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Zakonné poziadavky

Normy suladu

Produktové rady GE Healthcare sa testuju, aby spinali véetky

platné poziadavky relevantnych smernic EU a eurépskych/
medzinarodnych noriem. Akékolvek zmeny prislusenstva,
periférnych zariadeni, alebo lubovolnej sucasti systému musia
byt schvalené vyrobcom: GE Vingmed Ultrasound. Ignorovanie
tejto poziadavky méze ohrozit zakonné schvalenia ziskané pre

tento produkt.

Tento produkt spifia zakonné poziadavky nasledujucich

dokumentov:

Norma/smernica

Oblast’

93/42/EHS

Smernica o zdravotnickych poméckach (MDD)

EN55011: 1998+A1 :1999+A2: 2002

Emisny hluk podfa poziadaviek triedy B

IEC60601-1: 1988+A1: 1991+A2: 1995
EN60601-1: 1990+A1: 1993+A2: 1995
UL60601-1: 2003

CAN/CSA-C22.2 ¢. 601.1-M90

Zdravotnicke elektrické pristroje, 1. Cast: VSeobecné
poziadavky na bezpec¢nost

IEC60601-2-37: 2001+A1: 2004 +A2:2005

Zdravotnicke elektrické pristroje — ast 2-37. Konkrétne
poziadavky na bezpecnost' ultrazvukovych medicinskych
diagnostickych a monitorovacich pristrojov

IEC1157 / EN61157/ (1994)

Poziadavky na zaznam akustického vystupu lekarskych
diagnostickych ultrazvukovych pristrojov.

IEC60601-1-2: 2001+A1: 2004
EN60601-1-2: 2001+A1: 2006

Zdravotnicke elektrické pristroje — ast' 1-2. Pridruzena
norma: Elektromagneticka kompatibilita — poziadavky a
skusky.

IEC60601-1-4: 1996+A1: 1999
EN60601-1-4: 1996+A1: 1999

Zdravotnicke elektrické pristroje — ¢ast' 1-4. Subezna
norma: Programovatelné elektrické medicinske systémy

IEC60601-1-6: 2004

Zdravotnicke elektrické pristroje — ¢ast 1-6. Subezna
norma: Pouzitelnost'.

NEMA/AIUM UD-3, 2004

Norma pre zobrazenie tepelnych a mechanickych
akustickych vystupnych ukazovatelov v realnom ¢ase na
diagnostickych ultrazvukovych pristrojoch.

1ISO10993-1: 2003

Biologické hodnotenie zdravotnickych pristrojov
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Schvalenia pre konkrétnu krajinu

Certifikacie

Kategorizacie

JAPONSKO

Cislo schvalenia MHLW:
CINA

SFDA:

Cislo normy vyrobku:
KOREA

KFDA:

Spolo¢nost GE Vingmed Ultrasound ma certifikaty
ISO 9001 a ISO 13485.

Nasledovné klasifikacie spifiaju ustanovenia normy IEC/
EN 60601-1:6.8.1.

Typ a stuperi ochrany pred zadsahom elektrickym prudom:

Zariadenie triedy Il

Zariadenie Vscan je po€as ru€ného skenovania interne
napajané batériou.

AC adaptér je triedy Il

Zariadenie Vscan ma pouzitu Cast’ typu BF .

Stupen ochrany proti Skodlivému priesaku vody:

Casti a prislu§enstvo zariadenia Vscan okrem $picky sondy:
bezné zariadenie (IPx0)

Spicka sondy: IPX1

Pre ZARIADENIE, v ktorom ochrana pred zdsahom elektrickym
pradom nezavisi iba od ZAKLADNEJ IZOLACIE, ale v ktorom
sa predpokladaju aj dodato&né bezpelnostné opatrenia, ako
napr. DVOJITA IZOLACIA alebo ZOSILNENA IZOLACIA,
neexistuju nariadenia pre ochranné uzemnenie ani spofahlivé
indtalacné podmienky.
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Pouzita ¢ast’ typu BF

POUZITA CAST TYPU BF poskytuje $pecifikovany stupen
ochrany pred zasahom elektrick)'fm prgdom s prislusnym
zretelom na povoleny ZVODOVY PRUD.

Normalny rezim Stav pri jednoduchej poruche

Zvodovy prud na pacienta

<100 mikroampérov <500 mikroampérov

Poziadavky na okolité prostredie pre jednotku

Vihkost’

Poziadavka Teplota bez kondenzacie Tlak vzduchu
Prevadzkové 10-40°C 30 - 80% 70 0— 1060 hPa
Neprevadzkové -20-70°C 30 - 90% 700 — 1060 hPa

POZNAMKA:  Nevystavujte jednotku solnej vihkosti. V pripade, Ze jednotka

bola vystavena solnej vihkosti, vycistite ju podfa popisu na
strane 6-4.

Poévodna dokumentacia

* Pdvodny dokument je napisany v anglickom jazyku.
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Kapitola 1
Uvod

Obsah:

»,V8eobecny popis“ na strane 1-2

,Upozornenia“ na strane 1-4

,Konvencie pouZzité v tejto prirucke“ na strane 1-6

,Kontaktné informacie*” na strane 1-7
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Uvod

VSeobecny popis

Vscan je batériovy, vreckovy, univerzalny ultrazvukovy
zobrazovaci systém.

Principy prevadzky

Bezpeénost’

1-2

Lekarske ultrazvukové obrazy vytvara pocitac a digitalna pamat’
z vysielania a prijmu mechanickych vysokofrekvenénych vin
aplikovanych prostrednictvom sondy. Mechanické ultrazvukové
viny Sirené telom vytvaraju echo, pri ktorom méze dojst k
zmenam hustoty. Echa sa vracaju do sondy, kde sa premiefiaju
spat’ na elektrické signaly.

Tieto odrazené signaly zosilfiuje a spracuva niekolko
analégovych a digitalnych okruhov obsahujdcich filtre s velkym
vyberom frekvencii a ¢asovej odozvy, ktoré premiefiaju
vysokofrekvencéné elektrické signaly na sériu signalov
digitalneho obrazu, ktoré sa ukladaju do pamate. Po uloZeni do
pamate je mozné obraz zobrazit na monitore v realnom cCase.

Sonda je presné, polovodicové zariadenie, ktoré poskytuje
niekolko formatov obrazu. Digitalny dizajn a pouzivanie
polovodiCovych suciastok poskytuje stabilny a konzistentny
zobrazovaci vykon s minimalnou poZzadovanou udrzbou.
Prepracovany dizajn s pocitaCovym ovladanim ponuka systém s
pocetnymi vlastnostami a funkciami, ktoré sa jednoducho
obsluhuju a pouzivaju.

Predtym, ako zacnete ultrazvukovy pristroj pouzivat, precitajte
si s porozumenim vSetky pokyny v pouzivatelskej prirucke. Tuto
pouzivatel'sku priru¢ku uschovavajte neustale pri tomto
zariadeni. Pravidelne kontrolujte prevadzkové postupy a
bezpeénostné opatrenia.

Predtym, ako za¢nete pracovat’ s ultrazvukovou jednotkou,
dokladne si precéitajte vsetky informacie v kapitole
,Bezpecnost’“ na strane 7-1.
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VSeobecny popis

Indikacia pouzitia

Kontraindikacia

UPOZORNENIE

Ultrazvukova jednotka Vscan je urCena pre nasledujuce
aplikacie:

Kardiologické — dospeli a deti
Brudné

Pediatrické

Urologické

Plodové

Periferalne cievne

Ultrazvukova jednotka Vscan nie je ur€ena pre oftalmické
pouzitie alebo akékolvek pouzitie, pri ktorom zvukovy la&
prechadza okom.

Len pre USA:

Zakony Spojenych Statov obmedzuju predaj a pouzivanie tohto
zariadenia len na lekara, alebo na jeho objednavku.

Vscan — Pouzivatelska priru¢ka 1-3
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Uvod

Upozornenia

Aby ste zabranili poSkodeniu zariadenia, alebo zraneniu seba
alebo inych oséb, pred pouzitim zariadenia Vscan si precitajte
nasledujuce bezpeénostné upozornenia.

VAROVANIE * Vscan je presny pristroj. So zariadenim Vscan a jeho
prislusenstvom manipulujte opatrne. Nevystavujte
zariadenie Vscan mechanickym otrasom ani narazom.

* Nepokusajte sa rozobrat’ ani pozmenit' Ziadnu ¢ast’
jednotky, vratane sondy, batérie, sietového adaptéra a
prislusenstva. Demontaz alebo modifikacia méze mat za
nasledok zasah elektrickym pradom.

* Ak z jednotky vychadza dym alebo jedovaté plyny,
prestante ju pouzivat. Ak tak neurobite, m6ze to mat' za
nasledok zasah elektrickym prudom alebo poziar.

» Jednotku prestarite pouzivat, aj ked je poSkodeny kryt,
vratane sondy. Ak tak neurobite, méze to mat’ za nasledok
zasah elektrickym pradom.

* Nepouzivajte siet'ovy adaptér, ak vykazuje viditelné
poskodenie.

* Pouzivajte iba ur€ené napajacie prislusenstvo (batéria a
nabijacka). Ak tak neurobite, méze to mat' za nasledok
zasah elektrickym pradom alebo pozZiar.

* Nekladte batériu do blizkosti tepelného zdroja ani ju
nevystavujte priamemu plameriu. Takéto vystavenie moze
viest k Uniku Zieravej kvapaliny, zasahu elektrickym
prudom alebo poziaru.

* Neponarajte ani nevystavujte batériu vode.

+ Jednotku, vratane sondy, batérie a prisluSenstva
nepustajte na zem ani ju nevystavujte silnym narazom.
Mohlo by to mat’ za nasledok zasah elektrickym priadom,
unik zieravej kvapaliny a zranenie.

1-4 Vscan — Pouzivatel'ska prirucka
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Upozornenia

VAROVANIE

Neskratujte svorku batérie kovovymi predmetmi. Méze to
mat za nasledok prehriatie a popaleniny.

Neskladujte ani neprenasajte batériu volne s kovovymi
zariadeniami.

Po nabiti batérie odpojte nabijacku, aby ste predisli riziku
poziaru.

Nabijacku uchovavajte v suchu. Nedodrzanie tohto
bezpelnostného opatrenia mbze mat za nasledok poZiar a
z4sah elektrickym prudom

Uchovavajte tuto jednotku mimo dosah deti.
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Uvod

1-6

Konvencie pouzité v tejto priruCke

VYSTRAHA

VAROVANIE

UPOZORNENIE

Tlacidla a iné ovladacie prvky na ovladacom paneli alebo na
obrazovke monitora indikuje tuéné pismo.

Programové okna, obrazovky a dialégové okna indikuje kurziva.

Nasledujuce ikony zvyraziuju bezpeénostné polozky
nasledujucim spdésobom:

Znaci, ze hrozi konkrétne riziko, ktoré pri nevhodnych
podmienkach alebo €innostiach spbésobi tazké alebo smrtelné
zranenie 0s0b so znacnou vecnou Skodou alebo bez nej.

Znaci, ze hrozi konkrétne riziko, ktoré pri nevhodnych
podmienkach alebo ¢innostiach mdze spdsobit tazké alebo
smrtelné zranenie oséb so zna¢nou vecnou Skodou alebo bez
nej.

Znaci, ze mbze existovat potencialne riziko, ktoré pri
nevhodnych podmienkach alebo €innostiach méze spbsobit’
drobné zranenie alebo vecnu Skodu.
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Kontaktné informacie

Kontaktné informacie

Kontaktovanie spolo¢nosti GE Healthcare Ultrasound

INTERNET

USA

Klinické otazky

Servisné otazky

Poziadavky na
katalég
prislusenstva

Zadanie
objednavky

Pre dalSie informacie alebo pomoc sa obratte na miestneho
obchodného zastupcu alebo prislusny zdroj podpory, ktory je
uvedeny na nasledujucich strankach:

http://www.gehealthcare.com
https://vscan.gehealthcare.com

GE Healthcare TEL.: (1) 800-437-1171

Ultrasound Service Engineering FAX: (1) 414-721-3865
9900 Innovation Drive

Wauwatosa, WI 53226

Pre informacie v USA, Kanade, Mexiku a ¢astiach Karibiku
volajte stredisko Customer Answer Center
TEL.: (1) 800-682-5327 alebo (1) 262-524-5698

V inych krajinach kontaktujte miestnych zastupcov pre aplik&ciu,
predaj a servisnu obsluhu.

Pre servis v USA volajte GE CARES
TEL.: (1) 800-437-1171

V inych krajinach kontaktujte miestneho zastupcu servisnej
obsluhy.

Ak chcete v USA poZziadat o najnovsi katalég prisluSenstva GE
alebo o brozury k zariadeniu, volajte stredisko Response

TEL.: (1) 800-643-6439

V inych krajinach kontaktujte miestnych zastupcov pre aplik&ciu,
predaj a servisnu obsluhu.

Ak chcete v USA zadat’ objednavku, objednat’ si prevadzkovy
material alebo sa spytat’ nie€o ohladne prisluSenstva, volajte
stredisko GE Access

TEL.: (1) 800-472-3666

V inych krajinach kontaktujte miestnych zastupcov pre aplikéciu,
predaj a servisnu obsluhu.
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Uvod

KANADA  GE Healthcare TEL.: (1) 800-664-0732
Ultrasound Service Engineering
9900 Innovation Drive
Wauwatosa, WI 53226
Stredisko Customer Answer Center TEL.: (1) 262-524-5698

LATINSKA A  GE Healthcare TEL.: (1) 262-524-5300
JUZNA AMERIKA  Ultrasound Service Engineering
9900 Innovation Drive
Wauwatosa, WI 53226
Stredisko Customer Answer Center TEL.: (1) 262-524-5698

EUROPA  GE Ultraschall TEL.: 0130 81 6370 bezplatne
Deutschland GmbH & Co. KG TEL.: (33) 130.831.300
Beethovenstrasse 239 FAX: (49) 212.28.02.431
Postfach 11 05 60
D-42655 Solingen

AZIA  GE Ultrasound Asia (Singapore)TEL.: 65-291 8528
Servisné oddelenie — Ultrasound FAX: 65-272-3997
298 Tiong Bahru Road #15-01/06
Central Plaza
Singapur 169730

JAPONSKO GE Healthcare Japan Corporation TEL.: (81) 42-648-2910
Stredisko sluzieb zakaznikom FAX: (81) 42-648-2905

ARGENTINA GEME S.A. TEL.: (1) 639-1619
Miranda 5237 FAX: (1) 567-2678
Buenos Aires - 1407

RAKUSKO GE GesmbH Medical Systems Austria TEL.: 0660 8459
bezplatne
Prinz Eugen Strasse 8/8 FAX: +43 1 505 38 74
A-1040 WIEN TLX: 136314

BELGICKO GE Medical Systems Benelux TEL.: 0 800 11733 bezplatne
Gulkenrodestraat 3 FAX: +32 0 3 320 12 59
B-2160 WOMMELGEM TLX: 72722

BRAZILIA  GE Sistemas Medicos TEL.: 0800-122345
Av Nove de Julho 5229 FAX: (011) 3067-8298
01407-907 Sao Paulo SP

1-8 Vscan — Pouzivatel'ska prirucka
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Kontaktné informacie

CINA  GE Healthcare - Asia TEL.: (8610) 5806 9403
¢. 1, Yongchang North Road FAX: (8610) 6787 1162
Pekinska hospodarska a technologicka rozvojova oblast’
Peking 100176, Cina

DANSKO  GE Medical Systems TEL.: +45 4348 5400
Fabriksparken 20 FAX: +45 4348 5399
DK-2600 GLOSTRUP

FRANCUZSKO GE Medical Systems TEL.: 05 49 33 71 bezplatne
738 rue Yves Carmen FAX: +33 146 10 01 20
F-92658 BOULOGNE CEDEX

NEMECKO  GE Ultraschall TEL.: 0130 81 6370 bezplatne
Deutschland GmbH & Co. KG TEL.: (49) 212.28.02.207
Beethovenstrasse 239 FAX: (49) 212.28.02.431
Postfach 11 05 60
D-42655 Solingen

GRECKO GE Medical Systems Hellas TEL.: +30 1 93 24 582
41, Nikolaou Plastira Street FAX: +30 1 93 58 414
G-171 21 NEA SMYRNI

TALIANSKO GE Medical Systems ltalia TEL.: 1678 744 73 bezplatne
Via Monte Albenza 9 FAX: +39 39 73 37 86
[-20052 MONZA TLX: 3333 28

LUXEMBURSKO  TEL: 0800 2603 bezplatne

MEXIKO GE Sistemas Medicos de Mexico S.A. de C.V.
Rio Lerma #302, 1s y 2s Pisos TEL.: (5) 228-9600
Colonia Cuauhtemoc FAX: (5) 211-4631
06500-Mexico, D.F.

HOLANDSKO GE Medical Systems Nederland B.V. TEL.: 06 022 3797
bezplatne
Atoomweg 512 FAX: +31 304 11702
NL-3542 AB UTRECHT

POLSKO GE Medical Systems Polska TEL.: +48 2 625 59 62
Krzywickiego 34 FAX: +48 2 615 59 66
P-02-078 WARSZAWA

PORTUGALSKO GE Medical Systems Portuguesa S.A.
TEL.: 05 05 33 7313 bezplatne
Rua Sa da Bandeira, 585 FAX: +351 2 2084494
Apartado 4094 TLX: 22804
P-4002 PORTO CODEX
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Uvod

RUSKO  GE VNIIEM TEL.: +7 495 739 6931
18C, Krasnopresnenskaya nab. FAX: +7 495 739 6932
123317 MOSKVA

SPANIELSKO GE Healthcare TEL.: +34 91 663 25 00
Avda. Europa, 22 FAX: + 34 91 663 25 01
E-28108 Alcobendas, Madrid

SVEDSKO  GE Medical Systems TEL.: 020 795 433 bezplatne
PO-BOX 1243 FAX: +46 87 51 30 90
S-16428 KISTA TLX: 12228 CGRSWES

SVAJCIARSKO GE Medical Systems (Schweiz) AG TEL.: 155 5306 bezplatne
Sternmattweg 1 FAX: +41 41 421859
CH-6010 KRIENS

TURECKO  GE Healthcare, Turkiye TEL.: +90 212 366 29 00
Sun Plaza FAX: +90 212 366 29 99
Dereboyu Sok. No 24/7
34398 Maslak
ISTANBUL

SPOJENE GE Medical Systems TEL.: 0800 89 7905 bezplatne
KRALOVSTVO  Coolidge House FAX: +44 753 696067
352 Buckingham Avenue
SLOUGH
Berkshire SL1 4ER

OSTATNE  PLATENY TEL.: medzinarodné predgislie + 33 1 39 20 0007
KRAJINY
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Kontaktné informacie

Teleféonne €isla globalneho ultrazvukového strediska podpory

Ameriky
Region Telefon Umiestnenie

USA 800-437-1171 Milwaukee
Kanada 800-668-0732 Moncton

Mexiko 0800 9043400 Sao Paulo
Brazilia 0800 122345 Sao Paulo
Argentina 0800 3331984 Sao Paulo
Chile 0800 367000 Sao Paulo
VSetky ostatné latinskoamerické 55-11-5525-3537 Sao Paulo

Staty

Europa, Stredny vychod a Afrika

Region Telefén Umiestnenie
Rakusko 0800208651 Vieden
Nemecko 0800437378423 Solingen
Svajgiarsko 0800556958 Zurich
CIS +7 495 739 69 68 Moskva
Madarsko +36-23-410-236 Budapest
Flamsko +32 262 638 38 Diegem
Valénsko +32 262 638 39 Diegem
G. D. Luxembursko 080022973 Diegem
Francuzsko 0800139140 Velizy
Luxemburg +32 271972 02 Diegem
Portugalsko 902 400 246 Madrid
Spanielsko 902 400 246 Madrid
Grécko 302109690660 Atény
Izrael Kontaktujte miestneho Tel Aviv

distribatora

Stredné Taliansko 800 827168 Miléano
Severovychodné Taliansko 800 827166 Milano

Vscan — Pouzivatelska priru¢ka
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Uvod

Region Telefon Umiestnenie
Severozapadné Taliansko 800 827164 Milano
Juzné Taliansko 800 827170 Milano
Turecko Kontaktujte miestneho Istanbul
distributora
SAE 800 3646 Saudska Arabia
Egypt +202 19434 [horuca linka] Kahira
Saudska Arabia 800 1243002 Saudska Arabia
JAR 800 111 671 JAR
irsko 1800992557 Dublin
Severné irsko 1800992557 Belfast
Holandsko 8000994442 Diegem
Spojené kralovstvo 0845 8503392 Bedford
Dansko 80404944 Stockholm
Finsko 981710182 Stockholm
Noérsko 80062043 Stockholm
Svédsko 201201436 Stockholm
Azia
Region Telefén Umiestnenie
Cina 8008108188 Peking
India 1800114567 Bangalore
Singapur (65)62773444 Singapur
Australia 1800659465 Brisbane
Novy Zéland 0800 122 277 Brisbane
Japonsko 0120-055-919 Tokyo
Korea (82)1544 4257 Soul
Vyrobca
GE VINGMED ULTRASOUND AS
Strandpromenaden 45
N-3191 Horten, Norway
Tel.: (+47) 3302 1100 Fax: (+47) 3302 1350
1-12 Vscan — Pouzivatelska prirucka
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Kapitola 2

Priprava zariadenia Vscan
na pouzitie

Obsah:

»,Obsah balenia“ na strane 2-2
,Popis systému* na strane 2-3
,Batéria“ na strane 2-9

,Karta microSD" na strane 2-14

,Prvé pouZitie“ na strane 2-16
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Priprava zariadenia Vscan na pouZitie

Obsah balenia

Presvedcte sa, Ci balenie obsahuje vSetky nizSie uvedené
polozky.

« Zariadenie Vscan » Dokovacia stanica
« USB kabel

)

« AC adaptér zariadenia Vscan (GM-CHA) « Batéria (GM-BAT)
» Adaptéry pre sietovu zastrcku * Dve karty microSD (karta aktualizacie softvéru a
pamatova karta)

« Karta Quick » Taska
» 2 CD: inStalacny softvér Vscan gateway a » Vazbovy gél
pouzivatel'ska dokumentacia

2-2 Vscan — Pouzivatel'ska prirucka
GM092119 01



Popis systemu

Popis systemu

Vyobrazenie systému

Zariadenie Vscan

1. Sonda G3S 5. Mikrofén
2. Ovladaci panel 6. Konektor dokovacej stanice
3. Displej 7. Batéria (GM-BAT) a veko priehradky pre kartu
4. Reproduktor microSD
Obrazok 2-1. VscanZariadenie
Vscan — Pouzivatelska priru¢ka 2-3
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Priprava zariadenia Vscan na pouZitie

Zobrazenie

o
) Distance

anfig... MNew: Exx

lacm

Ciernobiela skenovacia obrazovka (predvolena) Obrazovka Menu (zobrazi sa po stla¢eni Menu.)
1. Informacie o skenovani 1. PoloZzky menu
« Cislo vySetrenia (strana 3-5) * New Exam (Nové vySetrenie): vytvorit nové
* Aktualny datum vySetrenie (strana 3-5).
» Aktualny ¢as » Distance (Vzdialenost): uskuto¢nit meranie
* Predvolba skenovania (strana 3-5) (strana 3-8).
* Mechanicky a tepelny index (strana 7-15) * Presets (Predvolby): vybrat predvolbu
2. Stupnica hibky (strana 3-6) snimania (strana 3-5).
3. Orientacna znacka sondy (strana 3-4) « Gallery (Galéria): prezerat ulozené vySetrenia
4. Hlavicka (strana 3-10).
+ Indikator nabitia batérie (strana 2-11) + Config (Konfiguracia): nakonfigurovat
* Indikator pamate karty microSD (strana 2-15) zariadenie Vscan (strana 5-1).

Obrazok 2-2. Obrazovky
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Popis systemu

Ovladaci panel

Klaves Pouzitie

Klaves Select (Vybrat)

* Znehybnit/zrusit znehybnenie v rezime realneho ¢asu.

* V. menu alebo dialégovom okne: vybrat zvyraznenu polozku.
. « Stlaenim a podrzanim sa vratite na Ciernobiele zobrazenie.

<« | * Prechadzat po menu.
* Prechadzat’ po vySetreniach na obrazovke Gallery (Galéria).
» Premiestnit farebnu oblast’ a posuvné meradlo.

» | * Prechadzat po menu.

» Pozastavit/prehrat’ film.

* Prechadzat’ po vySetreniach na obrazovke Gallery (Galéria).
» Premiestnit farebnu oblast’ a posuvné meradlo.

A | * zZnizit hibku.
* Prechadzat’ po suboroch na obrazovke Gallery (Galéria).
» Premiestnit farebnu oblast’ a posuvné meradlo.

V¥ | « Zvysit hibku.
» Prechadzat po suboroch na obrazovke Gallery (Galéria).
* Premiestnit’ farebnu oblast’ a posuvné meradlo.

Funkcia Rotate (Otogit)

* Rolovat' v menu.

* Nastavit zisk.

* Rolovat’ vo filme poc¢as pozastavenia.

Klaves Color imaging (Farebné zobrazenie)
+ Otvorit/zatvorit farebné zobrazenie.

Klaves Store (Ulozit)

* Ulozit' aktualne snimanie (film alebo jedna snimka).

« Stlaéenim a podrzanim spustite hlasovy komentar. Stlacenim a podrzanim
ukongcite hlasovy komentar.
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Priprava zariadenia Vscan na pouZitie

Klaves Pouzitie

Klaves Menu
ﬂ + Otvorit menu systému.
» Posunut sa o jednu Uroven vysSie v menu systému.
« Zatvorit menu systému.

2-6 Vscan — Pouzivatel'ska prirucka
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Popis systemu

Dokovacia stanica

Dokovacia stanica sa pouziva na:

*  Pripojenie zariadenia Vscan k pocitacu.
* Nabitie batérie zariadenia Vscan.
* Uschovanie zariadenia Vscan, ked sa nepouziva.

POZNAMKA: Dokovacia stanica je navrhnutéa len na interné pouZitie.
Dokovaciu stanicu nepouZivajte v sanitke ani inych vozidlach.

1. Lézko zariadenia Vscan 4. Konektor nabijacky (GM-CHA)
2. Drziak na sondy 5. USB port do pocitaca
3. Konektor systému Vscan

Obrazok 2-3. Dokovacia stanica

Vscan — Pouzivatelska priru¢ka 2-7
GM092119 01



Priprava zariadenia Vscan na pouZitie

Priehradka pre nabijanie externej batérie (volite’na moznost’)

Priehradka pre nabijanie externej batérie sa pouziva na
nabijanie zaloznej batérie mimo zariadenia Vscan.

1. Konektor nabijacky (GM-CHA)

Obrazok 2-4. Priehradka pre nabijanie externej batérie
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Batéria

Batéria

Zariadenie Vscan je napajané litium polymérovou batériou
(GM-BAT). Pri dodani nie je batéria plne nabita. Pre
maximalizaciu doby pouzivania sa odporuc¢a batériu dobit pred
pouzitim. Zavedte si beznu prax nabijania batérie, aby sa
maximalizovala dostupnost systému.

Batériu odporu¢ame nabijat (GM-BAT) v zariadeni Vscan
umiestnenom na dokovacej stanici, alebo pomocou nizsie
popisanej priechradky pre nabijanie externej batérie.

Pouzivajte iba AC adaptér dodany so zariadenim Vscan.

L£p ==/

1. Nabijacka (GM-CHA)
2. siet'ovy adaptér

Obrazok 2-5. AC adaptér zariadenia Vscan

UPOZORNENIE AC adaptér, dokovacia stanica a priehradka pre nabijanie
externej batérie treba drzat mimo prostredia pacienta (pozri
miestne predpisy a normu EN 60601-1-1 (2000)).
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1. Prostredie pacienta

Obrazok 2-6. Prostredie pacienta

Vscan — Pouzivatelska priru¢ka 2-9
GMO092119 01



Priprava zariadenia Vscan na pouZitie

UPOZORNENIE NEDOTYKAJTE sa suéasne pacienta a zastréky nabijacky bud
na sietovom adaptéri, dokovacej stanici alebo nabijacke
externej batérie.

Adaptér siet'ovej zastréky

1. Zvolte zastrCku podla krajiny uréenia.
2. Umiestnite zastrcku na sietovy adaptér.

3. Stlacte tlaCidlo a otacajte zastréku v smere hodinovych
ruciciek, kym nezapadne na miesto.

Nabijanie batérie pomocou dokovacej stanice

1. Umiestnite zariadenie Vscan na dokovaciu stanicu.

2. Zapojte zastr¢ku nabijacky (GM-CHA) do konektora
nabijacky na dokovacej stanici.

3. Zapojte sietovy adaptér do elektrickej zasuvky.

Pocas nabijania svieti Ziarovka na nabijacke (GM-CHA)
nazlto a po plnom nabiti batérie nazeleno.

2-10 Vscan — Pouzivatelska prirucka
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Batéria

Nabijanie pomocou priehradky pre nabijanie externej batérie

1. Zasuvaijte batériu (GM-BAT) do priehradky, kym veko
nezacvakne na miesto.

2. Zapojte zastréku nabijacky (GM-CHA) do konektora
nabijacky v priehradke pre nabijanie externej batérie.

gp.

