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Abstract

Vasovagal syncope (VVS) is the most common type of autonomic nerve-mediated syncope and the
most common type of syncope in children. Its pathogenesis remains complex and not fully under-
stood. With more and more children suffering from VVS, its diagnosis and treatment is still a re-
search hotspot. The head-up tilt test (HUTT) is the primary method for auxiliary diagnosis of VVS,
and it plays a crucial role in classifying and diagnosing VVS in children. Research indicates that the
diagnostic accuracy of HUTT can vary among physicians, with those having a moderate level of ex-
perience being more likely to report a positive result. For instance, a study conducted at the Fuwai
Hospital suggests that physicians with a moderate cumulative workload in performing HUTT tests
tend to report a higher rate of suspicious positive cases. Generally, the prognosis is good, but in
recent years, studies have found that some children may face sudden death and life-threatening
risks, thereby severely impacting their education and overall well-being. The first-line treatment is
non-drug treatment. Among these, health education and physical countermeasures (PCMs) are cur-
rently recognized as effective. They present no contraindications, are simple and convenient, and
provide rapid efficacy. The PCMs treatment method is equally suitable for immediate first aid and
serves as the primary approach for emergency response. PCMs improve syncope and reduce the
recurrence rate by regulating autonomic nerve activity and releasing neurotransmitters. HUTT re-
produces syncope scenes by modulating autonomic nervous system activity, and monitoring heart
rate, blood pressure, and other vital signs to evaluate and analyze the patient’s condition. This arti-
cle will integrate a comprehensive review of international and domestic literature to detail the sig-
nificance of cardiac autonomic function in the diagnosis and treatment of vasovagal syncope (VVS)
in children, with a focus on the use of head-up tilt testing (HUTT) and PCMs.
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1. 5|8

FIRAE RIS HRAEZN 3% [1][2], & B A 3 2L A i A 2 51 i R B 1t 2R 2k . sk )
ANBELERE AT H IR B A — e, ARG T EATIKE AR R3], AL S e — i e
P RYEIR I B AR S A . (2018 ESC = FKIZ Wi A EL4R RS ) Mk 72 R = KRR 5 EMEA
S VE 2 K (neurally mediated syncope, NMS). UoJ 14 2 JiR A1 B 57 141 IfiLJE (orthostatic hypotension, OH) 2
J# o 7£ ) LEE R LK 8 E AN SRR, LB R R 60%~80% [4]. I 2K E 14 % ik (vasovagal
syncope, VVS)JE £ W T K JL(>5 &) &= i Wi, & 3 EMEn S Rz —,
ML ARAER TR & B AN SIS A L —[5]. VVS & —Fui B s 2z E
PRI AR DL B 32 00 2 30 R 2 PR I T BRSO 8 I R S PR R, — RS 4, (EAE R VVS )
SR B LRV R, B A I R B S A (6], 1€ NIEIEE RV NR FE S B EMA RSN
TR % I 3K J1 R R 5% . ELALIRNHA TS (head-up tilt test, HUTT) A R0 i {HEREE, 2127 VVS
&b, BAAAEANE, HZHRIR EURMES:, 28 ZERHL T
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2. VVS BIE X B & =L E)

VVS 48 B LTE J A [R) P9 57 e R 28 I 4 B TS 30 0 52 3ot 228 1% e oA R R /30K T o 428 3 2 8 e 5 3
A E I 5K TR BLO M EmEb s fE R iAo 7], v SRER B ALK pE 5 10)
AR PR RS S [8]. BRI, R LR AE VVS B R 2 W SR 7 AS T s B — 64y, H il
Im IR b R B e IR R R B 45 15 43 A FL R AT BBV IR . k. &0, 8RR “&=ER7 ). R A1)
(8], RAENRICAEA. Tl GG A%, wir L, —REEEEAFTIRE EMETREEIHT .
WP E G R, PRI —RIGI7 AYEERKR Z B9 E T Fith k. VVS @ E I 5 e
RAFF 0 FIFEB[10] [11].

