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# # 4575276930 : MAJOR MEDICINE (CARDIOLOGY)

KEYWORD: BRUGADA SYNDROME / SUDDEN UNEXPLAINED DEATH SYNDROME (SUDS) /
HEART RATE VARIABILITY
ANURUCK JEAMANUKOOLKIT : HEART RATE VARIABILITIES IN BRUGADA SYNDROME
PATIENTS WHO SURVIVAL FROM SUDDEN CARDIAC DEATH IN KING CHULALONGKORN
MEMORIAL HOSPITAL. THESIS ADVISOR : SOMCHAI PRECHAWAT, M.D., THESIS
COADVISOR : APICHAI KHONGPHATTHANAYOTHIN, M.D. 49 pp. ISBN 974-17-4514-1.

Objective : To study the heart rate variabilities (HRV) in Brugada syndrome patients who

survive from sudden cardiac death in King Chulalongkorn Memorial Hospital

Methods : This design of study was an age-sex-match-case-control study. Subjects in study
group (n=8) were previously healthy patients who were successfully resuscitated from VT/VF and
had documented Brugada ECG pattern without structural heart disease. All of them were implanted
with automatic implantable cardioverter defibrillator (AICD) and had no medication for at least 2
weeks. The controlled group (n=22) was healthy person with normal ECG. A 3 —channel continuous
ECG monitoring was performed in each subject for 24-h. All 24-h ECG data were analysed and
transformed data to heart rate variabilities. We selected time domain parameters (SDNN, SADNN,
RMSSD, HRYV triangular index) used 3 time intervals: 24-h, daytime and nighttime (08.00 pm. to

06.00 am), to determine the difference of HRV in each period.

Result : There was no statistical difference of SDNN, SADNN, RMSSD, and HRV triangular
index between Brugada subjects and controls in each time but all parameters showed statistical
significant between-daytime and nighttime in control group but no significant difference between

Brugada syndrome group.

Conclusion : During asymptomatic, Brugada syndrome patients had lower difference in HRV
during daytime and nighttime which may caused protective effect for VT/VF or this effect was the

baseline abnormality in cardiac automaticity which easily induced VT/VF.
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HRV Heart rate variability
SDNN The standard deviation of all normal R-R intervals [N-N intervals]
SDANN The standard deviation of the mean of 5-minute intervals

rMSSD The root mean square
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baseline) followed by a positive or biphasic T wave (saddle back

configuration).



Type 3  ST-segment elevation < 1 mm of saddle back type, coved type, or both

v
o

3 Fqluausn

AN59% 1 waRIAMNRALnATas ST-segment 14 lead V1-3

& !
vatazsias i ldnaulninialandsanlifunisdane wise nezanialasogvinludog 2-

Type 1 Type 2 Type 3
J wave amplitude 22 mm =2 mm 22 mm
T wave Negative positive,biphasic positive
ST-T configuration coved type saddle back saddle back
ST segment Descending elevated 2 1 mm elevated <1 mm

(terminal portion)




.__ I _: | I
my

5% 2 uanspaulnirialaludilaanguainisugnim e 3 wuu®

Tuftlaevanese ST elevation arawldeuutasmu o) ag 7 1§ uazniaasuulag
Aanaazmaany litesduiial@au precordial electrode lufaAunisrasdaenszgndingay

Qﬁuaﬂ 1-2 489 NANIAD HedaeY lead V1-3 a1n intercostal space 7 4 1l intercostal

1
[ %

space 73 (lead -V1-3) %98 intercostal space 2 (_lead —2V1—3)21 Fa9ti 3 AgaTwL

a

pawlA i lauuLLgnaA



ML AAL AL

519 3 uanIN15L@aY precordial electrode tNansaaMIARUINHIMAlALLLLIgNIAN

UANAINNIINITLABY precordial electrode AR mﬂ%ﬂ’m@:&l sodium channel blocker

a

) . . . . - . = o ) =
ik procainamide, ajmaline, flecanide NMENTWNNIUNYUNHNEN, nglsien edrophonium %78

