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Predmét: dostupna dopliiujici informace o méreni vybojové impedance elektrody.
Vazeny pane doktore,

Boston Scientific CRM vam chce zprostiedkovat nasledujici informaci. Nedavno jsme publikovali aktualizaci produktu
nazvanou ,Shock Lead Impedance Testing — Testovani vybojové impedance elekirody”, ktera poskytuje podrobnosti
tykajici se techniky mé&feni vybojové impedance nasi elektrody a interpretaci naméfenych hodnot. Dilezité je, Ze tato
aktualizace produktu specifikuje nasledujici body.

e Zpravy ,Check Shock Lead” z programatoru a Cervené vystrahy z dalkové fizeného monitorovaciho systému
LATITUDE nemusi nutné ukazovat na problém systému elektrody. SpiSe pfedstavuji upozornéni na skute&nost,
Ze hodnota impedance elektrody se vyskytla mimo typicky pracovni rozsah a nasledné opatieni je na misté.

¢ Standardni testy k odstrafiovani problému elektrody mohou byt vyuZity k vyhodnoceni integrity systému elektrod.

e Pokud je nutna asistence pfi fe$eni problémi spojenych s naméfenim hodnot vybojové impedance elektrody
mimo dany rozsah, Ize 0 pomoc pozZadat technické oddéleni Boston Scientific.

Soudasné defibriladni systémy Boston Scientific méfi vybojové impedance elektrody do hodnoty 200 ohmi a
vysledky exportuji do programatoru a do monitorovaciho systému LATITUDE formou programu s dennimi hodnotami
méfeni. Namérena hodnota vybojové impedance elektrody vy$3i neZz 125 ohml nebo niz8i nez 20 ohmi generuje
vystraZnou zpravu na obrazovkach programatoru a ,Red Alert” v ramci systému LATITUDE (pokud je aktivovan).
AvSak naméfena hodnota, ktera byla podnétem pro vystrahu, se nezobrazi. RovnéZ tak hodnoty impedance mimo
rozsah nejsou zakresleny do grafl trendd v programatoru nebo systému LATITUDE. Boston Scientific obdrzel
zpravy, Ze, v nékterych pfipadech, tato skutetnost zt&Zuje Iékafiim FeSeni probiémi a rozhodnuti, zda hodnota
impedance mimo rozsah skuteéné odrazi skryty problém elektrody / systému.

Boston Scientific rozesila dopis (kopie pfiloZena), ve kterém informuje zdravotnické odborniky, Ze mohou nyni
telefonicky kontaktovat technické oddéleni Boston Scientific, aby v pfipad& vystrahy ziskali naméfené hodnoty
impedance elektrody (do 200 ohmd). V&fime, Ze moZnost pfistupu ke specificky naméfenym hodnotam napomize
procesu feseni problémda.

Boston Scientific si je védom vyznamu, ktery toto sdé&leni mlZe piinést Iékaflim a pacientiim, a chce vas timto ujistit,
Ze bezpeénost pacienti zlistava prioritnim zajmem. Pokud mate dal$i dotazy tykajici se tohoto sdéleni, prosim
kontaktujte mé.

S actou,
Ing. Lucie Mudra KFizova
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IMPORTANT DIAGNOSTIC INFORMATION

Boston,.
Scientific

4100 Hamline Avenue North
St. Paul, MN 55112-5798

www.bostonscientific.com

October, 2011
Subject: Additional shock lead impedance measurement information is available

Dear Doctor,

Boston Scientific recently published a Product Update titled “Shock Lead Impedance Testing” (copy attached),
which provides detail regarding our shock lead impedance measurement technique and interpretation of test
results. Importantly, this Product Update specifies that

¢ “Check Shock Lead” messages from the programmer and Red Alerts from the LATITUDE® remote monitoring
system are not necessarily indicative of a lead system problem. Instead, they are a prompt that the lead
impedance value has moved outside of the typical operating range, and further investigation is prudent.

e Standard lead troubleshooting tests can be used to assess lead system integrity.

o If assistance is needed in troubleshooting out-of-range shock lead impedance measurements, Boston
Scientific Technical Services can be contacted for help.

