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[(FZE] BH HTESM&EIE (OHT) JLEERMY S S7 A7 CFL B T A ST B 48 1k S R & X,
FiE IS OHT )L 49 B2 OHT 21, [FIHAFEAF S S5 M i DL IC 43 (9l fE R JLE S %) JR2H L 02k 74 2 M7
57 12 FERGO R LGSR BT M ST BebRiE, L RIZLREMy FISEA T W PRIE . ST Bk, I HAEFIA
M7 . ST T P HRIR 25 A0 ST BRR iR 25, 258 RTHRZH aVR. V. V, ~V, S T IR0 7 7 88 MY A% ( P<0.05)
Voo Vs S5 ST B IE St A A M 3G (P<0.05) o OHT ZH 11 . aVR. aVF. V,~V, S0 T IR g ~7 407 %5 ROz [
& (P<0.05) , IS ST BEyRME 2 78 MV 3N (P<0.05) o OHT ZH 11 . Vo SIEA 7 MY T 4R IR 22 500
MRANIAR (34 P<0.05) o Vo BREMY . SEA T PEARIE 25X OHT AW i (P<0.05) , Vo 86 T BEPR IR 25 4
FEBMEE N 0.105 mV, REJEN 72.10%, F5EEH 57.10%, &V SHEEMY . A T BARIEZER OHT JL 2
BA—E MW . [ PESRILRIZE, 2019, 21 (7) : 696-700]
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T wave and ST segment amplitude changes in the supine and standing electrocardiograms
of children with orthostatic hypertension and their clinical significance
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Abstract: Objective To examine the changes in T wave and ST segment amplitude in the supine and standing
electrocardiograms (ECG) of children with orthostatic hypertension (OHT) and to determine their clinical significance.
Methods A total of 49 children with OHT were included in the OHT group. Forty-three age- and sex-matched healthy
children were included in the control group. Heart rate and T wave and ST segment amplitude were measured in both
groups. T wave amplitude and ST segment amplitude in supine ECG were compared with those in standing ECG
within each group. The differences in supine vs standing T wave amplitude and ST segment amplitude were compared
between the OHT and control groups. Results In the control group, T wave amplitude in leads aVR, V,, and V-V,
were significantly lower in standing ECG than in supine ECG (P<0.05); ST segment amplitude in leads V, and V; were
significantly higher in standing ECG than in supine ECG (P£<0.05). In the OHT group, T wave amplitude in leads II,
aVR, aVF, and V,-V, were significantly lower in standing ECG than in supine ECG (P<0.05); ST segment amplitude in
lead II was significantly higher in standing ECG than in supine ECG (P<0.05). The differences in T wave amplitude in
lead II and V between supine and standing ECG were significantly higher in the OHT group than in the control group
(P<0.05). Difference in T wave amplitude in lead V, between supine and standing ECG was a significant diagnostic
marker for OHT (P<0.05). This marker had 72.10% sensitivity and 57.10% specificity for the diagnosis of OHT at
the optimal cut-off value of 0.105 mV. Conclusions  Difference in T wave amplitude in lead V, between supine and
standing ECG has certain diagnostic value for OHT. [Chin J Contemp Pediatr, 2019, 21(7): 696-700]

Key words: Orthostatic hypertension; Supine electrocardiogram; Standing electrocardiogram; T wave; ST segment;
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HAr S IMLE Corthostatic hypertension, OHT )
J& Streeten 55 T 1985 4F-41& H 19 LUAAR A AR fb 51 & 1fin.
R RS, R FEMI N EIER, B
SEAE R LRI M, Z UK E TR o 3, Hin
JEPE ShiR R K. OHT £ % A 4 v B 4E 1 1L
W PR A8 DL R R DE 7 PR AR N, B 1
M TCREARMGARE | BEAS P 25505 1Y) A5 6 33
TR 2 P 2012 45, Ak 208 2082 A BA B ik 42
JLEE OHT WML, JEXTHIGIRFFEHATHIGE, &
WOHT ZWTHFELEFHILEY, HEAE 5K
P ZE T B . AR R ek R T R
M E A Y, JLEREFRIZWiE R (2016 4F
BT ) ) o OHT By B 7 i 56 sk B 7 i R 3 36
(‘head-up tilt test, HUTT ) FHP S0 IARHELT T
SRM LR R H, B R 58 5 HUTT 3 min P4 IfiL
JEFEr, WeHs R TS = 20 mm He A1/ BEF 5K & T+
R B SR B AR UE (6~12 % = 25 mm Hg, 13~18 ¥
= 20 mm Hg ) ; SI0 T RERBIARHE (6~12 %
= 130/90 mm Hg, 13~18 % = 140/90 mm Hg) ',
OHT 112 Wi fk i F HUTT, {H HUTT 1] e fE14E 15
KRNI . OB E SRR Y, BT
KRB GETF R ME . BB 12 By vk B T
Febrxt JLIEE OHT 2 HoAA R L,