3. Zapojte sietovy adaptér do elektrickej zasuvky.

Pocas nabijania svieti ziarovka na nabijacke (GM-CHA)
nazlto a po plnom nabiti batérie nazeleno.

Indikator nabitia batérie

Indikator nabitia batérie je zobrazeny na hlavicke. Zobrazené su
nasledujuce ikony.

lkona Popis

PIne nabita batéria.

Ciasto&ne nabita batéria.

Slaba batéria, pripravte sa na dobitie batérie alebo majte
poruke zaloznu batériu.

Vybita batéria, dobite ju alebo nahradte zaloznou batériou.

UL

n ﬂ- Batéria sa nabija, z vybitej na plne nabitu batériu.
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Priprava zariadenia Vscan na pouZitie

Vytiahnutie/vlozenie batérie (GM-BAT)
Ako vytiahnut’ batériu
1. Zatvorte disple;j.

UPOZORNENIE NepokuSajte sa vytiahnut batériu bez toho, aby ste zatvorili
displej.

2. Stlacte tlacidlo na veku priehradky pre batériu a vytiahnite ju
(GM-BAT).

Ako vlozit’ batériu

1. Zasuvaijte batériu (GM-BAT) do priehradky, kym veko
nezacvakne na miesto.

2-12 Vscan — Pouzivatelska prirucka
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Batéria

Technické udaje batérie (GM-BAT)

Polozka

Technické udaje

Nabijacia doba

asi 1,5 hodiny

Kapacita

asi 1 hodina aktivneho pouzitia

Zivotnost

Minimalne 300 nabiti

Vscan — Pouzivatelska priru¢ka
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Priprava zariadenia Vscan na pouZitie

Karta microSD

Obrazové snimky a nahravky hlasového komentaru sa ukladaju
na kartu microSD (MicroSD alebo MicroSDHC, rychlostna
trieda 6 alebo nizsia).

Karta microSD sa nachadza pod batériou.

Vytiahnutie/vlozenie karty microSD

Ako vytiahnut’ kartu microSD

1. Vytiahnite batériu (GM-BAT) (pozrite Cast’ strana 2-12).
2. Vysunte a zdvihnite otvor pre kartu.

3. Vytiahnite kartu microSD z otvoru pre kartu.

2-14 Vscan — Pouzivatelska prirucka
GM092119 01



Karta microSD

4. Vratte otvor pre kartu spat’ a zasurite ho na miesto.

Ako vlozit’ kartu microSD
Pozrite €ast’ ,InStalacia karty microSD a batérie” na strane 2-16.

Indikator pamate na karte microSD

Indikator paméate na karte microSD je zobrazeny na hlavicke.
Zobrazené su nasledujuce ikony.

lkona Popis

Karta je prazdna

Karta je Ciastocne zaplnena

Karta je takmer plna

Karta je plna

Ziadna karta v zariadeni Vscan

Odporucéania pre manipulaciu s kartou microSD

Karty microSD su citlivé elektronické zariadenia.

»  Karty microSD neohybaijte ani ich nevystavujte narazom &i
vibraciam.
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Priprava zariadenia Vscan na pouZitie

Prve pouzitie

Skoér ako mozno zariadenie Vscan pouzit, treba vykonat
nasledujuce kroky:

* Nainstalujte kartu microSD a batériu (strana 2-16).
» Aktivujte zariadenie Vscan (strana 2-18).

InsStalacia karty microSD a batérie

1. Vysunite a zdvihnite otvor pre kartu.

2. Vlozte kartu microSD do otvoru pre kartu.

Orientacia
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Prve pouzitie

3. Vratte otvor pre kartu spat’ a zasunte ho na miesto.

4. Zasuvajte batériu (GM-BAT) do priehradky, kym veko
nezacvakne na miesto.
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Priprava zariadenia Vscan na pouZitie

POZNAMKA:

Aktivacia zariadenia Vscan

Zariadenie Vscan treba aktivovat’ skor ako ho mozno pouzivat.
Aktivacia pozostava zo zadania Specialneho aktivacného kfuca,
ktory je vygenerovany po poskytnuti sérioveho Cisla zariadenia
Vscan a informacii o pouzivatelovi na webovy portal Vscan.

Ak nemate pristup na Internet, aktivaciu mozno uskutocnit
kontaktovanim horucej linky GE (pozrite ¢ast’, Telefénne Cisla
globalneho ultrazvukového strediska podpory” na strane 1-11).

Postup aktivacie zariadenia Vscan

Vyber jazyka

2-18

1.

Otvorte si internetovy prehladavac a navstivte webovy
portal Vscan (https://vscan.gehealthcare.com).

Vyberte moznost Login (Prihlasit’ sa), ak ste uz na stranke
zaregistrovany alebo Register (Registrovat), ak ste novy
pouzivatel.

Pre vygenerovanie aktivaéného kluc¢a pre zariadenie Vscan
postupujte podla pokynov na stranke.

Potrebné su nasledujuce informacie:

»  Sériové Cislo zariadenia Vscan, ktoré je napisané na
zadnom §titku riadiacej jednotky.

* Nejaké informacie o pouzivatelovi.
Pre spustenie zariadenia Vscan otvorte disple;.

Po inicializacii zariadenia Vscan sa na obrazovke Language
(Jazyk) zobrazi Sprievodca inStalaciou.

Ak chcete zobrazit zoznam dostupnych jazykov, stlacte
Select (Vybrat).

Pomocou 4 / 'V listujte po dostupnych jazykoch, kym
nezvyraznite pozadovany jazyk.
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Aktivacia zariadenia Vscan

Aktivaény klaé

POZNAMKA:

Po dokonéeni stlacte Select (Vybrat).
Ak chcete pokracovat v konfiguracii, stlacte p.

Zobrazi sa obrazovka Activation key (Aktivacny kIug).

Pomocou A / 'V / <« /P zvyraznite &islicu alebo znak,
ktory chcete zadat' a stlate Select (Vybrat).

Setup can
(g2 g3 4o End

Activation

Zvyrazni sa nasledujuca poloZka v aktivanom klugi.

Opakujte krok 1, kym nevyplnite v3etkych 25 polozZiek v
aktivaénom klugi.

polozkach aktivacného klucéa, ak ich treba zmenit.

Na obrazovke sa zobrazi hlasenie potvrdzujuce, Ze bol kfué¢
akceptovany

Ak chcete pokraCovat' v konfiguracii, stlacte p.

Zobrazi sa obrazovka Adjust time (Nastavenie €asu).
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Priprava zariadenia Vscan na pouZitie

Nastavenie ¢asu

Nastavenie datumu

2-20

Pomocou « / p prechadzajte medzi hodinami, minatami
a sekundami.

Na nastavenie kazdej polozky pouzite A / ¥ (alebo
Rotate (Otocit)) a stlacte Select (Vybrat).

Setup ¥t can
© OO EETR

Time

BB s5:05Am

Ak chcete pokraCovat' v konfiguracii, stlacte p.

Zobrazi sa obrazovka Date (Datum).

Pomocou « / p prechadzajte medzi dfiami, mesiacmi a
rokmi.

Na nastavenie kazdej polozky pouzite A / ¥ (alebo
Rotate (Otocit)) a stlacte Select (Vybrat).

Setup Y can
00 OO EETIR

Date

B8 1un 72009

2. Ak chcete ukonéit konfiguraciu, stlacte p.

Zariadenie Vscan je pripravené na pouzitie.
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Kapitola 3

Pouzivanie zariadenia Vscan

Obsah:

LZapnutie/vypnutie“ na strane 3-2

~Skenovanie“ na strane 3-3

~,Merania“ na strane 3-8

,Hlasové komentare” na strane 3-9

,Prezeranie a uloZzenie“ na strane 3-10

,Opétovné vyvolanie uloZzenych dat“ na strane 3-12

»Vymazanie dat“ na strane 3-13
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Pouzivanie zariadenia Vscan

Zapnutie/vypnutie

Ako zapnut’ zariadenieVscan

1. Otvorte disple;j.
Po inicializacii sa zobrazi ¢iernobiela obrazovka.

Ako vypnut’ zariadenieVscan

Zariadenie Vscan sa da vypnut dvomi sposobmi:

»  Zatvorte displej
alebo
*  Pouzite menu Shutdown (Vypnutie)
POZNAMKA: Systém vymaze kazdé snimanie, ktoré nie je uloZzené pri

zatvoreni displeja. Ak chcete uloZit aktuélne snimanie, pred
zatvorenim displeja stlacte Store (UloZit) ).

Vypnutie pomocou menu Shutdown (Vypnutie)

1. Stlacte Menu.

2. 'V hlavhom menu pouzite na listovanie polozkami menu
moznost’ Rotate (Otocit) (alebo <« / p) a zvyraznite
Config (Konfiguracia) fi-

3. Nallistovanie po polozkach menu pouZzite moznost’ Rotate
(Otocit) (alebo <« / p) a zvyraznite Shutdown (Vypnutie)
@)

4. Stlacte klaves Select (Vybrat).
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Skenovanie

Skenovanie

VsSeobecné odporucania pre skenovanie
Pred kazdym pouzitim:

*  Prezrite sondu (pozrite ¢ast ,Kontrola sondy” na strane 6-3).

Po kazdom pouziti:

*  Prezrite sondu (pozrite ¢ast ,Kontrola sondy” na strane 6-3).
»  Ocistite sondu (pozrite Cast’ ,Dezinfekcia“ na strane 6-5).

* V pripade potreby vydezinfikujte sondu (pozrite ¢ast
,Dezinfekcia“ na strane 6-5).

UPOZORNENIE Ak na sqqde alebo jej kabli najdete akékolvek poskodenie,
NEPOUZIVAJTE zariadenie Vscan. Kontaktujte servis GE.

Pouzitie gélu

Aby sa zaistil optimalny prenos energie medzi pacientom a
sondou, na SoSovku sondy treba naniest’ vodivy gél.

UPOZORNENIE Gél nezaneste do oci. Ak déjde ku kontaktu gélu s okom,
dokladne ho vyplachnite vodou.
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Pouzivanie zariadenia Vscan

Iné odporucania

UPOZORNENIE

Orientacia sondy

3-4

Vazobné gély by nemali obsahovat nasledujuce zlozky, pretoze
je zname, Ze spbsobuju posSkodenie sondy:

Metanol, etanol, izopropanol ani Ziadne iné vyrobky na baze
alkoholu

Mineralny olej

l6d

Cistiace prostriedky

Lanolin

Aloe vera

Olivovy olej

Metyl alebo etyl parabén (kyselina para-hydroxybenzoova)
Dimetylsilikon

Nasledujuce gély boli testované, ¢i su kompatibilné so
zariadenim Vscan.

™
GE Ultrasound Contact Gel GE Accessories

Aquasonics 100 Parker Laboratory Inc.

Clear Image Sonotech Inc.

Scan Parker Laboratory Inc.

Sonogel Sonogel Vertriebs

Zobrazenie obrazu na zariadeni Vscan zavisi od okolitého
svetla. Pogas skenovania a prezerania obrazov sa vyhnite
priamemu slneénému svetlu na displeji.

Neskenujte na otvorenej rane.

Sonda sa dodava s orientacnou znackou. Tato znacka sa
pouziva na identifikaciu konca sondy zodpovedajucemu strane
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obrazu, ktory ma na skenovacej obrazovke orientacnu znacku
V.

1. Orienta¢na znacka na sonde
2. Orienta¢na znacka na obrazovke

VySetrenie pacienta

Pri skenovani niekofkych pacientov si medzi kazdym pacientom
urcite vytvorte nové vysSetrenie. Ako vytvorit nové vySetrenie:
1. Stlacte Menu.

2. Na listovanie po poloZzkach menu pouZite moznost Rotate
(Otodit) (alebo <« / p) a zvyraznite New exam (Nové
vysetrenie) 2.

3. Stlacte klaves Select (Vybrat).

Vytvori sa nové vySetrenie. Na obrazovke sa zobrazi Cislo

vySetrenia.
POZNAMKA: Nové vyS3etrenie sa vytvori aj automaticky po reStartovani
systému.
Predvolby
Pre zaistenie optimalnej kvality obrazu ma zariadenie Vscan
preddefinované nastavenia skenovania pre rézne aplikacie
(napr. srdcové, brusné). Pred skenovanim sa presvedcte, &i ste
si vybrali spravnu predvolbu.
Aktualna predvolba sa zobrazi na obrazovke.
Vscan — Pouzivatelska priru¢ka 3-5
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Pouzivanie zariadenia Vscan

Ako zmenit predvolbu:

1. Stlacte Menu.

2. Na listovanie po polozkach menu pouZite moznost Rotate
(Otocit) (alebo <« / p) a zvyraznite Presets (Predvolby)

)
u.

3. Stlacte klaves Select (Vybrat).
Zobrazi sa menu Preset (Predvolba).

4. Nalistujte pozadovanu predvolbu a stlacte Select (Vybrat).

lkona Predvolba Optimalizované pre

Srdcové Srdce
Aorta

Brusné Pecen

Oblicka

ZI&nik

Slezina
Urologické
Periferalne cievne

Pérodnicke Pérodnictvo/gynekologia

Ciernobiele zobrazenie

Ciernobiele zobrazenie je uréené na poskytovanie
dvojrozmernych obrazov a meracich funkcii tykajucich sa
Struktury makkého tkaniva.

Ciernobiele zobrazenie je predvoleny reZim skenovania.
POZNAMKA:  Ako bezpeé&nostné opatrenie, skenovanie nie je mozné pri
nabijani batérie a pripojeni k pocitacu.
1. Spustite skenovanie.
2. Na dalSie zlepSenie kvality obrazu mozno uskutoCnit
nasledujuce Upravy:
+ Depth (Hibka) A /¥
Hibka upravuje zorné pole. Zvaésuje zorné pole pre

pohlad na vacsie a hibSie Struktury. Zmensuje zorné
pole pre pohlad na Struktury blizko linie pokozky.

POZNAMKA: Nastavenie hibky je indikované na stupnici hibky.
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. Gain (Zisk) (Rotate) (Otogit)

Ciernobiely zisk zvy$uje alebo zniZuje mnozstvo
informacii echa zobrazenych na obraze. M6ze mat’
ucinok zjasnenia alebo stmavenia obrazu, ak sa
vygeneruje dostatok informacii echa.

Farebné zobrazenie

POZNAMKA:

Farebny aliasing

Farebné zobrazenie je dopplerovsky reZim uréeny na pridanie
farebne oznacenych kvalitativnych informacii tykajucich sa
relativnej rychlosti a smeru pohybu kvapaliny v ramci
Ciernobieleho obrazu.

1. Stlatte Color (Farba) [i).
Farebna oblast sa zobrazi navrchu ¢iernobieleho obrazu.

2. Pomocou A / 'V / <« /P premiestnite farebnd oblast
nad oblast’ zaujmu.

3. Na dalSie zlepsSenie kvality obrazu mozno uskutocnit’
nasledujucu upravu:
» Color gain (Farebny zisk) (Rotate) (Otocit)

Farebny zisk zosilfiuje celkovu silu echa spracovaného
vo farebnej oblasti. Umoznuje kontrolovat mnozstvo
farby v dutine.

Stlacenim Color (Farba) B zapnete/vypnete farebny displej.

Ak rychlost toku krvi prekro&i maximalny rozsah rychlosti, ktory
systém dokaze pokryt na zaklade pouzitej frekvencie
vzorkovania, dbjde k aliasingu.

Aliasing sa objavi ako farebny posun od farby zastupujice;j
pozitivnu rychlost’ k farbe zastupujucej negativnu rychlost,
alebo naopak.

Maximalna rychlost’ sa zobrazi navrchu farebného stipca.

Auto freeze (Automatické znehybnenie)

Ak je zariadenie Vscan necinné dlhSie ako nastavena doba
automatického znehybnenia v menu Config (Konfiguracia),
prejde do reZzimu znehybnenia, aby sa minimalizovalo prehriatie.
Stla¢enim Select (Vybrat’) znovu spustite skenovanie.
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Vykonavanie merani

3-8

Merania

Zariadenie Vscan umozhiuje meranie vzdialenosti na
znehybnenych obrazoch v &iernobielom i farebnom zobrazeni.
Na jednom obraze mozno vykonat’ az tri merania. Merania
mozno vykonavat pocas prezerania obrazu, pred ulozenim
alebo na znovu vyvolanych uloZenych obrazoch.

Ako vykonat’ meranie:

1.
2.

Na znehybnenom obraze stlate Menu.

V hlavhom menu pouzite na listovanie poloZzkami menu
moznost’ Rotate (Otocit) (alebo <« / ) a zvyraznite
Distance (Vzdialenost) 1.

Stlacte klaves Select (Vybrat).
Zobrazi sa Cervené posuvné meradlo.

Pomocou A / ¥ / < /P premiestnite posuvné meradio
na zaciato¢ny bod merania.

Stlacenim Select (Vybrat) zaCiatoény bod ukotvite.
Zobrazi sa nove, zelené posuvné meradlo.

Pomocou A / ¥ / < /P premiestnite posuvné meradlo
na koncovy bod merania.

Stlacenim Select (Vybrat’) koncovy bod ukotvite.

Vykonané meranie sa zobrazi s nameranou hodnotou vedla
koncového bodu.

Ak chcete ulozit obraz s meranim, stlaéte Store (Ulozit) .
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Hlasové komentare

Nahravanie hlasovych komentarov

Hlasové komentare mozno nahrat’ kedykolvek. Hlasové
komentare su uloZené v prieCinku aktualneho vySetrenia.

Ako nahrat’ hlasovy komentar:

1. Stlacte a podrzte Store (Ulozit) [=] pre zaatie nahravania.
2. Nabhrajte vaSu spravu.

Pocas nahravania je zobrazeny €erveny blikajuci symbol
nahravania a ¢asovac.

3. Nahravanie ukoncdite stlacenim lubovolného tlacdidla.

Hlasovy komentar sa ulozi do priecinka aktualneho
vySetrenia.
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Prezeranie a ulozenie

Pocas skenovania v realnom ¢ase su nasnimané obrazy
docasne ulozené v pamati systému (obrazova vyrovnavacia
pamat). Ked je pamat systému plna, nové obrazy nahradia
najstarsie snimky. Ak chcete obrazy uchovat, snimky ukladajte
na kartu microSD.

Prezeranie nasnimanych obrazov

POZNAMKA:

Ulozenie obrazov

1. Ak chcete obraz znehybnit, po€as skenovania stlacte
Select (Vybrat).

2. Pocas znehybnenia pouZzite Rotate (Otocit) na listovanie po
nasnimanych obrazov po jednom.

3. Stlacenim P zobrazite snimku ako film.

Stlacenim P spustite/pozastavite film. Ak chcete znovu
spustit skenovanie, stlacte Select (Vybrat).

Obrazy a hlasové komentare pre aktualne vySetrenia sa
ukladaju na kartu microSD do vyhradeného prieCinka
vySetrenia. Po kazdom re&tartovani systému sa vytvori nové
vySetrenie. Na obrazovke sa zobrazi Cislo vySetrenia.

Stlacenim Store (Ulozit) [=] sa na kartu microSD ulozi jedna z
tychto moznosti:

* Jedna snimka v rezime znehybnenia
*  Film v redlnom Case

Ulozenie jednej snimky

3-10

1. Pocas skenovania stlacte Select (Vybrat) pre znehybnenie
obrazu a nalistujte (Rotate) (Otocit') na obraz zaujmu.

2. Stlacte Store (Ulozit') ).

Obraz sa ulozi na kartu microSD. Nakratko sa na obrazovke
zobrazi hlasenie o potvrdeni.
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Ulozenie filmu

1. Pocas skenovania alebo prehravania filmu stlacte Store
(Ulozit) .
Film sa ulozi na kartu microSD. Nakratko sa na obrazovke
zobrazi hlasenie o potvrdeni.
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Opatovné vyvolanie ulozenych dat

Obrazy a hlasové komentare uloZzené na karte microSD mozno
znovu vyvolat za G¢elom prezerania.

Ako znovu vyvolat' ulozené data:

1. Stlacte Menu.

2. 'V hlavhom menu pouzite na listovanie poloZkami menu
moznost’ Rotate (Otocit) (alebo <« / ) a zvyraznite
Gallery (Galéria) [}

3. Stlacte klaves Select (Vybrat).
Zobrazi sa obrazovka Gallery (Galéria).

4. Na obrazovke Gallery (Galéria) pouzite <« / p na
nalistovanie poZzadovaného prieCinka vySetrenia.

5. Vo vybranom priecinku vysetrenia pouzite A / ¥ na
nalistovanie suboru, ktory chcete otvorit.

Subory, ktoré mozno otvorit’
* Jednosnimkovy obraz s meraniami alebo bez nich
*  Film
* Hlasovy komentar
6. Stlacenim Select (Vybrat) otvorite subor.
Pocas prezerania suboru pouzite 4 / ¥V na prezeranie
inych suborov vo vySetreni.

POZNAMKA: Ak sa chcete vratit’ k skenovaniu v realnom case, stlacte a
podrzte Select (Vybrat).
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Vymazanie vySetrenia

8.

Vymazanie dat

Stlacte Menu.

V hlavhom menu pouzite na listovanie poloZzkami menu
moznost’ Rotate (Otocit) (alebo <« / ) a zvyraznite
Gallery (Galéria) [}

Stlacte klaves Select (Vybrat).
Zobrazi sa obrazovka Gallery (Galéria).

Na obrazovke Gallery (Galéria) pouzite <« / p na
nalistovanie vySetrenia, ktoré chcete vymazat.

Stlacte Menu.

Pouzivajte <« / P, kym sa nezvyrazni Delete exam
(Vymazat vysetrenie) 5.

Stlacte klaves Select (Vybrat).

Zobrazi sa dialégové okno potvrdenia.

Stlacenim Select (Vybrat) (OK) vymaZete vySetrenie.

POZNAMKA:  Najnovsie aktivne vysetrenie sa neda vymazat.

Ako vymazat’ subor

1.

Stlaéte Menu.

2. 'V hlavnom menu pouZite na listovanie poloZzkami menu
moznost’ Rotate (Otocit) (alebo <« / p) a zvyraznite
Gallery (Galéria) [}

3. Stlacte klaves Select (Vybrat).

Zobrazi sa obrazovka Gallery (Galéria).

4. Na obrazovke Gallery (Galéria) pouzite <« / p na
nalistovanie vySetrenia obsahujuceho subor, ktory chcete
vymazat.

5. Vo vybranom vysetreni pouzite A / ¥ na nalistovanie
suboru, ktory chcete vymazat.

6. Stlacte Menu.

7. Pouzivajte < / p, kym sa nezvyrazni Delete file
(Vymazat subor) |5

8. Stlactte klaves Select (Vybrat).
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Subor sa vymaze.
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Kapitola 4

Softver Vscan gateway

Obsah:

~Prehlad” na strane 4-2

sInStalacia softvéru Vscan gateway* na strane 4-4
,Pripojenie zariadenia Vscan k pocitacu” na strane 4-11

,PouZivanie softvéru Vscan gateway* na strane 4-13
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Prehlad

Data ziskané na zariadeni Vscan mozno zobrazit na osobnom
pocitaci po nainstalovani softvéru Vscan gateway, ¢o je
vyhradeny prehliada¢ pre prenosné ultrazvukové skenery GE.
Softvér Vscan gateway dokaze nacitat’ data bud priamo z
pripojeného zariadenia Vscan (na dokovacej stanici) alebo
vlozenim karty microSD Vscan do Citacky kariet (nie je sucastou
dodavky) pripojenej k pocitacu.

Hlavnou funkciou softvéru Vscan gateway je:

* Nacitanie a zobrazenie obrazov a filmov zo skenera Vscan
*  Prehravanie zvuku nahraného na zariadeni Vscan

* Meranie vzdialenosti a plochy

*  PriloZzenie obrazov do e-mailu.

* Kopirovanie vySetreni do pocita¢a

*  Obsluzné funkcie pre pripojeny skener a softvér Vscan
gateway: diagnostika softvéru, aktualizacie softvéru, funkcia
protokolu.

O suboroch vytvorenych na zariadeni Vscan

4-2

Subory vytvorené na zariadeni Vscan sa ukladaju do priecinkov
vySetreni.

Kazdy prie€inok ma jedine¢ny nazov, ktory sa sklada zo
sériového Cisla zariadenia Vscan, Cisla vySetrenia, po ktorom

nasleduje datum a &as uloZenia
(<Sériové €.>_<¢. vySetrenia>_<rrrrmmdd>T<hhmmss>).

Kazdy prie€inok ma jedine¢ny nazov, ktory sa sklada zo
sériového Cisla zariadenia Vscan, Cisla vySetrenia, po ktorom
nasleduje datum a €as spustenia vySetrenia

(<Sériové €.>_<¢. vySetrenia>_<rrrrmmdd>T<hhmmss>).

Formaty suborov:

e  Staticka snimka: format JPEG
¢ Film: format MPEG-4
* Hlasovy komentar: format WAV.
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UPOZORNENIE

Nemerite nazvy suborov ani prie€inkov. Zariadenie Vscan a
softvér Vscan gateway nedokazu otvorit’ subor, ak sa nazov
suboru a nazov jeho prie€inka nezhoduju. Minimalizuje sa tym
riziko zmieSania dat, ak su subory nedopatrenim presunuté
medzi prie€inkami vySetreni alebo boli v pocitaci
premenované.
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Instalacia softvéru Vscan gateway

Poziadavky na pocitac

Minimalne poziadavky na pocita¢ su uvedené v nasledujucej
tabulke.

Polozka

Minimalne poziadavky

oS Windows XP SP2 (32-bit)

Windows Vista (32-bit)
Procesor Pentium 4 (2,4 GHz) alebo Pentium M (1,6 GHz)
RAM 1GB

Miesto na disku

700 MB v systémovej oblasti
200 MB v oblasti, kde je nainStalovany program

Grafika

Min. rozlienie: 1024x768

Audio (Zvuk)

Zvukovy vystup pre reproduktory alebo sluchadla

USB

Aspon jeden dostupny USB port

Nainstalovany softvér

Windows Media Player verzia 10

Adobe Acrobat Reader 4.0 alebo novsi (pre funkciu online pomocnika)
Internet Explorer verzia 7 alebo novsia

Microsoft Outlook (pre posielanie e-mailov zo softvéru Vscan gateway)

POZNAMKA:

POZNAMKA:

UPOZORNENIE

Pocita¢, na ktorom beZi softvér Vscan gateway, by mal mat’
nain8talovany antivirusovy program.

Poditaé, na ktorom beZi softvér Vscan gateway by mal pouZivat’
ochranu heslom, pretoZe naklada s informaciami pacientov
(napr. meno pacienta, ID a datum narodenia).

Spolo¢nost GE Healthcare overila a potvrdila stabilitu a
bezpecnu obsluhu softvéru Vscan gateway na réznych
osobnych pog&itaoch, ktoré spifaju vyssie uvedené minimalne
poziadavky. Uvedomte si vSak, ze kazdy softvér beziaci
subezne so softvérom Vscan gateway méze mat vplyv na
vykonnost vasho pocitaca. V pripade pomalého a nestabilného
pocitaCa sa pokuste zatvorit' softvér, ktory nie je potrebny pre
klinické ucely.
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InStalacia a aktivacia softvéru Vscan gateway

Softvér Vscan gateway treba nainstalovat a aktivovat skér ako
ho mozno pouzivat.

Aktivacia softvéru Vscan gateway je mozna len po aktivacii
zariadenia Vscan. Pozrite Cast ,,Aktivacia zariadenia Vscan® na
strane 2-18, ak vase zariadenie Vscan este nie je aktivované.

UPOZORNENIE NEPOKUSAJTE sa nainstalovat softvér Vscan gateway do
pocitaCov, na ktorych bezi softvér riadiaci pristroje na
udrziavanie zaladnych zivotnych funkcii.

NEPOKUSAJTE sa nainstalovat softvér Vscan gateway do
pocitaCov, na ktorych bezi softvér monitorujuci stav pacienta.

Aby mohol byt nainstalovany softvér Vscan gateway, aktualne
pouzivatel'ské konto systému Windows musi mat prava
spravcu.

Instalacia softvéru Vscan gateway

1. Vlozte disk CD softvéru Vscan gateway do jednotky
CD-ROM pocitaca.

InStalacia softvéru sa za¢ne automaticky a zobrazi sa okno
Welcome (Vitajte).

Ak sa disk CD nespusti automaticky, stlaste Start (Start),
vyberte Run (Spustit) a zadajte X:\setup.exe (kde X je
pismeno jednotky CD) v okne Run (Spustit).

2. Stlagte Next (Dalej).

Zobrazi sa okno Destination (Miesto urcenia).
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3. Stlaéte Next (Dalej) pre instalaciu softvéru Vscan gateway
do predvoleného priecinka alebo stlacte Browse
(Prehladavat) pre instalaciu softvéru Vscan gateway na iné
miesto.

Subory sa skopiruju a zobrazi sa okno Complete (Hotovo).

Skoér ako mozno softvér Vscan gateway pouzit, treba
reStartovat’ pocitac.

