratio is
automatically caleulated and displayed on the screen.

To terminate the ecalculation, seleet "1 EXIT". The
calculated value is erased.
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2.4 YVolume

Measurement and calculating method:

There are two ways to measure a volume, one is the ellipse
(two-axis) method and the other the three-axis method. The
ellipse method requires only & vertical sectional image. The
three-axis method requires a vertical sectional image and a
transverse sectional image.

B Circle

Ellipse {two-axis) Three-axis
method -method

Fig. 2-4-1

The equation for the ellipse measurement is:

Volume = (/6)x A x B2

The equation of three-axis measurement is:

Volume = (w6)xAx BxM (M is the third axis length.)

(A is long axis, B is short axis.)

Steps:

a. Select B mode (B/M or B/D mode is also possible) with the
MODE switech. When a desired image is displayed, freeze the
image with the FREEZE switch.
In the three-axis method, it is convenient that the user
displays two images using Dual-B mode.
Press the MEASUREMENT switch to display the
MEASUREMENT menu.

MEASURE 1 2 3 4 5 6

B CLEAR DIST AREA-E AREA-T VOLUME NEXT

Select "5 VOLUME" from the menu. The area

measurement mark " #: " will appear at the

center of the screen. And the " [¥]"

TRACKBALL FUNCTION switeh lights, S
Fig. 2-4-2
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b. Use the TRACKBALL to position the mark to the
. center of a target.

Fig. 2-4-3
c. Press the MARK REF switch. Operate the TRACKBALL in the same
manner as the "AREA-E" measurement, step "e." (page 2-3) to adjust the
long and short axes size.

d. Press the MARK REF switeh.

The TRACKBALL function changes to the axis rotating funection.

Operate the TRACKBALL similarly to the case of
area measurements, and set an elliptic eross-section.
The volume of a spheroid with its rotary axis
coinciding with the long axis of the ellipse will be TSI
computed and displayed. S

. | Fig. 2-4-4

e. By pressing the MARK REF switch again, the ellipse set by the above
steps may be positioned with the TRACKBALL.

Steps "b." through "d." may be repeated for any number of times by
pressing the MARK REF switch,

Step "b." Moving | — | Step "c.” Lengthening | =~ | Step "d."Rotating

T /shortening axis

At this stape, the two-axis measurement method is complete, and the
three-axis measurement method follows from the next step.

f. Rescan the B- mode image for an orthogonal cross-section of the 1mtlally
set spheroid, passing through the latter's short axis.

g. Press the " + " TRACKBALL FUNCTION switch. x
The "+" mark appears at the center of the sereen.

NOTE: In the case of MULTI-IMAGE display, the + TR RRI |

. mark for third axis measurement is displayed Soe O
in the image indicated by the active mark ¥ : :

which shows the image displayed in real time.
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h.  Measure the third axis by the distance .
Mmeasuring process.
When the third axis is measured, the volume is
newly computed, and displayed.

Fig. 2-4-6

i, To restart the measurement repress the "+" TRACKBALL
FUNCTION switch twice. The volume measurement data
generated thus far may be reset, and the parameters again
made resettable. Then follow steps "b." onward.

j. To measure another volume, press the " x nMLuet oorttam
TRACKBALL FUNCTION switch. The "x", " .. "woand " "
marks are operated in the same manner as the "+" mark.

k. To terminate the volume measurement, select "1 CLEAR" in
the MEASUREMENT FUNCTION Menu.

All the measurement marks and results will be erased.

Volume Measurement Data Display Examples:

VOLUME
+:111.8 em3 The volume enclosed in a "+" mark spheroid.
S:04.0 em The short axis length of a "+" mark ellipse.
M:05.8 em  The distance of the third axis. (When a two-axis
measurement, it is displayed as "M:—-- cm".)
L:09.2 em The long axis length of & "+" mark ellipse.
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2.5 Velocity {(M-slope} Measurement

The veloeity is ealeulated by the following equation:
Velocity (em/s) = Dimension {cm)/Time interval (sec) Dimension

——
Time interval

a. Seleet M mode (B/M mode is also possible) with the MODE switch.
When a desired image is displayed, freeze the image with the
FREEZE switch.

Press the MEASUREMENT switch to display the following menu:

MEASURE 1 2 3 4 ‘ 3 6
M CLEAR VEL H-RATE POMBO TEICH NEXT

Select "2 VEL" in the menu.

NOTE: Velocity measurements may also be engaged merely by having
an M-mode image displayed and pressing either the "+" or "x"
of the TRACKBALL FUNCTION switeh.

A "+" caliper mark will appear at the center of the
sereen and the "[+] " TRACKBALL FUNCTION
switeh lights.

b. Operate the TRACKBALL to position the mark to
the starting point for a veloeity measurement .

Fig. 2-5-2

c. Press the MARK REF switch. Operate the
TRACEKBALL to move the mark to an end point.
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NOTE: Pressing of the MARK REF switeh and operating the

TRACKBALL splits the mark in two, one large and the other
small.

The velocity, dimension and time interval between the two
marks will be displayed in the measurement data display area.

NOTE: Only one of the two split marks may be moved with the
TRACKBALL at a time. Two marks are switched by pressing
the MARK REF switeh.

The "x" mark may be displayed by pressing the "x" switeh.
The "x" mark also serves the same purpose as the "+" mark,
and may be manipulated in the same manner.

d. Another veloeity may be measured by the "x", " ..« ", or " =z " mark,
Press the " x ", " .« ", or " :: " switch and operate the mark in the
same manner as the "+" mark.

e, To terminate the velocity measurement, select "1 CLEAR" in the
MEASUREMENT FUNCTION Menu.
All the measurement marks and results will be erased.

NOTE: After measurements using the "+" and "x" marks, if only one
of the marks and its measurement results are to be erased,
phase in an operative mode of that mark, and repress the
switeh for that mark.

VEL Measurement Data Display Examples:
VELOCITY

+:02.0 em/s  The veloeity between the " + " and "+" marks.
D:01.1 em The distance between the " + " and "+" marks.
T:0.53s The time interval between the " + " and "+" marks.

X:12.5 em/s The velocity between the "X" and "x" marks.
D:02.0 em The distance between the "X" and "x" marks.
T:0.165 The time interval between the "X" and "x" marks.
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2.6 Heart Rate

This measurement is made by measuring the time interval of two_eardiac cyeles
(heartbeats). The heart rate is automatically compuied based on the time
measurement result.

The heart rate is caleulated by the following eguation:

Heart Rate {beats/min) = 120/T (sec)

(T: Time Duration of Two Heartbests)

Select M mode (B/M mode is also possible) with the MODE switch.
When a desired image is displayed, freeze the image with the
FREEZE switch.

Press the MEASUREMENT switeh to display the measurement menu
as follows:

MEASURE 1 2 3 4 5 6
M CLEAR VEL H-RATE POMBO TEICH NEXT

Select "3 H-RATE" in the menu.

A "+" caliper mark will be displayed on the screen as
shown in Fig. 2-5-1, and the " " TRACKBALL
FUNCTION switch lights.

MMM

Fig. 2-6-1

Operate the TRACKBALL tc position the mark to
the starting point for the intended heart rate
measurement.

MM

Fig. 2-6-2

Press the MARK REF switeh, and operate the
TRACKBALL to move the mark over an M-mode
image portion covering two heartbeats (in mutually
corresponding phases).

Fig. 2-6-3
The small mark remains on the spot and the large mark may be

moved by the TRACKBALL. The measured timed interval and the
calculated time interval are displayed.
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Each time the MARK REF switeh is pressed, the movable mark
under TRACKBALL control is switched from one of the marks to
the other.

Another heart rate may be measured with the "x", " ... ", or " i "
mark. Pressthe™ x ","..." or":: " switch and operate the mark
in the same manner as the "+" mark.

To terminate the measurement, seleet "1 CLEAR" in the
MEASUREMENT FUNCTION Menu.
All the measurement marks and results are erased.

H-RATE Measurement Date Display Example:

HEART RATE
+:0867 b/m Heartbeats per minute.
T:1.78s Time interval between " + " and "+" marks.
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2.7 Histogram Display

This funetion permits displaying the echo intensity of an area in an ultrasonie
image by histogram. The histogram represents the echo distribution intensity
of the image. There are two ways to define the area to be computed. The
"HIST-B" funetion displays the distribution ratio in & fixed area, and the "HIST-
T" funection displays the distribution ratio in an optional area.

In the following figure, the horizontal axis represents 0 to 63 shades of gray
and the vertical axis the distribution ratio of each shade with the number of
picture elements (pixels) of the most common shade in the fixed or optional
areg assumed to be 100%.

1.0 E M 100%
1t +T
N L;
Number of ' M;
pixels
0 Gray level 64
Fig. 2-7-1

"T": Total number of pixels in an optional or fixed area.

"L": Gray scale level of the shade component that is most common in the
specified area.

"M" Number of pixels of the shade component that is most common in the
specified area.

(1) Histogram of fixed area:

&. Display a B-mode ultrasound image.
Freeze the image by pressing the FREEZE switch.
Press the MEASUREMENT switch to display the "MEASUREMENT"
menu, then select "8 NEXT" till the following menu is displayed.

MEASURE -1 2 3 4 5 B
B CLEAR %STENO G-CALC LV-B HIST NEXT

Select "5 HIST".
NOTE: If a histogram measurement is made without pressing the
FREEZE switch, "FRZ Req." is displayed in the lower part of
the information display area.

b. The menu changes as follows, select "3 HIST-B".

HISTOGRAM 1 2 3 4 5 6
EXIT CLEAR HIST-B HIST-T
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A box cursor for histogram mesasurement {1 em
x 1 em) is displayed on the monitor, and the "+"
TRACKBALL FUNCTION switeh lights.
Fig. 2-7-2

c. Operate the TRACEBALL to move the box cursor to the place
where the histogram measurement is to be made.

d. Press the "MARE REP" switeh. The histogram in the box cursor
and its numerie value are calculated and displayed.

NQTE: Though the box cursor can be moved by operating the
TRACKBALL, the histogram is redisplayed after each
movement. Therefore, movement speed is very low.

e. When the "MARK REF" switeh is repressed, the numeric value of
the histogram disappears. The box cursor can-then be moved
rapidly by the TRACKBALL. After the box cursor is moved, the
histogram ean be displayed by pressing the MARK REF switch.

f. Another histogram measurement is possible by pressing the "x"
TRACEKBALL FUNCITON switech.

g. Selecting "2 CLEAR" ersses all the measurement marks and
measurement results.

h. To terminate the measurement, select "I EXIT" in the menu.
(2) Histogram of optional area:

a. Display a B-mode ultrasound image.
Freeze the image by pressing the FREEZE switch.
Press the MEASUREMENT switch to display the "MEASUREMENT"
menu, then select "6 NEXT" till the following menu is displayed.

MEASURE 1 2 3 4 5 6
B CLEAR 9%STENO G-CALC LV-B HIST NEXT

Select "5 HIST".

- NOTE: If a histogram measurement is made without pressing the
FREEZE switch, "FRZ Req." is displayed in the lower part of
the information display area.

b. The menu changes as follows:

BISTOGRAM 1 2 3 4 5 6
EXIT CLEAR HIST-B HIST-T

Select "4 HIST-T" in the menu.
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The "+" mark for histogram measurement is
. displayed on the screen and the "+"
TRACKBALL FUNCTION switch lights.

Fig. 2-7-3

c. Using the TRACKBALL, enclose the area for
histogram display with the trace. (The same
procedure as for the area/circumference
measurement by trace.) <

It is possible to return the trace to the position
to be corrected by continuously pressing the
"MARK REF" switch.

Fig. 2-7-4

d. Press the "MARK REF" switch. The histogram
of the part enclosed by the trace and its
numerie values are calculated and displayed.

¢ ? @,

I

Fig. 2-7-5

e. Another histopram is possible by pressing the
"x" TRACKBALL FUNCTION switch.

f. Selecting "2 CLEAR" erases all the measurement marks and
measurement results.

g. To terminate the measurement, seleect "1

EXIT" in the menu. All the measurement
marks and measurement results are erased.
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Percent Stenosis

Degree of stenosis is expressed as a value. .
The ratio between a non-stenotic point and stenotic point is calculated using

the measurement values of distance, ecircumference, and area. Any
measurements among distance, circumference and area can to be compared.

Further, the circumference and sreas measurement values do not depend on the

method used, either ellipse or trace. The percent stenosis is caleulated by the

following expression:

Perecent stenosis = (A - B) + A x 100 (%)

Where A is the measurement of a non-stenotic point, B is stenotie point.
Against two entered data (A and B), Percent Stenosis is automatically
calculated as a A of larger data.

In the following conditions, Percent Stenosis is displayed to "***9%" on the
screen.

1) A=B=0

2) B=0

NOTE; Though it is possible to calculate two measurements of different units
(e.g. distance and area), it has no clinical utilitv to do this eomparison.

Fig. 2-8-1 Measurement for "A" Fig. 2-8-2 Measurement for "B"
Example of measurements

Step:

&. Press the MEASUREMENT switeh to display the MEASUREMENT
menu. First, make measurements of the part where ratic is to be
calculated. (See the above example.) Without erasing the menu
displayed at present, select "5 NEXT" till the following menu is

displayed.
MEASURE 1 3 4 5 6
B CLEAR %STENO G-CALC LV-B HIST NEXT

b. Select "4 %STENO" in the menu. The menu changes as follows;

PERCENT 1 2 3 4 5 6
STENOSIS EXIT SET
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The measurement value in the top area is highlighted.
The highlighted value is entered into the "A" position.
When the value is suitable to substitute for "A" in the
above expression, select "5 SET" to set the value. If the
value is not suitable, press the MARK REF switeh to
lower the highlighting downward till an suitable value is
highlighted, then select "5 SET".

The measurement value at the top of the measurement
value display area is highlighted. The highlighted vaiue
is entered into the "B" position. When the value is
suitable to substitute for "B" in the expression, select "5
SET" to set the value. If the value is not suitable, press
the MARK REF switeh to lower the highlighting
downward till an suitable value is highlighted, then
seleet "5 SET",

After the above setting, the calculated value is
displayed on the sereen.

To terminate the calculation, select "1 EXIT". The
calculated value is erased.
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OBSTETRICAL CALCULATIONS

3. OBSTETRICAL CALCULATIONS

Introduction

This seetion provides the procedure for caleulating gestational age and fetal
weight.

(1)

(2)

Gestational Age (Subsection 3.1 and 3.2)

There are two ways to perform this calculation. One method is by
measuring a parameter such as the BPD (Biparietal Diameter).
(Subsection 3.1) The other method is by entering the date of the first day
of the last menstrual period. (Subsection 3.2}

"3.1 Gestational Age Calculation (Parameter Method)" (page 3-2)

This method is based on a fetal growth table for calculating the
gestational week. See subsection "3.1.1 Fetal Growth Table
Setting" for the programming procedure.

For the calculation procedure, see subsection "3.1.2 Procedure for
Gestational Age Calculation." on page 3-13.

For the method of entering the date of first day of the last menstrual
period, see subseection "3.2 Gestational Age Caleculation (Date
Caleulation).”

Fetal weight estimation (Subsection 3.3 page 3-14)

Estimated fetal weight may be calculated from the BPD and other
parameters.
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3.1 Gestational Age Caiculation (Parameter method)

3.1.1 Fetal growth table setting

The system has six user-programmable tables which are used for
gestational age calculations.

In the user-programmable table , the user can program any desired
growth table (User's Table). (See paragraph (2) page 3-6 for table
programming.)

In the built-in tables, commonly used tables are already
programmed. {See tables from page 3-8 onward.) By transferring
built-in tables to the user-programmable tables beforehand, it is
possible to use the transferred built-in table for a calculation. (See
subsection (1) page 3-3 for the transfer.) '

After the above growth table programming, gestational age
calculation is possible using & measurement. (See "3.1.2 Procedure
for Gestational Age Caleulation™.) o

The following information demonstrates the above state.

Viewing User-programmable Tables
monitor
1 BPD -
2 TUser's Table 1
Table Number 3 User's Table 2
Keyboard | —>= |Calculation | o = 14 User's Table 3
system
5 CRL --f--
- I
6 i
1
1
|
Built-in Tables !
]
1 BPD i
]
Measurement Z CRL e :
3 FL
Trackball 4 AC
5 HC
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(1)
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At the time of shipment of the equipment, no fetal growth table are
registered. A growth table may be registered and its title will
appear in a blank on the MEASUREMENT menu on pages "2" or "3".
(See the step below.} By selecting & title, that growth table may be
used for a gestational age calculation.

Step for display of MEASUREMENT menu pages "2" and "3":
Select B mode with the MODE switeh.

Press the MEASUREMENT switech and press the "6" FUNCTION
switeh two or three times. The following menu appears.

MEASURE 1 2 3 4 S 6

B CLEAR NEXT
MEASURE 1 2 3 4 3 6

B CLEAR RATIO FETL-W NEXT

There are blanks as noted, indicating that the user can input a
maximum of six kinds of growth tables.

For the user who has no dats, the system contains five kinds of
built-in tables.

Step for Transferring built-in table:
The system has 5 kinds of tables based on the Hadlock and others.
The contents of the tables are shown from page 3-8 onward.
a. Select B mode with the MODE switch.
Press the MEASUREMENT switech to display the
MEASUREMENT menu and seleet "6 NEXT" till the following
menu is displayed.
MEASURE 1 2 3 4 5 6
B CLEAR OB-PRO NEXT
b. Select "2 OB-PRO", and the menu changes as follows:
GESTATION 1 2 3 4 5 6

PROGRAM EXIT RETURN USER INT CLEAR SET




C.

OBSTETRICAL CALCULATIONS

The message as shown to the right LIST TABLE=[ USER ]

appears on the screen. 1 { )
2 { )
3 { )
1 { )
5 ( )
6 { )
TABLE NO.=_

List of user programmable tables

d. Determine the number to which the built-in table is to be

transferred, and enter the number from the keyboard. {Do not
press the FUNCTION numeral switeh at this stage.) The
entered number appears to the right of "TABLE NO.=". After
the entry, select "6 SET" to set the number.
* In the calculation menu, tables of lower listing number are
displayed in advance. If a table that is used frequently is set
at a lower number, the number of key operations can be
reduced.

e. The table to be transferred is LIST TABLE=[INTERNAL)
highlighted. A question appears on the BASED ON
screen, querying whether an internal 1 BPD ( KURTZ )
table or a user table is to be used

2 CRL ROBINSON
(PROGRAM TABLE = [USER/INT]). 3 PL E O'BRIEN ))
. . . . 4 AC { HBadlock )
In this case, an internal built-in table is 5 HC ( Hadlock )
to be transferred. Thus, select "4 INT" TABLE NO.=
in the menu. The display becomes as
shown to the right. - —
List of Built-in Tables
The menu changes as follows:
PROGRAM 1 2 3 4 5 6
INTERNAL  EXIT RETURN SET

1. Select one of the 5 kinds of obstetrical ealeulation data tables
and enter its number from the keyboard. The entered number
appears to the right of "TABLE NO,=",

After this entry, select "6 SET" in the menu, to complete the
operation. The operation seguence is automatically returned
to step "b". The transfer procedure can then be started anew.

g. To terminate all transfer operations, select "1 EXIT" or press

the "MEASUREMENT" switch.
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Step for Making User's Tables:
A meaximum of six kinds of tables can be programmed by the user.
The input procedure is described below.
Define the table in which user's table is to be input. The procedure
is the same as steps "a". to "d" in the preceding paragraph.
The table to be set is highlighted. A question LIST TABLE=[ USER ]
appears on the screen asking whether an internal |panrp NAME= [ ]
data table or a user table will be input. DIMENSION =[ ]
(PROGRAM TABLE = (USER/INT)). In this case, BASED ON =[
data is input by the user. Thus, select "3 USER".
Then, the display as shown to the right appears. W +d W +d
1 22
2 23
3 23
At the same time, the menu changes as follows;
PROGRAM 1 2 3 4 5 6
USER EXIT RETURN SET
The item "TABLE NAME=" is highlighted. LIST TABLE=[ USER |
.. TABLE NaME=] HIEN )
Here, enter the abbreviation characters to be DIMENSION =| ]
displayed on the MEASUREMENT menu from BASED ON =]
the keyboard.
: o s W +d W +d
The maximum number of abbreviation 1 22
eharacters to be input is 3. These characters 2 23
comprise the title of this table.
After this input, select "6 SET" for setting.
After setting, the highlighted part proceeds

to "DIMENSION=". Here, seleet =a
measurement method to be used for this
obstetrical caleulation. Five measurement
methods are available for obstetrieal
caleulations. For these, abbreviation
characters (D/T/E/A/V) are displayed.

