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ABSTRACT

Syncope is a very common symptom that occurs in all age groups,
especially in adolescents and elderly people. The cause of synco-
pe is very diverse, and patients with syncope visit various medical
departments such as general medicine, cardiology, neurology, and
emergency medicine. If we do not perform appropriate diagnostic
tests based on detailed history of syncope, we may have some diffi-
culty to identify the cause of syncope. Failure to identify the cause of
syncope can lead to physical trauma due to recurrence of syncope
or may increase the risk of cardiovascular events in the future. How-
ever, there is no Korean guidelines for the diagnosis and treatment of
syncope yet. Considering these circumstances in Korea, we prepared
writing and publishing committee for evaluation and management
guidelines of syncope in the Korean Society for Holter and Nonin-
vasive Electrocardiology (KSHNE) under the Korean Heart Rhythm
Society (KHRS). In this guideline, we reviewed the Korean published
literatures and European / American guidelines on syncope.

557 Active standing

24s gy =3 Ambulatory blood pressure monitoring ABPM
Oj=A%et3 American College of Cardiology ACC
Ol=2Eesl American Heart Association AHA

Atonic seizure

Bifascicular block

Brugada pattern

Cardiac syncope

Carotid sinus massage

Carotid sinus syndrome
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HAEFEH Cerebral hypoperfusion

il 55 Class of recommendation COR
TN I MEY (Classic orthostatic hypotension

HEZ0H Conversion disorder

HMY SEYR L Cyanotic breath holding spell

X7 ME2= Early repolarization

7| delst HAb Electrophysiological study EPS
S Epilepsy

AUME I+ Epsilon wave

FHREHAHS European Heart Rhythm Association EHRA
wEdYEE European Society of Cardiology ESC
A 5o e 3 X= Guideline-directed management and therapy GDMT
7|HBAHI0IE AA Head-up tilt test HUT
EXustg] Heart Rhythm Society HRS
0|A1d AHA7IZ 7| Implantable loop recorder ILR
CHotR Mt Korean Heart Rhythm Society KHRS
et M =M S ATS Korean Society for Holter and Noninvasive Electrocardiology KSHNE
BN =& Level of evidence LOE
MRS Lightheadedness

oAl AY Loss of consciousness LOC
A1E 071 A Neurally mediated syncope NMS
AE 7121 718 MY Neurogenic orthostatic hypotension

=R PSR Orthostatic hypotension OH
Hel 71Ey i 57 Postural orthostatic tachycardia syndrome

X752 QRS IHY Pre-excited QRS complexes

HMEHA B4 Presyncope

2o g A Psychogenic pseudosyncope

Aol HI= MY ZH Psycogenic non-epileptic seizure PNES
BEARY A Reflex syncope RS
27|15 A=A Sinus node recovery time SNRT
SR Situational syncope

INE e Subarachnoid hemorrhage

HESISUCH F27 Subclavian steal syndrome
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LA KhA| Supine position

A Syncope

Syncope management unit

PARS I N S Tonic clonic seizure

Aok o YA Transient ischemic attack TIA
=[EPN Tunnel vision

il Valsalva manoeuvre

SE0|RAEY AN Vasovagal syncope WS

HeLHe HREH Vertebrobasilar insufficiency
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1. Class of Recommendation (COR) (E#1 &)

Class of recommendation Definition

Class | Evidence and/or general agreement that a given treatment or procedure is beneficial, useful, effective.

Class Il Conflicting evidence and/or divergence of opinion about usefulness/efficacy of the given treatment or procedure.
Class lla Weight of evidence/opinion is in favor of usefulness/efficacy.
Class I1b Usefulness/efficacy is less well established by evidence/opinion.

Class Il Evidence or general agreement that the given treatment or procedure is not useful/effective, and in some cases may

be harmful.

2. Level of Evidence (LOE) (BH £&)

Class of recommendation Definition

Level of Evidence A Data derived from multiple randomized clinical trials or meta-analyses.

Level of Evidence B Data derived from a single randomized clinical trial or large nonrandomized studies.

Level of Evidence C Consensus of opinion of the experts and/or small studies, retrospective studies, registries.
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BEARY (A1 O§7HA) A4 (reflex or neurally mediated syncope)

