


1 Safety

This chapter describes the important information for operating this system. To ensure the safety of
both operator and patient, please readréitevant details in this chapter carefully before using this
system.

You should be thoroughly familiar with the precautions provided in this manual. Otherwise, the
manufactureis notresponsibldor the effectson safety reliability andperformancef the system.
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1 Safety

1.1 Intended Use

The system is intended for the following applications: Fetal, Abdominal, Pediatric, Small
Organ (breast, testes, thyroid), Cephalic (neonatabdntt), Transrectal, Trans/aginal,
Peripheral Vascular, Cerebral Vascular, Museieletal (Conventional and Superficial),
Cardiac(pediatric andadult), OB/GynandUrology.

The system also provides the measurement and calculation packages usedc#&r clin
diagnosigurposes. Fadetails, please refer to the advanced user manual.

Contraindication: The system is not intended for ophthalmic use or any use causing the
acoustic beam to pass through the eye.

warnne Precautiongnustbe consideredn the useof any application.Otherwise,it may resultin
systendamageor seriousnjury.

1.2 SafetyPrecautions

Read and understand all precautions in this manual before attempting to use the system.
Keep this manual with the system at all timBeriodically review the procedures for
operationand safetyprecautions.

1.2.1 Electrical Safety

warnine G Only qualified physiciansor sonographersanperformultrasoundscanningon human
/ \ \ subjectfor medicaldiagnostiaeasons.

6  Anyunauthorizegpersonneshouldnottamperwith the mainunit of the system.

¢ Donotserviceor maintainthe systemwhile it is in usewith a patient.

¢ Do not positionthe systento make itdifficult to disconnecthe systemfrom the
mainssupply.

6 Do not use thesystem with flammable anaesthetics (category AP) or flammable
anaestheticw/ith oxidants (categortPG).

0 Do not use the system with other equipment such as an electric kniférdggbncy
therapyequipmentpr a defibrillator. Otherwise glectricalshockmayoccur.

0  Connectthe protective earth conductor only before powering on the system.
Disconnect the ground wire only after powering off the system. Otherwise, electrical
shockmay occur.

0  Connectthe systemto the other electrical equipmem by using the potentia}
equalization lead wire before connecting the power plug of the system to an electrical
outlet.

¢ Do notplacethemultiple socketoutletonthefloor.







1 Safety

fCAUTION 0

The video printer should beonnected to the specific interface by using the cable
providedby the manufacturerOtherwise glectricalshockmayoccur.

Within theenvironmenthatis 1.8 meterq6 feet)arounda patient,conneciperipherals

to the auxiliary power outlet which apable of isolation protection; or, power the
peripherals by the auxiliary output cable or the isolation transformer complied with
EN/IEC 606011, or the power input dhe samesafetylevel.

Within the patient environment, when removing the covers otaheectors from the
nonmedical electrical equipment without tools during maintenance, calibration or
other operations, do not touch the parts of themedical electrical equipment and
thepatient simultaneously.

Use only the probes provided by thwnufacturer. Otherwise, the system will not
perform,and an accident suets afire may result in the worstase.

Only the peripherals and accessories provided or recommended by the manufacturer
can be used. Using other devices or accessories may déugasiestem performance
andeven cause electrical shock.

Do not pour any fluid onto the system surfaces, as fluid seepage into the electrical
circuitry may causeexcessiveelectrical current leakageor systemfailure. If any

water is spilled onto thgystem carelessly, stop using the system and contact the local
distributorimmediately.

The AC powerplug for the systemis a threepronggroundedplug and shouldnever
be adaptedto any two-prong outlet or by using an adapter.Connectthe AC power
plug of the multiplesocketoutletto ahospitatgrade power outlet.

If the system is transported to the operating environment with a great temperature
change, leave it for approximately 4 hours before powering it on. Ensure that the
temperature and humidity inside and around the system are equivalent before an
operation.

Do not usethe systemarounda strongelectricfield, a strongelectromagnetidield,

or the devices which generate radio waves, such as a radio, cellular telemmones,
transceivers. Using the system in an improper environment may result in malfunction
or damage.

Selectthe conformedmultiple socketoutlet with protective grounding and ensure
thatits maximum output power exceeltie requirement of the system.

