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Program

* kazuistika
* tachykardie

* bradykardie
a stimulatory/ICD




Kazuistika

* 70leta pacientka s ICHS k zavedeni
stantgraftu pro aneurysma brisni aorty, |
hypertenze, koufi |

* kontinualni epiduralni anestezie, L.,
8 ml 0,5% Marcaine + 20 ug Sufenta
sedace propofol 1% 6-10 ml/hod

* pri védomi, pospava
* spontanni ventilace, SpO, 98 %
* sinusovy rytmus, 80/min, TK 130/70




Kazuistika - o 60 minut pozdeéji

Aty A A A A

* HR 140/min, pokles TK z 130/70 na 80/45
* ostatni beze zmén, tj. pri védomi, dycha dale spontanné

*Co se stalo a co délat?
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PROBLEM UVEDOMIT a DEFINOVAT:
* tachykardie
* hypotenze

DISASTER



PROBLEM UVEDOMIT a DEFINOVAT:
* tachykardie
* hypotenze

RESIT:
* volat o pomoc?
e zvladdnu sam?

DISASTER



Zasadni otazka: stabilita?



Zasadni otazka: stabilita?

> o E
Mesuscitation
?
2. synkopa: 9 |
3. selhani?
4. ischemie - subjektivné, EKG, echo?

ROZHODNUTI:

nestabilni ~ tabilni

lécit hned  premyslet,
konzultovat?




Diagnostika tachyarytmii 3R

At bAoA

< s uzkym QRS

* gRs duration > 0,12 s? s Sirokym QRS

* vznik vzruchu nad/pod AV uzlem
(CAVE: ABP = aberantni vedeni, bypass, pacemaker)

* Regularity of the R-R interval?
* pravidelny x nepravidelny

* Rapidity of onset/offset?
(re-entry nahle x automacie zvolna)



Kazuistika - o 65 minut pozdeéji

A AN AN A S

* 3R: uzky QRS, nepravidelné nepravidelna akce, nahly vznik — FiS
* relativné stabilni

* zvysit TK 80/45 — noradrenalin, kontinualné (napf. 2 mg/50 ml)
 zpomalit HR 140/min — betablokator (Betaloc) titracné
* volémie?

* amiodaron, nabijeci davka 5 mg/kg, cave TK,
kontinualné 900 mg/24 hod = do 50 ml 5% glukézy 2 ml/hod

* odpoledne verze do SR



Klinickeé priciny poruch
srdecniho rytmu

In: Drabkova et al.: Zaklady resuscitace, Avicenum, Praha 1982

* ventilace (hypoxie, hyper- / hypokapnie)
vegetativni nerovnovaha

interakce)

* drazdéni mechanické, tepelné

VvV
A * anestetika a léky (nezadouci Ucinky,
D

vy

I

* ischemie, ionty a acidobazicka rovnovaha

13
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* kazuistika
* tachykardie

* bradykardie
a stimulatory/ICD




http://kardioblogie.blogspot.cz/search/label/Z%C3%A1klady%20EKG



Jak odhadnout QT interval?

Bazettova formule:

QT
QTC = ,—R R | /W s
¢ kaIkUIétory na Webu QT i R-R pepoiitévame na vtefiny. W !
odhad:
QT < 1/2 RR! One beat'(Rto R)
* priciny:
* prodlouzeni ST

* hypokalcémie, hypotermie
* prodlouzeni T

* ischemie, infarkt

* |éky (ATB - makrolidy, chinolony,
biseptol, antipsychotika, antiarytmika
aj.)

Tarzades de pointes

Iilustration showing prolonged QT interval on an electrocardiogram (ECG)

http://kardioblogie.blogspot.cz/2012/07/tipy-triky-jak-odhadnout-delku-gtc.html



Supraventrikularni tachyarytmie
obvykle uzky QRS komplex

- 1. skupina )
* sinusova tachykardie

* fyziologicka ST, nepfimérend ST, reentry (SNRT) x kompenzatorni ST!
* fibrilace sini

\_ * flutter sini )
* 2. skupina - supraventrikularni tachykardie (vyskyt 1:500)

* AV nodalni reentry tachykadie (AVNRT) 60 %
* AV reentry tachykardie s pridatnou drahou (AVRT) 30 %
* atridlni tachykardie (AT) 10 %