a

neostigmine NIUARAAEAAT  13ANNTIH acetylcholine NNavaRALAAA coronary HAINNIONN

ST segment &N ALALULLE LL[Eim'iﬂ?::[ﬁ’ju beta-adrenoceptor e 13 isoproterenol nIe

v
f1£19 alpha-adrenoceptor %38 N1aannIaInIeaznn el ST segment anag = ="

a

ANHUESNNNNUGNTTNNRAUNE LUNgNRINITUFNIM

AnsAnEuInEenaduauudIngueinisugnian  lulsaiananean1eiugnIsuuLL
autosomal dominant™ &n1sAnmnwLdraRsasanuaaulWinilauiuugnia T first

degree relatives aasftlaelnanalin Fasaz 60” uazinasanuadulniialauuuugnien

A a

Tunndanapsineaniziaviranisanresndsainuuylvante Anaazaunwlddn fdadam
2 ql 9 k1]

2 ‘ \ = ANy L R Ay p o
?ﬂﬂuuLﬂuﬂquﬂﬁﬂW?ugﬂﬂmﬁ ’ﬂﬂq\?ll?ﬂmqllllEﬂ'ﬂﬂﬂ?gfﬂqm@?\?uuﬂwblﬂLﬂﬂﬂﬂ?gqmiiﬂiﬁﬂmqﬂ

)30

TumsauAZanniaw (sporadic case)”  AMEALNANIILgNIINATuA A TEINgNEIN1THAS
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mutation 1839 gene SCN5A 29 1114 chromosome 3 ﬁélal,flu gene Lﬁlmﬁﬂ cardiac sodium
channel alpha-subunit ~ @x13amgaan e lugienguainisugnianlalszunns Feaas 15-30
ThapsnAnlnAizes gene lufinenguilillinannuane® ™ wu Aifumia donor site 189 intron
7 lu domain 1'7l| 7% (cardiac sodium channel Usznaudae 4 transmembrane domains)
mutation 184 cardiac sodium channel gene (SCN5A) ﬁﬂﬁﬂﬁﬁmimmﬂﬁuﬁqmméu d an
1714 chromosome 3-linked long QT syndrome FARARNNNNTINANETRY delta KPQ ARumits
1505-507 5291979 intercellular domain 4 3 74 4 Lenegre’s disease AaanAnuinLnGd
exon 22

WANATN mutation 184 gene SCN5A WA £85I Brugada Syndrome fiflAnn
AntinAaes gene auti chromosome 3 IN&fus itk SCN5A an uaziinennsallsndaudng®

AatiunguaInisugnianaeily primary electrical disease NNAIINUAINUANLNNUGNITN

NENEATTINEN

'
= [ % a

Hudngunanatlsznisitdngfiaengueinisugninid  substrate %uﬂummr&;zﬁmi"u
n13nA  ventricular fibrillation  uiiasa1N19RgnNNzEUlAAA  polymorphic  ventricular
tachycardia 9198 ventricular fibrillation bAkazANAnUNA184 signal-averaged ECG

Q’ﬂqm@:ummmgmmﬁlﬁmmﬁmﬂﬂﬁmm gene SCN5A axil fast sodium channel
current AR LIWNA 191 transient outward current (Ito) Lm'u%(u ?ﬁl\‘i%ﬁﬂﬁ action potential dome
1 epicardium wea9ialaviaeanauq el Tnefinnsilasundasmanilinily endocardium
AN N ANNLANANSAULR9NN9NA repolarization  LTAMETIaT8Y right ventricular outflow
tract (transmural voltage gradient). ANLLANFINTAY action potential ‘ﬁﬁﬂﬁﬁmﬁ/ﬂ‘]ﬂmmm J
point WAy ST segment elevation fintiannnnsmstanaulniaala ﬁqgﬂﬁl 4 uwazm e
reentry ila phase 2 reentry 16 ey polymorphic-ventricular-tachycardia L& ventricular

fibrillation 16\ A931%1 5



Transmembrane
Action mv

Potentials

A0

ECG (V)