I.[_|-.14

To —

}-
g
A
=13
=
|
3

T 5
S F P o O 7l g2 O X o X o o W o 5
S do s e 7 = © T ool ol K de Moo - =
o8 KY o o3 1o ) =) o ok X B BooE oo ol -~ 17 °
TAE2 K =3 = s oo Ry L ‘ RN
15 ol = <+ mnHy oF (=) il 0 - N OL ﬁt ZO fanr 1 QL m
o ol > o = il < K = 5y oo B0 oo mo ) L W my
S | ol RO R aK o = A= A P =
¥4 38 | E Lg s N o = A o RN e
IT5 X = TS B 80 EOW T L = R e Noom e oo i
S oz o = Ao ~ ofl 5 = By g s N o
stgn = RO = N = & - 5 3 M — T 0 =7 oo
< . s 0 = = Ho =3 70 ~ OE B = S~ - <
S o E T s g ® 2R o B B F B o] X°
ol B %= S Uog I X0 KO 5 oo X FE N B oo o n o Ar
= g @ s Bom O LR P LR E P LA
W owre |2 3 £ _ﬁ_% R R ) T T oy S AP
Z0 MH = o 0 g = Ko - I -t = § Z =) N ‘|¢| L K N YON Rk
0B m__.._ﬂ|0 = o_eo_oﬂ: <+ wd 9o D__mw ml 0 o% H mﬁ = o & 7 B o W
= NG _ o =2 in u ol 4 co — 2 _
L Ssa = fw B 8 - AR o 2 of )
KE Ko Ko X <+ i oo Bl o Hh | = o ™ on # an H o< oF Y No oy T =
T - I e L B R T Tl wr . UL 7 =t s Ao P g R o o ~
ol U ol == - R o = o == o | &= <0 = ol of < X-ooF ~ o ol
TR EFESG X IR X 5 B CIR R RN o NN g B o XOE o2 X
5% Pg= g g2¢ & R ¢332 Ee ST R Ty o 2%
S g = | 4 JIoX 4 1 o7 X _ X _
Ww TIE RN Agr R G| = EEER el L_% Toop N Ko W B wm 2 o X
44 mw ﬂ._ T = 0 o m_m = %. loF i NS - ___vA._ N A < oy W - N TH = rUee
o o - = 2 o o %o 2C = = o RU- — . ~ — < -
5 B335 3oL 2 (E|Z B 8Ty bkmidyAimamdim®cs
mg ST ALY 5 B Byl =Sy ]lmﬁgm%w@%ﬂmmﬂﬁi
s~ QYT E o < 28 < T | D E AR T =& o WD = =
o 3 A % s @ELT ¥ g = KO mw B &M g mﬁ Jo X E = b o & 2
-t o - IS ~ =2 T N N o =0 0 ~ 0 <) < ~
= B = i~ | 9| m = X0 WO N T ~ X0 X X X
TR = S S £ B o N AT o =
= a3F|a YWos % |8l m AE e 5t Wk TR W R
L — w ol <& g 0 o I
ST 32 - mas o miM g5 ool
g s ER m <P ol Mo u___ s ET I R oo R g R W ) o o) T
0 - - & wr S ol =~ o ~ < ol - on =] <U =5 P = :.n ) NP T EO m‘_ =
= RC = D | - K =~ or - Il o 0 x_om.r_”_ il X i = L =
TR Som W 2w x| 0w M | Of =0 = X W oI W G- R
Keno Sl | = =4 od = ERh|E =2 W s ~ S o=
O - oy = =0 ER A 2 &3 _._._o_._._| < =3 ol ﬂ| OT ml Z° ol
nws MWm%uw | ¥ oS = 5 5 NIBK o M @ o OB o) o T o mo o
E= 1 . . = 20— — -
o HheE e WRSox R HY =k~ Fom B o) B g H o
h RYZIE DBREY (S zh wok CBE Frz8y T3S
sOU ouoli | E ke or % Kol = | O 0 & i -~ T o ©
£ Swe | g Dgpmd =2 B/ alg G e R
o SFW|Z oD g 8 W Hpg | DRy 2 W w N Y
> S o~ | a1 ool @ 1S & L |yl oonS <0 A0 b . )
o BRom.zxzdE o W= |30 s m ™ X % x m.ﬂmo2
. i - = - =i — | —_
B Z2% | ~Te03%s I c I ST N
g 9 s | wwesealz RS Soap B D K2 = o & W W o o
S o c o o - = n >o < o =T e — i o' ET S Br 1
2 ol B 2| FATZ LT 5 NS I oF| DR o Jo L 3 = 7 4 B
S, zmeo o TR ESSEm TS ) Hoop Iy _Mo o = B T ST R
8 g | ZMELTER s S M i) B o 2 =T
1L 8x s E¥amaSx- B = oy Kb B R H =0 & = X S %o - oo
M X E | gy WK RS Wy oF %o ot W o O T o o T o B
R Tger =2 | BT gmpas = ) oo &0 Ko 15 o G T W om O
=Bk | 0 fyzoanm ™ oo Ao B K a4 9 B XF TR Wy
KE@ 2 s | BEmS S o) R e 210 0 L Y o 0w o
T %o Wo It It Zp | op ~ &g M~ 2 o <0 w0 o 2 K- 0 Q Mool g o © o s
o < ow BB S| mL g D R OBO0 25 U Z0 .- .- il 0 0 KE o Ito9 ~ o o
o ) S U0 o B0 | i <o BT B0 81 = RO o ol B B 31 80 X of B so < T
Bl 5% o0 or ofr <o 7o Ko Kr = = ol <4 %0 N Xol= ~ o ®o ol o]t o M mm Wﬂ w.? j
o e o 1z e e e o KO ® ® 5l oF A0 ol gr X Moo X ool o o XNR ol o
~ & 0 B < ® W= < Aezﬂ.%%ﬂ@o% Aamﬁw”oxe
—_— o o :AO _Xﬂ o \7N



of o]

i
e

7]

3T

=

4

=

(=5

o, 12 2] A

T

o)

fok
of Ak 5]

o}n o] 3

°

F

|

fEs
his

O
[€)
21 g0[H, M2

Ql
=

|

foof

A

°©

=

Al
7

al

S

o
a5

|_|

Al

-
=

]_

[e}}
AR
=]
.

|

o
=
=

2]

=

2]

=
=

=

4

=

(=3

3

3

AR =] o A,
= mIH(E Y
olLt, X

i)
S|

9/]