13-5

LIST TABLE=[ USER ]
TABLE NAME={ BPD ]

DIMENSION =] HEENE )
BASED ON =[

+d W +d
22
23

LS

D : DIST {Distance measurement)
T: TRACE{Circumference measurement)

: AREA-E (Ellipse approximation area
measurement)

: AREA-T  (Trace area measurement)

: VOLUME

LIST OF ABBREVIATIONS
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Then, enter one of these abbreviation characters (D,T,E,A or V)
from the keyboard. After entering one alphabetic character, select

"6 SET" for setting.
The unit automatically changes
method.

After setting, the highlighted part proceeds to
"BASED ON=". Here, enter the obstetrical
caleulation data implementer, hospital name,
ete. It is possible to enter 3 maximum of 15
characters from the keyboard.

Following this input, select "6 SET" for setting.

The highlighted part proceeds to the top of the
data table (first week). Enter the standard
deviation at the " d" column and the numerie
value of this week at the "em" column from the
keyboard. For a week that has no data, select "6
SET" to proceed to the next week.

The highlighted part proceeds to the next line
(second week). Enter the data in the same
manner as the first week. Then select "6 SET".
For a week that has no data, select "6 SET" to
proceed to the next week.

according to the measurement

LIST TABLE=[ USER |
TABLE NAME=[ BPD ]
DIMENSION =[ DIST ]
BASED ON =[ mEEEE ]
W +d cm W +d cm
1 22

2 23

LIST TABLE=][ USER ]
TABLE NAME=[ BPD ]
DIMERSION ={ DIST ]
BASED ON =[ ALOKA ]
W 4d com W +d cm
1 D1 000.5 22

2 23

LIST TABLE=[ USER |}
TABLE NAME=[ BPD ]
DIMENSION =] DIST ]
BASED OR ={ ALOKA ]
W +d cm W +d cm
1 01 000.5 22

2 23

After completion of all data input, select "1 EXIT" in the menu.
To proceed to make another obstetrical caleulation data table,
select "2 RETURN" and then perform the procedure starting from

step "a".
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Table NO. 1
Biparietal Diameter
KURTZ
BPD Number of Starllda.rd
(em) Weeks Deviation
( *days)
2.0 12 4
2.3 13 4
2.7 14 4
3.1 15 8
3.4 16 6
3.8 17 8
4.1 18 10
4.5 19 15
4.8 2Q 13
5.1 21 11
5.4 22 13
5.7 23 12
6.0 24 11
6.3 25 11
6.6 26 11
6.8 27 9
7.1 28 8
7.4 29 7
7.6 30 7
7.8 31 9
8.1 32 10
8.3 33 11
8.5 34 12
8.7 35 11
8.9 36 11
9.1 37 9
9.2 38 8
9.4 35 8
9.6 40 8
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Table NO. 2
Crown-Rump Length
ROBINSON
CRL Number of ;ta{ld:_rd
(em) Weeks eviation
{ *days)
0.9 7 5
1.5 8 5
2.2 9 5
3.1 10 5
4.0 11 5
5.2 12 5
6.4 13 5
7.8 14 5
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Table NO. 3
Femur Length
O'Brien
FL Number of | Stendard
(cm) Weeks Deviation
( *days)
1.3 13 7
1.7 14 7
2.0 15 7
2.2 16 1
2.6 17 7
3.0 18 7
3.3 19 7
3.5 20 7
3.8 21 7
4.1 22 7
4.4 23 7
4.6 24 7
4.8 25 7
5.1 26 7
5.3 27 7
5.5 28 7
5.7 29 7
5.9 30 7
6.1 31 7
6.3 32 7
8.5 33 7
6.6 34 7
6.8 35 7
7.0 36 7
7.1 37 7
7.2 38 7
7.4 39 7
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Table NO. 4
Abdominal Circumference
Hadlock

Number of Star.lda-rd
(em) Weeks Deviation
( +days)
10.4 16 - 13
11.6 17 13
12.8 18 14
-13.9 19 14
15.0 20 14
16.2 21 14
-17.3 22 14
18.4 23 14
18.5 24 15
20.8 25 15
21.8 26 15
22.7 27 15
23.8 28 15
24.8 29 15
25.9 30 21
26.9 31 21
27.9 32 21
28.9 33 21
29.9 34 21
30.9 35 21
31.8 36 18
32.9 37 18
33.9 38 18
34.8 39 18
35.8 40 18
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Table NO. 5
Head Circumference
Hadlock
HC Number of Stai:ida.rd
(cm) Weeks Deviation
( *days)

8.0 14 9
10.5 15 9
12.1 16 )
13.5 17 9
14.9 18 11
16.3 19 11
17.5 20 11
18.8 21 11
19.9 22 11
21.0 23 ' 11
22.1 24 11
23.1 25 16
24.1 26 16
25.1 27 16
26.0 28 16
26.9 29 16
27.7 30 19
28.5 31 19
29.3 32 19
30.1 33 19
30.9 34 18
31.6 35 18
32.3 36 19
33.0 | 37 24
33.7 38 24
34.4 39 24
35.0 | 40 24
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3.1.2 Procedure for Gestational Age Caleculation

This function permits calculating the gestational age and estimated
delivery date from the measured values such as biparietal diameter
(BPD), crown rump length (CRL), femur length (FL), abdominal
circumference {(AC) and head circumference (HC). This function adopts
the multiple fetal growth index adding method. As various indexes are
registered continuously, the mean gestational age and mean estimated
delivery date are obtained by averaging the gestational ages and
estimated delivery dates ecalculated when individual indexes are
calculated and displayed.

Steps:

Seleet B mode with the MODE switch. When the desired image is
displayed, freeze the image with the FREEZE switeh. Press the
"MEASUREMENT" switeh to display the menu. Seleet "6 NEXT" till

the menu containing the title of the growth table to be used is on
the screen.

The following is an example using a BPD table. (This BPD table is
what was transferred to the menu by the obstetrical ecaleulation
data table built into the Aloka-650.)

{(Example of menu )

MEASURE 1 2 3 4 5 6
B CLEAR BPD CRL FL AC NEXT

(1) Where measurement has been finished:

a.  Select "2 BPD" in the menu, and the BPD :  05.3CM
display shown at right appears in : W d+ d
the lower right part of the sereen. : /]

The measured value at the top is
highlighted, and the value is used AVE: Wd+rd : / /
for the computation of a BPD. -

T
Average
b. If the measured value highlighted is BPD .; 05.3CM
not appropriate for the : 29W 0d+ 104
computation, press the "MARK : 87/ 05/ 27

REF" switech to lower the
highlighted part to a lower line. AVE: 22W 0d+10d : 87/ 05/ 27
When the display is lowered to the -
lower line, the measured value in 1
the lower line is automatically used

Average
as the BPD value.
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If one or more of the measured values in the measurement
information display area are still not appropriate, lower the
highlighted part to the bottom and then press the "MARK REPF"
switeh. The distance measurement caliper mark "+" is displayed on
the sereen and measurement is ready.

BPD 1 2 3 4 5

EXIT

SET

Measure the distance of the region suitable for the obstetrieal
mesasurement in use. After completion of the measurement, select

"6 SET". The gestational age is calculated by referring to the fetal _

growth table. (The caliper mark in the above step disappears.)

The estimated delivery date is calculated by the following
expression:

EDC =DATE+(PW-CGW)x 7

EDC: Estimated date of confinement

DATE: Date displayed in the upper right part of monitor

PW: Pregnancy week. This is set at 40 weeks.

GW : Gestational week calculated by referring to the fetal
growth table

When another obstetrical caleulation is performed continuously with
& different menu, the average between the previous caleculation
result and the new calculation result is displayed under "AVE". In
caleulations using this multiple fetal index adding method, the mean
gestational week and mean estimated delivery date for a2 maximum
of 4 measurements are displayed.

Note:When the probe or mode is changed for the second and
subsequent measurements, the marks on the tomographic
image and the calculation results displayed on the right side
of the sereen disappear. However, the results of gestational
week and estimated delivery date displayed in the lower part
of the screen are retained.

To terminate the calculation seleet "1 CLEAR" in the menu. All
the displayed measured values and measurement marks are erased.
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{2) Where measurements have not been finished:

8.  Seleet "2 BPD" in the menu, and the Caleulation item  BPD : 00.0CM
display shown at right appears in Gestational age s W d+ d

the lower right part of the screen Estimated delivery date: / /
while the distance measurement

caliper mark "+" will appear on the AVE: W a+ d: / /
image. 1

Average

BPD 1 2 3 4 5 6
EXIT SET

Measure the region suitable for the obstetrical ecaleulation in use
and select "6 SET". The caliper mark disappears.

The gestational age is calculated by referring to the registered
fetal growth table.

b. To calculate gestational age with Celculation item  BPD : 05.3CM
another parameter and obtain Gestational age :22W 0d+10d

average, select "1 EXIT" and |pgtimated delivery date: 87/05/27
perform the step "a".

. AVE: 22W 0d+ 10d :87/05/27
The average between the previous 1
measurement result and the new Average

- measurement result is displayed
under "AVE",

c. After completion of ealeulations, select "1 EXIT"
Then select "1 CLEAR" in the menu.

All the displayed measured values are erased.
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3.2 Gestational Age Calculation (Date Calculation Method)

Enter the starting date of the last menstruation from the keyboard to calculate
the gestational week and estimated delivery date. As this calculation uses no
measurement results, no previous measurement is required.

a. Check that the date of diagnosis (today's date) is correctly displayed in
the line of "DATE;" in the upper right part of the screen.

b. Select "B" (B/M or B/D is also selectable) by the MODE switeh and press
the "MEASUREMENT" switch to display the measurement menu on the
sereen. Then select "6 NEXT" till the following menu is displayed.

MEASURE 1 2 3 4 5 6
B CLEAR %STENO G-CALC LV-B HIST NEXT

Seleet "3 G-CALC" in the menu, and "LMP = / " (Month/day) will be
displayed in the upper right part of the sereen. The menu changes as

follows:
GESTATIONAL 1 2 3 4 5 6
‘ CALCULATION EXIT SET

c. Enter the starting date of the last menstruation from the keyboard. If
the month or day number is less than 10, enter 0 for the first digit.

Enter 4 numbers (MO/DAY) from the keyboard and select "6 SET" for
setting.

The gestational age and estimated delivery date will be calculated and
displayed.

CGW and EDC are calculated by the following expressions:
CGW = (DATE - LMP) =+ 7

EDC = LMP + PW x 7

CGW: Calculated Gestational Week
EDC: Estimated Date of Confinement
LMP: Date of first day of Last Menstrual Period
PW: Pregnancy Week
d. After completion of the measurement, select "1 EXIT". The menu

returns to the original one.
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3.3 Fetal Weight Calculation

The fetal weight is estimated from the measured values of Biparietal
Diameter (BPD), Abdominal Circumference (AC) and Femur Length (FL),

For fetal weight estimation, the following two formulas are available:

Formuls A :SHEPARD
FW (g) = 16EXP [(AC x 0.046) - (BPD x AC x 0.002646) + {BPD x 0.166)
+ 1.2508]

Formula B :HADLOCK

FW (g} = 10EXP [1.3598 + (AC x 0.051) + (FL x 0.1844) - ({AC x FL
x 0.0037)]

The figures below show the measurement necessary for the above formulas.

BPD: Biparietal Diameter

=

FL: Femur Length

|

AC: Abdominal Cireumference

|
(U
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Steps:
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Select "B" with the MODE switch and press the "MEASUREMENT"
switch to display the MEASUREMENT menu. - Then seleet "6 NEXT"
till the following menu is dispiayed.

MEASURE 1 2 3 4 5 6
B CLEAR RATIO FETL-W NEXT

Where measurements have been finished:

When two to four parameter measurements have been

finished, follow the following procedure:

a. Seleet "5 FETL-W" in the menu, and the menu changes as follows:

FETLWEIGHT 1 2 3 4 5 6
EXIT SHEPARD HADLOCK C SET

b. Select a formula for fetal weight estimation between SHEPARD or
HADLOCK in the menu.

As an example, a description will be made where the formula for
SHEPARD has been selected.

c. When SHEPARD is selected, the BPD and the numeric value in the
top line of the measurement information display area among the
measured values are first highlighted. If the highlighted value is to
be used for the calculation, select "6 SET" to register it.

If the measured value differs from the value to be used as BPD,
press the "MARE REF" switch to lower the highlighted part in the
measurement information display area down line by line.

When an appropriate numeric value is highlighted for BPD, select "6
SET" in the menu to register it.

d. If no values in the measurement information display area sre -
appropriate, lower the highlighted part to the bottom by using the
"MARK REF" switeh and press the "MARK REF" switch once again.
Then, the "+" caliper mark will appear on the screen. With the
caliper mark, measure the region suitable for BPD.

After éompletion of the measurement, select "6 SET™ in the menu
for setting.

e. Next AC is highlighted. Perform the above steps "e'" and "d" to
register all the parameters. .

Caleulated value is displayed to the right of "F-W:" in grams.

1. To terminate the caleulation, seleet "1 EXIT" in the menu.
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(2) Where no measurements have been finished:

C.

d.

8. Select "5 FETL-W" in the menu, and the menu
changes as follows:

FETALWEIGHT 1 2 3 4
EXIT SHEPARD HADLOCK Cc

SET

Select a formula for fetal weight estimate between
SHEPARD or HADLOCK.

As an example, following description is when
SHEPARD has been selected.

When SHEPARD is selected, the BPD is first
highlighted. The distance measurement caliper
mark "+" is displayed on the image.

Measure the region suitable for a BPD by using
these caliper marks and select "6 SET" in the menu
to enter it.

Then the (AC) is automatically started. The AC and
the measured value at the top are highlighted.

After that, perform the same operations as those
for BPD., For each input, seleet "6 SET" for setting.
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4, CARDIAC ANALYSIS

. This calculating function is available on B-mode and M-mode images.
Refer to the individual instructions per mode in the following sections.

The use of the 6p1:iona1 physiological signal unit (PEU-650) enables
accurate measurements.

4.1 Left Ventricular Funetion Caleulations (for B-mode)

For cardiac function (left ventricular funetion) ealculations using the B-
mode image, the sectional area of the left ventricle is measured by using
area measurements (ellipse method). The volume of the ellipse whose
axis of revolution is the long axis is found. The contents of the
calculations are as listed below:

Parameter Parameter Expression or Unit
(Abbreviation) {(in full spelling)} operation
ESA End-Systolic Area (Measurement) em?
_ ESS End-Systolic Short Axis (Measurement) cm
. ESL End-Systolic Long Axis _ (Measurement) ¢m
ESY End-Systolie Volume ESV=8/(3n) x ESA x ml
ESA/ESL
EDA End-Diastolic Area {(Measuremernt) em?
EDS End-Diastolic Short Axis |(Measurement) cm
EDL End-Diastolie Long Axis (Measu_rernent) cm
EDV End-Diastolic Volume EDV=8/(3n) x EDA x ml
EDA/EDL
sV Stroke Volume SV=EDV - ESV m!
CcoO Cardiac Output CO=8V x HR + 103 1/min
EF Ejection Fraction EF= 5V + EDV
HR Heart Rate Automatic or manual beat/min-
input

Table 4-1 List of Left Ventricle Function Calculations for B-mode
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Procedure for Caleulations for B-mode:

a. Display a left ventricular long-axis image at end systole.
Press the MEASUREMENT switch, and display the following menu:

MEASURE 1 2 3 4 3 i
B CLEAR %STENC G-CALC LV-B HIST NEXT

Select "4 LV-B" from the menu. The area
measurement mark " :+: " will appear at the center
of the sereen, and 'the " f]" TRACKBALL
FUNCTION switch will light.

At the same time, the "+ESA" is highlighted and the
menu changes as follows:

Fig. 4-1-1
LV FUNCTION 1 2 3 4 5 6
EXIT HR SET
2 HR: When an ECG is not displayed, it is possible to enter it

from the key board. .

b. Use the TRACEBALL to position the mark to the ~\

center of a target. —
Q

Fig. 4-1-2

c. Press the MARK REF switeh.

The trackball works to lengthen or shorten the vertical and
horizontal axes of the mark. (See Fig. 4-1-3.)

LpeT TR

Fig. 4-1-3
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d.  Press the MARK REF switch and turn the "+ mark by operating
the TRACKBALL as shown below.

..............

................

Fig. 4-1-4

NOTE: When the MARK REF switeh is pressed, the TRACKBALL
function is switeched in this sequence: movement, axis
extension/contraction, rotation and movement.

Movement Axis extension/contraction —s=i Rotation

T

e. After the ESA (end-systolie sarea) is measured,
ESS (End-Systolic Short Axis), ESL (End-Systolic LN\

Long Axis} and ESV (End-Systolie Volume) are
9/

automatically calculated.
Fig. 4-1-5

f. By using the ECG SYNC (Electrocardiogram Synchronization) funetion
(with optional unit), re-scan to display an end-systolic image.

However, when an end-systolic long axis image &and an end-diastolic
image are displayed beforehand by the dual-image display function,
transfer the active mark "¥" to the end-diastolic image by the
SELECTOR switch after step "e".

g. Press the " Ej" TRACKBALL FUNCTION switch. N\
The " x " mark is displayed. Then, perform an T\
EDA ({end-diastolic area) measurement in the ‘
same way as the systolic measurement. @
Immediately, EDS {end-diastolic short axis), EDL
(end-diastolic long axis), EDV (end-diastolic 9
volume) SV {stroke volume) and EF (ejection

fraetion) are calculated and displayed.
Fig. 4-1-6
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h. When the ECG is displayed, the heart rate is
automatically read and the CO value is caleulated.

If there is no ECG displayed, select "2 HR" in the
menu and enter the value from the keyboard. Then
select "6 SET". The CO value is calculated.

To redo left ventricular function measurements, the
value can be changed freely by pressing the
TRACKBALL FUNCTION caliper mark switches (+
and x) alternately.

i. To terminate the measurements, select "1 EXIT".
Example of LV-B measurement information display:
LV FUNC.
AREA-LENGTH
+ESA:10.1 em? LV end-systolic area_ : 10.1 em2 T
ESS:03.2 em LV end-systolic short axis : 3.2 em | Measured by
ESL:04.5 em LV end-systolic long axis : 4.5em i+ mark
ESV:025 ml LV end-systolic volume i 25 ml —
xEDA:23.8 em? LV end-diastolic area : 23.8 em?2 —
EDS:04.4 em LV end-diastolic short axis : 4.4 cm | Measured by
EDL:05.0 em LV end-disstolic long axis : 5.0em?2 ":x " mark
EDV:070 ml LV end-diastolic yolume + 70 ml —‘
SV: 0.45 ml Stroke volume 45 ml
HR: 065b/m Heart rate 65 beat/min
CO: 2.9/ m Cardiac output 2.9 liter/min
EF: 0.64 Ejection fraction 0.64
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Contents of the caleulations are listed below:

4.2 Left Ventricular Funetion Calculations (for M mode)

Param_et?r .Parameter Expressign or Unit
(Abbreviation) (in full name) operation
ESD End-Systolic Dimension (Measurement) cm
ESV End-Systolie Volume See NOTE below ml
EDD End-Diastolic Dimension {Measurement) em
EDV End-Diastolic Volume See NOTE below ml
Sv Stroke Volume SV=EDV - E5V ml
CO Cardiae Qutput CO=5V x HR + 103 1/min
EF Ejection Fraction EF= SV + EDV -
FS Fractional Shortening FS={(EDD - ESD} + %
EDD x 100
ET Ejection Time {Measurement} sec
MSER Mean Systolie Ejection Rate MSER= 8V + ET ml/sec
MVCF Mean Velocity of Cireumferential | MVCF= EDD- ESD) eirefsee
-~ Fiber Shortening + (EDD x ET)
‘ HR Heart Rate Automatically or beat/min
manual input

Table 4-2 List of Left Ventricle Funetion Caleculations for M-mode

NOTE:

Pombo's expression
v=13
Teichholz's expression

V=113 /(2.4 + L)

V (ml) = ESV, EDV
L (em) = ESD, EDD

Two methods are selectable depending on the size of the left ventricle:
one uses Pombo's expression, and the other Teichholz's expression

As the left ventricular volume becomes larger and the ventricular shape
approaches a sphere, the real long axis dimension becomes less than twice the
short axis dimension. Aeccordingly, the use of the POMBO expression causes a
large error. Therefore when the left ventricular volume is 200 ml or more, the
TEICHHOLZ expression should be used.

