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Junktionaler Rhythmus
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Kardiale Elektrophysiologie

Anatomische Wiederholung
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. P wave: Atrial depolarization (activation)

QRS complex: Ventricular depolarization (activation)

www.ecgwaves.com
. T wave: Ventricular repolarization (recovery) ventricle



Junktionaler Rhythmus

e Ektoper Rhythmus ausgehend von der Verbindung
zwischen Vorhofen und Ventrikeln

e Kann auftreten, wenn der normale Sinusimpuls
ausfallt oder bei einem vollstandigen AV-Block

e EKG Kriterien:

e Regelmassiger Rhythmus mit einer HF von 40-
60/min

e Negative P-Welle vor oder nach dem QRS
oder nicht sichtbar

e Normales QRS (ausser bei gleichzeitig
bestehender intraventrikularer
Leitungsstorung

70/min

60/min

40/min
20-40/min

20-40/min
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?80 Jahre, Mudigkeit
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Welche Arten von Schrittmacher gibt es?

e Einkammer-Schrittmacher (monokameral) : eine
Elektrode entweder im Vorhof oder im Ventrikel

e Zweikammer-Schrittmacher (bikameral) : eine
Elektrode im rechten Vorhof une eine in rechten
Ventrikel

e Dreikammer-Schrittmacher (trikameral) : eine

Elektrode im rechten Vorhof, eine im rechten
Ventrikel une eine epikardiale Elektrode am linken
Ventrikel




Leadless-Schrittmacher

Im rechten Ventrikel implantiert
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«Konventionelle» rechstventrikulare Stimulation
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Wirkung des Magneten auf Schrittmacher/ICD
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Schrittmacher

e Der Magnet versetzt den Schrittmacher in einen
asynchronen Stimulationsmodus (VOO bzw. DOO)
mit einer vom Hersteller festgelegten Frequenz (ca.
85-100/min), solange der Magnet auf dem SM liegt

|C

e Deaktivierung der Defibrillationstherapien, jedoch
keine Anderungen der Schrittmacherfuntkion

(Pacing bleibt unverandert).

thierry.offner@abbott.com



d 30 Jahre, Prasyncope
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Sinusarrest bei Vasovagaler Syncope



?34 Jahre, Herzrasen
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@71 Jahre, keine Beschwerden... aber neu
diagnostizierte LVEF 30%

ALUL A UL AL LA LI A L LA LA LR L

N

cocle b e e e e e e e e e e e e R e e e e e e e e e e e e e e e e e e e e
8 5 ) g AR A R P L 0 Y e FEE L7 S8R e FEEM P e 5 R B R 8 R ey (B 7 BN

I R AR e
ol el Bl e e e e e e e el e e et e L b D e e el L e I e e bt e el e e T e T ::'”t::::::::,":::]::::::: B
B S L S B AN L N L B S 2 e e S s S S B O DR B L S | s i 1 S S | B O L E s A R B a0 | 55 o Xo (Y R P8 |
III DS R N T A I ::!{:::::::::|:::::.:::::::I'. ::::::::I::::.::::::::'::::: ::::I::::'.:::::: I R I ::::'::::::::I::::::::::I:::: '.:::::::]::::::::::I'::::f’;f?:— Lo I'I:{-?_::::::::f.lll::::'r:/:ﬂ ||I
DI I I A I R I ::'I::::::::::E:::u'::::::::: :::::::::'|I:::':::::::::::::: D I TR IR I | IR IR | Y R IDER I ::::::::::I:::: :::::::::::::::::::::::I:::: :::l:::::'::::::::jl':: {
L : \ j ol Ao ARTHE s e b st e
¥ XJ__ :::::I"‘U::::::."?'“\&‘{“ M
aVR b 1:::..:5\}';; “‘“’||‘

| e e

AVL s s e e e T T AR TS T FPR RNt oot F R

aVF

IR B B
AN

V1

V2

V3

V5

V6




d 30 Jahre, ohne Beschwerden
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Long-QT-Syndrom — kardiologische und genetische Abklarung
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Tips and tricks

1. Make sure rhythm is regular
2. Make sure QRS <110 ms

3. Don't include U-waves in the

QT measurement

QTa

Female (puberty to age 65)

Male (puberty to age 65)

Normal ms < 460

Borderline ms 460-479

Prolonged ms > 480

QTc measurement step-by-step

1. Determine the baseline (= TP line)

2. Draw perpendicular lines crossing the TP line at the Q-wave and the peak of the T-wave

3. Draw a tangent at the maximum slope of the T-wave crossing the TP-line and the peak

of the T-wave — QTa

4. Enter QTa and the preceding R-R interval into Bazett’s formula — QTc

< 450

450-469

> 470

Davies R et al. The 2023 CCS Clinical Practice Update on Management of the Patient With a Prolonged QT Interval. Canadian

Journal of Cardiology, 39, 1285-1301.