* 3. skupina - vzacné
* multifokalni atrialni tachykardie



Supraventrikularni tachyarytmie
1. skupina

* sinusova tachykardie
viny P kladné alespon v Il

pravidelné predchazeji kazdému QRS /“JI

* fibrilace sini
nepravidelné nepravidelna akce, nejsou viny P

e flutter sini

napadné pravidelna akce, M H
obvykle 150/min (je to Aflut?),
muze se ménit stupen AV blokady,

pilovité F viny




Supraventrikularni tachyarytmie
obvykle uzky QRS komplex

* 1. skupina
* sinusova tachykardie
* fyziologicka ST, nepfimérend ST, reentry (SNRT) x kompenzatorni ST!
* fibrilace sini
* flutter sini

* 2. skupina - supraventrikularni tachykardie[(vyskyt 1:500)]
* AV nodalni reentry tachykadie (AVNRT) 60 %
* AV reentry tachykardie s pridatnou drahou (AVRT) 30 %
* atridlni tachykardie (AT) 10 %

* 3. skupina - vzacné
* multifokalni atrialni tachykardie



Supraventrikularni tachykardie
2. skupina

* AV nodal reentry tachycardia
pravidelna tachykardie, uzky komplex, nahly vznik,

* AV reciprocni tachykardie - pridatna draha
podezreni pri preexcitaci




Komorové tachykardie

MMM

hypoxie, ischemie, ionty,
napéti (,stretch®)

° reentry - jizva

v
* polymorfni - torsade de pointes
dlouhy QT interval




uropean Tachycardia Algorithm g puse
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* kazuistika
* tachykardie

* bradykardie
a stimulatory/ICD




Klasifikace bradyarytmii

dysfunkce sinusového uzlu

sinusova bradykardie

sinusova zastava (> 3s)

sino-atrialni blokada 1.-3. stupné

chronotropni inkompetence (max. HR = 0,8 . (220 - v&k) dle Astranda)
hypersenzitivita karotického sinu

poruchy AV prevodu 1.-3. stupné

* 1. stupen prodlouzeni PQ
e 2.stupen

* Mobitz | = Wenckebach(v typ blokady

* Mobitz Il = Mobitzlv typ blokady: blok 2:1, blok vyssiho stupné (3:1, 4:1 atd.)
e 3. stupen

* lokalizovany v AV uzlu

* lokalizovany intra- a infrahisalné



Bradycardia Algorithm

+ Ensure oxygen given and obtain IV access
* Monitor ECG, BP, Sp0,, record 12 lead ECG
« Identify and treat reversible causes (e.g. electrolyte abnormalities)

. 2

* Assess using the ABCDE approach 1

Assess for evidence of adverse signs:
1 Shock
Yes 2 Syncope m
3 Myocardial ischaemia
4 Heart failure
(
Atropine
500 mcg IV J
8
R
Satisfactory
Response?
\
m Risk of asystole?
*Recent asystale
Yes sM@bitz Il AV block
eComplete heart block with broad QRS
eVentricular pause > 3s
i@ B
Interim measures:

* Atropine 500 mcg IV

* repeat to maximum of 3 mg m
* |soprenaline 5 mcg min®

 Adrenaline 2-10 mcg min™!

* Alternative drugs*
OR
* Transcutaneous pacing
. * _
\
Seek expert help [ Observe

Arrange transvenous pacing
4

* Alternatives include:
* Aminophylline
* Dopamine
* Glucagon (if beta-blocker or calcium channel
blocker overdose)
¢ Glycopyrrolate can be used instead of atropine

uropean

esuscitation
ouncil

1. atropin
atropin opakovat

2. B,-mimetika

3. stimulace
* transkutanni
* endovendzni



Anestezie a kardiostimulatory/ICD

Co se muze pokazit?
* pristroj, elektrody, srdce
* nebude stimulovat, kdyz by mél

* bude stimulovat, kdyz by nemél
(napr. pacemakerova tachykardie, run-away pacemaker)

* nejCastéjsi problém: elektromagneticka interference:
* kauterizace

* radiofrekvencni ablace
* MRI



Anesteziologicky postup u stimulatoru

* davod, rezim a parametry kardiostimulace 'VJ \"‘T\“"W‘A“
* zavislost na stimulaci podle EKG

* volba anestezie nezalezi na stimulaci
* vzdy monitorace odpovédi na stimulaci

* elektrokauterizace

(do/nad 15 cm od pristroje, bipolarni?)
* magnet (> 10 Gauss, obvykle 90 Gauss)?
* selhani KS: & BIOTRONIK | |

* zvyseni frekvence, isoprenalin 0,05-0,2 mg i.v.
bolus, dale infuze

* transkutanni kardiostimulace

* kontrola po operaci, nastaveni vyssi HR?