(=,

o
T

t

International Journal of Arrhythmia 2018;19(2):126-144

[3] &kdle| =7| &t

ar
A
< | ¥ UH
250
54 [
AT =
o o ol
o __o.__| iy B
S | i 5 N
S | ot >
5 @ .- = 8 o o
o N R0 0| 2 Pyl IH
ol @ R D A | @ = o
—_— - — o
o T Ko a8 X o £
oF ) W 100 33 =3 w il %0 X
Uy 3 or & | 2|k 0
~ M g2 = |5 <0
HO € A - 9| @ |mI -
[ > 1 i TR P = B
0 S| oF WS | KOIRU| & | Mg
oF S | Ko | @ | o |URrL 0lJ .
ok 3 <, B |~ KB G <o iy =
= = | TS @ | p | S = S
il S U xR T KK =2 z
_y | <IFWo RI RS R L =8
- | oo oo ooe0 < o o < s 4
2 =0 i10 =)
& 70 ol w o B
= < ~ Koar ®H
e Tl 0 . AT g S &
o R0 | = op | K Lul W 3 s <
i ur | X0 or| <0 <4 W % =3 — & gr
M _ = = H ol i W <0 K 1o-
gz H Zl WS © Vo
2L 1E = =) 0 K& P i ar 3
= | RO I Lo B o _pEI
R R Y r = s WX B goq~"
ol R K i <2 Mg Frg gl
~ I iy No T omm Fa NSO ot
&0 el 5 o1 R =S I N e
= [ <1 Ho gl mr X0 © Ul = O gy s
<0 4 =0 < o a Jl iol
> o Roor 1 _Kdo® Hokk ol o3 a0
W_._ %0 m@o: of o3 oTNR~N S Eo_em@mmWEWﬂ
3 L - N fauSmainm ™oy s=x o
; STk N B Wx Wm0z @S = Ko
0 R T - M W o= <0 S gr A° A o 1
= Smya X Io A= o ¢ K= 3 o gy Ao I R oo <0
= A B SE T S0 XKz
RO S &g | KOG KOT &r 200 §ar K~ O T Krt
= o <RI & | Al lHo @l HOROS M=AM T K NK >0D
A. H RO M | N OHK ORI 1+ v
QM e o 0 o e o o e o o
H

132



2018 KHRS guideline for the evaluation and management of syncope

N
N

wt

o

2~
nn

0 Ao ojold

3T

-0

KAL) $1ie]

Sl

5

&) 299] 2

4 o]

/g0l Al

(1) gAke]

ool

=

= WE=A]

EECESS

A e}

Al
=

R EIS

=
w

ok et

‘%_]

1.0
fus

el

Z

7Ig Al e

1]
=

ZHA]

T
‘WO
o
\,‘AO
w_e

%

Uj = gk, ol

O ol 8EA] ghom, Xt

HAke

7HARl

1=

b

ol
K4

7| Gt Z

=

4.

23]

COR LOE

RIE|H 7]

3o
=

A7}

FZh
=}

=
=

301A FAIE Z200] S3te 29 A

oLt &

[e]
s

lla

|Y2]st ZALOIA

7| SEHO[ UAL F7

20| 20

o A= HH glo| 2 HEfOIM

ol 2=

® Mobitz 2

F

A

o

=l
HMS719] Al

2t %
o
TA
==l
2o

|
|
[
oH
X
el
-
S dUSII=

3

&
Al
(=}
7

!
9ol
!

ol
ofr
o
)
nJ
<0

133



1ol
T,

2

]_

Al
=
<l
Jyis

°

it 717
golof
A

o

O
=

7]
1

A 2

]_
2AH40-45%)7} ¥]—

T

°

.

5 olell
’61—0

T
T
0 &=

o] o
=]
gl
o
=

3

oupst

|

el

EEROE

4

[

(3

0l A1 2

S
o

International Journal of Arrhythmia 2018;19(2):126-144

L 2R =30 &=
7] &7t 1t

4

[=]

(=3

=

[e]
+

7t

i
o

=

4

[ =]

=

]
T

Xtel

1o Z7] B7t L-E0IA

=
—_

—
AlA

A
=

5.
Nelgke

[5] &

<0 0|
KIO olr
Ki N
& ok
R
PORS
ur ®°
or N
=<
W

<
2N
ol
=0
oMl

-

=
S
4
KO

34,40

OH
o
ou
o
4
KO
i
K1
o

Y]
Wl
ir

i At

5

B0l 2|

o
ofr
®O
~

NEE
—

=

[E]

Pl
Ul
ol
=0
o
ok
i
~

0

=

A=

74 O 34,35,40.46
oT

M

(o]}

O] @7ALE 10 OJLHS| T S40]

- 32 Lolo| SAfE 715

F

A
o

=
o

o ES
Nelgke

0

B

SR 201N T 4

=

1

=

Rl
e 0

0

&

S4O}6,45
=2-d

| 457] 2

9]

ot

2 9l= 90mmHg 0[5

[el3
=

134



2018 KHRS guideline for the evaluation and management of syncope

HHE
Neld=
o QIJE 71:1)\}0”“ xg)gze_sa‘sa‘as
L f:
o = (F)7IF o 5 () 7|F (FAX HHEO|L} HIFYN HHret SHHE Z2o2h)
- A2 58 AT - Mobitz 132] 0| YA ATt B2 SRSt U WAl Rt
- Mobitz 289 2 B4 It - 208 HEOIM 2 402 02t 5 MY =2 3% 0]d SFX
- 3 % WA RIE - YT ANAY I B2 NS
- LB A M (29 403 012 - £7| 82 QRS I3
- 38 MY (2 402 0|2 - B2 W¥ QT+ (340ms 0J3H*
- ZEAIE, A L ME NOf, A4 B B2 5 NEE JisH0| | - HINEE BRIl g
QU= QUF® - 5 HER 0N BEE T I A9l 2 YHE IH (epsilon
- X&N S22 H|XSA AlAl oy wave)‘
- QI3 AHETI 22 MAMIS719 715 Hol
- 139] BR7i oy
- W7d QT 460ms O[A*
(2) Ao Z 2l5t0] BLhst X7t FUE 4~ U1 defA Qo) ARetE tREES Foke] Y A8S
Seehe YHEl= & Fafol fhe Alome duA Sl
AR glole] whet #Rpe) o5t FebAA] Heh g ge gl upmat 219l o] 99l o ARe glat
TRFEES 7R AL FRe] A AT AL 3 At gl e
7Rsd0] o9 3k, A Agtol oo oy B
o e A 71 AN 27l Anksle] st NmE Y olRE AW gletel Wel, SR Bt U
BhA] QRO W5 GBS Zee 5 glo] 53] Folg AL 71Ee) ofg) gt A AXE Hol Aick st
7&ofoF Fhef, v HhAlg A4l Zhe- A 91l=o) AAle] = SrollA] Sl F7E A AlAIS] it Yl Solkr}
9= - =gt ol &gkt s SEANE 7R AEYel il W2 R SRIEIAL Y faoe 2 ewol
Ofgk AAle] - wHE Hete] FFreo] ApgEe] Fa HA e Alew SIESITE wheba] I §eh ol
7Nk Skl A0 oA Glek A1) SIRle) woks RSO AN SR W7 B4 R U o
soll =5 S 4= Q= wAloll diste] mle] diAE et AAsiAe hEv FEdAEed e S Wit
Ak A4 B diafo R gelwe] w2 Wi AR (F 7)