C

Brugada Syndrome
(Heterogeneous loss of AP dome)

Transmural
voltage

Transmembrane :
gradient

Action
Potentials

|4————| Transmural Dlspersion
of Mepofanzatan
|4———————| Epicardial Drsparsion
of Repalarization

ECG NZ}

517 4 uamansidasusdasaasadaulnwialawas right ventricle action potential lugilaeinga

aINITUININT

B

D

11

Brugada Syndrome
(coved)

Transmural
voltage
gradient

Enda

Brugada Syndrome
(Fhase 2 Reentry)

w0 N+ Epl (Phase 2 Reentry)
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B e A s e e e ‘f‘Jrf* "1"'[*',“* ﬂ"l‘“‘\“* —f»—Ta- T—ﬁ'ﬁ'ﬂi'*ﬂﬂ' ’hw ,|" | :.ﬁlm'-lf” I .‘.i.ll','p'l,';,n';'l\'n}lllli'ﬁ;l'.lﬁ I l\lll-.“.f-”'
i TR L
IJIlllib'lllilr llllril'kl'lﬁm'ﬂllf“ I!ll'ﬁ.[" W,m“l' ' 'llfJiWiLlﬂ’ 1‘,' . T e T A s o b s s

“’““"“*‘"«"’“\/ \”\ﬂ” AN

m\w-—re—fj W T“xr\_-ff*"“f’” 7 “*—ff—f-—rfﬁ“—rﬂ“"“w—-rf—rw

1% 5 uaRINI5LAA ventricular arrhythmia Tugilaanguaimsugnian

AngUN 5 aniuldan ventricular fibrillation Awulugilaglvania avsnsandudulng

37-38

1Hee™™  wadsliidundnlanuuidndn vinlulugdilasunesns ventricular fibrillation as@un9n

naududnaldies visevinliigthedeTin - RgieanyAgiudaiaduunsedeinli ventricular
fibrillation {1 sustained 81 hypokalemia, 81119980, nnidasuudasaasszuulsean
GG

=2 £ a a 2 1 ! o Qi |

neudmnuiinlngiaes gene TuEihanguainisugninnazgninenenlifagnuanuiniiu
WATaLazIWAMaE eNie uwRensialnAdnnuluweasnaninndn Aadlu 20 wia
PAUNANIY LHA9AIN action potential notch MAMAIN transient outward current Lgtam
epicardium aasialatiasansmanlugaaundngueas” M1l action potential lupeuvineaag

¥ ¥
phase 1 Wuavnnau iWunali dispersion of repolarization RIEIRT RNl phase 2 reentry

WAL polymorphic ventricular-tachycardia 131

nsAnEINIeE3sINna N Hala (electrophysiological studies)

3140 A o o o p
1/1134W‘L|ﬂ'ﬂﬁmmuwuﬁmﬂﬂﬂ%ﬁd’&’]ﬁﬁﬁ‘ﬂ%@g

= =2 v 1

Huananisdnsn ludiloanguennisynian

@ v a . , =~ . L . o ~ a A Aa
gﬂﬂ?:[ﬁgﬂmﬂm ventricular tachycardia %78 ventricular fibrillation fulanianazinm n1sLdeT6
~ o | = oo v P = 41
Reunwduusidunisfneniauudihadeudeder  annisdnewes Brugada wazme
Feauaugihaninndt  THuassliviudinianmanazamenliiwinla - awnsadoslunng
dszidupnnuidas uazdnalunisitaseludiloauneme adslaian feldddayananiu aau