4. Stlacte Finish (Dokoncit) pre ukon&enie inStalécie a
reStartovanie pocitaca.

Aktivacia softvéru Vscan gateway

Aktivacia softvéru Vscan gateway je mozna len po aktivacii
zariadenia Vscan. Pozrite Cast’ ,,Aktivacia zariadenia Vscan® na
strane 2-18, ak vaSe zariadenie Vscan este nie je aktivované.

Aktivacia pozostava zo zadania Specifického ID systému v kopii
vasho softvéru Vscan gateway. ID systému sa vygeneruje po
poskytnuti PIN kédu na webovom portali Vscan.
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Softvér Vscan gateway sa da aktivovat dvomi spésobmi:
*  Online aktivacia: vygenerujte si ID systému z webového
portalu Vscan na Internete podla nizSie uvedeného popisu.

« Offline aktivacia: kontaktujte horucu linku GE pre ziskanie
ID systému a aktivaciu vasej kdpie softvéru Vscan gateway
(pozrite strana 4-9).

Online aktivacia 1. Ak chcete spustit program, dvakrat kliknite na ikonu
softvéru Vscan gateway na pracovnej ploche.

Zobrazi sa okno jazyka.

a N
Please select language to use.

3 ‘Gancel

2. Vyberte svoj jazyk a stlacte OK.
Zobrazi sa okno aktivacie softvéru Vscan gateway.

GE Healthcare

Vscan gateway software activation

The Vscan gateway software must be activated prior to use. There are two ways to do the activation:

Vscan gateway software activation via Vscan Portal
1) If you are not already logged into the Vscan §

Activation page. )

2) select activation of vecan gatewy sofonare || CONINECE to Vscan Portal

3) Fill in the required information including the

4) Enter the System ID received from the port h.

[Connect to Vscan Portal'

System ID:

3. Ak este nie ste pripojeni k portalu Vscan, stlacte Connect
to Vscan Portal (Pripojit' k portalu Vscan) a prihlaste sa na
stranku.

(https://vscan.gehealthcare.com)

4. Postupujte podla pokynov na stranke pre vygenerovanie 1D
systému pre softvér Vscan gateway.
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4-8

POZNAMKA:

PIN kéd zobrazeny v okne aktivacie softvéru Vscan
gateway treba poskytnut’ webovému portalu Vscan, aby
vygeneroval jedine¢né ID systému.

Skopirujte (Ctrl + C) vygenerované ID systému a vratte sa
do okna aktivacie softvéruVscan gateway.

Prilepte (Ctrl + v) ID systému do okna aktivacie
softvéruVscan gateway.

Stlaste Next (Dalej).

Zobrazi sa okno Insite service platform configuration
(Konfiguracia platformy sluzby Insite).

GE Healthcare

Insite Service Platform Configuration

, plea it Chan, e sel onfi
" Configure
" Configure '

InSite je komunika¢ny nastroj pre servis GE, ktory umoznuje
funkciu dialkovej diagnostiky a aktualizacie softvéru pre
zariadenie Vscan a softvéru Vscan gateway.

8. Stlacte Configure (Konfigurovat).
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Zobrazi sa okno Insite configuration (Konfiguracia sluzby
Insite).

Dizable -

Pramy Disabled =] Hew
[

Dizable =

Submit Changes Fieset Form

VSetky polozky tuénym pismom v okne Insite configuration (Konfiguracia

sluzby Insite) treba vyplnit.

+ Kontinent

* Krajina

* Mesto

« Indtitacia

* Proxy: Disable (Vypnut), pokial vasa institicia nema server proxy
(kontaktujte spravcu IT).

Vyplrite potrebné informacie a stlaéte Submit changes
(Odoslat zmeny).

Po ulozeni konfiguracie zatvorte okno Insite configuration
(Konfiguracia sluzby Insite).

9. Stladte Next (Dalej) a prechadzajte dal$imi stranami pre
kontrolu zakladnych ovladacich prvkov softvéru (napr.
prehravanie zvuku, ovladacie prvky Upravy obrazu a
ovladacie prvky filmu).

Softvér Vscan gateway je teraz aktivovany a pripraveny na
pouZzitie.

Offline aktivacia 1. Pre ziskanie PIN kddu sa riadte krokmi 1 a 2 podla popisu v
¢asti ,Online aktivacia“ na strane 4-7.

Vscan — Pouzivatel'ska priru¢ka 4-9
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4-10

2. Zapiste si PIN kéd a kontaktujte horucu linku GE pre
ziskanie ID systému pre vasu képiu softvéru Vscan
gateway.

Tel.: pozrite Cast’ , Telefénne Cisla globalneho
ultrazvukového strediska podpory“ na strane 1-11.

3. Zadajte ID systému do okna aktivacie softvéru Vscan
gateway a stlacte Next (Dalej).

T G A=TE|
GE Healthcare {36y

Vscan gateway software activation

The Vscan gateway software must be activated prior to use. There are two ways to do the activation:

7 o
1) If you are not already logged into the Vscan Portal: Press the button below to connect, then log in and go to the Device
Activation page.

2) Select activation of Vscan gateway software.

3) Fillin the required information including the PIN shown below.

4) Enter the System ID received from the portal into the field below, then press Next to continue with setup and validation.
[Connect to Vscan Portal’

ivation by calling service
1) Refer to the user manual to find the number tx
2) Call, and then give all required information i
3) Enter the System ID you receive into the fiel

System ID:

4. Riadte sa krokmi 7 az 9 podla popisu v ¢asti ,Online
aktivacia“ na strane 4-7 pre pokraCovanie v aktivacii
softvéru Vscan gateway.

Vscan — Pouzivatelska prirucka
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Pripojenie zariadenia Vscan

K pocitacu

UPOZORNENIE PrisluSenstvo pripojené k analégovému alebo digitalnemu
rozhraniu musi byt certifikované podla prislusnych noriem IEC
(napr. IEC60950 pre zariadenia na spracovanie dat a
IEC60601-1 pre zdravotnicke pristroje). Okrem toho musia
vSetky kompletné konfiguracie vyhovovat platnej verzii
systémovej normy IEC60601-1-1. Kazdy, kto pripaja pridavné
zariadenia k Casti vstupu alebo vystupu signalu zariadenia
Vscan, konfiguruje lekarsky systém a je preto zodpovedny za
to, Ze bude vyhovovat poziadavkam platnej verzie normy
IEC60601-1-1. V pripade pochybnosti sa obratte na oddelenie
technickej podpory alebo na miestneho zastupcu spolo¢nosti
GE Healthcare.

Obrazok 4-1. Nastavenie pripojenia

1.  Umiestnite zariadenie Vscan na dokovaciu stanicu.

POZNAMKA: Zapojte sietovy adaptér do elektrickej zasuvky, aby ste
predisli vypadku pradu poc¢as zobrazovania obrazu.

2. Otvorenim displeja spustite zariadenie Vscan.

Vscan — Pouzivatelska priru¢ka 4-11
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3. Pripojte dokovaciu stanicu k pocitaCu pomocou kabla
USB-2.

4. Ak chcete spustit’ aplikaciu, dvakrat kliknite na ikonu
softvéru Vscan gateway na pracovnej ploche.

Pripojené zariadenie Vscan bude automaticky zistené a
inStalované do softvéru Vscan gateway.

POZNAMKA: Ak chcete zariadenie Vscan bezpecne odpajit, stlacte
tlacidlo Disconnect device (Odpojit’ zariadenie) (g na
obrazovke Gallery (Galéria) softvéru Vscan gateway alebo
pouZite postup na bezpecné odstranenie v systéme
Windows.

4-12 Vscan — Pouzivatelska prirucka
GM092119 01



Pouzivanie softvéru Vscan gateway

Pouzivanie softvéru Vscan gateway

Prehlad
Softvér Vscan gateway sa sklada z nasledujucich obrazoviek:

1. Obrazovka Gallery (Galéria) (predvolena obrazovka),
pozrite Cast strana 4-14.

2. Obrazovka Setup (Nastavenie)

3. Obrazovka On line documentation (Online
dokumentacia): zobrazuje online dokumentaciu a pristup
na webovy portal Vscan.

Vscan — Pouzivatelska priru¢ka 4-13
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Obrazovka Gallery (Galéria)

ook~

4-14

—
o ‘< BExaminations E
: Please enter filter ﬂ 6
I

r— "y oven| [ savens! R Mail|

04.2009 09:52:16

Date Namea ID

Bxam 20
28.04.2009 09:51 |
Dog, John | 28.04.2009 09:52:36
IDID123 Bom 01.12.1978 rere

Bam 6

12.05.2008 14:50
28.04.2009 09:52:47

j Image

| 21.10.2007 14:30 28.04.2009 09:53:12

|
-4 Image

| ‘Bam 14 0
| 28.04.2009 08:00 | 28.04.2009 09:53:42

.

0
| ‘Bam 18 | 28.04.2009 09:54:40
| 10.08.2016 09:12 ; o

- .28.04.2009 09:56:45
- Image

— - 28.04.2009 09:56:52
= Image

28.04.2009 09:57:09
Image

28.04.2009 09:58:25 |~

Zoznam zariadeni pripojenych k pocitacu a lokalnym ukladacim priestorom. Vyberte zariadenie, na
ktorom sa maju zobrazit’ vySetrenia.

Zoznam vySetreni na vybranom zariadeni. Vyberte vySetrenie, ktorého sibory sa maju zobrazit.
Zoznam suborov (obraz alebo hlasovy komentar) pre aktualne vySetrenie. Vyberte subor, ktory chcete
zobrazit' alebo si vypocut'.

Zobrazenie vybraného obrazového suboru.

Ovladacie prvky pre vybrany subor: pozrite ¢ast' ,Ovladacie prvky Specifické pre subor” na strane 4-15.
Zoradenie vySetreni podla datumu, mena pacienta alebo ID pacienta

Filter vySetreni: prefiltrujte vySetrenia na zaklade pouzivatefom definovaného filtra.

Menu Gallery (Galéria)

* Open (Otvorit): otvorenie lokalneho ukladacieho priestoru.

» Save as (Ulozit' ako): ulozenie vybraného vySetrenia alebo suboru do priecinka.

» E-mail: odoslanie vybranych suborov e-mailom (potrebujete Microsoft Outlook).

Menu Image (Obraz)

« «/ P prechadzanie medzi stibormi v aktualnom vySetreni

« Dist/Area (Vzdialenost/plocha): nastroje na meranie vzdialenosti a plochy

* Annot (Poznamka): nastroj na tvorbu poznamok

« Store (Ulozit): ulozenie aktualneho obrazu s meranim a poznamkou

Odpojenie zariadenia.

Obrazok 4-2. Obrazovka Gallery (Galéria)

Vscan — Pouzivatelska prirucka
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Ovladacie prvky Specifické pre subor

Nasledujuce ovladacie prvky su dostupné po vybere suboru na
obrazovke Gallery (Galéria) (Obrazok 4-2).

Ovladacie prvky
statického obrazu

Ovladaci prvok

Popis

Contrast (Kontrast)

Regulacia mnozstva kontrastu.

m Brightness (Jas)

Regulacia mnozstva jasu.

Ovladacie prvky
filmu

Ovladaci prvok

Popis

n / m Play/Pause (Prehrat/pozastavit)

Spustenie/zastavenie filmu.

= Scroll slider (Jazdec rolovania)

Rolovanie po filme tahanim jazdca.

m / m Backward/Forward (Dozadu/dopredu)

Rolovanie po filme snimku za snimkou.

m / m Start/End (Zaciatok/koniec)

Prechod na zaciatok alebo koniec filmu.

Contrast (Kontrast) Regulacia mnoZstva kontrastu.
m Brightness (Jas) Regulacia mnozZstva jasu.
Ovladacie prvky
hlasového
komentaru

Ovladaci prvok

Popis

n / m Play/Pause (Prehrat/pozastavit)

Spustenie/zastavenie hlasového komentara.

- Volume slider (Jazdec hlasitosti)

Nastavenie hlasitosti zvuku tahanim jazdca.

= Scroll slider (Jazdec rolovania)

Rolovanie po hlasovom komentare tahanim jazdca.

m Rewind (Previnut’ dozadu)

Previnutie hlasového komentara na zaciatok.

Vscan — Pouzivatelska priru¢ka
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Informacie o pacientovi

Informacie o pacientovi mozno pridat’ do vySetrenia.

1. Pravym tlaCidlom mysi kliknite na vySetrenie a v
kontextovom menu vyberte Assign patient information
(Priradit informacie o pacientovi).

Zobrazi sa obrazovka Assign patient information (Priradit’
informacie o pacientovi).

va

Assign Patient Information

Patient Firstname _
Patient Lastname _
o —
BirthDate dd.mm.yyyy _

\_
2. Zadajte informécie a stlatte OK.

Zadané informécie sa zobrazia v zozname vySetreni.

Merania a poznamky

Poznamky, merania vzdialenosti a plochy mozno robit na
statickych obrazoch snimky, vratane filmu, ked je pozastaveny.

Merania a pozndmky sa neukladaju automaticky na disk. Ak
chcete uchovat zaznam merani a poznamok, stlacte Store
(Ulozit) ()
Meranie 1. Vyberte Dist (Vzdialenost) v Gasti okna Review
vzdialenosti (Prezerat)).
2. Kliknutim lavého tlacidla mySi umiestnite prvy bod. Presurite

mys$ ku koncovému bodu a kliknutim lavého tlacidla
umiestnite koncovy bod.

Zobrazi sa namerana hodnota
Vyberte Area (Plocha) (@ v Casti okna Review (Prezerat).

2. Kliknutim favého tlacidla mysi umiestnite prvy bod. MySou
nacrtnite plochu a kliknutim favého tlacidla umiestnite
koncovy bod.

—_

Meranie plochy

4-16 Vscan — Pouzivatelska prirucka
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Poznamka 1. Vyberte Annot (Poznamka) v Gasti okna Review
(Prezerat).

2. Presurite poznamku na poZadované miesto a kliknutim
lavého tlagidla mysSi umiestnite poznamku. Napiste
poZadovany text a kliknutim favého tlagidla mysi ukoncite
poznamku.

Vymazanie = Vymazanie v8etkych merani a pozndmok:

1. Pravym tla€idlom mySi kliknite na obraz a v kontextovom
menu vyberte Delete all measurements (Vymazat vSetky
merania).

Jedno vymazanie:

1. Umiestnite kurzor mysi na meranie alebo poznamku, ktoru
chcete vymazat.

2. Stlacte klaves Delete (Vymazat) na alfanumerickej
klavesnici.
Pozndmka alebo meranie sa vymaze.

POZNAMKA: Mézete tieZ pravym tlaCidlom myS§i kliknat’ na meranie alebo
poznamku, ktoru chcete vymazat, a v kontextovom menu
vyberte Delete highlighted measurement (Vymazat’
zvyraznené meranie).

Vymazanie vySetreni a suborov

1. Vyberte vySetrenie(a) a subor(y), ktoré chcete vymazat'.
POZNAMKA: Stlacte klaves Ctrl alebo Shift a zaroveri vyberte niekolko
vySetreni alebo suborov.
2. Kliknite pravym tlaidlom mysi a v kontextovom menu
vyberte Delete (Vymazat).
Zobrazi sa hlasenie o potvrdeni.
3. Vyberom moznosti Yes (Ano) potvrdite vymazanie.

Vybrané polozky sa vymazu.

Ulozenie vySetreni do pocitaca

Ako uloZit' vySetrenie alebo subor zo zariadenia Vscan do
poditaca:

1. Vyberte vySetrenie alebo subor, ktory chcete ulozit, a stlacte

Save as (UlozZit' ako) [}
Zobrazi sa okno Browse (Prehladavat).

2. Prejdite na pozadované umiestnenie, kde chcete subory
ulozZit’ a stlatte Save (Ulozit).

Vscan — Pouzivatelska priru¢ka 4-17
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O lokalnom
ukladacom
priestore

POZNAMKA:

4-18

Softvér Vscan gateway automaticky vyhlada lokalny
ukladaci priestor.

Pri ukladani suboru do pocita€a sa vo vybranom umiestneni
vytvori prie€inok s nazvom ,Archive” (Archiv). Prie€inok
L#Archive” (Archiv) obsahuje vySetrenia uloZzené v samostatnom
prie€inku s jedineCnymi nazvami.

= -j My Computer

e Syskem (C))
= S Data (D)

-] Ié My storage

Lokalny ukladaci priestor je moZné odpajit, aby nebol zobrazeny
v zozname zariadeni softvéru Vscan gateway.

Ako odpoijit’ lokalny ukladaci priestor:

1. Stlacte Disconnect device (Odpojit’ zariadenie) (@
Ako znovu pripajit' lokalny ukladaci priestor do softvéru Vscan
gateway:
1. Stlatte Open (Otvorit) [=).

Zobrazi sa okno Browse (Prehladavat).

2. Prejdite na pozadované umiestnenie, napr. priecinok ,My
storage” (M6j ukladaci priestor) a v okne Browse
(Prehladavat) stlacte OK.

Tento priecinok by mal obsahovat’ podpriec¢inok ,,Archive”
(Archiv), v ktorom su uloZzené vySetrenia.

Lokalny ukladaci priestor je zobrazeny v zozname zariadeni
softvéru Vscan gateway.

Vscan — Pouzivatelska prirucka
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Obrazovka Setup (Nastavenie)

Tato obrazovka je rozdelena na tri karty:

Poziadavka na servis

Home (Domov): poskytuje informacie o softvéri Vscan

gateway a pripojenom zariadeni Vscan. Z tejto obrazovky

moze tiez pouzivatel:

*  Spustit sprievodcu pre kontrolu zakladnych ovladacich
prvkov softvéru a nakonfigurovat’ nastroj sluzby Insite.

* Zmenit jazyk softvéru Vscan gateway.

* Odoslat poZiadavku na servis do GE (horuca linka).

» Ulozit subor log pre softvér Vscan gateway alebo
pripojené zariadenie Vscan.

Diagnostics (Diagnostika): spustenie diagnostickych
prikazov pre softvér Vscan gateway a pripojené zariadenie
Vscan.

Software (Softvér): indtalacia aktualizacii softvéru Vscan
gateway a pripojeného zariadenia Vscan.

Ako poslat’ poziadavku na servis do GE:

1.
2.

Stlacte Setup (Nastavenie) .

Na stranke Home (Domov) stlacte Contact hotline
(Kontaktovat horucu linku).

Zobrazi sa obrazovka Contact GE (Kontaktovat GE).

Contact Information
* Last: 30X | * First: 5000 |
* Phone: |00 | Ext.: | |
E-mail: | | System [0 |NOT IN CRM |
Other System I0: ‘ |
* Problem Area
“Wscan Gateway applications
Other problem
* Problem Description
3 =
Date/Time of |05/27/2009 14:33 Now I 977 characters left
Problem:
Send I Cancel I
* Fields and sections that are marked with an asterisk are required.

Vscan — Pouzivatelska priru¢ka
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3. Vyplite formular. Polia a ¢asti oznacené hviezdic¢kou su
povinné.
4. Stlacte Send (Odoslat).

Vytvaranie suboru log

V pripade chyby alebo poruchy systému su subory log pre
softvér Vscan gateway a akékolvek zariadenie Vscan, ktoré
bolo pripojené k pocitacu, dostupné pre servis GE
prostrednictvom horucej linky. Ak pouzivatel neméze poslat’
poziadavku pomocou formularu Contact Hotline (Kontaktovat
horucu linku) na obrazovke Setup (Nastavenie), mozZe ulozit
subory log pre softvér Vscan gateway alebo pripojené
zariadenia Vscan a odoslat’ ich do GE inym spdsobom
(napriklad e-mailom).

Ako uloZit subor log:

1. Stladte Setup (Nastavenie) 5.

2. Na stranke Home (Domov) stlaéte Save Logs (Ulozit
subory log).

[~ N

Store logs from following devices:

¥4 Vscan gateway software - System ID: VG00D620QX

Store Logs in directory:
D:\Documents and Settings\100006524\My Documents\VGO00620QX- "Browse...|

[\ ]
3. V okne Save logs (Ulozit’ subory log) zadajte popis
problému. Ak chcete uloZit' subor log inam, stlatte Browse
(Prehladavat) a prejdite na iné umiestnenie.

4. Stlacte OK.
Ulozi sa subor zip. Tento subor mozno odoslat do GE ako
prilohu e-mailu.
Konvencia pre oznaovanie suborov log je:
» Subor log softvéru Vscan gateway:
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<ID systému>-Subor
log-<rrrr-mm-dd>T<hh-mm-ss>

* Vscan:

<Sériové ¢.>-Subor log-<rrrr-mm-dd>T<hh-mm-ss>

Aktualizacia softvéru

Aktualizaciu softvéru Vscan gateway a pripojeného zariadenia
Vscan mozZno nain$talovat z obrazovky Setup (Nastavenie).
Dostupné aktualizicie sa automaticky vyhfadaju a pri spustani
softvéru Vscan gateway sa v pravom hornom rohu obrazovky
zobrazi tla€idlo Update available (Dostupna aktualizacia).

Ako aktualizovat softvér:

1. Stlaéte Update available (Dostupna aktualizacia).

Zobrazi sa stranka Software (Softvér) na obrazovke Setup
(Nastavenie) s dostupnymi aktualizaciami softvéru.

2. \Vyberte zariadenie (pripojeny Vscan alebo softvér Vscan
gateway) a stlacte Install (InStalovat).

™ Instal |

version 0.0.21 [~ Delete |
(“Information |

3. Pri aktualizacii softvéru sa riadte sprievodcom instalacie.
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Kapitola 5

Vscan konfiguracia

Obsah:

»~Menu Config (Konfiguracia)“ na strane 5-2

Vscan — Pouzivatelska priru¢ka 5-1
GMO092119 01



Vscan konfiguracia

Menu Config (Konfiguracia)

V menu Config (Konfiguracia) su k dispozicii nasledujuce
nastavenia a funkcie.

Polozka

Vyber

Poznamka

etup
(Nastavenie)

Language (Jazyk)

anglicky, norsky, nemecky,
holandsky, taliansky, Spanielsky,
portugalsky, rusky, dansky,
Svédsky, japonsky a ¢insky

Date (Datum)

dd/ MM/ rr

Nastavte aktualny datum

Date format
(Format datumu)

dd /mmm /rr
dd / mmm / rrrr
dd /MM /rr
mm / dd / rrrr
mm/dd/rr
mm / dd / rrrr

01/AUG/09
01/AUG /2009
01/08/09

08 /01 /2009
08/01/09

08 /01 /2009

Cas hh:mm:ss Nastavte aktualny ¢as
Time format 12h
(Format ¢asu) 24 h

Auto Freeze
(Automatické
znehybnenie)

1, 3 alebo 5 min.

Zariadenie Vscan prejde do
rezimu znehybnenia, ak je
necinné poc¢as nastaveného
casu.

Reset exam
number (Opatovné
nastavenie Cisla
vySetrenia)

OK, Cancel (Zrusit)

Karta microSD musi byt
prazdna, aby sa Cislo
vys$etrenia znovu nastavilo
nai.

Brightness (Jas)

Nastavte jas monitoru.
Rotate (Otocit) pre nastavenie
jasu a stlacte Select (Vybrat).

Jas nastavte tak, aby sa dali
vSetky odtiene rozlisit' od
najtmavsieho po najjasnejsi.

Test (Testovanie)

Sprievodca diagnostikou
systému pre otestovanie
riadiacej jednotky a sondy
zariadenia Vscan.

Vyzaduje si reStartovanie
zariadenia Vscan.

5-2
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Menu Config (Konfiguracia)

Wi
P

Polozka

Vyber

Poznamka

About (Informacie)

Zobrazi informacie o systéme

(hardvér a softvér)

Tieto informacie m6zu byt
potrebné pri kontaktovani
servisu GE.

rat
-

r Shutdown Procedura vypnutia systému,
(Vypnutie) ktoru treba pouzit’ pri Cisteni
0 Vscan.
Activation Zobrazi obrazovku Activation
(Aktivacia key (Aktivacny klu¢) (pozrite
zariadenia) Cast strana 2-19)

Uprava nastavenia systému

1. Stlaéte Menu.

2. 'V hlavnom menu pouZzite na listovanie poloZzkami menu
moznost’ Rotate (Otocit) (alebo «¢ / p) a zvyraznite

Config (Konfiguracia) P

3. Stlacte klaves Select (Vybrat).
Zobrazi sa menu Config (Konfiguracia).

4. Na listovanie po polozkach menu pouzite moznost Rotate
(Otocit) (alebo <« / p) a zvyraznite Setup (Nastavenie)

B8

5. Stlacte klaves Select (Vybrat).
Zobrazi sa obrazovka Setup (Nastavenie).

Vscan — Pouzivatelska priru¢ka
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Language
English

Date

19/ UM f2009

Date Format

dd /S mrmm

Time

12:30:49PM

Time Format
12h

AutoFreeze (min).

1

CROT DL G

6. Pomocou A / V¥ zvyraznite polozku, ktort chcete upravit.

7. Stlatte Select (Vybrat') a pomocou 4 / ¥ upravte
nastavenie.
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Vscan konfiguracia

POZNAMKA:

5-4

8. Stlacenim Select (Vybrat) potvrdte Upravu.

Pri nastaveniach s niekolkymi parametrami (napr. datum a
cas) pouZite na prechadzanie medzi parametrami </ p>.
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Kapitola 6

Vscan udrzba

Obsah:
LStarostlivost’ o systém a udrzba“ na strane 6-2
sPrehliadka” na strane 6-3

,Cistenie a dezinfekcia“ na strane 6-4
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6-2

Starostlivost’ o systém a udrzba

UPOZORNENIE

Pouzivatel musi zabezpecit vykonanie bezpecnostnych
prehliadok minimalne raz za 12 mesiacov, podla poziadaviek
normy o bezpecnosti pacientov IEC 60601-1 (1988)/
UL60601-1(2003).

VyS§Sie uvedené bezpelnostné prehliadky mézu vykonavat len
vyskolené osoby.

Zariadenie Vscan si vyzaduje pravidelnu starostlivost a udrzbu,
aby fungovalo bezpecéne a spravne.

Pre zabezpecenie konstantne maximalnej efektivnej prevadzky
zariadenia Vscan odporu¢ame vykonavat' nasledujuce postupy
ako sucast zakaznickeho interného, rutinného udrzbového
programu.

Vscan — Pouzivatel'ska prirucka
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Prehliadka

Prehliadka zariadenia Vscan

UPOZORNENIE Ak na riadiacej jednotke, sonde alebo jej kabli najdete
akékolvek vady alebo poskodenia, NEPOUZIVAJTE zariadenie
Vscan. Kontaktujte servis GE.

Kazdy mesiac (alebo kedykolvek, ked je dévod domnievat sa,
Ze by sa mohol vyskytnut’ problém) skontrolujte nasledovné:
*  Akékolvek mechanické poskodenie konektorov na kabloch

+  Preseknuté alebo odreté miesta po celej dizke elektrickych
kablov

* Uvolneny alebo chybaijici hardvér zariadenia

VAROVANIE Za l:lée|0r]’l prevencig proti'riziku z4sahu elektrickym priudom
neodstranujte zo zariadenia Vscan kryty.

Kontrola sondy

UPOZORNENIE Ak na sonde alebo jej kabli najdete akékolvek vady alebo
poskodenia, NEPOUZIVAJTE zariadenie Vscan. Kontaktujte
servis GE.

Pred kazdym pouzitim

1. Skontrolujte SoSovku, kryt sondy a kabel.

2. Hradajte poSkodenie, ktoré by mohlo umoznit’ prienik
kvapaliny do sondy.

3. Otestujte funkénost’ sondy.
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Cistenie

Cistenie a dezinfekcia

Cistenie riadiacej jednotky, displeja a dokovacej stanice

UPOZORNENIE

POZNAMKA:

Cistenie sondy

6-4

Pred &istenim urcite odpojte dokovaciu stanicu od AC adaptéra.

1.

Vypnite zariadenie Vscan v menu Shutdown (Vypnutie)
(pozrite Cast strana 3-2).

Navlhéite makku neabrazivnu handri¢ku slabym,
univerzalnym, neabrazivnym roztokom mydla a vody.

Utrite zariadenie Vscan a dokovaciu stanicu.
Utrite dosucha makkym uterakom.

Nestriekajte ziadnu kvapalinu priamo na zariadenie Vscan ani
na dokovaciu stanicu.

NESKRABTE ani NETLACTE na Ziadnu &ast’ zariadenia Vscan
ostrymi predmetmi, napr. ceruzkami alebo perami, pretoZe to
mézZe mat’ za nasledok poSkodenie zariadenia Vscan.

Zotrite vazobny gél zo SoSovky sondy makkou handri¢kou.

Utrite sondu a kabel makkou handri¢kou namodéenou v
teplom mydlovom roztoku (<80 °F/27 °C).

Utierajte sondu a kdbel makkou handri¢kou navihéenou v
Cistej vode (<80 °F/27 °C), kym sa nezmyje vSetko mydlo.

