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2.

afety Instructions

:

The gonoScop@ 0 corresponds to safety
requirements in accordance with DIN IEC 601
Part 1/ VDE 0750 Part 1 / 5.82, accident
pravention regulations and the MedGV, so
ihat the htghcm |:0%¢sn!~ degres of safety for
both pat i
However, the pr
trouble-free operation is careful attention to
this or ing manual and, in particular, the
following notes:

1. The sonoScope 30 is intended for use
in rooms used for madical purposes,

for vuse in spacss liable to

=xplosion or in i

& anaesthetics.

2 |
ponding io valid
s {installation in
wmnnl nce with VDE 0107).
3. tion on the
[“&Civ 15 8
ik,
should e Cuﬂiud out. P:Jll(,,Llim
L—me,rm(,m is uu be paid o the mains
sack the insulation or plugs be
arts must be
laced by an authori
y, damagsd probes
g dy ne.u. e L.I‘C.L.C.l ;
5. The Cl‘;u%;")rw:‘n tmay only be used in
conjunction i
prascribes
approved g
8.

—
[
-

The equipment is not suitable for use in
moist atmospheres; because of iis
limited drip and spray cover it should
not be placed below transfusion
stands &t

During an examination neiiher repairs
nor maintenance work may be carried
aut.

Customer Services and maintenance
may be performed exclusively by:
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of adults as well as for pre-natal diagnosis
towards the end of the gestational period.
Thanks to its small contact area and its wide
sector angle the 3.5 MHz convex array with a
25 mm radius is particularly suited to
ulirasound penetration using the smallest of
acoustic windows, in particular also for carry-
ing out basic echocardiographic examinations.

The 5 MHz scanheads with their higher re-
solution and lesser depth of penetration of 10
to 15 cm were developed for use in pediatrics,
in orthopedics, for examinations during early
pregnancy as well as for mammary gland
diagnosis. For the examination of the smallest
organs close to the surface, such as the
thyroid gland, the 7.5 MHz scanheads, in
particular the linear array version, with their
even greater resolution are ideally suited.

The depth of penetration of these scanheads
however lies around the 5 - 6 cm mark.



equipment

3.1. Fields of application

The sonoScope 30 is a medicinal diagnostic

um zDr p:ocJucn ;g two- dm 12N Jm! HﬂleC‘- of

EUD@ULECIH S0 the [Cvcn uc,h maovements as
pulsations eic. may be displayed.

Dependling on ths CO!"IﬁC;{ iration of the
equipment, it mests the requirements for the
following ClEJ}JILalL]L)E X

anct _‘,inl 8 dié‘l(]ﬂO sis

ab.0or7.5MHz sc anl»cod)

ial parts, throat organs with

]
(with & 5.0 or 7.5 MHz scanhead)
- Pectoral organs

- Heart (with a convex scanhead and an
ECG madule)

- Abdominal organs and retroperitor
space, including kicdneys

= Uro-genitals; external diagnosis,
gxcluding the kidneys, uroy
internal dliac anosis as well a
diagnosis of the scrotum {(wi
7.5 MHz scanhead)

— Fregnancy ghcxgnu

0 MHz scanhead)
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Since, on the other hand, the harmlessness
of low dosage uitrasonic intensity could not
e proven either, both the esteemed and
leacing "American institute of Ultrasound in
Medicine” and the "‘\f‘\Jaic‘i“’!og Group”
recommend the use of diagnostic ultrasound
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3.2. Description of funciions

The sonoScope 30 is equipped with so-
called "array scanheads” for the acoustic
scanning process and for producing ultra-
sonic sectional imagaes. With these
scanheads, the coniact area facing the body
congisis of a multitude of quartz crystals
adjacent o each other in lines. Each quartz
crystal functions both as a fransmiiter,
emitting short ulirasound pulses, and as a
receiver, detecting the echo signals reflected
back from tissue and outer swfaces. In order
io form an image, the array is activated
crystal by crystal in lines, scanning the
struciures below the scanhead in this way
one line at a time.

Fach acoustic ling is allocaled a vertica
image line on the scraen. The echo signals
returning from within the body are displayad
on these screen linas depending on their
distance from the scanhead, and thergiore
depending on the moment of their arrival, in
the form of white dots,

B e DA

et
=

N

this way, the
stals 1 {o
f‘) i

cond acoustic line by crysials 2 (o
33 and s0 on.

2ry bright dots,

. . In conni
Al echo will, depending

action with iis extremely finely

S segmanted scanheads, the sonoScope 30
structure, app i~ 4O e
L ‘ : produces 194 acoustic lines,
v, Where the ulirasound bheams
penetraie liquid-filled areas, the screen shows The quality of lateral resclution is, however,
plack. not only depsndent on line density but also

on ihe focus:
means of an elecironic focu
resolution can ba improved,

g of the ultrasound beams. By
sing system, this
I'his involves

tlon of
good

In crder to achiave wall-directed raclis
the ultrasound pulses, and therefor
beam concentration and good lateral




activating the individual crystals in a group in
a temporally staggered fashion. As a resuli,
the transmitted ultrasound signals come
together as a concentrated beam at a certain
depth and simultaneously, That is, the focal
point depends on the staggered order in
which the crysials are aciivated.

With the sonoScope 30, between 1 and 4
focal zones may be selected. Where all 4
focal zones are activated at any one time, the
time required for creating an image becomes
very great, so that the image frequency drops
markedly to about 5 images per second.

In order to reduce the occurrence of side-
lobe artifacts, the sonoScope 30 is equipped
with “receiver cdynamic focussing”. The aim of
ihis is to subject the ultrasound signals
received by the corresponding crystals of a
group to an electronic comparison. If all the
crystals within a group receive identical
information, the signal path is approved,
since this is clearly a reflection from the beam
axis. If, on the other hand, the crystals within
a group receive signals that differ from each
other in form and ampliiude, this indicates
that a side-lobe echo has been intercepted
and the comparison circuitry prevents the
image from reaching the screen.

A wide range of scanheads with various
scanning geometries, frequencies and
shapes is available for the sonoScope 30,
These may be categorised into two fypes:
using “linear” or "parallel scan” technology
and the “sector” or "convex scan”
technology.

sonoScope 30



Linear scan

Parallel or linear scan technology is today the
preferred method for ultrasound diagnosis in
advanced pregnancies, for displaying organs
.close to the surface such as the thyroid gland
and also for mammary gland diagnosis. With
this process, the structure to be displayed is
scanned with the aid of tightly bundled parallel
dlirasound beams, so that a rectangular image
is created.

Thanks to its homogeneous line density and
the resulting uniform resolution throughout
the overall display depth, the linear method is
particularly suited to the discovery of
extremely fine parenchyme nonhomogeneity.
Since the entire scanned width is available
even at very close range, the method is well
suited to the examination of larger organs just
below the surface.

Convex scan

With the convex scan method, the scanning
heams form a fan-shaped pattern radiating out
from the scanhead, so that at close-range the
acousiic lines are closer together than at a
greater depth. As a resuli, the image has a
trapezoid or triangular geomeiry. This method
therefore presents an image virtually devoid of
artifacts of organs more difficult to reach with
ultrasound. To achieve this aim, small acoustic
windows are used to penetrate the tissue using
the fan-shaped patierns and avoiding bony or
gas-filled structures. The most important fields
of application are sonography in early
pregnancy and diagnasis in the epigastric area.

When describing the scanning geometry,
reference is made to the radius of the contact
area and the sector angle. The smaller the
raclius and the larger the sector angle, the
better these small acoustic windows may be
utilised. However, at the same time, resolution
diminishes with increased depth.
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3.3. The range of scanheads

In order to cater for the widest possible range Low-frequency scanheads in general offer a
of applications using ultrasound diagnosis, wider fielct of view and a high depth of pene-
ihe sonoScope 30 is available with a corres- tration and are as a result particularly suitable
pondingly broad range of scanheads. for the examination of the epigastric organs
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4.1, Front of the unit
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ihe ECG dervation
cable

{opicral exira)

Connaciion for the

WMACRO mods,

Caution:
Only units apy

sonoscope 30

and @U‘E;@U’?{S;
ecling up accessorie

for generad
Purposes (1

meuc)aag 3

Fiise iOi‘lh(\ 20N




4.2, Bear of the unit

Connection for the
mains lead for the power supply
F - usualy a3 a resul {0 the zonoScops 30,
yS Lunelt the mains supplis

"

Mains fuses




4.3. Connecting up_a video printer

Avideo printe T Is recomimended for producing
i wardcopies of sonographs. The sonoSoc
y-36t ommodate the Mitsubis|

]

is faci

printer madel PEGE.

In order o transt
{uppern) video ouq_;uf; C‘Orn‘r
SONOSCoDe BO é'“ g e
of the
vickeo pr
of the sc
socket of
“rermole

3 TO

‘remate connecti
e connscied to the
& p;'intcéii Thiﬂ wyill
ure t s kay "PRINT” on tha
keyboard will 1 »sult in Ihc printout of an
ultrasound image.

sonoscope 30

y of pa:i;-’mi\

not be connecie
outlel. In order {0 guarar
greatest possil
soommend th
sCiedd 2
outlets on the sonoScor
outlets are voliaically isol:
suppl
transiormer inte
SOr 1(');,?(1;L 30

Vidfsopringar




4.4. Connecting up a VCR

If it is requirad to connect up a VOR, both
BNGC connections marked "video input” and
“video output” on the front of the unit are
used. The image signal to be recorded and
also displayed on the monitor is available at
the “video ouiput” connection, so that this
ouiput has to be connected to the input of
the VCR. In order to monitor the image
currently being recorded on the screen of the
sonoScope 30, the output of the VOR has to
be connected to the “video input” connection
on the front of the unit.

=

Importan

Only if the video recorder is switched
on and the AV input of the recorder
has been selected the inputs and out-
puts insicle the recorder are connected
directly to each other enabling the
image from the scanhead to be viewed
diractly on the monitor screen. This
applies as a matter of course to the
“record” moda. If the video recorder is

switched off or the TV receiver inside

the recorder activated, no viewing of

ultrasound images is possible.