The multiple sockebutlet can only be used to provide power to the recommended
peripheralof the system.

Do not connect other devices to the multiple sockefet. Otherwise, the rated output
powerof the multiplesocketoutletmaybe exceede@nd itmayresult infailure.
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1 Safety

0  Accessory equipment connected to the analog and digital interfaces must be certified
according to the respective EN/IEfandards (for example, EN/IEC 60950 for data
processing equipment and EN/IEC 608€0for medical equipment). Furthermore, all
configurationsshallcomply withthe systemstandard&N/IEC 6060%1.

6 Do not use an endocavitary probe on the body surface of a patient. Otherwise, the
electromagnetic compatibility of the probe may be degraded.

¢ If the nonmedical electrical equipment used with the system is supplied by a multiple
socketoutlet with separatig transformer, connect the AC power plug of the multiple
socketoutlet to a hospitatgradepower outlet. Consulta professionato ensurethat
theconnection complies witthe safetystandards.

1.2.2 Mechanical Safety

warnine § To avoid possiblepersonnelnjury and systemdamagemovethe systemslowly and
A carefully.
¢ Do not placeotherobjectson top of the control panel.Do not sit on the control panel
or any other part of the system.
¢  Disconnecthefoot switchandthe powercablebeforemovingthe system.
¢  Donotknockor shakethesystem.

0  Alwaysusethehandleto movethe system.

1.2.3 Accessoriearing

QWARN'NG 0 Do notuse thefoot switchin the operatingoom.

0 Usetheprobecarefully.If anypartof thetransducesurfaceis scratchedstopusingthe
probeimmediately.Otherwise glectricalshockmayoccur.

0  After disinfecting the accessories, wash out chemicals or discharge gases thoroughly
from the accessories. Residual chemicals or gases could result in damage to the
accessories, and be harmful to human bodies.

0  Only trained physicians or sonographers under ultrasound guidance can handle the
biopsy needle guides. During the operation, the operator must observe proper needle
insertion sequencing with the needle guidevoid undue discomforts, unnecessary
risks or injuries to the patient.

0 Use the legally marketed probe sheath. Refer to package labeling to determine latex
content. Natural rubber latex may cause anaphylactic reactions in some individuals.
Avoid contact wih items containing natural rubber latex. Refer to the FDA Medical
Alert, March29, 1991.
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1 Safety

0 Use the legally marketed coupling gel in accordance with relevant local regulations.
Read and understand all precautions in the relevant mantnd obtipling gel before
use.

6 Prepare, use, store and dispose the cleaner, disinfectant and sterilant according to the
instructions provided by manufacturers.

cauton § Do not disconnecthe probeduringthereattime scan.Otherwise it may damagehe
A probeand thesystem.
6  Disconnectthe probe from the systematfter freezingan image or poweringoff the
systemOtherwisethe systemor the probe coulthe damaged.

1.2.4 Biohazard Considerations

f(.)\ 0  To minimize the risk of crossontamination or infectioudiseases when performing a

\w_, biopsy, the operator should wear disposable gloves, protective clothing or protective
gogglesif it is needed.Follow the working regulationsstrictly in casethe skin
contactghe samples.

0 Some disinfectants osterilants are acid or alkaline. Use them with caution, and
prevent hands or clothing from coming into direct contact with them. Wash hands or
eyes immediately in case of any contamination by disinfectants.

6 Dispose of cleaners, disinfectants or solutionsécordance with local standards or
regulations.

1.3 Acoustic Power Principle

warnine 6 Performultrasoundprocedureprudentlyunderthe guidanceof the ALARA (aslow
A as reasonably achievable) principle. Only expose the patient to the lowest pre

transmit power levels in the shortestpossible period to achieve a satisfactory
diagnosis.

0  Freezetheimageatanytime if you arenot operatingthe systemfor a long period of
time.

0 Do notscanthe samepartof anpatientcontinuouslyor exposethe patientto
prolongedscanningDoing somayharm the patient.

0 Do notexposehefetusto prolongedscanningn the Dopplermode.

0  Althoughthe outputpoweris automaticallycontrolledfor the selectedapplications,
high Tl values shouldbe kept to aminimum oravoided in obstetric applications.