Current Boston Scientific defibrillator systems measure shock lead impedances up to 200 ohms, and export
results to the programmer and LATITUDE monitoring system via the Daily Measurements feature. A measured
shock lead impedance that is greater than 125 ohms or less than 20 ohms will generate an alert message on
programmer screens and a “Red Alert” within LATITUDE (if activated). However, the measured value that
prompted the alert is not displayed. Similarly, out-of-range impedance measurements are not plotted on
programmer or LATITUDE trending graphs. Boston Scientific has received reports that, in some instances, this
has made it more difficult for physicians to troubleshoot the system and determine whether the out-of-range
impedance value truly reflected an underlying lead/system issue.

In order to help resolve this, we want to make you aware that health care professionals may now call Boston
Scientific Technical Services to obtain the measured lead impedance value (up to 200 ohms) in the event
of an alert. We hope that having access to the specific measured value will aid the troubleshooting process.

Further Information

Please contact Boston Scientific Technical Services for instructions on how to obtain more detailed shock lead
impedance information when needed. If you have any questions regarding this communication, contact your local
Boston Scientific representative or Boston Scientific Technical Services.

Sincerely,

Steven C de Baca

Vice President, Quality Assurance
Cardiology, Rhythm & Vascular
Boston Scientific Corporation

Attachment: “Shock Lead Impedance Testing” Product Update

United States Technical Services Europe Technical Services Asia Pacific Technical Services
1.800.CARDIAC (227.3422) +32 2 416 7222 +61 2 8063 8299
tech.services@bsci.com eurtechservice@bsci.com aptechservice@bsci.com



Product Update S]('):’i)esltﬁﬁlﬁc

Shock Lead Impedance Testing

Product Update articles provide clinical and technical information focused on the function and performance of Boston Scientific
Cardiac Rhythm Management products.

Summary

Lead impedance measurements are a useful tool for evaluating the integrity of an implantable defibrillator’s shock lead
system. Recent trends in lead model selection (more single coil leads), introduction of lead vector programmability
(single coil shocking vectors can be programmed for dual coil leads), and circuit technology advancements within
newer defibrillator generations have introduced differences in both test methodology and interpretation of lead
impedance test results. The discussion below explains changes in lead configuration preferences and new test
methodology in COGNIS®, TELIGEN®, INCEPTA™, PUNCTUA™, and ENERGEN™ defibrillator families, and clarifies
how to interpret test result differences from prior defibrillator-lead combinations.

Products Referenced*
COGNIS®, TELIGEN®, INCEPTA™, PUNCTUA™, and ENERGEN ™ CRT-Ds and ICDs, and LATITUDE® remote patient monitoring system

*Products referenced herein may not be approved in all geographies.
For comprehensive information on device operation and indications for use, reference the appropriate product labeling.

© 2011 by Boston Scientific Corporation or its affiliates. Al rights reserved.

Shock Lead Impedance Measurement Tools

Evaluating shock lead impedance, in combination with other non-invasive diagnostic techniques, can help assess and
troubleshoot potential lead integrity and lead/pulse generator connection issues. All Boston Scientific defibrillators
provide two shock lead impedance measurement tools:

High-energy shocks: Shock lead impedance is measured and displayed for every therapeutic or commanded
shock. This high-energy diagnostic tool is designed to provide immediate feedback regarding lead system
integrity by detecting out-of-range shock lead impedance values and initiating appropriate programmer screens
and device tones. Note that this article will focus on low-energy rather than high-energy impedance tests.

Low-energy test: Shock lead impedance is also measured every 21 hours using a painless, sub-threshold
measurement, also referred to as a Shock Lead Integrity Test. During this test, the pulse generator delivers a low-
energy pulse through the shocking electrodes, and measures the resulting impedance. Due to the significantly
lower energy test signal, this measurement technique may yield test results that are different than measurements
conducted during shock delivery.