If, on the other hand, existing video
recordings are to be viewed on the
monitor of the sonoScope 30, the
recorder has 1o be switched to the
“nlay” mode.

Should the VCR facility not be used, it
is absolutely essential to connect up
the video output and video input
sockets using the cable supplied with
the unit.

Caution

In the interests of the safety of palients
and personnel, the video recorder
should not be connected to a normal
power outlet. In order to guarantes the
greatest possible safety, we urgently
recommend that accessories be
connecied exclusively to the 220 V
autleis on the sonoScope 30. These
outlets are voliaically isolated from the
mains supply by means of the isolating

Connections : k’\ .
jumpered if no Q o
vid corder

[

Video Oul

Ausgang/Out

i Eingana/in Meaiz

f O P— | [ |

Videoracorder
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transformer integrated in the
sonoScope 30 so that even in the event
of a fault in the supply, the danger to
patients and operatives is minimised.

4.5. Connecting up an additional
monitor

The application of an additional, larger monitor
can always be recommended where a larger
number of spectators are to be shown the
interpretation of sonographs, for example
during seminars. A further possible fisld of
application is the installation of a special
monitor for the patient. Placed in a suitable
position, that is, whaere possible, high up and
naar the end of the examination couch, such a
monitor allows the user to display his findings
to the patient.

Only video monitors having a standardised
video input for BAS signals may be used.
Television sels equipped merely with an aerial
connection cannot be used.

sonoScope 30

Caution

In the interesis of the safety of patienis
and personnel, the video monitor
should not be connacted o a normal
power outlet. In order 1o guarantes the
greatest possible safety, we urgenily
recommend that accessories be
connected exclusively to the 220V
outlets on the sonoScope 30. These
outlets are voliaically isolated from the
mains supply by means of the isolating
transformer integrated in the
sonoScope 30 so that even in the
avent of a fault in the supply, the
danger to patients and operatives is
minirmised.

Lb.__u ""_"“"“‘“1_,...,,.,,."“1.
Videomonitor




4.6, Connecting up EDP systems
(Not possible with the sonoScope 30 eco
nodel)

To facilitate data exchange with EDP systems
the sonoScope 30 is equipped with an
RS232 interface. With the aid of this interface
the patient’s personal data, measured values
and results of calculations, for example, may
be transferred from the son OSGODG 3010 an
exismal compuier ymu . Similarly, a
transfer in the opposite direction is also
possible. This means that it would no lor nger
be necessary, for instance, before the start of
each examination to enter the name of 1he
patient into the sonoScope 30 manually.

The interface reguires a standard nine-pole
sub-D plug-in connection which is to be
found on the front of the unit below the video
outputs {refer to section 4.1.).

The data output of the sonoScope 30 will
require matching to the interface
requirements of the computer (o ensure
trouble-free signal exchange'

MENU ﬁ
- press the key marked =

The screen now (hbplaya the main
menu,

- press menu key “5"( - ), and the
screen displays the second part of the
main menu,

- use menu key “3" {(RS232C) to select
the interface, and the screen shows
the following menu:

[sreeo | [ s | [Panmy | [ stor || = |

- as soon as menu key “5" (=) is
pressed, the continuation of the RS232
menu appesars.

s B piemmeE = r
K ONIOFF} 1 1t 1| PREV | !
R d 4 (L 4

Functions:

SPEED alters the baud rate. Each time the
“SPEED” key is pressed, the display
switches between 1200, 2400, 4800

and 9600,
BITS  offers the possibility of selecting a
byte size of 7 or 8 BITS.

PARITY offers the possibility of seleciing
PARITY chcck:, Each time the
“PARITY" key is pressed, the display
changes between non, even and odd.

STOP offers the possibility of selecting
hetwesn a bit format of 1 or 2 for the
STOP BITS

X ON/OFF
offers the possibility of switching the
buffer control on or off.

The parameters selected are displayed above
the corresponding menu fields.

Caution

When connecting up accessories which
cannot, as a result of their physical
distance from the sonoScope 30, be
connected to the unit's 220 V oulputs,
there exists the possibility that the
leakage current through the patient may
reach unacceptably high values and
becom@ hazard for the patient and

- For this reason, we urgently
recor ﬂmcnd that only computer
components bearing the "GS" symbol
be connectad. In addition, after the
computers have been connected up, a
leakage current test must be performed
to VDE 750-1/1EC 601.1 on the whole
system. If required, the computer will
have to be suppliad from an isolating
transiormer designed for medical
PUIDOSes.



5. Controls

5.1. Monitor
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ECG MACRO Scanhead
(Mot available on

sonaScops 30 eca rmadel)

MACRC mode for the
zlection of aperating

Knoty in combxination with t.wnr‘h for 1 the by

switching ECGs onand oif and ior
setting the amplitucle. Aclivates the
5.2. Keybﬂard automatic

SEQUences

programmed defaull settings of
the urit.

Image anpotation
Activation of the
annolabon cursor.

Mains swilch

For switching on and off the
sonoboope sysiem and the
additional WV connections,

Pictograms
Overlaying body and
scanhead symbols.
st push:
Trackbail positions scanhead
aymboh
26 push
Trackbal rotaies scanbead gymbol.
3rdd push:
Symbot fixad, use of ihe trackball
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4th pusin
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Meanu keys
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Time gain compensation setting Programs
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5.1, Mains connection

Cauiion

Oniy the mains lead supplied wiith the
unit may be used.

Before connecting the mains cabis,
check whather the oparating voltags
of the unit is compatible with the
local mains voliage (refer 1o rating
plate on the rear of the unii).

8.2, Scanhead connection

The scanhezads are connaciad to the input
connections marked "scanhsad 17 and
“scanhead 2" at the front of the unit. Before
connecting the scanheads, check that the
locking lever which stands proud of the plug
casing s in the "OPENT position. Insert the

plug sh
{cabla outlet to dght), lock the plug in position
by uming the lever in a clockwise direction

through 902,

Ths mains lead supplisd is to be
connacied to the mains input
connection at the rear of the unit,
Tha mains socket must comply wilh
all valid y instructions o
VIEDTOT,

if required, the potantial compensa-
tion pin at the rear of the unit must

be connected (o the potential com-
nansaiion at the place of installation,

aight and without titing into the sockst

Position “open”

Caution

When connecting or changing the
scanheads, ithe eguipment should be
either switched off arin the “reeze”
modie.

Large resistance encountersd when
connecling the scanhead olug indicates
that it is tilted or the locking lever is in
the wrong position. Check the alignment
of the plug and position of the fever and,
if required, correct. If the plug is fitied in
a tltedd position or with the locking lever
locked, the contact ping may be
damaged,

Position “locik”

Excessive bending or twisting of the
scanhead lead can resuit in braakage
of the connecting wires and lead o
compleie or temporary failure of the
seanhead.

Scanheads contain sensitive ceramic
crystals which can be damaged Dy
Knocking or dropping.

For details on cleaning the scanheads
refer o section 14,

sonosceope 30—



£.3. Connection of the fooi-swiich

A foot-switch is supplied as standard with the
soncScope 30, which may perform ong of
two tasks, depending on the mode the unit is
in:

- in the "MACRQ" mode, it activates the
next operating step
not wilh sonoScope 30 eco maodel)

- I the normad mode, that is with ihe
"TACRO" funclion deactivaled, i
“freezes” the ultrasound image.

The connection for the fool-switch is 1o bha
found on the left towards the bottom of the
front of the unit. When inserting the plug
ensure that the siot in the inner plug sleave is
at the iop. As soon as the inner part of the
plug locks in place, turn the union nut ina
clockwisa diraclion and simultanecusly push
the plug info place. After no more than half a
turn, the bayonet lock of the outer sleeve wil
tock in place, and the plug (s secure.

6.4, Switching_ on the sonoScope 30

Switch on by setting the mains switch above
the keyhoard o the position marked “I". The
graen status lamps in the keys maied
“prasat 17, "scanhead 17 and “overall gain”
light up; at the same time, the fan motors at
ithe rear of the unit should start and be just
auclibla. After some seconds the background
graphics should also appesar on the screen -
that is the grey bar, the cantimelre scale,
date, time eic, If this is not the case, check
whether the contrast control on the montior
has erronaously been lefl turned hard to the
left, If reguired, aciust brightness and contrast
of the monitor so that all shades of the gre
bar are recognisable and distinguishable from
each other (refer also 1o section 5.1.).



6.5. Programming the Hime, date
and name of the clinic

The sonoSaoc
and ¢ Ec;f“i

tschrician. 1 it should li‘r” »
s the clock, procee

8.5.1.8etting the time

The moniior displays the five fic ML
of the main ment.

- Press menu ey "2 (TIME/ DA E
21 shows Hhe meny for i

- If the minute seiting needs changing,
press manu key 27 (MINUTE) as long

mIan meny

THSTORE)
10 comiglat

ORI
rocedirs,

i it is not desired to confinm us.rl store
4 new tmie ] 3
=ohion of the time

gy be (2 by prassing k

iT'\l.-: i

GARERP | | TiME/DAT

MACRD =%

iima menu

STORE

DATE

cale Mus i

PACHTH

STORE FREV

sonoscope 30 ———



6.5.2. Setting the dai:e

MENU
- Press ihe e key. The screen - To set the month, press menu key 27
displays the five fields of ihe main (MONTH) until the number of the
ment. corresponding month appears above
~ Press menu key 2" ('"H\/EF’DAT)' the the menu figid,
screen shows the menu for setiing the - To sat the day, press menu key "3
Hme. (DAY) untll the awunber of the desirsd

e , day appears ahove the menu field,
- Press maonu key "4" {DA &), and the Y apt

screen shows the menu for setting the - Menu key "4 (STORE) coniirms the
date. entry and completes the procedure.
- To sel the year, press mend key “1° - If it is not dasired to condirm and siors
(YEAR), untll the desired year appears anew date (e.g. dus 1o erronsous
ahove the menu figld, selection of the date manus), the menu

may be left by pressing key "5 (PHEV).