NOTE:

For the sake of numeric processing in this equipment, if an

ESD/EDD value below 0.7 em is input, the ESV/EDV display
Calculations are unable to be processed with

becomes 0 (zero) ml.
values below 0.7 cm.
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Procedure .

There are no differences in the measurement procedure and measurement
result display between the POMBO and TEICH methods. However,
different approximate expressions are used for the end systolic volume
(ESV} and end diasteolie volume (EDV).

a. Display a left ventricular M-mode image,
Press the "MEASUREMENT" switch, and display the following

menu:
MEASURE 1 2 3 4 5 6
M CLEAR VEL H-RATE POMBO TEICH NEXT

Select "4 POMBO" (or "5 TEICH™ from the menu.
The caliper mark " + " will appear at the center of
the screen and the " [+ |* TRACKBALL FUNCTION
switeh will light.

+
Fig. 4-2-1
At the same time, the "+ESD" (end-systolie
~dimension) is highlighted and the menu changes as
follows:
POMBO 1 2 3 4 5 6
(or TEICH) EXIT HR SET
b. Move the + mark to the measurement starting T ——_—T
position with the TRACKBALL. B
W
W
—— i/""‘--..____._.
%
Fig. 4-2-2
c. Press the MARK REF switeh and measure the ESD p—
(end-systolic dimension) with the TRACKBALL. TN
ESD and the ESV (end-systolic volume) are —\./,>\£\
caleulated and displayed. e
—_—— e
Fig. 4-2-3
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Press the " x " TRACKBALL FUNCTION switch.
The "x" mark is displayed in the center of the screen
and the EDD (end-diastolie dimension) is
highlighted.

Position the mark at the starting point for the EDD
measurement. The target of end-diastolie
dimension measurement will correspond with the
top of the R wave of the ECG trace.

Measure EDD by the same procedure as used for
ESD.

EDD, EDV (end-diastolic volume), SV (stroke
volume), EF (ejection fraction) and FS (fractional
shortening) are calculated. When ECG is displayed,
the HR {heart rate) value is sutomatically read out
and the value of CO (cardiac output) is calculated.

When an ECG is not displayed, select the "2 HR" in
the menu, input the heart rate from the keyboard,
then select "6 SET".

Press the ".." TRACKBALL FUNCTION switch.

The "..-" mark is displayed at the center of the
screen and the "ET" is highlighted.

Using the TRACKBALL, move the "+" mark to the
starting point for & ET measurement.

Press the "TMARK REF" switch and measure the ET
(shown in the cirele in the figure to the right).

Note: The LV ejection time means the time from a
waveform rise to the dicrotic notech "DN:Dicrotie
Noteh" after the display of carotid arterial pulse
wave.
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After the ET is set, MSER (Mean Systolic Ejection
Rate) and MVCF (Mean Veloceity of Cireumferential
Fiber Shortening) are sutomatically calculated and

displayed.

i If a correction is necessary, press the caliper meark
switeh {+ or x) for the measurement to be corrected
and redo the measurement.

ja To terminate the measurement, select "1 EXIT".

Example of measurement information display:

LV FUNC
POMBO
ESD: 2.2 em
ESV: 011 ml
EDD: 4.0 em
EDV: 064 ml
SV: 053 ml
HR: (660 b/m

CO: 3.21/m
EF: 0.82
FS: 45%
ET: 0.27 s

MSER: 196 ml/s
MVCF:1.6 cir/s

+; 2.2 em

End systolic dimension between + and + marks 2.2 em
End systolic volume 11 ml

End diastolic dimension between X and x marks 4.0 ¢m
End diastolic volume 64 ml

Stroke volume 53 ml

Heart rate (input from the keyboard for playback
measurement) 60 beats/min

Cardiae output 3.21/min

Ejection fraction 0.82

Fractional shortening 45%

Ejection time between + and + mark
Mean systolic ejection rate 196 ml/sec

0.27 sec

Mean veloeity of circumferential fiber shortening

1.6 ecir/sec
Indicates the current measurement item (highlighted).
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DOPPLER ANALYSIS

5. DOPPLER ANALYSIS (option)

. NOTE: Doppler measurement and ansalysis are possible when the
optional Doppler module is installed.

5.1 Veloeity Measurement (on D mode)

a. Display a Doppler pattern on the sereen in either D or B/D mode.
Freeze the pattern with the FREEZE switeh.
Press the MEASUREMENT switch to display the following menu,
then select "2 VEL".

MEASURE 1 2 R 4 5 6
D CLEAR VEL ACCEL AVE NEXT

The mark " —+ for veloeity measurement is displayed in the center of
the screen. In the message area, "POINT" is displayed. The " "
switeh lights.

b. Move the mark to the measurement position with

the TRACEBALL. ;
The measured value is displayed. /\/\

Fig. 5-1-1

c. To measure another velocity and obtain the ratio of velocity between the
two points, press the MARK REF switch.

The second mark is superimposed on the first mark. By operating the
trackball, the seeond mark moves and the first mark remains stationary.
(The first mark becomes a dotted line.)

d. Move the line to the measurement position with the

TRACKBALL. Ry

The measured value of the second mark and the / \/I\

ratio {first/second} are displayed.

Fig. 5-1-2
NOTE: Each time the MAREK REF switeh is pressed, the movable mark is
switched between the first and the second mark. The solid line is

always movable,

e. By pressing the "x", " ..« ", or " 2z " switch, another pair of velocity
measurements is possible in the seme manner.

1. To terminate the measurement, select "1 CLEAR"
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Example of VEL measurement information display:

VEL(D)
+: 52.48em/s  Velocity measured by the first "+ " mark
27.13em/s  Veloeity measured by the second "—+— " mark
R: 192.00% Ratic of the measured values between the first and the
second marks.
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5.2 Acceleration Measurement

. s, Display a Doppler pattern on the sereen in either D or B/D mode.
Freeze the pattern with the FREEZE switch.
Press the MEASUREMENT switch to display the following menu,
then select "3 ACCEL".

MEASURE 1 2 3 4 5 6
D CLEAR VEL ACCEL AVE NEXT

The mark " -i- " for an acceleration measurement is
displayed in the center of the screen. In the
message area, "POINT" is displayed. The " + "
switeh lights,

b. Move the mark to the starting point with the TRACEBALL.
(Position the mark so that the crossed point of the mark moves to
the measurement point.)

c. Press the MARK REF switch,

The end point setting mark is displayed and the first mark becomes
a dotted line.

_ d.  Move the "1 " mark to the end point with the ;
‘ TRACKBALL. .
The acceleration is displayed. ‘. \/\

Fig. 5-2-1
NOTE: Each time the MARK REF switch is pressed,
the movable mark is switched between the
first and the second mark. The solid line mark
is always movable.

e. By pressing the "x", ... ", or " :: " switeh, another pair of velocity
measurements is possible in the same manner.

f. To terminate the measurement, select "1 CLEAR".

Example of ACCEL measurement information display:

ACCELERATION
+:
034.60 em/s® Acceleration between the " +" mark and " ' mark

‘ 62.21 em/s Veloeity component of the first mark
36.95 em/s  Velocity component of the second mark
00.73 s Time difference between the " " and " + mark
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5.3 Average Flow Velocity Measurement

a. Display & Doppler pattern on the sereen in either D or B/D mode.
Freeze the pattern with the FREEZE switch.
Press the MEASUREMENT switeh to display the following menu,
then select "4 AVE".

MEASURE 1 2 3 4 5 6
D CLEAR VEL ACCEL AVE NEXT

The caliper mark "+" is displayed on the screen. In
the message area, "TRACE" is displayed.

b. Move the "+" mark 1o the trace starting point with
the TRACKBALL.

c. Press the MARK REF switch.

d. Trace the average flow velocity portion of the
spectrum pattern with the TRACKBALL.

Fig. 5-3-2

NOTE: Pressing and hoiding the MARK REF switch erases the trace
little by little from the end of the trace for correction.

e. Press the MAREK REF switch. Average flow
veloeity is displayed.

f. By pressing the "x", " .« ", or " z " switeh, another trace for average flow
velocity measurement is possible in the same manner..

g. To terminate the measurement, select "1 CLEAR".

Example of "AVERAGE VELOCITY" measurement information display:

AVE-VEL
+: 00.34cm/s Average flow velocity
FL-T: 1.37ss Blood flow time (time between the start and end point of the

trace)
FL-D:000.5 em Bilood flow time
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5.4 Valve Orifice Area Measurement

8. Display a Doppler pattern on the screen in either D or B/D mode.

Freeze the pattern with the FREEZE switeh.

Press the MEASUREMENT switch and seleet "8 NEXT" to display

the following menu, then select "2 CARDIO".

3 4
SV/CO PV

MEASURE 1 2
D CLEAR CARDIO

5 6
V.UNIT NEXT

The line mark " ——" for measurement is displayed in the center of.

the screen. The menu changes as follows.
"POINT" is displayed.

In the message ares,

CARDIO 1 2 3 4
EXIT CLEAR ENTER ERASE

5 6
AVE

b. Move the mark to the maximum velocity position
with the TRACKBALL. PK (Peak Velocity) and
PPG (Peak Pressure Gradient) are calculated and
displayed.

c. Press the " x " TRACKBALL FUNCTION switch.
The "x" mark for mean velocity measurement is
displayed.

d. Move the "x" mark to the measurement starting
position with the TRACKBALL.

e. Press the MARE REF switeh.

{. Trace the average part of the Doppler pattern with
the TRACKBALL.

NOTE: Pressing and holding the MARK REF
switech erases the trace little by little
from the end of the trace for correction.
Pressing the " x " switch restarts the

trace all over again.
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DOPPLER ANALYSIS

Press the MARK REF switch. MN {mean value of
maximum veloeity, MPG (mean pressure gradient),
T-PK (time to peak), ACCEL (scceleration) and FL-
T (flow time) are caiculated and displayed.

Press the E, " switeh.

The "+ " mark is displayed at the center of the / \/\
screen. In the message display ares "SLOPE" is

displayed.

Position the mark to the peak of the pattern with
the TRACKBALL. Then press the MAREK REF
switch.

Fig., 5-4-4

Move the " + " mark to the end point of the
pressure half-time with the TRACKBALL. P1/2T
(Pressure Half-Time) and M/TVA (Mitral/Tricuspid
Valve Area) are calculated and displayed.

@ To register the measurement result, select "3
ENTER".

@ To erase the measurement result, select "4
ERASE".

@ To average the registered data, select "5
AVEN,

To terminate the measurement, select "2 CLEAR".

To make another measurement, select "1 EXIT",
The menu returns to the original one.
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Example of "CARDIO" measurement information display:

DDP No. 00 Number of measurements executed
+PK:00.79 m/s Maximum flow veloecity (velocity between base line and mark}
PPG: Peak Pressure Gradient

001.3 mmHg

XMN:00.00 m/s Average value of instantaneous maximum veloeity
(average value traced by bright line)

MPG:
000.0 mmHg
T-PK:0.00 s Time to peak
ACCEL: Acceleration
00.00 m/s2

FL-T:0.00 s Flow time
P1/2T:0.00 s Pressure half time (ealculated from mark-to-mark gradient)

M/TVA: Mitral/tricuspid valve area
00.00 em?
Result OK? Usability of CARDIO measurement data as averaging (EN/ER)
~ data '
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5.5 Cardiae Output Measurement

{Expression)

ET= te - ts Base line -

SV =[J V(t)dt] x CSA x 102

CSA = n/4 x (CSD)2

CO=SVxzHR = 103

Trace V(t}
(Abbreviations and units)
Fig. 5-5-1

ET ¢ Ejection Time (sec)

sv : Stroke Volume (ml)

V(1) : Mean Velocity (m/sec)

CSA  : Cross Sectional Area (cm2)

CSD : Cross Seetional Diameter (em)

CcoO : Cardiae Qutput (}/min)

HR ¢ Heart Rate {beat/min)
8. Display a left ventricular image as shown in the

figure at the right (the plane that permits detecting

Doppler information of the left ventricular outflow

tract). Also display a spectrum for the end-systolie

left ventricular outflow tract in Doppler mode. ‘(\

Fig. 5-5-2

Press the "MEASUREMENT" switch and select "NEXT" till the
following menu is displayed:

MEASURE 1 2 3 4 5 6
D CLEAR CARDIO SV/CO PV V.UNIT NEXT

Select "3 SV/CO". The caliper mark "+" is displayed on the sereen
and the menu changes to the following:

SV/CO i 2 3 4 5 6
EXIT HR CSD SET
"2 HR" : When no ECG waveform is displayed, it is possible

to input heart rate from the keyboard.

"3 CSD" It is possible to input the value of CSD from the
keyboard.
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b. Move the mark to the trace starting point ("ts" in
the figure) with the TRACEKBALL.

e. Press the MARE REF switeh.

d. Trace the spectrum pattern of the LV systolic mean
veloeity (highest-brightness part).

NOTE: It is possible to erase the trace little by little
from the end point by pressing and holding the
MARK RET switch.

Fig. 5-5-4
e. Press the MARK REF switch, and the ejection time is displayed.

Next, measure the left ventricular cross-sectional diameter either in B-
mode or M-mode.

f. Press the MODE switeh "B" or "M".

When B mode is selected:
g. Display an LV long axis image.
h. Press the " x " TRACKBALL FUNCTION switch.

NOTE: In the case of simultaneous display (e.g., B/D), move the "+"
mark on the B-mode image.

i The "x" measurement mark is displayed. Position
the mark at the starting point for the CSD
measurement (at the level of the anterior aorfic o

root). }t |
Note: Care should be taken to make this measurement in

the area of the maximum diameter.
Press the MARK REF switeh.

je Position the mark at the end point for the CSD
measurement.

CS8D (Cross-Seectional Diameter), CSA (Cross
Seetional! Area) and SV (Stroke Volume) are
displayed.
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NOTE: To correet the CSD value, select "3 CSD" and enter & numeric
value from the keyboard. Then, seleect "6 SET".

Example 2.1em — Press @ @ EI
10.0em — Press @ D El

k. When an ECG is displayed, HR (Heart Rate) and CO (Cardiac
Output) are automatically ealculated and displayed.

When no ECG is displayed (or for correction), select "2 HR"™ and
enter the heart rate from the keyboard. Then, select "6 SET".

1. To terminate the measurement, seleet "1 EXIT".

(2) To find an LV systolie eross sectional diameter via M-mode image:

m. Display an M-mode image.

n.  Press the " [x ' TRACKBALL FUNCTION switch. T
o. Move the " ‘{'" mark te the starting position to
measure the systolic aortie diameter with the M/\
TRACKBALL.
p.  Press the MARK REF switch. Fig. 5-5-7

q. Move the "+ " mark to the end position of the
systolic aortic diameter with the TRACKBALL. P N

CSD (Cross-Sectional Diameter), CSA (Cross- /\D\O

Sectional Area) and SV (Stroke Volume) sare 1
displayed. TN

NOQTE: To correct the CSD value, select "3 CSD" and
enter a numeric value from the keyboard.

Then, select "6 SET™.
r. When an ECG ?s displayed, HR (Heart Rate) and CO (Cardiac

Output) are automatically calculated and displayed.

Fig. 5-5-8

When no ECG is displayed (or for correction), select "2 HR" and
enter the heart rate from the keyboard. Then, select "6 SET.

S, To terminate the measurement, select "1 EXIT".

Example of 'SV/CO’ caleulation information display:

SV/CO

+ET:1.00s Ejection time (seconds)

XCSD:00.2em Cross-sectional diameter of left ventricle outflow tract (aorta)
{em)

CSA:00.03em2  Cross sectional area of left ventricle outflow tract (aorta) {cm2)

SV: 99ml Stroke volume (milliliter)

HR: &0b/m Heart rate (beat/minute)
CO: 5.931/m Cardiae output (liter/minute)
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5.6 Peripheral Vascular Measurement (peripheral vascular blood flow measurement)

. This measurement is suitable for obtaining the flow velocity of a peripheral vascular
system such as an artery.

Two methods are available: Pulsatility Index method and Pourcelot Index method.
The Pulsatility Index method measures the blocod flow veloeity by trace using a
Doppler waveform. (See Fig. 5-6-1.). The Pourcelot Index method measures two
blood flow veloeities in blood flow. {(See Fig. 5-6-2.)

* Pulsatility Index = I( A - B) / Average peak velocityl

* Pourcelot Index = ( 1Al - IBl ) / Al

A: Peak flow veloeity 1 B: Pesk flow velocity 2

A A
B
B
£ i Fig. 5-6-1 Fig. 5-6-2
1. ' Select D mode (B/D mode is also selectable} with

the MODE switeh (M for D mode and B/M for B/D
mode)}, and display a Doppler pattern.

After displaying a Doppler pattern, press the
MEASUREMENT switch, and seleet "6 NEXT" till
the following menu appears. Then select "4 PV",

MEASURE 1 2 3 4 5 6
D CLEAR = CARDIO SV/CO PV V.UNIT NEXT

2. The menu changes as follows:

PERIPHERAL 1 2 3 4 5 6
VASCULAR EXIT CLEAR PULSA POUR

The two methods will be deseribed separately.
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5.6.1 PV measurement by Pulsatility Index method

&.

b'

C.

Select "3 PULSA". The caliper mark "+" for a
Pulsatility Index measurement appears on the
image. Move the mark to the trace starting point
with the TRACEKBALL, then press MARK REF
switch.

Trace the Doppler pattern clearly with the
TRACEBALL.

After the trace comes to the ending point, press the
MARK REF switeh to complete the operation.
Measurement result is displayed.

+

To terminate the measurement, first seleect "1
EXIT". Then select "1 CLEAR". All the
measurement marks and measurement results
disappear.

5.6.2 PV measurement by Pourcelot Index method

a.

C.

Seleet "4 POUR", The line mark for the Pourcelot
Index measurement appears on the image.

Move the line mark to the maximum velocity point
of the first peak of the Doppler pattern with the
TRACEKBALL then press the MARK REF switch.

Press the MARK REPF switch, and another line mark
appears.

Move the line mark to the second peak (or inverted
peak) of the Doppler pattern with the
TRACEKEBALL. The calculated value and measured
value are automatically displayed.

To terminate the measurement, first select "1
EXIT". Then select "2 CLEAR".

All the measurement marks and measurement
results are erased.

15-12

Fig. 5-6-3

Fig. 5-6-5




DOPPLER ANALYSIS

Description of measured values:

(Pulsatility Index) {Pourcelot Index)
PULSID POUR ID
000.00 000.00 Stenotic rate

PK1: PK1:

00.00cm/s 00.00em/s Veloeity at the first peak
PK2: PE2:

00.00em/s 00.00em/s Velocity at the second peak
AV:

06.00em/s Average velocity
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Selection of Unit for Doppler Measurement

Unit of measurement result display and interval of the veloeity mark may
be changed by the following procedure:

a. Select a display mode that includes a Doppler mode (e.g. B/PW).
Press the MEASUREMENT switch to display the following menu:

MEASURE 1 2 3 4 5 6
D CLEAR VEL ACCEL AVE V-UNIT NEXT

b. Select "5 V.UNIT" in the menu. The menu changes as follows;

VELOCITY 1 2 3 4 5 6
UNIT EXIT m/s em/s kHz

C. Select the desired unit in the menu.

d. To complete the selection, seleet "1 EXIT".
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6.

MEASUREMENTS ON PLAYBACK IMAGE

VTR PLAYBACK MEASUREMENT

To facilitate a diagnosis, it is convenient that each
patient's ultrasound images be recorded beforehand via an
optional videc tape recorder (VTR). After completion of
an examination, the various measurement functions
provided in the SSD-650 can be performed on the played-
back images.

NOTES:

(1) To perform measurements on played-back images,
you must first record images on whieh no
mesasurements are perfermed. Otherwise, the
original marks and measurement results will be
superimposed on the playback measurement results,
causing both sets of data to be unreadable.

(2) Scale Calibration:

Before starting a measurement, be sure to perform
the calibration.

There are two types of calibration: one for Aloka-650
images (See subsection 6.1.); and the other for images
from other models (See subsection 6.2).

~{3) When the following econditions are changed, the
calibration is canceled. Redo the calibration.