“Check Shock Lead” Messages and LATITUDE Red Alerts
Boston Scientific defibrillators and the LATITUDE remote patient monitoring system can provide a notification for shock
lead impedance measurements that exceed a specified minimum or maximum:

o When measured shock lead impedance is less than 20 ohms or greater than 125 ohms?®, the implanted
defibrillator generates a “Check Shock Lead” message (via the programmer). Out-of-range values are displayed
as either ">125 ohms” or “<20 ohms”; the actual measured value is not displayed when limits are exceeded.
Similarly, out-of-range impedance measurements are not plotted in trending graphs available on the
programmer, but rather appear as data gaps that can be identified using the slider.

o The LATITUDE remote patient monitoring system will generate a Red Alert if/iwhen it detects a Check Shock
Lead message within an implanted defibrillator. Following review, Red Alerts can be dismissed from the
LATITUDE website display. However, notification for a new occurrence of an out-of-range shock lead
impedance will not be sent until the implanted defibrillator is interrogated with a programmer at an in-clinic
follow-up and the previous message has been reviewed.

It is important to note that Check Shock Lead messages and LATITUDE Red Alerts are not necessarily indicative of a
lead system problem, but rather are a prompt that the lead impedance value has moved outside of the typical
operating range. Standard lead troubleshooting tests can be used to assess lead system integrity. This may include

§Programmable in some older devices, with nominal value of 80 ohms
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additional low-energy impedance tests with and without isometrics, programming and reviewing other shock lead
configurations, reviewing historical impedance measurements and other diagnostic data stored within device memory,
X-ray or fluoroscopic review of lead and lead connections, maximum energy shocks, and (if necessary) invasive visual
inspection. Contact Boston Scientific Technical Services for further help (if needed) in troubleshooting out-of-
range shock lead impedance measurements.

Factors that Influence Shock Lead Impedance Measurements

While many technical and physiologic variables can impact shock lead impedance measurements, there are three
factors that have had a larger influence on shock lead impedance measurements in recent years — use of single coil
leads, lead configuration programmability (which allows single-coil configurations), and lead impedance measurement
test methodology.

Single Coil Leads

Boston Scientific device tracking records (United States) indicate that a greater number of single-coil leads are being
implanted today than previously — perhaps as high as 15% or more in 2010/2011 (up from 2-3% in 2002). Higher use
of single-coil leads may cause more instances of out-of-range impedance measurements (Check Shock Lead
messages and LATITUDE Red Alerts), specifically for patients with higher baseline shock lead impedance
measurements, as explained below.

The smaller total electrode surface area of a smgle -coil lead system causes average lead impedance to be higher than
dual-coil lead configurations. LATITUDE data' indicates that the average lead impedance is 10-25 ohms higher for a
single coil system than a TRIAD configuration (RV coil to RA coil and can). The typical patient with a single coil lead
will see an average of 55 to 75 ohms, with day-to-day variations as high as 70 to 90 ohms. However, the 5% of
patients with the highest average single-coil impedance (75-100 ohms) will see day-to-day variations as high as 90 to
130 ohms, which may be above the device's reportlng limit of 125 ohms (see Figure A1 in Appendix). A summary of
LATITUDE single-coil shock lead impedance data' is provided in Tables 1 and 2.

Lead Configuration Programmability

Boston Scientific COGNIS, TELIGEN, INCEPTA, PUNCTUA, ENERGEN defibrillator families have a programmable
shock lead vector, providing flexibility for troubleshooting suspected lead problems and options to manage defibrillation
threshold challenges. If the shock lead vector configuration for a dual-coil lead is programmed to a single-coil
configuration (RV Coil to Can), the measurement will also yield results that are 10-25 ohms higher than a TRIAD
configuration.

For newer devices with a dual-coil lead programmed to a TRIAD configuration (RV coil to RA coil and can), the low-
energy shock lead impedance test measures each of the vectors in a TRIAD configuration separately. Impedance
measurements from individual vectors are then mathematically combined into a single TRIAD value that is reported on
the programmer screen. Inclusion of a higher impedance coil-to-can vector within a TRIAD configuration may increase
the total impedance of TRIAD configurations.

Low-energy Shock Lead Impedance Test Methodology
To conduct a low-energy shock lead impedance test in older generation devices, a test pulse (15 mA for 60 usec) is
delivered to the attached lead system. The response is measured and impedance is calculated and reported.

To avoid the possibility of an impedance measurement test pulse capturing the heart, the low-energy shock lead
impedance test in Boston Scientific’'s newest defibrillators (COGNIS, TELIGEN, INCEPTA, PUNCTUA, ENERGEN)
uses a significantly smaller test pulse (80 pA for 156 psec). The smaller test pulse ylelds impedance values that are
typically 10 ohms higher for dual-coil leads, and 20 ohms higher for single-coil leads' (see Tables 1 and 2, and Figure
A3 in Appendix).