rfl rlr
%
[
o
w

3o WA A4 A e 57 AN A0 A 2 15 5 o) ﬂo] Ak

Aot COR LOE
BIAY ), A A S2 VIR HEQYY) o3t A4D 22 NYHES T HAIE ERS ARt ek | B
DYHES 1N BRI STAUOIN PG| B 5 AU NRE HRSC, e us | B
STHUN 2= B2 9101 YITT T} HAE 01RHTt b B

135



International Journal of Arrhythmia 2018;19(2):126-144

iy
3
i
zr
[
KF
T
m_mv ulo
N M
=3 o3 um
e 110
o NI._ o+
il = ok
o o OF <
=il o) R0 80
H Rl o7 KA
S | Emals o
ol mo%% RO
ol | gnotS i M
O koo™ o
gw Ko<lgr  of
BT e
R of o1 M o i
Mm Al gy < RO K
2 5ol ot
ol oFl 31 %l 16 <
._,_._.m ol JW 300 0
_n_vP_. eeoe o
=
[nd 2
iof 3
J 54
o K
g <0
N 0l 1
o 2 o
H <
mﬁ N o o
10! K N =3
Kl il ua ua el 20
A | R WIS Yoo
TEs zusk =%
ERES Sodolx DO
| Y XguR, I
— W K o & ol 20 ol <0
| mxerSowror
o O vO — = T
| a0 = 0 o 0 2 3
AE KRR S 0l = LHo o od il
A | 38 =0 <M <0 5y 3T~ 7o OF
0l0 O tzr KM K0 =1 KIO mu <0 KA S 57

o K1 X0 1o = K4 KT HO W <0 RO
MH - 51 okl i &) I+ oJ <0 %0 T+
CTeoeeoeoe0eo0e0eooe
oF
B

)

IoF

OflAf =7 E7t

<
o
0[0

(

™3
oFl
ol

o w2

—> g —>

o] 7jol=aele
COR LOE

o

V5

=t

S

=S

=

==

&

= 2500 o

il

(=

[=3

o
T

2 3. SEE0M

i

ek

S

=&

HAL &

6.1. 2=9H=2 OfAFK]| (Carotid sinus massage)

K
~N

o

ud
rd

100
o

H
KO

0] LIEHS

il

t

4
oH{OF SfCY.

H

Ofl A 8l
A A2

H

oA ECt

Al
=

o )

[

ALEIO]S HAL

ROl A

f

)

3|

s 2L
=

=]
=
tC2te 3SUS ORARX|Of

< sixt

M

(@]

4740 H A0
f
o

RAlolM Kl x o2

o5

|
"0l =20
12 EHO|L HES E=H0]

QA BT

o

o

[ER=IR Ty
a_|_._._o_.:=E Rd

HorH S

136



2018 KHRS guideline for the evaluation and management of syncope

62 7|8 2 HA

(1) 5= 7|2 ZAt (Active standing)

ot COR LOE
A THAY
£7) M4 B0 2 KAOIA 7IRS Bt 32 SO BT UL FI|HOB SHAO} Sty | c
7180 REE £7] MBS 20| £7HH91 HY BIS0| QNS Z0IE 4Rl Her X Al SX0| BRIt b C
HEH7|E
7|8k HBYOR QIS MNS 71 Al 542 SHISt R Kot (£57] HY0| 20mmHg 01 ZAGI7ALL, 0let?] Beto] c
10mmHg 01 ZtA317Lt £2 £57| 20| mmHg OISO UA)7t SQIel= A FIEit
713 REQOR QI N2 ZAL Al YOI QI SICIRIE B2k 7|2 HBU BYE SAS 1 R0l B Hot (+
£7| BY0| 20mmHg 0L ZABIZLE, 01217] B0 10mmHg 04 ZASALL B2 457 B0l mmHg DIRC2 ZA)7h lla C
PEERECERE
7180 HBYOR QI A2 H2AN 712N KEYUS NG UTRIE 71Y HAL Al SAS SHIst 3ot Hot (+57] 20|
20mmHg 014 ZHAGI7ALE 01247] BRO| 10mmHg 014 HASIZL 52 £57| BY0| 0immHg DIRIOR 24V ATt 12 lla C
20{0F B,
A9 7|2 ot SH22 7|2l MHQI0| Gt MEOIN SAS Suis Aus A5 (VI8 S 02 OlU) HusTt 2R N E | c
2 ZI7IL £ 1208] 225101 BNt 2 M 4 UL a

= (B | =-
0] 20mmHg 0|4 ZtASHALE, 0[27] 0] 10mmHg 0lot HASHALE £2 57| 0] 90mmHg 02t 2 Zi4)7h QITHH 1 b C

(2) 7|2 BAE 0= ZAL (Tile testing)

ot COR LOE

AL o

T|HZAEIOIZ HANE BIAMY A4 7 |-E NEY, AP 71EY B 552 52 MOl 71 A4 (psychogenic pseudosyn— la 5
cope)Zt 2ME= 42 MdshE 4 UL,

7|HBAEIOIZ HAts S0 S4E XISt Al WX|E st 22F XX| WHE WSote SH22 AlddE 4 UL I B
T 7|1E