6.5.3. Eniry of name of clinic or
name of docior.

MENL

in the upper left-hand corner of the screan - Press the 1 e Ky, The soreen
below the logo “soncScope 307 is a three-lns shows the five figlds of the main menw.

field for parmanently displaying the name of
the clinic or doctor. In order to program this
naime, proceed as foliows:

- Press menu key "5 (=), so that the
second part of the main menu is dis-
piayed.

- Press mernu key “2" (HOSPITAL), in the
vpper left-hand comer of the screen
APREeATs & cursor,

- Kay in the clinic or docior's name
(thres lings with 10 characters each}.

- Press rend key “4" (STORE} This
confirms the cniry, savas i and com-
pietes the procedura,

This compiates the preparatory sieps for using
e sonoScops 30, The unit is now readly for
Use.
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7.3, Entering the lastmenstrustion
daie
H’i}uth:“H"‘ Ut
the [
FATIER ’

h (!Lnn ’1 & 5(:);'10@'51;')1’3(3 |mw

N in arasr 1o

: oreve
patiant’s dat

Nt cond

dsion of
a anc in particular EL
orming marged in an ‘

& Wy In the lower right-hand comer of 1
enter the DAY, the MONTH anc
that order

7.2, Entering_the patient’s name
C
PATIENT ?

ag bwo-digit numbiers
Hressing any funcion ! &y ws'E stare the dal
ucf i the data n

W@y activates the CLrsos
ihand corner of il

i cleared.
i Of reen —
pelow the name of the ohnic or doctor. With
the aid of the alohanurmeric myhomd
'L'hf‘ name, oa

ST
e of birth, patient’s
in this space

5 L lmm

ty, so that |

at it is po

The trackiball also controls the position of the
cursor direc silile o jur
line or reposiiion the cursor very quickly o
Carry out C

jump a
sar vary auick
corrections

Prassing any function key wilf ¢
new ne mr; it ¢

eacwa‘
cLirsor again and the ir

& the
aokdnal,

7.4, Scanhead sel

Hon

canhzad buitons io activate the

racirad (when the sonaScopa 30
switchad on, scanhead 1 s automatically
activatact),




7.5, Seiting the acousiic
ransmission power

The soncScope 30 oiffers the user the
possibility of le\fEH(_J the transmitted acoustic
nower 10 a large degree. The applicalion of a
high power output will, howeaver, only be
beneficial if the transmitisd ultrasound pulse s
considerably wezkenad by strong echogenous
tlsste or where thare Is a marked change in
lissue densily or éasticity so that the deeper

atructures, despite correct setling of gain and
cepih compensation. are disturbed by strang
hackground naisa. In such cases, it is possible
o improve the depth of penatration by about
2-4 cm by using the full nower oulpui.

7 the dual-

The setting is carried out using
purposs knob, assuming the f

key has been pressed beforehand. The
selecied power is displayed on the lower
edge of the screen in %o (1 - 100), eg. A 12

Beiore beginning the examination, the
power should be set initially to a low valw -
for example between 1 and 10 % and, i
necessary, ralsed during the examinalion to
a greaisr intensity.

amplification Tacior is displayed at the lower
edge of the scraen, a.g. V 80,

During the examinaliion and after :,ett'ng the
depith compensation the overall gain is set
and, if nece ssary, adiusted when the mage
leval changss, in such a way that houid-filad

areas, mdudmg [u[g@l veing, are displayed to
alarge extent free of artifacts and noise, but,
on the other hand, weak echogenous struc-
iures appear dark gray bul not completely
Diack,

7.7. Depth selective seiting of the
gain compensation (TGC)

After the scanhead has baen applisd to the
area (o be examined using 2 suitable
ulirasound contact ;'DH\/ ancl the required
region localed, the time gain COmpens alion
{TGC)is set. The 8 slide controls of the TGO
allow the optimum echa gain to be selected
for each depth range, so thal uniiorm echo
imaging throughout the overall display depth
is achieved.

7.6. Setting the depih-independent
overall gain

Betore heginning the examination it is adviza-
bie to set the depth-indapendent overall gain
to a "delauit value” of approx. 80 dB. To do

30, press the key marked

so thal the dual-pumoses knob funciions as
the conirol for the ovarall gain. The seleciad

7.8. Dynam C range

The sonoScope 30 offers a largs dynamic
range of 60 JdB (decibels), so that as wide &
Hpccuum as possible of most vavied echo
intensity s converted into corresponding grey
values. For some applications - 2.9, in
fostomstry or the angle measurement of hip
ioints — howsaver a hard, strong conirast and
the suppression of weak achoes is of



Main menu

MENU |

GA REP

THAE ADAT MMAGE

FAACHO

5-DR

I-LIF AV

BIOF LI

&

PR

POSENES

image ment

&

B-EF

JA-EE SCROLL FREY -

achvantage, so that hone contours ara betier
distinguished. In this connection, the
sonoScope 30 offers the possibility of redu-

cing the dynamic range:

MENU-

S SR——

- Prass the 2720 key; the main
menu appears on the screen.
- Press menu key "3" (IMAGE), and the

maenu for adjustment of the dynamic

range appears,

- By means of repeaied prassing of
manu ey 17 (B-0F), the unit switches
romn 30 di2 to 60 dB in 5-dB sieps.
The dynamic range selected appears
above the menu fiald.

Apart from the above-meantionad cas
full dynamic rangs of 80 dif should, whersver
possible, be made use of, so thal wealk echo-
ganous structures are not emoncously dis-
playead as black,

sonoSscope 30 ——



7.8. Edge enhancement

When racliating ultrascund pulses, avery
quartz crystal Is inclined to osciliale longer
than actually desirable. As a result, each
iransmitted puise and thus also each echo
has a certain termporal and thergfore physical
axpansion in an axial direction. For this
reason, each eche point displays a cartain
Diurred imaga around its edges.

The “edge enhancement” function improves
lhe contours of gach echo point artificially by
not displaying the echoes returmning from
within the body 1o their full extent.

The overall effect of edge enhancement in
this way is a clarification of the contours; the
texiure of the tissue is made clearar.

Tha sonoScops 30 offers edge enhancement
in three sleps which can be activaied as
required:

- MENU
- Press the o s key, the main
meny appears on the screen.

Prass menu key "3" IMAGE), and the
first part of the Image-processing menu
appears,

Pross menu key "5" (-3 ) twice, and
ihe menu for adjusiment of edge
enhancament appears.

Prass menu key 17 (B-EE) repeatediy.
Ahove the menu field appear in the form
of a single-digit number the deiails of
the selecied EE sisp (O = without edge
enhancement, 3 = maximum edge
enhancement).

7.10. Frame averaging_for
suppressing_neise

The sonoScope 30 offers the possibility of
frame averaging, that is the complemeantary
overlay of two consacutive images with the
alim of reducing background noise,

As a consequence of this normally
advaniagecus frame averaging, however, the
system loses the ability to ropresent faster
movements realistically.

For ihis reason we recommend that the frame
averaging function be switched off during
schocardiographic examinations and
particularly also during examination of the
foetal heart:

- MENU !
- Fress the . ) key, the main
menu gppears on the soreen.

- Press menu key 3" (IMAGE), and the
menu for changing the dynamic rangs
andl for switching frame averaging on
and off appears.

- Fress menu kay “3" (AVG) 1o activals
or deactivaie frame averaging. The se-
lected siaius ~ ON or OFF ~is
displayad above the menu field "AVGE"

7.11. Selecting the focal zones

The number of transmitied foci is selected
with the two kevs for magnification or for
diminution of the range of focus.

The user has the possibility to select from a
total of 4 focal zones and in this way o
decide whathar to focus on apoint —at a
cartain depth — or to display virtually uniform
image resciution of the overall depth. In this
respact it is 1o be noted that the greater the
number of transmitted foct the lower the

i

imaga frequency becomas. This means that,



whers al four focus levels are in use, image
fracuency g reduced o only about 4 - 5
images pe ncl, 20 that

tation of fast movement is no longer possible.

Whiares single-point focus is used, the quul
Doint may be wuwmély ClaFJEvlLCLg with the a
of the trackhall and positionad iy an a
particua HIU{'bL for the examination. T
position and lengih of the range of focus are
diaplaved on the right side of the screan by

means of a vertical bar.

£2. Zooming / changing image size

Image size or scals of representation are

afterech wilh the two room keys,

Size uhU ation is carried out in aexiremely
smiall steps™ and COVBI‘“ a setting range of
approx. 1:2 up to 3.8:1 {dependent on the
scanhaad | ,rsL..r.J),

The section of the image to be displayed i3
selected and positioned with the aid of the
trackball,

The setting of the image size can take place
both during the examination - that is, in the
IDL—IE“LH?EC maode - and also affer an ultrasound

f& has been frozen. This resuits in the
interesting possibility of being able o zoom in
on detaids after the examination has heen
compileted.

“With the sonoScope 30 eco mods!
there are only four steps

713, Left / right Inversio

A Tar as the direction of projection is

concemad, ihe scanhead is nomally nlace
1 8UCh a way that § :‘:s fal ommras the

paur 1's right-h

ol the screen

the patient’s

With Tongituc

cHon from & ool J(iu! mo'“mcn
-°i ﬁcma the

ihe user
cfrre stion of projection ig

E'CEEEE"EC"S: with the usual standard,
D oraveni

not rotat 2 seanhead iﬁ‘)i_ﬁ.i sther nvert
acironically”. To do this,
' ”g kay is pressed.

the i
the

irmage is inverted from left to right or vice
versa

onoscopse 30 ———




7.14. Selecting the display and
operaling mode

Apart from display type “B", the simple dispiay
of the ullrascund image, the sonoScops 30
additionally offers the following modes:

B/B-maods

The screen shows two ultrasound images one
beside the othar. When this mode is selecled,
{he ultrasound image iumps across to the left
hall of the screen. Prassing the : -5

. ey
;é,&[ﬁlg

activates the right half of the screen and the
image on ihe left is frozen. Pressing

the ?\ g key will once again activate the

e |

laft half of the screen and the image displayed
on the right remains frozen. if both halves of
the screan are o appear frozen simultan-
aously, the “freeze” key must be pressed.

