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Aritmieen

A pianist is composing classical music
~ from irregular heartbeats, to help
...diagnose patients

Fagoni 1.2 20 September 2017, 16:16
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Inhoudsopgave

AOpfrissers
AAritmieen: hoe ontstaat dat?
AVan Pathofysiologie naar ECG; wat zie ik?

AOverzicht ritmestoornissen

ASpeciale aandacht: Atriale Flutter en Ventrikel
Tachycardie

At + [ Waiimoet je ermee?
AAfsluitende woorden, take home/take the clinic



Geleidingssysteemrorte opfrisser(1)

iy
1T A Sinusknoopmn Ca2+infux afhankelijk o/ ..
A Overig weefselmn Na+influx afhankelijk 1
aod B0 J PRI AR

https://www.textbookofcardiology.org/wiki/Cardiac_Arrhythmi
as

M&saC Bl PRI AR



ECG JPEDIA.ORG

SA node » 60-100 / min

sk e 55-60 / min
AV node > 45_50/m|n

s st » 40-45 / min

Rangorde?

sundke branches —p 40—45 / min

Puknefires o 3540/ min

Ventiodar musice = 30-35 / min




Geleidingssysteerkorte opfrisser(2)
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Aritmie Mechanismen

Active arrhythmia mechanisms

ABNORMAL IMPULSE INITIATION

"Abnormal automaticity™ "triggered activity"
EADs |

y trigpered beat

DADs

mjary

ABNORMAL IMPULSE PROPAGATION

myocardial

syncytium

intercellular junction

"micro- or macro-reentry”

- beat

fully excitable gap

partially excitable gap

@ESC 2019

Abnormal Automaticity

ks
> @



Abnormaleautomaticiteit verandering naar een

pacemakeicel

Ectopic Pacemaker (Enhanced Normal Automaticity)

ACL=
BPM/60.000 CL=1200 msec (50/min )
-+ >
> Sinus CL s W2
A BPM = 400 msec (150/min) e 9
-+ - =
CL/60.000 pyT——— Jf( -~
0 —
Faster than NSR
Vim
(mV)
-80
Causes:

Catecholamine excess (cocaine, amphetamines.... —1l; activation)

Post MI: 3, supersensitivity (NorEpi -+ tAC— tcAMP— 11) *

Hypokalemia diuretic side effect (more neg Ex & V,, —1I; activation)
https://tmedweb.tulane.edu/pharmwiki/doku.php/cellular_basis_for_cardiac_arrhythmias



Abnormale geleiding: Hentry Circuit (

Re' Entl’y rondom; Centrale blokkade

Circuit

/

1) Anatomische centrale
blokkade fficuspidalisg
of mitralisklep scaj

2) Functionele centrale
blokkade (tussen cellen
met verschillende
excitatie eigenschappen
zoals in boezemweefsel
of ventrikel)



ReEntry Circult (2)

1) inischemisch hartweefsel (VVF)
- scarformatie leidt tot trage
geleiding, normaal weefsel geleid
snel.

2) In AVnodaal weefsel (AV(N)RT)  siow
- extrapathwaygeleid traag naast
normale snelle geleiding.

3) In boezemweefsabbvwisselende
celeigenscappeAtriumfibrilleren)
en anatomische blokkade (CTI bij
flutter).

| het wordt pas een probleem bij
toenameautomaticiteitdoor bijv
Ischemie, electrolytstoornissen
acidemie, stress etc.



Behandeling op celniveau

Antiarrhythmics
CIaSS I Decreased
Decreased slope of ot  Prolonged.
phase 0 depolarization Class |l F o e
M PRinterval H
Class A  |§ 7™ N.. e
M ERP
/N AP duration
Prolonged
/ rggoﬁggfation
ass L
T ERP E
/N AP duration
Class IB
J ERP
J AP duration
Slow rise of
. . action potential
EffectiveRefactoryPeriod R— \™s o
. . . . ass P W e o
Actiepotentiaal periode waarin Class IC  enmens ;Y
Normal ERP ; -
Ng:$:I AP duration | #

geen nieuwe prikkel kan ontstac...