Low-energy impedance measurements are taken automatically every 21 hours and thus at different times of the day.
Posture, sleep/wake cycle, hydration and medication status can add variability to impedance measurements. In
addition, the smaller test signal reduces the signal-to-noise ratio, which can introduce greater fluctuations in daily or
commanded lead impedance test results if the device/patient encounters electro-magnetic interference (EMI) dunng an
impedance measurement. LATITUDE data' indicates that impedance test results show slightly more variation in newer
generation devices than older generation defibrillators for both single-coil and dual-coil leads.
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Interpreting Factors that Influence Shock Lead Impedance Measurements

As stated above, single coil lead systems, whether configured via programming or via lead model selection, may
exhibit shock lead impedances 10-25 ohms higher than TRIAD systems. In addition, the smaller test signal used in
current Boston Scientific defibrillators can yield shock lead impedance test results that are 10-20 ohms greater than
older device families. The combination of a single coil lead connected to the newest generation device can result in an
impedance that is 20 to 45 ohms higher than a dual-coil system connected to an older defibrillator, and therefore may
be closer to the 125 ohm limit that would generate a Check Shock Lead message in the device and LATITUDE Red
Alert.

Tables 1 and 2 provide a summary of LATITUDE shock lead impedance data for single-coil and TRIAD lead
configurations as measured by older and newer generation implanted defibrillators. Figures A1, A2, and A3 in the
Appendix provide clinical examples of shock lead impedance measured daily and displayed in LATITUDE.

Table 1. Shock Lead Impedance' for a majority of lead systems
Single coil lead impedance (ohms) | TRIAD lead impedance (ohms)

Defibrillator generation

average / highest average / highest
Prior to COGNIS/TELIGEN 55/70 43/50
COGNIS, TELIGEN, INCEPTA, 74 /90 51/60

PUNCTUA, and ENERGEN

Table 2. Shock Lead Impedance’ for the 5% of lead systems with the highest average impedance
Single coil lead impedance (ohms) | TRIAD lead impedance (ohms)

Defibrillator generation

average / highest average / highest
Prior to COGNIS/TELIGEN 70-80 / 85-95 50-55 / 60-70
COGNIS, TELIGEN, INGEPTA, 90-100 / 110-130 60-65 / 70-80

PUNCTUA, and ENERGEN

Conclusion

Since an out-of-range test result may indicate lead malfunction or a non-secure connection between the lead and pulse
generator, further investigation is prudent for all Check Shock Lead messages and LATITUDE Red Alerts, which
indicate that shock lead impedance measurement results are outside of established limits. However, understand that
some Check Shock Lead messages and Red Alerts may not be indicative of an actual lead problem but rather related
to the lead type or programmed configuration (single coil) and/or a new/different impedance measurement technique.
Contact Boston Scientific Technical Services for further help (if needed) in troubleshooting out-of-range shock
lead impedance measurements.

TData from Boston Scientific LATITUDE remote monitoring system, 2010
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Appendix A: Sample LATITUDE Daily Measurement graphs
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Figure A1. Normal single coil lead with high average impedance, occasionally exceeding 125 ohms.
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Figure A3. Average lead impedance increased by ~20 ohms when older defibrillator

was replaced with a TELIGEN ICD.

Contact Information

Americas
(Caribbean, and Central, North, and South America)

www.bostonscientific.com

Technical Services
LATITUDE® Clinician Support
1.800.CARDIAC (227.3422)
+1.651.582.4000

Patient Services
1.866.484.3268

Europe, Japan, Middle East, Africa
Technical Services
+32 2 416 7222
eurtechservice@bsci.com

LATITUDE Clinician Support
latitude.euro| bsci.com
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Asia Pacific
Technical Services
aptechservice@bsci.com

LATITUDE Clinician Support
latitude.asiapacific@bsci.com
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Testovani impedance vybojové elektrody

Clanky Aktualizace produktu poskytuji Klinické a technické informace ohledné& funkce a spolehlivosti produkti k fizeni srdegniho
rytmu Boston Scientific Cardiac Rhythm Management.