QT Korrektur bei verbreitertem QRS Komplex

QT
V1
BBB
V2
QRSh
AQTQRS:
V1 _'
intrinsic “-
rhythm V2 .
|

corrected _ QRSb
QT in BBB

SIMPLIFIED FORMULA FORBBB: QT,,=QTgpe-50%*QRSqe4

Journal of Cardiology, 39, 1285-1301.
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CREDIBLEMEDS

isk of drugs that prolong

Sl e S ' the QT interval and cause arrhythmias.
Reliable Information On Medicines .

FOR EVERYONE FOR HEALTHCARE PROVIDERS

Crediblemeds > Home [El Print « Share 3 RSS & Donate

OUR NEWS IS BELOW:

QUICK SEARCH for drugs (Free, registration required)

PAGES FOR EVERYONE (M1 4. "Bl Quick Search QTdrugs List for a drug

CQTDrugs Lists (registration required)
W[4 4.1 -B Scan complete QTdrugs List
Therapeutic Options not on the QTdrugs List

Info: Congenital LQT and Drugs to Avoid (W1 8, -0l Therapeutic Options: Medicines not on the QTdrugs List

Create list of "Medicines | Take”

CredibleMedia™ Educational Articles W . .
Attention All Commercial Users of QTdrugs Technology

Guide for Safe Medication Use

Commercial use or reproduction of the QTdrugs list or other copyrighted content from the
CredibleMeds® website is prohibited unless licensed or authorized by AZCERT, Inc. Commercial use
by a company's employee(s) or contractor(s) is defined in AZCERT's Terms of Use.

Drug Interaction Advisory »

Useful Links for Drug Information

AZCERT's policy defines permissable, non-commercial use as any use by employees of government
agencies, academic institutions, not-for-profit entities or self-employed healthcare providers.

AZCERT Scientific Publications

About CredibleMeds® Online orders for licenses can be placed here and quotes for licensing fees are available by

Scientific Review Committee B s AL

For Licensing information, please click here.

w

ADECA QTdrugs Surveillance Metrics (last updated 04/04/2025)

CREDIBLEMEDS
A PP S Av AI L A BLE N UWI Drugs under active surveillance for evidence of QT/TdP 893
Drugs with new evidence of QT/TdP reviewed last month 35
‘T' Available for
B HIS A AU Drugs with new and revised labels reviewed last month 125
e R = Convenient mebile
e e e access to the QTdrugs QTiTdP-related new scientific publications reviewed last month 106
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Table 4. Intraclass differences in risk of QTc prolongation

Drug class

SSRI antudepressants

Antipsychotic drugs

Macrolide anubiortics
Flumquinnlﬂnc antiblotics
5-HT3 antagonist antiemerics

Higher risk Lower risk Minimal risk
Citalopram Fluoxetine Sertraline
Escitalopram Fluvoxamine Paroxetine
Amisulpride Haloperidol Aripiprazole
Asenapine Risperidone Clozapine
lloperidone Quetiapine Droperidol
Sertindole Olanzapine Lurasidone
Thioridazine
Ziprasidone
Erythromycin Clarithromycin Azithromycin
Moxifloxacin Levofloxacin Ciprofloxacin
Ondansetron (Granisetron

Palonosetron

5-HT3, 5-hydroxytryptamine 3 receptor antagonist; QTc, QT interval corrected for heart rate; SSRI, selective serotonin reuptake inhibitor.

T T - 1

Davies R et al. The 2023 CCS Clinical Practice Update on Management of the Patient
With a Prolonged QT Interval. Canadian Journal of Cardiology, 39, 1285-1301.



Table 5. Drug interactions that increase the risk of acquired long QT syndrome and torsades de pointes

Mechanism Examples

Pharmacodynamic
Concomitant use of 2 drugs that independently prolong QTc i) Methadone with ondansetron
it) Soralol with moxifloxacin
i) Fluoxetine with clarithromycin
Concomitant use of drugs that prolong QTc by different mechanisms 1) Ziprasidone with a thiazide or lﬂng diuretic (ziprasidone prolongs QTc;
diuretics might promote K™ or Mg~ wasting)
i) Itraconazole with cisplatin (itraconazole prolongs QTc; cisplatin might
promote Ca=or Kt wasting)

Pharmacokinetic
Concentration of a QT c-prolonging drug increased by another drug 1) Flecainide metabolism (CYP2DG) inhibited by bupropion, paroxetine or
terbinafine
i) Pimozide metabolism (CYP3A4) inhibited by verapamil
Mixed
More than 1 mechanism i) Quetiapine with itraconazole (both drugs can prolong QT itraconazole

inhibits quetiapine metabolism via CYP3A4)
i) Sotalol with a proton pump inhibitor (sotalol directly prolongs QTc¢; PPls

can lead to hypomagnesemia, especially in combination with loop
diuretics)

CYP, cytochrome P450; PPI, proton pump inhibitor; QT¢, QT interval corrected for heart rate.