¥ 1 1
1'3 LL@%WJWSJ’W’]LW’TZ“II@\?ﬂ’]?m?’J’Qﬁ Lﬁﬂﬁ@qﬂLL‘]_I‘]_ILLNuﬂW?ﬂ?tﬁuﬁ"ﬂ@ﬁﬁﬂ’]ﬂﬁﬂqﬂ BLILILLNUNNT
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nazunlAfunsuustinldnmadioanguiine WWinsesui right ventricular apex uax right
ventricular outflow tract @gn9iley 3 cycle lengths (600,430, 330 msec.), 1, 2, 3 extrastimuli
WAz coupling interval 200 msec.15  Wudn dszsnnuasaniiaaesdiaaaunsagnnazsiuldann
£ i 2 o ° v v [y X v X
outflow tract N3l isoproterenol Naananaazi inszduldenaulugileelsnil dou

nanseBunasan bienlungs sodium channel blockade falsiflunsaniuiuluilaqiiu - 4

¥
acaad

aNATLATUN9MINAF0EATHAS gnnsaanuaaulninvialawuuugninusdeluinaiiainis
Antndlac uariszdRannnluaseuniaaeluameninen  deudiaeiisandinainluanie
WATATIANLINA ventricular fibrillation, polymorphic ventricular tachycardia daLauuda i
= 1% [% P ol P o | o ' =
prnanusiasnsadeensian  luginsanuaauldiavalauuuugninn  whdeldwaiiannis
aandla  uwarlifdssiRanntnluaseunivaelvanigunten  deliideaguidndrannns
N a % A 1 I . N A g I 1 %
39N a3sanen invialaviaall A positive predictive value 1aen1smsaaiieg ludasiaeay
37 Tw ¥ataz 50 @du negative predictive value 189N13RsIANa lutwFeusy 46 De¥atas

34,42

97
INUNNNTINARENGNDINITUSNIAN

1. ST-segment elevation kLl coved Tu right precordial lead (V1 AR V3) FNLLE 2 leads BT

| 1
A A

1l Tsidnazldenlungu sodium channel blocker sanmavizalifinan Ineliiarmnaunainiem
a o dl o/ dla a d” ¥ ¥ = aa o aa ¥ ¥
ﬂﬁuqﬂ@ﬂﬂmzﬂ@u1WﬁWMQ1@WNmﬂﬂWLLUUuVL@ LL@:%WNNLﬂmgmm‘ifm@ﬂﬂmdﬂ@uﬂﬂmslmm

uilerallil

® documented ventricular fibrillation, polymorphic ventricular tachycardia

o o dl o al aa = [ % ] ¥ 1

® ﬂﬁ\xq[5]ﬂ?'m_lﬂ?’]LﬂﬂQﬂUﬂq?L@ﬂTQWLLUUL@ﬂ‘i.lW@utmEliNV]?']U@qLﬂﬂiuﬂu@flﬂ‘u@ﬂﬂ’)’]
451

o - JaundnlupseupfanlaaulnindalafindnAluy coved | EiAgaiy

® [Electrophysiological inducibility

= A 6 A . .

o ilszamiluan 78 nocturnal agonal respiration

] azdl a a dl L% 1= I8 an o %

douginsanuauiadnfraspaulniialauuuugnienTaelddinneinnsitagas e

panana naLflu idiopathic Brugada ECG pattern (ldiFannguainisugninn)



14

2. ST-segment elevation L1 saddle back (type 2,3) T34 right precordial lead (V1 4 V3)
Faup 2 leads AUl wazaurrolasiluluL coved a9annldien sodium channel blocker
fuAUH NN NATENI9ARDNAINAIaLiNatas 1 18

1
= al

Quéﬁnu ST-segment elevation WLl saddle back (type 3) 144 right precordial lead (V1

3D

(33

14 V3) slausl 2 leads Tuld wazidsudu type 2 nasanlden sodium channel blocker

3

aNnsatadedungueIniuznimn

N5A595eULUsEa N At UNRREAIA NS aRIBRsINNSIAUKA LA (Heart rate
variability %458 HRV)