Souhrn

M&Feni impedance elektrod je dlileZité pfi vyhodnocovani integrity systému vybojovych elektrod implantabilniho
defibrilatoru. Posledni trendy ve vyb&ru modelu elektrod (vice jednocivkovych elektrod), zavedeni moznosti
naprogramovat vektor elektrody (u dvojcivkovych elektrod Ize naprogramovat jednocivkové vybojove vektory)

a pokroky v technologii obvodu v nov&jsich generacich defibrilator(s pfedstavuji zaklad pro nové postupy a rozdily

v metodologii testd a interpretaci vysledkii testt impedance elektrod. V nize uvedeném textu jsou vysvétieny zmeény
v preferencich konfiguracich elektrod a nové metodologii testi fad defibrilator COGNIS®, TELIGEN®, INCEPTA™,
PUNCTUA™ a ENERGEN™. Uvadi se zde také pokyny k interpretaci rozdild ve vysledcich testl ve srovnani

s predchozimi kombinacemi elektrod a defibrilatord.

Uvadéné produkty*
Systémy CRT-D a ICD COGNIS®, TELIGEN®, INCEPTA™, PUNCTUA™ a ENERGEN ™ a systém k vzdélenému monitorovani pacienta LATITUDE®

*Zde uvadéné produkty nemusi byt schvalené ve vSech stétech.
Prehledné informace o provozu piistroje a indikacfch pro pouZitl naleznete na odpovidajicim oznacen! produktu.

© 2011 Boston Scientific Corporation or its affiliates. All rights reserved.

Nastroje k méfeni impedance vybojové elektrody

Hodnoceni impedance vybojové elektrody v kombinaci s jinymi neinvazivnimi diagnostickymi technikami maze
pomoct pfi vyhodnocovani potencialni integrity elektrody a pfipojeni elektrody a generatoru puls, pfipadné i pfi
feSeni potiZi s nimi. Vechny defibrilatory Boston Scientific disponuji dvéma néstroji k méfeni impedance vybojové
elektrody:

Vysokoenergické vyboje: Impedance vybojové elektrody se méfi a zobrazuje u vSech terapeutickych nebo
fizenych vybojli. Vysokoenergeticky diagnosticky nastroj je navrzen tak, aby poskytoval okamzitou zpétnou
vazbu o integrité systému elektrod na zakladé detekce impedanci vybojovych elektrod mimo nastavené
rozpéti a aby spoustél odpovidajici obrazovky programatoru a zvuky z pfistroje. Nezapomerite, Ze se tento
&lanek zamétuje spise na nizkoenergetické testy impedance nez na testy vysokoenergeticke.

Nizkoenergeticky test: Impedance vybojové elektrody se také méfi kazdych 21 hodin pomoci bezbolestného,
podprahového méfeni, také oznagovaného jako test integrity vybojové elektrody. V prib&hu tohoto testu
aplikuje generator pulsii pfes vybojové elektrody nizkoenergeticky puls a méfi vyslednou impedanci. Kvali
vyrazné nizsi energii testovaciho signalu mohou byt vysledky této techniky méfeni odlisné od méfeni
provadénych pfi aplikaci vyboje.

Hlaseni ,,Zkontrolujte vybojovou elektrodu* a éervené znazornéné poplachy systému
LATITUDE

Defibrilatory Boston Scientific a systém ke vzdalenému monitorovani pacienta LATITUDE poskytuji upozornéni
o méfenich impedance vybojové elektrody, ktera prekracuji specifikované miniméini nebo maximalni hodnoty:

o Pokud je namé&Fena impedance vybojové elektrody mensi nez 20 ohmi nebo vétsi nez 125 ohm(,
vygeneruje implantovany defibrilator hlaseni ,Zkontrolujte vybojovou elektrodu” (pomoci programatoru).
Hodnoty mimo nastaveného rozpéti se zobrazi bud jako ,> 125 ohm{“ nebo ,< 20 ohmd*. Viastni naméfena
hodnota se v pfipadé prekrogent limitl nezobrazi. Podobné se namérené impedance mimo nastaveného
rozpéti nezanasi do grafl trendd, které jsou k dispozici na programatoru, ale spise jako mezery v udajich,
které Ize identifikovat pomoci posuvné listy.

o Systém ke vzdalenému monitorovani pacientli LATITUDE spusti éerveny poplach, pokud zjisti, ze
implantovany defibrilator vydal hlageni ,Zkontrolujte vybojovou elektrodu®. Po kontrole Ize Eervené
znézornéné poplachy smazat z obrazovky internetové stranky systému LATITUDE. Kromé toho systém
neodesle upozornéni o novém vyskytu impedance vybojové elektrody mimo nastavené rozpéti, dokud se
implantovany defibrilator nepfipoji k programatoru pfi nasledné navstévé ve zdravotnickeém zafizeni
a nezkontroluje se pfedchozi zprava.

