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Abstract

Objective: To explore the relation between risk stratification of APE and ECG changes. Methods:
167 patients with APE were enrolled from January 2016 to December 2019, divided into low risk
(n = 48), intermediate low risk (n = 57), intermediate high risk (n = 41) and high risk (n = 21)
groups according to risk stratification of APE, and the intermediate high risk APE patients were af-
filiated to the high risk team (n = 62), and the intermediate low risk APE patients were affiliated to
the low-risk team (n = 105) according to emergent preliminary assessment. ECG were performed
and recorded in all cases: sinus tachycardia, atrial arrhythmia, T wave inversion (TWI) in right
precordial leads (V1 - V4), Fragmented QRS complex (fQRS), SIQIIITIII, STaVR elevation > 1 mm
(STEaVR), right bundle branch block (RBBB), clockwise transposition, QRS wave electrical alter-
nations, and limb lead low voltage to explore the application of ECG in APE risk stratification. Re-
sults: The incidences of sinus tachycardia, atrial arrhythmia, TWI in right precordial leads, fQRS,
STEaVR were significantly higher in high risk group than in low risk groups, and it’s significantly
higher in high risk team than in low risk team (all P < 0.05), Among them, atrial arrhythmia, TWI
in precordial leads, broken QRS waves and STEaVR were positively correlated (r = 0.227, 0.358,
0.202, 0.267, P < 0.05). Conclusion: ECG is potentially valuable in prognostication and risk stratifi-
cation of APE.
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1. 5|8

SVt #: ZE(Acute pulmonary embolism, APE) 2 It K H W S fG FAESN ,  F 2 Im R R INAT M. 1% 1fi
P PSS, s A Byt f g bR ELBE IR (] S EAT MR AN 1] PRIEIZ W AT RS B 2 )=, RG22
TBIT MR E WS BOCEE . APE i2Wi K SEIGFE 77 )= AT inig e CT Miizhiki& #(spiral computer to-
mography pulmonary angiography, CTPA). /0 E#E R . D- A& S O NS S5 2 Tk, FERHHS, HELL
POH 2 W AT a0 )2« i iE 0 HL B (Electrocardiography, ECG)AE Jy— b (d R P B i 11 AR A
7, BEATHERR S OISR (AMD S B ar tE i, AT APE IZ I AR B AR FE (2] AR SC— 7 T st
45 APE 1) ECG KIL, FINRZ ECG 1t APE faf 70 = HHIR -

2. ENERE

1) AR WEE 2016 4F 1 H % 2019 4F 12 H T3Bist2, 4 CTPA iz APE [FE#H 167
fil. PrA BF TS 2018 4F APE 26 5IRJTIRE[1]. FRERARdE: & IR Ad ™ BRI . VR TEBR |
HURBRThRETTHE . MR ZEL . 20, LA RO 29955 T REXT ECG Al 7= A= R ma (1 PR 2%

2) ECG MFTH & FABLE 1 /NS NAT ECG A, Al g4 H A s F EIHL. [RIRHESE LA
N ECG #¥i: © Jhoshidid: OF > 100 k4 @ pFikofkRs: B il FEEkESh @
FHSEE T PRI E: BIRT SER(VI~V4A) T IREE > 0.5 mm; @ % QRS (Fragmented QRS, fQRS): QRS
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BR A Z AR SR 2 RSROAY, (B 2R R, A B ER Q I, Q BAIREfFAERANEZ
AT, QRS WK IR ZH <120 ms; & SQuTy: 1 FHES A& 1T S8k Q WidRlE > 1.5 mm, III
SECHI T HEE; © aVR SBE ST B35 (ST-segment elevation in lead aVR, STEaVR) > 1 mm; @ £
WS A% S B (Right bundle branch block, RBBB); QRS A F: AT FEL - QRS P HL K ZFE > 0.1
mv, FEEEIFE] > 1070 © Bk SEUMREE: BiEFES, BANFER+SEHBEZM <0.5mV.