© Lineage Lucy Liu



Van Pathofysi(-)logiaaarECG



Elektrocardiogra

QRS complex
Depolarization of ventricles

R

T wave
Repolarization of ventricles

Sinoatrial node _ . P wave
depolarization of atriums

(SA node) - _ Bundle of His \\ /

Atrioventricular node - - ) Purkinje fibers P =

(AV node) e (PF)

ELECTRICAL GRID MAP




Ritmestoornissen In verschillende smaken

Supraventricular Ventricular

o

Atrial Nodal




Supraventriculaire
ritmestoornissen

A Atrialetachycardig(AT)

A Atrialeflutter (Aflut)

A Atriumfibrilleren (AF)

A AV-nodalere-entry tachycardig AVNRT) / AVRT



M Boezemfibrilleren / atriumfibrilleren

AV nodal re-entry tachycardie
(AVNRT)

= Q 2
*\ w
ﬁ Atriale tachycardie (enkelvoudig f

ML

AV re-entry tachycardie
Boezemflutter (re-entry door accessory bundle)
(meestal rond de tricuspidalis annulus)



-« Atrial tachycardia > -— Sinus rhythm —_—

Atriale tachycardie (AT)




Atrialeflutter



Left anterior abligue sew

(B} Clockwise CTl-dependent
Atrial Mutter

Atriale Flutter




Typical Flutter Reverse Typical Flutter
.,a,_.ﬁ._.\,,,,...,____!\,_,__\__ I

pﬁp\mm RSN N AV,
PN A A

Lower loop reentry }

Atrialeflutter: typischHatypisch

Upper loop reentry | E
/ r

SVC MNutter

Incisional Nutter

l FO Mutter




~ ‘ F = i 7 H 7~ i -
¥ ~J Y - “M\J T ar W § \u/.v‘—w-\ ‘/J’A\""A‘\V\—i"\v'\\/\,-/“—w\‘_/’\d ,"/ -

—
_—
-
————
—
—
—
. —

..-
P
-
e
—
|
- 1-3
L 4
-——

DiagnostieR Adenosine!




Behandeling; waarom zo moellijk?

A Medicatie komt moeizaam |
aan in anatomisch 20-
afhankelijk reentry circuit
om te kunnen
cardioverteren.

o
" 1 2

A Dus:rate controle middels
Caantagonist of
betablokkadg(digoxine)

Membrane potential (mV)

A Cardioversie middels;
-ECV
- In sommige gevallen; ATP

-100

0 100 200 300 400
Time (ms)
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Premium™ GE Medical Systems

AVNRT/AVRT




Orthodromic AVRT Antidromic AVRT

Accessory

SA node \ ‘ R Ry 0
5
A

AV node

\4

f

o/ JJ NI | @ " NANANNAN
A A JJ || @ S

r . Retrograde P waves

e Narrow QRS complex .
Wide QRS le
e P wave typically follows QRS complex ® Wide QR complex

e Delta and P waves may not be visible
e No delta wave

AVNRT/AVRT




Behandeling middels vagale stimulatie;

Dorsal motor nucleus
of vagus nerve

O
(‘__\

2) Adenosine (purinenucleoside) welk aangrijpt
op adenosine receptoreAvknoop

Cardioaccelatory
center (sympathetic)

0}}
| GBS

1) Valsalveof Modified Valsalva (%\ :

(6mgc¢ 12mgg 18mgg stop) ~ Modull / Vagus nerve
3) Verapamil (oraal/lV) caonbton ’\ (parasympathetic)
(parasympathetuc) - 1:
—
O =M~ Lo

\__ S AT il
Sympathetic cardiac nerve

AVNRT (2)




Adenosine wel

of geen effect?

Adenosine

in regular, narrow QRS tachycardia

Response

No effect —>

Gradual slowing
then reacceleration

Y

Sudden termination ———>

Persisting atrial
tachycardia with
transient high-grade
AV block

Diagnosis

Inadequate dose/
delivery
High septal VT

Sinus tachycardia
Automatic focal AT
Junctional ectopic

tachycardia

AVNRT
AVRT
Sinus nodal re-entry

Triggered focal AT
(DAD:s)

Atrial flutter

Micro-re-entrant
focal AT

©ESC 2019



Atriumfibrilleren




Behandeling vaBVTs

Antiarrhythmics
ClaSS | Decreased
slope of phase 4
Decreased Slopg of depolarization .., / IZS(I)(I);‘S;:ﬁ -
phase 0 depolarization Class Il F % o
M PRinterval