B/Z mods

Thiz mode offers the possiblity of displaying
& ful-format image and a partial magnification
side-by-sice. The lefi-hand side of the screen
displays the full-format image and,
additicnally, a white rama, corresponding o
the magnified area shown on the right-hand
sidle of the screen. With the aid of tha
trackball, this frama may be positionad ai

will; the zoom kays allow a change of tha
scale of magnification.

B/AMi-mode

In this mocle a basic echocardiographic
diagnosis may be carried out and evidence
of foetal heart activity documentedd, When
the B/M-made is seleciad, the ultrasound
image jumps to the left hall of the screen; the
M-mode appears on the right. The so-calied
"I ling", the ling the M-mode is gained from,
can, with the aid of the trackball, be
displacec horizontally on the screen and
averlaid over the structures 1o be analysed.




The soroll speed in the M-mocde can be

aliarad in the menu:

st 2y, the main

Prass the
Menu appears.

Frass menu key 3" (IMAGE), and the

screen shows the image-processing

mend.

Press menu key "5 (-, and a further

image-processing menu appears.

Press menu key 17 (M SPEED)

repeatedly; avery ime the kay is
prassed, the M-mode soroll spesd
moves belweaen "slow”, “maedium” and
“fast”. The current status is displaved
above the menu fisld.

_ . |
MENU |
-
main menu l
GAREP | | TIME/DAT IMAGE MACRO sty

image ment

B0 B A0 R o1

B-DE -DR AV G

BIOP Lin

images manu

Indlependent of the setting for the
B-image, a number of special sattings
ara availabie for the M-mode for the
dynamic range and for edge
enhancemant. The possible setlings
are to be found In the menu under the
fisld marked "IMAGE”,

Il xl,: 0] ]
T
MSPEED | JUR/DOWH| |POSKNEG] | | i
b
image menu
EE 2 LE cuto |
B-EE M-EE SCROLL PREV =
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7.15. Freeze frame

Measurernenis, calculation and acddiional
image annotation are facilitated if the
ultrasound image has been frozen on the
screen beforehand. W this connection, the
sonoScone 30 offers two possibilities, namely

~ with the freeze-key on the keyboard
and

— with the foot-switch.

The image can be retained as long as desired
and without loss in quality, The contents of
the image storage facility are not impairec ©
lost until the unit is switched off or as a result
of a power failure.

7.16. Displaying piciograms

In order {0 aid documentation of an
examination, the sonoScops 30 {8 equippad
with the possibility of displaying body symbols
on ke screen. In addition, a scanhead
symbol is overlaid which retrospectively aliows
axact reconstruction of the scan piane
oxamined.

In order to display a pictogram proceed as
follows:

- Press the cesired pictogram key, and
tmmediately the sslected body
symhol appears on the screen,

- Using the trackiall, position the
scanhead symiol.

- Press the pictogram key once
again.

- Using the trackball, rotale the
scanhead symbol to represent the
scan direction.

- Press the pictogram key once more;
the pictogram is now fixed, and the
trackball function is reset,

- A pictogram may be deleted simply by
pressing the corresponding pictogram
key again,

In the double Image moda (B/B mode) the
sonoScope 30 allows a separate pictogram 1o
be dssphyed over each half of hrA scresn. The
allocation is carried out with the | § fay

Q/‘

for the left hall of the image and wuh
the + 7 kay for the right side,



7.17. Image annotation

In order to round off the documentation

funclions, the ultrasound images may be
marked and for exampls the axamination
results noted. Fress the image annotation

key é andt the cursor appears

i the upper laft-hand corner of the ulira-
sound image. This may now be positicned at
any point in the dltrasound imags using the
tracklzal. Resuis and comments of unfimited
length may now be entered with the aid of
the alphanumeric keybhoard,

If the measuring function is aclivated or
another function key pressed, the annotation
cursor will be deactivated. The fext entered
remains on the screen until the annotation
key is pressed again. In this case, image
annatation will be delsted and the annotation
cursor returns o ihe upper left-hand cormer
ol the screen.

Simitarly, any text entered will be delsted if

the 5w key is pressed before a new
PATIENT

examination begins.

7.18. Printing_ out an image

in crder o produce hardcopias of the
sonographs for documentation of results, it
is acvisable to make use of the vidso arinler
model FGEE by Mitsubishi for which model
the sonoScope 30 has hesn propared.

Frovided the video printer has been
corracily installed, it is sufficient to press
e oo o key on the keyboard of

PRINT

the sonoScope 30 to start the printout of
an image. in ordler to accelerale the pro-
cess, the current contertt of the screen is
fransierred {o the video printer where i is
stored in a frame memory. For this reason
il is not necessary to interruplt the

examinafion untl the printout of the image

is completa. Quite the contrary, as soon

as the "PRINT" key has been pressed, the
Jamination may be continued.

7.19. Special settings

Top./ bottom inversion

In order to be able o approach spacial
applications more efficienily, the
sonosoope 30 has the facility to invert the
ultrasound image displayed on the monitor
in such a way that the struclures nearast 1o
ihe scanhead are af the botiom and those
furthest away from the scanhead at the top
of the screen. To do so, procesd as follows;

MENU |
- Press the eead oY, the screen

shows the main meny.

ey

- Press menu key “3" (MAGE), and
the soreen shows the inflial image-
PIrocessing meny.

G

- Fress menu key "5 (=), and the
screen shows the second part of the
Image-procassing mernu.

- Using menu key “2" (LP/DOWN) the
operator may now switch between the
‘normal” and the inverted display.

When the intravaginal scanhead
is used, the ultrasound image is
auvtomatically inverted.

Black / whiie inversion

Normally, when ultrasoundt images are dis-
played, the eche information is displayed in
the form of while dots on a dark background.
Howsver, for some particular applications, the
sonoScope 30 has the facility {o invert this
digplay mode, that is the eche information is
represented as black dols on a white back-
ground.

sonoScope 30 ———



To do this, procesd as follows:

' MENU |
- Press the o o kay; the screen
shows the main men.,

- Press menu key "37 IMAGE}, and the
screen shows the initial part of the
IMage-processing mentl,

g

- Press menu kay “5" (=}, and the
screen shows the second pait of the
Image-processing menu.

- Menu kay 37 {POSINEG) now offars
iha possibility 1o switch back and lorih
betwoen both display types.

7.20. Qverlaying biopsy lines

in order to facilitate ultrasound aided puncture,
the cannuization prascribed by the needie
path may be shown on the screen. The needie
paih used is automatically recognised dapan-
ding on the scanhead connected (TRT, IVT or
45 mm convex scanheadd),

MENU |

- Press the tawas -+ ey, the screen
shows the main meanu,

- Press menu key “3" (MAGE), and the
screen shows the initial part of the
mage-processing menkd.

- Menu key "4" (BIOF LIN) permits the
biopsy guidelines o be displayed or
suppressed.



leasur

Rapid measurement of biometric c!ata'p!ays » 2.2. “distance measuremenis
an esseniial role where sonagraphic diagnosis

is concerned, For this reason, the sonoScope
30 offers the possibility of measuring two
distances independertly of sach other as
wall as calculating circumisrence and surface

For the second independent distance measure
rment, procesd as described before but using
c:riy |hc keys markedd

area. In the B/B-mode this possibility exists \ / § N
in ¢ A fi i G SO i) ) el i /“’? — .
in each half of the image separalely, so that in j and 223 The measured chsmnc“

totad 4 distance maasuremenis and 2 circum-
ference and surface area measursments can
he carred ou indegaendenﬂy of each other,
The cursors are positioned for all measure-

ments using the guickereacting and delay-iree 2.2 Circumfarence measurament
trackbail. =

is again displayad "tt the left-hand sdgs of the
sereen beside the »C symbol.

The "2 ! ey activates circumerence
calculation. The trackball is used to position
the cursor at the starting paml of the measure-
ment, Pressing the key again permits the cursor
to be moved in a circle around the object usénq
the trackball, whareby a line is displayed on the
screen.

i

Pressing lhe — kay enables the
operator to delsls the last section of the ling if
an error is made. Once the circuimierance of
ihe object has been marked, circurmnierence
cwlcu\a tion is completed by pressing the

E o1 key again,

8.1. - distance measurements

The circumierence is displayed at the left-
nand edge of the screen;

Pressing the | L4 key (large - symbol)
aciivates the first distance-measuring process. o=
Use the trackbaill to position ihe large cursor at B
the starting point of the object to be measurad.

L.

8.4. Calculation of surface area

FPragsing the - ey (small - symbal)

activates the first distance-measuring process.
Use the trackball io position the large cursor at
the starting point of the object to be measured.

In order io calculate the swrface area of the
figure, proceed as described above. After
the circumisrence has bean displayed, press

the ¥ i . i key again. The area of the

figure marked is displayed at the left-hand
ecoe of the screen:

A=..om.
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8.5. Deactivaiing the

measuring program

Similarly, if another mode or a different scale
iz selecied or the "PATIENT" key pressed, the
graphic display will also be deleted,

8.8, Measuremenis in the
B/B-mode

In the B/B-maode two distance measure-
ments and a circumference calculation can
be carried out independently of each oiher
in each half of the screen. To do this, before
caling up the measuring program, select
the desired hall of the scresn with the key
marked Jor -

an” o

On compleling the measuremeants in one half
of the screen, the other half of the screen must
iirst be selected and then the measuring
function activated again.

8.7. M-Mode measuremenis

The presentation of echo signals and thair
movement on a horizontal time axis are typical
features of an M-mads, which provides the

possillity to quantitatively determine
amplitdes as o movement and velocity, as
well as time intervals.

If measurement cursors are aciivated in the
M-made and placed at the anterior mitral ieailet
(see the picturs), the sonoScope 30 provides
information on:

- the axial {vertical) distance D" beltween
the measurement cursorg, i.e. the
amplitude of the valve leaflet movement,

- the time {(horizontal distance) intervat *2"
belween the measuremsnt cursors, |.e.
the time speant for mitral valve closing,

Hy~on

- the velocity "G", which is automatically
calculated from these two values.