Parekh PJ et al. 2013, Volume 78, No. 6 : 2013
GASTROINTESTINAL ENDOSCOPY

Will there be EMI Will there be EMI
asociated with the asociated with the
procedure? procedure?
] |
[ l
g ™)
[ No ] Yes Yes
N .
T ——
Is the patient Deactivate ICD \ Is the patient
pacemaker- (programmer or pacemaker-
de-pendent? magnet) dependent?

Distance from CIED Distance from CIED
reprogrammlng to source of EMI<15 reprogrammmg to source of EMI<15
necessary cm? necessary cm?

=) (~) (=)

Counsult with CIED

No SRENIE N ) team if Reprogramme
reprogramming B reprogramming is @l asynchronous mode
necessary (pl'Og rammer or desirable (magnet (programmer
magnet) will not produce required)
asynchronous mode

Have a magnet

available

© Kamil Sedlacek: Srde¢ni implantabilni pfistroje. Rychlokurs pro anesteziology.
XXII. kongres CSARIM Plzef 2015



Reakce KS na magnet

ﬁ'l
<«
Placement of Magnet over Pacemaker pulse generator ﬂ
L4 - l - R 4 %
IN GENERAL ALL PACEMAKERS PACE ASYNCHRONOUSLY (see individual special functions below) N
=i £ ik = s N
(D)
" 4 ’ v ) ) v ' ’ b v T)
T | .
| Boston Scientific Medtronic St. Jude Medical | Biotronik ‘ I Sorin (eLa medical) E
e Ty L | e ) i . - - | m
} G | «TMT Modet EGM (recanss EGM) l sAsynchronous 0N ;
i » | *Battery Test | [~except Enryshm) eEiatiory ::“" + EGM | =Synchronous ()
} »OFF | sMagnet Mode ey . | Auto o—
v v v v v i
ECG Response | ECG Response ECG Response ECG Response ECG Response _| E
oo Mo v No Yes o e v Mo 9
i ¥ L - - 0 v A
sDepleted Battery eDeploled Battery SEGM <5 nec sDepieted Batery sDepletled Battery «Depleted Batlary ()
= OFF =EOL? - Test sEQL 7 s Synchronous »OFF Q_
SEGM rmode [ 5 pac =EGM Mode Mode
A Delary- 100ms. and | | =OFF m
::umﬁ 3:mﬂ1ﬂﬂhpmﬂlﬂ"] 8
Asynchronous* | Asynchronous” Asynchronous® Asynch®/SynchlAuto Asynchronous® Q
OO0 ADD VOO | DO ¢ AT OO D00 § ALK § WO OO MDD VOO DOO F ADD ! VOO
| I | [amymehronows - s0bpm E
BOL 100 - o i bracetoessiees _ai Larwvar Rats | .
BOL 8s | i oL [T [ BOL » ;
| | At =10 Asynch events at
ERN o0 BOL | 928.6 | 100 !ﬂﬂil-n TEAUTTE 15 GyTe MO ;
| Asynenronous — 0 bom ;
| ER | soseomusnmed o Lover e | <
ERI 65 80, i | ERI a0
* | ERT 85 e Rl i~ O o 10 Amyts raris st S~
| | | } [ERhSE  r ode o
v v v v w :l::
I Across all manufacturers, the pacing response is unpredictable at or below EOL L

Source: Europace © 2011 Oxford University Press

BOL, beginning of life; ERI, elective replacement indicator; ERT, elective replacement time;
ERN, elective replacement near; EOL, end of life.