SProgramovateiné u nékterych starsich pfistroji, s nominalni hodnotou 80 ohmu
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Je dilezité si uvédomit, Ze hlageni .Zkontrolujte vybojovou elektrodu” a Eervené znazornéné poplachy LATITUDE
nemusi oznatovat problém se systémem elektrod, spi3 se jedna o informaci, Ze se hodnota impedance elektrody
dostala mimo typického provozniho rozpéti. Standardni testy fedeni problémi s elektrodami Ize pouzit k hodnoceni
integrity systému elektrod. Sem Ize zafadit dalsi nizkoenergetické testy impedance s isometrikou nebo bez ni,
programovani a kontrolovani jinych konfiguraci vybojovych elektrod, kontrolovani zaznam{ méfeni impedance

v minulosti a jinych diagnostickych udajl ulozenych v paméti pfistroje, rentgenovou nebo skiaskopickou kontrolu
elektrod nebo pfipojeni elektrod, vyboje o maximalni energii a (v pfipadé potfeby) invazivni vizualni kontrolu.
Pokud potrebujete dalsi pomoc pfi Feeni potizi s méfenimi impedance vybojovych elektrod mimo
nastaveného rozpéti, obrat'te se prosim na oddéleni technického poradanstvi spoleénosti Boston
Scientific.

Faktory ovliviiujici méfeni impedance vybojové elektrody

| kdyz mohou mé&feni impedance vybojovych elektrody ovlivnit mnohé technické a fyziologickeé parametry,

v poslednich letech se uvadi tii faktory, které maji vyznamnéjsi vliv na méfeni impedance vybojovych elektrod —
pouziti jednocivkovych elektrod, moznost programovat konfiguraci elektrod (ktera dovoluje jednocivkové
konfigurace) a metodologie testd méfeni impedance elektrod.

Jednocivkové elektrody

Ze zaznami sledovani pristrojii spoleénosti Boston Scientific (Spojené staty) vyplyva, ze se v soucasnosti
implantuje v&tsi podet jednocivkovych elektrod nez v minulosti — pravdépodobné v objemu 15 % nebo vice

z celkovych implantaci za roky 2010/2011 (nardst z 2—-3 % v roce 2002). Vy3$8i pouziti jednocivkovych elektrod
miize vést k vé&t§imu vyskytu naméfenych hodnot impedance mimo nastavené rozpéti (hlaseni ,Zkontrolujte
vybojovou elektrodu* a &ervené poplachy systému LATITUDE), hlavné u pacientl s vy$§imi vychozimi namérenymi
hodnotami impedance vybojovych elektrod, jak je vysvétleno nize.

Mensi celkovy povrch elektrody jednocivkového systému zpUsobuje vy$si primérnou impedanci elektrody nez

u konfiguraci s dvojcivkovymi elektrodami. Z idajd systému LATITUDE vyplyva, Ze primérna impedance
elektrody je o 10-25 ohmi vy$Si u jednocivkového systému nez u konfigurace TRIAD (civka v RV k civce v RA

a pouzdru pfistroje). U typického pacienta s jednocivkovou elektrodou se v priméru naméfi 55 az 75 ohmi

s variabilitou mezi jednotlivymi dny na arovni 70 az 90 ohmi. U 5 % pacientl s nejvy$8i primérnou jednocivkovou
impedanci (75100 ohm{) se véak naméfi variabilita mezi jednotlivymi dny na trovni 90 az 130 ohmd, ktera mize
byt nad limitem hlaseni pfistroje (125 ohmd) (viz obrazek A1 v pfiloze). Souhrn (dajl z naméfené impedance
jednocivkové vybojové elektrody LATITUDE se nachazi v tabulkéach 1 a 2.