Utrite dosucha makkym uterakom.
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Dezinfekcia

Odporucané antibakterialne prostriedky

VAROVANIE

POZNAMKA:

Aby si mohli pouzivatelia vyberat’ z antibakteridlnych
prostriedkov, spoloénost’ GE Healthcare pravidelne skisa nové
zdravotnicke antibakterialne prostriedky na kompatibilitu so
zariadenim Vscan a jej sondou. | ked su kvapalné chemické
antibakterialne prostriedky nevyhnutné pre ochranu pacientov a
zamestnancov pred prenosom ochoreni, ich vyber by mal tiez
minimalizovat ich moznu Skodlivost' pre sondu.

Na zariadeni Vscan a jej sonde sa mézu pouzivat nasledujuce
antibakterialne prostriedky.

T-Spray Pharmaceutical Innovations
T-Spray Il Pharmaceutical Innovations
W
[
CaviWipes Metrex
Cleanisept wipes Dr. Schumacher GmbH
Sani-Cloth HB PDI
Septiwipes Dr. Schumacher GmbH
: "

Ster-Bac Blu Ecolab Inc.

Pouzivajte iba kompatibilné antibakterialne prostriedky. Okrem
toho dbajte na miestne/vnutrostatne predpisy.

Na Cistenie nepouzivajte riedidlo, benzén, alkohol (etanol,
metanol alebo izopropylalkohol), abrazivne Cisti¢e ani iné silné
rozpustadla, pretoze tieto latky moézu poskodit riadiacu
jednotku, displej alebo sondu.

DodrzZiavajte pokyny od vyrobcu pre skladovanie, pouZivanie a
likvidaciu dezinfekénych prostriedkov.
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Dezinfekcia riadiacej jednotky

1. Po ocCisteni mozno riadiacu jednotku utriet papierovou
vreckovkou s nastriekanym odporu¢anym antibakterialnym
prostriedkom.

Dezinfekcia sondy

1. Po ocCisteni mozno sondu utriet papierovou vreckovkou s
nastriekanym odporuc¢anym antibakterialnym prostriedkom.

VAROVANIE Pri dekontaminovani infikovanej sondy pouzite dodato¢né
ochranné prostriedky (napr. rukavice a plast).

Na dosiahnutie poZadovaného ucinku by nemala byt sonda
vystavena antibakterialnemu prostriedku dlh3ie ako je urené.

NIKDY nemacajte ani nenapustajte sondu roztokmi
obsahujucimi zloZky alkoholu, bielidla alebo chloridu
amoénneho alebo peroxid vodika.

VAROVANIE CREUTZFELD-JACOBOVA CHOROBA

Neurologické pouZitie pri pacientoch s touto chorobou nie je
povolené. Ak sa zariadenie Vscan kontaminuje, neexistuje
dostato¢ny dezinfek&ny prostriedok.
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Kapitola 7

Bezpecnost

Obsah:

,Uvod“ na strane 7-2

L~Zodpovednosti majitela“ na strane 7-3
,DoleZité bezpecnostné pokyny* na strane 7-5
»~Maximalna teplota sondy“ na strane 7-18

,Stitky a symboly na zariadeni” na strane 7-19
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VYSTRAHA

VAROVANIE

UPOZORNENIE

7-2

Uvod

Tato kapitola popisuje délezité bezpeCnostné opatrenia, ktoré je
potrebné vykonat pred pracou so zariadenim Vscan. Tiez su tu
popisané postupy jednoduchej starostlivosti a udrzby zariadenia
Vscan.

Na zariadeni mozno najst rézne urovne bezpecnostnych
oznaceni. Pomocou nasledujucich ikon, ktoré predchadzaju
vystrahe v texte, sa oznacuju rézne urovne dolezitosti.

Na oznacenie vystrah sa pouzivaju nasledujuce ikony:

Znaci, ze existuje Specificke riziko, ktoré pri nevhodnych
podmienkach alebo innostiach spdsobi:

* Vazne alebo smrtelné poranenia
* Znacné majetkové Skody

Znadi, ze existuje Specifické riziko, ktoré pri nevhodnych
podmienkach alebo ¢innostiach spdsobi:

* Vazne alebo smrtelné poranenia
+ Znacné majetkoveé Skody

Znaci, ze mdze existovat' potencialne riziko, ktoré pri
nevhodnych podmienkach alebo €innostiach méze spbsobit’:

* MenSie poranenia
* Majetkové Skody

Vscan — Pouzivatel'ska prirucka
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Zodpovednosti majitela

UPOZORNENIE Len pre USA:

Federalny zakon USA obmedzuje predaj tohto zariadenia len
na pouzivanie lekarom alebo na zaklade jeho objednavky.

Maijitel je povinny zaistit, aby si kazda osoba obsluhujica
zariadenie Vscan precitala tuto ¢ast priruc¢ky a porozumela jej.
To vSak neznamena, Ze akt precitania tejto prirucky opravriuje
Citatela obsluhovat, kontrolovat, testovat, nastavovat,
kalibrovat’ systém, odstranovat na nom poruchy, opravovat ho,
alebo upravovat. Majitel by mal zaistit', aby inStalaciu, udrzbu,
odstranovanie poruch, kalibraciu a opravu zariadenia vykonavali
len riadne vyskoleni, plne kvalifikovani pracovnici.

Maijitel' zariadenia Vscan by mal zaistit, aby obsluhu systému
vykonavali len riadne vyskoleni, plne kvalifikovani pracovnici.
Pred udelenim opravnenia obsluhovat' systém treba overit, i si
prislusna osoba precitala a plne porozumela navodu na
pouzivanie, ktory je su€astou tejto priru¢ky. Odporuca sa viest
evidenciu opravnenych operatorov.

Ak systém nefunguje spravne, alebo ak zariadenie Vscan
nereaguje na prikazy popisané v tejto prirucke, operator by mal

Ultrasound Service Office.

Pre informacie o Specifickych poziadavkach a predpisoch pre
pouzivanie elektronickych medicinskych zariadeni sa obrat'te na
miestne, Statne, alebo federalne organy.

UPOZORNENIE Toto zariadenie Vscan treba pouzivat v sulade s pravnymi
predpismi. Niektoré kompetencie zakazuju urcité pouzitia, ako
napr. zistovanie pohlavia.

Upozornenie na nepovolené upravy pouzivatelom
y

Nikdy neupravujte tento vyrobok, vratane komponentov
systému, kablov, atd. Upravy pouzivatelom mézu spésobit’
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bezpecnostné rizika a znizit’ kvalitu vykonu systému. VSetky
Upravy musi vykonat’ osoba opravnena spolo¢nostou GE.

Aktualizaciu softvéru méze vykonavat pouzivatel za dodrzania
odporucani spolo¢nosti GE.
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Délezité bezpecnostné pokyny

Dolezité bezpecnostné pokyny

Tato Cast obsahuje pokyny k nasledovnému:

*  Bezpecnost pacientov
* Bezpecnost persondlu a zariadenia

Informacie v tejto Casti su uréené na oboznamenie pouzivatela s
rizikami spojenymi s pouzZivanim zariadenia Vscan a
upozornenie na rozsah moznych poraneni a $kéd, ktoré moze
spbsobit nedodrzanie prisluSnych opatreni.

PouZivatelia su povinni oboznamit' sa s tymito bezpe€nostnymi
pokynmi a zabranit' vzniku podmienok, ktoré by mohli viest k
poraneniam alebo Skodam.

Bezpecnost’ pacientov
Identifikacia pacienta
VAROVANIE Pokyny uvedené v tejto ¢asti mézu vazne ovplyvnit

bezpelnost pacienta podstupujiceho diagnosticke
ultrazvukové vysetrenie.

VZdy zahriite spravnu identifikaciu ku vSetkym udajom pacienta.
Na identifikaciu pacienta sa odporuc€a pouZit hlasovy komentar.
Chyby v identifikacii by mohli spdsobit’ nespravnu diagnézu.

UPOZORNENIE Dbaijte na zabezpecenie sukromia informacii o pacientovi.

Diagnostické informacie

Obrazy a vypocty poskytované systémom su uréené na
pouzivanie kvalifikovanymi pouZivatefmi ako diagnosticky
néstroj. Za Ziadnych okolnosti sa nemaju povazovat za jediny,
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nespochybnitelny zaklad pre klinicku diagnézu. Je Ziaduce, aby
pouzivatelia Studovali odbornu literaturu a dosahovali vliastné
odborné zavery tykajuce sa klinickej uzito¢nosti tohto systému.

Pouzivatel by mal poznat’ technické udaje vyrobku a
obmedzenia presnosti a stability systému. Tieto obmedzenia
treba zohladnit pred vykonanim akéhokolvek rozhodnutia na
zaklade kvantitativnych hodnét. V pripade pochybnosti sa
obratte na najblizSie servisné oddelenie GE Ultrasound.

Porucha zariadenia alebo nespravne nastavenia mézu sposobit’
chyby v merani alebo neschopnost rozpoznania podrobnosti v
obraze. Pouzivatel musi byt dokladne oboznameny s
prevadzkou zariadenia Vscan, aby mohol optimalizovat’ jeho
vykon a rozpoznat mozné poruchy. Skolenie pouzivania mozno
zabezpecit’ kontaktovanim obchodného zastupcu.

VSeobecné bezpeénostné odporuéanie pre pouzitie diagnostického

ultrazvuku v kombinacii s ultrazvukovymi kontrastnymi latkami

UPOZORNENIE Poruchy srdcového rytmu pocas kardiologickych stadii
pomocou plynnych ultrazvukovych kontrastnych latok boli
sledované v diagnostickom rozsahu hodnét mechanického
indexu (MI). Pozrite si Specialny pribalovy letak pouzivanej
kontrastnej latky pre dalSie informacie.

Mechanické rizika

Posdkodena sonda mdZe mat za nasledok zranenie alebo
zvySené riziko infekcie. Pravidelne kontrolujte sondu na ostré,
Spicaté, alebo drsné povrchové poSkodenie, ktoré by mohlo
spbsobit’ poranenia alebo roztrhnut’ ochranné prostriedky
(rukavice a obaly).

Elektrické riziko

Po8kodena sonda méze zvysit' riziko zasahu prudom, ak sa
vodiveé roztoky dostanu do kontaktu s vnutornymi ¢astami
pristroja, ktoré su pod napatim. Pravidelne kontrolujte sondu na
praskliny alebo otvory v kryte a dierky v zvukovej SoSovke alebo
okolo nej, alebo iné poskodenia, ktoré by mohli umoznit’ prienik
vlhkosti. Oboznamte sa s bezpecnostnymi opatreniami ohladne
starostlivosti o sondu, ktoré su popisané v €asti ,Vscan udrzba“
na strane 6-1.
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Bezpeénost’ personalu a zariadenia

VYSTRAHA NizSie uvedené rizikda mbézu vazne ohrozit bezpeénost
personalu a zariadenia poc¢as diagnostického ultrazvukového
vySetrenia.

Riziko vybuchu

Nikdy nepouzivajte zariadenie v pritomnosti horfavych ani

vybuSnych kvapalin, par alebo plynov. Poruchy v zariadeni

Vscan alebo iskry mézu tieto latky elektricky zapalit. Operatori

by mali dbat' na nasledujuce body, aby takymto rizikam vybuchu

predisli.

* V pripade zistenia pritomnosti horfavin v okoli nezapgjajte
ani nespustajte systém.

* V pripade zistenia pritomnosti horfavin po spusteni
zariadenia Vscan sa ho nepokus3ajte vypnut ani vytiahnut
Z0 zasuvky.

* V pripade zistenia pritomnosti horfavin evakuuijte a
vyvetrajte priestor pred vypnutim zariadenia Vscan.

Elektrické riziko

VAROVANIE Vnutorné obvody sietového adaptéra pouZivaju vysoké napatia
schopné spdsobit vazne poranenia alebo smrt’ zasahom
elektrickym prudom.

POZNAMKA:  Akékolvek zvyskova energia v nasich skeneroch alebo ich
komponentoch bude pod hodnotou 60 V DC alebo 2 mJ.

Aby ste sa vyhli * Neodstrarujte ochranné kryty zariadenia Vscan. Vo vnutri
poraneniam: nie su suciastky, ktorych servis by mohol vykonat
pouzivatel. Ak je potrebna oprava zariadenia, kontaktujte
servis GE.

* Nestriekajte ani neumiestfiujte kvapaliny na ani nad
zariadenie Vscan. Vodivé kvapaliny mézu pri preniknuti do
sucasti pod napatim spdsobit’ skrat, ktory by mohol
spoOsobit’ elektricky poziar.
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Riziko kardiostimulatorov

Moznost interferencie systému s kardiostimulatormi je
minimalna. KedZe vSak tento systém generuje
vysokofrekvencéné elektrické signaly, operator by si mal byt
vedomy mozného rizika.

Elektricka bezpec¢nost’

Kategorizacie Zariadenie Vscan je interne napajana jednotka typu BF.
zariadenia C e
Sietovy adaptér je triedy II.

Externé pripojenie

UPOZORNENIE Pripojenie k osobnému pocitacu mozno uskutoénit, ked
pocita¢ vyhovuje norme IEC EN 60950 (zariadenie na
spracovanie dat).

PocitaC pripojeny k zariadeniu Vscan treba udrziavat mimo
prostredia pacienta (pozrite miestne predpisy a normu
EN 60601-1-1 (2000)).
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1. Prostredie pacienta

Obrazok 7-1. Prostredie pacienta
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Alergické reakcie na zdravotnicke pomécky obsahujuce latex

Z dévodu zaznamenanych silnych alergickych reakcii na
zdravotnicke pomdcky obsahujuce latex (prirodny kaucuk) FDA
odporuca zdravotnickym pracovnikom, aby identifikovali
pacientov alergickych na latex a boli pripraveni okamzite
potladit alergické reakcie. Latex je zlozkou mnohych
zdravotnickych pomdécok, vratane chirurgickych a vySetrovacich
rukavic, katétrov, inkubaénych skumaviek, anestetickych masiek
a dentalnych ruSok. Reakcie pacientov na latex siahaju od
kontaktného ekzému az po systémovu anafylaxiu.

Viac podrobnosti o alergickych reakciach na latex najdete v
upozorneni FDA Medical Alert MDA91-1 z 29. marca.

Elektromagneticka kompatibilita (EMC)

POZNAMKA:

Tento pristroj ma znacku CE. Je v sulade so zakonnymi
poZiadavkami eurépskej smernice 93/42/EHS o zdravotnickych
pomdckach. Je v sulade aj s emisnymi limitmi pre lekarske
zariadenie skupiny 1, triedy B, ako je uvedené v norme EN
60601-1-2: 2006 (IEC 60601-1-2: 2004).

Pre elektrické lekarske zariadenie je potrebné prijat zvlastne
bezpeénostné opatrenia ohladne elektromagnetickej
kompatibility (EMC) a musi sa nainstalovat' a uviest do
prevadzky podla informacii o elektromagnetickej kompatibilite v
tomto navode na obsluhu.

Vsetky typy elektronickych zariadeni mézu charakteristicky
sposobovat elektromagneticku interferenciu inym zariadeniam,
Ci uz prenosom prostrednictvom vzduchu, alebo pripojovacich
kablov. Termin elektromagneticka kompatibilita (EMC) znamena
schopnost zariadenia obmedzit' elektromagnetické vplyvy z
inych zariadeni a zaroven neovplyvriovat iné zariadenia
obdobnym elektromagnetickym vyZarovanim.

VyZarované alebo vedené elektromagnetické signaly mézu
spOsobit zdeformovanie, degradaciu alebo artefakty v
ultrazvukovom obraze, ktoré m6zZu podstatne zniZit vykon
ultrazvukovej jednotky (pozrite strana 7-14).

Ani pri dodrzani presnych pokynov instalacie viak nie je

vyluéeny vyskyt interferencie. Ak zistite, Ze toto zariadenie
spOsobuje alebo reaguje na interferencie, pokuste sa problém
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7-10

napravit pomocou jedného alebo viacerych z nasledujucich
opatreni:

»  Zmenit orientaciu alebo premiestnit’ zasiahnuté zariadenie.

«  Zvacsit odstup medzi pristrojom a zasiahnutym zariadenim.

»  Pripojit napajanie pristroja z iného sietového zdroja ako je
zdroj zasiahnutého zariadenia.

* Poradit sa o dalSich postupoch v servisnom stredisku.

Vyrobca nie je zodpovedny za Ziadnu interferenciu alebo
reakcie spésobené pouZivanim inych ako odporu¢anych
prepojovacich kablov alebo neopravnenymi zmenami alebo
upravami tohto pristroja. Neopravnené zmeny alebo Upravy
mdbzu mat pre pouzivatela za nasledok zrusenie jeho
opravnenia obsluhovat zariadenie.

Aby zariadenie spinalo predpisy o elektromagnetickej
interferencii, vSetky prepojovacie kable k periférnym
zariadeniam musia byt tienené a naleZite uzemnené.
Pouzivanie nespravne tienenych a uzemnenych kablov moze
mat za nasledok, Ze zariadenie bude spésobovat alebo
reagovat na radiovu frekvencnu interferenciu v rozpore so
smernicou EU o zdravotnickych pristrojoch a predpismi FCC.

Zariadenia uréené na vysielanie radiovych vin, ako napr.
mobilné telefony, radiové prijimace, radiom ovladané hracky,
atd., sa v blizkosti zariadenia nesmu pouzivat. Pozrite

strana 7-14 ohfadne odporuc¢anych minimalnych odstupovych
vzdialenosti medzi prenosnymi a mobilnymi
vysokofrekven&nymi komunika&nymi zariadeniami a
ultrazvukovou jednotkou.

Kazdé elektrické zariadenie méZze neumyselne vysielat
elektromagnetické viny. Pre takéto nedpecifikované Ziarenie
vSak minimalne odstupové vzdialenosti zariadeni nemozno
vypodcitat. Ked ultrazvukova jednotka prilieha alebo je v tesne;j
blizkosti iného zariadenia, pouzivatel by si mal vS§imat’
neoCakavané spravanie sa zariadenia, ktoré mohlo spdsobit’
takéto Ziarenie.

Ultrazvukova jednotka je uréena na pouzitie v
elektromagnetickom prostredi Specifikovanom v niZSie
uvedenych tabulkach.

PouZivatefl ultrazvukovej jednotky by mal zaistit, aby sa
zariadenie pouzivalo v takomto prostredi.

Vscan — Pouzivatelska prirucka
GM092119 01



Délezité bezpecnostné pokyny

Elektromagnetické emisie

Usmernenia a vyhlasenia vyrobcu — elektromagnetické emisie

Emisna skuska Zhoda Elektromagnetické prostredie — usmernenia
VF emisie Skupina 1 Ultrazvukova jednotka vyuziva VF energiu iba na svoju
CISPR 11 vnutornu funkciu. Preto su jeho VF emisie velmi nizke a
EN55011:1998 + je nepravdepodobné, Ze by mali rusivy vplyv na okolité
A1:1999 elektronické zariadenia.
VF emisie Trieda B Ultrazvukova jednotka je vhodna na pouzitie v
CISPR 11 akychkolvek instituciach, vratane domacnosti a institucii,
EN55011:1998 + A1:1999 ktoré su priamo pripojené na verejnu siet nizkeho

napatia, ktora zasobuje budovy pouzivané na ucely

Harmonické emisie Trieda A domacnosti.
IEC 61000-3-2:2000
Kolisanie napatia/emisie Vyhovuje
blikania
IEC 61000-3-3:1995 +
A1:2001

Elektromagneticka odolnost’

Usmernenia a vyhlasenia vyrobcu — elektromagneticka odolnost’.

Elektromagnetické

IEC 60601 prostredie —
Skuska odolnosti uroven skusky Uroveii zhody usmernenia
Elektrostaticky vyboj Podlahy by mali byt pokryté
(ESD) 16 kV kontakt +6 kV drevom, beténom alebo
keramickymi dlazdicami. Ak
IEC 61000-4-2:1995 1+8 kV vzduch +8 kV su podlahy pokryté
+A1:1998+A2:2001 syntetickym materialom,

relativna vihkost' by mala
byt aspon 30 %.

Prechodné elektrické +2 kV pre napdjacie +2 kV Kvalita elektrickej siete ma

javy/zhlukové impulzy vedenia byt rovnaka ako v beznom

IEC 61000-4-4:1995 + komerénom alebo

A1:2001+A2:2001 +1 kV pre vstupné/ +1 kV nemocni¢nom prostredi.
vystupné vedenia

Razovy impulz 11 kV vedenie(a) k +1 kV Kvalita elektrickej siete ma
vedeniu(am) byt rovnaka ako v beznom

IEC 61000-4-5:1995 + 2 kV komerénom alebo

A1:2001 12 kV vedenie(a) k nemocni¢nom prostredi.
zemi
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Bezpecnost’

Usmernenia a vyhlasenia vyrobcu — elektromagneticka odolnost’.

Skuska odolnosti

IEC 60601
uroven skusky

Uroven zhody

Elektromagnetickeé
prostredie —
usmernenia

Poklesy napatia, kratke
prerusenia a kolisania
napatia na vedeniach
napajacieho zdroja

<5% Ut

(>95% pokles v U) pre
0,5 cyklu

40% Ut

(60% pokles v Ut) pre
5 cyklov

Zhoda pre vSetky
urovne skusky.

Riadené odstavenie
s navratom na stav
pred poruchou po
zasahu operatora.

Kvalita elektrickej siete ma
byt rovnaka ako v beznom
komerénom alebo
nemocni¢nom prostredi. Ak
pouzivatel ultrazvukovej
jednotky pozaduje
nepretrZitu prevadzku aj

IEC 61000-4-11:1994 70% Uy (zapinac) pocas vypadkov prudu,
A1:2001 (30% pokles v Ut) pre odporuda sa napajanie
25 cyklov ultrazvukovej jednotky zo
zalozného zdroja alebo
<5% Ut batérie.
(>95% pokles v U) pre
5 sek.
Magnetické pole Magnetické polia sietovej
napajacej frekvencie frekvencie maju byt v
(50/60 Hz) 3 A/m 3 A/m urovniach charakteristickych
50 a 60 Hz pre bezné umiestnenie v

IEC 61000-4-8:1993 +
A1:2001

typicky komerénom alebo
nemocni¢nom prostredi.

POZNAMKA: Ut je zdroj napétia striedavého pradu pred vykonanim skugobnej urovne.

7-12
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Délezité bezpecnostné pokyny

Usmernenia a vyhlasenia vyrobcu — elektromagneticka odolnost’.

Skuska Urovei testu IEC Uroven Elektromagnetické

odolnosti 60601 zhody prostredie — usmernenia®

Nepouzivajte prenosné a mobilné
komunikacné zariadenia v menS3e;j
vzdialenosti k Ziadnej Casti
ultrazvukovej jednotky, vratane kablov,
ako je odporu€ana odstupova
vzdialenost' vypocitana z rovnice
platnej pre frekvenciu vysielaca.
Odporuc¢ana odstupova vzdialenost

Vedena RF 3 Vrms 3 Vrms [V1] .

IEC 150 kHz a2 80 MHz d=12P
61000-4-6:1996 + 80 MHz a2 800 MHz
A1:2001

d=12P

800 MHz az 2,5 GHz

3Vim 3V/mE1
Vedena RF d=23\P
IEC 80 MHz az 2,5 GHz kde p je hodnota maximalneho
61000-4-3:1996 + vystupného vykonu vysielaca vo
A1:1998 + A2:2001 wattoch (W) uvedena vyrobcom

vysielac¢a a d je odporu¢ana odstupova
vzdialenost v metroch(m).?

Intenzita pola zo stacionarnych VF
vysielacov podla elektromagnetického
prieskumu miesta,? by mali byt mensie
ako uroven zhody v kazdom

frekvenénom pésme.b

Rusenie sa méze vyskytnut v blizkosti
zariadeni oznagenych nasledujucim
symbolom.

(@)

POZNAMKA 1: Pri 80 MHz a 800 MHz plati vy$sie frekven&né pasmo.
POZNAMKA 2: Tieto smernice nemusia platit’ vo vSetkych situaciach. Elektromagnetické irenie je
ovplyviiované pohlcovanim a odrazanim sa od budov, objektov a ludi.

2 Intenzita pola zo stacionarnych vysielacov, ako napr. zakladné stanice pre radia (mobilné/bezdrotové)
teleféony a prenosné radia, amatérske radia, AM a FM radiové vysielania a televizne vysielanie, neméze byt
teoreticky presne uréena. Ak chcete zhodnotit' elektromagnetické prostredie so stacionarnym RF
vysielacom, mali by ste zvazit elektromagneticky prieskum miesta. Ak merana intenzita pola v okoli
ultrazvukovej jednotky prekracuje vysSie uvedenu vyhovujucu uroven VF, mali by ste ultrazvukovu jednotku
sledovat, aby ste sa uistili, ¢i pracuje normalne. Ak zaregistrujete abnormalny vykon, mozno budu potrebné
dodatocné opatrenia, ako napr. preorientovanie alebo premiestnenie ultrazvukovej jednotky.

b Nad frekvenénym rozsahom 150 kHz az 80 MHz by mala byt intenzita pola mensia ako 3 V/m.

Cv nasledujucej tabulke si pozrite priklady vypocitanych odstupovych vzdialenosti.
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Bezpecnost’

Odstupové vzdialenosti

zariadeniami a ultrazvukovou jednotkou

Odporucana odstupové vzdialenosti medzi prenosnymi a mobilnymi VF komunikaénymi

Ultrazvukova jednotka je uréena na pouzivanie v elektromagnetickom prostredi, kde je ruSenie vyZarovanej
VF kontrolované. Zakaznik alebo pouzivatel ultrazvukovej jednotky méze predist’ elektromagnetickému
ruSeniu dodrziavanim minimalnej, nizSie odporu¢anej vzdialenosti medzi prenosnymi a mobilnymi VF
komunikatormi, uréenej podla maximalneho vykonu komunika¢ného zariadenia.

Maximalny menovity
vykon vysielaca
W

Odstupova vzdialenost’ podla frekvencie vysielaca

m

150 kHz az 80 MHz

d=12P

80 MHz az 800 MHz

d=12P

800 MHz az 2,5 GHz

d=23P

0,01 0,12 0,12 0,23
0,1 0,38 0,38 0,73
1 1,2 1,2 2,3
10 3,8 3,8 7,3
100 12 12 23

vysielaca.

pasma.

Pre vysielace s maximalnymi hodnotami vystupného vykonu, ktoré nie su vysSie uvedené, mozete
odporuéanu odstupovu vzdialenost d v metroch (m) vypogéitat pomocou rovnice na vypocet frekvencie
vysielaca, kde P je hodnota maximalneho vystupného vykonu vysiela¢a vo wattoch (W) uvedena vyrobcom

POZNAMKA 1: Pri frekvenciach 80 MHz a 800 MHz plati odstupova vzdialenost pre vyssie frekvenéné

POZNAMKA 2: Tieto smernice nemusia platit' vo vetkych situaciach. Elektromagnetické irenie je
ovplyviiované pohlcovanim a odrazanim sa od budov, objektov a ludi.

Zakladny vykon

7-14

Zakladny vykon zariadenia Vscan je:

»  Schopnost zobrazovat fyziologické obrazy ako vstup pre
diagnoézu kvalifikovanym lekarom.

»  Schopnost zobrazovat kvantifikované udaje ako vstup pre
diagnézu kvalifikovanym lekarom.

* Zobrazenie ultrazvukovych indexov ako pom&cky pre
bezpeéné pouZzivanie zariadenia Vscan.

Vscan — Pouzivatelska prirucka
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Délezité bezpecnostné pokyny

Akusticky vystup

Definicia parametrov akustického vystupu

Tepelny index

Mechanicky index

Ispta

Tl je odhad zvy3enia teploty makkého tkaniva alebo kosti.
Existuju tri kategdrie tepelného indexu:

* TIS: Tepelny index makkého tkaniva. Hlavna kategoéria TI.
Pouziva sa pre aplikacie, ktoré nezobrazuju kost'.

» TIB: Tepelny index kosti (kost umiestnena v oblasti
ohniska). Pouziva sa pre plodovu aplikaciu.

* TIC: Tepelny index kranialnej kosti (kost nachadzajuca sa
blizko k povrchu). Pouziva sa na transkranialnu aplikaciu.

Referenciu pre vypocet Tl najdete v:

* Publikacia noriem NEMA UD 3-2004: ,Norma pre
zobrazenie tepelnych a mechanickych ukazovatelov
akustického vykonu v realnom €ase na diagnostickom
ultrazvukovom zariadeni”, revizia 2

* |EC 60601-2-37 vydanie 1.1. Medicinske elektrické
zariadenie. Cast' 2-37: Konkrétne poZiadavky pre
bezpecnost' ultrazvukového medicinskeho diagnostického a
monitorovacieho zariadenia, 2004-10 +A1: 2004 +A2: 2005

Ml je odhadovana pravdepodobnost poskodenia tkaniva v
désledku tvorby dutin. Absolutny maximalny limit Ml &ini 1,9
podla usmernenia FDA 510(k) z 9. septembra 2008.

Ispta je priestorovy vrchol ¢asovej priemernej intenzity.
Absolutny maximalny limit Ispta ¢ini 720 mW/cm? podfla
usmernenia FDA 510(k) z 9. septembra 2008.

Akusticky vykon a zobrazenie na zariadeni Vscan

Hodnoty Ml a Tl su zobrazené na skenovacej obrazovke. Pri
vSetkych zobrazovacich rezimoch zariadenia Vscan sa TIS
rovna TIB a je zobrazeny ako TI.