PROBE

MODE
MAGNIFICATION
SWEEP SPEED

(4} Histogram measurement on played-back image is
impossible.
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MEASUREMENTS ON PLAYBACK IMAGE

6.1 Calibration for SSD-650 Played-back Images:

a. Set the IMAGE switch to EXT.

b. Play back the VTR,

c. Press the B or M/D of FREEZE switeh.
Press the stop switeh (PAUSE or STILL) on the VTR.
However, when "FRAME" of the VTR memory
function is selected, perform the calibration in the
playback mode.

d. Press the MEASUREMENT switch.

The "CALIBRATION" menu is displayed.

MEASURE 1 2 3 4 5 6
CLEAR 5-650 CAL-B CAL-M CAL-D NEXT

e. Seleet "2 S-650". The menu changes as follows:

SYSTEM 650 1 2 3 4 5 6
EXIT SET

At the same time, calibration information is displayed on the upper left
part of the screen. The status of equipment parameters just before
setting the IMAGE switch to EXT will be displayed.

(Example of display and description)
DATE : 87/04/02 Date
TYPE : A Probe code
MODE : B Display mode of image
B-MAG : MAG 1 B-mode display magnification faetor or
diagnostic range
MAG 1 M-mode display magnification faector or
diagnostic range
SWEEP : 3 Sweep speed of M or D mode image
TOWARD FLOW : 04.50 Veloeity of the blood flow coming toward
the probe (D mode)
AWAY FLOW : 04.50 Veloeity of the blood flow going away from
the probe (D mode)

M-MAG

f. Enter the date of the played-back image from the

keyboard. DATE :

Note: The date is necessary only for gestational
age calculations. In eases other than
gestational calculations, proceed to the
next step. '

g. Select "6 SET" in the menu.
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Enter from the keyboard the probe code of the probe
used at recording . For the probe code, refer to Table
6-1 in subsection 6.3.

Select "6 SET" in the menu.

NOTE: If you entered an alphabetic character
that is not listed in the probe code table,
the highlighted part will not shift to the
next item when "6 SET" is selected. Enter
a correet character.

The following explanation is made independently for mode
B, M and D. See the individual instructions.

*

(1)

(2)

For simultaneous display mode {B/M, B/D)}, press the
MODE switeh suitable for the image mode to be
calibrated.

B-mode image calibration:

8. Press the "B" of the MODE switch.

b. Select "6 SET" in the menu.

TYPE :

MODE:

c. Press the MAGNIFICATION switch
till the correct magnification factor
is displavyed. To find the
magnificaiton factor, see Table &~ 2
in subseetion 6.3

{For mechanieal sector probe)

d. Select "6 SET", and then select "1
EXIT" in the menu. The menu goes
back to "CALIBRATION" menu.

MEASUR 1 2 3 4
CLEAR S5-650 CAL-B CAL-M

CAL-D NEXT

B-mode calibration is now completed.

e. Select "6 NEXT". The menu changes as follows;

MEASUR 1 2 3 4
B CLEAR DIST AREA-E AREA-T

5 6
VOLUME NEXT

Now messurements are possible in the same
manner as when performing real-time
measurements.

M-mode image calibration:

a. Press the "M" of the MODE switeh.

b. Select "6 SET".
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c. Enter the display magnification
factor with the MAGNIFICATION
switch. For information about how
to find the magnifieation factor,
refer to Table 6-2.

(For mechénlcél"_sector probe)

d. Select "6 SET" in the menu.

e. Set the SWEEP SPEED switeh to enter the SWEEP :
value. )
f. Select "6 SET" and then select "1 EXIT".
The menu goes back to "CALIBRATION" menu.
MEASURE 1 2 3 4 5 6

CLEAR 5-650 CAL-B CAL-M CAL-D NEXT

M-mode CALIBRATION is now completed.
g. Select "6 NEXT" in the menu.
After this, follow the same procedure as for each measurement.

(3) D-mode calibration:

NOTE: IIf "SV/CO" is selected in the Doppler measurements,
reference paragraph (4) for detailed instructions.

a. Press the MODE switeh "PW" or "CW",

DE B
asccording to the displayed pattern. Mo

| b.  Select "6 SET" in the menu.

c. Set the SWEEP SPEED switch to enter the

value. SWEEP : X

d. Select "6 SET" in the menu.

e. Using the keyboard enter the veloeity
range of the toward fiow.

TOWARD FLOW : {475

f. Select "6 SET" in the menu.

g. Using the keyboard enter the velocity

AYF ::04.50°
range of the away flow. AW LOW ::04:5

h. Select "6 SET" and then select "1 EXIT".
The menu goes back to the "CALIBRATION"
menu.
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MEASURE 1 2 3 4 : 5 6
CLEAR 5-650 CAL-B CAL-M CAL-D NEXT

i Select "6 NEXT". The menu changes as follows:

MEASURE 1 2 3 4 5 ]
D CLEAR VEL ACCEL AVE NEXT
Once again, select "6 NEXT".
jo Seleet the number corresponding to the desired Base line
Doppler measurement. The base line mark mark
( ) is displayed at the center of the }’
sereen. .! L

\

Fig. 6-1-1

k. Adjust the base line mark to the displayed base
line position using the TRACKBALL.

Fig. 6-1-2

L Seleet "6 SET" in the menu.

1.-1 When "SV/CO" has been selected, proceed
to the next paragraph (4).

1.-2 In other cases, the D-mode ecalibration is
completed. Follow the same procedure
for each measurement.

Note 1: To eorreet any of the characters entered
during calibration setting, you can move
the highlighted part by selecting "6 SET".
Then, enter the correct data again.

Note 2: If any great error in measurement is
found, perform calibration for all the
display modes, that is, B, M and D.

Note 3: Original characters on the VTR played-
back image in the calibration datz display
area are not displayed.

16—5




(4)

MEASUREMENTS ON PLAYBACK IMAGE

When SV/CO is selected as a Doppler measurement:

Perform the following steps after D-mode calibration
has already been completed (Reference Paragraph

(3).

a. When "6 SET" is selected, the trace mark (+) is
displayed in the center of the secreen. Adjust
the mark to the starting point for & Doppler
spectrum measurement. Then, press the
"MARE REF" switch.

b. Trace the spectrum pattern using the
TRACEBALL.

c. If it is necessary to measure the aortic root
diameter in systole, display & B or M mode
image from the VTR and stop it.

d. Press the " x " of TRACKBALL FUNCTION.
Calibration information is displayed in the
upper left part of the sereen.

e. Enter the mode by pressing MODE switch B or
M.

f. Enter B-MAG (or M-MAG) with the
MAGNIFICATION switeh.

g. Select "6 SET" and then "1 EXIT". Then,
measure the systolie aortic diameter.

Enter the value of CSD using the keyboard. It
is the same with HR (heart rate).

h. To complete the measurement, select "1 EXIT".
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6.2 Calibration for played-back images from eguipment other than the SSD-650.
€.2.1 B mode

a.

b‘

C.

d.

Set the IMAGE switeh to EXT.

Play back the VTR.

Press the B or M/D FREEZE switch. Stop the VTR with the PAUSE
or stop switeh of the VTR. (However, when "FRAME" of VTR
MEMORY function is selected, set the VTR to play mode).

Press the "MEASUREMENT" switch to display the following menu:

MEASURE 1 2 3 4 5 6

CLEAR S5-650 CAL-B CAL-M CAL-D NEXT

Seleet "3 CAL-B".

Calibration information will be displayed in the measurement
information display area. The status just before setting the IMAGE
switch to EXT will be displayed.

DATE: 87/09/20
CALIBRAT-B
CAL.H:

CAL.V:

Date

CALIBRATION name
Horizontal calibration
Vertical calibration

The menu changes as follows:

CALIBRATION
B

1
EXIT

2

1. Enter date of the played-back image from the

DATE :

.

h.

keyboard.

The date is used for obstetrical calculations. If
no date is necessary, proceed to the next step.

Select "6 SET" in the menu. The "+" mark is
displayed in the center of the sereen.

Move the "+" mark to the end of the horizontal N —
scale using the TRACKBALL.

Press the "MARK REP" switch.

Adjust the "+" mark to the scale interval using
the TRACKBALL.

Enter the set value of the scale interval from
the keyboard. For example, using the interval

shown in Fig. 6-2-2 a "3" (3em) would be
inputted via the keyboard.
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Select "6 SET".
"X" is displayed in the center of the sereen.
Note: If "INV. MODE" is displayed in the

message display area, enter the value again.
Make sure that it is a correct value.

m. Perform CAL.V (vertical calibration in the
same way as CAL.H (horizontal ealibration). .
+
Fig. 6-2-3
. Enter the scale interval of CAL.V, and then
select "6 SET".
0. Seleet "1 EXIT". B-mode CALIBRATION is now
completed.
MEASURE 1 2 3 4 5 _ 6
CLEAR S5-650 CAL-B CAL-M CAL-D NEXT
p- Select "6 NEXT",

After this, follow the same procedure for each
measurement.
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6.2.2 M mode:

MEASUREMENTS ON PLAYBACKIMAGE

8. Set the IMAGE switch to EXT.

b. Play back the VTR.

e. Press the B or M/D FREEZE switeh. Then , press the PAUSE or
stop switeh on the VTR. (However, when "FRAME" of VTR
MEMORY funetion is selected, set the VIR to play mode).

d. Press the "MEASUREMENT" switeh to display the following menu:

MEASURE 1 2 3 4 5 6
CLEAR S5-650 CAL-B CAL-M CAL-D NEXT

e. Select "4 CAL-M".

CALIBRATION information will be displayed in the measurement
information display area. The status before setting the VIDEO
switeh to EXT will also be displayed.
CALIBRAT-M Calibration name
CAL.D: Vertical (distance) calibration
CAL.T: Horizontal (time)} calibration
+:00.0 em
At the same time, the ™" mark is displayed in the center of the
screen. The menu changes as follows:

CALIBRATION 1 y 3 4 5 6

M EXIT SET

f. Move the "+" mark to the end of the vertical . . . . .
scale using the TRACKBALL., L » . .

_ Fig. 6-2-4

g. Press the TRACKBALL FUNCTION "MAREK
REF" switch.

h. Adjust the "+" mark to the a scale interval by . . . . .
using TRACKBALL. For example, using the LR . ’ .
interval shown in Fig. 6-2-5, a "§" (for Sem) . . . . .
would be inputted via the keyboard. . . . . .

t+ - * » -
Fig. 6-2-5

Enter the set value of the scale interval from
the keyboard.
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6.2.2 M mode:

MEASUREMENTS ON PLAYBACK IMAGE

a. Set the IMAGE switch to EXT.

b. Play back the VTR.

c. Press the B or M/D FREEZE switch. Then , press the PAUSE or
stop switeh on the VTR. (However, when "FRAME" of VTR
MEMORY function is selected, set the VTR to play mode).

d. Press the "MEASUREMENT" switch to display the following menus

MEASURE 1 2 3 4 5 6
CLEAR 5-650 CAL-B CAL-M CAL-D NEXT

. Select "4 CAL-M",

CALIBRATION information will be displayed in the measurement
information display area. The status before setting the VIDEO
switeh to EXT will also be displayed.
CALIBRAT-M Caelibration name
CAL.D: Vertical (distance) calibration
CAL.T: Horizontal (time) calibration
+:00.0 em
At the same time, the "+" mark is displayed in the center of the
screen. The menu changes as follows:

CALIBRATION 1 2 3 4 5 ]

M EXIT SET

f. Move the "+" mark to the end of the vertical v . . . .
scale using the TRACKBALL. el o . . .

, Fig. 6-2-4

g. Press the TRACEKBALL FUNCTION "MARK
REF" switch.

h. Adjust the "+" mark to the a scale interval by . . . . .
using TRACKBALL. For example, using the LE T . . .
interval shown in Fig. 6-2-5, a "5" (for 5em) . . . . .
would be inputted via the kevboard. . . . . .

.+ - L L ] -
Fig. 6-2-5

Enter the set value of the scale interval from
the keyboard.
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Note:

display area enter the value again.

MEASUREMENTS ON PLAYBACK IMAGE

Press "6 SET".
of the sereen.

"X" is displayed in the center

CALIBRAT-M
CAL.D: 0.1.0 em
CAL.T:

x:0.0 s

If "Over Rng" is displayed in the message

Make sure that

the value is correct.

k. Perform CAL.T (horizontal calibration) in the . . . . .
same way as CAL.D (vertical ealibration). 2-< . . . :
Fig. 6-2-6
1 Enter the scale interval of CAL.T, and then
select "6 SET".
m. Seleet "1 EXIT". M-mode calibration is now
completed. The menu changes as follows:
MEASURE 1 2 3 4 5 6
CLEAR 5-650 CAL-B CAL-M CAL-D NEXT
NOTE: When CALIBRATION is completed after

.

only CAL.T or CAL.D
CALIBRATION is not set.

is executed,

Be sure to perform both horizontal and vertical
calibration.
Select "6 NEXT".

After this, follow the same procedure for each
measurement.
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MEASUREMENTS ON PLAYBACK IMAGE

6.2.3 D mode:

8. Set the IMAGE switeh to EXT.

b. Play back the VTR.

ec.  Press the B or M/D FREEZE switch. Then , press the PAUSE or stop
switeh on the VTR. (However, when "FRAME" of VTR MEMORY f{function
is selected, set the VTR to play mode.

d. Press the "MEASUREMENT" switch to display the following menu:

MEASURE 1 2 3 4 5 6
CLEAR S5-650 CAL-B CAL-M CAL-D NEXT

e. Select "5 CAL-D".

CALIBRATION information will be displayed in the measurement
information display area. The status before setting the IMAGE switch to
EXT will also be displayed.

- CALIBRATION-M Calibration name
CAL.V: Vertical (veloeity) calibration
CAL.T: Horizontal {(time) ealibration

+:00.0 em
. At the same time, the "+" mark is displayed in the center of the screen.
The menu changes as follows:

CALIBRATION 1 2 3 4 5 ]

D EXIT _ SET

f. Move the "+" mark to the end of the vertical scale « v e e
using the TRACKBALL. -+ . . .

: Fig. 6-2-7

g. Press the TRACKBALL FUNCTION "MAREK REPF"
switch,

h. Adjust the "+" mark to the a seale interval by using . . . ’ .
TRACKBALL. For example, using the interval -+ - . . .
shown in Fig. 6-2-8, a "2" would be inputted via the . . . . .
keyboard. ++ . . . .

Fig. 6-2-8

I Enter the set value of the scale interval from the keyboard.
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MEASUREMENTS ON PLAYBACK IMAGE

je Press "6 SET". "X" is displayed in the center of the screen.

CALIBRATION-D
CAL.V: 01.00 m/sec
CAL.T:

x:l.0s

Note: If "Over Rng" is displayed in the message display area, enter the
value again. Make sure that the value is correct.

k. Perform CAL.T (horizontzl ealibration) in the . . . . .

same way as CAL.D (vertical ealibration). >-< . . . :
Fig. 6-2-9

1L Enter the scale interval of CAL.T, and then
select "6 SET".

m. Seleet "1 EXIT" in the menu. The menu
changes as follows:

MEASURE 1 2 3 4 5 6

CLEAR 5-650 CAL-B CAL-M CAL-D NEXT

NOTE: When CALIBRATION is completed after only CAL.T or
CAL.D is executed, CALIBRATION is not set.
Be sure to perform both horizontal and vertical calibration.

n. Select "6 NEXT™.

o. Select the number corresponding to the desired Doppler
measurement.

The BASE LINE mark { ' } is displayed in the center of the

screen.
0.-1 When "SV/CO" is selected, proceed to step "r."

0.-2 When measurements other than "SV/CO" are selected, proceed
to step "p" next.

P. Adjust the BASE LINE mark to the displayed base line position using
the TRACKBALL.

g. Select "6 SET".
Follow the same procedure as for general measurements.

Note: To correct any of the characters entered during CALIBRATION
setting, you can move the highlighted part by selecting "6 SET".

Then, enter the data again,
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MEASUREMENTS ON PLAYBACK IMAGE

* Where SV/CO is selected as the Doppler measurement:

r.

S.

Adjust the BASE LINE mark ( ) to the base line position of the
played back image by using TRACKBALL.

Select "6 SET™.
The trace mark (+} is displayed in the center of the screen. Adjust

the mark to the starting point for a Doppler spectrum
measurement. Then, press the "MARK REF" switeh.

1. Trace the speetrum pattern using the TRACKBALL.
After completing the trace, press the "MARK REF" switch.
u. Press the TRACKBALL FUNCTION "x" switch.
CALIBRATION information will be displayed in the upper left part
of the screen. The menu will change to:
Sv/Co 1 2 3 4 5 6
MODE B M SET
V. Select the mode to measure the systolic aortice
diameter. Then select "6 SET™,
If calibration has already been completed, the
"x "mark will appear on the screen, If
calibration has not been completed yet,
calibration for the measurement mode will
start,
For the contents of calib.ration, refer to the
preceding deseription.
W.  Measure the systolie aortic diameter.

The measured value is displayed automatically.

To complete the calibration, select "1 EXIT".
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MEASUREMENTS ON PLAYBACK IMAGE

6.3 List of Parameters

(1) Probe Codes:

In case of linear and convex probe In case of Sector probe

Table 6-1 Table 6-2
Probe code Model No. Probe code | Model No. |

A UST-5035-3.5 ASU-32-3

UST-5037FP-3.5 ASI-32-35
ASU-32:5

UST-5036-3.5 ASU.32WL.7.5
UST-5018P-3.5 ASU-32WN-7.5

B UST.5624-3.5 S ASU-32WS]3-7.5
UsST-939-3.5 ASU-32H-2.3
UST-940-3.5 ASU-32H-3.3
UST-941-3.5 ASU-32CWD-2

- ASU-32CWD-3

uUsT-5038-5 ASU-32CWD.5
UST-5814-5 Independent probe
UST-587T-5 {(UST-2263-2/3)

C UST.5871-5 Static probe
UST-657-5 (UST-2234B-2.25-7.5R)
UST-545-5
UST-5312U-5
UST.5512U-7.5

D UST-556TU-7.5
UST-5561-7.5
UST-5514U-7.5

E | UST-843-355
UST-944-3.5
UST.942-7.5

F UST-832-35
UST-937U-5
UST.036.3.5
UsST.832-7.5
UsST-938PU-5

G UST-936-5
UST-936-7.5
USsST-932-5
UST-945P-5
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MEASUREMENTS ON PLAYBACK IMAGE

(2)

linear or convex probe

Table 6-3 When in single or dual image display:

How to find the magnification factor from the vertical seale m

ark of image by

Magnification factor MAG 0.7 MAG 1 MAG 1.5 MAG 2
UST-5035-3.5 223 16.6 11 | 74
UST-5036-3.5 25.3 17.0 113 | 8s
UST-5038-5 195 13 s6 | 85
UST-5814-5 19.5 13 8.7 ‘ 6.5
UST-5037P-3.5 22.2 16.6 11.1 ‘ 7.4
| UST-5018P-3.5 25.0 17.0 11.4 5.5
[ UST-5512U-5 12.3 8.9 6.6 44
UST-5512U-7.5 11.9 7.9 5.3 4
UST 536TU-7.5 11.9 7.9 5.3 4
UST-5561-7.5 11.9 7.9 5.3 4
UST-587T-5 195 13 8.7 6.5
UST-5371-5 19.5 13 8.7 6.5
UST-657-5 19.5 13 . 8.7 6.5
UST.545-5 195 13 8.7 6.5
UST-536T-7.5 12.3 8.9 6.6 14
UST-939.3.5 24.6 16.1 10.5 7.6
UST-840-3.5 246 16.1 10.6 7.8
UST-941-5 25.0 16.5 10.9 8.0
UST-943-3.3 18.0 14.8 11.8 8.7
UST-944-3.5 17.8 11.7 7.6 5.5
UST-932-3.5 18.2 12.1 7.9 5.5
UST-932-7.5 11.6 7.6 5.0 3.7
UST-937U-5 17.8 117 7.6 5.6
UST-938PU-5 116 7.6 5.0 3.7
UST-936-3.5 18.2 12.1 7.9 55
UST-936-5 11.6 7.7 5.0 37
UST.936.7.5 11.6 7.6 5.0 3.7

{(Unitincm)
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MEASUREMENTS ON PLAYBACK IMAGE

Table 6-4

Magnification factor MAG 0.7 MAG 1 MAG 1.5 MAG 2
UST-5035-3.5 10.8 8.1 5.3 3.6
UST-5036-3.5 12.4 8.3 5.5 41
UST-5038-5 8.5 6.3 42 3.2
UST-5814-5 2.5 6.3 42 3.2
UST-5037P-3.5 10.8 8.1 5.4 3.6
UST-5018P-3.5 12.4 8.2 5.5 4.1
UST-5512U-5 6.5 4.3 3.2 2.1
UST-5512U-7.5 5.8 3.9 2.6 1.9
UST-556TU-7.5 5.8 3.9 2.6 1.9
UST-5561-7.5 5.8 3.9 2.6 1.9
UST-587T-5 8.5 6.3 4.2 3.2
UST-5871-5 8.5 6.4 4.2 3.2
UST-657-5 | 9.5 6.4 4.2 3.2
UST-545-5 9.5 6.4 4.2 3.2
UST-536T-7.5 6.5 4.3 32 2.1
UST-03v-3.5 11.5 7.3 4.6 33
UST-940-3.5 11.7 7.6 4.8 3.5
UST-941:5 11.8 7.7 5.0 3.7
UST-943-3.5 8.3 6.9 5.4 4.0
SUT-944-3.3 8.3 5.3 33 2.3
UST-932-3.5 8.7 5.7 3.7 2.7
UST-922-7.5 5.5 3.6 © 2.3 1.7
UST-937U-5 8.3 5.3 < 2.4
UST-938PU-3 5.5 3.6 2.3 1.7
UST-936-3.5 8.7 5.7 3.7 2.7
UST-936-3 5.5 3.6 2.3 1.7
UST-936-7.5 5.5 3.6 2.3 1.7 (Unit in em)

16-16




MEASUREMENTS ON PLAYBACK IMAGE

(3) How to find magnification factor of image with & mechanical seetor image:
B-mode image:

Enter the numeric value displayed on the secreen (e.g. RNG: 15} from the
keybeoard.