ANl TuIR98RIINIs Ul vige Heart rate variability (HRV)™® iflumAuenieea
regszuLdszamen udAndmeiala n1sdnd HRV utaitlu 2 35l - fall
1. Time domain  {©N199AANHLT99U998R3IN T UEa9 lalaeRLAT1Ziann
9281211992999 WAAY beat A893iala annistunneau i i lanaan 24 dqlug (24-hr Holter
. . [ thil’ v 1
monitoring) N33R HRV 351 lAKA

SDNN (the standard deviation of all normal R-R intervals [N-N intervals]) \fun1sdnen
Lfimmummﬂmmmizﬂ:ﬁ’mwdwLu;i@z beat nfeinlanaandaanaitiufin EKG e
SDNN Turfusseivinaniniufin nanie wintiudin EKG luaudenfiudunanunuiu azsinlsen
SDNN geiuld  dn SDNN finusndléannnistiufin EKG 24 4alusazuendie circadian
variations

SDANN (the standard deviation of the mean of 5-minute intervals) 1n139mAN
Lﬁmmummaﬁgmmmﬁ'"}Lfaﬁmmmi:ﬂ:mwwdwLLm'@z beat infuesvialann 5 wininaan
FaiaRLiudin EKG A1 SDANN Taiiususseizinanitiuiin anunsatiauBen feusevdnanud
Tufin EKG #nasyeizinand ivinfuld

SDNNIDX (the ‘average of the SDs ‘of interbeat intervals for each 5-minute interval)
Lﬂum"]mﬁlmmmLﬁmmummgmmmizmmwwdwLu;i@x beat Un#rasialann 5 winnaen
Frgi9anTiTiufin EKG

pNN50 (the proportion of adjacent cycles that are more than 50 millisecond apart)

AN Fasazaa9ssesi19sudnansiay  beat Unfuasinlanuannin 50 millisecond Aa8A

FoAINTUNN EKG
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r-MSSD (the root mean square successive differences) Lﬂuﬂ’lﬁmﬁi’]LﬁMLﬁJuMM‘iﬂﬁu

o

UDINAFNIDITTEITUWIZUINUFAL beat UnFaasialanetfniunaandaanainiiuin EKG
, - . NI . J y
2. Frequency domain lunnsamsnssimnAmansdeesilssnaufuiluanuiaesnan
lalassunaanscazina itiuin - EKG Wun193 A s dudauua N AN A NAUE AL
autonomic tone A4 NNY LAY time domain HRV 693l

high frequency power (0.15-0.4 Hz band) NAMNANARUSALAY -MSSD waz pNN50

1
=

uAILNTNaN19MN9IU18932UL  parasympathetic AiRfala wazlanuineadesiunaae

Ao

n13ung lantfednIIN1RLaegiala
low frequency power (0.04-0.15 Hz band) RANENALSAUA1T SDNNIDX  1fup1n
WAASDNNITNNNNUTRITTE L sympathetic WY  parasympathetic  ARsarla  wazimns

' o

a9y o A 1y o
LNEIANNLITELL baroreceptor V]Nﬁ]@@ﬁ]ﬁ"]ﬂ']ﬂﬁlu‘ﬂ@ﬂﬁ’]lq

o [ 1

very low frequency power (0.0033-0.04 Hz band) HAAuANAUSIUAT SDNNIDX 1ilu

a

ﬁﬁﬁLmeda\iN@Wﬂ\iﬂmuﬂuu, N9V N INTBITEUL renin-angiotensin  LWAZ?EUL  peripheral
vasomotor AfAREAINNNTLEUR e

ultra low frequency power (0.0000115-0.0033 Hz band) HAudNRuUsAUAT SDNN
LAy SDANN Lﬂumﬁmmﬁmmmammﬁ, N13NNULBITZUL renin-angiotensin WAZIZLIL

'
a o

peripheral vasomotor NXA8RIIN1ILARIBI 1A

total power LUHATINUBIYN ] panald) SAINTL SDNN2 (Anaulsdsauansdnannig
WAue9riala)

iagannen frequency domain WAZ time domain RANNANWUSIUAINGNT FaAn T
atiatiae 0.85 FILN1PIAAN HRY lugd time domain (%N'fmm"]) anungn U frequency
domain &1