Zariadenie Vscan vybera spravnu kategoériu na zaklade rezimu
prevadzky a vybranej aplikacie a operatorovi prezentuje iba
jeden TI. Preto je dolezité, aby operator vybral spravnu
aplikaciu.

Maximalny mozny MI a Ispta na zariadeni Vscan je v rozmedzi
nastavenom v Casti 3 usmernenia FDA 510(k) z 9. septembra
2008, Ml <1,9 a Ispta <720 mW/cmZ.
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Bezpecnost’

Presnost’ Presnost zobrazenia a presnost merania vystupného
zobrazenia a zobrazenia su zhrnuté v nasledujucej tabulke. Presnost’
neistoty parametrov vystupného zobrazenia (TI, MI) zavisi od presnosti
akustického meracieho systému, akustického modelu pouZitého na vypocet
merania parametrov a odchylky v akustickom vystupe sond a systémov.
Presnost merania a celkova presnost merani boli vyhodnotené
zistenim ako nahodnych, tak aj systematickych neistét, a
uvedené v percentach pri 95% urovni spolahlivosti.
Parameter Odhadovana presnost™@ Presnost’ merania
ciernobiele/farebné
Tlak, M +25 % +15%
Sila, Tl +50 % +4 0%

a. Presnost = (namerana hodnota - zobrazena hodnota)/
zobrazena hodnota * 100 %

Ovladacie prvky systému, ktoré ovplyviuju akusticky vykon

Vyber aplikacie

Zmena rezimov
zobrazenia

7-16

Ovladacie prvky operatora, ktoré priamo ovplyviuju akusticky
vystup, su prejednavané v Tabulkach s udajmi akustickych
vystupov (pozrite strana 8-1.) Tieto tabulky obsahuju najvyssie
mozné akustické intenzity pre dany rezim, dosiahnutelné len pri
maximalnej kombinacii zvolenych ovladacich nastaveni.
Vacsina nastaveni pouziva ovela niz8i vystup. Je délezité, aby
ste si uvedomili:

* Trvanie ultrazvukového vysSetrenia je rovnako ddlezité ako
akusticky vystup, lebo vystavenie pacienta vystupu priamo
suvisi s dobou vystavenia.

* LepSia kvalita obrazu prinasa rychlejSie klinické vysledky, ¢o
umoznuje vykonat potrebné ultrazvukové vySetrenie
rychlejSie. Preto kazdy ovladaci prvok, ktory zlepsi kvalitu
vySetrenia, m6ze pomOct zredukovat vystavenie pacienta,
hoci to priamo nemusi ovplyvnit akusticky vystup.

Vyber aplikacie vhodnej pre konkrétne ultrazvukové vySetrenie
automaticky poskytuje limity akustického vystupu v ramci
usmerneni FDA pre danu aplikaciu. Iné parametre, ktoré
optimalizuju vykon vybranej aplikacie, sa tiez nastavuju
automaticky a mali by pomahat pri znizovani doby oziarenia
pacienta.

Akusticky vystup zavisi od zvoleného rezimu zobrazenia. Vyber
rezimu (Ciernobiele alebo farebné zobrazenie) uréuje, &i je
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Délezité bezpecnostné pokyny

ALARA

Skolenie

Cast’ 3 vyukového
programu ALARA

ultrazvukovy lu¢ staticky alebo v pohybe. To do velkej miery
ovplyviiuje energiu pohltenu tkanivom (pozrite ¢ast' ,Tabulky s
udajmi akustickych vystupov*“ na strane 8-2 pre hodnoty Tl a Ml
v Ciernobielom alebo farebnom zobrazeni.

Ultrazvukové procedury by sa mali vykonavat' s pouzitim
vystupnych urovni a déb oZiarenia As Low As Reasonably
Achievable (ALARA — v najniz§ej rozumne dosiahnutelnej
miere) pri ziskavani klinickych informacii.

Pocas kazdého ultrazvukoveho vySetrenia sa od pouzivatela
oCakava, Ze zhodnoti, ¢i lekarsky prinos diagnostickych
informacii prevazi riziko moznych Skodlivych ucinkov. Po
dosiahnuti optimalneho obrazu nemozno odévodnit’ potrebu
zvy$eného akustického vystupu alebo predizeného oZarovania.
Odporuca sa, aby boli vSetci pouzivatelia riadne vyskoleni vo
vSetkych aplikaciach, skér nez ich budu vykonavat’ v klinickom
prostredi. Kontaktujte obchodného zastupcu spoloénosti

GE Healthcare pre informacie o Skoleni.

Pouzivatel by sa mal oboznamit' s dokumentom ,Medical
Ultrasound Safety” (Lekarska ultrazvukova bezpecnost), ktory
vydal AIUM (Americky institat ultrazvuku v lekarstve), pozrite
strana 8-8. Tento dokument je pripustny pre FDA, pretoze
vyhovuje obsahu vyukového programu ALARA. Okrem
dokumentu AIUM by si mal pozorne prestudovat aj Casti
+Akusticky vykon a zobrazenie na zariadeni Vscan“ na

strane 7-15 a ,Ovladacie prvky systému, ktoré ovplyviiuju
akusticky vykon® na strane 7-16 pre implementaciu ALARA.

Ochrana zivotného prostredia

Likvidacia systému

Zariadenie sa nesmie likvidovat’ spalovanim. Zariadenie uréené
na likvidaciu vratte miestnemu zastupcovi GE Healthcare.
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Bezpecnost’

Maximalna teplota sondy

Sonda

Max. teplota Max. teplota
(Simulované pouzitie) (Bezvetrie)

G3S

38,5 40,2

POZNAMKA:

POZNAMKA:

7-18

Teplota SoSovky merana podfa IEC 60601-2-37 Dod. , za
nasledujucich podmienok:

1.
2.

Termoclanok sa priloZil na geometricky stred SoSovky.

a: Teplotny fantém pri teplote 37 °C pre iné ako externé
sondy.

b: Teplotny fantém pri 33 °C (alebo 23 °C) pre externé
sondy. (Narast teploty sa zmeria a prida k 33 °C, ak je
fantém na 23 °C).

Teplotny fantém vytvoreny pomocou materialu simulujiceho
tkanivo, ako je uvedené v IEC 60601-2-37 Dod. 1:

Priloha I1.2

Sonda umiestnena kolmo nahor v kontakte s vyssie
uvedenym teplotnym fantomom.

Moznost automatického pozastavenia je deaktivovana.
Teplota SoSovky sa monitoruje 30 minut.
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Stitky a symboly na zariadeni

v 4

Stitky a symboly na zariadeni

Nasledujuca tabulka popisuje ucel bezpeénostnych Stitkov a
ostatnych délezitych informacii nachadzajucich sa na zariadeni.

Stitok

Vyznam

Umiestnenie

c € 0470

Znacka CE

riadiaca jednotka zariadenia
Vscan

Tento symbol znamena, Ze odpad
pochadzajuci z elektrickych alebo
elektronickych zariadeni sa nesmie
likvidovat’ ako netriedeny komunalny
odpad a musi sa odovzdat separovane.
Na vyradenie zariadenia z prevadzky
kontaktujte vyrobcu alebo inu opravnenu
spolo¢nost’ zaoberajucu sa
znehodnocovanim odpadu.

Postup demontaze a likvidacie
komponentov sa nachadza na prednom
kryte ochrannej karti¢ky. K postupu
demontaze sa dostanete po odstraneni
panela na pravej strane.

riadiaca jednotka zariadenia
Vscan

AC adaptér zariadenia Vscan
batéria zariadenia Vscan
(GM-BAT)

Riadte sa pokynmi pre pouzivanie.
Predtym, ako za¢nete ultrazvukovy pristroj
pouzivat, precitajte si s porozumenim
vSetky pokyny v pouzivatelskej prirucke.

riadiaca jednotka zariadenia
Vscan

Znacka TUV NRTL

riadiaca jednotka zariadenia
Vscan

Zariadenie triedy Il pre vyrobky
nespoliehajuce sa na ochranné
uzemnenie, ako napr. vyrobky s dvojitou
alebo zosilnenou izolaciou.

AC adaptér zariadenia Vscan

Symbol pre pouziti €ast typu BF (pozrite
strana i-3).

riadiaca jednotka zariadenia
Vscan

Jednosmerny elektricky prad

riadiaca jednotka zariadenia
Vscan
AC adaptér zariadenia Vscan

Vscan — Pouzivatelska priru¢ka
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Bezpecnost’

Stitok Vyznam Umiestnenie
~ Striedavy elektricky prud AC adaptér zariadenia Vscan
Vystup, pouzivajte iba na zariadeni Vscan. | dokovacia stanica Vscan
G_> VSCO n priehradka pre nabitie batérie

zariadenia Vscan
nabijacka zariadenia Vscan

(GM-CHA)
" n Vstup, pouzivajte iba nabijacku zariadenia | riadiaca jednotka zariadenia
G M ‘C H A _6 Vscan (GM-CHA). Vscan
" " Dobijatelnd, pouzivajte iba batériu riadiaca jednotka zariadenia
1 -
GM-BAT zariadenia Vscan (GM-BAT). Vscan
dokovacia stanica Vscan
AC adaptér a nabijacka plastové vrecko obsahujuce
E AC adaptér a nabijacku
zariadenia Vscan
Adresa vyrobcu riadiaca jednotka zariadenia
Vscan
batéria zariadenia Vscan
(GM-BAT)
Datum vyroby (mesiac/rok) riadiaca jednotka zariadenia
Vscan
MFD Datum vyroby (rrmmdd) AC adaptér zariadenia Vscan
Cislo dielu riadiaca jednotka zariadenia
Vscan
Sériové Eislo riadiaca jednotka zariadenia
Vscan
Cislo vyrobnej série dokovacia stanica Vscan

=
(©]
-

priehradka pre nabitie batérie
zariadenia Vscan

nabijacka zariadenia Vscan
(GM-CHA)

Iba pre vnutorné pouzitie AC adaptér zariadenia Vscan

Nevystavujte batériu priamemu plameriu. batéria zariadenia Vscan
(GM-BAT)

Nepokusajte sa rozobrat batériu. batéria zariadenia Vscan
(GM-BAT)

Gl
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Kapitola 8
Priloha

Obsah:
» labulky s udajmi akustickych vystupov*“ na strane 8-2
,Presnost’ merania“ na strane 8-7

,Lekarska ultrazvukova bezpecnost’™® na strane 8-8
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Priloha

Tabulky s udajmi akustickych

vystupov

Definicie, symboly a skratky

Nasledujuce definicie, symboly a skratky su pouZité v tabulkach
s udajmi akustickych vystupov v tejto kapitole:

IEC FDA Vyznam—IEC 60601-2-37 / FDA & NEMA UD2, UD3
a a Suacinitel atimu hluku/€initel odlahenia (oby€ajne 0,3 dB/cm-MHz)
A aprt Aaprl -12db Vystupna plocha zvézkulaktivna plocha otvoru
Cir Sucinitel normalizovania
Deg Degq Ekvivalentny priemer otvorul/(rovnaky)
dg dg Sirka impulzového zvézkulpriemer zvazku pri -6 dB
Uog deq Ekvivalentny priemer zvézku
awf f. Akusticka pracovna frekvencialstredna frekvencia
Ipa Ipa Impulz-priemerna intenzita
Ipaa Ipa.3 Utimeny impulz-priemerna intenzita
i [=1]] Impulz-integral intenzity
Ioia Pll 4 Utlmeny impulz-integrél intenzity
11a(2) It Casova-priemerna intenzita
lia,a(2) It 3(Z) Utlmena casové-priemerna intenzital(pri hibke z)
L1ptal2) lgpTalZ) Priestorova-vrcholova ¢asova-priestorova intenzita
lzpta,al2) lspTa.3(2) Utlmena priestorova-vrcholovéa ¢asova-priestorova intenzita
M MI Mechanicky index
P W, Vystupny vykon/€asovy priemer akustického vykonu pri zdroji
8-2 Vscan — Pouzivatel'ska prirucka
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Tabulky s udajmi akustickych vystupov

IEC FDA Vyznam—IEC 60601-2-37 / FDA & NEMA UD2, UD3
P W 3(Z) U'tlmeny vystupny vykon/Casovy priemer akustického vykonu znizeny na
hibku z
Py W1 Obmedzeny vystupny vykon /vykon vydavany zo stredného 1cm otvoru
Pi =11 Integral impulzu tlaku na druhd/integral intenzity impulzu
pr Pr Vrcholovy-akusticky tlak rarefakciel(rovnaky)
Pra Pra Utimeny vrcholovy-akusticky tlak rarefakciel/(rovnaky)
prr PRF Opakovaci kmitocet impulzoviopakovacia frekvencia impulzov
T Tl Tepelny index/(rovnaky)
TI8 TIB Tepelny index kostil(rovnaky)
TiC TIC Tepelny index kranialnej kostil(rovnaky)
Tis TIS Tepelny index mékkého tkanival(rovnaky)
ty PD Doba impulzul(rovnaka)
XY X.42.Y-12 -12 dB rozmery vystupného zvézkul/(rovnakeé)
7 d Vzdialenost’ od zdroja k stanovenému bodul/(rovnaka)
Zpp zsp Hibka pre TiB/hibka, pri ktorej je prislusny index maximalny
Zpp Zap Dynamicka hibkal(rovnaka)
Zs Zsp Hibka pre TIS/hibka, pri ktorej je prislugny index maximalny

Vysvetlenie poznamok pod ciarou

Mechanické a tepelné ukazovatele mozno nahradit’ jednou z
nasledujucich poznamok pod &iarou z nasledujucich dévodov:

* a: Zobrazenie tohto indexu nie je potrebné pre tento
prevadzkovy rezim.

* b: Tato sonda nie je ur€ena pre transkranialne alebo
neonatalne cefalické pouzitie.

« c: Tato formulécia pre TIS je menej ako alternativna
formulacia v tomto reZime.

Ak je tomu tak, polozky v tabulke sa nahradia ,#’, €0 znamena:
pre tento prevadzkovy stav neexistuju Ziadne data, pretoze
maximalna oznamena hodnota nie je oznamena z uvedenej
priciny.
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Priloha

Ak nie je uvedeny index ani poznamka pod €iarou, znamena to,
Ze index je nepodstatny pre tuto kombinaciu snimac/rezim.

Prevadzkové podmienky

VSetky polozky v tabulke su s prevadzkovymi podmienkami
Specifikovanymi na konci tabulky.
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Tabulky s udajmi akustickych vystupov

Tabulky s udajmi akustickych vystupov pre ¢ast’ 3/IEC 60601-2-37
Model snimaéa: G3S

Prevadzkovy rezim: Ciernobiely

TIS TIB
Index Label Mi | TIC
scan non-scan non-
Aaprt<1 | Aaprt>1 | Sc¢an
Global Maximum: Index Value 1,14 0,10 #
IEC FDA Units
Pra Pra (MPa)
P W, (M)
,;3 Min of [Pof2.), fao(Z)] [(W sz Frasz1)])
£
® s z, (cm)
[o]
[0
o Zin Zp (cm)
B
8 Zh Z3p
£ -
7 z at max. ipi,e |25 (cm)
.‘g deq(zn) deq(zsp) (cm)
Q
ﬁ Fawt fe (MHz)
Dim of Agpx X {cm)
(cm)
tq PD (us)
s pre PRF (Hz)
"é pratmax. ly  [P@Plmay (MPa)
:g Oog @t Mmax. ly  |deg@Plloz Jiem)
®  |Focal Length FLe  (cm)
o FLe  (cm)
hasat max. Ml |loas@Mins  [(A/em?)
= Image Depth (cm)
é _é Application Ob Ob
£
@ O
5 O
o
o)
Pozrite vysvetlenie merani na zariadeni strana 8-3.
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Model snimaca:

Prevadzkovy rezim: farebny

G3S
TIS TIB
Index Label Mi TIC
scan non-scan non-
Aaprtg1 | Aaprt>1 | Scan
Global Maximum: Index Value 1,14 0,51 #
IEC FDA Units
Pra Prs (MPa)
P s (mW)
o min of [Po(Z:), haolZ)] [(W s lras(21)])
g | 21 (cm)
o
Dt? Zhp Z 1o (Cm)
(&)
=z Zn Z:p
3
g | at max. Ipi,o |zop (cmy)
% deq(zh) qu(ZSp) (Cm)
8 o g (2D)|(MHz)
wn
< (CFM)
Dim of Aapl‘t (cm)
Y (cm)
tq PD (us)
prr PRF (Hz)
s |pratmax. iy 0@ Pl (MPa)
£ |datmax y  |[da@Pllna  |cm)
(=]
E Focal Length FLyx (cm) (2D)
5 (CFM)
£
o FL,  (cm) (2D)
(CFM)
facat max. Ml |loas@Mlgs  |(W/em?)
) Image Depth (cm) 6 8
= -
8 5 Application Ob |Cardiac
[i~]
o ©
[= 1R
@]
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Presnost’ merania

Presnost merania

Presnost merania systému sa potvrdzuje na obrazoch
ultrazvukového fantému s rychlostou zvuku 1540 +/-10 m/s. Pri
in-vivo ultrazvukovych obrazoch méze byt presnost trochu
znizena z dévodu zmien rychlosti zvuku v réznych druhoch
tkaniva.

Meranie vzdialenosti

Meranie plochy

P,resnost’ merania vzdialenostije 1 % z celkoyej zobrazenej
hlbky zaznamu. Napriklad obraz s celkovou hilbkou 16 cm bude
mat presnost merania +/-1,6 mm.

Presnost merania plochy je 10 % z meranej plochy pre plochy
vacsie ako 1 cm?. Pri plochach menSich ako 1 cm? je presnost’
merania +/-0,1 cm?.

Vscan — Pouzivatelska priru¢ka 8-7
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Lekarska ultrazvukova bezpecnost

Pouzivatel by sa mal oboznamit' s prilozenym dokumentom
»Medical Ultrasound Safety” (Lekarska ultrazvukova
bezpecnost), ktory vydal AIUM (Americky institut ultrazvuku v
lekarstve). Tento dokument je pripustny pre FDA, pretoze
vyhovuje obsahu vyukového programu ALARA. ALARA je
skratka pre zasadu uvazlivého pouzivania diagnostického
ultrazvuku ziskavanim diagnostickych informacii pri vstupe,
ktory je v najniz8ej rozumne dosiahnutelnej miere.

POZNAMKA: Tento dokument je k dispozicii iba v anglickom jazyku.
Ak chcete kontaktovat’ AIUM ohladne ich publikacii:

American Institute of Ultrasound in Medicine Laurel, Maryland
20707-590

14750 Sweitzer Lane, Suite 100
Telefén: 301-498-4100 alebo 800-638-5352
Fax: (301) 498-4450
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Preface to the First Edition

With the availability of an cutput display in some present and in future
diagnostic ultrasound equipment and the potential for higher output
capabilities within these devices, it is incumbent on the user to be
knowledgeable of the uses of this equipment and the potential for
ultrasound-induced biceftects. The responsibility for patient safety is
talling more heavily on the ultrasound equipment user’s shoulders, and
the need for an educational background in these uses and biceffects is
evident. In other words, there is a shift in responsibility for patient safety
from the manutacturer to the user. In this regard, this tripartite brochure
has been generated to provide the user with a working background and
general principles that will provide for the understanding of the purpose
and use of the Cutput Display Standard and how this display can be
used to obtain diagnostic information with ultrasound exposure as low
as reasonably achievable. The user education requirernent represents a
new level of responsibility that will permit increased ultrasound diag-
nostic capabilities within the context of user controlled ultrasound ex-
posure. Information regarding ALARA and possible ultrasound biceffects
described in this brochure also applies to equipment without an output
display.

—Michael S. Tenner, MD
AIUM Past President

v © 2009 by the ATUM
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Preface to the Second Edition

Many technological advances in ultrasonic scanning have occurred since
the publication of the first edition. The improved instrumentation has
fostered an everincreasing range of clinical applications. Ultrasound im-
aging has become an integral part of virtually all areas of medicine. The
number of ultrasound examinations has continually increased and is
now in the millions each year. Along with this increased use there is a
significant benefit to more patients, but at the same time more indi-
viduals are exposed to greater amounts of ultrasound energy. Further-
more, some new techniques, such as the introduction of contrast
agents, significantly increase the risk of possible harmful effects from ul-
trasound examinations. Health care professionals need to be concermed
that patients are not exposed to any unnecessary risk. The purpose of
this marual is to help the health professional be aware of the potential

harmful effects of ultrasound and how to minimize their occurrence.

— Marvin C. Ziskin, MD
Chatrman, Reviston Task Force

Medical Ultrasound Safety, Second Editton
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Introduction

A new feature, called the output display, is now available on
current and future diagnostic ultrasound equipment. The out-
put display provides the user with an indication of the poten-
tial for bioeffects that might be caused by the ultrasound energy
being emitted. With this information, users can better control
the diagnostic ultrasound equipment and examination to en-
sure that needed diagnostic information is obtained with a
minimum of risk to the patient.

To get the most benefit from the output display, the user
should have a basic understanding of the nature of ultra-
sound-induced biceffects, how to conduct an examination
that minirmnizes the potential for biceftects, and how to oper-
ate the controls of the equipment used in the examination.

This publication is divided into 3 parts. Part 1 describes ultra-
sound-induced biceftects and why we should be concerned
about them. Part 2 describes the risks and benefits of con-
ducting diagnostic examinations and introduces the concept of
ALARA, ie, ultrasound exposure that is as low as reasonably
achievable. Using ALARA, we can obtain needed diagnostic
information with minimum risk to the patient. Part 3 describes
how to implement ALARA on equipment with and without an
output display. With an output display, we have the best in-
formation about the potential for bioeffects and can make the
best decisions.

Each manufacturer’s equiprnent has somewhat different con-
trol features. This manual can only provide general princi-
ples about ALARA and diagnostic ultrasound equipment.
Please refer to the user documentation for your particular
equipment to learn the details of its particular controls and
output displays.

v © 2009 by the AIUM
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Bioetfects and Biophysics

Chapter 1
Is It Safe?

Issues Addressed:

+ Why it is important to know ultrasound physics

+ What dose-effect studies tell us

+ Mechanisms of ultrasound-induced biological effects
« History of ultrasound

« Prudent use

Everyone thinks ultrasound is safe. Everyone thinks ultrasound is safe
Q. Everyone thinks that ultrasound is safe. We keep hearing

“no known mnstance of hurman injury as a result of exposure

to diagnostic ultrasound.” So why do we have to learn

about biophysics and biceffects?

There is a potential risk. There is a potential risk

A, When ultrasound propagates through human tissue,
there is a potential for tissue damage. There has been
much research aimed at understanding and evaluating
the potential for ultrasound to cause tissue injury.
Through these studies, we are trying to determine the
exact mechanisins responsible for ultrasound-induced
biceffects and apply that information to diagnostic ultra-
sound. Many studies are dose-effect studies. These labo-
ratory studies give us 2 things: First, they provide an
opportunity to use much higher exposure levels than
those currently used in a diagnostic ultrasound examina-
tion to thoroughly test the safety of ultrasound, and sec-
ond, they permit a detailed study of mechanisms thought
to be responsible for ultrasound-induced bioeffects.

Medical Ultrasound Safety, Second Edition 1
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Dose-effect studies Dose-effect studies
Q. So dose-effect studies are performed at higher mtensities
than diagnostic ultrasound?

A Much higher levels. In fact, virtually all ultrasound-
induced adverse biological effects have occurred at these
higher intensity levels.

©.  Whatk been learned from the dose-effect studies?

Thermal and nonthermal Thermal and nonthermal mechanisms

mechanisms A So far, we've deduced that 2 mechanisms are known to
alter biological systems. One, called the “thermal mecha-
nism,” refers to heating of soft tissue and bone. The other,
the “nonthermal mechanism,” involves mechanical phe-
nomena such as cavitation, although nonthermal mech-
anisms include more than cavitation alone. You can think
of cavitation as the interaction of ultrasound with tiny
bubbles in tissue and liquids.

History of ultrasound History of ultrasound
Q. How long have we known of the potential hazards of
ultrasound?

A, In 1880, two French scientists, Jacques and Pierre Curie,
discovered piezoelectricity, the basis for ultrasonic trans-
ducers. About 35 vears later, another French scientist
named Paul Langevin developed one of the first uses of
ultrasound, underwater sound ranging of submerged ob-
jects, known today as sonar. In the process, he discovered
and reported that very high-intensity ultrasonic levels
could have a detrimental effect on small aquatic animals.

Ten years later, scientists Wood and Loomis conducted
experiments that substantiated Langevin’s observation.
Then, in 1930, Harvey published a paper about the phys-
ical, chemical, and biological effects of ultrasound, re-
porting that alterations were produced in a variety of
organisms, cells, tissue, and organs. Long before anyone
even thought of using ultrasound to produce images of
the human body, it was already known that high levels of

ultrasound were hazardous. The pioneering engineers

2 © 2009 by the AIUM
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and clinicians who designed the first ultrasound imaging
devices knew about the potential for disrupting biclogi-

cal tissue.

Thus, there has been concern about potential harmful
effects throughout the entire period of diagnostic instru-

mentation development.

If there’s a potential for bioeffects . . .

If there’ a potential for

Q. If therek a potential for biceftects, why do we use ultra- bioeffects . . .
sound?

A, Ultrasound is widely used because it provides many clin- No patient injury has ever been.
ical benefits to the patient and has an outstanding safety reported from diagnostic
record. Furthermore, in the absence of contrast agents, ultrasound

there has never been a documented instance of a patient

being injured from this diagnostic modality.

Q. If there is a potential for ultrasound-induced biceftects,

why has there been such a good safety record?

Diagnostic ultrasound equipment is regulated by the Food and Drug Diagnostic ultrasound

Administration equipment is regulated

A, Asthe uses of medical devices have grown and more ap- by the Food and Drug
plication areas and equipment have been developed, reg- Administration

ulations have been enacted to provide for patient safety
concurrent with equipment development. In 1976, the
Medical Device Amendments to the Food, Drug, and
Cosmetic Act were enacted requiring the US Food and
Drug Administration (FDA) te regulate all medical de-
vices, including diagnostic ultrasound equipment. The
FDA has required manufacturers of diagnostic ultraseund
equiptnent to keep acoustic output below that of machines
on the market before 1976, the year the amendments were
enacted. Manufacturers bringing new products to market
must compate the various performsnce characteristics of
ultrasound equipment, including acoustic output, to de-

vices previously approved for marketing.

Within these “limits,” ultrasound has shown itself to be a
safe and effective diagnostic tool for medical application. But
it is important to remember that the pre-1976 output lev-
els are based in history, not on scientific safety evaluations.

Medical Ultrasound Safety, Second Editton
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In June 2005, the American Institute of Ultrasound in
Medicine (AIUM) approved the Official Statement
Conclusions Regarding Epidemology for Obstetric Ultrasound:

There is insufficient justifica- “Based on the epidemiologic data available and on current
tion to warrant conclusion of a knowledge of interactive mechanisms, there is insufficient jus-
causal relationship between tification to warrant conclusion of a causal relationship be-
diagnostic ultrasound and tween diagnostic ultrasound and recognized adverse effects in
recognized adverse effects in humans. Some studies have reported effects of exposure to di-
humans agnostic ultrasound during pregnancy, such as low birth weight,

delayed speech, dyslexia, and non—right-handedness. Other
studies have not demonstrated such effects. The epidemiologic
evidence is based on exposure conditions prior to 1992, the
year in which acoustic ltmits of ultrasound machines were sub-
stantially increased for fetal/obstetric applications.”

History of ultrasound in History of ultrasound in medicine
medicine Q. Why is there more discussion of ultrasound safety now
than in the past?
Higher outputs bring Higher outputs bring potentially greater risk
potentially greater risk A, The question of safety is being discussed more because

more and more applications are being found, and the in-
dustry is producing technically sophisticated devices that
provide more diagnostic information. Dialogue ameng
the medical community, manufacturers, and the FDA has
resulted in a standard that allows higher outputs for
greater diagnostic capability. This will improve some im-
aging and Doppler situations but with greater risk and
greater operator responsibility.

Prudent use Prudent use

Just because we haven't detected biceffects on humans
at diagnostic levels doesn't mean that they don't exist. We
know the potential for risk exists. Its important for ul-
trasound users to know about biophysics and biceftects
so they can make informed decisions about the use of
ultrasound and can reduce the chances of bioeffects oc-
curring. In the future, more and more decisions about
the use of ultrasound cutput levels will be made by
equipment operatars.

4 © 2009 by the AIUM
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The use of ultrasound in medicine began in the 1950s.
At that time, the number of applications was limited. The
uses for ultrasound grew in the 1950s, adding applica-
tions such as cardiology, obstetrics, gynecology, vascular
ultrasound, ophthalmology, and the imaging of regions
of the body, such as the female breast and male pelvis. By
the early 1960s, most of the basic ultrasound applications
used today had been attemipted, although with much less
diagnostic content than today. Clinical use continued to
grow during the 1970s with the ntroduction of real-time
SCAnning.

