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[(FZE] B8 WeDLEE ARG A RE 2K (VVS-CL) OB P IR L 2 B A
FiE PEEE 43 GRS VVS-CL LR VAR VVS-CLAL, [RIIEER 43 Flfd e )L /D AR 0t IRZH il
PHALSEREIRAS T 12 S0 LB P i BRATE T, FEaPr AR e S R VVS-CLALGZALF X IR ( P<0.05 ),
VVS-CI 4 P JmHE] (Pwd) . P RAfE] (Pmax) . PUESHE (Pd) . BOE P RN (Pemax ) . F2IF
P IR BSEUE (Ped B BRZATE K ( P<0.05 )., Pwd . Pmax . Pd ., Pemax . Ped % JLE#E T /DAE VVS-CLA 2B i ( P<0.05 ),
Pwd S AEBBE N 78.49 ms, REUE R 69.77%, ¢ 51 H 83.72%; Pmax e AE#WI{EH 93.39 ms, REE N
76.74%, ¥R 90.70%; Pd FAEEMHE N 27.42 ms, REFEHN 95.35%, F52FEN 69.77%; Pemax FAEH Wt
K 120.90 ms, REE N 46.51%, FFJE Ny 88.37%; Ped FALMMWHE ] 36.37 ms, RAUE Jy 83.72%, FSpE
K 72.09%, it JLEF A VVS-CI Y Pwd ., Pmax. Pd. Pemax. Ped BB A, $2/R8 A BEAETED B HUIR B 5
P I B LEE T /D4 VVS-CT HA 2 W [ RFELRILRIZEE, 2019, 21 (11) : 1084-1088]
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Change in P wave on electrocardiogram and its diagnostic value in children and
adolescents with cardioinhibitory vasovagal syncope

WANG Shuang-Shuang, YI Xiu-Ying, JI Qing, WANG Yu-Wen, WANG Cheng. Department of Pediatric Cardiovasology,
Children's Medical Center, Second Xiangya Hospital, Central South University, Changsha 410011, China (Wang C,
Email: wangcheng2nd@csu.edu.cn)

Abstract: Objective To study the change in P wave on electrocardiogram and its diagnostic value in children and
adolescents with cardioinhibitory vasovagal syncope (VVS-CI). Methods A total of 43 children and adolescents who
were diagnosed with VVS-CI were enrolled as the VVS-CI group, and 43 healthy children and adolescents were enrolled
as the control group. P wave duration and P wave voltage were measured by 12-lead electrocardiography in a basal state,
and the changes were analyzed. Results Compared with the control group, the VVS-CI group had a significantly lower
heart rate (P<0.05) and significantly longer P wave duration (Pwd), P wave maximum duration (Pmax), and corrected
P wave maximum duration (Pcmax), as well as significantly higher P wave dispersion (Pd) and corrected P wave
dispersion (Pcd) (P<0.05). Pwd, Pmax, Pd, Pcmax and Pcd had a certain diagnostic value in children and adolescents
with VVS-CI (P<0.05): Pwd had a sensitivity of 69.77% and a specificity of 83.72% at the optimal cut-off value of
78.49 ms; Pmax had a sensitivity of 76.74% and a specificity of 90.70% at the optimal cut-off value of 93.39 ms; Pd
had a sensitivity of 95.35% and a specificity of 69.77% at the optimal cut-off value of 27.42 ms; Pcmax had a sensitivity
of 46.51% and a specificity of 88.37% at the optimal cut-off value of 120.90 ms; Pcd had a sensitivity of 83.72% and a
specificity of 72.09% at the optimal cut-off value of 36.37 ms. Conclusions  Children and adolescents with VVS-CI
have significantly increased Pwd, Pmax, Pd, Pcmax, and Pcd, which may indicate abnormal atrial electrical activity. The
cut-off value of P wave has a certain diagnostic value in VVS-CI. [Chin J Contemp Pediatr, 2019, 21(11): 1084-1088]
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M K EPEFEFK (vasovagal syncope, VVS) J&
A2 b R Y SR i DL 2 ST R
58 (head-up tilt test, HUTT ) /Z2WF VVS A9 “Uf
FARME” o HUTT H VVS J30 3 Flft i 8h 737280
7 9 JE ML 40 i 24 VVS (vasoinhibitory vasovagal
syncope, VVS-VI) CCIERIHZY VVS( cardioinhibitory
vasovagal syncope, VVS-CI) . & & %! VVS (mixed
vasovagal syncope, VVS-M ) ., VVS-CI 5% HUTT
U5 2 DR B R TR AR I 2R B 0 ahid 2 5
OGS, IR T RETE R AR5 R AR IR B B
FFARBILE P B VVS-CLECHAD 2 AL ™, (AT
Sl IR b LT AR 2 RAFTE B R E R 2R B 22
—, W /RR2W . HETENSMIFST VVS-CL SCkE:
D RESBEFEX R AWM, FWW K ELEF
AR, HAUBUR O R 0 LT A4 VVS-CI
3T s B, mREFUISEJLZE T AR VVS-CLIY
e 2 Wi e 7 1%