SIAME AL 712 MEY, MR 7B BN ZEF =2 MOl THY HAI0| 7|EIBAH0IS HAF E oY Ay &t S40 la B
FUL= 42 oid AYs n2ichof St

rir

71 ZA ZAL 2ot Haol2t st BHS Th7HA HAIS HiRE = glth
- 7|ZEAMHEIO|1E BAE AAHAl 24 ES0] Lt O2tE Bty HAIZ HiXE 2= gl
< 7|HAAMHO|E AL Al ket 21 (hypotensive susceptibility)2 BEARY Al
UL DFHO| MM BRIOA B E2H SEO| UZ A= A| YMHOR FQ5 HHE KIS
« 7|ZHAHIOIE ZA Al AR A EE2 (cardioinhibitory response)2 XHEA MM Al ME 242 (asystole) A 7Hs40] UL 0 =
XE ™0 MEst =28 & 4 ULt T2ILt ZALA| 2 AHS 2+ (vasodepressor response), £€H8 BH2 (mixed response)0| L1 7HLE 2
S0 LIRO2te AN MM Al A 2252 HiXE &= QiCh
- 7|RIBALEIO1E2 HAE HTE0| QA AL fI01 B2 HO{Xls SAH0IM AN ZHEo =22 & 5 QU0
« AN T MAO| QM= BXtoAM = IF DL E{Z D &1 Aldiot=s 7| EAEIOIE BAIE Sl £
Ol= HICIR EYE 7|ZZME0IE AR SA0 Al Al T EIH0| =22 & 5= UL
< 7|RIBALEIO1E HAE U2 XIB BIHE TII6H7| SIGHA AltisiAlE QHEIC

A

S Hi
o| &kl
g

# OFL2t, EhAMY Al 2K 218 S 7| R=LY
FCt

)

ol A

Ok
>
[
n

~

137



International Journal of Arrhythmia 2018;19(2):126-144

™~
[=[0)
10

A 7

<

63. X=

lla
llb
lla
lla

COR LOE

t71

Ict,

t04 Al2oliE 4= UL

S

HOF

o

tof 1

o

S

58 g7l ¥

IO At EA 9l 715E B7t6k7| ¢

3
=

g

i20FOF BtLt.

FEE N =
O

T d

=

’H (ambulatory blood pressure monitoring, ABPM)

HFH (Valsalva maneuver)
Al (deep-breathing test)
TAL JE HAE QM HAE)
g MEA 715 o]

Ate HEA Y

HEAF
=22

AJAF

=2
=

ELHM(orthostatic intolerance)

|E_|
=

7

ol
%0
KIr
51
bl

%0

oK
K0
KIF
ol
o
o
ol

60
-

=
Kl

FC,

L

(s

i 20FOF

5

1

s

e

o
=

)

=

o3

COR LOE

Ict,

)

S

&|0{0F

H

[=}

3l

Al

AbH

64, = 2LEE

lla

1

B ZUE

=
=

lla
lla
llb
llb

oL,

HMMS712 Lt ol

AFO|S:
SHE

AL, J8)3

0]

b

=

S

=X

3

Tl HII0IAM
XSSO0l

pSI=ES

[

=

27
f =71

HE= EX0M X272t S HEOIR =

| 9

4

tARS AAI0] 2 = ALt =

—

PS

H
k-

138



2018 KHRS guideline for the evaluation and management of syncope

K
~N

-

e}
R4

4X| (ventricular pause) (

A
4a

RHHO| AAL 3= 0142

HEAI
o=

Mobitz 28 2= &2 3%

00
-

=
Kl

tC|

iod

ioF

{&71 L= 7 1Bt X =0 Fafet o

af
&t

o

0 met 2

S
=

2ttt
7]

5z
s 8

AR CHEOIA K2
3

0l =z itz g
P21 0g7| hZoll g

AH
o
ESg

12 M| HLEA| of

Al

AIXtH
oo
ct.

oz
0l CiAo| S0{of

Klo

%0

2 U

St

HOfl Ay EH A

80
__A.__._._

I.

6.5 HIC|2

COR LOE

oAM=

5t

11

<0

=

20| 9

Aot 71E0A 7HE01A HIEH L

AFA] HIC|Q &

al

o

UEENEME

Al (electrophysiological study, EPS)

4
(|

3

__Oﬁ

COR LOE

AL L&

llb

llb

gt Aol 7]

HI| el

tOIlA], 71K H-V 2t20] 70ms OO0 ALt A &8 =

30| H-V AHHO|

=X=]
=T

off 2 =

of 9

lla

3|2 A|ZF (corrected sinus node recovery time, SNRT)0f| 0|4 A740] Q&

-

N EAX
co==

#e

to

N

139



International Journal of Arrhythmia 2018;19(2):126-144

160
-

_n._
Kl

oo <M

0| SIX| =L,

o
=

A= gEtHoz

)
(=]

T

1

1

.

[N
EERA
0 Uk
<k Ko
ol 7
=
o <d

K
ofd

COR LOE

FORA] Al

[e]
[N

52
=T

MM
oLt

o

=

| 3201
%0128

[y
[

oto
j—

t

|
k5

o
=

A0|7} 50mmHg O

AL o

K
~N

-

ud
rd

100
-

_.._
K

COR LOE

Al

A} CH

K
~N

-

ud
rd

e

=iy

3

<M
)

§

Al 25 LE 3

o
Tl
ok

b

oft

<l
<M
Kio

St AL =

i

Ho
oH

o
ol
30
=)
o
Kr

o
okl

60
e

=
Kl

COR LOE
lla

OFLILY,

AL &

140



2018 KHRS guideline for the evaluation and management of syncope

B M3
HBBEYS SILITIOR MAQ| §OIS TEHE 4k gl

4. A= (Conclusion)

2018 Higr F7gdu) oke] KA Sl

2]
Py o] AAle] Aok W e AHAE st
AAJBIALE, E3] SFA Ut AAT Skrjol| A &5 uhrysh
A T el Aof ukE X' SELE AKX
S5 dhE Zh2o A= i AL 9l gk vkt
el 5 71E5kn, EY olfrofMe AlAT gAlofska
Aoy AT, SFefelut T AAFA] FA el AL ERRjo A
LA, S5 HE FAE ofE of| o]t

References

1) Task Force for the D, Management of S, European Society of C,
European Heart Rhythm A, Heart Failure A, Heart Rhythm S,
Moya A, Sutton R, Ammirati F, Blanc JJ, Brignole M, Dahm JB,
Decharo JC, Gajek J, Gjesdal K, Krahn A, Massin M, Pepi M,
Pezawas T, Ruiz Granell R, Sarasin F, Ungar A, van Dijk JG, Walma
EP and Wieling W. Guidelines for the diagnosis and management
of syncope (version 2009). Eur Heart J. 2009;30:2631-2671.