0  You shouldbe familiar with the performancesndoperationf the system,observe
theultrasound output parameters on the scegeail times.
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1 Safety

1.3.1 Biological Safety

Diagnosticultrasound is recognized as being safe, but the possibility of biological effects
exists when using it in high exposure levels and long exposure times. Thus ultrasound
shouldbe used in a prudent manneptovide medical benefit to the patient.

1.3.2 ALARA

It is requiredto practice ALARA whenusing ultrasoundenergy. Practicing ALARA
ensuresthat the total energy level is controlled below a low enoughlevel at which
bioeffects are not generated while diagnostic information is being accumulated. The total
erergy is controlled by output intensity and total radiation time. The output intensity
necessaryjor examinations differs depending the patient and the clinical case.

Not all examinations can be performed with an extremely low level of acoustic energy.
Controlling the acoustic level at an extremely low level leads tedoality images or
insufficient Doppler signals, adversely affecting the reliability of the diagnosis. However,
increasingthe acoustic power more than necessarydoes not always contributeto an
increase in quality of information required for diagnosis, rather increasing the risk of
generatingioeffects.

The operator must take responsibility for the safety of the patients and utilize the
ultrasound deliberately. Deliberate usetloé ultrasound means that output power of the
ultrasoundmust be selectedbasedon ALARA. Additional information regardingthe
concept of ALARA and the possible bioeffects of Ultrasound is available in a document
from the AIUM (American Institute of Utsound Medi cine) title
Safetyo.

1.3.3 Mechanicaland Thermal Indices

The display of the system consists of two parts: Thermal Index (TI) and Mechanical Index
(M1).

Yy MI/TI Explanation

In October 1987, the American Institute Oftrasound in Medicine (AIUM) ratified a
report preparedby its Bioeffects Committee (Bioeffects Considerationdor the Safety

of Diagnostic Ultrasound, J Ultrasound Med.,Sept. 1988: Vol. 7, No. 9 Supplement),
sometimes referred to as the StoweReport, vhé&viewed available data on possible
effects of ultrasoundexposure. Anothereporti Bi o e frfd Safety ®f Diagnostic

Ul t r a slated Jaduary28993, providesnore curreninformation.

0  MechanicalIndex (MI)
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1 Safety

Mechanicabioeffects are threshold phenomena that occur when a certain level of output is
exceeded. The threshold level varies, however, with different types of tissue. The potential
mechanicabioeffectsvarieswith peakpressurendultrasoundrequencyTheMI accounts

for these two factors. The higher the MI value, the greater the likelihood of mechanical
bioeffectsoccurring. Thereis no specific Ml value that meansthat a mechanicaleffect

is actually occurring. The MI should be used as a guideniptementing the ALARA
principle.

6  Thermal Index (TI)

The TI value informs the operator about the conditions that might lead to an increase
in temperature on the surface of the body, within the body tissue, or at the point of
focus of the ultrasound beam bane. That is, the Tl value informs the operator about
the potential temperature rise in body tissue. It is an estimate of temperature increase
in body tissue with specific properties. The actual amount of any temperature rise is
influenced by factors shicas tissue type, vascularity, mode of operation and others.
TheTI valueshouldbe used as a guide for implementing Ah&RA principle.
Depending on the examination and type of tissue involved, Tl could be one of three
types:
T Soft Tissue Thermal Index [3) is used when imaging soft tissue only, it provides
anestimate of potential temperature rise in sefiue.

T Bone Thermal Index (TIB) is used when bone is near the focus of the image as in
the trimester, it provides an estimate of potertgéahperature rise in the bone or
adjacensofttissue.

T Cranial Bone Thermal Index (TIC) is used when bone is near the skin surface as in
transcranial examination, it provides an estimate of potential temperature rise in the
boneor adjacent sofiissue.

Yy MI/TI Display

Tl and MI values are displayed in the real time scan on the screen. The operator should
observe these index values during examinations and ensure that exposure time and output
valuesare maintained at the minimum amoumégded for effective dgnosis.

TheMI andTI precision is 0.1.