Al thres values can be made use of during
"+ distance measurements as well as during
"x' distance measuwrements. When activating
the "+" measurement cursors the time interval
inorizontal distance) belwesn the cursors is
aclditionaily used o calculate and display the
number of periodically ratuming movemeants
per minute. If, for example, one of the
measuremant cursars s placed at the begin-
ning of one heart action, and the other one is
placed at the ending polnt of the same haart
action, the comresponding heart rate in "Beals
per Minute (Bpi)" s displayed babind "+
Rate".



9.1. Estimating unknown

gestational age

For estimating gestational age where the
date of the last menstruation is not known,
the sonoScops 30 provides an evaluation
program based on the ollowing biometry
programs:

- chorionic cavily diameier according
to Rempen {average taken from 2
Or 3 measurements)

-~ crown/rump length according o
Hempen

- crown/rump length according to
Hansmarnn

- biparieial cephalomelry according
lo Rempen

- biparistal cephalometry according
o Hansmann

- fronto-occipital cephalomeiry
according to Hansmann

- head circurnference according
to Hansmann

- abdominal ransverse diamater
according to Hansmann

- fernur length according to Hansmann
In addition 1o this the unit offers memory

space for three freely selectable biometry
OrOgrams.

A list of these biomeiry lables appears on the
ascreen when the - = Key Is pressed,
GEST.

BN

9.1.1. Measurement of the
chorionic cavity diamester

Since the chorionic cavity only very rarely and
only at a very sarly slage has the geometrical
shape of a gloie, not only one diameter but gt
teast two, and preferably thres planas should
be measured. For measuremants in two planes
a singie image will suffice, bul for measure-
ments in three planas the chorionic cavity must
be displayed as a ateral and as a longitucinal
scan adiacent to cne another, so that for this
ourpose the "B/E"-mode is recommended.

Alter the image, or both images hava been
frozen, the measuring funciion is activated
and the two or three distance measuremenis
carried out as required, For this process, the
usar may detenmine hirnsel the order in which
the measwring steps are camiad out, similarly,
he may choose fresly between —-cursors and
L Cursars.

Ag soon as the four or six cursars have been
positioned, the key marked "1 is pressed
and the two or three diameters praviously
measured are automatically avaraged out,
and the curve with the estimated gestational
age appears on the screen.

/

Mumerical gest.  Graphic gest. wesk  Details of the

weak display display taking into period of time in
with delfalls of the account biclogical  which the birih
Sth and 95th varance. is anticipatec.
percenties,

sonoscope 30 ———



9.1.2. Measuring the crown/rump
length by means of
fransvaginal sonography
{(according o Rempen)

For the measuwring process, position the
b= cursors; after pressing key 27, the
corresponding figure for estimating
gasiational age Is displayed.

9.1.3. Measuring the crown/rump
length by means of abdominal

9.1.6. Measuring_the fronto-occipital
head diameier by means of
abdominal sonography
{(according io Hansmann)

For the measuring process position the

- cursors; after pressing key "8”, the corres-
jponding graph for estimating gestational aga
is displayed.

9.1.7. Caiculation of the head

Hansmann)

For the measuring process, position the

- cursors; aflor pressing key 37, the comres-
ponding graph for estimating gestational age
is displayed.

5.1.4. Measuring the biparieial head
diameter by means of
transvaginal sonography
{according io Hempen)

For the measuring process position tha

-- cursors; after pragsing key “4°, the corres-
ponding graph for estimating gestational age
is displayad.

If the diameter thus calculated is
more than 27 mm, the system auio-
matically switches 1o the biometry
values given by Mansmann for the
BPD.

9.1.5. Measuring_the biparietal
head diameler by means of
abdominal sonography
{according to Hansmann)

For the measuring process posiion the

- cursors: after pressing key "4”, the corres-
ponding granh for estimating gestational ags
is displayed.

If the diameier thus measured is
less than 28 mm, the system
automatically switches to the
biomeiry values given by Hempen
for the BPD.

circumierence by means
of abdominal sonography
(according to Hansmann)

The head circumierence is not measured
manually bul is automatically calcuiated by
the unit, provided the BPD and the FRO have
been measured beforehand and entered with
the corresponding keys {"4” and "5"). The
calculation of the hzad circumisrence is
carried out as soon as key 6" is pressed;
simuitaneously, the screen displays the
carrasponding curve for estimating
gestalional age.

9.1.8. Measuring the abdominal
transverse diameter by
means of abdominal

Hansmann)

For the measuwring process position the
- cursors; after pressing key "7 the
corresponcing graph for estimating
qestational age is displayed.

9.1.9. Measuring_the femur length
by means of abdominal

Hansmann)

For the measuring process position the
- cursors; after pressing key 8", the
corresponding grapiy for estimating
gestational age is displayed.



MNotes:

Operator guidance:

Shouid the operator be in any doubt after
carrving out measuremanis which numerical
keys 1o press, the operalor guidance may be
invoked. To dothisthe - i key is pressad,

andt a list of all parameters appears with the
numerical keys assigned 1o them, Press the
corresponding numerical kay, and the screen
displays the desired curve for display of the
estimated gestational age.

Suppressing the curve:

Showld the display in the form of a ling curve

Activating and supptca%ang the curve:

ME EU_ %
e B

i he screen
ays ihe main menil.

8 menu l«by "5 w3}, the second
f the main menu appears.

press menu key “47 (BIO PG). the
screen displays Ehc menu for the
evaluglion programs.

press menu key “1" {QA DIZPL), and
the screen displays the menu fizlds for
changing the gestational age display.

press menu key 1" ({CURVE), above
ine menu field appears information ag
to whether the curve display is

not be desirad, this may be switchad off. In this &ciivated ar Aot
case tha sonographically calculatad gestational o
ane is displaved exclusivaly numerically. - for switching over, press menu kay
Once more,
main menu %
EA RER THAER/DAT PAAGE BMACRD m}»
main man ‘
PRESET HOSPITAL| | RS 2320 | | BIDPG 4
BlIO PG menu
CIHN 3
o
GA DISPL HIP FREE | | || PREV
b
GA display menu
ol off
CURVE | {us ECHO| ! || PREV
i —_— — —— ot | — — — ]
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Background image:

I the line curve s selected as the display
typi for fostal growih, the possibility exisls
o clisplay the corresponding sonogram
simultansously as a background image. In
der to activate or deactivaie the function
mrocesd as foliows:

R
- MENU |
S — 4 key; the soraan

splays the maln manu.

press menu key "5 (=), th
part of the main menuy app

- press menu kay "4 B0 PG The
scraen displays m menu {or 1|*|C
evaluation [programs,

- Dress menu key 17 (GA DISPL), and
the screan ch%piavs the menu Tislds for
changing the gestational age display.

- press menu key 27 (US ECHO); above
ihe menu field information appesars as
to whether the background image is
activated or nol.

- avary time manu key "2" s ¢
the background mags s &
switchad on and om.

9.2. Programs for assessing
foesial growih

The calculation programs [or assessing
normal growth assume thal, befors starting
fhe measuraments, the date of the last
mensiruation has been enterad. The data is
enfered with the "MENZES” kay (refer also (o
o 7.3,

After complation of a measurement, a graph
showing normal gra 'wm appears on the
SCrEE | e wm hc wh aml -hﬂ Quih

per‘cr:-.-
calculatedt biometrical dime ;'. is displayad
in the form of a amall star, In his way, 15

o detect quickly whether a measuraed
fostal dimension lies outsids the nat _lEc_lE
biological dispersion area and, if so, by how
muci,

A}

For sonographic growih assessmaent, the
SAmE ;_anzrunr*iﬁm may be applied as already
dascribed for the program for estimating
:;cmn,monal age.




8.2.1. Measurement of the
chorionic cavity diameter

Since tha chorionic cavity only very raraly and
only at & very early stage has the geometrical
shape of a globe, not only one diameter but
at teast two, and preferably three planas
should be measured. For measurements in
wo planes a singte image will suftics, but for
measurernents in three planes the chorlonic
cavity must be displayed as a lateral and as a
fongitudinal section adjacent to ons another,
s that {or this purpose the "B/B"-mode is
recommendead,

After the ultrasound image, or both imageas
havs been frozen, the measuring function is
activaied and the two or three distance
measuremenis carriad out as required. for
this process, the user may determing himseli
the order in which the measwring steps are
carriad ouf, similarly, he may choose freely
between ~-cursors and > cursors.

As soon as the four or six cursors have besn
positionad, the key marked “17 is prossed
and the two or three diameters previously
mezasured are automatically averaged out,
and the graph for assessing fostal growth
appsars on the screen.

9.2.2. Measuring the crown/rump
length by means of
transvaginal sonography
{according io Bempen)

For the measuring procass position the
-~ Gursors; after pressing key “2°, tha
corresponding graph for assessing
normat growth is displaved.

9.2.3. Measuring the crown/rump
fength by means of
abdominal sonography
{according to Mansmann)

For the measuring process position the
-1 cursors; atter pressing key “3°, the
corrasponding graph for assassing
normeal growth is displayed,

9.2.4. Measuring the biparietal head

diameter by_means of
ransvaginal soncgraphy
{(according to Rempen)

For the measuring process position the
-~ cursors: after pressing key *47, the
corresponding graph for assessing
norrmal growth is displayed,

if the diameter thus measured is
more than 23 mm, the sysiem
automatically swiiches to the
biometry values given by
Hansmann for the BPD.

9.2.5. Measuring the biparietal head

diameter bv_means of
abdominal sonography
(according o Hansmann)

For the measuring process position ihe
-+ cursors; afier pressing key "4”, the
carresponding graph for assessing
normal growth is displayed.

if the diameter thus measured is
less than 24 mm, the systam
automatically switches io the
biometry values given by Rempen
for the BPD.