2) Writing Committee M, Shen WK, Sheldon RS, Benditt DG,
Cohen MI, Forman DE, Goldberger ZD, Grubb BP, Hamdan
MH, Krahn AD, Link MS, Olshansky B, Raj SR, Sandhu RK,
Sorajja D, Sun BC and Yancy CW. 2017 ACC/AHA/HRS
guideline for the evaluation and management of patients with
syncope: A report of the American College of Cardiology/
American Heart Association Task Force on Clinical Practice
Guidelines and the Heart Rhythm Society. Heart Rhythm.
2017;14:¢155-¢217.

3) Brignole M, Moya A, de Lange FJ, Deharo JC, Elliott PM, Fanciulli
A, Fedorowski A, Furlan R, Kenny RA, Martin A, Probst V, Reed
M]J, Rice CP, Sutton R, Ungar A, van Dijk JG and Group ESCSD.
2018 ESC Guidelines for the diagnosis and management of
syncope. Eur Heart J. 2018.

4) Sheldon RS, Grubb BP, 2nd, Olshansky B, Shen WK, Calkins H,

Brignole M, Raj SR, Krahn AD, Morillo CA, Stewart JM, Sutton
R, Sandroni P, Friday KJ, Hachul DT, Cohen MI, Lau DH,
Mayuga KA, Moak JP, Sandhu RK and Kanjwal K. 2015 heart
thythm society expert consensus statement on the diagnosis and
treatment of postural tachycardia syndrome, inappropriate sinus
tachycardia, and vasovagal syncope. Heart Rhythm. 2015;12:¢41-
63.

5) Breningstall GN. Breath-holding spells. Pediatr Neurol.
1996;14:91-97.

6) Freeman R, Wieling W, Axelrod FB, Benditt DG, Benarroch E,
Biaggioni I, Cheshire WP, Chelimsky T, Cortelli P, Gibbons CH,
Goldstein DS, Hainsworth R, Hilz MJ, Jacob G, Kaufmann H,
Jordan J, Lipsitz LA, Levine BD, Low PA, Mathias C, Raj SR,
Robertson D, Sandroni P, Schatz I, Schondorff R, Stewart JM and
van Dijk JG. Consensus statement on the definition of orthostatic
hypotension, neurally mediated syncope and the postural

tachycardia syndrome. Clin Auton Res. 2011;21:69-72.

7) Metzler M, Duerr S, Granata R, Krismer F, Robertson D and
Wenning GK. Neurogenic orthostatic hypotension:
pathophysiology, evaluation, and management. J Neurol
2013;260:2212-2219.

8) Soteriades ES, Evans JC, Larson MG, Chen MH, Chen L,
Benjamin EJ and Levy D. Incidence and prognosis of syncope. N
Eng] ] Med. 2002;347:878-885.

9) Kapoor WN, Karpf M, Wieand S, Peterson JR and Levey GS. A
prospective evaluation and follow-up of patients with syncope. N
Engl ] Med. 1983;309:197-204.

10) Thieben MJ, Sandroni P, Sletten DM, Benrud-Larson LM, Fealey
RD, Vernino S, Lennon VA, Shen WK and Low PA. Postural
orthostatic tachycardia syndrome: the Mayo clinic experience.
Mayo Clin Proc. 2007;82:308-313.

11) Lamb LE, Green HC, Combs JJ, Cheeseman SA and Hammond
J. Incidence of loss of consciousness in 1,980 Air Force personnel.
Aerosp Med. 1960;31:973-988.

12) Ruwald MH, Hansen ML, Lamberts M, Hansen CM, Hojgaard
MYV, Kober L, Torp-Pedersen C, Hansen J and Gislason GH. The
relation between age, sex, comorbidity, and pharmacotherapy and

the risk of syncope: a Danish nationwide study. Europace.

141



International Journal of Arrhythmia 2018;19(2):126-144

2012;14:1506-1514.
13) Kang GH, OhJH, Kim JS, On YK, Song HG, Jo IJ, Kim SJ, Bae
SJ and Shin TG. Diagnostic patterns in the evaluation of patients

presenting with syncope at the emergency or outpatient
department. Yonsei Med J. 2012;53:517-523.

14) Song PS, Kim JS, Park J, Yim HR, Huh J, Kim JH and On YK.
Seizure-like activities during head-up tilt test-induced syncope.
Yonsei Med J.2010;51:77-81.

15) Kang GH, Oh JH, Chun W, Park YH, Song BG, Kim JS, On
YK, Park SJ and Huh J. Usefulness of an implantable loop recorder
in patients with syncope of an unknown cause. Yonsei Med J.
2013;54:590-595.

16) Lipsitz LA, Wei JY and Rowe JW. Syncope in an elderly,
institutionalised population: prevalence, incidence, and associated
risk. QJ Med. 1985;55:45-54.

17) Kenny RA, Bhangu J and King-Kallimanis BL. Epidemiology of
syncope/collapse in younger and older Western patient

populations. Prog Cardiovasc Dis. 2013;55:357-363.
18) Lee SH, Kim BS, Park SJ, On YK, Huh J and Kim JS. Clinical

factors affecting symptom recurrence in patients with syncope.
Cardiology. 2014;129:233-239.