M or D mode image:

Read the length of range mark displayed on the screen and enter the numerie
value from the keyboard.
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APPENDIX A

ULTRASOUND ACCUSTIC OUTPUT DATA

Asrecommended by the ATUM and NEMA, “Use of Minimum Acoustical
Exposure is Prudent”. The acoustic measurements contained in this appendix
were made with the ultrasound system set to the maximum output per mode used.
Measurements were obtained in water following the procedure outlined by the
ATUM/NEMA Safety Standard for Diagnostic Ultrasound Equipment (UL1-
1881). The in-situ intensities provided are estimated from the intensity
measured in water, the focal distance and the acoustic frequency of the
transducer as described in the U.S. Food and Drug Administration 510(k) Guide
for Measuring and Reporiing Acoustic Output of Diagnestic Ultrascund Medical

Devices.

Notes:
1) Usethe Power Control Knob to reduce acoustic power to that level that

provides satisfactory imaging performance.

[S)

Do not place the transducer on the patient any longer than necessary.

3)  The acoustic characteristics presented for the individual transducers in this

ppendix are absolute maximum values. Operation at settings other than

o

those listed will produce lower acouszic outputs.

Caution: THESE TRANSDUCERS ARE NOT TO BE USED FOR FETAL
APPLICATIONS.




A. DEFINITIONS:

INTENSITY: The instantenous acoustic power transmitted in the direction of
acoustic wave propagation, per unit area normal to this direction .

at the point measured.

SPTA: {SPATIAL PEAK - TEMPORAL AVERAGE INTENSITY)
The value of the temporal average intensity at the pointin the acoustic

leld where the temporal average intensity is a rmaximum. .

SPPA: (SPATIAL PEAK - PULSE AVERAGE INTENSITY)
The value of the pulse average intensity at the point in the acoustic

field where the pulse average intensity is a maximum.

IM: (MAXIMUM INTENSITY)
The ultrasound intensitv at the spatial maximum averaged
temporally over the pulse nalf-evcie having the greatest temporal

average intensity.

~

In-situ intensitiss are esiimated from the intensity measured in water, the .
measurement depth, anc the acoustic frequency using the formula below:

I(in-situ) = I (water) exp(-0.069:z)

[ = acousticfrequency in megahertz

z = Foczal distance in centimerters




SAFETY OF ULTRASOUND STATEMENT

AJUM STATEMENT ON CLINICAL SAFETY

OCTOBER 1982, REVISED MARCH 1983 and OCTOBER 1983

No confirmed biclogical effects on patients or instrument operators
caused by exposure at intensities typical of present diagnaostic
ultrasound instruments have ever been reported. Although the
possibility exists that such biological effects may be identified in the
future, current data indicate that the benefits to patients of the
prudent use of diagnostic ultrasound outweigh the risks, if any, that
may be present.




DIAGNOSTIC
ULTRASOUND
IMAGING IN
PREGNANCY

National tnstitutes of Health
Consensus Development Conference
Consensus Statement

Volume 5 Number 1

Introduction

From crude initial studiesin
the 1850s, uitrasonoaraphy in
pregnancy has become a
highly deveiooed technology
capabie of detecting many
Tetal structural ang functional
zbnormalities. It has found
application in detecting
eCieDic pregnancy and
multipie pregnancy, assessing
fetal lite and function,
diagnosing pnysical anomalies,
ano guiding physicians as they
make efforts 1o 1reet the Teial
patient. The advent of
uitrasound nas overcome
many of the dizgnosuc
iimitations &7 X-ray and has
virtually eliminated ihe need
for fetal exposure 1o ionizing
radiation.

With these advantages and
Mmarkegd imorovements in the
tecnnoiogy 2nd eguipment,
the use of ultrasound in
chstetric practice nas grown
rapidly. The procegure is
avatiabie in neariv all
nospitals, and many physicians
nave acquired equipmentior
use intheir offices. rurther,
pecause of the absence of
citnicaliy perceived risk of
uttrasound ang its usefuiness
in assessing struciural
anomaiies, multiple
precnancy, and Tetal size ang
gesiational age, many
pracitioners have begunto
advocaie IS rouling use as &
screening cevice in &l
precrangies.

Lack of risk has been assumed
because no adverse efiects
have been demonstrated
cleartyin numans. however,
other evigence gictates that 2
hvpotheucal risk must be
presumed with ultrasounc.
Likewise, the efficacy of many
uses of Ultrasound in tmproving
tre manapement and outcome
of oregnancy aiso has been
assumed ratner than
demonsirated, especially its
vaiue as a routine screening
procedure.

The marked increase in the use
ot ultrasound, coupled with
concems regarding its safety
anop efficacy, prompted tnree
NIH components - the National
Institute of Child Healtn and
Human Development (NICHD),
the Office of Medical
Aooliceauons of Researcn
{OMAR), and the Division of
Researcn Kesources {DRR) - and
the FDA Nauonail Center for
Devices and Radiclogical
Health 1o jointn sponsoring &
Consensus Development
Conference 10 assess the use ol
diagnostic uitrasound imaging
inoregcnancy. The gonierence
was neid on February 6-8, 1984,
azfier avear of preparation by
ihe panel. Afier presenting &
pretiminary report at the
conierence, hearing the
1esumony of experts, and
receiving comments and
crizicisms from the
megdical/scentific community,
aswell asfrom the pubiic at
iarpe, tne panel, consisting of
physicians, Gasic s¢ientsts,
epidemicloqrsts, nurses,

educators, sonograpners, and
public represeniatives,
considered all ¢f ine information
received anc provided answers 1o
tne foliowing questions that
were posed 1o the panel:

1. Whattyoes of ulirasound
scanning are currently used
in obstetric practice? How
extensive is this use? What
I1s Known about the
dose/exposure 1o the fetus
and the motner from each
wype?

2. Forwnat purposesis
ultrasound now used in
preagnancy? ror each use,
whnat is the evidence that
ultrasound improves
calient management
and/or outcome of
pregnancy?

3.  Wnatare ine theoreltical
risks of uitrascundg 1o ine
fetus and the mether?
What evigence exists from
animal, ussue cuiture, and
numansiudies on the actual
exient of the risk?

4. tased on the availabie
evigence, what are the
appropriate indications for,
ang himitattons on, tne use
of ultrasound in obsietrics
tecay?

5. Wnatiurher studiesare
needed of efficacy and
safetv of use of uitrasound
inpregnancy’?

]

The National Institutes of Health
urges that this consensus
tatement be posted, dupliicated,
znd distributed to interesied
stat.




What types of ultrasound
scanning are currently used in
cbstetric practice? How
exiensive is this use? Whatis
known about the
dosefexposure to the fetus
and the mother from each
type?

Onthe pasis of the collective
experience of members of the
panel, the material presentead,
and the literature review that
was conducted, we conciuge
thatin opstetri¢ practice inthe
United States, use of
diagneostic ultrasound imaging
has an expanding roie, and 13
use is becoming widespread.
Information on the extent of
use of diagnosiic ultrasoundin
pregnancy was avaiiabie from
single institutions and siates,
marketing studies, the office
survey conducied by the
American College of
Obstetricians and
Gynecoiogists, and the 19E3
National Nataiity Survey.
These cata iead 1o estimat=s of
the percentage of pregnan:
women exposad 1o a1t ieast
one ultrasound examination
ranging irom a iow ot 15
percentic 2 high ot 4

percant. Tnere 15 reason to
believe that all of tnese data
sources seriously unger-
estimate 1he rue extent of
exposure 1o ultrasound since
they do not necessarily inciude
exposure viz Doppler gevices,
including those used 1o (1sten
1o ietal hearttonesangin
aniepartum ang Intraparium
fetel nearirate monitorng.

Ixposure 10 imaging devicesin
therecent past has been 1o
s1au¢ scanners, real-ume
equipment of the iinear array
1ype, anc mechanical sector
scanners. The guantity used
mos: citen to report
instrumentauon oulnulis

intensity, Typical time average
vaive ranges of intensity are
0.1-60 mw/em? (spatial
average, lemporal average
intensity) and 1-200 mW/cm?2
(spatial peak, temporal
average intensity). The spatial
peak, puise average intensity
typicalty ranages from 1-200
Vv/cmi Tor such pulsed
ultrasound equiprnent,

The time average intensities of
the typical obstetrical Doppler
devices used 1o histen to the
fetal heart and for fetal heart
raie monitoring intne
antepartum ang intrapartum
pernod are witnin the same
range 25 for ouised
eguipment. Thease systems
operate in the continuous
weave mode, viz, £.2-20
mW/emi (spatial average,
lemporal average iniensity)

-and 0.6-80 mW/cm2 (spatial

peak, lemporai average
intensity). As new
technoiogies and applications
evoive, Tor exampie,
measuremenst of bicod fiow
using puised Doppier,
exposure leveis may be
substantially higher.

Manuiacturers of uttrasound
eguipment introguced inte
U.5. commerce are requirad 10
repori outputs 1o the FOA. We
recommend thatthese
auanlities be measured and
reporied 1o the userin z form
consistec with the
reguirements of the
AIUMINEMA Satety Stangard
for Diagnostuc Ulirasound
Zauipment.

Dose is a guaniitative measure
ot anagentthatisgiven or
imparied ano combines
guanuties such asintensity
and exposure ume. No gose
auantity has peen icentitiad
ior uitrasound. Variationin
TsSUR Droperues between
Ingiviguatls as well as scanning
conditicns infivence gose in

an unpredictable way. For all
practical purposes, fetal dose
cannot be guantitated precisely,
For this reason, there are npo data
onthe dose 10 etther the mother
or the fetus in the clinical setting.
Documeniation of dwell time
and tvpe of machine and
transducer used wouid begin to
address this problem. Ris
recommended that atieast this
specific exposure information be
recorded for each examination.
Thus, ITisimpomant that each
exposure 10 ulirasounc by all
Doppier and imaging devices be
recorged,

For what purposes is ultrasound
now used in pregnancy? For
each use, whatis the evidence
that uitrasound improves patient
management and/or outcome of
pregnancy?

Ultresound nas beenused in a
wige variety of clinical situations
10 2id in managing pregnancy.
for eacn of tnese apolications,
there s literaiure recording the
ciinical experience from vanous
centers, with evigence of
benetits ulirasound has hadin
gach respeclive apoiication,
atthough tnese zppiications have
not been subjected to ne
ricorous evaiuetion provided by
s ranoomized, controlied ciinical
trial. The following shouid not
be considered ¢ircumsiancesin
which use of diagnostic
uftrasound Imaging is
manscaiory. Ratner, where
significamt ciinicai guestions
ex1st, the resciutian of whicn
wouid aiter the remainder of
prenztal care, ultrasound can be
of penefit for:

s Isumation of gesiational age
for patients with uncersan
ciinical gates, or verificalion
of dates for catients wno are
1o ungerge scheguied
eiective repeat cesarean




delivery, indicated
tnduction of labor, or
cther elective termination
of pregnancy.
Uhtrasonographic
confirmation of dating
permits proper timing of
cesarean delivery or labor
induction 10 avoid
premature delivery.

Evaluation of fetal growth
{e.g., when the patient has
anidentified etioiogy for
uteroplacental
insufficiency, such as
severe pre-eciampsia,
chronic hypertension,
chronic renal disease,
severe diabetes mellitus, or
for other medical
complications of
pregnancy where fetal
matnutrition, i.e., IUGR or
macrosomiz, is suspected).
Foliowing Tetal growth
permits assessment of the
impact of a complicating
condition on the Tetus and
guiges preanancy
management.

Vaginal bieeding of
undetermined eticiogy in
pregnancy. Ultrasound
otfien aliows
getermination of the
source of bleeding and
status of the fetus.

Determination of fezal
presentation wnen the
presenting part cannot be
adeguateiy determined in
iabor or the fetal
presentationis variablein
late pregnancy. Accurate
knowiedge of
preseniation guides
management of deiivery.

Suspected muitipie
gestation based upon
detection of more than
one fetal heartbeat
patiern, or fungal heignt
laroer than expecied for
dates, and/or prior use of
tertility drugs. Pregnancy

management may be
aitered in multipie
gestation.

Adjunct to amniocentesis,
Ultrasound permits
guidance of the needle to
avoid the placenta and
fetus, to increase the
chance of obtaining
amniotic fluid, and to
gecrease the chance of
fetal loss.

Significant uterine
size/ciinical dates
discrepancy. Ultrasound
permits accurate dating
and getection of such
conditions as
oiigonydramnios and
polvhydrarmnios, a well as
multiple pestation, IUGR,
and anomalies.

Pelvic mass detected
chinically. Ultrasound ¢an
aetect the location and
nature of the mass and aid
in diagnosis.

Suspected hydatidiform
moie on the basis of
clinical signs of
hyperiension, proteinuria,
andfor thé presence of
ovarian cysis felt on peivic
examination or failure to
detect 7etal heartiones
with 2 Doppier uitrasound
gevice afier 12 weeks.
Ultrasound permits
accuratle diagnosis ang
difierentiation of this
neopiasm from fetal
oeath.

Adjunct 1o cervical
cerciage piacement,
Ultrasound aids in uming
and oroper placement of
the cerciage 7or patients
with incompetent cervix,

Suspecied ectopic
pregnancy or when
pregnancy occurs after
tubopliasty or prior ectopic
gesiation. Ultrasoundis a
valuabie

diagnostic aid for this
comnpiication.

Adjunct to special
procedures, such as
fetoscopy, intrauterine
transfusion, shunt
placement, in vitro
fertilization, embryo
transter, or chorionic villi
sampiing. ultrasound aids
instrument guidance that
increases safety of these
procedures.

Suspected fetal death. Rapid
diagnosis enhances cptimal
management.

Suspecied uterine
aonormality (e.g., clinically
significant jeio-myomaza, or
congenital structural
abnormalities, such as
bicornuate uterus or uterus
dideipnys, etc.}). Serial
surveiliance of fetal growth
and sigie enhances fetal
outcome,

Intrauterine contraceprive

device localization. '
Ultrasound guicance .
ecilitates removal, reducing

chances of IUD-related
compiications.

Cvarian foliicie gevelooment
surveillance. This Tacilizaies
treatment of infertiiity.

Biophvsical evaluatior for
Tetal well-being atier 28
weeks of gesiation.
Assessment of amniotic fiuid,
tetal tone, body movements,
breathing movements, and
heart rate peiterns assistsin
the management of nigh-risk
pregnancies.

Observation oT intraparium
events{e.c., version/
extracuion of second twin,
manual removal of placenia,
21¢.}. These procedures may
D2 done more safeiy with the
visuaiization provided oy
ultrasound.




Suspected polyhydramnios
or oligohydramnios.
Confirmation of the
disgnosis is permitted, as
well as identification of
the cause of the condition
in certain pregnancies.

Suspected abruptio
placeniae. Confirmation
of diagnosis and extent
assists in clinical
management.

Adiunct to external version
from breecn 1o vertex
presaniation. The
visuailzation provided by
ultrascund Tacilitates
performance of this
procegure,

Estimation of Tetal weight
and/or presentation in
premature rupture of
memoranes and/or
premature labor.
Information provided by
ultrasound guides
management gecisions on
1iming and method of
ceilvery.

Abnormal serum aipha-

fetoproteinvaiue for

clinicai gestauonal age
whnen arawn. Ultrasound
proviges an accurate
essessment of gestational
gge iforihe AFP
comparison siandard and
indicztes several
conditions (e.g., Twins,
anenceonaiy) that may
czuse eievaied AFP values.

Followup coservation of
identified fetal anemaiy.
Ultrasound assessment of
prooression or iack of
cnanage assisis in ciinical
gecision-making.

Foliowup evaivation of
placenia location for

ioentified placenta previa.

* History of previous
congenital anomaly.
Detection of recurrence
may be permitted, or
psychologic benefit 1o
patients may result frormn
reassurance of no
recurrence.

s Serial evaluation of fetal
growth in multiple
gestation. Ultrasound
permits recognition of
discordant growth,
auiging patient
managemen: and timing
o7 oeiivery.

* Etvaiuauon of fetal
condition in iste
registrants for orenatal
care. Accuraie knowiedge
of gestztional ape assistsin
preghnancy management
decisions for this group.

The information presented in
the material reviewed by the
panel, including the studies of
Bennett, Eik-Nes, Sakketeig,
Grenner, and otners, aliowed
NG consensus thatroutine
uitrasound examinations for
all pregnancies improved
perinaiai oulcome or
gecreased morbidity or
mortality. There was,
however, evidence that there
was a higher rate of detection
o7 Twins and congenizal
malformations, as well 25 more
a<curate gatng ol pregnancy,
butwithout significant
evigence of improved
outcome. The evidence with
respect 10 tne numoer of
anieparium davs of
nospitaiization and induction
réies was contraciciory among
triais, The cata on perinaial
QUTCOMeE were Inconciusive.
The panel recognized the
inadeavacy of the clinical trials
on whicn these conclusions are
crawn. rurtnermore, itis
acuteiy aware of the difficulty
2550¢ia1e0 with conducting
idealiy controlied ciinical triais
and tne iarge numpers of
patients that must be in¢iuded

._7_

1o uncover differences between
control and experimental groups,
where a morbid event occurs
infrequently and spontanecusly
in the control population.

The panei concludes that
giagnostic uitrasound for
pregnant women improves
patient management and
oregnancy outcome when there
is an accepted medical indication.
Fandomized, controled ciinical
trials wouid be tne best way in
the United States to determine
the efficacy of routine screening
ot all pregnancies.

3,

What are the theoretical risks of
ultrasound 1o the fetus and the
mothar? What evidence exists
from animal, tissue culture, and
human studies on the actual
extent of the risk?

The panel conductec an
exiensive review oi the primary
literature on this subjeci and of.
repo~is oy the Sureav of
Radioiogical Health {1976), Food
and Drug Administration (1982},
Woric Health Organization
(1982), and the National Counci!
on Radiauon Protection and
Measurements {1884},

A numper o7 epidemiciogical
studies tend 10 supoor: tne satety
ot giagnostic ultrasound
exposure in humeans. In
DarlCuUiar, In the three
ranoom:ized ciinical trizisin
whnich half of the women were
exneosed reutinely 1o ultrasound,
there was no association of
routine uitrasouno exposure
with birth weign. inthe two
studies tnai addressed the
suDjecC:, no associztion of
ultrasound exposure with
nearing ioss was coserved. On
the ether hanc, manv of tne
studies reporung on the safety of
giagnostic uitrascund in humans
were consigered inagequate to




address many other important
issues because of technical
problems in conducting such
research.

Some of the more than 35
published animal studies
suggest that in utero
uitrasound exposure can afiect
prenatal growth. When
teratological effects have been
found, energies capable of
causing significant
hyperthermia have usualiy
existed.

