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Abstract: Digital Devices for Detection and Diagnosis
of Cardiac Arrhythmias
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Electrocardiography is currently the standard method for diagnosis of cardiac arrhythmias. However, digital
devices have been developed for detecting intermittent cardiac arrhythmias. These devices are classified following
heart rhythm detection technology into non-ECG (photoplethysmography) and ECG-based digital devices. In 2022,
the European Heart Rhythm Association has recommended to choose ECG-based digital devices for diagnosis of
cardiac arrhythmias while non-ECG based digital devices may be used in patients with palpitation and a low likelihood

of cardiac arrhythmias for excluding cardiac arrhythmias if normal heart rate and rhythm is found. In such cases,

investigations should be conducted to identify causes other than cardiac arrhythmias.
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msnsaenauliiila (electrocardiography; ECG)
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1. gunsaifiliuanswadundulniiiile (non-ECG

based digital devices)




2. gunsalfuanawatiunduliiiile (ECG-based
digital devices)

gUnsaladviailaiuanssaidunaulniiniala (non-
ECG based digital devices)

qﬂﬂiﬂjﬂlﬁﬂﬁ’lﬁwﬁﬂmi‘um photoplethysmography
(PPG) TawA1a1 photoplethysmograph fis1ndnyinnaIn
ANWININAINATIN photos (Was) plethysmos (Ve8) Laza1in
graph (Few) oswfuFmmnedinsdewveenaiiiatu
Tnmswasuulaseuas Tumenadnldendendnnisian
Wlumsduiinnsiasuuvasmslvaveadesiusameiiiniy
lunragdemensduvesiila’

nsvhauesgUnsalvinildnduuadiung (infrared
light) fiflanseniadn 900 wiluwns Jeaedfudosndny
Wa9eeNLN9IN photodiode wardifasu (photodetector) wie
Sansdsuntamesnnuduvesnduuas Tneduiusiuns
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LLazLLamaaﬂmﬁJugﬂﬂ?%u (waveform) 6’1'031J17i 1

Systolic Peak

~a

AUge (amplitude) ¥4 systolic peak UL
mMswAsuulaswesUiinasidenluusas Somzvosdnasiiniu
funadifinigin wmndendiiiusniiviinumn azgadu
pduadlinnvili photodetector arandimesrduuadlianas
Tumansaiudnu vnﬂﬁmmlﬁamﬁmumﬁaEJ%;:}@%’Uﬂé"u
wasldiarili photodetector amnadiwesnduuadlainn
7 wdnilua$radu tachogram Fagud 2

nsWasuLUaswes waveform Rlaiasianeiios
sz liin3esanuisansradulnesniedimzninduves
Wilafiinun® WWu possible AF® Taudsnnufinunfiinnns
wuveshlaludnwasduiinuldues wu multifocal atrial
tachycardia (MAT), atrial flutter (AFL) with variable
atrioventricular (AV) conduction, atrial tachycardia (AT)
with variable AV conduction, premature atrial contraction

(PAC)/premature ventricular complex (PVC) 1udu

Dicrotic
notch

Diastolic Peak

g‘dﬁ 1 LLamgiJﬂé"u (waveform) 989 photoplethysmography et L*fJummqq (amplitude) ve4 systolic peak

Ay y LfJ‘umqui (amplitude) ¥84 diastolic peak”
(7: Curr Cardiol Rev.2012: 8(1): 14-25))

Photoplethysmography (PPG) Signal

1250Ms  783Ms 920Ms
Tachogram: Series of Inter-peak PPG signal intervals

gﬂﬁ 2 uansn13ih photoplethysmography wnasnadu tachogram®
(17 Circulation.2022: 146(19): 1461-74.)
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AFL with regular conduction, AT with regular conduction
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5219628 12-lead ECG w3ogunsalfdviaiinansnaidu
adulniile (ECG-based digital devices) wiofudunis
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guUnsaladiiniiuansuaidundulniiniale (ECG-
based digital devices)
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1. Handheld ECG \ugunsaifigldnusoddtifionn
wazdneunziidaiavesgunsal aiindnnislndidesiunisin
lead | 58 INUVUFIBUALIIUYINDN standard 12-lead ECG
Flaguil 3A gUnsalunsTussanansauansnaves lead Il Il o
limb leads Wmmaiuinlasnse Finruusiugn accuracy)
vosguUnsalafindiaztuatiiu algorithm Alduana, naurild
gunsal, annzluvaeiligunsal uazuwmdiulana’ il
dowgunsalmariluldruenanumsuanafiaadouls
Tuvnansdl wu mseunavesedulrliilefifidnunzes
possible AF ugusiaseuandu sinus rhythm with PAC and
PVC fiaguii 4

sUT 3 uansgunsaiddviafiuanwardunduliiinhile (ECG-based digital devices) uslazwiniIouiisuiunsnsio
12-lead ECG A. Handheld ECG*® B. ECG patch®® C. Smartwatch ECG>®
(17: Circulation.2022; 146(19): 1461-1474., J Atr Fibrillation.2021; 13(6): 20200446., Braunwald’s heart disease:

a textbook of cardiovascular medicine (Twelfth edition. ed.). Elsevier.)
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35Ul 4 uana tracing 7161970 handheld ECG wanswaindu possible AF usia3a 9wy sinus rhythm with PAC

and PVC

2. £CG patches ugunsaiiiinuuniionsiudng
fnannslndiAesiunsfin precordial lead 91 standard
12-lead ECG faguil 38 lavgunsajudinilvinanisnsiauay
3%5&1%%Lﬁuﬁﬂé’qmsﬁﬁmmgﬂﬁaﬂ (validation) umdl
fadnitafio orgnmislinuvesiunmeireuiidu gunsaifosia
TWuwvadniitonfafieandayqiusuniu (artefact) wazds
lagnansadnanemuansnssnwle’