Originally, the efficacy of diagnostic ultrasound depended
entirely on the natural acoustic properties of body tissue.
Most applications continue to do so, but the late 1980s
saw the production of stabilized gas-filled microbubbles
for use as ultrasound contrast agents. Similar in effect to
magnetic resonance or computed tomographic contrast,
ultrasound contrast agents improve the diagnostic infor-
mation available to the clinician from standard imaging
modalities. Significantly, they have also allowed the de-
velopment of entirely new imaging techniques. However,
because these microbubbles can respond to ultrasound
much more strongly than tissue alone, thus increasing the
likelhood of an adverse effect, they st be used with
care and only by qualified operators.

Early examinations were conducted entirely through the
skin surface, but intracavitary snd intracperative applica-
tions have undergene a recent surge as manufacturers and
clinicians seek to expand the diagnostic potential of ul-
trasound. Today, the clinical uses for ultrasound are many
and varied, and diagnostic ultrasound is one of the fastest
growing imaging techniques in medicine. Surveys in the
United States indicate that a very high percentage of preg-
nant women are scanned to obtain fetal health informa
tion. Currently, there are hundreds of thousands of
medical ultrasound scanners n use wotldwide. This
equipment handles millions of examinations each year.
And the number continues to grow.

Medical Ultrasound Safety, Second Edition
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Bioettects and Biophysics

Chapter 2
Thermal Bioeffects

Issues Addressed:

+ Focused and unfocused ultrascund fields

« Spatial and termporal considerations

« Atteriuation, absorption, and scattering

« Soft tissue, layered, and fetal bone models
- Soft tissue, layered, and fetal bone heating
« Axial ternperature increase profiles

. 1 ultrasound causes tissue ternperature to rise, where is
the largest ternperature rise found?

A, The highest temperatures tend to occur in tissue in the
region between where the ulrasound beamn enters tissue
and the focal region.

Because the temperature elevation is related to both ul-

trasonic power and the volume of exposed tissue, we Focused and unfocused nitrasound
need to keep in mind whether the bearn is scanned or fields

unscznned, in other words, whether the equipment

moves the beam or keeps it stationary Scanned modes,

such as B-mode imaging and color flow Doppler, distib-

ute the energy over a large volume. In scanned modes,

the highest ternperature is frequently at the surface where

the ultrasound enters the body

Unscanned modes, such as spectral Doppler and M-
mode, concentrate the power along a single line in the
patient and deposit energy along the stationary ultra-
sound bearn. Energy is distributed over a much smaller
volurne of tissue than in the scanned case. In unscanned
modes, the highest ternperature increase is found between
the surface and the focus. In other words, the hottest
point is along the center axis of the beam and proxdmal to
the focal point but not at the focal point. The exact loca-

Medical Ultrasound Safety Second Edition 7
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Spatial considerations

Intensity = power
aren

Temporal considerations
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—— -

fime

Dulsed pressure waveform

intensity
—_—

—
time
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Temparal-averqge (TA) and
temporal-peak (TE) intensities

Ultrasound exposture dilration

tion depends on the tissue attenation and absorption
properties and the bearns focal length. For long focal
lengths, the location of the maxinmm temperature eleva-
tion may lie closer to the surface, but for short focal
lengths, it is generally closer to the focus.

Focusing the ultrasound bearn increases the ternperature?

Focusing concentrates the power in the bearn onto a small
area, thereby improving image lateral resolution but also
causing higher intensities and the potential for higher
ternperatures.

What other aspects of the ultrasound bearn affect the tern-
perature?

An tmportant aspect is dme.

Ultrasonic waves can be emitted in pulsed wave form.
There’s a burst of energy, and then there’ a period of si-
lence. Then, there’s another pulse and rnore silence, and
on and on. During the pulse, the acoustic intensity is
high, but during the silence, the intensily is zero.

It we take the entire repeating tirme period, both the pulse
and the silence, and average the intensity of the ultra-
sound over time, we corne up with a temporal-average
intensity that may be a thousand times smaller than the
instantanecus or termporal-peak intensity that occurs dur-
ing the pulse. Biceffects resulting from ternperature in-
creases depend, in part, on the ternporal-zverage mtensity

The intensity at the location of the greatest ternporal-
average ntensity is referred to as the spatial-peak temporal-
average intensity (SPTA). The SPTA is often used as a
specification of ultrasound output.

Inzddition to tirne averaging, there’s another time concept
that affects ternperature increase: the duration of the ul-
rasound exposure, or how long one location is imaged
during an exarnination. It takes tirne for tissue ternpera-
ture to rise, and the longer the exposure duration, the
greater the possibility of a biclogical effect.

@ 2009 by the AIUM
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What causes the temperature rise in tissue during ultra-
sonic exposure?

The absorption of energy. During an examination, much
of the ultrasound energy is absorbed by body tissue. If
the rate of energy deposition in a particular region ex-
ceeds the body ability to dissipate the heat, the local temn-

perature will rise.

Absorption and attenuation are often confused. Attenua-
tion is the loss of energy from the propagated ultrasound
wave. There are 2 causes for attenuation: absorption and
scattering. Absorption is the conversion of ultrasonic
energy into heat, whereas scattering is the redirection of
the ultrasound away from the direction it was originally
traveling,

Absorption of acoustic energy by tissue results in the gen-
eration of heat in the tissue. This is what is referred to as
the thermal mechanism. There are a number of physical
and physiologic variables that play a role in absorption
and the generation of temperature increases. Some, of
course, ate the operating characteristics of the equipment.
For now, let’s concentrate on physical parameters.

What are some of the physical parameters that affect
absorption?

The ultrasound energy is absorbed by tissue, at lesst to
some extent. The extent depends on the tissue, on what
we call tissue absorption characteristics.

A specific way in which tissue absorption characteristics
are quantified is with the absorption coefficient. The ab-
sorption coeficient is expressed in decibels per centime-
ter (dB/crmy). Because the absorption coefficient is directly
proportional to the ultrasonic frequency, the coefficient is
often normalized to the frequency and represented as
decibels per centimeter per megahertz (dB/cm-MHz). Ab-
sarption coefficients are very dependent on the organ or
tissue type that is being imaged.

Altenudation

1. Absorption = energy
converted to heat

2. Scattering = redirection
of ultrasound

The attenuation ceefficient
and absorption coefficient have
the same units: dBicm or
dB/em-MHz

Increasing attenuation
coefficient:

« Water

* Biological fluids

+ Soft tissues

+ Skin and cartilage

* Fetal bone

* Adult bone

Medical Ultrasound Safety, Second Editton
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Q. Letks get some examples. Whats the absorption coefficient
of, say, fluids, such as amniotic fuid, blood, and urine?

A, Almost zero. These fluids absorb very little ultrasonic
energy. That means the ultrasound goes through the fluid
with very little decrease. And there’s little temperature
elevation in the fluid.

Q. Which body tissue absorbs the most energy?

A.  Bone. Its absorption coefficient is very high. Dense bone
absotbs the energy very quickly and causes the temperature
to rise rapidly. Adult bone absorbs nearly all of the acoustic
energy impinging on it. Fetal bene absorption coefficients
vary greatly depending on the degree of ossification.

Homaogeneous soft tissue model Q. Now whats between fluid and bone?

A.  Softtissue. Tissues vary in density depending on the par-
ticular organ, but the density doesn’t vary rruch within an
organ. We call it soft to distinguish it from hard tissue
such as bone. Its also true that the tissue density within a
particular organ is not always the same. But for our pur-
poses, we assurne that attenuation and absorption are uni-
form throughout the organ. We call this a homogeneous
soft tissue model.

Q.  How does frequency affect absorption?
A. Thehigher the frequency; the higher the absorption. What
that means to operators is that a higher-frequency trans-

ducer will not allow us to “see” as far into the body:

Q. Does that memn that higher-frequency transducers create

Higher frequency = increased more heat?
absorption, reduced penetration,
posstble near surface heating A, Not necessarily. There are many factors that contribute to

creating heat. However, if all other factors are equal, the ul-
trasound energy of higherfrequency transcucers is absorbed
more rapidly than that of lower-frequency transducers,
thereby causing reduced penetration. In some cases, this
may introduce incressed heating near the skin surface.

10 © 2009 by the ATUM

8-28 Vscan — Pouzivatelska prirucka
GM092119 01



Lekarska ultrazvukova bezpecnost’

However, because of the rapid absorption of higher
frequency ultrasound, there’s another indirect effect that
might oceur. If we're niot getting, deep enough, we might
choose to increzse the output, and the increased inten-

sity could also increase ternperature.

¢, Now let’s talk about what all this means in practical terms.

What is the sitation of greatest interest?

A, The situation of greatest interest involves a fetus with os-
sified bone (second and third imesters) and a mother
with a thin abderminal wall. Because there would be little
absorption of energy between the transducer and the
fetus, nearly all of the energy would be absorbed by a fetal
bone if the bearn were focused on or close to it.

€. "What can we as operators do to minirnize the ternperature

Tise?

A, First, temperature increases depend on intensity, the
duration of exposure at the same location, the trans-
ducer focal point size and location, and absorption of
the energy by the tissue. In general, intensity is alter-
able and depends on the particular equipment we're
using. As the operators, we can also control the dura-
tion or exposure time. The transducer is typically
moved frequently during the exarnination, which will
naturzlly reduce the exposure duration at a specific tis-

sue location.

Lets look at the other 2 factors: transmit focal point and
absorption. Ahighly focused bearn whose focal point isin
the ammniotic fluid will not cause significant heating of the

fluid because its absorption coefficient is low: If the focus

Fued focus transdicer

isin tissue, all things being the sarne, the termperature rise
will be a little higher. In addition, the same beam will
cause an even higher ternperature rise if its focus is placed
ot botie, which has a ruch higher absorption coefficient.
Be aware that there are fixed focused ransducers whose
focus can't be changed and rultielernent array transduc-
ers whose focus can be changed by the operator during an

exarnination.

Multlelement array transducer
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The other important determinant of the local termpera-
ture rise is absorption of ultrasound energy in tissue lay-
ers in front of the point of interest. Increased absorption
in these layers decreases the ultrasound energy available
at the point of mterest. For example, an obstetric exarni-
nation of a patient with a thick abdominal wall is less
likely to cause a significant temperature increase in the
fets than an examination through a thin abdominal wall.

Q. What are some examples of temperature increase calcu-
lations?

A, We have computer models that predict the relationship
between the transducer focus and changes in the tem-
perature curve.

Computer Tissue Models
+ Homogeneous soft tissue model
+ Layered tissue (fluid-filled bladder) model
+ Fetal bone model

Assumptions
+ Speed of sound is uniform throughout
+ Attenuation is uniform throughout each type of tissue
+ Absorption is uniform throughout each type of tissue
+ Absorption equals attenuation (scattering is negligible)

Modeling various tissue layers is difficult because there
are so many variables to consider. We focused on 2 sim-
plified models. In the first, ultrasound travels through ho-
mogeneaus soft tissue. In the second, ultrasound travels
through a fluid-filled bladder. We assummed that the speed
of sound, acoustic impedance, attenation, and absorp-
tion are uniform throughout the volume of interest.

Transducer
« 3 MHz
¢ 19-mm diameter
+ 6-cm transmit focal length
* 100-mW output ultrasonic power
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We also selected a 3-MHz, 19-mm-diameter transducer
with a 6-crn transrrit focal length. For convenience, we
have used an ultrasonic output of 100 mW for our
exarnple. This is a relatively high output level for todays
diagnostic equiptent, only found in sorme Doppler and
color Doppler modes. Keep in mind that these models
are for educational purposes and may not reflect actual
clinical situations.

Homogeneous Tissue Model: Abdominal Examination

First, lets look at the homogeneous tissue model. This
model is similar to the situation in sn abdorminal exarni-
nation involving, soft issue only The temperature increase
in degrees Celsius goes up the left side of the figure.
The range in centirneters goes across the bottom of the
figure.

We'll see that the temperature increase exhibits a maxi-
mum at about 5 e,

For the next scenario, all we'll change is the focal point lo-
cation. We just saw the 6-cm focal length. Now;, lets see
what the sarne transducer does in the sarne tissue with a
10-cm focal length. 1t flattens cut quite a bit, doesntit?

But look at what happens if the focal length is 2 cm. The
temnperature goes way up to about 1.3°C at z range of
about 2 crn. What does that mear? 1t means that a sig-
nificant increase in temperature near the beams focus is
more likely with shorter focal lengths because less over-
all attenuation of the beamn has occurred.

Now; lets loak at this in a situation similar to an obstetric
exarnination.

Layered Tissue Model: Chstetric Scan

+ Abdorninal wall thickness = 1 an
¢+ Bladder fluid path = 5 cmn.

For this sitwation, we have a layered tssue model on the
basis of an obstetric scan through the sbdorninal wall and

through the fluid-filled bladder to the fetus. For the sce-

Part 1

4 L] L] n
Range (cmh
Homageneaus soft tissie model:
xial temperature incredse profile

for a transit foral length of

Bom

°

Temperature Increase {*C)
,

4
Range (cmi

Homageneaus soft tissie model:
ial temperature ncredse profile

for transmit focal lengths of
gand 10em

g

308

Temperature Increase ('C)

Range (cm)

Homegeneous soft tissue model:
il temperature incredse profile

for transmit focal lengths of
Z,6,and10om

Temperature Increase ('C)
o 2 = P
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nario, we assumed a patient with a thin abdorminal wall

o of 1 emand a fluid path of 5 crn. The transcducer and its
ik ultrasonic power are the same as those used in the ho-
mogeneous tissue cases. The transmit focal length of 6 cm

is at the location of the far side of the bladder, and note

53 F 3 T e that the temperature goes up to about 0.8°C at this range.
s Also note that the increase in ternperature in the abdor-

Layered tissue model: axtal inal wall is about 0.4°C. Theres almost no absorption of
temperainre increase profile for @ ultrasound in the bladder fluid, so litfle heat is produced

transmit focal length of there
6em ’

Now heres the axial ternperature increase profile in the
layered tissue model for a longer focal length of 10 cm.
The ternperature rise at the far side of the bladder isabout

0.5°C, a drop from when the ultrasound bearmn was fo-
02 cused at that location.

Temperarure Increase ('C)

. Letsloolk at a simation in which the beam focuses in front
‘ . of the far side of the bladder, at a 4-cm transmit focal
m;;}; Z;‘i ﬁzﬁﬁﬁ;ﬁ}lgﬁ length. The termperature rise at the far side of the bladder
transmt focel engths of is abopt 0.3°C, also a drop‘ from when the L}ltrasoupd
Gand 10om bearn is focused at that locatdon. Note that the increase in
terrperature i the abdorninal wall is about 0.4°C for all
3 focal length conditions.

That means that if the transmit focus location occurs be-
B4 fore the target, then the temperature rise at the far side of
o the bladder, at a range of 6 cm for this layered tissue

model, is less than if the focus is at or beyond the target,
g il where the temnperature elevation at the target is higher.

Temperature Increase (°C)

0 ] 4 L]
Range (cm)
Layered tissuz model: axial Fetal Bone Model
temp e"?f;z m;}m;f:é;go} + Homogeneous soft tissue parameters
R [0 o . .
46 adi0am + Bone location at § cm in range
+ 100-mW output ultrasonic power

Let’ see what happens when we focus near bone. For this
model, we'lluse the homogeneous soft tissue parameters
for the tssues through which the bearn passes, but our
reflective surface is bone that is perpendicular to the bearm
at a range of 6 cm. We'll also use the same output ultra-
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sonic power of 100 mW When the transmit focal range
is beyond the location of bone, focal range of 10 crn, there
is a peak in the termnperature increase to about 1.9°C at
the bone location.

Heres what happens with a transmmit focal length of 6 em,
ie, the ultrasound beamn is focused on the bone surface: 2
theoretical temperature rise of about 4.2°C.

How does all this apply to actually scanning a patient?
Is this dangerous?

Potentially dangerous. The examples we locked at are for
educational purposes and do not necessarily occur in clin-
ical sitmations. For exarmple, the cutput power used for
the calculation would not be corrnonly used, but it is
within the capability of many systerns.

The termperature rise during an actual examination de-
pends on many factors. For example, very few patients
have as thin an abdorinal wall as we assurned in this
model. In addition, the exposure to bone must be con-
tinuous over titne for local ternperatures to rise. That sel-
dom happens in actual examinations. Plus, some heating
is lost becanse of the cooling effect of local blood flow: To
date, there is no evidence of any harm in humans from
thermnal effects at the output levels of current ultrasonic
devices.

Butif its potentially dangerous, why hasn't there been an
incident due to thermal effects?

The combined conditions required to produce these heat-
ing effects are unlikely to cccur. In addition, the control
parameters on Current equiprnent are designed to lirmit
the temnporal-average intensity By minimizing the tern-
poral-average intensity, significant thermal effects in the
body are not likely to occur. However, it is unclear what
output levels will be used in future applications and
equipment.

Temperature Increase {'C)

)
n 2 4

o % 0
Range (cnl

Fetal bone model: axial temperature
incredse profile for a transmit focd
length of 10 om

-

Temperature Increase {'C)

Range {cm)

Fetal bone model: aial temperature
mcredse profile for transmit focal
lengths of & and 10 em

Abdominal wall thickness, focal
length and location, exposiire
duration, bone attenuation,
fisstie attenuation, bone absorp-
tion, and fissue absorption
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The goal is to get an The goal is to get an image that provides necessary diag-
image that provides neces- nostic nformation. If we are overly cautious, we may end
sary diagnostic up with poor image quality or inadequate Doppler sig-
information nals. For operators to minimize the risk, we need to un-

derstand the factors that contribute to the temperature
rise, eg, the thickness of the mothers abdominal wall, the
bearn focal length and location, the exposure duration,
and the attenuation and absorption characteristics of tis-
sue and bone.
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Bioetfects and Biophysics

Chapter 3

Nonthermal Bioeflects

Issues Addressed:

« Onset of cavitation

« Peak compressional pressure

« Pealt rarefactional pressure

+ Stable and transient cavitation
+ Microstreaming

« Nucleation site

- Threshoeld phenomenon

Q. Nonthermal biceffects means biceffects not caused by a
temperature rise. That tells us what they are not. Exactly

what are nonthermal biceffects?

A.  Nonthermal bioeffects are not as well understood as ther-
mal effects. They are sometimes referred to as mechani-
cal biceffects because they seem to be caused by the
motion of tissue induced when ultrasound pressure

waves pass through or near regions with gas or air pock-
ets. Most of the nonthermal interactions deal with the
generation, growth, vibration, and possible collapse of
microbubbles within the tissue. This behavior is reterred

to as cavitation.

Cavitation was first discovered around the turmn of the cen-
tury, not in tissues but at the surface of a ships propellers.
Researchers found that the low-pressure region immedi-
ately behind a ships propellers caused bubbles to be pro-
duced in the water and grow to a very large size. The
bubbles then collapsed violently, damaging the propellers.
Cavitation bubbles can produce damage when they un-
dergo rapid collapse by absorbing energy from the ultra-

sound field and concentrating it in a very small region.
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Cavitation
What is cavitation? Q. What is cavitation?

A, With diagnostic ultrasound, cavitation refers to ultrason-
ically induced activity occurring in tissues or body hquids
that contain bubbles or pockets containing gas or vapor.
These bubbles originate within materials at locations
terrmed nucleation sites, the exact nature and source of
which are not well understood in a complex medium
such as tissue or blood.

Fositive pressire = A sound wave has alternating positive pressure and neg-
compressional pressue afive pressure. Positive pressure is also called compressionsl
pressure, regative pressure is also called rarefactional pres-

Negative pressire = sure. If the rarefactional pressure is sufficiently large, mi-
raefactional pressure crobubbles may be produced, or existing microbubbles

may be enlarged. Because ultrasound contrast agents con-
tain billions of microbubkles, they generally should ke
used with lower output levels than are suitable for non-
contrast irnaging unless otherwise necessary to obtain the
desired diagnostic information.

pressure

-, . .
¢, In a noncontrast examination, when does cavitation
T occur?
ume
A.  The occurrence of cavitation and its behavior depend on
many factors, including the ulrasonic pressure and fre-
quency, the focused or unfocused and pulsed or contin-

Pesike compressional pressure (p,) and uous ultrasonic field, the degree of standing waves, and
pedk rarefactional pressure (p)

- P,

the nature and state of the material and its boundaries.

Q. Is cavitation activity related to the SPTA?

Cavitation depends on: A, No. The correlation is not with temporal-average intensi-

Frequency + ties but rather with pressure. Cavitation is most closely

Pressure related to peak negative pressure, or peak rarefactional

Focusedfunfocused beams ¢ pressure, during, the pulse. For this reason, the mechan-

Pulsed/continuous ultrasound + ical index (MI) displayed on diagnostic machines is pro-
Degree of standing waves portional to the peak rarefactional pressure.

Nature and stafe of material
Boundaries ¢ Peak negative pressure is roughly related to the pulse-av-

erage intensity. So, the spatial-peak pulse-average intensity
(SPPA), is loosely related to cavitation.
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Are there different types of cavitation?

Cavitation can be discussed in terrns of 2 categories:
stable cavitation and inertial (or ansient) cavitadon.

Stable cavitation is associated with vibrating gas bodies. In
stable cavitation, a gas body oscillates or pulsates contin-
uously around its equilibrium size. As the oscillations be-
corre established, the liquidlike medium around the gas
body begins to flow or streamn, we call this microstreaming.
Microstrearring has been shown to produce stress suffi-
cient to disrupt cell membrarnes.

During inertial cavitation, preexisting bubbles or cavita-
tion nuclet expand because of the rarefactionsl pressure
of the ultrasonic field and then collapse in a violent im-
plosion. The whole process takes place in a time span on
the order of microseconds. The implosion can produce
huge local temnperature rises that may be thousands of
degrees Celsius and pressures equal to hundreds of at-
mospheres, all in a2 volume of less than 1 pm® The im-
plosion can darnage cells and dssue, ultirnately leading to
cell death. In addition, bubble irmplosion can generate
highly reactive chernical species. All of these effects, mi-
crostrearning, implosion, and generation of reactive
chemicals, occur in a very small space around the bub-
ble, affecting only a few cells.

Is it really possible for cavitation to occur at the arnpli-
tudes and frequencies used for diagnostic ultrasound?

Yes, if nucleation sites are available. There is ample the-
oretical and some experimental evidence to support this
conclusion and that biological alterations can occur. We
are fortunate to have this evidence becavse it documents
the levels above which cavitation is thought to occur,
and because there is a Lot of scientific evidence to sug-
gest that the onset of transient cavitation is a threshold
phenomenon.

Theres a comnbination of rarefactional pressure values, ul-
trasonic frequency, and cavitation nuclei that are required
for inertial cavitation to occur. If, as evidence suggests, in-

Cavitation is related o the
peak rarvefactional pressure

Types of cavitation
1. Stable
2. Inertial (or transient)

Curillating bubble and microstregming
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ertial cavitation is a threshold phenomenon, then expo-
sure to pressure levels below the threshold will never in-
duce such events, no matter how long the exposure lasts.

Can cavitation be produced by Can cavitation be produced by diagnostic ultrasound equipment?
diagnostic ultrasound Q. Do we know of any incidence of cavitation occurring in
equipment? hurnan tissue or fluids resulting from diagnostic ultra-

sonic exposure?

A, Currently, there is no evidence that diagnostic ultrasound
exposure has caused cavitation in humans in the absence
of gas bodies or bubbles. However, because cavitation
could be limited in a small region probably aftecting only
asingle cell or a few cells, it is extremely difficult to detect
an adverse biological effect, unless the cavitation events
are widespread among a large volume of tissue.

In addition, the control parameters on current equipment
lirnit the peak cutput. However, limits may be raised or
eliminated in future equipment.

Can cavitation be produced by ultrasound contrast agents?
Q. What happens in the presence of a contrast agent?

A, Ultrasound contrast agents are typically suspensions of
stabilized microbubbles, each of which can undergo cav-
itation under the right exposure conditions. Because the
materials used to stabilize the bubbles are different for dif-
ferent agents, some agents will cavitate at lower output
levels than others, but all can cavitate below an MI equal
to 1.9, the upper limit established by the FDA.

If there’s a potential for cavitation . . .
Q. Iftheres a potential for cavitation, why would we use con-
trast agents?

Contrast agents provide A, Ultrasound contrast agents are used to improve the diag-
additional diagnostic nostic information available to the clinician from standard
tnformation imaging modalities or to perform irmaging studies that are

not possible without contrast. Because using ultrasound
contrast may involve an increased risk to the patient, it is
very important for the user to follow the marufacturers
recommendations for safe use of the agent.
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In November 2007, the AIUM approved its Official
Statement Bioeffects of Diagnostic Ultrasound with Gas Body
Contrast Agents:

“Induciion of premature ventricular contractions, microvascu-
lar leakage with petechiae, glomerular capillary hemorrhage,
and local cell killing in mammalian tissue invivo have been re-
ported and independently confirmed for diagnostic ultrasound
exposure with a mechanical index (MD) abave about 0.4 and
a gas body contrast agent present in the ciraulation.

“Although the medical significance of such microscale bioef-
fects is uncertain, minimizing the potential for such effects
represents prudent use of diagnostic ultrasound. In general,
for imaging with contrast agents at MI > 0.4, practitioners
should use the minimal agent dose, M1, and examination time
consistent with efficacious acquisition of diagnostic informa-
tion. In addition, the echocardiogram should be monitored
during high-MI contrast cardiac-gated perfusion echocardio-
graphy, particularly in patients with q history of myocardial
infarction or unstable cardiovascular disease. Furthermore,
physicians and sonographers should follow all guidance pro-
vided in the package inserts of these drugs, induding precau-
tions, warnings, and contraindications.”

If bubbles are not present, are effects possible?

Q. Sobubbles are needed to produce effects?

Lung

A. No. There is also a large body of evidence that expo-
sure of the lung can produce small, localized hemor-
rhages under some conditions in laboratory animals.
Apparently these lesions resolve naturally and are with-
out lasting effects in normal subjects, but their possi-
ble significance in compromised individuals has not
been studied.

Q. How can the likelihood of effects on the lung be mini-
mized?

A.  The threshold rarefactional pressure for this effect is

higher at higher frequencies, but it is lower for longer
pulse durations and exposure times. As always, consis-

Follow all guidance provided
in the package inserts of
contrast agents
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tent application of the ALARA principle is the simplest
and most effective way to ensure the patient receives a
safe and efficacious diagnostic examination.

Intestine
Q. Are other organs similar to lung in this way?

A, Yes. Some studies have shown that these small hemor
thages may also occur in the intestine. However, the
threshold appears to be higher than for the lung.

The bottom line
Q. Could you surnimarize these findings?

Exposure of gas bodtes is A. Yes. Exposure of gas bodies of any size to diagnostic
the greatest risk of nonthernal ultrasound represents the greatest risk of nonthermal
effects effects. To minimize the chances of an adverse eftect, keep

the output as low as possible, and keep the examination
tirne as short as possible while still obtaining the necessary
diagnestic information. In mammalian tissues that do not
contain well-defined gas bodies, no independently con-
firmed, biclogically significant adverse nonthermal effects
have been reported for diagnostically relevant exposures,
ie, MI =1.9.
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ACCME Accreditation

The American Institute of Ultrasound in Medicine
(ATUM) is accredited by the Accreditation Council for
Continuing Medical Education (ACCME) to provide
continuing medical education for physicians. ATUM
educational activities are planned and implemented in
accordance with ACCME Essential Areas and Elements.

Designation Statement

The AIUM designates this publication, Medical Ultra-
sound Safety, Second Edition, for a maximum of 3 AMA
PRA Category 1 Credits™. Physicians should only claim
credit commensurate with the extent of their partici-
pation in the activity:

Target Audience

These educational activities are designed to meet the
needs of those who perform and interpret diagnostic
ultrasound studies. They are also designed for practic-
ing ultrasound professionals as a review of the latest
safety information in the ultrasound field.

Educational Objective

The goal of this educational activity is to provide med-
ical ultrasound professionals with the most up-to-date
and practical information they need to increase their
knowledge and skills in the field. After completing this
activity, participants should be able to identify poten-
tial risks and benefits of ultrasound imaging and
describe how to use output display indices and system
control features to implement the ALARA (as low as
reasonably achievable) principle. Through this educa-
tional activity, we strive to improve the practice of med-
ical ultrasound and increase the quality and safety of
patient care.

CME Credit

One credit will be awarded for successful completion
of each test with a grade of 70% or higher (ie, at least
7 correct answers). Participants will be sent a CME cer-
tificate certifying receipt of credits earned. This credit
is available from March 2009 through March 2012.
Forms received after March 30, 2012, will not be
processed. Allow 4 to 6 weeks for processing.

Credits for Physician Participants

Physicians participating in Medical Ultrasound Safety,
Second Edition CME tests may earn AMA PRA Category
1 Credits™,

Credits for Sonographer and Radiologic Technolo-
gist Participants

American Registry for Diagnostic Medical
Sonography (ARDMS)

Sonographers may use credits earned from Medical
Ultrasound Safety, Second Edition CME tests to
maintain their certification with the ARDMS. The
ARDMS accepts AMA PRA Category 1 Credits™.

American Registry of Radiologic Technologists
(ARRT)

Sonographers and radiologic technologists may use
credits earned from Medical Ultrasound Safety, Second
Edition CME tests to maintain their certification with
the ARRT. The AIUM is a Recognized Continuing
Education Evaluation Mechanism (RCEEM) for the
ARRT. AIUM educational activities are approved by
the AIUM for ARRT Category A Credits.