DI REZ A FMAT, s Rk
A A 2 A AR X I A 52 i) ] 3 o oL PR g T
TR PSS 2 AN, AR, PR
3N, PR EIA QRS Pt PRZE 5, T IACFEL
5, ST B T#,; MEMEEET, LR, P
WEHEIRFRAG, PR AT QRS PR PRAEK, T %5
43, ST B 4R "y A M RGHE AR S 37 A7 s,
AT 300~900 mL FY LI DA H e 1 45 P-4 e 3] S0 ]
MmAg, 5hE—RF0MAEREER N, LR N8
BifasE . OHT B8 MM AR RSy, i 2t
FEWTE, ILAER I s, Sk OmE T
P S ST Bz . ABJ&, HATXET OHT JLEREM
SEAECHLIE T P ST BeR AR fh 1 A DLAfGE . A
WFoE B AEGTT OHT JLEERMY . SEALCHL I T A
ST BedRiw 284k S HAE OHT 2 i .

1 ARSI

1.1 HARME

PEHL 2008 4F 7 H & 2017 4E 4 A AE g K#

WUHE — B g J L B 2f o0 LB O S LR R 2 1Y
JLEEIR I, S TN R B AR A A S B
FIEINRS A (AR 12 SOOI, 24 h 317
HLE OB E L I Sk CT 5 MRI&F ),
HEBR A8 T O M IS o BN 49 3E LI
PRZEIA HUTT #7129 OHT i JLN OHT 4 (4E#
5~14 % EHAERS 109 £ 2.4 %, 5B 354, 20 1441 ),
[F] S e A1 s M S VC T 43 {970 A B L B - fa )
TSR R L X B (AR IS 4~14 2, F
PIERY 10826 %2, B 324, & 11#]) . PH
A% (1=0.160, P=0.873) FIH L (°=0.103,
P=0.748 ) ZRTeGiTFm L, HA M,

A 28 HR R R N R R e A B B it
HE[ (2014) 18F5 (WF012 %) ], JEHUSZitH
AN S B AS TR R
1.2 WIRFAE

(1) HUTT J5 ik AR SCHRARIE /9 7 ik 61 7
HUTT #4E",

(2) OHE RS M. 2O T
HUTT koA — KRk 7. JLEZFEMEN, R R
11l SR-1000A 20 HLZES H B AT e Mz ] 25
12 PR R OB E, S SZ2 R LE R AR A B
AAE, 5575 min JEHCS LRI 12 FEAREE O
L, IR AR T ik . ST BRRIR . T I PR g o
PL QRS WG AESH K4, 1E T HIRIE
KB KV-LBPIC TS B R, ) T 9%
H S K V2 20 IS i i 1 ELRE B, 0L T )%
SR AE T I e A 6 ] R AR BN o ST BEmAS AR BE
JEUE 60 ms BE S H KL T IR . Ehn
JE: 1 mV=10 mm, E4CHEE . 25 mm/s. T I IRIE
20 [l RICREM T P HR IR 5 57 T PRI Y 258
ST BeiRim 25 . [F] ' HEREMY ST BrdiR i 5 57 0 ST Bt
PRUE Y221
1.3 Sit=ah

SR H SPSS 17.0 S Mt AT b . 1EZS
SR SR IIIEL + bRifEZE (x2s) Fow, [
ZH M FNST A FEAR FL AR LR REAS ¢ K38, PRI
[B] L8R FH ST AR AR ¢ K50 AR IE 2S00 A 5K
AL (U2 80) (M (Pys, Prs) 138w, A4
M RN ST A FE bR FE R T Wilcoxon -5 Bk A 4
P ZH (8] L 8 K F Mann-Whitney U B ARG . >R FH
% i & T AE4EME (receiver operating characteristic