1.3.4 Probe Surface Temperature Limits

For probesintendedfor internal applicationse.g. the endocavitaryprobe or
transesophageal probes, the surface temperature of the probe may change by adjusting
systemparameters.
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1 Safety

The maximum surface temperature of the endocavitary probes is 43°C. To protect the
patient against the harm of excessive temperature, the probe stops working automatically
when its temperature reaches the limit. The surfecgerature of the probe is displayed
onthe screen.

TIP <28°C ———— Transducer Tip Temperature

PAT 37°C ———— Patient Temperature

1.3.5 Imaging Functions that ChangeAcoustic Output

The qualified operator may use the system controls to limitiih@sound output and to
adjust the quality of the images. The operator should observe the acoustic output display
for possible effects.

There are three categoriesof systemcontrols relative to output. They are controls that
have direct effect on theutput, controls that indirectly control output and controls that are
receiver controls.

1.4 SafetySymbols

The following table is provided for your identification of important symbols located in
labelson the system.

Symbol Meaning

Caution

f Dangerouwoltage

Risk of explosionif usedin thepresencef flammable
anesthetics.

c € This productis providedwith a CE markingin accordanceavith
0197 theregulationsstatedin Council Directived3/42/EEC

ec | rer Authorizedrepresentativen the Europearcommunity
TypeBF Applied Part
d) PowerOn/Off button
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Meaning

Alternatingcurrent

Directcurrent

Degreeof IP protection

Non-ionizing electromagneticadiation.

Manufacturer

Dateof manufacture

Follow instructionsfor use

NetworkPort

USB Port

Fragile

AUDIO output

Keepdry

Maximum stacking limit of packages

Maximumof two layersallowedfor the system

Keepthis way upward
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SerialNumber

Use it in ventilatednd dry indoor environment (for AC adap
only)

Rechargeabléor batteryonly)

4 (@ >

This symbol indicates that waste electrical and electronic
equipmentmust not be disposedof as unsorted municipal
waste and must be collected separately.Pleasecontact an
authorized representative of the manufacturer for informe
concerning the decommissioning of your equipment.

1(
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2 SystemOverview

This systemadoptsadvancediltrasonicDopplertechnologies.
To ensurethe performanceand availability of this system,you shouldbe thoroughlyfamiliar with
theoperations ofystemcomponents, theontrol panelthe key paneand thebasic screen.
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2 System Overview

2.1 SystemConfiguration

The standardsystemconfigurationmainly consistsof thefollowings items:
0  Mainunit
6 Probes

6  Others:SeethePackingList in the packagindgoox.

2.2 PhysicalSpecifications
¢ LCD monitor:1 5 . c6ldr display
0  Systemdimensionsapprox.378mm(W)x 352mm(H)x 114mm(D)
6  Systemweight:approx.6.5kg(at most,includingbattery)

2.3 SystemComponents

Figure 2-1 SystemOverview
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2 System Overview

2.3.1 Front Panel

J

L

1 Handle

2 Probeholder
3 LCD monitor

Figure 2-2 Front View

4 Control panel
5 Indicators

6 Release latch
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2 System Overview

2.3.2 SideView
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1 HDMI video outpuport

2 USB port
3 Audio outputport

4 Audio inputport

Figure 2-3 SideViews

5 Printcontrolport
6 S-Videooutputport
7 Networkport(DICOM)

8 Poweron/off button
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2 System Overview

2.3.3 BackView
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Figure 2-4 Back View

1 Ventilationholes 5 Footswitchport

2 Cable hanger holder (optional) 6 AC adaptor port

3 Probeports 7 Videooutputport
4 ECG port (optional) 8 Groundingterminal

2.3.4 Bottom View
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Figure 2-5 Bottom View

1 Battery lock 2 Battery
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2 System Overview

2.3.5 Control Panel
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Figure 2-6 Control Panel
No. | Name Description
1 Probe Selectthe correspondingxamtype.
2 Patient EntertheNew Patient screen.
3 Report Enterthe MeasurementReport screen.
4 Review Displaythe Patient Exam List screen.
Or, to enterthe Review Exam screeraftercreatinga new
patient exam.
5 End Exam | End the current redime examination.
6 KeyPanel | Useit to enterpatientinformation.For details,referto Section
2.3.6Key Panel
7 Baseline Adjust the position of the baselinein the CFM/TDI/PW/CW
mode.
8 Scale Adjustthevelocity scale.
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2 System Overview