Class A |{ "™ N. e

M ERP

/M AP duration

: Prolonged
ClaSS ||| i /repolarization
M ERP 3
/M AP duration

Class IB ]

JERP

J AP duration

Slow rise of
action potential
Class IV Pl U e o

Class IC 1 PRinterval i atAV node

Normal ERP M ERP i

Normal AP duration

© Lineage
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Ventriculaire
ritmestoornissen

A PrematuurVentriculairComplex (PVC)
A Ventrikel Tachycardi¢VT)
A VentrikelFibrilleren(VF)

Ventricular Tachcardia ECG

I




Marmal Beat FC Beat
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PVC: wat moet N M

je ermee?

A Prematuur vallende verbrede contractie (QRS >120msec),
verbrede Tgolf in tegenovergestelde richting van QRS
complex, zonder atriale of Avodale activatie.

A En dan?

A 10%-20%burdengeassocieerd mdtVdysfunctidinnen 5
jaar (jaarlijks followup geindiceerdl TEholter) +
behandeling.

A <10%; followup of pas bij toename klachten.

K.Zeppenfelcet al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and
the prevention of sudden cardiac deatBurHeart J. 2022 Oct 21;43(40):399726




Non-cardiac causes [edit]

« Adrenaline excess

« Anemial®

« Catecholamine excess

« Certain medicines such as tricyclic antidepre:
aminophyliinel®!

« Chemical (electrolyte) abnormalities in the bl

aorta pills"l”! and hypomagnesaemia (magnesium
(carries blood to body)

« Contact with the carina (trachea/bronchi) whe
« Drugs/substances such as:F!
« Amphetaminesl®]

superior vena cava

(carries blood to heart) puimonary artery

(carries blood to lungs)

Oorzaken

, « Alcohol®
pulmonary veins 1
e right atrium (carry blood from lungs) « Caffeinel®
+ « Cocaine
—— left atrium o
right ventricle = Nicotine
left ventricle + Theobrominel1%lunrelisble medical source?]

inferior vena cava » Hypercapnia (CO, poisoning}”]

(carries blood to heart) « Hypertension (high blood pressure)’]

« Hyperthyroidism!*
© Encyclopaedia Britannica, Inc. ) ) 3
« High blood calciumf]

Wees beducht op: « Hypoxia®®! and/or hypercapnial®
A Ischemie? « Lack of sleep/exhaustiont’?
A Wandspanning? + Sarcoidosis!'?
. = Smoki
A Electrolytstoorni€ o
« Stress

« Anxiety*




Padent with PYC-Burden =10% and mildly reduced or reduced LVEF

’ .E,—- Known SHD . T \
{ L
(suspicious) CAD, Further evaluation LV dysfunction
valvular heart disease or —_—Y — according to —_— explained by underlying
inflammatory heart disease most likely diagnosis heart disease
; 1 1
[ | T
iy
? c T -
MR
(Class Ila) Follow-up

Workupbij

>10% PVQG g

LVF 4660% e S0 g

cardiomyopathy frequent PVC's
Catheter ablation Catheter ablation
(Class 1) (Class lla)
AAD Amiodarone
(Class lla) (Class lla)

3 —
K.Zeppenfelcet al. 2022 ESC Guidelines for the management of patients with ventricula@r%?tﬁmias and
the prevention of sudden cardiac deatBurHeart J. 2022 Oct 21;43(40):399126




Ventrikel Tachycardie (VT)

A Definitie: >3 opeenvolgende slagen met ten minste 100/min, vanuit ventrikels los van AV
geleiding.

A VT = langer dan 30 seconden aanhoudend.

A NSVT = korter dan 30 seconden, maar ten minste 3 slagen opeenvolgend.
A Mono-morf: 1 soort configuratie

A Polymorf: meerdere soorten configuratie

A Electrische Storm; binnen 24u, 3 of meer episodes (5min of langer ertussen) van
ventriculaire aritmieen waarvoor therapie gegeven is (medicatie, ECV).



Ventrikel

Tachycardie
(VT) (2)

K.Zeppenfeldet al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and
the prevention of sudden cardiac deatburHeart J. 2022 Oct 21;43(40):399126