curve, ROC ) AN T FEAR Y R AU MRS L
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Hh£k T FR (area under the curve, AUC ) 7R Fiiill]
FRFREYBNEE 1. AUC 4 0.5~0.7 F/RiZWi e
fi%; 0.7~0.9 F/RZWI M E T B >0.9 KRzt
EALAT . MR ( RBUE SR 5 B2 R 1)
KRR, R GUE R R R S e, SRR
SRR T A5 () S AR R T (B . P<0.05 M 25 554
gt E .
2 H£HR
21 XfERABEMI. 32{L 12 SEOEE Tk ST
B HRIELL B
X HEZH O ZE S A RN ISR (94 +14) vs
(77 £13) ¥ /min, t=10.238, P<0.001], %I /&4
aVR., V. V,~V¢ 5 T 9 I i 7 A7 42 B [ A
(P<0.05) , V,. Vs S8t ST Bt 4% i 57 037 48 Bz
B (P<0.05) ;5 4% 4% 5 I R A S7 A7 T % PR
i EMY NS ST Bl He ik 22 eG4 X
(P>0.05) . WLF% 1~2,
22 OHT ABEMI. 125K LBEETKRE
ST EiRiEEL 8
OHT 4 .0 ST A7 B BN B [ (96 £15) vs
(82+14) ¥K /min, #=7.688, P<0.001], II . aVR.
aVF . V,~V 516 T U5 4 05 57 07 ¢ ROz B IR (P<
0.05) , T 1 ST B4l e 57 40 48 MOz 34 im (P<
0.05) ; A& FEEEMAISIAL T PRI . BMY AT
f7 ST Btk b 25 e geit24 2 L (P>0.05) .
L% 3~4,

*F2 RAEBMISIIALOERE ST BIRIELEER
[x+sBL M (Py, Py) , mV, n=43]

SR FiMz S H2)fH P1E
I 0.06(0.03,0.09)  0.06(0.04,0.10) (-0.676) 0.499
1 0.07 +0.05 0.08 + 0.05 1458 0.152
M  0.01(-0.02,0.03) 0.01(-0.03,0.04) (0.000) 1.000
aVR  -0.06+0.04 -0.06 + 0.05 0.000  1.000
aVL  0.02(0.01,0.05  0.03(0.01,0.05) (-0.155) 0.877
aVF  0.04(-0.01,0.06)  0.05(-0.01,0.09) (-0.658) 0.511
V,  0.04(0.03,0.10)  0.050.00,0.09) (-0.181) 0.856
V,  0.14(0.09,021)  0.13(0.05,021) (0.000) 1.000
Vv, 0.14 + 0.08 0.17 +0.12 1722 0.092
V,  0.12(0.09,0.16)  0.13(0.07,0.18) (-2.055) 0.015
Vs 0.07 +0.05 0.09+0.06  -2274 0.028
A 0.05 + 0.03 006+0.04  -1215 0231

#= 3 OHT HEMI. ;L OEE T ikiRIE 8
[x+sBX M (Py, Py) , mV, n=49]

SRS kM7 A2 W2 H PA
I 0.34 +0.12 0.32+0.13 -1.579 0.121
|| 0.39 +0.16 0.32+0.18 -4.681 <0.001
M  0.09-0.04,0.16) 0.07(-0.10,0.15) (-1.211) 0.226
aVR -0.32(-0.40, -0.22) —0.23(-0.38, -0.18) (-2.663) 0.008
aVL  0.13(0.08,020)  0.16(0.12,0.26) (-1.588) 0.112
aVF  024(0.14,029)  0.17(0.10,0.26) (-2.981) 0.003
V,  -0.13(-0.23,0.10) -0.09(-0.19,0.14) (-1.380) 0.168
v, 02+04 02+0.3 -0.643 0523
v, 0.4+04 0303 -0.918 0363
V,  049(0.26,0.70)  0.34(0.18,0.56) (-3.501) <0.001
\ 0.50 + 0.25 0.36 +0.23 —4.119  <0.001
Ve 038(0.26,044)  0.23(0.16,0.38) (-5.340) <0.001