Davies R et al. The 2023 CCS Clinical Practice Update on Management of the Patient With a Prolonged QT
Interval. Canadian Journal of Cardiology, 39, 1285-1301.
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Vorgehen in der Praxis?

e Rhythmuskontrolle bevorzugen (Amiodaron) — ausser in Sonderfallen

e Orale Antikoagulation (OAK) in angepasster Dosierung unabhangig vom CHA2DS2-VA (Vorbereitung auf
eine mogliche Kardioversion/Ablation) ; Amiodaron i.d.R. nach 4 Wochen effektiver OAK

e Kardiologische Abklarung : TTE und Entscheidung zwischen Rhythmus- vs. Frequenzkontrolle, ggf.
Anpassung der antiarrhythmischen Therapie




A Cryoballoon Ablation of Pulmonary Vein

B Radiofrequency Current Ablation of Pulmonary Vein

Pulsed field ablation

Ablated (scarred) tissue

Catheter

Head placed where
there are abnormal

electrical impulses

ry
fed

Giexe ane Electrical pulse field

©2026 deadens electrical signals
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EKG bei Perikarditis

e Diffuse ST-Hebungen mit Erhdhung des J-Punkts in mehreren Ableitungen

e Senkung des PQ-Intervall

Behandlung

- Colchicine 0.5 mg 2x/Tag (1x/Tag wenn Gewicht < 60 kg)
- AINS mit regressive Schema

- Keine intensive Anstrengungen
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Lead lI: Retrograde P-waves directly after the QRS imitates s-waves, which is why they are referred to as pseudo s.
Lead V1: The P-wave is also seen after the QRS in V1, where it imitates an r-wave, which is why it is referred to as pseudorr.
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Vorgehen in der Praxis?

Modifizierte Valsalva Manover / Karotissinusmassage

Lateral to it
palpate carotid arter

v I
Prendre une grande Pincer le nez et Expirez en forgant
inspiration fermer |a bouche par le nez

Maneuvre de Valsalva modifiée Refoulement de I'air dans |a

trompe d'Eustache
/h d_i
o o

15s . 15 . 0 .

Expiration forcée pendant Mise en position de Réinstallation en position assise
[a secondes décubitus dorsal pendant 30 secondes

45°




ST-Senkungen wahrend einer SVT

Using ST-segment deviations during supraventricular
tachyarrhythmias, particularly during re-entrant
atrioventricular tachycardias, per se, as reliable
evidence of obstructive CAD, is not

recommended.®%%4

ESC Guidelnesforthe management of patientswith supraventricular Tachycardia
(EuropeanHeartJournal; 2019)
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Koronarographie

Schematic overview of the coronary arteries and their relation to the ECG leads
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Vorgehen in der Praxis?

prour Tous I I
les cas durgences sanitaires
en suisse

Aspirin cardio 500 mg po oder iv (wenn moglich), Heparin 5000 IE iv

VVP

026 306 32 00 (STEMI HOTLINE = Intensivstationsdienst)




Equivalents STEMI

Wellens pattern A

Wellens pattern B

Hyperacute T-wave

2
T

Biphasic T-wave

V2-V3

\?

Deeply inverted T-wave

-

Broad-based, bulky and
disproportionally large T-waves

De Winter T-wave

Aslanger pattern

South African flag sign

New-onset
Bifiaciosiae hiock Posterior OMI Terminal QRS distortion
Terminal QRS Absence of terminal
Distortion in QRS Distortion in

Right bundie branch block

F
\’ rs complex J complex
im I, 8L aVF :a’h't

Left anterior fascicular block

Vi-V4 ¢

Maximum ST depression in
anterior precordial leads

anterior Mi early repolarization
V2-v3 A ™ e 6 ﬂ -
¢ -
A;n.- e "u:.._-

Absence of S-wave AND J-wave
in either of leads V2 -V3

Upward-sloping
1-3mm ST depression

J
T

Tall positive T-wave

1]
_/'\_L\_ Any ST elevation ir lead |l

+
5T depression in any

Va-vé of V4-VE leads with a
positiveterminally
positive T-wave

+
Vi V2
’ ST in V1 higher
than in V2

ST depression
in lead Il

Modified Sgarbossa - Smith Precordial Swirl Northern OMI
};t uﬂimrinn m R o av. i,
o | V1-V2 V5 -V6 ‘ -
2nd criterion T Any 5T elevation in aVR and avL
vivi 4 with negative T-wave
EE Ejgriﬂn " b
i v

ST/S ratio 2 25%

ST segment changes swirling across precordial
teads: 5T elevation V1-¥2 = ST depression V5-Vé

+ i, W, aVF
V4-Vé

Any 5T depresseon in inferol and Latedal
leads with positive or biphasic T-wave
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BY POWERFUL MEDICAL

® STEMI Al ECG Model 9:41

Detect STEMI or i "
equivalents with
Queen of Hearts™

Detect true STEMI more accurately within seconds
with a lower false positive rate. Clinically validated
across 15+ studies involving over 10,000 patients. { A STEMI Equivalent Detected

#_ Download on the GET ITON
% App Store » Google Play

[
M |

Rabattcode : DRSMITH20



Vielen Dank fur lhre
Aufmerksamkeit!

When I'm asked to
describe an ECG

Sometimes i’'ll start a sentence

and | don't even know WI'IEI"EII'II: s going.
| just hope | find it along the way.

Dr. med. Giulia Beretta
Assistenzarztin

Abteilung Kardiologie

HFR Freiburg — Kantonsspital
giulia.beretta@h-fr.ch
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