$.2.6. Measuring the fronto-ocginital

head diameter by means of
abdominal sonography
{according_ to Hansmann)

For the measuring process posiiion the
- cursors; after pressing key “5", the
corresponding graph for assessing
normal growth is displayed,
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9.2.7. Calcuiation of the head
circumference by means of
abdominal senography
(according to Hansmann)

The head circumierance is not measured
manually but is automatically calculated by
the unit, providled the BRPD and the #RO have
heen measurad heforshs “srk and entered with
sponding keya (47 and 57, The

I

the corres
calcldation of the head r‘iz‘r*umusrmco 5
carried oul as soon as key 6" is pressed;
simultangousty, the soresen displays the
sorresponding Clrnve for assessing nonmal
orowth,

9.2.8, Measuring the abdominal
iransverse diamelst by
means of abdomingl
sonography (according o
Hansmann)

-

For the measurng process pos awann ihe
- cursors; after prassing key 77, the
corrasponding graph for ass @S:siﬂg

nonmal growth is digplayed,

9.2.9. Measuring the femur lengih
by means of abdominal
sonography_(according to
Hansmann)

For the m
- CUNSOTS; &
corresponcing grs
normal growth is displayed.

quamnq process p Ssition the

(r-)v hf\

Notes;

Cperator guidance:

Should the operator be i any doubt after
carrying out measurements which numearical
keys fo prass, the operator guidance may be
invokead. To do this the 1 key Is pressed,
By
' i

and a lisi of all parameters appears with the
numerical keys assigned to them. Press the
corresponding numerical key, ﬂmri m SCrREn
cisplays the desired curve for 53sessing notmal
growth.

Suppressing the curve:

Should the display in the fonm of a line curve
pot be casired, this may be switched oif. In
this cass the sonographically calouiated
gestational age iz displaysd exclusively
nuﬂe ey,

Activating and suppresair@ ihe CLrve:

ME?\M
- press e e 4 kay; the scraen
cisplays the main menu.

wpEn

- prass menu key "5 { - ), the second
parl of the main menu appears.

U BIO PG). the

prass menu key “4"
5t menu for the

craen displays !h“
evaluation programs.

- press mena key 17 GA BASPL, and
ihe screen dis ﬂa\/s the menu fieics for
changing the gastaiional age digplay,

- press men key “17 (CURVE), above
the menu field appears nformation as
iy whether the curve display is
activated or not,

- for switching over
ONCE TNore,

. press menu key “1°

Background imags:

If the line curve is seleciad as the display
type for foatal growth, the possibiity exists
o digplay the corrasponding senogram
simulianeously ag a background imags. In
order to activate or deactivate the function
orocesd as follows:

- prass the LW__WW key; tha scresn
displays the main meanu,

- press menu kay "8 (=}, it the second

part of the mam meanu appears

press mend key 4" (BIO PG The

screen displays the menu for the eva-

uation programs,

- press mend key *17 (GA DISPL), and the
soreen displays the meanu fislds for
changing the gesiational age display.
press menu key "2 (LIS ECHO),

above the menu fisld information



appears as to wheiher the background
image is activated or not.

- avery ims menu key “2" i pressed,
the background image is alternately
switched on and off,

9.3. Weight estimation

The sonoScope 30 is equipped with the
program for foetal waight estimation as
propoundesd by Merz, For thig calculation, the
values for the biparisial head diameter, the
abdomingl transverse dismater and for the AP
diarneter of the abdomen are employed.

Frovided these biometrical dimensions have
been measured and enterad with the aid of the
corrasponding numaerical keys (BFD =4, AQ =
7, AR = 8, then the details of the esiimatad
foetal weight are automatically displayed on
the laft side of the screen. This position on the
screen alsc provides constant information

as lo which parametsrs for calculating fostal
weight have not vel been measured.

8.4, Listing measurementis

The sonoSoope 30 provides a facility for listing
all measwred vailues for detanmining gesta-
tional ege or normal growth in the form of a log
at the end of an examination session. This
function considerally facilitates the documen-
tation of foetobiometric findings, since the
results need not be noted during the
examination,

invoking the log:

1

- MENU
prass the . x..d key, the main
MENU APPEars,

oress mend key “1° (GA REP); the
screen displays the list of the measu-
ring resulis.

MIENU g

pressing the key |

L i s

once mors clears the screan
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9.5, Programming growth tabies

The sonoScope 20 offers the user the possi-
bility, apart from the growth curves integraiad
as siandard, to use his or her own biometry

stanclard tables (1 to ), One restriction is that
gest. week values calcuialed using the fresly
programmed tables are displayed exclusively

tables or those of other authors. For this
purpose, the unit has sufficient storage capa-
city for three tables 1o be freely programimecd.
These are stored under the dasignalion *A7,
“B"and “C" and can be selected in same way
on completion of measurements as the

numerically and not as a line curve.

' MENU

main menu '

GAREP | [TIME/DAT IMAGE MACRO w

main meanu

DRESET | IHOSPITALY RS 232 C BIOBG sy
810 PG menu
Cre =

T
GA DISPL HIP FREE |1 | PREV

| o

o
EIHT-A EDIT-B eomc | | { PREV

| .




Programming process:

- press the key, the main
menu appears on the scraen.

- with menu key “5"(=») advancs to the
second part of the main menu.

- press menu key 4" (BIO PG); the menu
for afterations within the calculation
programs is displayed.

- press menu key "3" (FREE). Using the
meng now displayed, select whelher
the table {o be programmed is stored
under “A”, "B or "C".

- select desiredt memory — "A", “B" or “"C".

The screen displays the input mask
above the menu. The data input cursor
is positioned in the fisid marked
TITLE"

- using the alphanumeric keyboard,
gnter the name or parameters of the
gestation table o be programmed.
There are a toial of six spaces available
for the name. After the 6 characters
have been enterad, the cursor jumps
automatically to the fleld markad “MINT.
The value entered here detarmines at
what biometrical dimansion the table is
io begin. it is absolutely essential to kay
i this value as a three-digh figure, for
example 008 mm,

After the minimum value has been
entered, the cursor jumps 1o the first
data fisld of the table, which can
contain up to 96 values. Enter now tha
gestational weelk corresponding 1o the
jirat value as s two-digit figure,
Add%i‘onal\y the days and ihe standard
permissible deviation are entered in the
same way as iwo-digit figures in days.

After completion of the first data field
the cursor jumps automatically 1o the
next lins, i.e. for the next valus (1 mm
greater), and the procedurs is
repeated.

Once all 98 data fieldis have been filled,
1 is absolutely essential to press mcnu
key “4" (STORE) so that the eniire table
is accepted by ihe system and stored
in the data memory,

I connection with pre-natal
graminations, the table is availalle on
cormpietion of measuremenis under tha
letter "A", "B" or "G {or display of the
corresponding gestational age.
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9.6, Determining the severity of hip
joint dysplasias
(according to Graf)

| - ,—’"’i
Pressing the L7t ) kay displays on the
screan the step-by-slep explanation of the
examination procedurs for determining hip
joints,
To begin with, position the starting point of
tha base ling with the trackball.

Tikey the entry is

confirmad, and a lne appears on the screen
which is aligned with the ilium again using the
trackball,

Pressing the | Y | key onoce more displays
i b

the starting point of the bone line.

Positioning and alignment of the line take
place in the way described above using the
key and the trackball. Now the third ling - the
carilage line — is positioned,

v‘x lkay confinm the
@y B
//

entry and the hip program is concluded.

By means of the

w P A
<« 4 -
PAE RS

ress _g& gf .

Align base line along the lium,
then press {. . |




NoFA
— + -
A

Fosition the starting point of the bone ling;

prass \
LA
=

E*

Place the bone ling through the bony
rim, which is caudally positionsed at the
iliumy; press | i

Posttion the s

g point of the cartilags
line; prass ¢ :
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I the user prafers o have craniai-orientated
siruciures dispiayed on the righi-hand side
of the screen, the evaluation program must
be adapted to this type of projection, i.e.
rotated through 180°,

To do this procead as follows:

- press the menu kay, the s
digplays the main menu,

nenu key "5 (=% ), and tha
part of the main rmenu

- ress manu key “47 (BIO PG); the
soreen digplays the manu for selecting

and points to the right. Now ihe dis
oragram has been switched over in such
a way that evan with an inverted

L \

Hace ihe cartilags line through the
pany rim, which is caudally positioned

at the ilium; press i \ i
L2

AN
Ry

The angle of the hone lins and the angle of
the cartilage line are numerically dispiayed.

direction of projeciion (cranial-orentaiad
structurss on right, caudal-
orientated struciures on the lefi), the
rement according 1o Gral's
g i3 carrad out corractly.

- every tme meny key “27 is pressad
the evaluation program switchas to
and fro betwaen the two displays,




9.7, Program for determining
volume

For sonographic estimation of organ volume
the sonoScope 30 is equipped with a simple
calculation program, based on the allipsoid
gquation:

voltime = length X widih X depth X 0.523

Inorder to regisler all three axes - length,
depth and widih - the organ to be measured
has 1o be sonographed and displayed in two
planes, For this reason i s necessary to dis-
play a longitudinal and a transverse image of
the organ adjacent to each other in the B/B-
mode and to freeze them.

Then proceed as follows:

o
- Fress the Key, in the left-hand
lower corner of the screen appears
LEMG ="
- activaie the —i-cursors and, using the

trackball, measure the longitudinal
iension.

o

- press the —...J key once again; the
soraan displays the calculated distance
as the length, and the word "“WIDTH ="
appears.

- Using the e key

e

3

v

or the ...l key swap screen sides in

orcler to carry oul the measurement of
the width and depih.

- activate the measuring function again
(= cursors) and determing the width
extension of the organ.

cmd §

- wess the ..o Key, and the soreen
dispiays the measured distance besids
the word "WIDTH". Simultanecusly, ihe
word "DEFTH =" appears.