F1 MBEEMISALORE T RIRELE F 4 OHT AEMI. szl iE ST BRIRIELE
[x+sT M (Py, Pys) , mV, n=43] [x+sH M (Py, Py) , mV, n=49]
SR FiMOz ST HZ)H PfE S FiMyL S AL #H2){E P{H
I 0.36+0.13 0.34+0.12 1.167 0250 I 0.06(0.04, 0.07) 0.06(0.04,0.08)  (~1.508) 0.132
Il 0.36+0.17 0.34+0.13 0.748  0.459 1 0.06 + 0.04 0.07 = 0.05 -2.121  0.039
m 0.00 0.18 -0.04 £0.16 1926 0.059 mm 0.00 + 0.03 0.01 0.04 -0471  0.640
aVR  -0.35+0.12 -0.30+0.16 -2.173  0.035 aVR —0.06(=0.08, —0.03) —0.06(-0.08, -0.03) (=1.922) 0.055
aVL  0.17+0.12 0.19£0.12 -1332  0.190 aVL  0.03(0.02, 0.04) 0.03(0.02,0.06) (~1.068) 0.285
aVF  020+0.13 0.16 +0.13 1.969  0.056 aVE  0.03(0.01, 0.05) 0.04(0.01, 0.06) (-1.185) 0.236
V,  =0.20(-0.33,0.12) -0.17(=0.29,0.09) (-2.100) 0.036 V,  0.04(0.02,0.08) 0.04(0.02,0.08)  (=0.553) 0.581
v, 02+04 03+04 -1.823  0.075 V,  0.10(0.05, 0.20) 0.12(0.05, 0.18)  (-1.032) 0.302
Vv, 0.36+0.29 0.34+0.28 0497  0.622 Vi 0.10(0.07, 0.20) 0.12(0.07,0.19)  (-1.080) 0.280
v, 0.53 £0.26 0.38 +0.23 4207  <0.001 V,  0.09(0.05,0.16) 0.09(0.06, 0.16)  (-1.912) 0.062
Vs 0.48 £0.23 0.36+0.19 4730  <0.001 Vs 0.07(0.03,0.10) 0.07(0.04,0.10)  (-1.357) 0.175
Ve 0.38 £ 0.14 0.30 £ 0.14 5946  <0.001 Ve 0.04(0.03,0.07) 0.04(0.03,0.07)  (=0.961) 0.337
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2.3 ITERAF OHT A TiK. ST BiRiEE LR P=0.006) , #&75 H X OHT £ 2 Wi i . V, &

OHT ZL AN HRZH BME . S7 AL R 2522 7 To 4
s X[ (15+13) vs (18+11) , t=-1.151,
P=0.253], OHT 41 Tl . V¢ 5 5K T % ¥ % 22 5 %
FRZH R (P<0.05) 5 P A S I06 T I P i 2
Je 12 FHK ST Be g e 22 b 22 S LG it 2 X
(P>0.05) . L3k 5~6,

* 5 XTERZAF OHT A TIEKIRIEE L%

[x£s3 M (Py, Pys) , mV]
S MR (n=43) OHT 4 (n=49) (218 P&
| 0.01 £0.06 0.02£0.10 0.631  0.530
1l 0.02+0.14 0.07 £0.10 2.019 0.046
m -0.07 +0.10 0.00 +0.09 0.205  0.838
aVR  0.03(=0.01,0.08)  0.05(0.01,0.11)  (1.567) 0.117
aVL -0.02 + 0.09 -0.02+0.10 0313 0.755
aVF 0.03 +0.09 0.04 £0.10 0.501 0.618
v, 0.04(=0.05,0.09)  0.01(=0.04,0.06) (1.163) 0.245
v, 0.02+0.13 0.02 +0.17 0.048  0.962
v, 0.01(=0.01,0.14)  0.05(-0.06,0.12)  (0.677) 0.495
v, 0.090.00,0.26)  0.10(=0.01,0.22)  (0.227) 0.820
A 0.12+0.16 0.14 +0.12 0.788  0.433
A 0.07 £0.08 0.12+0.11 2422 0.017
%6 XtERLAFN OHT A ST BRiRiEZE b
[x+sm M (P, Py) , mV]
S IR (n=43) OHT 41 (n=49)  Z) 1l P4
| 0.00(=0.03,0.01)  0.00(=0.03,0.01)  (0.359) 0.720
I -0.01 +0.05 -0.01 % 0.04 -0.047 0.962
m 0.00(=0.02,0.01)  0.00(-0.03,0.01)  (-0.439) 0.660
aVR  0.00(=0.02,0.01)  —0.01(=0.02,0.02) (-0.397) 0.691
aVL  0.00(=0.02,0.01)  0.00(-0.02,0.01)  (1.037) 0.300
aVF  0.00(=0.04,0.01)  0.01(=0.03,0.01)  (0.154) 0.878
v, 0.00(=0.03,0.01)  0.00(-0.01,0.03)  (0.028) 0.051
V,  -0.01(=0.05,0.04)  —0.01(=0.04,0.04) (0.806) 0.931
v, -0.02 + 0.08 -0.02 + 0.08 -0.269 0.789
V,  —0.03(=0.04,0.01)  —0.02(=0.06,0.02) (=0.016) 0.987
Vs =0.02(=0.04,0.00)  —0.01(=0.04,0.02) (-1.103) 0.270
Ve —0.01(=0.02,0.01)  0.00(=0.02,0.02) (=0.749) 0.454
24 BEHRRITH

el I Ve B T PEdRIE2: ROC gk, 1%
BE T PR IRZE AUC 2 0.594 (95%CI: 0.476~0.713,
P=0.119) , #E/RnHX] OHT Lz Wi fli. V. S8
T PR 0E 25 AUC M 0.668 (95%CI: 0.557~0.779,