3. Smartwatch ECG \Jugunsalfieenuuuaiile
anllduuuuinidetie”® lnwanliidesiotrmils uaziilony

asndudnuagaaulniivila dldasdediiitedntimil

unzUaveIuIing (watch crown) Usesnad 30 Junl §eqe
Tinawidlounun1sin lead | SENINMVUTIBLATUIUVIIRN
standard 12-lead ECG ﬁ'\igﬂﬁ 3C

gunsalvilntlazuansdnunzues ECG Wfuuumihin
Wil waedsanansouanwFetufinuariuuenndinduuy
Insdwvistodie itedssieliiumeldidnine' dosrinvesgunsnl
ilaiife mInudyanasuniu (artefact) eveeningunsal
WUV ECG patches wagdliianansonaununisasianduluii
Walade3BumIguuuy standard 12-lead ECG® uenanil
fanumsudanaiiniaedeu Wwuludidu AF sndidasins
wumastalatiosndh 50 videxnain 120 adieunit gunsal
silnilonaasliuvanaindu AF (false negative) LULABINY
Fnwarnisifuvesiilafiiaunfuuy PVC fiuntes q wie
Mobitz | second-degree AV block qﬂﬂizﬁ%ﬁﬂﬁmﬁmmﬂa
naindu AF 16 (false positive)® fuiugssndudedldunnd
Juduanadudumsidadosiuieiaus’
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Tul wa. 2565 @UNTUSIIMIENITAUYRIRIlIUN
8lsU (European Heart Rhythm Association; EHRA) 161
wugihliannsaldgunsalddvaiuanmwadunduliiiiile
(ECG-based digital devices) suAlademladuinismngla
wazvnnsaiigiefiennsladuiasdoaimmannsisiures
wlafiiaundves o19ldgunsaidviatiluaniwaidundy
Infiala (non-ECG based digital devices) naunuls lneg
mnnugnTuardungnssuresitlaung asvilviunng
ansonsIIamduveensladusely’

dwsunslinugunsaifdviaiiiosnitedediaeiila
WuRndanz wiseondu 3 nquaudnvarvesmnuinung
Afosasde loun

1. msnzaeiiedegiaenialaviosundinaa (AF)

muruztvesauaulsailaurisylsy (European
Society of Cardiology; ESC) ilonsianuainufinunfives

Garmin HRM recording

Heart Rate
Max 169 bpm
Mean 115 bpm

pple Watch
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adulniialaviin AF Aldngunsaiiiuanssadiundulyiiidle
(ECG-based digital devices) uruni1 30 ¥ wwndauisa
Afladun1iz clinical AF loiviudt usiminilunaaingunsal
favailiuanwadundulniiila (non-ECG based digital
devices) lifasdeinenafinmzaes possible AF Fuie1n979
fudude 12-lead ECG 3nmds’

2. msngividedegvgialaviesa g uindinay
(ventricular arrhythmias) uagiiiuasmunas (syncope)

msidenltgunsaifidviaiuanaiduadulwiiisila
(ECG-based digital devices) fianusauansuafiuaneie
5¥1179 VT AU supraventricular tachycardia (SVT)'la
Faguit 5 ailifthe VT enafinmzmnuduladionn (VT with
hemodynamic compromise) auvinliUaeiduaununaf
(syncope) Fdliimanzanitazidenlfgunsaliidesendanisng
tuiindorsshnmansiata lunsdlimadenldgunsaifiiu
ECG patches @wanansansia ECG Idvaiflowmanaiialag
Liisfosendunisnaduiinaingdae’

Ui 5 wansadulwitwinla (ECG) 9ngunsaifaviaiiuansuaidundulniiniile (ECG-based digital devices) wuin

Wu supraventricular tachycardia (SVT)*
(#u1: Europace.2022; 24(6): 979-1005.)

3. msnsa9didaderUaenden sledunardianiy
ﬂ’ayamﬂﬁwm‘?f'was (pulse data) 971 mobile application

Yagtulinsldaunenndinduuuiiefodeilianiy
o v a o g v A v, a
ToyaNSAUVRIWNAT (pulse data) ilviilegUaeilionnsla
au windaglianunsansuisdnuazvesrauliiiilaniie

Undlel detiuiietelumsitadevesunmg msnsivaeugi

wenmAatungUagldeuiidmianunsaigldnudildudin

wandnlevell wasuuzihWgtheduiindeyanisvinAanssu
#19 9 (activity data) luvasfifionnnsladusiusne Foyadendn
szilmmdannsatnminseiaaunseldodu wu win
Wnenslugiseaniasmefazannsavenlainialadug,
Wunasnannisesniidinie wimndennislutnsiidaidein
vieueu Ahasdeienaiinmyinladuin Senuisu Sns
Igsunsanamedssuiietusunsidadunely?
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