- ivoke the ~cursors and determine
the depth exdension of the organ

omd ‘
prass the _M_.j key; behind the
word “DEPTH" the measuwred value is
displayed and simultansousiy the cal-
culated volume in cm?

press the - <2y ONCE again to

=l
o |
resel the volume program and to
delete all graphs on the soraen.
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9.8 Programme for the
determinaiion of left ventricular
functional parameiers

In order to be able to also semi-quaniiiatively
gvaluate the function of the left ventricie in
cardiac applications, the sonoScope 30
provides a calculation programme for the
automalic computation of various correspon-
ding functional parameters. This programme
comprisas the compuiation of the percental
increase of thickness of septum and posterior
wall, the computation of the fractional
shortening and the caloulation of the
circumierantial shortening.

i
main meany |
GAAEP | ITIME/DAT | | IMAGE MACRO S 4

All these calculations are performed in the
f

M-mode and a correcl positioning of the M-ing

thereiore is essential; most favourably the
M-line is placed just below the free edges of
the mitral leaflet, crossing the seplum in 2
90" angle.

After having frozen the M-mode proceds as
follows:

PRESET HOSFITAL RE 232 G BIO PG m%
BIO PG menu
QP R
GA DISPL [SHE FREE KARD BER BREV
HWARD BER menu
T
DIASTOLED | SYSTOLE REPORT | | FREV
L




MENU |
Press the et kay,
Thea main menu is inserted on the screen.

- Fress menu key "8" (-->), the second
part of ihe main menu appears.

- Press menu key "4" (BER PROG), the
screen cisplays the menu for the select-
icn or modffication of the calculation
rogramimes,

- Fush menu key "4 (KARD BER) and the
cardiac calculation programme is
activated. A verlical dotied line as well as
the menu for this calculalion programme
arg displayed on the scresn.

- With menu key 1" (DIASTOLE) the
trackball is switched to the doitad Iing,
which can now horizontally be moved
and placed at the ending point of the
diasiole {R-wave) according to the ECG
curve,

- Activats the "+" measuremsnt cursors
and place the farge cursor at the antenor

Position of measuremant cursors
suring tha ventricle during iate diastols,

for mea

Gt |

Posiion of measurement cursars
for measuring the vantricle during late systols.

s | wom—g

boundary and the small one at the
posierior boundary of the sepium
(see piciure).

Activate the "x" measurement cursors,
the large cursor is 1o be placed at the
anterior, the small cursor at the posterior
boundary of the posterior wall.

Prass menu key "2" (SYSTOLE) and a
second vertical ling is displayed on the
screen, which is to be pesitionad with
the trackball o assess and calculate the
maximum veniricular contraction. For
correct positioning refer to the point of
time the posterior wall reaches lis peak.

Activale the "+" measurement cursors,
place the large one at the anterior, the
small one at the posterior boundary of
the septum.

Select the "x" measurement curscrs -
place the large curser at the anterior and
the small one at the posterior boundary
of the posterior wall,

Fress menu key "3" (REPORTY and in the
lower lefi-hand cormer of the screen all
meastrement vakies and resulls,
inciuding the percental increase of
thickness, fractional shortening and
circumfarential shortening are inseriad,
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in ardler to avoid the necessity for resetiing
the unit Tor each user and change of
application, the sonoScope 30 is equipped
with P agrammable defadlt seilings. For each
scanhead two complate sets of default
seitings cai be programmed and activaied ai
ihe push of a bution. If for example, your unit
g s Llfppcd with three scanheads, a iolal of 6
sels of presetiings may be siored,

To program your presettings, proceed as
follows:

- activale desired scanhead and set i
carresponcingly for the first default
satiings to be programmed],

- adjust transmission powsr, reception
gain, magnification factor, zons of
focus and all further settings as
desired.

MENU |
- press the .8 key, he screen
displays the main menu.

- [ress manu key “5" (=2 ) the sacond
part of the main menu appears,

- press menu key 1" (PRESETH The
screen displays the menu for entering
and correcting the presetiings.

- prass menu key “1 (WRITE 1); the
current settings of the unit are
registered and stored under preset 1.

When subsequently the key "PRESET 1"

[ g;uﬂsaul, the sonoScope 30 will
automatically load the corresponding
setlings, adjusting the gain, magni-
fication tactor, the number of focus
rones eic. to the programmed values.

- if, in connection with the same
scanhead, a further set of presettings
devialing from preset 1 is desired,
these may also be stored in the same
way using menu key “3”7 (WRITE 2),

- i order to save further praseltings
under preset 1 and preset 2, the
scanheads intendad for this application
musi be connected in tum.

ble default

There is also the possikility to modify certain
sgtling parametears specifically without having
to connect up the corresponding scanhead,

To do this proceed as ioisow*\

MENU
press the s ¢ key, the screen
displays the main menu,

o —

- press mend key “57(< ), the second
part of the main menu appears,

- press menu key "1 {(PRESET).
soreen displays the menu for a,mumg
and correcting the praesetiings.

- depending on whether the paramelers
to be modified are stored under preset
1o preset 2, press menu key 2"
(EDIT 1) or menu key “4" {EDIT 2).
The screen displays a tabular list of all
essential setiing parameters for each
scanhsad available for the
SONOSCone 30,
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whien the list is invoked, a modification
cursor jumps {o the first data fleid in the
upper left-hand comer of the screen
(B-mode gain for the L3A scanhead)
and can, with the aid of the trackball, be
positioned at will,

position the modification cursor aver
ihe parameter 1o be altared.

with menu keay “1"( 4 ) or menu key
2 () ) increase or decrease the
value as requirad.

after completing the seiting press
mend key "4 (STORE), the new setting
is stored and the screen cleared.



During the course of rouiine sonographic sysiem is ready 1o record and store an
diagrosis, in particular biomatry, a number of operating sequence.
operating sequences are repealed over and
over again, An exampls is pre-natal diagnosis
and fostometry: first of all the desired Imagea is
frozen, then the first cursor activated, a
qc-com cursor ig invoked and positioned, the
B calculation program is selected... eic. The

- invole the first aperating siep io ba
recorded {2.q. the "resze” kav), 1T { s
desired 1o involke a further funciion
togethar with this one, then carry out

that at&‘;m as well {2.g. activating the

sonoScope 30 Is in a position to record any large —i~ cursor).

doqn‘cd opcr‘aii‘g saguence and to play it back -~ press the foot-switch. This miterrupts
step by step on demand. Each step of the the sequence at this point, the auio-

recorded sequence is played back in turn by matic ZﬁCth’tCE\ of the operating

pressing the foot-switch once. sequence is therefors interrupted,

allowing the user 1o carry out certain
sellings (e.q. positioning tha == cursor
11.1. Programming MACRO with the trackball).
sequences

- perform the nexd operalir 1@ siep
A1 Aetun os ol
To program a Lquel 10E pxuu zed as follows: (8.4. activating the small - cursor).
- press the ioot-switch. This later
Mﬁ%iﬁ 5 at) mbl@s ihe user o carry out the
ccl opuuunq step, for axample
positdoning the - cursor.

- press the ... 4 key, the screen
displays the main meanu.

- invoke the next operaiing step, 2.g.
seiacting a foelometric parameter such
as the EPD.

- prass menu key "4" (MACRO). The
screen displays ihe MACRO men.

- press menu key “1" (SET), and the

s
MENU %

main ment |
GAREP | | TIME/DAT BAAGE MACRO my
MACRO menu
T
SET DISPLAY | |SUMMARY| | | PREV
| e e e o
MACEO SET menu
e |
DELETE | | I j | STORE PREV
I D
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- ¥ necessary, invoke further funclions,
2.0 the "PRINT” function, 1o print out
the growth curve displayed on the
sCreen,

- prass the foot-swilch,

- if the course of the axamination is now
complele, the image may be
"unifrozen” and, using the "CLR" kay,
the curve o the screen deleted,

- use menu ey “4" (STORE) to save the
entire operating sequence for fulure
Lse,

in total up to 16 operaling sequences may be
stored, whera sach oaazcmg step may con-
sist of several operations (8.9. freeze, zoom in
and aclivaie first cursor).

Should an arror be made uninientionally
during the programming process, that is, a
key is pressed by accident, this error may be
remedied and the corresponding operating
step deleted. To do this, press menu key 17
(DELETE) very brisfly (not longer than 0.6
seconds). By maans of this key, the last block
of operating steps (that is, all the functions

entered between the last two presses of ihe
foot-switch) are deleled.

Pressing "DELETE" for o longer period has
the effect of de N,leung a number - or indeed all
- operating sequencas, depending on how
long the key is pressed faor.

In order to delste a complele stored se-
quence, menu key 1" (DELETE) is repeatadly
pressed untlf an acoustic signal is heard.

Than press menu key “4” (STORE). This action
will clear the MACRO memory and prepare it
for recording a new operating sequence,

Menu key “3" (SUMMARY) in the MACRO
menu can be used to display a stored opera-
ting sequencs in the form of a list on the
sorean.

11.2. Using the MACRO functlion

The MACRO ‘nocn is aclivated by pressing
the /700 key,

MACE%G
The examination is started and the first
operaling sequencs or 39;;1 ences invoked by
means of pressing the foot-switch. Inmost
cases this will involve “freezing” the image
and activating the first cursor,

Afler that the usar has the possibility to per-
form actions himself, for example posiiioning
the first cursor.

Pressing the foot-switch once again informs
the system that this action has been
compietad and the next function is invoked
{2.g. activaiing the next cursor).
After that the user once again has the possi-
bility to perform actions himself, for example
nositioning the second cursor. Prassing the
foot-switch again completes the procedurs
and, inturn, invokes the next functions.

In this way, the entire oparating sequence for
camying out hiometrical measurements, for
the evaluation and documeniation of resulis,
may be automaied and exsculed simply by
means of altermnate use of trackball and foot-
awitch.



Exampla:

[

g.

MACRO|

perform examination

"~ I P T 1
= Hnade 18 "1ozZen

;
~ TP CUrsOr apnears

position first cursor by means of trackball.

)
| -
@ — T Cursor is fixed

— - CLISOF appears

position second cursor by means of trackball.