A1 HRV Tuat 7 wikiaeiAnnifietneio 3-65 51 uazdnansauAsuulasmnutiade
AN ] il

1. circadian variation™ Tu29na1934 A1 low frequency (sympathetic Liudaulugy) az
gandn InurTa9nanaAu A high frequency (parasympathetic) a2g4n31

2. DYUATINA" Lﬁﬂ’ﬂ’]ﬂqlﬂﬂ"‘%u AN HRV AzAnas LL@:Q’M@@‘ﬁ'mqﬁ@ﬂﬂdﬁ 45-50 ezl
high frequency power Qdﬂfiﬂ;ﬁfﬂ’m %Wmﬂﬁq autonomic cardioprotective effect Mi{ﬁﬂjd
GRUNGE

3. anmzanla AnsAnsnLan §rnaiidniey phobic anxiety azil HRV Andawiialyl
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= = | a . 146 o a = 47 i
LATHAIMHLALNABNITINA sudden cardiac event g4naN ENNNITANIURN Carney — WLAN

A o o aa

gilealsnduiaiiazil HRV AndneawinliateldsdAtyniead

o A o

4. mseanniadnie®  wudndnivinfeenniaenieduilszanazl  high  frequency

component g4nd1uaszil low frequency component AndnAwialll
5. ﬂ’]ﬁ‘@i_l‘]_tl.ﬁ?‘w R¥AM high frequency component LAZLNN low frequency component

o. miﬁm;‘m A¥aM heart rate variability

7. 81 WUdeNUNeTiainasie heart rate variability MAuA  beta blockers ' waz

digoxin52 ANNNIDWNN heart rate variability, flecainide Waz propafenone * qzan PNN50,
diltiazem ** @11130am low frequency power, &7lUNgN ACE inhibitors flailaneuit tinals
ADAARBANUINAZNN heart rate variability Taviza b

8. lsmutan1nzu9asing Az HRV fAaneaulnsd 1wy nnzndiuiiladialaananen o

[ % a

=2 ' ' = @ o o o Y a [ o
NIANEINLIN AT HRV WAuduiusiuansnisnaniIasilafuinasazuazansmieli

¥
=155-57

giloalsall™™ uazainnsnld HRV (SDNN) il predictor uikslunisuanianiaiaziia sudden
cardiac event &
L o a i’ o o v a =]
Tugilognmonu, aasulaings, naglannaFaiy uwarniazialaduman dnsAnen

daiauuddn filaenilsadanangaziian HRY Aandaauviall

N5 bEANKUSUSIUIRIRRTINISLAUIA LA lun1sUSEI R AL AL ARNSIA LTI AL UL
LRUUNAY

dl o a1 o = dl 7 o a o
nsiasuutasaasssuuilszamenludmsarla  Nauneadesiunisnaniaziiala

58-59

Biunadmzataguaals  Tattanizluniazialannaiaen Nz laviuiadaarain

ventricular arrhythmia ifluamgnismauuuReunaululsafangn dadeniuaiiunisinemu
28992 ULLUT28 N sympathetic  Y3RaAN1INNNL899 U2 parasympathetic Azt
Tannalunainia ventricular arrhythmia 16 waglunnamsaiude tadeninaannisvineuees

s2UUUTZAM sympathetic VERWNNNINIULB9T2LUUIZAN parasympathetic  AZaANILAA

9-60

. . 5 nI/ dld o . q' é’
ventricular arrhythmia Inesialy AnqefnsinaueessuLLlszam sympathetic NN

A [ 6

WIBNINNNUIBITZULLT2d M parasympathetic ARAIAZANRUSALAY HRV A1ANA9  WAZN192

NUNINNULR9TELLLTZAN sympathetic AAAIVIFANINNNUTBITTLLLTZd ™

¥
[ | =2

1 v 1 1
parasympathetic NI azduAUSIUAT HRV PLANTL
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1 [