No. Name Description
9 Angle 0 Adjusttheflow directionin the PW/CWmode.
0 Adjust the arrow direction when the arrow annotation
feature isactivated.
0 Adjust themeasuremengngle of thehip joint when
performingthe HIPmeasurement.
10 P1 SaveimagesOr, thefunction of this key canbe setasrequired.
Fordetails,refer toSection4.1.3SaveSettings
11 P2 Save screenshotOr, the function of this key can be set as
required.For details,referto Sectiond4.1.3SaveSettings
12 BodyMark | 0 Pressttoadd bodymark on arimage.
¢ Rotateit to adjustthe probemarkdirectionif the body mark
annotation feature is activated.
13 Annot Annotateanimagewith typedwords.
14 Clear Removeall measurementesults,annotationsarrowsandbody
markfrom the display.
15 Pointer Activatethetrackballcursor.
16 Confirm Confirm the current operation.
Key
17 Calc Activate the applicationspecific measuremenand calculation
features.
18 Trackball Movethe cursorand adjusROl.
19 Update ¢ Enterthe M/PW/CW modein aninactivatedVl/PW/CW
mode.
0 Switch betweenmeasuremenmarkerswhenperforming
distance or ellipse measurement.
0 Undothetracewhenperformingatracemeasurement.
0 Selectheinterestareawhenthezoomfeatureis activated.
20 Caliper Activatethe basicmeasuremerandcalculationfeatures.
21 Confirm Confirm the current operation.
Key
22 0 Activateduatsplitscreerdisplay.

0 Switchbetweertwo imagesn dualsplitdisplay.

Basic User Manual
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2 System Overview

No. | Name Description
23 Freeze Freezethe imagein the realtime modeor restorethe real time
scan.
24 M Enter or exit the Mnode.
PW Enteror exit the PWmode.
CFM Enter or exit the CFM mode.
B Enter the B mode.
25 Auto/Gain | ¢ Presdt to automatically optimizen image
¢ Rotate it to adjust the gain of tbarrent mode.
26 Standby Indicateghe systemstandbystatus.
Indicator
27 Charging Indicateghebatterychargingstatus Fordetails referto Section
Indicator 3.2.4Statudndicator
28 Discharging | Indicatesthe battery dischargingstatus.For details, refer to
indicator Section3.2.4 Statugndicator.
29 Image Savean image irthe real time moder frozen mode.
30 Cine ¢ Thefunctionof thiskey canbe setthroughthe system.
0 Thecinestorages the defaultfunction. For details,referto
Sectior4.1.3 Savésettings
31 Print Printthe currentscreerdisplayedon the monitor.
32 Depth Adjustthe scandepth.
33 Zoom 0 Presdt to activate oexit the zoonfeature.
¢ Rotateit to magnifythe interestareaof the ultrasound
image.
34 Focus Adjustthefocusposition.
35 TGC Adjustthe TGC settingsat differentscandepth.
36 NEXT Key | ¢ Thiskeycorrespondso thefunctionkeylocatedatthe

bottomof the screen.

0 Presdt to go to thenext orprevious page.
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2 System Overview

37 Function 6 Thesesix functionkeyscorresponds$o the menuitems
Buttons locatedat the bottom of the screen.

0 Presdt to selectthecorrespondingnenuitem.

0 Rotateit to setthe selectednenuitem.

2.3.6 Key Panel

1 2 3 4 5 6 7 8 9 10 11 12 13 14

15

16

21 20 19 18 17

Figure 2-7 Key Panel

1 Esc Exit the SystemSettingsscreeror New Patient screen.

2 Help Reserved

The function of this shortcut key can set through the
3 F3 system. The screenshot storage is default functions.
details,refer toSectiond.1.3SaveSettings

The function of this shortcut key can set through the
4 F4 system. The image print is default functions. For det
referto Sectiom.1.3 SaveSettings

5 3D Reserved

Activatequadsplit screerdisplay.
6 ol

Switchamongfourimagesn quadsplit display.

7 = Reverse an image up or down.
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