MoZnost naprogramovani konfigurace elektrod

Rady defibrilatorli Boston Scientific COGNIS, TELIGEN, INCEPTA, PUNCTUA, ENERGEN disponuji
programovatelnym vektorem vybojové elektrody zabezpedujicim flexibilitu pfi Fe§eni moznych potizi

s elektrodami a moznostmi fizeni potizi s defibrilaénimi prahy. Pokud je konfigurace vektoru vybojove elektrody

u dvojcivkovych elektrod naprogramovana na jednocivkovou konfiguraci (civka v RV k pouzdru pfistroje), vysledky
méfeni budou o 10-25 ohma vy$si neZ konfigurace TRIAD.

U novéjsich pfistrojd s dvojcivkovou elektrodou naprogramovanou na konfiguraci TRIAD (civka v RV k civce v RA
a pouzdru pfistroje) méfi nizkoenergeticky text impedance vybojové elektrody kazdy z vektorl v konfiguraci TRIAD
samostatné. Mé&Feni impedance z jednotlivych vektorl Ize poté matematicky zkombinovat do samostatne hodnoty
TRIAD, ktera se nahlasi na obrazovku programatoru. Zafazenim vektoru civka k plasti o vy8si impedanci do
konfigurace TRIAD mizZe zvysit celkovou impedanci konfiguraci TRIAD.

Metodologie nizkoenergetickych testii impedance vybojové elektrody
Pfi nizkoenergetickych testech impedance vybojové elektrody u pfistroji starSi generace se testovaci puls (15 mA
na 60 psec) aplikuje do pfipojeného systému elektrod. Systém zméfi odpovéd a poté vypocte a nahlasi impedanci.

Nizkoenergeticky test impedance vybojové elektrody nejnovéjsich defibrilatord spole€nosti Boston Scientific
(COGNIS, TELIGEN, INCEPTA, PUNCTUA, ENERGEN) pouziva vyrazné mensi testovaci puls (80 uA na 156 us),
aby se zabranilo pfechodu testovaciho pulsu pfi méfeni impedance na srdce. Pfi pouZiti men§iho testovaciho
pulsu se ziskavaji hodnoty impedance, které jsou typicky o 10 ohmu vy$8i u dvojcivkovych elektrod a o 20 ohm(
vy$§$i u jednocivkovych elektrod (viz tabulky 1 a 2 a obrazek A3 v pfiloze).

Nizkoenergetické méFeni impedance se provadi automaticky kazdych 21 hodin, tudiZ v riizné denni doby. Poloha,
cyklus bdéni/spanku, hydratace a stav medikace mizou zvySovat variabilitu méfeni impedance. Kromé toho
snizuje mensi testovaci signal pomér signal/Sum, v disledku ceho mlze dojit k vétsimu kolisani ve vysledcich
dennich nebo fizenych testll impedance elektrody, pokud dojde béhem méfeni k elektromagnetickemu ruseni
(EMI) u pfistroje nebo pacienta. Z udaji systému LATITUDE vyplyva, Ze vysledky testl impedance vykazuji mirné
vy38i kolisani u pristroji nové&j§i generace nez u defibrilatord) starsi generace pfi pouZiti jednocivkovych

i dvojcivkovych elektrod.
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Interpretace faktori ovliviiujicich méfeni impedance vybojové elektrody

Jak bylo vyse uvedeno, systémy s jednocivkovymi elektrodami, bez ohledu na to, jestli byly nakonfigurovany
programovanim nebo vybérem modelu elektrody, mizou vykazovat impedance vybojové elektrody o 10-25 ohm
vy$si nez systémy TRIAD. Kromé toho muZe mensi testovaci signal pouzivany v aktualnich defibrilatorech
spoleénosti Boston Scientific vést k namé&feni vysledkd testu impedance vybojovych elektrod o 10-20 ohmill
vysich nez u pfistroji star$ich fad. Kombinace jednocivkové elektrody pfipojené k pristroji nejnoveéjsi generace
miize vést k namé&feni impedance o 20 aZ 45 ohmi vy$3i neZ u dvojcivkového systému pfipojenému ke star§imu
defibrilatoru a z toho déivodu méize byt bliZe limitu 125 ohml, pfi jehoZ piekrogeni zafizeni vygeneruje hlaseni
,Zkontrolujte vybojovou elektrodu* a v systému LATITUDE se spusti Cerveny poplach.