VVS B9 & w5l

CEEE AN AR, VVS BURIRALE] 32 & LLUR AN TH s D-F ) 5 (Bezold-Jarisch reflex, B-
N BEMAEIRERH . RS BURPERAC. MG KR . BEZEMESE12][13]. (1) -
V% 4 (Bezold-Jarisch reflex, B-J): /& VVS K AF H A% i 2 DA 1) FEEWLA o 248 LRF A Sk L EUA 7 248
B, MRS, K a0 e, SR iE R s, KB M A TR, O E IR B e A HE SR
RAEIRAS, Bl COEHER Y BN, R D E G T RERZ A K C A4k, it Rt 5IR “PE”
SNE, A AT JERA 28 A T ARG, KB AT PR [ 12] [14], 7 0t A BEL g B ARG AN /i SR A0, i v R
TR VVS. 2811, BEARBFfEtH, 17 HUTT BEPUASNE A A&, BlomEA L, 5 B-J JEEK
R, J& AR E SR A BRAMERS . SR R 5 M AFE B-J B, FU E[15] R NIRRT BRI E
Bl EA R, SMNEMEH R R K. Mk, LIZ161#H VS 8L EELES, FELmER
RESNEME I EIGS2 S, EEMR TN MR BEIC. X H@mE)LE S vvs BILE R, Tk
SR SIS R AN 2R, YT E FMA TR R AR HIX A E T IR L A s /)
JEKSZ BR BARANE AT B 77, IR R S IEH K. B EATR, B-J RS p 52 ABH A 77 A 35 1F F RIAL
HZ—[17]. 2) BEMERERT: HEMEE S ZEME LRIABEMEREMZ) & ET, R
YRR ZE, AZIEAP TR I SRR DN IE 0%, BRI RO R OISR 11, REME 52 k. B
SN TG LA IECE B WS BIRER . 2 ESE)IR B BT = i %[ 18] Benditt 55[19]
RIVGE PR/ ZHE EIREAKPLE VVS B URE TR LE SO IR B &, SR LR K F
7E VVS BLANES JLE A Z 5P <0.05), HILZEEIZTTIE VVS BJLEIKRE T Fm, IEWILTE vvs
FIRAE RS T OCEIER . MBS @I R ARG E F T RE AR GE 52 PR (B3 Bm M2 AL, M3 AY), il
WO S VAR, PO s, Db AN E M T, R R, thAh, EEEE M3 AR TE S AL
K (nitric oxide, NO)F= 4 FF RAEVER, i NO 1EN VVS HLiill ) 8 i B V& i 2 —[20], HZ5 VVS
(R A I R H 28 O AR 2, N TR R BTSRRI 2921 3R 7 M. (3) R 3 SO RBURR PR BRAIR [ 22]:
A B R B2 AR (BN SE . Bk 5 1R B2 2 BUBRPEFEAIC,  FR k0O E FRAG, TEIEXT 0%
J M EBEAT AT, FERMRA L, SEVVS k4. 4) IWEEEYFKT2E . PiFl IR (antidiuretic
hormone, ADH) &« 5-# (A i%(5-hydroxytryptamine, 5-HT) 5+ #HZERK Y B&AK . LS IET = (an B3k
B - M EIKER - BERARZG RS, (5) BRZAME23]. 285, AT — S HEWT H S HLHIEIAE A
FEAEH . B-J AT “OFH” K “PIERN” fEH EPADREREL, HEMAEEE S, A
GRS UK EE ML T Y A0 NO . A8 B i M B ) LS ) e 15 LA, e A& T 7
JRSZ A BUB MRS, % VVS KA.

IR, VVS EBERKEER LCEEER AR LERAHERRER) R B &E RN 2 W
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3. B Hi#HKLE (head-up tilt test, HUTT)

FLOABAHR LR (head-up tilt test, HUTT) & 7EAf {4 ) L3 22 4= ORI N 88 o248 (A for A 40 52 ik 3 35 HL AT LA
e B FMAThRER EZ —, WIS I A =2 (1) MEMHIR: ) CIEMHE: 3) |’
AR, W VVS SR, [R5 H AR A B 5 R 2 R R B 5 7 20 HUTT 20 v S at it ge
2P R Ge, SEREARHRIR[24]-[27]: TEESF ORI U, B LT MFEMLFE AR 5 7K 1
R 60~80° R4, SERT MR« Oy FEHRFR, HUEE0 F AL, RRSEZ) 40 mine H A1 H IR L
OHEARTE DR > 38, RRAEBKATER . SRI00 B0 i ) a] 28 1038056 . 4 SE At i AHaA L0 45 1
FATE, 3052 B 2405, 2o e 2 78 JE A A% B 14 (0 Atk b T 2 AR 1 H v R
FANE ERER, —BGEY 4~6 pg/kg (LA H 9 6l), AR 3 min il —JC0F, L%, #F4E 20 min
B ILBH M R N RS . BEAERE SR, ERBMTRHALS S RIBH R R, RZER, A% R APk
IR AL =R 26 . U A28 @ ROC #4478 SUKIA BHER A RS R H 80K HUTT BHAE BB &=
(P<0.05), HBZGWsoiiem T 52, 5 H AT AR R 2 WU LY 7k 299075 HUTT R,
I, 31X — B AU IRAT G B R O R 5T, i — DR T O A B B2 W R T U7 . HUTT
VE NG AR 1) 2 BRI [29] 2 — R BH I B L SR AR A B A8 S 28 A 1 FRARR, R PP s PE T, A1 I
BRI ML TR, BFOMEASE, FEVVS WRE. BHEEFEARZILB0], VVS EJLEM
FHONENALR, SZEMA SEMAE TIHNRE, B EMETENE, SFEEOMEARL. NE
EAR, VVS KA RE HUTT 2RI IR EAN BB B2k sz —, AHAIMFEE Z AL,
nPETE AT SE, BAPETCIEFERR[31]. HUTT BHPEAUR BEE A HESR VVS (i, EASRe B A 2 ik 100 B 5
# HUTT &5 RBAME, R ZE ) LR R VVS. 1E 2018 4F ESC &R 48 i tH[31] [32], HUTT
W VVS USRS RIS, HA2 WA B J5 D] 2 R 1 UK FE AR 5 FEAY 61%~66% 94%. [RIIL, Ay
BBk AR 2, EHHT HUTT 8, BJLFEZSIE 4 /AN, IRSERT L mat sk, LB R Kok 451
WA RIREE R A0 . HUTT Wb [33 ]840 BRI E . IGARAEIR . HUTT MIFHYERRHE. T
BEmfBm R, MR BER), WRE R R R LA .