E.:}* — - cursor is fixed

-~ BFD table is invoked
and appears on the screen

—printer is activated

> — image is "unfrozen”

-~ Ccurve overlays are deletad

End of the process, When using the MACERO mode it is of advan-
tage if the user is informed at sach stage of
the next step which will be triggerad by the
foot-switch. For this reason, we recommend
swiiching on menu key "2" [DISPLAY) in the
MACRO menu. The current siatus {ON or OFF)
is then displayed above the menu fisld.

Where the display is swilched on and the
MACRO function is in use, information is con-
stantly displayed above the ultrasound image
as to the function the systam is currantly in
and which staps will be triggered by the next
operation of the foot-switch.
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I order to provide a time-reference for
echocardiographic examinations — in particular
with the evaluation of the M-mode, the ECG
must be derived and simultaneously displaved
with the echocardiogram on the screen,
To do this the ECG derivation cabls is connec-
ied to the ECG inpui connection at the front of
the unit. KRANZBUHLER offers optional squip-
ment for the sanoScope 30;
- a derivation cable for use with adhesive
electrodes (chest lead)

or

- a derivalion cable for use wilh elecirade
clamps (exiremily derivation).

The ECG derivaiion function is switched on,
by turning the knoby marked "ECG” on the
upper side of the unit in a clockwise direction,
whereby slight resistance - the switch
function — will be noted. After switching on,
the ECG curve is displayed on the lower edge
of the ultrasound imags. The amplitude may
be adjusted as desired using the knob.
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. Function test

- Chack all cables, in particular the - Check that the gain ¢ cmpensat ion

mains lead, for damage. reacts as described under 7.5.
I . anct 7.

- Ensure that the mains lead iz comrecily
connected o the rear of the unit and - Check that the power sstting reacts
to the mains socket. as desoribed under 7.5,

- Check that al least one scanhead is - Save the image as described under
connacted up to the eguipment. 715,

- Check that a video recorder or a - Operate the measuring programs as
mimper lead is connectad. described under peint 8,

- Switch on the maing nowsr and chack - woke a calculation program as
wheiher the stalus display on the key- ciescribed under point 8.

board lights up. ) . . + mAE rEact A et |
Should the equipment not react or react In a

- Apply the selecied scanhead 1o the way different io that dascribed to the pro-
bocy. Tha screen must display an cedura for the function test, please inform
ultrasound iImags. Customer Services immediaialy:

KEANZBUHLER
MEDIZINISCHE SYSTEME GMBH
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Besthovensirasse 230
D-42855 Solingen

Tael: (+40) 212/2802-22
Fax: (+49) 212/2802-28

oF our rapressniative.



14.1. Cleaning the unit

Dust on the external surfaces of the unii is
removed with a sofl, dry cloth. For cleaning

use a soft, moist cloth with a mild cleanser or
pure alcohol. Ensure that no liquid is allowed
to penetrate the equipment.

Cautior

In order to avoid the hazard of slectrical
shocks, the system must always be
disconneciad from the power supply

before surfaces ars cleanad with a mois

cloth.

14.2. Cleaning the scanheads

After every axamination ihe scanheads must
be cleaned with a very moist cloth. Ensure in
oarficular that all residues of contact jelly are
completely removed,; in particular when the
equipment is not to be used for several
nours. Since the scanheads, howsaver, are
hermetically sealed on the contact surfaces
only, they shioulcd never be completely
immeised in liguid,

Scanheads may never be sterilised since the

High temperatures and moisture involvaed in

sierilisation would cause reparable damage,

Even cold sterilisation wilh gassous ethylene
oxide is not considerad advisable,

Surface disinfection using "Cutasspt”
disinfectant spray is possible.

Furthermors, a normal 5% solation of “Lyseiol
FF* disinfectant is recommended for the
contact surfaces of the scanheads. In this
respect, note thai the whole scanhesad may

under no circumstances be immersed in
this solution. Only the arays themselves, 1.8,
the contact surfaces of the scanhsads up to
the seam with the scanhead bocdy which is
sealed with siicone are protecied against the
ngrass of moisture,

As far as scanheads for intracorporal
applications are concerned, the whaole shafi
including the arrays but with the excepiion of
the handle may be immersad in the ligquid.

Cauiion

The scanhesads contain sensitive
cerarmic crystals which may be
damaged it subjected to knocks,

14.3. Cleaning the cables

Proper cleaning of the cable connections
betwean thc probes and the r‘cguipmf“ﬂ‘a i
carriac out in the same way with a soft cloth
moistened with waler and, it necessary, a
disirfectant.

14.4. Cleaning the air filters

In order to avoid excessive warming the heat
producing compaonents of the sonoScope 30
ars coolad by & flow of air generated by two

ians.

To prevent dust and other suspended
particles penstrating the egquipment and thus
causing sailing, the air inlets at the rear of the
uinit are protected with an air fiter made of
foam ruisber. H is absolutely essantial 1o re-
move these filters from the equipment from
time to time and to clean them.

soiled filters lead 1o an obstruciion of the flow
of cooling air and could cause excessive
warming of the unit as a resuli.

The frequency wilh which these filiers wil
require cleaning is cl@m ndentioa 1aa‘qc
extent on the degree of soiling of the air used
ior cooling and on the frequency of use of the
unil, Under nonmal circumstances, clsaning in
d-waelk intervals should be Suif:caom.
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To clean the filters, proceed as follows;

1. Switch the equipment off.

2. Pult off the outer frames of both filter
housings. We recommend grasping
the two diageonally opposed cormers of
the frame with the thumb and middle
finger.

3. Remove the foam rubbear pad and
tap or carsfully clean with a vaccuum
cleaner or under running water. Afler
cleaning, replace and fix with the
frame,

Caution

The pads may only be replaced in a
dry slate. Where moist cleaning is
preferred, ensure the fillers are allowead
several hours fo dry out,




chnic:

Systermn

Two-dimensional ultrascund imaging system
with automatic realtime scanning.

- ior electronic linear array technaology
- for electronic convex array technology

Signal processing:

- 3d-channe! beam-former for multi-
stage focussing and optimum
suppression of side-lobe artifacts

- 1 — 4 transmitted foci; focus position-

able with the aid of the trackball

self-adusting receiving focus

(15 focus zones)

TGC {fime gain compensation)

adjusiable by 8 depth selective slide

controls, rangs-dependant stens
large,. easy-to-handls knob for overall
gain

transmission power alterable from

1 % to 100 %

noige suppression by means of pictura

correlaiion overlay

ciynamic range from 30 dB to 60 di,

in 5-dB steps

!

] I |

t

Tt
iy
i

- amplitude infinitsly variable

Storage matrix;

- 512 X 1024 pixels, 64 shades of grey

- cross-ling technology for orthograde
disnlay when used with external vidso
monitors, prinders and recorders

Image dispiay:

- high-resolution pivoting and tilting
ronitor with anti-dazzle filter, screen
diagonal 200 mm

- positive or negative achoe imaging

- left-to-right inversion

- fop-to-bottom inversion

- scan rate maximum 30/sacond, depan-

ding on image depth and number of
focus zones salected

- overlay of all image processing
parameters such as gain, transmission
power, dynamic range, edgs
aniancement, scan rate efc.

- pictogram averlay facility including
scanhead symbol and scan plane.

Z00m

- read anch write zoom; magnification fac-
tor selectabls in small steps

Modes of operation:

- B-mods

- dual B-mode

- itdl format B-mods /
partial magnification

- iVi-mocls

Programmable dafault settings:

- B-mods gain

- M-mode gain

- Transmission power

- dynamic range B-mode

- dynaric range M-mode

- eclge enhancemeant B-mode

- edge enhancement M-mode

- focus zones B-mods
(number and position}

- focus zones M-mode
(number and position)

- pM-maode scroll speed

- image size

- noise suppression

- vertical inversion of the imags
through 180°

Measuring funclion:

- cursor control by means of guick-
reaction traclkball

- senshivity of the trackball (degrees of
angle of rotation per mm of cursor
movement} adjustable

- four distance measurements
independesnt of each other

- two circumferance measuremenis

- two surface area measurements

- digplay of all measured valuss on the
screen

- calibration of the speed of the
ultrasound beams 1o 1540 ms
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Calculation programs:

calculation of gestationad age or
normal-growth assessment according
to Rempen and Hansmann

overlay of calcutated values in the
normal-growth curves as displayed
catculation of foetal weight according
to Merz

three freely programmable growth
lables :
calculation of alpha and beta angle for
determining hip joint according to Grafl
determination of volume

Data input:

washable standard keyboard for
aiphanumeric entry of patient’s data,
for image annotation, for entering the
permanantly stored name of the clinic
alc.

Video outputs:

standard video signal, 625 lines,

CCIR standard

output for connecting up a video printar,
control of the printer frorm control panel
of the uni

output and input for recording and
playback with video recorder oparation

Computer interface:

H5232

Scanheads:

3.5 MHz, electronic linear array,

field of view 100 mm, 384 elemenis

3.5 MHz, elsctronic finear array,

field of view 85 mim, 384 elements

5 MHz, electronic linear array,

fisld of view 50.2 mm, 384 elements

5 MHz, electronic linsar array,

field of view 85 mm, 384 elements

7.5 MHz, elactronic inear array,

field of view 40.5 mm, 384 elements
3.5 MHz, electronic convex array,

array radius 45 mm, sector angle 75.47,
384 elements

3.5 MHz, electronic convex array,

array radius 25 mm, sector angle 97.3°,
384 elemeants

5 MHz, alectronic convex array,

array radius 15 mm, seclor angle 97.3°,
384 elements

5 MKz, slectronic convex array,

array rackius 40 mm, sector angle 60°,
384 slements

7.5 MHz, electronic convex array,

array radius 15 mm, sector angle 97.37,
384 glements

alectronic intravaginal scanhead, 5 MHz,
convex array, array radius 11 mrm,
sector angle 97.3°, 384 slements
electronic transrectal fransducer, 5 MHz,
linear array, field of view 70.8 mim,

270 elements

Dimensions and weight;

450 mm {width) X 1150 mm (height}
X 800 mm {depth), 80 kg

Mains connection;

2207240 v, 50/680 Hz, 0.8 A

Right to make technical alterations reserved.