Tabulky 1 a 2 poskytuji souhrn Gdajti z naméfené impedance vybojové elektrody systému LATITUDE

u jednocivkovych konfiguraci a konfiguraci elektrod TRIAD pfi méfeni u star$i a nové]Si generace implantovanych
defibrilatord. Na obrazcich A1, A2 a A3 v priloze se nachazi klinické piiklady impedance vybojové elektrody
méfené denné a zobrazované systémem LATITUDE.

Tabulka 1. Impedance vybojové elektrody® u vétsiny systému elektrod

Impedance jednocivkové Impedance elektrody systému
Generace defibrilatoru elektrody (ohmy) TRIAD (ohmy)
pramérna / nejvyssi pramérna / nejvyssi
Pied systémy COGNIS/TELIGEN 55/70 43/50
COGNIS, TELIGEN, INCEPTA,
PUNCTUA a ENERGEN 74190 51/60

Tabulka 2. Impedance vybojové elektrody’ u 5 % systému elektrod s nejvy$si pruimérnou impedanci

Impedance jednocivkové Impedance elektrody systému
Generace defibrilatoru elektrody (ohmy) TRIAD (ohmy)
pramérna / nejvyssi pramérna / nejvyssi
Pred systémy COGNIS/TELIGEN 70-80/ 85-95 50-55/60-70
COGNIS, TELIGEN, INGEPTA, 90-100/110-130 60-65/ 70-80

PUNCTUA a ENERGEN

Zaver

Jelikoz mazou vysledky testu mimo nastavené rozpéti oznaovat poruchu funkce nebo nespravné pfipojeni
elektrody a generatoru pulsd, je potfebné postupovat peclivé pfi zjistovani pficiny vech hlaseni ,Zkontrolujte
vybojovou elektrodu” a Eervenych poplachil systému LATITUDE, které oznamuji, Ze jsou vysledky méreni
impedance vybojovych elektrod mimo zavedené limity. Je véak nutné si uvédomit, Ze néktera hlaseni ,Zkontrolujte
vybojovou elektrodu” a ervené poplachy nemusi oznaCovat potize s vlastni elektrodou, ale mdZou se spise
vztahovat k typu elektrody nebo naprogramované konfiguraci (jednocivkové) anebo nové/rozdilné technice méfeni
impedance. Pokud potrebujete dal§i pomoc pii FeSeni potizi s mérenimi impedance vybojovych elektrod
mimo nastaveného rozpéti, obratte se prosim na oddéleni technického poradanstvi spole¢nosti Boston
Scientific.

+

Udaje ze systému k vzdalenému monitorovani Boston Scientific LATITUDE, 2010 #
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Pfiloha A: Piiklad grafu denniho méfeni systému LATITUDE -
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Obrazek A1. Normalni jednocivkova elektroda s impedanci na horni hranici praméru, nékdy piekradujici

hodnotu 125 ohmil
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Obrazek A2. Jednocivkovia elektroda zobrazujici hodnotu 65 az 85 ohmil, poté prekraéujici hodnotu
125 ohmU v dusledku zalomeni elektrody nebo potizi s pfipojenim elektrody.

Systém PRIZM 2 nahrazen
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systémem TELIGEN

Obrazek A3. Pramérna impedance elektrody se zvysila o ~20 ohmu, kdyz byl starsi defibrilator

nahrazen systémem TELIGEN ICD.

Kontaktni informace

Amerika
{Karibik a Stfedni Amerika, Sevemi a Jizni Amerika)
www.bostonscientific.com
Technické poradenstvi
Podpora klinickych pracovniki LATITUDE®
1.800.CARDIAC (227.3422)
+1.651.582.4000

Poradenstvi pacientim
1.866.484.3268
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Evropa, Japonsko, Stfedni vychod, Afrika

Podpora klinickych pracovnikd LATITUDE®

Technické poradenstvi
+32 2416 7222
eurtechservice@bsci.com

latitude.europe@bsci.com
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Asie, Tichomofi
Technické poradenstvi
aptechservice@bsci.com

Podpora klinickych pracovnika LATITUDE®
latitude.asiapacific@bsci.com
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