AN HRV Nanas arxnsniiedenensallsanlild (Hamsanangaaw)ludihaunslsals

a

D

a

TudihaialaznaaanndlaA SDNN tasndn 50 msec. arddnssnagandngiloandaAn SDNN
wnndal 45 Tunnagiidladuman A1 SDNN < 70 msec. uazA1 SDANN < 55 msec.
v o o o A A 1% = ¥ 1% o o
ANNANAUSILSRENER 6 hau famnnnlalie Fasaz 100 wazfeaay 88 ANAIAL uax
ANNANNEDNFREAE 87 19 2 AN 4 WANAINTAT HRV W61 el Aauduiusiudnsanengsau

o

Tugthaiumau nazivegeisninisinnuaesszuuilszamdnludmnaUngsos
al o QAN 221 1
nsilasuulasasszuuilssamaniuds ludiaangnainisugnian

dl ¥ o a d? A =KX Ay 1
\asangiae Brugada syndrome dnifinainistulumainanshu asilfiauadienaiiiu
o ' d/ N o
anmsasundacluszuutdszamenli®  Taeludeanauanny  vagal tone g9 luanieh
adrenergic tone anad waznudnnIsildguulasaespaulniiialantinlnfuuy right bundle
branch block uaz ST segment elevation wuldlaaadladn19nIzFuszLL adrenergic UAZAIN
N3ANHIT8Y Kasanuki uazAns” WUd1 arxnannseaulifiina ventricular fibrillation 5dneau

\{avin vagal stimulation 581 block sympathic  WsaInnIsAnsaasgalsaiiazane™ wudn

'
o

%3 £ o U a ol 1 a al o 3
Aulslsaunasdnsniswuialaludihs lnanafipnaindiaulng  uaziAsdaaunnau
Tug99nA9AY TeunneTiensil sympathetic tone genanunaludiloanguil  Aaiuaindayaine
Tiaanpdesiumaniiadslianunsaagdliddaaudinisulasun lasaesszunlszamdniuds
dl v %4 1 (%4 £ o 3| 1 dl
Nendaaiuninsluanigatgls  wazANnsturesdns nnfwiila  avifluaAfanunsn
s ldlunislssfivenuidasdeniadeadsnuuu@aunauludihe luasevisali  Assiasande

=8 al a 1
ANTANEINNLANFa 1

A35ANYUNLINUNITUAUNAUUAZITA L UAR

dl a 49{ o dI | o dl o o dl ¥ =< {
nisengninaIvluaziauandudnene g Ay iwuldludiaeloaluamasoniangu

4
3

21N19UZNIANANY AtuAsnazinAud laTun LU e A LLATAYINR AN ATILAAT
Twrnuzuduinaaz lfiuaudunusuglssnisrasnisuauuduiulsa lnamnie 29a7l1n171a1

v
nautsznavlufaanisudu 2 uuy sesaldn®
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N1FUAUUALIILLL non rapid eye movement
NsUAUUALLLLN IENNINABNgNAIBLN999AI59 (non rapid eye movement %38 non-

¥ v
REM sleep) n1suauvauuuuieautiaaan il 4 44 As

1 v ¥ 1
= =KX A

i'/ o 6 o d! =] < = | 1 1 %
dun 1 duRlfna1lszun AT RN NAAUIN Lﬂunm@wm\ﬁ@ﬁmmmmwgmﬂmu

1 l
a v a ¥ o o

AUNIMAY  srAumNiAnINeai U ndaNsaLFaLazN1aFLERIANAAAINNEUANALANAY

'
=

o P o o4 A Ao o = = P 4 oo Wy
n13uaL uduiidun suaunaunganazataasEuaHudu ] ﬁi'ﬂ@'\@llﬂ'ﬂﬁJgZﬁﬂLMN'ﬂl&ﬂﬂﬁ]%@%iﬁ

q

AALANBINANTUZANNNANTBIAALAN (low  amplitude) HUANLAMNDUANNA1LAY (mixed
frequency) wariA@U theta nTMEusze 2 (3-7 381 / 3und) nnsnduludutlasgnignauls