Documenting CME Credits

The ATUM does not submit credits to regulating bod-
ies or certifying organizations on behalf of the partict-
pant. It is the participants responsibility to submit
proof of credits on his or her own behalf.

Disclosure Policy

The AIUM is accredited by the Accreditation Council
for Continuing Medical Education (ACCME) to pro-
vide AMA PRA Category 1 Credits™ to physicians. As
such, the ATUM must ensure balance, independence,
and sclentific rigor in all of its sponsored activities.

To this end, the ATUM requires anyone who is in a po-
sition to control the content of an educational activity,
including AIUM officers, board members, committee
members, faculty, and ATUM staff, to disclose all rele-
vant financial interest(s) or other relationship(s) with
any commercial interest.
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Financial interest or other relationships may in-
clude such things as grants or research support,
employment, consultancies, major stock hold-
ings, membership in a speakers bureau, etc. The
ACCME defines “relevant financial relationships™
as financial relationships in any amount occur-
ring within the past 12 months that create a con-
flict of interest (SCS2.1). The ACCME considers
relationships of the person involved in the CME
activity to include financial relationships of a
spouse Or partner.

The intent of this disclosure is not to prevent in-
dividuals with significant financial or other rela-
tionships from participating in the planning or
presentation of AIUM educational activities but
rather to provide learners with information to aid
them in making their own judgments.

Contflict of Interest Policy

The ATUM hes instituted a process that goes be-
yond simple disclosure, with necessary interven-
tions to resolve conflicts of interest implemented
before the activity Everyone participating in the
planning, presenting, or authoring of this ATUM
educational activity is required to complete a dis-
closure form. All potential conflicts of interest are
identified and managed by the chair of the CME
Committee or designated official prior to the ac-
tivity. Individuals who refuse to disclose relevant
financial relationship(s) or other relationship(s)
are disqualified from their role in the ATUM edu-
cational activity

Alternative or “Off-Label” Product Policy

The ATUM requires anyone who is in a position
to control the content of an educational activity,
including AIUM officers, board members, com-
mittee members, faculty, authors, and ATUM staff,
to disclose their endorsement or use of any alter-
native or “off-label” product and/or treatment
technologies.
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Disclosures

Abbott, John G., PhD
Philips Healthcare: full-time salary, employ-
ment, stock options and grants, incentive
program
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Philips Medical Systems: upgrades, lumi-
nary
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CME Test Instructions

1. Each Medical Ultrasound Safety, Second Edition
CME test section contains learning objectives for
the participants to use to determine if the section
relates to their mdividual learning needs.

. When finished reading the section, complete
the CME test online at www.aium.org, or
transfer your answers to the printed form.

. 1f not taking the test online, send the com-
pleted form(s) (photocopies accepted) with the
appropriate payment, in US dollars (see Pay-
ment section of form), to: Medical Ultrasound
Safety, Second Edition CME Test, ATUM, PO Box
79862, Baltimore, MD 21279-0862 USA.

i~

[

For more information, please contact the American Institute of Ultrasound in Medicine
Phone: 800-638-5352 + 301-498-4100 + Fax: 301-498-4450.
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CME Test 1

CME Test 1 Questions

The following questions are based on “Medical Ultrasound Safety, Second Edition,
Part 1. Bioeffects and Biophysics.” Both true-or-false and raultiple-choice ques-
tions are indluded. Fach question has only 1 correct answer. Photocopy the CME
Test and Evaluation. Form, and send along with.the applicable nonrefundable fee
to Medical Ultrasound Safety, Second Edition CME Test, AIUM, PO Box
79862, Baltimore, MD 21279-0862 USA. This test may also be taken online at
www.aium.org. Online participants can print their CME certificates instantly with
a passing grade of 70% or higher. All tests must be received by March 30, 2012.

Objectives: After completing this activity, the participant should be able
to describe ultrasound-induced biceftects and discuss why we should be
concerned about themn.

1. Dose-effect studies permit a detailed study of:
A. Mechanisms of ultrasonic biceffects.
B. Maximum safe output levels.
C. Human injury statistics.
D. Diagnostic accuracy statistics.

2. There has been concern about potential harmful effects of ultrasound
throughout the entire period of diagnostic mstrumentation develop-
ment.

True or False

3. The 1976 output levels set by the US Food and Drug Administration
are based on history, not scientific safety evaluations.
True or False

4. There is evidence of a causal relationship between diagnostic ultra-
sound and recognized adverse effects in humans.
True or False

5. Why is there increased discussion about the safety of ultrasound?
A Higher output of todays more sophisticated diagnostic ultrasound
devices.
B. Surge of intracavitary and intracperative applications.
C. Intreduction of contrast agents.
D. All of the above.

(continued)
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CME Test 1

CME Test 1 Questions

The following questions are based on “Medical Ultrasound Safety,
Second Edition, Part 1: Bioeffects and Biophysics.”

6. Increasing technical sophistication of ultrasound devices means de-
creasing operator responsibility for output levels.
True or False

7. The longer the exposure duration, the greater the possibility of a term-
pemature-related bioeffect.
True or False

8. Itis important for ultrasound users to know about biophysics and bio-
effects so that they can:
A Make informed decisions about output power levels.
B. Practice prudent use.
C. Reduce the chances of bioeffects.
D. Allof the above.

9. Generally, ultrasound contrast agents should be used with lower out-
put levels than are suitable for noncontrast imaging unless otherwise
necessary to obtain the desired diagnostic information.

True or False

10. Which body tissue absorbs the most ultrasonic energy?
A, Amniotic fluid.
B. Blood.
C. Bone.
D. Urine.

Send your completed forms along with the applicable nonrefundable fee to Medical
Ulftrasound Safety, Second Edition QME Test, AIUM, PO Box 79862, Baltimore, MD
21279-0862 USA, or submit tests online at www.aium.org.
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CME Test and Evaluation Form

CME Test and Evalnation Form

“Medical Ultrasound Safety, Second Edition, Part 1: Bioeffects and Bio-
physics.” All tests must be received by March 30, 2012.

Pleasa print. This section must be completed in orderto raceive CME credit.
Name

Degree
Street Address
Institutional Affiliation
City, State, ZIP Code
Telephone

Profession
Professional organizations in which you held membership:

Primary Profession
O Physician O Scentist O Scnographer or Technologist O Other

Your Primary Employer is a(n)
O Academic Institution O Hospital O Private Practice O Combination O Other

Certifications (Please check all that apply):

ARDMS Certifications

O Abdomen O Ophthalmic Biometry

O Adult Echocardiography 0O Ophthalmology

[ Breast [ Pediatric Echocardiography
O Neurcsonology O Vascular Technology

O ObstetricsGynecology O Fetal Echocardiography

Medical Board General and Subspeciatty Certifications
O Diagnostic Radiclogy
O Neuroradiclogy O Pediatric Radiclogy O Wascular and Interventional Radiology
0O Emergency Medicine
O Family Practice
O Internal Medicine
O Cardiovascular Disease [ Endocrinclogy O Gastroenterology O Nephrology
O Neurclogy
O Nuclear Medicine
O Obstetrics and Gynecology
O Maternal and Fetal Medicine O Reproductive Endocrinclogy O Urogynecology
0O Ophthalmelogy
O Pediatrics
O Podiatry
O Surgery
O Breast Surgery - O General Vascular Surgery
O Urology
O Other

| attest to having completed this CME activity.

Signature:

(continued)
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CME Test and Evaluation Form

Payment

Please check the appropriate fee. This section must be completed in order to receive CME
credit. Fees subject to change.

Physicians 0 Member $20 (AIUM ID #
O Nonmember  $40

Sonographers O Member $10 (AlUM ID #
O Nonmember  $20

O I have enclosed a check made payable to the AIUM, in US dollars, in the amount of

O Please charge my MasterCard, VISA, or American Express card (circle type of card).

Account Number: Exp. Date
Test 1
Please circle the appropriate answer This section must be completad in orderto receive CMVIE credlit
1. A B C. D 6. True or False
2. True or False 7. True or False
3. True or False 8 A B. C. D
4. True or False 9. True or False
5. A B C D 10. A B. C. D
Evaluation

Fiease rate the overall educationaf effectiveness of this CMIE activity (iating of 5 = superioy;
rating of 1 = poor

1. Quality of “Part 1: Bioeffects and Biophysics” CME activity,. 5 4 3 2 1
2. Appropriateness of the test questions. 5 4 3 2 1

3. The extent to which the stated educational objectives {at the top of the CME test page)
werereached. 5 4 3 2

4. Choose “Yes” or “Neo.”

This activity will influence how | practice ultrasound. 0 Yes O Mo
I learned something new from reading this section. 0O Yes O No
Did this presentation appear to be influenced by an O Yes O No

unreported conflict of interest?
If yes, please explain:

5. Asaresult of this CME activity, which of the following best describes a change
that you would consider making in how you practice ultrasound?

O A. Twill slightly medify what | currently do.

O B. |wil make a major change in what | currently do.

O C. Iwil implement a technigueftechnology that is completely new to me.

O D. Iwill implement a techniqueftechnology that | currently use but for a different
purpose.

O E. None of the above, but with some change to my practice.

OF |am net currently considering any changes in the way | use ultrasound after
completing this CME activity.

6. Flease describe any changets), if any, that you plan to make in the way you practice
uttrasound as a result of this CME actiity.
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Prudent Use

Chapter 4
Benefits and Risks

Issues Addressed:

- Risks versus benefits

- Diagnostic ultrasound benefits

« Risk of not performing the study

- Prudent use

- New technology and applications

- High output, potentially greater risk

- High output, potentially greater diagnostic capability

- Shifting responsibility

Risks versus benefits. What do we mean by that in terms
of ultrasound?

The risks are the potential for adverse biceffects caused by
heating or cavitation (as explained in Chapters 2 and 3).
Although there has not been a reported incident of
adverse biceffects on humans at diagnestic ultrasound
levels in the absence of contrast agents, we do know from
animal studies that heating of the tissue may occur with
ultrasound , and we also know that an elevated intrauter
ine temperature (regardless of cause) can be teratogenic
(causing birth defects in fetuses). The use of contrast
agents can lead to improved diagnosis in many condi-
tions, but the bubble-based contrast agents can increase
the risk of cavitation and thereby the risk of harm.

The benefit is the diagnostic mformation ultrasound pro-
vides, And ultrasound imaging provides very good data,
data that allow physicians to make clinical decisions. With
information from an ultrasound exarmination, physicians
can weigh alternative courses of action and select the best
method for helping the patient.

Risks versus benefits

There has not been a reported
incident of adverse biceffects
on hamans at diagnostic
ultrasound levels in the
absence of contrast agents

Contrast agents can increase
the risk of cavitation

Medical Ultrasound Safety, Second Editton
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Ultrasound imaging is popular first and foremost because
it's a superb diagnostic medality. It provides tremendous
diagnostic information with great sensitivity and speci-
ficity. But its also a favorite imaging technique because it
appears safe, is widely accepted by patients, is portable,
provides immediate results, and is relatively low in cost
compared to other diagnostic imaging medalities. Physi-
cians must weigh the expected benefit from a diagnostic
ultrasound procedure against the potential risks of that

procedure,
Example of benefits Q. What are some examples of the benefits of diagnostic
from diagnostic ultrasound: ultrasound?

cardiac studies

A Lets look at ultrasound in cardiac studies. The use of di-
agnostic ultrasound for cardiac applications has increased
dramatically over the past 10 years. From M-mode scans
to transesophageal echocardiography, ultrasound gives us
the ability to image the structure and function of the heart
and great vessels n exquisite detail. Ultrasound also has
the ability to follow the normal and abnormal course of
blood flow within the heart.

Q. How about potential bioeffects with sorme of the new car-
diac applications?

A, Diagnostic ultrasound has an excellent safety record over
the years that it’s been used to study the heart. The nature
of many cardiac ultrasound techniques, the variety of im-
aging windows, and the fact that the heart is filled with
moving blood means that the duration of the exposure of
any one area of the heart is recuced.

Its a real risk not to Newer applications of ultrasound through the esophagus
perform the study and within the vascular space may result in bioeffects
we've not previously known about. We need more re-
search before we can define all of the risks. But remem-
ber, the physician should weigh potential biceffects
against the real risks of not doing the study and missing

important timely diagnostic information.

30 © 2009 by the ATUM
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Q. What other medical specialties benefit from ultrasound?

A. Ultrasound has had a huge impact on the area of obstet- Example of benefits
rics. The use of ultrasound examinations during preg- from diagnostic ultrasound:
nancy has increased drarmatically since the 1970s. The obstetric uitrasound

use of ultrasound in obstetrics is a principal area of con-

cern for potential biceffects. Ongomng studies may pro-
vide accurate information related to potential effects of
ultrasound on the embryo/fetus. In fact, the combination

of the increase in use and the concern for safety led to the
National Institutes of Health consensus development con-
ference in the early 1980s. The conference discussed the
use of diagnostic ultrasound in pregnancy. The commit-
tee did not recornmend routine ultrasound exarninations
during pregnancy, but they did suggest a number of
appropriate clinical indications for the use of ultrasound
imaging during pregnancy. Surprisingly, in the United
States, ultrasound is still not recormmended as a routine ex-
amination in pregnancy but only when a medical indica-
tion exists. In reality, more than 70% to 80% of women
whao come to prenatal care receive at least 1 ultrasound ex-

amination, not always with a clear medical indication but
as a means of reassurance for the patient and the caregiver.

Q.  How do you balance the benefits and risks?

Balancing benefits and risks

A, Ultrasound imaging during pregnancy is irmportant because Ultrasound benefits:
it provides a considerable amount of information (such as * Many diagnostic uses
accurate gestational age, urmber of fetuses, fetal growth, and, * Replaces or used with other
in specialized hands, fetal anatomy). On the one hand, procedures
ultrasound offers lots of diagnestic uses, may be used to re- * Cost-¢ffective
place some procedures, can be used in conjunction with * Patient acceptance
other procedures, is cost-effective, is accepted by patients, * High-quality information

and provides a great deal of high-quality clinical information.

On the other hand, we have the risks: thermal and non-
thermal biceffects. But theres another risk that must be Prudent use
considered: the risk of not performmg the ultrasound
examination and either not having the information or

having to get it in a less desirable or invasive way. As the
ATUM statement says, “. . . the benefits to patients of the pri-
dent use of diagnostic ultrasound outweigh the risks, if any,

that may be present.”
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New technology and Q. What about the benefits of new ultrasound technology
applications and applications?

A, There has been a virtual explosion of technology and ap-
plications over the past few years: new manufacturers,
new products, new medical specialties, and more and
more medical applications. Now we have everything from
smuall handheld Doppler systerns that follow bloed flow in
peripheral vessels to more general imaging systems that
display nearly all of the body’s soft tissues in detail.

Users assre more But its more than technology; its what that technology
responsibililty gives us: eg, better-quality images and more diagnostic in-
formation. Still, all of the operating modes and the vary-

ing output levels mean that more responsibility must be

assumed by the users. This isa point that is very oftenneg-

lected: many assume that if an instrument is “FDA ap-

proved,” then there is no risk of bioeftects. This is not

accurate because changing the mode of operation or ma-

nipulating controls has the potential to cause major

changes in output and hence in exposure (see Chapter 6).

Diagnostic ultrasound is widely accepted because it is a
superb diagnostic teol with an excellent history of safety.
We want to keep it that way. But with more and different
types of equipment, larger numbers of patients, and all of
the new applications, such as Doppler, 3-dimensional
(3D), and 4-dimensional (4D) ultrasound, theres in-
creased concern about potential biceftects.

Q. Now that we understand the potential for ultrasound-
induced bioeffects, should we change how we use the
equipment?

A, Wemust learn to balance the risks and benefits. We have
leamed about bioeffects: thermal effects or tissue heating
and mechanical effects such as cavitation. We learned how
intensity, exposure time, focal properties, frequency, and
pressure are associated with the risk of bioeffects. Using
too much intensity can increase the risks, but using too
little intensity for the dinical situation can lead to poor
images and the loss of essential information.

32 © 2009 by the ATUM
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When we use ultrasonic devices, we should remember
the safety concerns. Ultrasound should neither be used
as a “toy” to only obtain “souvenir” pictures (also known
as “entertainment ultrasound”) or without clinical need,
nor should it be considered as “perfectly safe.” We know
and have known for more than 75 years that ultrasound,
at certain levels, can alter biclogical systems. There will al-
ways be aneed for continued awareness of future research
findings. But we alse know that one should not hesitate
to have a diagnostic ultrasound examination when there

is clinical benefit to be derived.

Q. In the future, might there be increased risk as well as Future benefit versus risk

increased benefit?

A, The future may be quite different. If existing acoustic out-
put limits were removed, the primary responsibility for
the safety of acoustic output would shift even more from
design restrictions, as on current diagnostic ultrasound
devices, to the judgment of the users. In return for po-
tentially enhanced diagnostic capabilities, we will have to
balance the clinical need against the risk of an adverse
bioceftect. We will need to improve knowledge of the ther-
mal and mechanical mechanisms, the bioeffects of ultra-
sound, the ultrasound output levels being used, and the
relationship of cutput level to image quality. Unfortu-
nately, research has shown that, for now, the level of
knowledge of ultrasound end users regarding bioceffects
and the influence of the instrument controls on output is

limited.
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Prudent Use

Chapter 5
ALARA

Issues Addressed:

- The ALARA principle

« Controlling ultrasound energy

- Controlling exposure time

« System capability and ALARA

- Operating mode and ALARA

« Transducer capability and ALARA
- System setup and ALARA

« Seanning techniques and ATARA

Knowing that ultrasound energy is related to potential
biceffects, how can we reduce the risks?

We have a simple principle that we can apply to the use
ofultrasound energy. Its called ALARA, which stands for
“as low as reasonably achievable.” Following the ALARA
principle means that we keep total ultrasound exposure
as low as reasonably achievable while optimizing diag-
nostic information.

With new ultrasound equipment, the on-screen output
display (thermal index [TI] and MI) lets us determine
the exposure level in terms of the potential for biceftects.
For equipment that does not have an cutput display, we
depend on whatever output information, such as inten-
sity, decibels, or the percentage of power, that the system
provides.

Because the threshold, if one exists, for diagnestic ultra-
sound biceffects is undetermined, it becomes our re-
sponsibility to control the total exposure to the patient.
Controlling the total exposure depends on the cutput

ALARA, or as low as
reasonably achievable

Users control the total
exposure to the patient

Medical Ultrasound Safety, Second Editton

Vscan — Pouzivatelska priru¢ka
GM092119 01

35

8-53



Priloha

level and exposure time. The output level required for an
examination depends on the patient and the clinical need.
Not all diagnostic examinations can be performed at very
low levels. In fact, using too low a level may result in poor
data and the need to repeat the examination. Using too
high a level may not necessarily increase the quality of the
information, but it will expose the patient to unneeded
ultrasound energy. The use of ALARA is a way of imple-
menting safety assurance.

What determines Q. Ifthe output level depends on the patient and the clini-
exposure time? cal need, what determmines the exposure time?

A, Ultimately, the exposure time depends on the person con-
ducting the examination. Primarily; its our training, edu-
cation, and experience that determine how quickly we
can obtain a useful image and thus the length of the ex-
amination and the amount of exposure. So, the question
is, “How much time do we need to obtain the desired di-
agnostic information?”

System capabilities: But there are also some other factors that might affect the
Operating mode length of time that any particular tissue is exposed. Cne
Transducer capabilites is the mode, whether it a moving or a stationary beaun,
System setup and another is the choice of transducer. Other factors in-

Scanning techniques clude the patients body characteristics, the operators un-
Knowledge and experience + derstanding of the controls on the system and how they

affect output levels, and, particularly, whether continu-
ous wave or pulsed Doppler or color flow Doppler is
used. To achieve ALARA, we need thorough knowledge
of the imaging mode, transducer capabilities, system
setup, and operator scanning techniques.

Operating mode: Systern capabilities include the following: mode, trans-
B-mode + ducer capabilities, systern setup, and scanning techniques.

M-mode » Let’ talk about each. First, the mode we select, such as M-

Doppler + mode, B-mode, or Doppler, depends on what we're look-

Color flow Doppler ing for. B-mode imaging gives anatomic information,

while Doppler and color flow Doppler modes give infor-
mation about blood flow through vessels. M-mode gives
information about how anatomic structures mave in time.
If one wishes to use 30¥4D ultrasound, one needs to
remember that the 3D/4D image sets consist of series of

36 © 2009 by the ATUM
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B-mode 2-dimensional (2D) acquisitions, which are then
constructed by the computer into 3D/4D representations.
Hence, whatever the settings are for B-mode 2D imaging
will be what determines the output. Time will be the most
important variable because, on the one hand, a 2D sweep
will be fast and time limited, but prolonged exposure may
result from attempting to obtain the “best” set of images.

Second, transducer capabilities relate to the penetration Transducer capabilities:
depth of ultrasound in tissue at the frequency chosen, * Frequency
resolution, and field of view that we can obtain with the  Penetration
selected transducer. * Resolution

* Field of view
Third,, systern setup and control settings depend on where
we start on the output scale and on our knowledge of System setup:
which combination of controls gets the best results. * Starting output power

« Starting intensity outputs
Fourth, the scanning technique we use is based on our * Scanning results
knowledge of anatomy and pathology, of ultrasound
physics, and of the equipments signal-processing features Scanning techniques:
plus our experience with a given scanning medality, such + Anatomy and pathology
as sector, linear, and so forth. A systemn’s recording and * Ultrasound physics
playback features let us reduce the exposure time to just * Signal-processing features
the time necessary to obtain a useful image. Analysis and * Recording and playback
diagnosis can be performed with recorded images rather features

than lengthy live imaging sessions. The same can be said
about 3D volumes, obtained by an examiner and ana-
lyzed by this examiner or someone else, with no expo-
sure to the patient, at the bedside, the reading roorn, the

other side of town, or another country.

ATARA is a simple concept and easy to understand. Im-
plementing ALARA well, however, requires all of our
knowledge and skills as diagnostic ultrasound users. In
Part 3, we will learn how many of the contrels found on
diagnostic ultrasound equipment can affect ultrasound
output. Without an output display standard, we st rely
on that knowledge to estimate a patients ultrasound ex-
posure. With an output display standard, we have a real-
time indication of the exposure in terms of the potential
for biceffects. Either way, we implement ALARA by min-
imizing the exposure level and duration while being sure
to obtain the necessary diagnostic information.

Medical Ultrasound Safety, Second Editton
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CME Test 2

CME Test 2 Questions

The following questions are based on “Medical Ultrasound Safety, Second Edition,
Part 2: Prudent Use.” Both true-or-false and multiple-choice questions are in-
cuded. Fach question has only 1 correct answer. Photocopy the CME Test and
Evaluation Form, and send along with the applicable nonrefundable fee to
Medical Ultrasound Safety, Second Edition CME Test, ATUM, PO Box 79862,
Baitimore, MD 21279-0862 USA. This test may also be taken online at
wwwainum.org. Online participants can print their CME certificates instantly with
a passing grade of 70% or higher All tests must be received by March 30, 2012.
For complete CME Test Information, see page 23.

Objectives: After completing this activity, the participant should be
able to identify potential risks and benefits of ultrasound imaging and
discuss ncreasing end-user responsibility for prudent use.

1. Ultrascund benefits include:
A. Superb diagnostic mformation.
B. Portability.
C. Cost-effectiveness.
D. All of the above.

2. Known risks of ultrasound include tissue heating and cavitation.
True or False

3. Bubble-based contrast agents can increase the risk of cavitation and
thereby the risk of harm.

True or False

4. An elevated intrauterine temperature can be teratogenic.
True or False

5. 'When we use ultrasonic devices, we should remember that ultra-
sound:
A. Is perfectly safe.
B. Can alter biological systems.
C. Causes birth defects.
D. Has a well-defined threshold for bioeffects.

(continuied)
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CME Test 2

CME Test 2 Questions

The following questions are based on “Medical Ultrasound Safety,
Second Edition, Part 2: Prudent Use.”

6. Inthe United States, ultrasound is recommended in pregnancy only
when a medical indication exists.
True or False

7. Ifan instrument is approved by the US Food and Drug Administra-
tion, then there is no risk of biceflects.
True or False

8. Which output information lets us determine the exposure level in
termms of the potential for bioeffects?
A, Decibels.
B. Intensity.
C. Output display index.
D. Percentage of power.

9. The ALARA (as low as reasonably achievable} principle means
always keeping output at very low levels.
True or False

10. Following the ALARA principle means that we:
A. Control the output level.
B. Control the exposure time.
C. Optimize diagnostic information.
D. All of the above.

Send your completed forms along with the applicable nonrefundable fee to Medical
Uftrasound Safety, Second Edition QME Test, AIUM, PO Box 79862, Baltimore, MD
21279-0862 USA, or submit tests online at wwaw.aium.org.
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CME Test and Evaluation Form

CME Test and Evaluation Form

“Medical Ultrasound Safety, Second Edition, Part 2: Prudent Use.”
All tests must be received by March 30, 2012.

Please print. This section must be completed in ardar to recaive ChIE cradit.

Name

Degree
Street Address
Institutional Affiliation
City, State, ZIP Code

Telephone

Profession
Professional organizations in which you hold membership:

Primary Profession
O Physician - O Sclentist O Soncgrapher or Technologist O Other

Your Primary Employer is aln)
O Academic Insttution O Hospital O Private Practice O Combination O Other

Certifications (Please check all that apply):

ARDMS Certifications

O Abdomen O Ophthalmic Biometry

O Adult Echocardiography O Ophithalmolegy

[ Breast 0 Pediatric Echocardiography
O Neuroscnology O Wascular Technelogy

O Obstetrics/Gynecology O Fetal Echecardiography

Medical Board General and Subspecialty Certifications
O Diagnostic Radiology
O Neurcradiology O Pediatric Radiology O Vascular and Interventional Radiclogy
O Emergency Medicine
O Family Practice
O Internal Medicine
O Cardiovascular Disease O Endocrinology O Gastroenterology O Nephrology
O Meurology
O Muclear Medicine
O Obstetrics and Gynecclogy
[ Maternal and Fetal Medicine O Reproductive Endocrinology O Urogynecology
O Ophthalmology
O Pediatrics
O Podiatry
O surgery
[ Breast Surgery O General Vascular Surgery
O Urology
O Other

| attest to having completed this CME activity.

Signature:

(continued)
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CME Test and Evaluation Form

Payment

Please check the appropriate fee. This section must be completed In order to receive CME
credit. Fees subject to change.

Physicians 0 Member $20 (AIUM ID #
O Nonmember — $40

Sonographers O Member $10 (AlUM ID #
O Nonmember  $20

O I have enclosed a check made payable to the AIUM, in US dellars, in the amount of

O Please charge my MasterCard, VISA, or American Express card (circle type of card).

Account Number: Exp. Date
Test 2
Please circle the appropriate answer, This section must be completed in orderto receive CMVE cradlit
1. A B C. L. 6. True or False
2. True or False 7. True or False
3. True or False 8 A B. C. D
4. True or False 9. True or False
5. A B CD 10. A, B. C. D.
Evaluation

Please rate the overall educationaf effectiveness of this CVE activity (iating of 5 = superioy;
rating of T = poorl

1. Quality of “Part 2: Prudent Use” CME activity. 5 4 3 2 1
2. Appropriateness of the test questions. 5 4 3 2 1

3. The extent to which the stated educational chjectives {at the top of the CME test page)
werereached. 5 4 3 2

4. Choose “Yes” or “No.”

This activity will influence how | practice ultrasound. 0O Yes O Mo
I learned something new from reading this section. 0O Yes O No
Did this presentation appear to be influenced by an O Yes O No

unreported conflict of interest?
ff yes, please explain:

5. Asaresult of this CME activity, which of the following best describes a change
that you would consider making in how you practice ultrascund?

O A Twill slightly modify what | currently do.

O B. |will make a major change in what | currently do.

O C. Iwillimplement a technigue/ftechnology that is completely new to me.

0O D. Iwil implement a techniqueftechnology that | currently use but for a different
purpese.

O E. None of the above, but with some change to my practice.

OF lam net currently considering any changes in the way | use ultrasound after
completing this CME activity.

6. Flease describe any changets), if any, that you plan to make in the way you practice
uttrasound as a result of this CME actiity.
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Implementing ALARA

Chapter 6
Knobology

Issues Addressed:

« Basis of knobology

« Tradeoff between in situ ntensity and image depth

« Operator controls and ALARA
« Prudent use
- An example of implementing ATARA

Q.  What should we know about equipment control features,
otherwise known as “knobology,” to implement ALARA?

A, Whether a diagnostic ultrasound system has an output
display, the same types of controls are used to obtain the
needed diagnostic images. We should understand how
these controls affect acoustic output levels so we can use

them to get the best irmage with the least exposure. In this
chapter, we will learn about types of controls that are
available on most ultrasound imaging equipment.