3) IRARSERE Y ZE: NAEFKHE 2018 FhlilAe 42 5 2B RETER E 2 2 [1], o Rad
(n=48). HLfEHMN =57). HEfGHn =41). SGHn =21). FHBFER(60.17 £ 15.716). (59.90 +
13.039). (66.02 + 13.778). (65.14 + 13.588); F 1.327, P 0.110]. PEHI[ 5B/ (24/24). (31/26). (18/23). (6/15);
X*4.433, PO21I8)ILER . NABH IO 4 B, RIIUFHEH .

4) JZRENE: KIS SRS R E AR S HEFVIRP SN, ¥ead. tefada G
K (n = 62), HAK G ARSI TR XK 2 (n = 105). & IR AEE[(61.78 + 13.373)+ (65.73 £ 13.609); F
0.156, P 0.069]. TEHI[(55/50)« (24/38); X*2.923, P 0.087)¥ L% 5+ .

5) itk SR SPSS23 BMAEHET YA, F K56 . Spearman Z5ZGHI M. £ oLk IR A
JEF i

3. &R

3.1. APE B ECG B 7
APE fENE WAL ERE, FATK 7 5 T8 5 HEE R GRS M 202 R 2 A BRE XU BE 2 31 43 B

Table 1. ECG manifestations of different risk stratification in patients with APE
F* 1. APE BEANERES B OB ERY

& 48 6.25%" 2.08%" 22.92%™  29.17%* 14.58% 2.08%" 4.17% 2.08% 10.42% 0.00%
I 57 12.28%" 1.75%" 28.07%™  35.09% 29.82% 10.45%" 14.04% 7.02%  21.05% 5.26%
i 41 17.07% 12.20% 68.29% 58.54% 21.95% 17.07% 14.63% 9.76%  24.39% 2.44%

= 21 33.33% 19.05% 61.90% 47.62% 38.10% 33.33% 4.76% 9.52%  33.33% 9.52%
&t 167 14.37% 6.59% 40.72% 40.72% 24.55% 13.17% 10.18% 6.59%  20.36% 3.59%

a 5o et b SEfatii.
Table 2. Electrocardiographic manifestations of different risk layer in patients with APE
= 2. APE BERE XG5 RH OB EIR)
g O e ks T RS Sowhn sk mmmn fR GRR G
fi% 105 9.5% 1.9% 25.7% 32.4% 22.9% 7.6% 9.5% 4.8% 16.2% 2.9%
= 62 22.6% 14.5% 66.1% 54.8% 27.4% 22.6% 11.3% 9.7% 27.4% 4.8%
Ve 5.4 8.131 26.377 8.154 0.438 7.629 0.133 0.836 3.031 0.055
P 0.02 0.004 0 0.004 0.508 0.006 0.715 0.361 0.082 0.815

3.1.1.APE EERERKE ECG

H13% 1 7, APE % WL ECG R, © SR 0ahid il ARAL & R a5 i fa Z AL 2 57 (P < 0.05),
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REHNTZER: @ HEOHERNE.: Kk KES maz AFEZEREP <0.05), REHANLER: O
AR T WAEIE: Kk RaES P ERZm, KEaS5hRaESRfRZfAZRP<0.05), REAN
TR @ fQRS: WKAE S EAEZMAFAEZERP <0.05), REHNTLER; ® STEaVR LG5+
fa2 i8], KGN PRGESEGZIRAAEZEREP < 0.05), REHNLER: ©® & SQuTw. RBBB. JHifh
FIEEAL, QRS ¥ A B K M SR LR &4 A B 57

3.1.2. APE BELREFREE ECG
a2 2 mf 0L, SO, iR . A SR T J#E, STEaVR. fQRS 7EAK X4 5=
KU 2H 2 8] 22 55(P < 0.05).

3.2. APE % ECG RENHSRRERNE

Spearman %5 ¢ A M T BoR GG JE 0 2 5 B ECG W B Ok, A0 SIBE T JR &, fQRS
J¢ STEaVR £ 1EM K (r=0.227, 0.358, 0.202, 0.267, P < 0.05), RTLE . GREDE Y =1.718+0.758 53
PEODHESRE + 0.546 4SBT JE B + 0.351 fQRS + 0.579 STEaVR, 4 F 56, Z A= X (F =
11.837, P <0.01).