19) Shin TG, Kim JS, Song HG, Jo IJ, Sim MS and Park SJ.
Standardized approaches to syncope evaluation for reducing
hospital admissions and costs in overcrowded emergency
departments. Yonsei Med J. 2013;54:1110-1118.

20) Wieling W, Thijs RD, van Dijk N, Wilde AA, Benditt DG and
van Dijk JG. Symptoms and signs of syncope: a review of the link
between physiology and clinical clues. Brain. 2009;132:2630-
2642.

21)van Dijk JG and Sheldon R. Is there any point to vasovagal
syncope? Clin Auton Res. 2008;18:167-169.

22) Alboni P, Alboni M and Bertorelle G. The origin of vasovagal
syncope: to protect the heart or to escape predation? Clin Auton

Res.2008;18:170-178.

23) Ganzeboom KS, Colman N, Reitsma JB, Shen WK and Wieling
W. Prevalence and triggers of syncope in medical students. Am J
Cardiol. 2003;91:1006-1008, A8.

24) Serletis A, Rose S, Sheldon AG and Sheldon RS. Vasovagal
syncope in medical students and their first-degree relatives. Eur

Heart J. 2006;27:1965-1970.

25) Sarasin FP, Hanusa BH, Perneger T, Louis-Simonet M,

142

Rajeswaran A and Kapoor WN. A risk score to predict
arthythmias in patients with unexplained syncope. Acad Emerg

Med. 2003;10:1312-1317.

26) Quinn J, McDermortt D, Stiell I, Kohn M and Wells G. Prospective
validation of the San Francisco Syncope Rule to predict patients

with serious outcomes. Ann Emerg Med. 2006;47:448-454.

27) Middlekauff HR, Stevenson WG, Stevenson LW and Saxon LA.
Syncope in advanced heart failure: high risk of sudden death
regardless of origin of syncope. ] Am Coll Cardiol. 1993;21:110-
116.

28) Steinberg JS, Beckman K, Greene HL, Marinchak R, Klein RC,
Greer SG, Ehlert E Foster P, Menchavez E, Raitt M, Wathen MS,
Morris M and Hallstrom A. Follow-up of patients with
unexplained syncope and inducible ventricular tachyarrhythmias:
analysis of the AVID registry and an AVID substudy.
Antiarrhythmics Versus Implantable Defibrillators. J Cardiovasc
Electrophysiol. 2001;12:996-1001.

29) Pezawas T, Stix G, Kastner J, Wolzt M, Mayer C, Moertl D and
Schmidinger H. Unexplained syncope in patients with structural
heart disease and no documented ventricular arrhythmias: value of
electrophysiologically guided implantable cardioverter defibrillator
therapy. Europace. 2003;5:305-312.

30) Olshansky B, Poole JE, Johnson G, Anderson J, Hellkamp AS,
Packer D, Mark DB, Lee KL, Bardy GH and Investigators SC-H.
Syncope predicts the outcome of cardiomyopathy patients:
analysis of the SCD-HeFT study. ] Am Coll Cardiol.
2008;51:1277-1282.

31) Goldberger J]J, Cain ME, Hohnloser SH, Kadish AH, Knight BP,
Lauer MS, Maron BJ, Page RL, Passman RS, Siscovick D,
Siscovick D, Stevenson WG, Zipes DP, American Heart A,
American College of Cardiology F and Heart Rhythm S.
American Heart Association/American College of Cardiology
Foundation/Heart Rhythm Society scientific statement on
noninvasive risk stratification techniques for identifying patients at
risk for sudden cardiac death: a scientific statement from the
American Heart Association Council on Clinical Cardiology
Committee on Electrocardiography and Arrhythmias and
Council on Epidemiology and Prevention. Circulation.

2008;118:1497-1518.

32) Martin TP, Hanusa BH and Kapoor WN. Risk stratification of
patients with syncope. Ann Emerg Med. 1997;29:459-466.

33) Colivicchi F, Ammirati E, Melina D, Guido V, Imperoli G, Santini



2018 KHRS guideline for the evaluation and management of syncope

M and Investigators OS. Development and prospective validation
of a risk stratification system for patients with syncope in the
emergency department: the OESIL risk score. Eur Heart J.
2003;24:811-819.

34) Del Rosso A, Ungar A, Maggi R, Giada F, Petix NR, De Santo T,
Menozzi C and Brignole M. Clinical predictors of cardiac syncope

at initial evaluation in patients referred urgently to a general

hospital: the EGSYS score. Heart. 2008;94:1620-1626.
35) Alboni P, Brignole M, Menozzi C, Raviele A, Del Rosso A, Dinelli

M, Solano A and Bottoni N. Diagnostic value of history in
patients with syncope with or without heart disease. ] Am Coll
Cardiol. 2001;37:1921-1928.

36) Berecki-Gisolf ], Sheldon A, Wieling W, van Dijk N, Costantino
G, Furlan R, Shen WK and Sheldon R. Identifying cardiac
syncope based on clinical history: a literature-based model tested
in four independent datasets. PLoS One. 2013;8:¢75255.

37) Crane SD. Risk stratification of patients with syncope in an
accident and emergency department. Emerg Med J. 2002;19:23-
27.

38) Sheldon R, Rose S, Ritchie D, Connolly SJ, Koshman ML, Lee
MA, Frenneaux M, Fisher M and Murphy W. Historical criteria
that distinguish syncope from seizures. ] Am Coll Cardiol.
2002;40:142-148.

39) Reed MJ, Newby DE, Coull AJ, Prescott R, Jacques KG and Gray
AJ. The ROSE (risk stratification of syncope in the emergency
department) study. ] Am Coll Cardiol. 2010;55:713-721.

40) Calkins H, Seifert M and Morady E Clinical presentation and
long-term follow-up of athletes with exercise-induced
vasodepressor syncope. Am Heart J. 1995;129:1159-1164.