Q. How can the operator contrel ultrasound output? Operator controls and ALARA

A, There are several external system controls the operator
can adjust to improve the quality of the image and to min-
imize the output intensity. To understand how these con-
trols are related to ALARA, let’s divide them into 3 broad
categories: First, controls that directly affect intensity.
Second, controls that indirectly affect intensity. These are
controls such as mode, pulse repetition frequency, and
others. When vou change the setting for one of these con-
trols, you may also be changing the intensity. Third, con-
trols that do not affect intensity. We can think of the third
category as “receiver controls.” These are controls that af-
fect the processing of ultrasonic echoes returned from the

body.
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These arentt “official” categories, but they help us under-
stand how the knobs affect ALARA. In fact, each equip-
ment manufacturer provides somewhat different sets of
controls. By reviewing the user’s guide for the equipment,
we can determine the particular controls that perform the

Controls directly affecting functions described here.
intensity:
Application selection + Lets look at controls that directly affect intensity. They are
Output intensity application selection and output intensity.
Application selection With application selection, we may choose from applica-

tions such as peripheral vesgel, cardiac, ophthalmic, fetal
imaging, and others. There may be different “ranges” of
intensity cutput based on these applications. Selecting the
right application range is the first thing you can do. For
example, cardiac intensity levels are not generally recorn-
mended for performing a fetal scan. Some systems au-
tomatically select the proper range for a particular
application, whereas others require a manual selection.

For equipment that does not have an output display, the
maximum intensity for each application is regulated by
the FDA. The FDA regulation is meant to limit ultrasonic
output levels to ranges historically used for each applica-
tion. But users have some choice in the matter; we are re-
sponsible for the proper selection of an application range.

For equipment with an output display; the FDA currently
regulates only the maximum output for the system. Man-
ufacturers establish intensity ranges appropriate for typi-
cal patient examinations. However, within the system
lirnits, users may override the application-specific limits.
We are responsible for being aware of the output level that
is being used. We know the output level from the system’s
real-time output display.

Qutput intensity or power Another control that has a direct effect on intensity is, of
course, output intensity: This control also may be called
transmit, powet, or output. Ongce the appropriate appli-
cation range has been selected, the transmit intensity con-
trol increases or decreases the output intensity within the
range. Most equipment allows you to select intensity lev-
els less than maximum, say 25% or 50%. ALARA implies
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that you select the lowest output intensity that is consis-
tent with good image quality.

Which contrels indirectly affect intensity?

The second group of controls is ntended to change as-
pects of the transmitted ultrasonic field other than the in-
tensity. However, because they change the field, the
intensity is affected. Whether the ntensity increases or
decreases and by how much is difficult to predict.

The choice of B-mode, M-mode, or Doppler, for example,
determines whether the ultrasound beam ic stationary or
in motion, which greatly affects the energy absorbed by
the tissue. If the beam is moving, then each targeted tis-
sue volume experiences the beam only for a fraction of
the time, except near the transducer for sector scans.
If the beam is stationary, then the time a targeted tissue
volurme in the beamn receives ultrasound is increased.

What about the pulse repetition frequency?

The number of ultrasound pulses in 1 second is referred
to as the pulse repetition frequency (PRE}. The higher the
PRE the more output pulses per second, increasing the
temporal-average intensity. There are several controls that
have an effect on the PRE For example, with some diag-
nostic ultrasound systems, if we decrease the scan depth,
then the system may automatically increase the PRE

Next on the list is focusing. How would focusing affect
the intensity?

In focusing, the beam is narrowed to get a better lateral
resolution, mcreasing the spatial average intensity. Most
systerns adjust their output to oftset the effects of focusing,
so they tend to maintain the same intensities. As operators,
we need to set the transducer focus at the depth of the
structure we're examining. Different examinations require
different focal depths. Setting the transducer focus at the
proper depth improves the resolution of that structure,
and we don't need to increase intensity to see it better.

Conirols indirectly affecting
intensity:

* System mode

* Pulse repetition frequency
* Focusing depth

¢ Pulse length

o Transducer choice

System mode

Pulse repetition frequency

Focusing depth
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Pulse length Q. What about the pulse length?

A.  Pulse length, sometimes called burst length or pulse du-
ration, is the time the pulse is on. In general, the longer
the pulse, the greater the temporal-average intensity value,
which both raises the temperature in the tissue and
slightly increases the likelihood for cavitation. In pulsed
Doppler imaging, increasing the Doppler sample volume
length usually mcreases the pulse length.

Transducer choice Q. Transducer choice is another factor that indirectly affects
ntensity. How?

A, Tissue attenuation increases with the transducer fre-
quency: The higher the frequency, the higher the attenu-
ation. That is, a higher-frequency transducer requires
more output intensity to “see” at a greater depth. To scan
deeper at the same output intensity, a lower-frequency
transducer must be used. So, for deeper structures, if we
find ourselves maximizing the cutput and gain without
obtaining good image quality, we may have to switch to
a lower frequency.

Receiver controls that Q. Weare calling the third category receiver controls. We use
affect the image only: these to improve image quality. They have no eftect on
Recetver gain output; they only affect how the ultrasound echo is
Time-gain compensation = received and processed. The controls include gain, time-
Video dynarnic range » gain compensation (TGC), video dynamic range, and
Postprocessing + postpracessing. Lets just look at one of these: systern gain.

How can we use the receiver gain to implement ATARA?

Always increase the receiver A.  The receiver gain controls amplification of the retum echo
gain first signal. To obtain good diagnostic information, a high
return signal amplitude is needed. This can be attained

either by higher output, similar to talking louder, or by

higher receiver gain, similar to a hearing aid with a vol-

ume contrel. The need for gain is determined by tissue

attenuation, ie, how rmch of the ultrasound is lost as it

passes to the anatomic structure being imaged and back

to the transducer. In some cases, we control the receiver

gain by setting the gain control or TGC. But in other cases,

gain is automatically adjusted by the systemn when the

user adjusts the output control. If the equipment has a
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receiver gain control, and we're searching for a weak sig-
nal, we should always increase the systerm receiver gain
first, and then increase the power output. That way, we
reduce the output required and make it less likely to use
high acoustic intensities in the patients body tissue.
Remember, low receiver gain may necessitate using a
higher output or may result in suboptimal image quality.

Q. What is an example of the use of ALARA in a clinical ex-

amination?

A, Imagine we are getting ready to do a liver scan. It will in-
volve the use of B-mode, color, and Doppler ultrasound.
Lets see how we would follow the ALARA principle to set

up and conduct the examination.

The first thing we need to do is select the appropriate * Select transducer
transducer frequency. Next, we adjust the output intensity s Check output transmit
(or power) transmit setting. We check to make sure that setting

it is positioned at the lowest possible setting to produce an + Adjust focus

image. We adjust the focus to the area of interest and then * Increase receiver gain
increase the receiver gain to produce auniform represen- o Adjust output transmit
tation of the tissue. If we can obtain a good image by in- again

creasing the gain, we can lower the output and continue
to increase the gain. Only after making these adjustiments
and if tissue penetration or echo amplitude levels are in-
adequate should we ncrease the output to the next higher

level.

After we have achieved a good B-mode image, then we Minimize expostire time
canuse calor to localize the blood flow so we can position

the Doppler sample volume. This allows us to locate the

vessel of interest faster, and that minimizes exposure time.

Now that we have an image of the vessel, we position the

range gate (or sample volume gate) over the vessel.

Now we check the Doppler trace. We adjust the power Adjust output transmit setting
setting by setting the Doppler transmit intensity at the again

lowest possible level to produce a clear signal. We will

male a few more adjustments, eg, adjusting the velocity

scale. Now we increase the receiver gain to get a diagnos-

tic signal. If maximum gain adjustments are inadequate,

then we raise the output to the next higher level.

Medical Ultrasound Safety, Second Edition

Vscan — Pouzivatelska priru¢ka
GM092119 01

47

8-65



Priloha

That basically is how we implement ALARA. Select the
right transducer, start with a low output level, and obtain
the best image possible by using focusing, receiver gain,
and other imaging controls. If that is not adequate for di-
agnostic purposes, then increase the output level.

We can further implement ALARA by reducing the total
ultrasonic exposure time. That is, using our skill, experi-
ence, and knowledge of the patient, we can structure the
examination to find and obtain useful images quickly.
Recording and playing back parts or all of the exarmina-
tion for later measurerment and analysis can further min-
imize the duration of the exposure.

Q.  There are many different types of ultrasound systerns with
different controls and displays. Does ALARA change from
systern to systern?

Some systerns do not have an A, ALARA remains the same: keep ultrasound output as low
output control; different as reasonably achievable. How we do that will change
systems have different controls somewhat from systemn to system. For example, virtually
and displays all medical diagnostic ultrasound equipment has some

type of acoustic output control. However, we may occa-
sionally see a single-purpose device that doesn't have an
output adjustment. In this case, we practice ALARA by
minimizing the exposure time.

Acoustic output control: If the machine has an output control, we use it and the
Percentage (dB) * other controls to achieve ALARA. But remember, there

Direct unit (mW/em? or mw) are a variety of different types of ntensity settings on ul-
Thermal index » trasound equipment, depending on the manufacturer’s

Mechanical index design. For example, some equipment may have a sepa-

rate control on the keyboard or console that has discrete
increments. Other equipment may have the ntensity level
adjustrment accessed through the system presets. And out-
put settings may be displayed in a variety of difterent
ways. For example, acoustic output may be expressed as
a percentage of total power, in decibels, in intensity units
of milliwatts per square centimeter, or in thermal and me-
chanical indices.
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In addition to the technical aspect of ALARA, there% the
philosophical aspect. This includes minimizing the scan
time, performing only required scans, and never com-
promising quality by rushing through an examination.

Q. We're responsible for patient care, and we must use diag-
nostic ultrasound prudently. Whats the rule for prudent

use?

A, We want the best diagnostic information with minimal
exposure to the patient. And because the threshold at

which ultrasound energy causes bioeffects for each ndi-
vidual patient is not known, our goal st be to adjust
the output intensity of the equipment to get the most in-
formation at the lowest possible output level.

Thats what we mean by ALARA. Using settings that are as
low as reasonably achievable allows for the best quality

ultrasound data for diagnosis.
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Implementing ALARA

Chapter 7

The Output Display Standard

Issues Addressed:

« Purpose of the output display standard

+ Mechanical index

+ Thermal index

« Soft tissue thermal index

« Cranial bone thermal index
+ Bone thermal index

« What the indices mean

« How to irmplemnent ALARA by using the indices

@, Whatis the output display standard?

A, Most diagnostic ultrasound systems now on the market

irmplernent output display indices that relate to the po-
tential for ultrasound biceffects. These indices and how
they are to be displayed were originally specified in a
standard developed in a cooperative effort by the
Naticnal Electrical Manufacturers Association, the FDA,
the AIUM, and meny other medical and basic science
socteties. The full narne of this standard is Standard for
Real-time Display of Thermal and Mechanical Acoustic Output
Indices on Diagnostic Ultrasound Equipment, Revision 2. It is
referred to colloquially as the output display standard
(ODS). The content of this standard has now been
adopted internationally by the International Electrotech-

nical Commission.

Q. Whatis displayed?

A, Two types of indices may be displayed: TI, which pro- Output display:
vides an indication of the risk of harm due to thermal » Thermal index
mechanisins, and M1, which provides an indication of the * Mechanical index

risk due to mechanical or nonthermal mechanisms, such

as cavitation.
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Q. What is the purpose of the ODS?

A.  The goal of the ODSis to make users aware of the actual
output of their ultrasound equipment as it is being used.
The TI and MI provide real-time information about the
potential for bioeffects that can be used to help imple-
ment ALARA easily and efficiently. As users, we can
quickly learn how different control settings change the
indices. We irnplernent ALARA by obtaining needed in-
formation while keeping the indices, the potential for bio-
effects, as low as reasonably achievable.

The Miis a relative ). What is the MT?
indicator of the potential
formechanical effects A. Scientific evidence suggests that mechanical or nonther-

mmal bioeffects, such as cavitation, are threshold phenorn-
ena, occurring only when a certain level of output is
exceeded. However, the threshold level varies depending
on the tissue. The potental for mechanical effects is
thought to increase as the peak pressure increases but to
decrease as the ultrasound frequency increases. The M1
autornatically accounts for both the pressure and fre-
quericy. When interpreting the M1, remernber that it is in-
tended to estimate the potental for mechanical biceffects.

e The higher tlhe index reading, the greater tlhe Potentlal.
Mode Mode However, neither M1 = | nor any other level indicates that
Soft s et a biceffect is actually occurring. We should not be
% il e . . .
Tissuc SBE | e apernan alarmed by the reading, but we should use it to imple-
= S
Chohel| | = - ment the ALARA principle.
priccens e e Q. Whatis the TI?
Three thermal indices: A, Actually, there are 3 Tlsthat are used for different combi-

Soft tissue thermal index » nations of soft tissue and bone in the area to be exam-
Cranial bone thermal index + ined. The purpose of the Tls is to keep us aware of
Bone thermal index « conditions that cause increased termperature elevations,
whether at the surface, within the tissues, or at the point

where the ultrasound is focusing on bone.

I
[
[
[

The soft tissue T1{TIS) provides information on whether
a change in an instrurment setting will lead to an increase
or decrease in ternperature within soft homogeneous tis-
sue. The cramial bone T (TIC) provides information on
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increases or decreases in ternperature in bone at or near
the surface, such as may occur during a cranial examni-

nation. The bone T1(TIB) provides information on tern-

perature changes in bone at or near the focus after the
beamn has passed through soft tdssue. For exarnple, the
TIB is appropriate when focusing near fetal bone during

a second- or third-trimester exarnination.

The Tlis a relative indicator of the ternperature rise. Thus, The Tlis a relative indicator
a Tlreading of 2 represents a higher temperature rise than of the temperature tacrease
a Tlreading of 1. Because the Tlisnot an accurate meas-

ure of the ternperature rise in vivo, 2 TLof 1 should not

be taken literally to mean an actual incresse in ternpera-

ture of 1°C, nor should a TT of 2 be taken to mean an in-
crease of 2°C. Any actual in vivo increase in the risk of

biceffects due to therrnal mechanisms in the patient isin-

fluenced by a nurnber of factors, such as the tissue type,
blood perfusion, mode of operation, and exposure time.
Those who developed the standard deliberately chose the
termn index to avold a literal associaton between the TI
reading and the actual ternperature increase. The Tl does,

however, provide important informaton to the vser: it in-
dicates that the possibility for an increase in the risk of

potential bioeffects due to thermal mechanisins exists,

and it provides a relative magnitude that can be used to

implement ALARA.
Q).  How and when are the output indices displayed? No display of any index value is
vequired if the transducer and
A, The cutput display must be located to be easily seen by system are not capable of
the operator during an exarnination. An output display is exceeding an Mlora Tlof 1

not required if the transducer and systern are not capable
of exceeding an Ml or a Tl of 1. However, if the trans-
ducer and systemn are capable of exceeding an Ml ora T1
of 1, then it st display values as low as 0.4 to help the

user implement ALARA.

The standard requires, in instrurnents where the indices A display of an index value

are required to be displayed, that both indices be dis- as low as 0.4 is required if the

played at all times. fransducer and system are
capable of exceeding an MI
oraTlof I
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Q. Are there other system features required by the ODS?

Manufacturers are required to A. The ODS requires manufacturers to provide default set-
provide default settings tings on their equipment. These settings establish the out-
put level that will be used autormatically at powerup,
entry of new patient information, and a change fromnon-
fetal to fetal application presets. Once the examination is
under way, the user should adjust the output level as
needed to achieve clinically adequate images while keep-
ing the output index as low as possible.

Q. Isit really that simple? All we need to know is the output
index value?

A.  Yes and no. A high index value does not always mean
high risk, nor does it mean that biceftects are actually
occurring. There may be moditying factors that the index
cannot take into account. But high readings should
always be taken seriously. Attempts should be made to
reduce index values but not to the point that diagnostic
quality is reduced.

Minimizing exposure time The indices do not take time into account. The exposure
will help reduce risk time is an important factor users must keep in mind, es-
pecially if the ndex is n a range that might be consid-
ered high. The exposure time is the ultrascund exposure
time at a particular tissue region. In all cases, minimizing

the ultrasound exposure time will help reduce risk.

Every patient is different. The tissue characteristics as-

sumned in the formulas for the output display indices may

differ significantly from the characteristics of the patient

or examination type. Important characteristics we should

consider include:

+ Body size;

+ Blood flow (or perfusion);

+ The distance the organ of interest is from the surface;

¢+ Where the bone is in relation to the beam axis and
focal point; and

* Factors, such as the presence or absence of fluid, that
atfect the attenuation of ultrasound.
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Tell us in more detail how to use the output display to
help implement ATARA.

Lets lock at the basic principles to follow. To begin, we
determine which TI is being displayed. The displayed TI
is mode specific, so the index selection is automatic. How-
ever, some equipment may allow us to override or add to
the systerns choice. When displaying a TI, we should ask
4 questions:

Thermal Index Tissues Typical Examinations
TIS Soft tissue Cardiac, first-
trimester fetal
TIB Bone near Second- and
focus third-trimester
fetal
TIC Bone near Transcranial
surface

First, which TI is appropriate for the study we are per-
forming: TIS, TIC, or TIB? The TIS is appropriate when
imaging soft tissue and is used, eg, during first-trimester
fetal examinations or in cardiac color flow imaging ex-
aminations. The TIC is used during transcranial exami-
nations. The TIB is used when the focus is at or near
bone and may be appropriate for second- and third-
trimester fetal examinations or certain neonatal cephalic
examinations.

Second, are there modifying factors that might create
either an artificially high or low reading? These modify-
ing factors include the location of fluid or bone and blood
tlow. For example, is there a low attenuation path so that
the actual risk for local thermal biceffects is greater than
that suggested by the TI display? This could be caused by
an unusually long distance of amniotic or other fluid
through which the ultrasound must travel. Another ex-
ample is that a highly perfused tissue area may have a
lower thermal risk than indicated because blood flow
transports heat away from the tissue.
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Third, even if the index value is low, can I bring it down?
Because there is uncertainty about how high is “too high,”
we should always be alert to ways to adjust the system to
reduce the indices. In many cases, an index reading can
be reduced without decreasing the quality of the image.

Finally, how can we minimize the ultrasound exposure
time without compromising diagnostic quality? This does
not mean that we rush through the examination and take
the chance of not getting information necessary for an ac-
curate diagnosis. It means that we should get the best
image possible with as little exposure time as necessary.
There are a number of ways to reduce the exposure time.
For example, if the system does not digable pulsing dur-
ing a freeze frame, remove the transducer from the pa-
tient while working with a frozen image on the ultrasound
display. Don't scan obstetric patients twice, once to obtain
necessary diagnostic information and again to show im-
ages to the patientts family and friends. Don't use addi-
tional modes, such as Doppler or color, unless they
benefit the diagnosis. Only scan areas of the body that are
necessary to the diagnosis or contribute to the medical
care of the patient.

Q. Give us some examples that show how the indices can be
used to implement ALARA.

A, We will look at several examples. When we consider the
MI, it might be reduced by selection of the appropriate
transducer type, ultrasonic frequency, focal zone, and re-

ceiver gain.
Implementation of ALARA Because there are 3 TIs, it is not so simple. As we go
by using the indices through the examples, remember the 4 questions we
should ask related to the TT:
» Which TI?

+ Are there modifying factors?
¢+ Can we reduce the index value?
¢+ Can we reduce the exposure time?

The first example is a color flow scan of the portal vein of
the liver. The TIS is the appropriate selection tor nenob-
stetric abdominal exammations. Possible modifying fac-
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tors include capillary perfusion and body size. High per-
fusion in the imaged tissue will reduce thermal effects,
whereas conversely, a lack of perfusion may increase
them. With increasing body size, extra tissue attenuation
decreases mechanical and thermal effects at the focus.
Also, when considering the focus for a soft tissue exami-
nation, remermber that the greatest heating might occur at
the surface, at the focal point, or somewhere in between.
For scanned modes, such as B-mode and color flow im-
aging, and for sector transducers, the greatest heating is
usually close to the surface,

The second example is a pulsed Doppler cardiac exarmi-
nation. Again, the TIS is the appropriate TI. The cocling
effect of cardiac blood flow is a very important modifying
factor. Therefore, the risk of a thermal biceffect would be
significantly reduced.

The next example is a second-trimester pulsed Doppler
fetal examination. In most cases with unscanned modes,
such as pulsed Doppler, the TI indicates the thermal risk
near the surface. If bone is not present, the greatest heating
is likely to occur between the surface and the focus or sam-
ple volurne, and the TIS is the relevant index. But if bone
is present, the greatest heating will occur at the location of
the bone. In this example, the TIB is the relevant index, al-
though it will overestimate the thermal risk unless the bone
is located within the focal zone or sample volume.

The presence of fetal bone near the focal zone is the im-
portant factor. If the pulsed Doppler mode is used to
measure umbilical blood flow, and we are sure that there
is no bone near the sample volume, the TIS is appropri-
ate. However, because the transducer may be moved, it is
usually best to make the more conservative choice and
select the TIB for all second- and third-trimester exarni-
nations. Of direct concern are the fetuss developing neu-
ral tissues, such as the brain and spinal cord, that may be
in a region of exposed bone.

Other modifying factors include the type of overlying tis-
sue, whether it is fluid or soft tissue, and the exposure
time at the particular tissue region. The presence of fluid
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is important because if more than half of the path is fluid
filled, then the actual thermal risk may be higher. To re-
duce the potential thermal risk, consider aiming the trans-
ducer to miss most of the bone structure without losing
the region of interest, if possible, and optimize receiver
gain and sample volume controls.

An additional consideration is whether greater heating is
likely to be near the surface (in the mothers tissues) or
deeper (in the fetal tissues). This depends mostly on
whether we are using a scanmed 2D or celor) or un-
scarmed (M-mode or Doppler) mode. For scanned
modes, the greatest heating tends to be near the surface;
for unscanned modes, it is closer to the focal zone. How-
ever, in most cases in which bone is located along the
beam axis, the maximum will occur at the location of the
bone.

Another example is a transcranial examination, in which
the TIC is the appropriate TI. The presence of bone near
the surface is the important factor in this case. To reduce
the TIC reading, consider scanning through a thinner part
of the skull, so that a lower output setting can be used.

The final example is a necnatal cephalic exammation. The
choice of the TI depends on the location of bone. Gener-
ally, in an examination through the fontanel, the TIB is
the appropriate index because of the chance of focusing
near the base of the skull. The TIS might be appropriate
if the focal zone will always be above the base of the skull.
If the examination is through the temporal lobe, the tern-
poral bone near the surface makes the TIC the appropri-
ate index.
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CME Test 3 Questions

The following questions are based on “Medical Ultrasound Safety; Second Edition,
Part 3: Implementing ALARA.” Both true-or-false and multiple-choice questions
are induded. Each question has only 1 corvect answer. Photocopy the CME Test and
Evaluation Form and send along with the applicable nonrefundable fee to
Medical Ultrasound Safety, Second Edition CME Test, AIUM, PO Box 79862,
Baltimore, MD 21279-0862 USA. This test may also be taken online at
www.ditim.org. Online participants can print their CME certificates instantly with
a passing grade of 70% or higher. All tests must be received by March 30, 2012.
For complete CME Test Information, see page 23.

Objectives: After completing this activity, the participant should be able to
discuss the use of output display indices and system control features to im-

plement the ALARA (as low as reasonably achievable) principle.

1. Which operator-adjustable contrels indirectly affect intensity and risk
for bioeffects?
A. Pulse repetition frequency.
B. Pulse length.
C. Focusing depth.
D. All of the above.

2. In pulsed Doppler ultrasound, increasing the Doppler sample volume
length usually ncreases the pulse length and temporal-average mtensity
True or False

3. Increasing the temporal-average intensity value both raises the temper-
ature in the tissue and slightly increases the likelihoed for cavitation.
True or False

4. More energy is delivered to targeted tissue vohunes by scanned modes,
such as 2-dimensional or color, than by unscanned modes, such as
M-mode or Doppler.

True or False

5. Which thermal index (TI) is appropriate when focusing at or near fetal
bone during a second- or third-trimester examination?
A. Bone TI.
B. Cranial bone TI.
C. Soft tissue TL
D. None of the above. {continued)
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CME Test 3 Questions

The following questions are based on “Medical Ultrasound Safety,
Second Edition, Part 3: Implementing ALARA.”

6. The potential for mechanical effects is thought to increase as the
ultrasonic frequency increases.
True or False

7. During a fetal examination, if more than half of the path is fluid filled,
then the actual thermal risk to the fetus may be higher than that sug-
gested by the TI display.

True or False

8. Which staternent is always true when the index value is high?
A. The bioeftects risk is high.
B. The bioeffects risk is low.
C. Bioeffects are occurring
D. The index value should be reduced if possible but not to the
point that diagnostic quality is reduced.

9. High perfusion in imaged tissue significantly increases the risk of a
thermal biceffect.
True or False

10. Which factor is not taken nto account by either the TT or mechan-
ical index?
A. Exposure time.
B. Frequency.
C. Intensity.
D. Pressure.

Send your completed forms along with the applicable nonrefundable fee to Medical
Uftrasound Safety, Second Edition OVIE Test, AIUM, PO Box 79862, Baltimore, MD
21279-0862 USA, or submit tests online at www.aium.org.
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CME Test and Evaluation Form

“Medical Ultrasound Safety, Second Edition, Part 3: Implementing
ALARA.” All tests must be received by March 30, 2012.

Please print. This section must be completed in ardar to recaive ChIE cradit.

Name

Degree
Street Address
Institutional Affiliation
City, State, ZIP Code

Telephone

Profession
Professional organizations in which you hold membership:

Primary Profession
O Physician - O Sclentist O Soncgrapher or Technologist O Other

Your Primary Employer is aln)
O Academic Insttution O Hospital O Private Practice O Combination O Other

Certifications (Please check all that apply):

ARDMS Certifications

O Abdomen O Ophthalmic Biometry

O Adult Echocardiography O Ophithalmolegy

[ Breast 0 Pediatric Echocardiography
O Neuroscnology O Wascular Technelogy

O Obstetrics/Gynecology O Fetal Echecardiography

Medical Board General and Subspecialty Certifications
O Diagnostic Radiology
O Neurcradiology O Pediatric Radiology O Vascular and Interventional Radiclogy
O Emergency Medicine
O Family Practice
O Internal Medicine
O Cardiovascular Disease O Endocrinology O Gastroenterology O Nephrology
O Meurology
O Muclear Medicine
O Obstetrics and Gynecclogy
[ Maternal and Fetal Medicine O Reproductive Endocrinology O Urogynecology
O Ophthalmology
O Pediatrics
O Podiatry
O surgery
[ Breast Surgery O General Vascular Surgery
O Urology
O Other

| attest to having completed this CME activity.

Signature:

(continued)
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CME Test and Evaluation Form

Payment

Please check the appropriate fee. This section must be completed In order to receive CME
credit. Fees subject to change.

Physicians 0 Member $20 (AIUM ID #
O Nonmember — $40

Sonographers O Member $10 (AlUM ID #
O Nonmember  $20

O I have enclosed a check made payable to the AIUM, in US dellars, in the amount of

O Please charge my MasterCard, VISA, or American Express card (circle type of card).

Account Number: Exp. Date
Test 2
Please circle the appropriate answer, This section must be completed in orderto receive CMVE cradlit
1. A B C. L. 6. True or False
2. True or False 7. True or False
3. True or False 8 A B. C. D
4. True or False 9. True or False
5. A B CD 10. A, B. C. D.
Evaluation

Please rate the overall educationaf effectiveness of this CVE activity (iating of 5 = superioy;
rating of T = poorl

1. Quality of “Part 3: Implementing ALARA” CME adtivity. 5 4 3 2 1
2. Appropriateness of the test questions. 5 4 3 2 1

3. The extent to which the stated educational chjectives {at the top of the CME test page)
werereached. 5 4 3 2

4. Choose “Yes” or “No.”

This activity will influence how | practice ultrasound. 0O Yes O Mo
I learned something new from reading this section. 0O Yes O No
Did this presentation appear to be influenced by an O Yes O No

unreported conflict of interest?
If yes, please explain:

5. Asaresult of this CME activity, which of the following best describes a change
that you would consider making in how you practice ultrascund?

O A Twill slightly modify what | currently do.

O B. |will make a major change in what | currently do.

O C. Iwillimplement a technigue/ftechnology that is completely new to me.

0O D. Iwil implement a techniqueftechnology that | currently use but for a different
purpese.

O E. None of the above, but with some change to my practice.

OF lam net currently considering any changes in the way | use ultrasound after
completing this CME activity.

6. Flease describe any changets), if any, that you plan to make in the way you practice
uttrasound as a result of this CME actiity.
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Conclusion

In more than 3 decades of use, there has been no report of
injury to patients or to operators from medical ultrasound
equipment. We in the ultrasound commmnity want to keep
that level of safety.

In the past, application-specific output limits and the users
knowledge of equipment controls and patient body character-
istics have been the means of minimizing exposure. Now, more
information is available. The MI and TI provide users with in-
formation that can be specifically applied to ALARA. MI and TI
values eliminate some of the guesswork and provide an indi-
cation of both what may actually be happening within the pa-
tient and what occurs when control settings are changed. These
make it possible for the user to get the best image possible
while following the ATARA principle and, thus, to maximize
the benefit/risk ratio.
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