%= B SE B t P{E
PR R 0.758 0.280 0.189 2.709 0.007

A i SFE T AR 0.546 0.146 0.269 3.734 0.000
fQRS 0.351 0.142 0.173 2474 0.014
STEaVR 0.579 0213 0.197 2.723 0.007

fiis s 1718 0.105 16.328 0.000

4. Wi

ECG 1ENIGIR L% F B A, R Z MWk b BA EENMNE, JTHTE APE. AMI. £3)
Jik e 255 fa B R A i R, RN R R AR SR AL B B ISRk AE . APE AR 1 WS HREBRR 2 —,
RISk P28, R BIRA O A0k R A AR, SR EAS O ARG, BH7E ECG Hk
[3]. ECG 1EN APE B Hik M BIR A, —J7 i ml R — S R Bk 1) HoAth S /G HAE,  Ehin AMI.
F—J7T, WA APE B2 W KR TT SR BRI .

ARBFFLEE T 167 5] APE #£3% ECG £, /r#m% ECG RILLE APE fa & B/ XK FE 43 & i) 73 A
THOL, HVIPREWLE ECG RIS APE WGl 5/ 53 EH %, NIRIK b APE fi2 I &g 7 i 4K
e

% APE 5% ECG i RIL(WLF 1), (EIXEERE BECG RIA, Hro SO sl 5 ko R 5,
A H KRN S S a2 AR ZE s A SE T WEIE S-S, Kfa, PMRadEdhaEa. mfady
FEZES: HIBIRR QRS W EE T, KL mfGa M FIEZR: STEaVR B#F Y, KA+ &k,
FfEZ A ESR, PRESEARFFAEZER. & SQuTy. RBBB. JHE A4, QRS A # K
ik SEMERHEIE S AN L ER . FNERITRIE222ETE, BREMPERAEITDVERGL, EhEk
A fE T A s KBS L [413E— B b (2 2 FoR) &80, SEtEOshiddl, o kw . A S T JE
#, STEaVR, VLK fQRS MEHF, KAEMHEmMGHZ MIFAEZETP <0.05), RERIFE L.
EIMRZ 850 R ILHT K RBBB LA S,Qui T 5 SV MA% ZE 705 A ¢ ARTEFR AR 5T, RBBB & SiQuiTim
5 APE WIfG 6 5 R T Ek. iX 5 Karsten Keller RO F0 45 RARMLA[S]. #E— 20 F Spearman Z2 4% #H 5<%
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M, o8 APE BRE GRS 2 5B ECG W Bt w, A S T J# &, fQRS /& STEaVR £
IEAHSG. Hdr, FHo@RE. A SEE T JR & . STEaVR ¥Nlshkie 25 A =ik hbma %, A
FIR I SRS M B IS K SR, F R ARE B4 B G T RIS A O R, T I A PR E AT
PRI B BRI AN SR TS « AR, A M 6 T B3 & 5 7 APE 825 0 L5 15 )
TiJ5 4 9%[6] [7]. Janata. Pourafkari 25 &Z ¥l STEaVR [¥] APE SB&7E ¥ A HIWIGKRED, HZE&HFMR
BIIFEARGE, TR E R, HUGEZE[8] [9]. fQRS HH I E S5 O ALEE T EUL WA S BEE
%, e E PO HLEVE SO BN ST OE AL ) 5] RCEM DR o Cetin 55 K3 fQRS Tk APE &
FBE A R R AR [ 10]. Bk, RIEFEFARIRATRI S 0 AR H . fQRS. STEaVR. A7 /i 51k
T WA B AN APE B G I 50 2/ A B I 2 E 16845
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