K T I P S 22 e AR T (B 0.105 mV, RAREE Ky
72.10%, $ESHEE K 57.10%, FHPERISR G H 1.68,
FIAERLSR Lol 0.49, 25838500 29.20% ., MET
I A, EECFE A 0.10 mV PEA7i2 Wi R i 56
P, REUEN 61.22%, FrREN 65.11%, FHPE
ISR A 1,75, BIHERISR R 0.60, 295458 50CH
26.33%. UK 1,

1.0
/ — TS T BRI
o S T AR IR
087 ~ Vﬁ%a o
M 0.6
ﬁ
®
0.4 -
0.2 /
0 T T T T
0 0.2 0.4 0.6 0.8 1.0
1- PR
1 |, Vs, 5Bk T ikiRIEZE ROC %k
3 iTig

OHT /2 H oL AT 32 Al Z —, 5o
P 0 R A DRV R 25 B ) 3 3 WA G, LR
OHT I FRAEIR 24, , WRBUAZERR . k% Mk
O, 2 B, B R JLEY OHT
WE RAF, (AR & & AE ™ w2 LAY S0
BRI AR 16 i, AR IR AR — R s T ) 4 A
7B B AL BOK o L I K SE S8 T RE S
HELE F BN, R SRy AR IO 1 95 kA AL
W6 T PR 25 Y HR S OHT 97 a2 7 v K% T
febr, FIWABILEMESS®, KRS T
FAYY , AT LAV AR 30O M0 A5 9005 114) 2 A UK

O HE T EARFROEZ MR, HIE STk
TS VERAL 3 AHE R IANF 2, 52 L
SIERA 3 HHE MM EZE TSR T ik Ar, HE
PAIIREERFLES I T IE SRR R H R
QRS BZ5 3] T PR BRI R ST Bt, #24FahfE
B 2 MG, IEH A ST BURAS Z 0 RAYFAI
CRIGHN 2 A 5 B RR 4 40, ST BURFSHE K.
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OHT & MEMAE R ST, B 32 MR M g
AR 28t G, O JUL 3 3 R
R B AN, AR Ak, B
B 3 AP AR M, FECT PRI AR, A AR
FEXF ST Besgmpngse /N ", BME . SO L PR A
E5 17, WTHAE OHT 2 W /e A 21
RE X,

A WFFT N fd R LB 5 I ok A L
(R EMY T PRI T 22 5%, S T PR IEA W3 22
S 1 AR ZH R AR X 122 9 AS B J PR i) o) R
SR A LERFSE & B, HUTT BHYEZH%E HUTT
FAMEL T, W, aVF, Vs SBCREM 5 57470 L &
T P e 2 K0 R 2218 K, (H P 4 ST B el 2
TG ", AL KRB OHT 4111 . aVR,
aVF., V,~V T BRI S 8 RM A, T
Vo SIREMY . 327 T P PRIR 22300 A K.V,
SEREMY . S T BRI 225 OHT H 2 X,
M Ve FEET P PRI 22 4 0.10 mV 1, 2 B OHT
1) RABE R 61.22%, F¢ 5 R 65.11%, XA
PO B ZE A AE (postural tachycardia syndrome,
POTS ) JLEFE DAL IR o, 4RI 0
OHEEME . S AL #2015 3K /min, Vs, Ve 3
BT JARIE 2205020 0.10 mV 15}, 287 POTS Ay 7
BN 37.8%, KRS 81.3%", AWFIEA K
BM . ST L 325 K Vs S5 T 48 i 22 %5 OHT
Bz, "HES OHT A1 POTS AJH] i i 55 11
SERAA K, ABFFE B R OHT JLE MM AE 57
frfsy, IS¢ ST BediR w3, HAy S ST BrAr
gtz 22 5%, Al Ge S e A0 FL B AL
SSLEFEIAN A, X H EWL TR N, ®A
F 0 22 Dy REZEL T B0 0 e P B AR A 5 s ) 4 g
FEREA K, O T FHRIEM ST Brii 2
PR 22 KT8, ATRE SR Rk 245 . #k
R A S R 22 S TR A K

KHEFALA Ve FHE T BARIE 22 X7 OHT A2
Wit i, SRAFRIRZ MR R B RAL,
FHAT OHT Mg br L2805 697, AT
OHT iZWi RSB . RS ANt , ABFTEAT s BIMO
SEAE L HL I Ve S HE T B4R I 22 % ONT B — 52
2B
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