HUTT R R A AR Al Bl . B O
FKH B PESIE I RE T HUTT ol A5 R
ZARE DI, AR B B T O
P P i U g Bl i P A i HLS7 2 46 . Framingham
O IEBEFE X 1550 1] 60 %7 LA b & 4F NP 2 B 15
158 4R LB, P U HRE S BULARLIEEESH, (&
555 AL P SR I BR AR AL X A
A s B AU A DG M PR . PR ESHURE (P
wave dispersion, Pd ) FOBESEE B OERRE K
A YIRS PR L PPA RS0 B O A R
E B L P B M AT AR DI G,
SEIEAPLE DL AT YGRS, P LR | P R (P
wave maximum duration, Pmax ) 1 Pd #5787 i 38 iy 141
HI T HUTT AA7E—E XK, JLEEF A VVS-CLL
LI P Y BIF ST SCHRAL L TR YT, R DR 2
Wik RIS . AWTSTIE IS PRI L T D 4E VVS-
CLALHLIE P AL, BT R Im RS — ey
fi B L4 ARSI e 7 12

1 ARSI

1.1 HRIE

W dk 2015 4F 1 H % 2019 4F 1 A [H % K 5 5
BRI IRAE R K2R S B LR LR 12
M2 EE B R LE T AR, 8 A 2R ) s

AR A . AR A . B X L. 12 G
HLIE L 24 h Sh o AR A
S CT 5 MRI A5G AY, HEBRER TR CIESSS .
ZVRERE . B SN IR SE . TEIRAS 21X
H B A S R S5 T HUTT. 43 fil2e
HUTT X f2 Wi VVS-CI LFEE D4R VVS-
CLEH, B 204, %234, ik 5~17 %, FHF
W 12328 % PEFEIRIMIEAS B JL B AR i L B
FRAGAT Y . PR AR WS L AHVE T Y 43 i {d R L3
HAME XA, 520 B, L2 23 fl, AFEE 6~17
2, PYAER 119 £22 %, MATEFR (1=0.172,
P=0.864) . B (1=-0.209, P=0.835) . {AJikt
(1=-0.921, P=0360) . {RFiIEEL (1=-1.412,
P=0.145) . Y5 (,°=0.000, P=1.000) J7 If 2= 5
KRG L

W57 R IE TR ER AT, ARP R
PN B B R PR Dot [ (2014) fEH
% (WF 012 %) ], B ZIEAR NS A
T R ) 2
1.2 HUTT BESER

AR LU SCRRARGE 2EAT R vvs-CT
J AR ES 2 LA SCHRARE bl ™. ZER BT A
FHAL: (baseline head-up tilt test, BHUT ) 81 FH
B 13 1) (30% ), & T & AL HHim Bz R
1% ( sublingual nitroglycerin-provocated head-up tilt
test, SNHUT ) HiBEFH{E S 30 1] (70% )
1.3 O EE#IC

O L R FTAE O A TS R 259 5 A
BIVA B R B BRI &y, AL s irin
FIBHE A 7] SHUTT-100 B 56 W I #1 14 7 55
PEAF HUTT, Wi JFfifiic HUTT s # b 12 Sk
FROHE, FHRETDE O oL EEIE 30 s J5 02k
I TAEATH USRI ZE o & A5
i HUTT s R A i B 12 S RGLHE, s
Kot G2 FLADIR S TS EMY P IE] (P wave duration,
Pwd) . Pmax. P ¥ & /) B [8] ( P wave minimum
duration, Pmin ) . PJZHJE . Pd ( Pd=Pmax—Pmin ) ,
P A P i TSI S5 A 2 5 P I TV AR
B, IR EMTY 3 SO S R R U
Pwd. Pmax. Pmin. Pd % Bazett 2> R 1F 0% )5
BRIE P UERIE] ( corrected P wave duration, Pewd=
PwdANRR) . #IE P W& K] (corrected P wave
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B OIE P
W B /I B} JE] (corrected P wave minimum duration,
Pemin=Pmin/NRR ) 2 #5 1E P 3l B 8% ( corrected
P wave dispersion, Ped=PdNRR )
1.4 SiHEST