A number of biotogical effects
have been observed following
ultrasound exposure in various
experimental sysiems. These
tnciude reduction in immune
response, change in sister
chromatid exchange
frequencies, cell death, change
in cell membrane functions,
degradation of
macromolecules, free radical
formation, and reguced cell
reproductive potential, It
should be noted that (a) some
of the studies employed
energy levels greater than
wouid be expecied to existin
clinical use; (b)in vitro
exposure conditions 1o
ultrasound used in many of
the experiments are nard 10
piace in perspective for risk
assessment; (¢) some of the
observations, for exampie,
sister chromatid excnhange
frequency changes and
induction of chromosomal
abnormalities, have not been
reproducible, tending to
refute the original findings.
Nevertheless, some of the
reparted effects cannot be
ignored or overiooked and
deserve further study as
outlined in our answer 1o
Question 5. The existence of
these studies is one of the
factors that contributed to our
gecision that routine
ulirasound screening cannot
be recommended at this time.

4.

Based on the available
evidence, what are the
appropriate indications for,
and the limitations on, use of
ultrasound in obstetrics
today? '

From the body of information
reviewed, taking into account
the available bioefiects
literature, data on clinical
efficacy, and with concern for
psychosocial, economic, and
legal/ethical issues, itistne
consensus of the panel that
ultrasound examination in
pregnancy should be
periormed jor a specific
medical indication. The gata
on ciinical efficacy and safety
do not aliow a
recommendation for routine
screening at this ume,

Ultrasound examinations
performeq soiely to satisty tne
famiiy’s desire t1o know the
fetal sex, to view the fetus, or
10 obtain a picture of the fetus
shouid be discouraged. In
addition, visuaiization of the
fetus solely for educational or
commercial demonstrations
without megical benefitto the
patient should not be
periarmecd.

Prior to an ultrasound
examinauon, patients should
be informed of the clinical
indication Tor ultrasound,
specific penefit, potential risk,
and alternatives, it any. In
adgition, the patient should
be suppiied with information
aDOUT 1Ne exposure time and
intensity, if requested. A
written form may expedite this
process in some cases. Patient
access 1o educauonai materials
regarding ultrasound is
strongly encouraged. All
setungs in which these
examinations are conguctes
should assure patients’ dignity
and privacy.

Given that the full potential of
diagnostic ultrasound imaging is
critically dependent an examiner
training and experience, the
panel recommends minimum
training reguirements and
uniform credentialing for all
physicians and sonographers
performing uitrasound
examinations. All health care
providers who use this mogdality
should cemonstrate adequate
knowledge of the basic physical
principles of ultrasound,
eguipment, recordkeeping
reguirements, indications and
safety.

wWhat further studies are needed
of efficacy and safety of use of
ultrasound in pregnancy?

Itis critical, 1n view of the existing
tata and the special
considerations affecting etal
and embryonic deveiooment, 1o
encourage and suppori a
sustained research effort aimed
specifically at test sysiems that
canheip provide & petter data
base for deveioping reasonabie
estimates of bioeffects and of
risk, In particuiar, we
recommeng:

1. Tnestudy of funcamental
mechanisms leading 10
bicefiects.

2. Laporatory experiments that
focus especialiv on those
celluiar processes that are
most likely to oe afiected
during embrvonic and feial
deveiopment.

3. Postnatai studesin animais
afterin utero exposure 10
uftrasounc.

4. Zxpioration of interactions

between agministared

uitrasound anc such
deveiopmenstally significam
agents as arugs, nutrition,
ionizing radiation,
nypertnermia, and hypoxia.

Devetopment of improved

cosimenry.

w




A long-term followup of
infantsinvoived in a
randomized ciinica! trial would
heip ciarify questions about
the effect of ultrasound on
developmentin humans, and
other epidemiologic studies
using a wide variety of
methods shouid be
considered. Studies of the
psychosocial, ethical, and legal
aspects of ulirasound use are
also needed.

Further nonexperimentai
studies that seak to establish
the ciinical efficacy of
ultrasound should address the
auestion of izs contribution to
reducing merdigity and
moriality. Randomized,
controlted ciinical trials of
routine ultrasound screemng
in pregnancy should be
conducied inthe United
Siates.
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INTENDED DIAGNOQSTIC USES

Based on the final rules of the Food and Drug Administration published in the
Federal Register (42 F.R. 42.528) January 1978.

A =Abdominal
C=Cardiac
F=Fetal
P =Pediatric
S=8mall Parts
PV =Peripheral Vessel

C=0ther

Other: Veterinarian
Transvaginal
Transesophageal
Transrectal
Transurethral

Neonatal Cephalic
Adult Cephalic
Prostate




SSD-650 AcoOUSTIC OUTPUT DATA

CAUTION: SOME TRANSDUCERS ARE NOT FCOR FETAL APPLICATIONS
{SEE INTENDED USE SECTION BELOW)
TRANSDUCER INTENDED USE MODE WATER ESTIMATED IN-SITU
SPTA SPTA SPPA IM
(mW/cm?) (mW/cm) (W/cml) (W/cm?2)
usT-657-5 Transrectal B-Mode 10 3.5 190 310
Fregquency: 5.0MHz B/M-Mode 110 36 190 310
Focal Length: 4.0cm M-Mode 71 24 190 310
UST-5036-3.5 Fetal B-Mode 14 3.6 190 230
Frequency: 3.5MHz Abdominal B/MK-Mode 140 35 190 230
Focal Length: 5.7cm M-Mode 100 26 190 230
UST-941-5 Fetal B-Mode 14 46 150 220
Fregquency: 5.0MHz Abdominal B/M-Mode 110 37 150 220
Focal Length: 3,8cm HM-Mode 76 25 150 220
UST-945P-5 Transvaginal BE-Mode 18 6.2 69 72
Freguency: 5.0MHz B/M-Mode 49 17 69 72
Focal Length: 3.2c¢m M-Mode 30 10 69 72
UsT-943-3.5 Other B-Mode 5.5 1.7 67 57
Fregquency: 3.5MHz B/M-Mode 39 12 67 57
Focal Length: 5.0cm M-Mode 31 9.6 67 57
ASU-32CWD-2 Cardiac B-Mode 1.7 1.1 18 25
Freguency: 2.0MHZ
Focal Length: 3.6cm M-Mode 16 10 18 25
ASU-32CWD-3 Fetal B-Mode 9.7 4.1 100 230
Frequency: 3.0MHz
Focal Length: 4.3cm OQOther M-Mode 99 42 100 230
ASU-32WSJ-7.5 Peripheral B-Mode 0.64 0.31 39 58
Frequency: 7.5MHZ vessel
Focal Length: l.4cm M-Mode 12 5.5 39 58
UsST-5035-3.5 Fetal B-Mode 5.0 1.2 120 120
Freguency: 3.5MH= B/M-Mode 88 20 120 120
Focal Length:6.2cm Other M-Mode 68 16 120 120




SSD-650 ACOUSTIC OUTPUT DATA

CAUTION: SOME TRANSDUCERS ARE NOT FOR FETAL APPLICATIONS
(SEE_INTENDED USE SECTION BELOW)
TRANSDUCER INTENDED USE MODE WATER ESTIMATED IN-SITU
SPTA SPTA SPRA IM
(mW/cm2}  (mW/cm2) (W/cm2) (W/cm2)
ASU-32H-3.5 Fetal B-Mode 1.6 0.22 9.8 22
Frequency: 3.5MHz
Focal Length: 8.9cm M-Mode 22 2.9 7.3 17
UST-939-3.5 Fetal B-Mode 3.0 0.95 60 53
Freguency: 3.5MHZz B/M-Mode 24§ 7.1 39 39
Focal Length: 6,8cm M-Mode 17 5.1 39 39
UST-556TU-7.5 Peripheral B-Mode 1.9 0.71 61 67
UST-556T-7.5
UST-5561-7.5
Fregquency: 7.5MHz B/M-Mode 22 8.2 61 67
Focal Length: 2.0cm  vVessel M-Mode 11 4.3 61 67
UsST-660-7,5 Other B-Mode 1.9 0.71 61 67
Frequency: 7.5MHzZ B/M-Mode 22 8.2 61 67
Focal Length: 2.0cm M-Mode 11 4.3 61 67
UST~5038-5 Fetal B-Mode 1.8 0.54 51 54
Freguency: 5.0MHz Abdominal B/M-Mode 29 8.7 51 54
Focal Length: 3.8cm Other M-Mode 15 4.6 51 54
ASU-32-3 Cardiac B-Mode 3.9 1.4 45 100
Freguency: 3.0MHz Fetal
Focal Length: 4.4cm Other M-Mode 58 21 45 100
ASU-32-3.5 Cardiac B-Mode 2.5 0.56 23 50
Frequency: 3.5MHZ Fetal
Focal Length: 5.5cm Other M-Mode 40 8.7 23 50

ALL VALUES STATED ARE THE ABSOLUTE MAXIMUM OUTPUT




DOPPLER OPTION ACQUSTIC OUTPUT DATA

Caution: These transducers are not for fetal applications when using the SST)-650
option.
TRANSDUCER MODE SETTIRGS WATER ESTIMATED IN-SITU
SPTA SPTA SPPA ™
(mW/cm2) (mW/cm2) {(W/cm2) (W/cm2)
ASU-32CWD-3 Pulsed Wave Sample 620 280 4.0 4.5
Frequency: 3.0MHz Volume: 3mm
Focal Length: 3.2cm PRF: 19.2KHz
Continuous 180 a9l / 0.097
Wave Doppler
RSU-32CWD-2 Pulsed Wave Sample 630 390 4.3 4.3
Freguency: 2.0MHz Velume: 10mm
¥ocal Length: 2.9%cm PRF: 18.2KHz :
Continzous 330 240 / 0.24
Wave Doppler
ASU-32WSJ-7.5 Pulsed Wave Sample 850 490 4.5 13
Imaging frequency: Volume: 10mm
7.5MHz PRF: 19.2KHz
Deoppler freguency:
5.0MHE=z
Focal Length: l.4cm
ASU-32-3 Pulsec Wave Sample 4490 140 1.5 1.7
Frequency: 3.0MHz Volume: l1Omm
Focal Length: 4.0cm PRF: 19.2KHz

ALL VALUES STATED ARE THE ABSOLUTE

MAXIMUM ACOUSTIC OUTPUT




DOPPLER OPTION ACQUSTIC OUTPUT DATA

Caution:  These transducers are not for fetal applications when using the SSD-650
option.
TRANSDUCER MODE SETTINGS WATER ESTIMATED IN-SITU
SPTA SPTA SPPA IM
{mW/em2) (mW/cm2) (W/em2) (W/cm2)
ASU-32-3.5 Pulsed Wave Sample 170 69 0.73 0.81
Frequency: 3.5MH Doppler Volume: 10mm
Focal Length: 3,6cm PRF: 19.2KHz
Continuous
Wave Doppler
ASU-32H-3.5 Pulsed Wave Sample 150 37 0.40 D.ag
Frequency: 3.5MHz Volume: 10mm
Focal Length: 8.3cm PRF: 19.2KBz
Continuous
Wave Doppler
ASU-32E-3 Pulsed Wave Sample 150 21 1.0 1.3
Freguency: 5.0MHz Volume: 10mm

Focal Length: 5,7cm

Continuous
Wave Doppler

PRF: 4.2KHz

Pulsed wave Sample
Imaging freguency: Volume:
Doppler freguency: PRF;
Focal Length:

Pulsed Wave Sample
Frequency: Volume:
Focal Length: PRF:

Pulsed Wave Sample
Freguency: Volume:
Focal Length: PRF:

ALL VALUES STATED ARE THE ABSOLUTE MAXIMUM ACOUSTIC OUTDUT







APPENDIX B

SSD-650

This appendix applies to serial number 71M17232 and above (version 3.0 onward).







BASIC MEASUREMENTS

APPENDIX B
Manual Change Information

. (Effective S/N:71M17232 and above, System version 3.0)

The operation procedures written in this Appendix B are applied to systems which have
been up-graded to Software version 3.0 (S/N:71M17232 and above).

Only those functions which refleet an operational change are covered in this Appendix.
Functions not affected by this software upgrade will remain the same. Refer to the
appropriate instructions in the system operation manual if necessary.

Volume
(6) Frame Correlation

This function adds "afterimage" to make the movement of image
smooth.

Press the MENU switch to display "MENU PAGE-1" menu, then
select "5 FRM-CO" in the menu.

FRAME 1 2 3 4 5 8
CORRELATION EXIT OFF ON AUTO

)

. 2 OFF: Turns off the frame correlation function

irrespective of the probe.
Sujtable for fast moving imaging, such as the heart.

3 ON: Turns on the frame ecorrelation funetion
irrespective of the probe.
Suitable for slowly moving images such as the liver

4 AUTO: Turns the frame correlation on or off automatically
depending on the probe in use and line density
setting.

NOTE: Normally set "4 AUTO".




BASIC MEASUREMENTS
2.2 Area and Circumference

Area and circumference measurements may be performed by either of two
methods. One is "AREA-E" method which encloses the target with an elliptical
measurement mark, and the other "AREA-T" method which traces the outline of
the target.

2.2.1 AREA-E (Elliptical Enclosure Method)

a. Select B mode (B/M or B/D mode is also possible) with the MODE switeh.
When a desired image is displayed, freeze the image with the FREEZE
switch.

Press the MEASUREMENT switch to display the following menu:

MEASURE 1 2 3 4 5 6
B CLEAR DIST AREA-E AREA-T VOLUME NEXT

Select "3 AREA-E" from the menu. The aresa
measurement mark "+" will appear at the center of
the screen. And the " [+ I' TRACKBALL FUNCTION

. . Target
switeh lights. v

Fig. 2-2-1

b. Use the TRACEKBALL to position the mark to one
end of the long axis of the target.

Fig. 2-2-2

c. Press the MARK REF switch.
Use the TRACKBALL to position the + mark to the
another end of the long axis.

NOTE: Original + mark remsains on the spot and
another + mark may be moved by the
TRACKBALL.

Fig. 2-2-3

d. Press the MAREK REF switch, and ellipse mark
appears.

It is possible to adjust the short axis length of the
ellipse mark by the TRACKBALL.




BASIC MEASUREMENTS

Use the TRACKBALL to adjust the short axis length of the mark.

- Rightward rolling .... lengthens the short axis length
- 1 Leftward rolling ...... shortens the short axis length
Ellipse mark — .75 " Ry - .
Trackball ~——_, 2 PN
Fig. 2-2-5

If the position and/or shape of the mark are still not the same as that of the
target, follow the procedure below.

e. Press the MARK REF switch. At this stage, the following two things are
possible by the TRACKBALL:

° Lengthening or shortening of long axis
. Rotating the ellipse mark around the base point

Fig. 2-2-6
t Upward rolling ...ce... lengthens the long axis length
1 Downward rolling .... shortens the long axis length
- Rightward rolling .... rotates the mark clockwise
- Leftward roiling ...... rotates the mark counterclockwise

Roll the TRACKBALL upward or downward to readjust the vertical length.
Roll the TRACKBALL rightward or leftward to readjust the position,

f. Press the MARK REF switch. The base point of rotation shifts to another side.
Readjust the position or vertical length.
_--'-:-.-‘“—_._.

e fase
paint

Base
paint




BASIC MEASUREMENTS

The area, circumference (C), short axis (S), and long axis {L), of the
ellipse are computed and displayed.

g. By repressing the MARK REF switeh, the short axis length may be
readjusted with the TRACKBALL rolling. (Same as step "d.")

Steps "d.," through "{." may be repeatedly earried out by preséing
the MARK REF switeh.

.....

d. Short axis length lengthening/shortening

v+ ¢

e. Long axis length lengthening/shortening
Position shifting

f. Long axis length lengthening/shortening

Position shifting E-‘,: -_j::f: ‘\_)

h. By pressing the "x" TRACKBALL FUNCTION switch, another area
measurement is possible by the " x " mark.

i. To terminate the measurement, seiect "1 CLEAR" in the menu. All
the measurement marks and results will be erased.

NOTE: If it is desired to erase only one set of calipers and
measurement results, turn on the appropriate "+" or "x"
switch corresponding the mark then repress it to erase.

Area Measurement Data Display Examples:

ELLIPSE
+:041.2 em?2 The area enclosed in a "+" mark ellipse in square centimeier.
C:25.7 em The circumference of a "+" mark ellipse in centimeter.
5:05.0 em The short axis length of a "+" mark ellipse in centimeter.
1:10.4 em The long axis length of a "+" mark ellipse in centimeter.

(The measurement data of "x" mark is displayed under the measurement data
of "+" mark.)




BASIC MEASUREMENTS

2.4 Volume
. Measurement and calculating method:

There are two ways to measure a volume, one is the two-axis method and
the other the three-axis method. The two-axis method requires only a
vertical seectional image. The three-axis method requires a vertical
sectional image and a transverse sectional image.

B Cirele B
- A O- e A el
two-axis Three-axis
method method
Fig. 2-4-1

The eqguation of two-axis method is;
Volume = (n/6) x A x B2 (A is long axis, B is short axis length.}
The equation of three-axis method is;
‘ Volume = (/6)xAx BxM (M is the third axis length.)

The following description is made first for the two-axis method with which three-
axis method overlaps from step "a" to "i".

Step:
a. Seleet B mode (B/M or B/D mode is also possible) with the MODE

switeh. When a desired image is displayed, freeze the image with
the FREEZE switch.

In three-axis method, it is convenient that the user displays two
images using Dual-B mode.

b. Press the MEASUREMENT switch to'display the MEASUREMENT
menu, then select "5 NEXT" till the following menu is displayed.

MEASURE 1 2 3 4 5 6
B CLEAR DIST AREA-E AREA-T VOLUME NEXT

c. Select "5 VOLUME" from the menu. The area
measurement mark "+" _will appear at the center of
the secreen. And the "ﬂ" TRACKBALL FUNCTION

.‘- switeh lights.

Fig. 2-4-2
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NOTE: Original + mark remains on the spot and

BASIC MEASUREMENTS

Use the TRACKBALL to position the mark to one
end of the long axis of the target.

Fig. 2-4-3

Press the MAREK REF switch.
Use the TRACKBALL to position the + mark to the
another end of the long axis.

another + mark may be moved by the
TRACKBALL.

Fig. 2-4-4

Press the MAREK REF switeh, and ellipse mark
appears.

It is possible to adjust the short axis length of the
ellipse mark by the TRACKBALL as follows:

Fig. 2-4-5
- Rightward rolling .... lengthens the short axis length
- Leftward rolling ...... shortens the short axis length
Ellipse mark -7 &7 Er
Trackball ~—,. 25 |
&7
2-4-6

Use the TRACKBALL to adjust the short axis length of the mark.

If the position and/or shape of the mark are still not the same as that of the
target, follow the procedure below.

Press the MARK REF switch. At this stage, the following two things are
possible by the TRACKBALL:

o Lengthening or shortening of long axis
o Rotating the ellipse mark around the base point
1 Upward rolling ........ lengthens the long axial length
l Downward rolling .... shortens the long axial length
- 3 Rightward rolling .... rotates the mark clockwise
- Leftward rolling ...... rotates the mark counterclockwise

Roll the TRACKBALL upward or downward to readjust the long axis length.
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Fig. 2-4-7
Roll the TRACKBALL rightward or leftward to readjust the position.

Press the MARE REF switch. The base point of rotation shifts to
the another side, '
Readjust the position or vertical length.
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Fig. 2-4-8

The volume, short axis (S), and long axis (L), are computed and
displayed.

By repressing the MARE REF switeh, the short axis length may be
readjusted with the TRACKBALL rolling.

Steps "d." through "f." may be repeatedly carried out by pressing
the MARK REF switeh.

d. Short axis length lengthening/shortening

t

e. Long axis length lengthening/shortening
Position shifting

r 4

f. Long axis length lengthening/shortening | {
Position shifting I

At this stage, the two-axis measurement method is complete, and the
three-axis measurement method follows from the next step.

Rescan the area of interest to display an orthogonal cross section of the
initially set spheroid, passing through the latter's short axis.
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BASIC MEASUREMENTS

Press the " + " TRACKBALL FUNCTION switch.

The "+" mark appears at the center of the
screen.

Fig. 2-4-8

Measure the third axis by a distance measuring
process.

When the third axis is measured, the volume is newly
computed, and displayved.

Fig. 2-4-10

To restart the measurement repress the "+" TRACKBALL
FUNCTION switeh twice. The volume measurement data generated
thus far may be reset, and the parameters again made resettable.
Then follow steps "d." onward.

To measure another volume, press the "x" switech of the
TRACKBALL FUNCTION group. The "x" mark is operated in the
same manner as the "+" mark.

To terminate the volume measurement, select "1 CLEAR" in the
menu.