41) Sheldon R, Rose S, Connolly S, Ritchie D, Koshman ML and
Frenneaux M. Diagnostic criteria for vasovagal syncope based on a
quantitative history. Eur Heart J. 2006;27:344-350.

42) Lipsitz LA. Syncope in the elderly patient. Hosp Pract (Off Ed).
1986;21:33-44.

43) Brignole M, Oddone D, Cogorno S, Menozzi C, Gianfranchi L
and Bertulla A. Long-term outcome in symptomatic carotid sinus
hypersensitivity. Am Heart J. 1992;123:687-692.

44) Jamjoom AA, Nikkar-Esfahani A and Fitzgerald JE. Operating
theatre related syncope in medical students: a cross sectional study.

BMC Med Educ. 2009;9:14.
45) Quinn JV, Stiell IG, McDermott DA, Sellers KL, Kohn MA and

Wells GA. Derivation of the San Francisco Syncope Rule to
predict patients with short-term serious outcomes. Ann Emerg

Med. 2004;43:224-232.

46) Costantino G, Perego E, Dipaola F, Borella M, Galli A, Cantoni G,
Dell'Orto S, Dassi S, Filardo N, Duca PG, Montano N, Furlan R
and Investigators ST. Short- and long-term prognosis of syncope,
risk factors, and role of hospital admission: results from the STePS
(Short-Term Prognosis of Syncope) study. ] Am Coll Cardiol.
2008;51:276-283.

47) Colman N, Bakker A, Linzer M, Reitsma JB, Wicling W and
Wilde AA. Value of history-taking in syncope patients: in whom
to suspect long QT syndrome? Europace. 2009;11:937-943.

48) Priori SG and Blomstrom-Lundqvist C. 2015 European Society of
Cardiology Guidelines for the management of patients with
ventricular arrhythmias and the prevention of sudden cardiac

death summarized by co-chairs. Eur Heart J. 2015;36:2757-2759.

49) Ricci F, Fedorowski A, Radico F, Romanello M, Tatasciore A, Di
Nicola M, Zimarino M and De Caterina R. Cardiovascular
morbidity and mortality related to orthostatic hypotension: a

meta-analysis of prospective observational studies. Eur Heart J.

2015;36:1609-1617.

50) Serrano LA, Hess EP, Bellolio MF, Murad MH, Montori VM,
Erwin PJ and Decker WW. Accuracy and quality of clinical
decision rules for syncope in the emergency department: a

systematic review and meta-analysis. Ann Emerg Med.

2010;56:362-373 ¢l.

51)Sheldon RS, Morillo CA, Krahn AD, O'Neill B,
Thiruganasambandamoorthy V, Parkash R, Talajic M, Tu JV,
Scifer C, Johnstone D and Leather R. Standardized approaches to
the investigation of syncope: Canadian Cardiovascular Society
position paper. Can J Cardiol. 2011;27:246-253.

52) Perego F, Costantino G, Dipaola F, Scannella E, Borella M, Galli
A, Barbic F, Casella F, Solbiati M, Angaroni L, Duca P and Furlan
R. Predictors of hospital admission after syncope: relationships
with clinical risk scores. Int J Cardiol. 2012;161:182-183.

53) Schladenhaufen R, Feilinger S, Pollack M, Benenson R and
Kusmiesz AL. Application of San Francisco Syncope Rule in
elderly ED patients. Am J Emerg Med. 2008;26:773-778.

54) Sun BC, Mangione CM, Merchant G, Weiss T, Shlamovitz GZ,
Zargaraff G, Shiraga S, Hoffman JR and Mower WR. External

validation of the San Francisco Syncope Rule. Ann Emerg Med.
2007;49:420-7,427 el-4.

143



International Journal of Arrhythmia 2018;19(2):126-144

55) Calkins H, Shyr Y, Frumin H, Schork A and Morady E. The value
of the clinical history in the differentiation of syncope due to
ventricular tachycardia, atrioventricular block, and
neurocardiogenic syncope. Am ] Med. 1995;98:365-373.

56) Grossman SA, Fischer C, Lipsitz LA, Mottley L, Sands K,
Thompson S, Zimetbaum P and Shapiro NI. Predicting adverse
outcomes in syncope. J EmergMcd. 2007;33:233-239.

57) Thiruganasambandamoorthy V, Hess EP, Alreesi A, Perry JJ, Wells
GA and Stiell IG. External validation of the San Francisco Syncope
Rule in the Canadian setting. Ann Emerg Med. 2010;55:464-472.

58) Brignole M, Menozzi C, Bartoletti A, Giada F, Lagi A, Ungar A,
Ponassi I, Mussi C, Maggi R, Re G, Furlan R, Rovelli G, Ponzi P
and Scivales A. A new management of syncope: prospective
systematic guideline-based evaluation of patients referred urgently

to general hospitals. Eur Heart J. 2006;27:76-82.
59) McCarthy F, McMahon CG, Geary U, Plunkett PK, Kenny RA,

144

Cunningham CJ and European Society of C. Management of
syncope in the Emergency Department: a single hospital
observational case series based on the application of European

Society of Cardiology Guidelines. Europace. 2009;11:216-224.

60) Numeroso F, Mossini G, Spaggiari E and Cervellin G. Syncope in
the emergency department of a large northern Italian hospital:
incidence, efficacy of a short-stay observation ward and validation

of the OESIL risk score. Emerg Med J. 2010;27:653-658.

61) Lin M, Wolfe RE, Shapiro NI, Novack V, Lior Y and Grossman
SA. Observation vs admission in syncope: can we predict short
length of stays? Am J Emerg Med. 2015;33:1684-1686.

62) Grossman AM, Volz KA, Shapiro NI, Salem R, Sanchez LD,
Smulowitz P and Grossman SA. Comparison of 1-Day Emergency
Department Observation and Inpatient Ward for 1-Day

Admissions in Syncope Patients. ] Emerg Med. 2016;50:217-222.