I SPSS 19.0 Gt 4 AT B db . TEZS
AR BORIAIEL £ bRifEE (Rxs) R, 4
(] LU BER ST RS ¢ K3 ; ARG B AT
BERILAT A (DU SEEIEE ) [M (Pos, Prs) 13575,
21 [8] L3R F Mann-Whitney U BEFTRG S . R 32
B TAERHE (ROC) T4 T30 5 A Y SRR
JEFR S, 2 T A (AUC) Kos Bl 45 br
FITNEE 77 AUC A 0.5~0.7 e F HE 13211 ;
0.7~0.9 FK7n T BE 3 EE 3 >0.9 s TN AE 1452
U MZPEHEE (BUSE 52 AR E 1) &

maximum duration, Pemax=Pmax/YRR ) .

RN, FCARIRR S RS S BE IR B e A, AR S T
PRI A BRI . P<0.05 hZERA LR L,

2 #R

21 WALR, Pwd, Pd & PiFBELR
VVS-CL 4 0> AR T X B4 (P<0.05)
Pwd. Pmax, Pd %%} B4 4 K (P<0.05) . P4
Pmin, P EZES LG 2EE X (P>0.05) o W
1,
2.2 TZH Pcwd. Pcmax. Pcmin. Pcd Eb%:
VVS-CI2H Pemax . Ped 806 B 2H 4 K-( P<0.05 ),
P4 Pemin, Pewd 227G H22E X (P>0.05) ,
W3k 2,

£1 WAHALE, Pwd, Pd X PiKEELR

) b @+ sb&j\?{ /min)  (x iP Z(ins) 6] ZT,a;s) ] ET,H:HS) & »_fl?ms) [M(jileiifsz]
X} HAZH 43 97 + 10 75+ 4 88+ 4 62+4 26+ 4 0.18(0.15, 0.21)
VVS-CI 41 43 91+ 11 79+7 97+7 62+8 36+7 0.18(0.13, 0.23)

HZ A4 ~2.709 3.639 7.128 -0.370 8.270 -0.378

P14 0.008 <0.001 <0.001 0.712 <0.001 0.706

e [Pwd]P JERS ] [Pmax]P i KAFE] 5 [Pmin]P P /NI [PAP 7 2580

(x+s)

£ 2 WA Pcwd. Pcmax. Pcmin. Pcd EEB

Pewd Pemax Pemin Ped

4 % (ms) (ms) (ms) (ms)
Xt R ZH 43 95+6 112£7 795  33x5
VVS-CI 4 43 97x12 12012 76=x12 44+8

t{H 1.285 3.390 —-1.463 7.043

Py 0.202 <0.001 0.147 <0.001

T [Pewd] 2 IE Pz s E]; [Pemax] 2 1E P I 3 KR [E]; [Pemin]
FIE P Yt/ NEE] 5 [Ped] £2IE P SRS RUE .

2.3 ROC & o #f

21 ROC HZELIVESY P Pt ] 2500 L3575
AR VVS-CL 2, 2558488 Pwd, Pmax .,
Pd, Pemax., Ped X JL3E ¥ D 4F VVS-CI ¥4 $4f
IS (P<0.001) , W33, E 1,

RIE

0.24

0 0.2 0.4 0.6 0.8 1.0

Y

B 1 Pwd, Pd, Pmax, Pcmax. Pcd 3 JLES D E
VVS-Cli2 ) ROC #iZk  [Pwd] P iffil; [Pd] P B HUE;
[Pmax] P J e KINH] 3 [Pemax] BEIE PR RN H] 5 [Ped] BIE P %
BT
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*3 PENESHMILESDE VVS-Cl S NE

W Avc P osocy NN EREE s ppemnie T
Pwd 0.732 <0.001 0.617~0.847 78.49 69.77 83.72 4.29 0.36 53.49
Pmax 0.854 <0.001 0.767~0.941 93.39 76.74 90.70 8.25 0.26 67.44
Pd 0.908 <0.001 0.850~0.966 27.42 95.35 69.77 3.15 0.07 65.17
Pemax 0.677 <0.001 0.562~0.793 120.90 46.51 88.37 4.00 0.61 34.88
Ped 0.859 <0.001 0.785~0.934 36.37 83.72 72.09 3.00 0.23 55.81

e [Pwd] P ENTED s [Pmax]P BRI [PA]P TR s [Pomax] AIE PRI ] s [Pod] A2IE P SEHUE; [AUCT BT HIAR;

[95%CI] 95% {5 X[ .