All the measurement marks and results will be erased.

Volume Measurement Data Display Examples:

VOLUME
+:111.8 cm3 The volume enclosed in a "+" mark spheroid.
S:04.0 em The short axis length of 2 "+" mark ellipse.

M:05.8 em  The length of the third axis. (In two-axis measurement,

it is displayed as "M:-—-.- em".)
L:09.2 em  The long axis length of a "+" mark ellipse.
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Procedure for Calculations for B~-mode

2. Display a frozen left ventricle long-axis image at end stole.

(An end-systolic image is easily available by ECD SYNC function by

optional Physiological Signal Display Unit.)
Press the MEASUREMENT switch, and display the following menu.

MEASURE 1 2 3 4 5
B CLEAR %STENO G-CALC LV-B HIST
Select "4 LV-B" from the menu. The area

measurement mark "+" will appear at the center of
the screen. And the " [+ ' TRACKBALL FUNCTION
switeh lights.

b. Use the TRACKBALL to position the mark to one
end of the long axis of the target.

c. Press the MARK REF switch.
Use the TRACKBALL to position the + mark to the
another end of the long axis.
NOTE: Criginal + mark remains on the spot and
another + mark may be moved by the
TRACEBALL.

d. Press the MARK REF switeh, and ellipse mark
appears. '

It is possible to adjust the short axis length of the
ellipse mark by the TRACKBALL as follows:

Ellipse mark .-/

Trackball ““-—-.»-f'\ﬁ mi-i-”
. g N Fig. 4-1-4
- Rightward rolling .... lengthens the short axial length
— Leftward rolling ...... shortens the short axis length
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If the position and/or shape of the mark are still not the same as that of the
target, follow the procedure below.

Press the MARK REPF switch., At this stage, the following two things are possible
by the TRACKBALL: :

© Lengthening or shortening of long axis
° Rotating the ellipse mark around the base point

e

T o Upward rolling ........ lengthens the long axis length
l Downward rolling .... shortens the long axis length

Fig. 4-1-5

- Rightward rolling .... rotates the mark clockwise
- 3 Leftward rolling ...... rotates the mark counterclockwise

Roll the TRACKBALL upward or downward to readjust the long axis length.
Roll the TRACKBALL rightward or leftward to readjust the position.

Press the MARK REF switch. The base point of rotation shifts to
another side.
Readjust the position or long axis length.

T Bae T
pomng

Fig. 4-1-¢

At this stage, ESA, ESS, ESL and ESV are automatically computed and
displayved.

By repressing' the MARK REF switeh, the short axis length may be
adjusted with the TRACKBALL rolling.

Steps "d." through "f." may be repeatedly carried out by pressing the
MARK REF switch.
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------

d. Short axis length lengthening/shortening |- :"a E.'I "IE

e. Long axis length lengthening/shortening 1
Position shifting

f. Long axis length lengthening/shortening

Position shifting 5-‘.-@;:’-3 ‘L /‘

h.

By using the ECG SYNC (Electrocardiogram Synchronization) function (with
optional unit), rewrite the image into an end-diastolic image. Then freeze
it.

However, when an end-systolic long axis image and an end-diastolic
image are displayed beforehand by "the dual-image display function,
transfer the active mark "¥" to the end-diastolic image by the
SELECTOR switch.

Press the "[ x| " TRACKBALL FUNCTION switch.
The " x " mark is displayed. Then, perform an

EDA (end-diastolic area) measurement in the
same way as the end-systeolic measurement.
Immediately, EDL (end-diastolic long axis), EDS
{end-diastolie short axis), EDV {(end-diastolic
volume) SV (stroke volume) and EF (ejection
fraction) are calculated and displayed.

During the ECG display, the heart rate

+EDA
EDL
EDS
EDV
SV

EF

is

automatically read out and the CO value is calculated.

1 2 3
LV FUNCTION EXIT HR

SET

If there is no ECG display, select "2 HR" in the menu and enter the heart
rate value from the keyboard. Then select "5 SET™.

If correction is necessary, press an appropriate caliper mark switeh (+ or x)
for the measurement to be corrected and retry measurement.

To terminate the measurements, select "1 EXIT".
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Example of LV-B measurement information display:

LV FUNC.
AREA-LENGTH
+ESA : 10.1em? LV end-systolic aresg

ESL : 04.5em LV end-systolic long axis

ESS : 03.2em LV end-systolie short axis :

ESV : 025 ml LV end-systolie volume
XEDA : 23.8 em? LV end-diastolic ares

EDL : 05.0 em LV end-diastolic long

EDS : 04.4 cm LV end-diastolic short axis :

EDV : 070 ml LV end-diastolie volume

SV : 0.45ml Stroke volume

HR 065b/m  Heart rate

CO : 2.9/m Cardiac output

EF : 0.64 Ejection fraction

10.1 em? /)
3.2cm
4,5cm
25 ml
23.8 em? —
4.4 cm
S.Oc:m2

——

iy

70 ml

Measured by
+ " mark

Measured by

T " x " mark




APPENDIX C

SSD-650

This appendix applies to serial number 81M8522 and above (version 4.1 onward).







Difference

New version software differs from the original in the following way:
1. OB report function is available. See the attached operating instructions.

2. As a result of the above change, the contents of the MEASUREMENT menu change as
follows:

There are 3 pages for the MEASUREMENT menu.

Page One:
MEASURE 1 2 3 4 5 6
B CLEAR DIST AREA-E AREA-T OB NEXT

"OB" is added.
Selecting "OB" enters into OB measurement area.

Page Two:
MEASURE 1 2 3 4 5 6
B CLEAR VOLUME LvV-B RATIO %STENO NEXT

Page Three:

MEASURE 1 2 3 4 5 6
B CLEAR HIST OB-PRO NEXT

Selecting "OB-PRO" enters into gestational table programming.







OB REPORT FUNCTION

Operating Instructions
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INTRODUCTION

1. INTRODUCTION

. | This system can calculate the following 4 items and display all the calculated results
on the sereen as a report. (Report funetion)

1. Gestational age and date of confinement by a measurement such as the BPD.

2. Gestational age and date of confinement by manual input of last menstrual
period.

3. Ratio of two measurements, such as cephalic index.
4, Fetal weight (Shepard and Hadlock methods)

This subsection explains the operation of the revised software. See next page for its
outline.
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Operatibnal Flow Chart

i B-mode image display* 1
*With M:::"E switch pressed.
1 3 5 1
EXIT 0B-PROG 0B EXIT
¥
1 Measurement area
Gestational Table 1 Se?a section 3 A
Program Area =
See section 2.
3 2 - : 4 3
MEASURE | | REPORT. EDIT MEASURE
]
lf f 4 %
. . Report Area >( Measurement
: Item in menu See section 5. EDIT Result Display
2 |l Area .
REPORT See section 4.

<Gestational Table Program Aregs> Section 2
The gestational tables are blank at first. The user must register a fetal growth table
(either built-in or user-programmed) for a gestational age calculation.

<Measurement area> Section 3.
User performs measurement according to the selected parameter.
Up to 5 measurements per each parameter can be stored.

<Measurement Result Display Area> Section 4.
Measurement results and average of multiple measurements of the same parameter are
displayed. It is possible to check parameter(s} that is{are) not measured yet.

© <Report Area> Section 5.

Data obtained by mesasurement is arranged for report. In this report, the name of the
| doctor, date, patient's number and name, and comment can be entered. Gestational
’ age and date of confinement are graphed.
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List of Parameters and US Cross Section

The following parameters can be entered the report. (* indicates built-in table)

DIST, AREA-E, AREA-T and VOLUME

Abbreviation | Parameter | mepor e Reference Measurement Area
ROBINSON
*CRL | Crown-Rump DIST (British Journal of
Length OB/GYN 1975)
Kﬁrtz (J of Clinic Ultras
198d01) k f Ul i
.. Hadlock (J of Ultrasin !
*BPD | Biparictal PIST | Medicine 1982)
e Sabbagha (Am. J. of
Obstet. GYN.1976)
When BPD and OFD are 7]
- measured, Cephalic Index BPD =i
OFD gﬁggﬁtlal DIST (CD) and Head Circumference N
s {HC) are automatically
Diameter calculated. OFp
{(CI=BPD/OFD)
HADLOCK
*HC | Head ARI{*)II%E (Am. J. of Roent. 1982) e
: NOTE: Measured value
Circumference AREA-T precedes calculated value
by BPD and OFD.
Using TAD and APD,
TAD Trangverse AC (Abdomina] Circumference)
Abdominal DIST |and FTA (Fetal Trunk Area)
Diameter are caleulated. TAD
AC=IIx J (TAD)2+(APD)2 .
APD Anteroposterior DIST 2
Diameter I
FTA= 4— x (TAD) x (APD)
. Abdominal | AREA-E | HADLOCK f g
AC | Abdominal or | (Am.J. of Roent. 1982)
AREA-T :
Hadlock(Am. J. of ==
FL Femur DIST Roent. 1982) -
Length O’Brien (Am. J. of
Obstet. GYN. 1981)
Jeanty (J of Ultras in
Medicine 1984)
R1 lect f
gng Arbitrary Select from Arbitrary

1-3
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Fetal Weight Method

(When measurements of the parameters listed on the previous page are completed, there is
no need to remeasure the parameters below.)

Measurement
Method Parameter Method Measurement Area

Hadlock | FW= 10 exp(AC x 0.051 - AC x FL x 0.0037 + FL x 0.1844 + 1.3598) g

AC AREA-E 5
or
(Abdominal AREA-
Circumference) AT @
!
FL g
=
DIST
(Femur Length)

Shepard | FW= 10 exp(AC x 0.046 - BPD x AC x 0.002646 + BPD x 0.166 + 1.2508) g

I
AC AREAE '
Abdominal

or
Circumference AT

BPD

S
Biparietal
Diameter DIST @
1
!

Ratio Calculation

; Parameters for
Name of Ratio comparison
Cephalic Index (Hadlock) BPD/OFD

HC/AC (Campbell) HC/AC

Two other expressions for ratio calculation ean be set arbitrarily.
Gestational Age Calculation from LMP (Last Menstrual Period)

LMP + 40 weeks

1-4




GESTATIONAL TABLE PROGRAM AREA

2. GESTATIONAL TABLE PROGRAM AREA

In this area, it is possible to program a fetal growth table for calculation of g'estatlonal
age and date of confinement. )

Initially, the gestational tables are blank. Registration is necessary.

There are two registration methods, that is, built-in table transfer and table
programming by user.

Up to 6 tables can be registered in the blank areas.
either the built-in tables or the user's tables.

The registered tables are also used in the report function.

The built-in tables are as follows:

<Built-in Tables>
Parameter
CRL
BPD
HC
AC
FL
BPD
BPD
FL
FL

NOTE:

(Example)

Table Reference
Robinson

Kurtz

Hadlock
Hadlock

O'Brien

Hadlock
Sabbagha
Hadlock

Jeanty

GESTATIONAL TABLE

Programming —>
by user

CRL (Robinson)

BPD (Kurtz}

HC (Hadlock)

AC (Hadlock)

FL (O'Brien)

|t bl W)

User's table

2-1

Transfer

Once a table is registered, it is retained even after the power is turned off.

Built-in tables

(See the figure below) Using '

CRL (Robinson)

BPD {Kurtz)

A

HC (Hadlock)

AC (Hadlock)

FL (O'Brien)

BPD (Hadlock)

BPD (Sabbagha) .

FL {(Hadlock)

wlo|wjo|la|lsn|lw| |~

FL {Jeanty)
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2.1 Transfer/Program of Growth Table

?(1) Transfer of built-in table:
{
+

Transfer is necessary to make the table usable for calculations and the report function.

a. In B-mode, press the MEASUREMENT switeh. A menu is displayed.
Seleet "3 NEXT" until the following page is displayed:

MEASURE 1 2 3 4 5 ]
B CLEAR HIST OB-FRO NEXT

b. Select "3 OB-PRO" in the menu. The following display appears on the sereen:

. QB REPORT PROGRAM

GESTATIONAL TABLE DIMENSION

=4
a1y}

cnsw
EY TP
e

RAT10S

OB REPORT
PROGRAM

¢. The highlighting is now at the top of the GESYAT10HAL TABLE
GESTATIONAL TABLE list.
Use the trackball to shift the highlighting to the
desired table number to which a table is to be
transferred.
Then select "6 SET" in the menu.

|

;b
P I
o !

d. At the upper right of the screen, the display shown
on the right appears. '
Ensure that the highlighting is on "INTERNAL".

INTERHAL
USER/EDIT

CLEAR

If not, use the trackball to adjust.
Then select "6 SET" in the menu.




®

e. Titles of built-in tables are displayed as shown to
the right. The highlighting is now at the top of the
list. _

Use the trackball to shift the highlighting to the
title of the table to be transferred.
Then select "6 SET" in the menu.

f. When it is desired to shift all 5 tables shown here,
use the trackball to shift the highlighting to
"ALLY. Then select "6 SET" in the menu,

(This step is done regardless of the table number
selected at step "e'.)

NOTE:

NOTE:

Use the trackball to shift the highlighting to
"NEX'T",
Then select "6 SET" in the menu.

g.  After the transfer, the display returns to step "¢"
automatically,

Confirm that the title of a transferred table is
displayed in the GESTATIONAL TABLE list.

NOTE:

GESTATIONAL TABLE PROGRAM AREA

HC (HMADLOCK )
AC (HMADLOCK )
FL (O*BRIEN )
ALL
HEXT

CRL (ROEINEOMN)
(KURTZ )
HC (HADLOCK

b
AC (HADLOCLK )}
FL (O'BRIEN )

When all tables are transferred by the above method, they are

automatically transferred in order starting with #1.

(At the same time tables #1 - #5 are replaced by the transferred tables

even if tables are already registered.)

The remaining 4 built-in tables can be
displayed as follows:

CRL (ROEINSON)
EPD (KURTZ 3
HC (HADLOCK )
AC  (HADLOCK »
FLL (O°"BRIEN )

GESTATI1OHAL TAEBLE

[+ 210 A A
e,

e

Selecting "1 RETURN" in the menu returns
the display to step "e" at any point in the
procedure.

h. To terminate the transfer operation, select "1
EXIT". B-mode image display is resumed.
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(2y-Programming of User's Table

When a user has data that can be used for gestational age calculation, the user can .
program up to 6 growth tables {(when there is room in GESTATIONAL TABLE} as
follows:

™ "a.  InB-mode, press the MEASUREMENT switch. A menu is displayed.

! Select "6 NEXT" until the following page is displayed:

j MEASURE 1 2 3 4 5 6

B CLEAR HIST OB-PRO NEXT
b. Select "3 OB-PRO" in the menu. The following display appears on the screen:
OB REFORT PROGRANW
GESTATIONAL. TABLE DIMENS LON
PH M {CIR=T2
AL ICIR-T]
3 1 } USR1:{DIST 1
'sc g ; USR2:(DIST ]
L] 4 b}
RATIOS
: N;I?IFL 1
LiIBPD )
2 N/D
Ditae 1
PROGRAR | ear - 2 “ s ser

c. The highlighting is now at the top of the GESTATIONAL TAELE
GESTATIONAL TABLE list.
Use the trackball to shift the highlighting to the g ¢ )
desired table number in which the table is to be e { 3
programined. 6 ¢ ?
Then select "6 SET" in the menu.
d. At the upper right of the screen, the display shown
- on the right appears. INTERNAL
! Use the trackball to shift the highlighting to
: "USER/EDIT". CLEAR
Then select "6 SET" in the menu. '

2-4
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The highlighting shifts to "PARAMETER".
Select "6 SET" in the menu. List of parameters

3, v

appears at the right of the screen. (Lower figure) BASED oK ie ) 't
Use the trackball to place the highlighting on the S
R TH
desired parameter. Then seleet "6 SET". b
The "DIMENSION" is automatically set according .
‘to the parameter selected in step "e". OFD
TAD
The highlighting proceeds to "BASED ON". ArD
Enter the table reference. Up to 8 characters can SRy
be inputted. uUsSR2
Then seleet "6 SET" for registration.
f.  The highlighting shifts to the top of the table (1st TaBLE wo. ;2
DIMEHSION : DIS !
week). BASED ON :(CORQ )
Enter value for each week as follows: D z ™
Enter deviation days in +d column with two digits, 3 Y
average value in cm column {effective to first :'é g‘f
Z
place of decimal). 23 §§
After each data entry, seleet "6 SET". The value sg 3
&l
is set and the highlighting shifts to the next week. 2 42
NOTE: For a week no data is available, select "6 SET" to proceed to the next week,
1t is also possible to shift the highlighting by the trackball.
g.  When an input error is found, shift the highlighting to the error part and reenter
the correct value, then seleet "6 SET'.
NOTE: Shifting the highlighting by trackball cannot set data. When a correction is
made, be sure to select "6 SET" before shifting the highlighting.
NOTE: In this system, the total number of pregnancy weeks is determined as 40
(fixed). Data input at 41 or 42 weeks is impossible.
g. To terminate the table programming, select "1 GESTATIONAL TAELE

RETURN". Display returns to step "b".
Confirm that the title of the programmed table is
displayed in the GESTATIONAL TABLE list.
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GESTATIONAL TABLE PROGRAM AREA

Erasure of Registered Table

8 .

c’

e.

In B-mode, press the MEASUREMENT switch. A menu is dlsplayed.
Select "6 NEXT" until the following page is displayed.

MEASURE 1 2 3 4 5
B CLEAR HIST OB-PRO

NEXT

Select "3 OB-PRO" in the menu.

Using the trackball, highlight the table to be
erased.
Then select "6 SET".

GESTATIOHAL TABLE

- e o o P

o—
(
3 (
4 {
5 (
6 <
At the upper right of the screen, the display shown
on the right appears. ITNTERNAL
USER/EDIT

Using the trackball, shift the highlighting to
"CLEAR".

Then select "6 SET” in the menu.

Confirm that the desired title is erased in the
GESTATIONAL TABLE list.

2-6
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2.2 Setting of User's Ratio Expression CoT ey sgagn (D

. : In this system two ratio expressions (CI: Cephalic Index and HC/AC) are bu:lt in.
The user can program up to two additional ratio methods. :

Procedure for Setting User's Ratio Expression:

. In B-mode, press the MEASUREMENT switch. A menu is displayed.
Seleet "6 NEXT" until the following page is displayed: '

MEASURE 1 2 3 4 3 6
B CLEAR HIST OB-PRO ' NEXT

b. Select "3 OB-PRO" in the menu. The following display appears on the screen:

O REPORT PROGRANW

GESTAT1ONAL TABLE DIMENSION
s{CIR~T)

PI
an
(1
-
B
]
-+
i

USHZ 1DISY 3

SWE L
-
[SXSEVT]

. RATIOS

1 N7D

Diisko 3
2 N-D
MiIFL ]
DAL ]
OB REPORT 1 2 3 L] 5 ]
FROGHAM EXIT SET
c. Using the trackball, shift the highlighting to the "N RATIOS
: [ I" item in the "1 N/D" part. 1 N/D
Then select "6 SET". o
At the upper right of the screen, parameters for 2 N/D
comparison gre displayed. (Lower figure} E; ESE ;
d. Using the trackball, highlight the parameter
suitable for the numerator (N). ggn
Then select "6 SET", TAD
AaPD
AL
FL
; USR&
. } USR2
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é,  Using the trackball, shift the highlighting to the "D
§RBm B vy ]" part in the "1 N/D" part.
Then select "6 SET".
L ~ At the upper right of the screen, parameters for
9% comparison are displayed. (Lower figure)
1083
f.-;,-Using the trackball, highlight the parameter
suitable for the denominator (D).
Then select "6 SET".
g. Follow steps "e" through "f" to program a second
ratio expression.
h. To terminate the operation select "1 EXIT" in the
menu. B-mode image display is resumed.
: NOTE: It is possible to erase parameters once

p— -

registered by the following methods:

a. Using the trackball, highlight the item to be
erased, then select "6 SET".

b. Using the trackball, highlight the blank mark
(- - - -} in the list of parameters.
Then select "6 SET".

When both N and D items are blank, no user's
expression is displayed in the report.

NOTE: The table titles of "USERI1" {(user #1) and

"ISR2" {user #2) are fixed and cannot be
changed.

RAT10S
1 H/D
H:{CRL 1
D: ([T
Z NsD
N:LFL )
D:[AC )
CRL
OF L
HC
TAD
APL
AcC
Fl
USRL
USR2Z
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2.3 Programming of Measurement Method:

el K]

This procedure is necessary for parameters HC, AC, USR1 and USR2 smce Iwo or more

measurement methods are possible.