R, OFAR M43 M1 (heart rate variability, HRV) A0 % Jiki# /7 (deceleration capacity of rate, DC)i%
RN E AN AL, S E YR TR R B A D ReOUH R EME) . M B VVS KAEKFER
BWik, EREARERD, KIEAE, HRTRSTZMHTIRKS . PMESE[3418 5 Logistic [B1)A50 #1753 H
A RO FEYRIE ST R RO AR RAEM G EE 8, 0 3R DC RUBME R B L T HRV. Rk, 8471
AR A — R i, GREER AU VVS TR R .

4. VVS HIEYT

HRBARZGTT, I REE BRI . SR ShERNGE). B DD REBAR (I AL B
MBS IR EESS), #EE VVS RARBURIUAT & KA (8136 e — R 05 B RS, e — 2D i B 290367
RS . SHH AR AT o BEAERT SO, MR E ) LE FiUS th A T3 S

4.1. YRR EHIEPCMS)

] AP Th BE B R D FE S Eh RO R B SR B T, R [8]HR . PCMs &
FIF 24 58 L 02 RS 7 AT K B 0 i R A8 SCalon = 4 s . RN B 5 07 O B
PRGIEPE, (A8 A 205 P SR/ B A A TG PR S, S NS MR A, [l R n, $EmE S
SORBURAE, 9> VVS HK[8][35]. PCMs fal 75, — NRIRIBISZ SR, H IR, 49+t
BN. HUTT SERHESE MO R, MR 3662808 PCMs (97 R84 7 58 5847 /1 KR [36]. Kredie 25
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[37] % FH L SZABURHA TS WL 52 B KR AS o] AUl S A+ B R M R B Lk . A NiE— P4, P
PCMs BT+ LR FH PCMs BORTEAE[38]. (HIEJLAFTERA PCMs 5l B & RaEAL, MNarEpg ik
PCMs, #J9~FEr, VPERE G IR T . Rt 2l RhA%ext VVS B3 1) PCMs #1750
TIE, 8/ R I B AN VVS LT PCMs A 2ERIIE I, 2 B R R TR AR /D L ) LIR MM 2,
25 5 BRSE SRR 72 o PCMs BIAE FIATL I — 350 43 VA D5 1B B JULZR R 2KORE[39 ], RV Sa e ATUAw P R 3 T M UL AT
InER K B, R BV ZE R B2 30~40 ml, A [B10 i BN, DR ARG B BRGNS, B VVS
FitR o B AT RE S MR [401/H5C, T BULRICARE ) LAS By aRe s, A S Mg 5, [ O L 3 o, sk
FER. SR, HATSST PCMs HIAE R ML i A A

4.2. 759, R HIMERMART

—RAEKLYRTT, REHIL VVS. IMIEZRTEILER . X VVS ST A R EAE o 2
BN (EERR AR Z ) p AR 5-HT FERHIHISE, SRR A (4128 BTSN E e B 7
Th i L ) — 26T 25 LR AR 8513154 L IR AT IR N A0 3R R, SR TR bR A
RO, (L OSEME RN, SBCORTREE, e, ERpkmiiE. HinK EE R
%D

5. INEERE

VVS RImBLHI R 25 2 FF, IR EIEE HUTT W88 #7120, AMIXPEACEE,  Joik a4k i i R A
FaA. Bk, BAIFEFRRELRSELELFERE VVS RIERH L, 7 N PR@RE R, S
W R T PR S A . PCMs /AL NS 2, (HHYT RO R, THRR R ZECBEAE T3 m B MM
PR AR, WK TR BRI EEIREY . 8 EME S EAEs r AEEENERN, 8
K, M FECCEME., REMZ . MABFUKCTIEEL, Bk, XY VVS TR RZ —,
Eetn p sz AR BH R AT I8 2 B B TSR EREATIR T . B RIS PR Y GE LR AT R AR
FERIDE TP BEAG TERIEERE. £ VVS 2T e, HUTT B Rme s T ge0 i, 2 gL
BEAT 26 Ko R 253, X AR LR COBEAT 1 PRI B o O R A ) B AT OIS VVS HERT#R
ME T, AEAIRTT, Dt B siR SRLRA KR KB, HGE BE AR R
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