VVS & ILE D2 IR RN 2 —, 3
B L RORA T SR A EM AT Re RS
SR T MR 7S A R R R AR, 2K
P AL v sl 3, 38 a0 I IE AR AR
YE4Ede i s 12 Aa e s ARBAR 4k (an A EMSE
ol ARV ZESRAR SRyl ST A ) G AR LG i e D, o0
FIMA R AL, Wmag, WOsN TAEG TR
UM 1Rz 4%, X4ty kB M &8 AL 4ifE =
FEFE LM TR, SO G AR A T 22 0 P
P, HOEPHZTEERR, RBUNEEF KA/ 500
RN, shEMAR AL BEiRTER, Mgk
TR

O HL L P 20 B LA IR A o 2 ) i Ao A
o O P WL MR A AE S IBEIREK (acetylcholine,
ACh) U A IE (IK-ACh) , IK-ACh i i A]
£ ACh VEFH N KEFOE L, (HANEXT K" 385
PRSI, K" A sE B, SECL AL
AN ShAE LA B R e k. BeAh, O LBl fE
HLE O WA P 030, P i S s ERLAE 0 IR
o Pmax FEK 2 5 Nl 5 AE AEZ bR, Pd
B0 i N BB A AE A DA I 25 Jo 2 vl 3% 2 0 245
A6y P B WL FA SRR AR R, O AH
RRRBR, AR, AT, AN sh
g, HACESSET P Uil R, TER il p
B, Pmax INER; HERIZE24ATHE, REASIG N
S REF I, (Nt ) FahER A IR, 46
FNVERAIRTRR , BRI A AE, RECR R4
W, G510 HENHITR. A EMSED)
REZRALI P RIEFIE S Sk A2k, A EMZA
DIRESRTE, JUHAZ AR 22 M4 PERE SR I, Pmax Al

Pd H#J8  2E4 M [ F s RS RERZ I L v sh A
L IET, HEFMEEOHEN M) Z, Pwd
1 Pd 5 5 32 750 Y, Kose 25 ™ % B HUTT fH
P UL Pmax 23K T HUTT PP AT REAL,
HUTT BHMEZH Pd 8¢ HUTT B4 2H %65 FR 20 4iE K-
AR Pd ATAE R i 24 S 1 2 RO 250 IE [
ZIIRe AT IR IR, AP RGE, EREE
HUTT BHAAL# 2R TS 156 P L R & F HUTT B
ML P, Lee 55 P9 SR 54 4 2000 P51 2 R L 3
A1 55 B LHE, AR Pd K TXHIE4,
FIRAL Pmin 5 X RRAL . VARG ULEA P AR fk
5A EMAETRE % VIAH G, A58 H VVS-CI 4
Pd. Pmax. Pwd B X BRI E R, 5 FiR Rk
HE—EG W4 PR, Pmin 273 EGITH#E X,
Al RESREAR RN [ B 22 A0

Pd J&0 iy HL AR BRERAE FILO s B shdr i ™
Conte %5 P L BUA SRl . JGHA W O ME 25 #4577
H Pwd W EAE, H P I AR A AR b AT BE
T, Mugnai % "7 & B Pwd ZE K ERH R IEK B
HOHWEE RFEE R, HOREsE LS Pwd
FERFN P S AHOG . AT UL P I 0 I A5 9 2
L HLFERR

[, A L R 0 % G 3
Mitro %5 ¥ 4RI 2 K & 2B 1T 3 min, VVS B QTed
U BRI, R T S B 22 3% P R AP R 0K A o 22
WEERE N, B S ECVVS, SRR,
VVS B E S B QTed 395, M VVS E 1
FEA AR 22 kI N, P RIS A TR
FrILRIPEAS VVS, WG R —005E

AW & Pwd, Pd, Pmax. Pemax. Ped %
JLEH DAE VVS-CI ¥ 1Z2Wii{H, Pemax A9 AUC
4 0.677, K% BEAL; Pwd, Pmax. Pcd i) AUC
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A3 R 0732, 0.854, 0.859, KIb Rkt 4E; Pd
1) AUC 4 0918, Kriusifets. nl UL, A5
Pd %} JL# 75 2V 4F VVS-CI 2 Wi 1 (5 K5 Pwd.,
Pmax. Pcd 4E; Pemax IRZ o

A W 5% B 7% VVS-CI 41 Pwd. Pmax. Pd.
Pemax, Ped B4 BB IEK, 8 JLEFH /DA VVS-
CIAFAE L B G B 8 . P A i) S 8500 R T
PEFERR, X LET AAE VVS-CLA B2 WA .
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