.441

e
ot A

Two measurement methods (elliptical approximation and trace) are avallable for area

and cireumference measurements.
For HC and AC, CIR-E (elliptical approximation) or CIR~T (irace) can be selected.

For USR1 and USRZ, all the measurement methods (shown below) can be selected.
a. In B-mode, press the MEASUREMENT switch. A menu is displayed....
Select "6 NEXT" until the following page is displayed:

MEASURE 1 2 3 4 5 6

B CLEAR HIST OB-PRO ' " NEXT

b. Select "3 OB-PRO". The following display {left figure) appears on the sereen:

©8 REPORT PROGRAM Explanation of abbreviation [
CEBTATIONAL TABLE Dl::ﬂs:.?:"‘-.n DIST: Distance
I o Bl CIR-E:  Circumference
HE. ; ' by ellipse
approximation
anvios CIR-T:  Circumference by
' Hﬁnﬂ‘;,u ! trace .
T AREA-E: Area by ellipse
princ approximation
AREA-T: Areabytrace
VOL: Volume
B'I")EE:aRT ‘"1' r =2 3 L] » Sgl’

c. Using the trackball shift the highlighting to the DINENSION
desired parameter. {(Rotate the trackball
- . i as . ' HC  : [T}
downward until the highlighting shifts under the ngféggg;'r;
"DIMENSION" section.) USRZ: [VOL 1]
Then seleet "6 SET". The list of measurement
methods appears at the right of the screen.
(Bottom figure)
d. Using the trackball, shift the highlighting to the D1SY
desired measurement. =
Then select "6 SET". e
uoL

2-9




GESTATIONAL TABLE PROGRAM AREA

e. To férminate the setting, select "1 EXIT",

s dguz; -
25 O .
2i, a9 =

21 I09M9 T
RELES
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MEASUREMENT AREA

3. MEASUREMENT AREA

e

This area is for measuring parameters for obstetrical caleulations.
Up to 5 measurements per parameter can be stored and averaged.
There is no need to remeasure the same parameter for fetal weight and ratio (such as

CI} calculation.

automatically used for the said calculation.

3.1 Measurement Procedure

a.

b.

o
£
‘o
Lo
=3
(&)

Once a parameter has been measured, the measurement 1s

In B-mode display, press the MEASUREMENT switch. A menu is displayed.
Seleet "5 OB" in the menu. The display as shown below appears:

gﬁ% Q".

- - oFD ¢ )

HC € )

[ 4d - . TAD ( )

ary ¢ )

ac § )

- FL ()

-
F 3.5 663 puma .

MEASUREMENT 1 ] % 4 3
EXIT nzpon'r MEASUR  EDIT SET

Using the trackball, shift the highlighting to the
parameter t¢ be measured. Then select "6 SET".

The number of measurements performed is
displayed in the parenthesis. (Example in right
figure)

A caliper mark corresponding to the selected
parameter is displayed on the sereen.

Using the displayed mark, measure the parameter.
Then select "6 SET" to register the measurement.

n
.5 G63 PWLRD
HERSUREHENT 1 2 3 4 5 6
RETURK SET

CRL )

T~

3.5m -
GA: 1Dw3d
-

* In the case of
CRL
measurement

™~ Parameter

——— Measured value

™~ Calculated
gestational age




MEASUREMENT AREA

d. To measure another parameter without registering
the present measurement, select "1 RETURN",
% %357%.0 thenrepeat from step "b™

NOTE: In the case of AC (Abdominal Circumference), measuring TAD and APD
automatically calculates the AC, however, the actual measurement value
takes priority in registration for the ealeulated value.

gl 1 ugtn sMaast v s
* When. LMP. (Last Menstrual Period) is set in the report (see Section. 5), the
gestational age calculated from the LMP is displayed as follows:
e N O S .

Gestational
- LMP-GA -———-"“'aﬁfrom
LMP

- L

[]
s '623 FH100

F 3.
MERSUREMEHT 2 % S
EXI1T REPORT MEASUR EDIT SET




MEASUREMENT RESULT DISPLAY AREA

4, MEASUREMENT RESULT DISPLAY AREA  ~ o TR Bipgfe a7 D
CE O TResomg sl

For each parameter, up to 5 measurements can be stored, -and.4hgin:average is
automatically calculated.
Bar o Relide |
RSP TR SRRt
" S e
In this area it is possible to confirm the reglstered measurement results. Also it is
possible to enter known mesgsurement values manually fromftheyk'eyboard.“ *
TUL LTS S el ey
LR In B-mode display, press the MEASUREMENT switeh. Seleet "5 OB" in the menu.
Then select "4 EDIT" in the menu. The following display results:

4.1 How to use the measurement result display area. ... -

1 2 3 4 s AVE
CRL  EEER S—
BFD ————im
oFp ——
HC ———
TAD ——m
AFD ————m
nc ————n
L o

b. It is possible to shift the highlighting from #1 - #5 of each parameter using the
trackball.
If there is a measurement to be corrected, use the trackball to shift the
highlighting to the measurement. Then select "6 SET"., Next, enter correct
value from the keyboard. Then reselect "6 SET".

1 2 3 4 5 AVE
CRL 5.6 3.2 4, Acm
BPD 3.5 0 3.010 3.%) 3,3
OFD 4.0 4.1 WEER 4. Bce
HC . + 11, Sca
AL e -
AP ——— o
AC 131 11.8 12. S5om
FL. —————

Or if there are measurements to be manually added, use the trackball to shift the
highlighting to a blank in the line of the parameter. Then select "6 SET". Enter
the value from the keyboard. Then reselect "6 SET".

When a value is manually entered, the value is enclosed by parentheses.



MEASUREMENT RESULT DIiSPLAY AREA

ROTE: The average value with asterisk (¥) is an automatically caleulated value
. _using other measurements. For example, the HC value in the above data
#igmoniiios 20 derives from BPD and OFD average values. .

e. To return to measurement area, select "3 MEASUR" in the menu.

d. To return to B-mode display, seleet "1 EXIT" in the menu.
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REPORT AREA

5. REPORT AREA | e

I P

Y ¢

This area is for the report which contains tﬁeégésfationé_i a

and fetal weight in graphs and values.

SO Y

w3 8
o 3R
ES;

FTOR
gniei
;Ldate of confinement,

Jeorotuzes g of 1tatet o .8

5.1 Procedure for Entering Report Area

© 2D esom-9 of mIuret oT B

a. In B-mode display, press the MEASUREMENT switch.
Select "5 OB" in the menu,

Then select "2 REPORT" in the menu. The display changes as follows:

BE/AYFE6
DOCTOR'& HAME : - 13:19:33
PATIENT INFORKATIOH Detailed explanation
e of each part can be
Wps oo 7 found on the last
, , EDE page (5-3) of this
BED (KURTZ. 0 o wd i section.
KL  (HADLOCK > ca wd i
RC  {(HADL b] [ w o %
Fil :O'BRIEH b} o oNod 2
OFD -
TAD [
APD o
LMFP =GR w d us-gm 1 w d
LHWP—EDB sz 7 uUsS-ELEB+ s 7 -
Cl 5. EFW{SHEPRRL )
HC aC: | EFW{HADLOCK ):
COMMENTS:
REPORT 3 3 G 5 5
EXIT REPCORT HMEASUR EDIY SET
*® Every time the report area is selected, the cursor will default to the "ID"
area.

b. To enter the doetor's name, use the trackball to
shift the highlighting to "DOCTOR'S NAME:".
Enter doctor's name from the keyboard.

The doctor's name is retained until power is turned
off.

c. To enter patient's ID number, use the trackball to

shift the highlighting to "IDs".
Enter patient's number from the keyboard.

d. Use the trackball to shift the cursor to "NAME:".
Enter patient's name from the keyboard.

5-1

DOCTOR'S RAHE:
PATIENT INFORMAT1ON
NAME

DOCTOR'S NAME:O0MTAKE
PATIENT INFORMATION :
NAME -
LMP: »~ s

DOCTOR'S NAME:OHTAKE
PATIENT INFORMATION
1D 11234
HAME
LMP: r 7




REPORT AREA

‘.  Whih @ graphical plot of the gestational age and
date of tonfinement caleulated by LMP (last DOCTOR™S NAME : ONTAKE
firenstrusl peviod) is desired, use the trackball to PATIENT ’“Fgg”“‘""“
shift the dulsor to "LMP:t, NAME  1RLOKA
Theh enter the ‘date of the first day of the last LHp:_ » ~
menstiual penoé from the kéyboard
t 1 ph

NOTE: There are Yhiee E3&91#: fo‘rmats as follows.
) year (¥), month (M) and day (D)

R/

HDE ~MM-Y
MM’Dﬁ YY (’U- S veI‘Smn)

For_changrmg the format, see pages 9-4 and 9-5.

ERcT IR
. Select 'iﬁ_,,SET"a LHP EDE
. "The;gestational age calculeted by LMP is displayed |77 o
as dotted line on the graph and numerically in the
"LMP-GA:" section.

LMP-GA: Gestational age by LMP Seo=e
LMP-EDB: Estimated date of birth by LMP %EWBT

e

LR T A o . cl
N S ] Heong
.g. When it is desired to enter comments, press the COMMENTS :_

COMMENT switeh on the keyboard. Then enter
the comment from the keyboard.

To return the eursor to the original position (at "ID:"), press the ID switch on the
keyboard.

See the next page for explanation of each item in the report.

h. 'To record the report, use the optional photography unit, thermal printer, ete.
When a Polaroid photography unit is connected, press the CAMERA switch to
take & photo.

i. To feturn to measurement area, select "3 MEASUR".

3 To return to B-mode imaging, select "1 EXIT" or press the MEASUREMENT
gwiteh.

NOTE: Pressing the NEW PATIE switch erases all the measured and calculated
data.

5-2




REPORT AREA"

5.2 Explanation of Report Display

soowt iB2idgeTy 8 nefW L
EETERES i 2o B R L1

. o Drie o (Bolneqg iapiianse

Mo WMo eene aad fitide
geica > ol updas aedl
{dvsm ot meri hodpeq lerndaagdn

Average of measurements

o of each parameter
! R
Last menstrual DOCTOR'S NAME : OHTRKE ’ Average ES{:aﬁ af’ s

period PATIENT INFOHMATION
ip 11234

HAME __-ALoKa Deviation

age of eac paramefwim\ﬁ;{ﬁ \ﬁ'y
Y 1586 ietidn
v':-;jgaxgw AU Yy @‘?Mw

10T olgb opudl 918 onedT HTOA

el

LMP:BB/D1/15

6 parameters
CRIL. (ROBINSCGM) cl W d
BPD {KURTZ || B. 7 [|35wed

HC  (HADLOCK }||32. Ycm || 36wbd
AC  (HADLOCK )| 20, NCm j| Sawsd
FL gO‘BRlEH 2 7. A | 365ubdd

/ LHP
L]

Parameters
oFD o
havingno ] I =
tables APD o
LMP=UR : 33whad US-GA_:3Swed . | o
LHP~EDE : Bd/ 18-21 US-EDB BB/ 13/07.F i

Built-in ratio S R |
calculations HE/AC: 1. 08

EFRISHEFRRD J 23899 =% "
EFHLHADLOCK ) ¢ 26ﬂ’89

I COMMENTS :

A\

. / Calculation from Measure-

ments on ultrasound image.

Comment area US-GA:  Gestational age
US EDB: Expected date
Caleulation from LMP of birth

(Last menstrual permdf

LMP-GA: Gestational age

LMP-EDB: Expected date
of birth

5-3

ot

T“,fJ

Estxmated fetal weight
(by Shepard and Ha lock)
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GENERAL ROUTINE FOR REPOET

6. GENERAL ROUTINE FOR MAKING REPORT

Following is a general flow of operation. (@Qmitted is selection of parameter to be
listed on the report.)

a. In B-mode display, press; the MEASUREMENT
switch. Select "5 OB" in the menu. Parameters as W
shown to the right appear at the lower right of the g'éll‘ g, ;
. [ TRE €
screen ; D &
The displayed parameters are the all that can be ‘ ﬁ: g ;
used for gestational age calculation.. |
b. Using the trackball, shift the highlighting to the
parameter to be measured. Seleet "6 SET". - BPD € )
measure the paremeter. Then select "8 SET" for
registration. |
3. Gca.
GA :16W5d.
NOTE: When it is desired to see measurement results, seleet "4 EDITY.

Measurement result display area is displayed. Also, it is possible: t@ eorrect
or add new data.

c. Select "2 REPORT” in the menu. Enter doctor's name, patient's nameg), date: aff
last menstrual period, ete.

DOCTOR’ 5 NAME : OHTAKE . 13:46:19
PATIENT IHFORMATIOH
11234
HRME  :ALOKA
LHP:88-01715

CRL (RUBINSOMW) ]

LK 8. 7w
HC ({HADLOCK 32. %cn
AC  {(HADLODCK

30, bom S4wdsl 121
FL gG'DRIEN 7. Bea

e

3 . ou
TRAD : . o
: Ll

LHP =GR dlwed US=3GRA :JSw&d
LwP—-EDB : B8-18-2) US-EDB :88-10-,07

Ci - EFHISHMEPARD ):248%n
HC-RC:1.08 EFW{HAIM.OLK }:2608y

COMMENTS:

REPORT

1 g 3 4 - &
EXIT HEFPORT MEASUR ED1T SET

6-1




e ?GENBRAL ,RQUTINE I’OR REPOET

LA

To store the report, press the, p ERA sw1tch to use the optional Polaroid
camera. "ot ‘lse’ optlonal thermal prmter, ete.

B al -—*
P LT use op

L4 It ~ap e b 'n"
ti;é;’go qéh?‘ _zf jb\ﬂ’l obéftetriagal gﬁcngtzons,' seleet "1 EXIT" or press the
: ' swﬁc- ode  Imaging is restored,

3 o, - oy
¥ ‘_,'s. pit 7:."..;-'\-‘ \-\‘ 5\\ 100 Far _l
- . -

O - ‘4

t
NO’J} : o perf obstetrzcal_ alcula';lons far another new patient, press the NEW
L o ‘é; G +10

L.‘\.

y on ﬁthe keyi)aoa.rd. All the data except doctor's name is erased.
s ,‘I"l'feri Féftare from step‘“a above '

‘9

-! K T O ! E Oir
L+ n;ishe ‘dqcﬁa‘p"s name § 7 re!gatmed unnl power is turned off.
o B TP N 1 c._.t" a
. SEME N oA
T o+ Vi RN T i . L
I 51 .8 S GRS
T - gl .2 I
Te 2% 38 -
I (P ,
i i el oo
L L e
s A :
- P RN
y = - .
: T“ AR A?\l
i _: "p.. s 4
T i T s
. v .
. = -
l:;-
.
v ° "
s 7
. . -
L i
o e L N
b= 19
- 3% =
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CONTENTS OF, BUILTIN.TABLES

LT N NTE

kY P
Vi DR s

7. CONTENTS OF BUILT-IN TABLESAH“MAO sm‘ Pasm ;.'xoqsﬂ 5[‘13 QOJ& o

BPD {Kurtz)

{em) Week
2.0 12
2.3 13
2.7 14
3.1 15
3.4 16
3.8 17
4.1 138
4.5 19
4.8 20
5.1 21
5.4 22
5.7 23
6.0 24
6.3 25
6.6 26
6.9 27
7.1 28
7.4 29
7.6 30
7.9 31
8.1 32
8.3 33
8.5 34
8.7 35
8.9 36
9.1 37
9.2 38
9.4 329
9.6 40

‘,-.*:-)', atiing ismvert (e IOIIC;O 92U ;O a'iarrsa

Standard ~ BPD SB;,?%%P“Q 155 tﬁ?}f 5‘7- »'b?f%%egg) &:ﬁiugn

Deviation Acm)'

(days) o1 2 grigami 905(6&?5} dotiwe .,H MH,’IUaﬂff Mays)
x4 - 1019 ahoi'7 i Jf; sf;; *‘é;?dowkta ;';;%13 __*i}_w’ VL
r4 A *1:75; I’ABB b"%j:d;cq ;am‘ qcr'fgf{ gal‘lfidél ij
b 47 2. adods "-%’5qsi° mo'*& : _____ : 1—7
+6 5yt "'—7:3?1&' I 3'319, bsntbﬁa" i amsr ag'eﬂoob sﬂfﬂi‘ 1‘_7
+6 4.0 13 +5 ,26 _'17 7
+8 52 12 £5 3.0 18 £7
+10 6.4 13  +5 33 19 47
+15 7.8 14 +5 3.5 20 T+7
+13 38 21 +7
+11 a1 - 22 7
+13 4.4 23 +7
+12 4.8 24 7
+11 4.8 25 7
+11 5.1 26 7
+11 53 27  +7
+9 5.5 28 +7
+8 5.7 29  +7
£ 7 . 5.9 30 +7
+7 6.1 31 47
+9 6.3 32 +7
+10 6.5 33 +7
+11 6.6 34 +7
112 6.8 35 +7
+11 7.0 36 +7
+11 7.1 37 7
+9 7.2 38  +7
+38 7.4 39 %7
+8

+8



.27 CONTENTS OF BUILT-IN TABLES

* Standard, ;Hc (Hadlock) ©.Standard -
; b S8¥2, : '

Dﬁymtmq _:. \ E'(ic"m) 5 Week Deviation -
. (@aysgiz) (daYS) ‘
LI st 0 14 +9
f £ 105 15 ¢ 8

-1

A
8 a4 151 26 U 9
1
3

_ i
s R R R

k]

R T

[4]
b
~

iy ok
h

&
Lt
- X aﬂf?‘[ -

4

+1a° T 15 i T 49

414 SIz 163 fH 0 411 =it

[
by
gy

£l Ep

St LapTra

DRI DD r DI
L)
o
[

hracioe 00 aa e s 20 au D
“gga T3 2t et o g8 21 s .
15-2 “Cgs NET 435 S o210 28 4ll

4
bl
L0

L]

N Y S U Pt ' . o
SR IR LIS B R 2 £l

“ o £F 415 "o 231 028 416
A 415 Lo 24.1 - 26 16

29 % 415 n 351 27 . 16
3 a1 T 2800 28 416
S " 26.9 29 +16
K" 21 .3 £19
Soap1 285 .31 419

L 5 S 5;32.29-3. .. 32 +19
R -3 S '-"f" ‘::;.30.1‘ 33 ¢, 18

231977 36 M0 a18  r 30,97 34 0 419
gkt 3707 w18 .. 816 0 35 £19

I{’fff33,95'*§'{3_3 S3° .48 o 323 Y 36 +19
aagdse 0 ms 0 o300 3 s
“‘-35. <40 G y1g L 337 T 38 10 424

,_,,u,f& It ey . R \(,’::';': DR

B T 344 35 4
0 35 u 40 . +24

72



CONTENTS OF BUILT-B TABLES . . _

“ BPD (Hadlock)Standard BPD"(Sabﬁag 28
(em) Week Deviation :{cm): ee’l‘q i
(days)
2.3 13 +8 ;
2.6 14 +8
3.0 15  +8
‘ 33 16 8 oar
3717 8 7 ekl kR
40 18 #2438,
4.3 19 +12 I 4.5
46 20 #1247
a9 21 412 s
5.2 22 +12 " 5.3
5.5 28 #l2 . 5.6
58 24 +15 5.9

61 25 +15 - 6.2
6.4 26 +15 6.6

6.6 27 415 8.9
6.9 28  +15 72 2
7.2 29 415 75 29 Taa ;:z .
.4 30 #22 7.8 30 #20 230
7.6 31 422 8.0 © 31 425 . 1
7.9 32 +22 8.3 32 ‘W23 E;s
8.1 33 422 8.5 = 33 5 .. 334
8.3 34 422 8.7 34 x5 o
8.6 35 422 8.8 g.sb-'_rzz
8.8 36  +22 9.0 36 :22
9.0 37  +22 9.2 7' §7p f"izz'l o
9.2 38 #22 93 38, (228
9.4 39 +22 ©94 39 -Tis
9.6 40 422 9.5 407 war
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e 1 s
UL 200 415
%2 oar THs
RS - T
L4023 - +16
42 24 #16
45 25 415
4T 26 416
5.0 27 415
5-2 . 28  +16 ' . e
55 29 |, 416 .
5.7 . 30 _+16
60 31 16
6.3 32 . 415
L6433 16
6.7 34  +l6
6.9 . 35 15

71 36 +16
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