2 BIOTRONIK

Reakce ICD na magnet

Placement of Magnet over ICD pulse generator
v v v v v
In general SUSPENDS TACHYTHERAPY, but PACING UNAFFECTED (see specific features below)
v v v v ) l
St. Jude Sorin
. Boston Scientific (Guidant) ‘ Medtronic Medical Biotronik L
§ e 2 | L
g § = ON orrl on on | orf ON l ON
= v 4 h k4 \ 4
Ignores lgnores
'§ E- Yes {'::?::} Yes Yes | Magnet Yes Yes
o |
o 8. | s —
" Change tachy mode with magnet
L feature (some models)
Present Absent
1
- UON orr l l E (Al Clear Tone)
Egs e et 2. - - m:;w No Audio No Audio
Low Urgency T on
% L S 2 — | {lov: Urptnry Tebs)
sg= {Tachy Tx Ato off) 3. lmlm
o 30 | High U T
2: 2 308 'Iv | N (High Urgency Tone)
Magnet reapplication 4. No Tone Heard
z s | Battery
s S® 3. — ] ¥ Mo alerts programmaed
.E (Tachy Tx A to ON) Tachy Tx active Ditterent manutacturer
E S 4 — ™ oo
GE5 {Tachy mode programmed to OFF) OFF OFF OFF L
o 5. No Tone Hoard {Detection Suspended') P v Thearpy
:F -ﬂmm wmm “'*‘ | sus|
s = Different manufacturar Pace at
g No effect No effect No effect (based on
3 &> o affact battery status)
o Mo Mode &
UPON REMOVAL OF MAGNET (2 FEET AWAY FROM THE DEVICE)
B L | |
;- v v Y v v
o & E |
7 ';5 g8, Back to baseline Back to baseline
5 5F ‘g - T
"
8 ON MAGNET REAPPLICATION At
10 sec
s L J v
1. Al clear tone
iR b Bning St e T ki IF ICD MALFUNCTION SUSPECTED
57 i e 2. Mo wone o sterts 5 REINTERROGATE THE DEVICE
] | 2. Continuous tone: - programmed) | {eg: cautery application close to the device
] 'g Tachy Tx programmed to OFF. (call Bos. Sci) e o et ["}"“' - situations where ICD reset may occur)
2 Madtronic] |

2011 Oxford Univ

Source: Europa

http://www.medscape.com/viewarticle/749751_4



Magnet, nebo preprogramovat?

Preprogramovat:
* pokud reakce pristroje na magnet byla deaktivovana: vypis!

* operace nikoliv v poloze na zadech
(stabilita magnetu nad pristrojem)

* |[CD:
* na stimulacni rezim pri bradykardii nema u ICD magnet vliv!

* magnet u ICD nevypina adaptaci frekvence

Jacob S et al: Clinical Applications of Magnets on Cardiac Rhythm Management Devices.
Europace. 2011;13(9):1222-30 =

http://www.medscape.com/viewarticle/749751_4
* po pouziti magnetu vhodna kontrola pristroje!

Practice advisory for the perioperative management of patients with cardiac rhythm management
devices. Anesthesiology 2005;103:186-98.



ICD

implantabilni kardioverter-defibrilator

transvenodzni TV-ICD A subkutanni S-ICD

Implanted
ICD

Lead
in right
ventricle

Leadin
right atrium

© Boston Scientific

endovazalni vyboj 32 J subkutanni vyboj 80 J



Pacemakerova tachykardie

pacemaker-mediated tachycardia PMT

* KS stimuluje komory rychlosti, ktera nevhodné vysoka

* priciny:
 zachycuje atriadlni arytmii (napr. AF), ¢i ,noise“ (kauter, myoklonie)
» endless-loop“ tachykardie u DDD, VAT rezimu
* frekvencni adaptace prilis citliva

* diff. dg. ,run-away” pacemaker = porucha
(HR > max. stimulacni frekvence 120-130/min)
* |écba:
* magnet (prerusi snimani aktivity)
* preprogramovat
[nan¥ nradlanZit DVADBD Dact \entricular Atrial Refractory Period)

: ESE i o | b Frex’ HEL S ERREEPOER, FEUER [0 LEE) BRI B T EERR  ET, £ 01 4 b RV AR
[N AN N I FHIN Y
.': I,." | :;' _-I .,r: I:I "-l_ll. r Vi Iil .': -:;. '1 I'-II \] J.'r \ -: :.':. Iii,l 11.1; ,-". I'I !.'] I.IIII :11 WWW.postg rad medj.com 2004;80:122
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