48

b2 1 v v

] '
o o K I e a K aa

Y o = PRy o P oA >
AUN 2 UTRNRNITNALANNIALLN AL ﬂqqﬂuﬂﬁmﬁuu@glﬂﬂﬂqqﬂm@Lu@\‘] Lﬂuﬁlu‘w&l

1 ! v ¥

[ ] v a = =3 o [ o d’l i/dl o Y k73
nsudLetinauiase ATanilaaaanaIueuiviNatdunfsuanludul nistgnldmuingesldnns
nezFunugs lduiiiunau sleep spindle (AHA 12-14 781/AWTN) waz K complexes (AALT

1 v ¥
Na11AgIndn 100 microvolts) lwpaulnAaanesiiuszes o naandvluduilazlfinatlszann

10-25 U7

J o o o e A A O S =
U 3 wazdun 4 [{uiupaun s aunannds lagianieasingealudun 4 T9vansdul

q

[
A =

pnpdeiu Ae Headulinanesdnenizdelta wave TalupduAnfian (0.5 - 2 sav/
a = 1= d‘ f ?1’/ dl dl 3 ! ?z}/ dl ! !
W) WARIUIATBIARES (> 75 microvolts) TduA 3 wuARY delta Haendnludui 4 usiaeing
L4 dl % dl dﬁl 1 % Q‘ d‘ 1 :j/ = P2 (=1 o
tasNgasiesnumduiininnda fasaz 20 2aspaunnylugeaeaniiu asazuenlddniunismdy
Tudun 3 vizavniudun 4 assnindy delta teeindifetas 50 1espaunsing atnelsin
S ° 1 3’/ d‘ 21/ t:ll = o (= o
analiiarnaniulunisudenisuen Tunl 3 uazdun 4 uazanisnFansaniudunisueundy
AP 4l o a y o A S A o
TUNNARY delta vizadundLan (deep sleep) Id 11a1289n13uALIWIUN 3 azduines 2-3 waf
v ¥ S8 o = ~ o
wdakudgnsue uRIui 4 Tea0auIUNN 2040 WP 11u29994In T 20IN1TUAL AN luaeas

NA d azduadizas i TUAAUNITUALTUADUDAZNUNIN TUATILINUAI N TUAUNA LIBIAULTA R
al A P~ o
nsulasuslaIn1egzsanannulunisuaunal

dl <: v dl = [ % &l 1% dl [ Z’/ dl
o nsmalanaianauaziaulaauiurnzAuarazdngalunisududun 4
® NANNEAURITINNLRNITHALAANEIFD

®  N19ANLANGIINNNTEINLEIWINL wieadinsmaLanedsian s ALuLL atTes
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Variable Brugada Syndrome Control (n=15) P value
(n=8)
Mean HR 67.631£9.6 75.87+8.1 0.04
Analysis Duration 23.27£0.4 22.811.6 0.45
SDNN 18310823312 136.39+42.7 0.86
SDNN (D) 97.28+22.3 98.78+32.9 0.91
SDNN (N) 111.75+£39.6 133.65+53.2 0.32
SADNN 112.41+44.9 126.19£43.2 0.48
SADNN (D) 79.34+24.9 85.06+31.2 0.66
SADNN (N) 80.71+£38.2 112.58+47.7 0.09
RMSSD 37.86£21.5 31.73£17.3 0.46
RMSSD (D) 34.06423.9 25.9+13.7 0.31
RMSSD (N) 40.15+31.3 40.7£27.5 0.96
HRYV triangular index 354079 33.56+£10.4 0.66
HRV triangular index (D) 24.66+5.5 27.20+£8.9 0.47
HRV triangular index (N) 28.89+12.9 35.56+15.6 0.31
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