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(BE] B8 HROPARIA MM (pulmonary embolism, PE) 0 L& i 5 8 4 mi K H
RINZWRI e, ik AN A5 — R B BefT 64 J2Mlishlik CT 14 iifgR (CT angiography,
CTA) KAHfii2 PE BYAE B 8 & 147 4, AR A% 28 3800 20 O il 3 Bk /726 45 i 3l Bk ( main
pulmonary artery, MPA) #&ZE41 (A 41) MMk (80 i SCre € (B 4), RETE
OHLE D-ZR{A, BNP J oTnT 44y, St OB S H N, HBARIFRAL PE 5.0 & 50
BH R A DENER (right ventricular hypertrophy, RVH) WL HIER KRR, &R AR (R
M FEIRAER) | AEBERILAR RIGRIEAR ¢TnT, BNP H4R, ZSA gm0 (P<0.05), A4
5 B4LomE R, SIQMTIN, A#HSZFHME (Right bundle branch block, RBBB), V,-V,/V, Sk
T P8 (negative T waves, NTW), I, aVF 5H¢ ST B /=X (ST-segment depression, STD), aVR
S0 ST Beams  (ST-segment elevation, STE), I, aVF H5H¢ NTW, V,-V,/V,STD, V,-V, FHk STE
I V-V SR STD R ERZEFAGI L (P<0.05) LHEIZHT RVH (14 Hfl % 24 22 54
et E g Lo HRHTRY A H5.OR B BEMX (r=0.782, 1= -7.086, P<0.05),
851 Sk PE RAETEISIIKT DL A AT MPA (85, O Hs I IS 281 2, RVH L3R ™
;LR B S XS W S I sl Dk T LA B2 22 45 MPA R ZERY AN (B BE o
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[ Abstract] Objective To investigate the abnormal characteristics of electrocardiogram and its early
diagnostic value in acute pulmonary embolism ( PE) of different positions. Methods A total of 147
hospitalized patients of acute PE diagnosed by the pulmonary artery CT angiography (CTA) were enrolled in
this study and divided into the following two groups: pulmonary trunk or main pulmonary artery ( MPA)
embolism (group A) and lobar artery or remote branch embolism (group B) . ECG, D-dimer, BNP, ¢TnT
were collected and determined, the varieties of abnormal ECG were counted. Then, the relationships
between the severities of the PEs at different positions and the corresponding ECG abnormalities as well as
the degree of right ventricular hypertrophy ( RVH ) were analyzed. Results  There were significant

differences in dyspnea, syncope, in-hospital mortality and the level of ¢TnT, BNP between the two groups
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(P <0.05) . There were significant differences in the occurrence of SIQIITIHI, right bundle branch block
(RBBB), ST segment depression (STD) in leads Il and aVF, ST segment elevation (STE) in lead aVR,
negative T waves (NTWs) in leads Il and aVF, STD in leads V,-V,/V,, and STE in leads V,-V; in
combination with STD in leads V,-V; between the two groups (P < 0.05) . The proportion of RVH
diagnosed via ECG has significantly different between the two groups. The result of correlation analysis
showed that the incidence of pulmonary trunk or MPA embolism was significantly related to the number of
ECG abnormalities (r=0.782, t= -7.086, P <0.05) . Conclusions The number of abnormal ECGs
increase and the RVH is more serious when PE occurring in pulmonary trunk as well as in the MPA, early

recognition of electrocardiographic abnormalities is of greater value in the diagnosis of acute pulmonary trunk
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and MPA embolism.
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Skt fe: 22 (pulmonary embolism, PE) J&lfi
IR R 2 fEEAE, BAAMAE . 200 s E
FEMESERE A, H T ORI B i 5l Jhow: 2 1 7
B, FREE . R AR TRE AR A 0 Il (0 L AR S 22 5%
PE (IR KL R ZAE o RIS PE (938
SIFGREE ) 2RI AR, 2R MRS R .
SR Bl K i R Kl gl ik CT a4 & (CT
angiography, CTA) W] LL#12 PE FIPFEAh H ™ 5 72
B2, AR SRR R TS . oA EE N —
M e JoB] . S THA R R IN T BeAE 2t PE 11
W2 SR W DL R ek oy 255 05 T 4 HA —
SERIS M o DR I R I 2 5 4R v 0 bk
PE ORI, el e 28 2 Ll 3h ik -+
N ERishlk (main pulmonary artery, MPA) Hy
oA E R . AW B 2t PE 50
H, ] SR GG RTERE, 30 L AR AR A [m] £ 56
FRALAY PE Il RI2d7 i

1 AR

1.1 —fRAR

AR 2011 4F 3 1 2 2015 4F 4 7E BN K225
— R BB B 4 64 J2 Nt gl ik CTA kA w211
2k PE 3 147 ], 4EIS (56.36 £15.0) ¥, 4
4 86 5, FE 61 i, ABEARUESRT A T IR
R IERELW SR P EE RO HE bR &
FEMGPERHZEVE G . o Le . O WEARERE R . Pk ot
PREEEAE . ArEEgy . 2RI A Bom . 12 pE s
FE, T BEYTABE 24 h (N17.0 B B R A S Jili 3
k64 J2 CTA kuty, FHiEgnic s ARG RS R:
RIRBAER . MRAE, 583% D-— 24K, BNP K cTnT
EEbR. WRIRMBINKT S A MPA J& 15 & A= #e 28
AR 57 Rt sh ik T/ e 47 MPA #2384 (A 4,

58 fol) Ayl sl Bk (E) oy Sk ZELH (B
4, 89 #i) .
1.2 LEBEESH

AL 12 IO H EE R E y 25 mn/s, BRifE
HUE N 10 mV, 5201 PE A SCHY.OHL B2 A4 -
(1) SIQUITHI, (2) &4 PEuiA T 24 o S
(right bundle branch block, RBBB), (3) & SHEE
QRS Pk, (4) FEtoshid#, (5) % B
HRHE, (6) QTe LR, (7) ALFMLKR
(right ventricular hypertrophy, RVH), (8) IlI, aVF,
ViE V/V, B T 8 B (negative T waves,
NTW), (9) &4 NTW fyB 4k, (10) V, 2V,
S HBE ST Bt JE )X ( ST-segment depression, STD ),
(11) aVR, II, V,-V,/V, 35k ST B dh & (ST-
segment elevation, STE), (12) PR EZJEK. SIQIIT
W7E SORTFIK S P 1k Q ek =1.5 mm, 1
SR I NTW S8R PEEA S8 A R SR 5 1%
GETSIbRIE—2 . iR K QRS PR HLEE SCH
A AR 2 E QRS PRI <5 mm, SEPEOEh#E
SCHSEMETHE > 100 R/min, NTW 2K &4 25 T
aVR 8% aVL 3Bt, HAthSE: NTW B%EE >0. 5 mm,
VO E AT R 0P E . O B
3l1, QTC ALK E LA QTe =440 ms, RVH 2
PR (1) QRS WA, (2) V, &
R S 5 sR”, Vs FHCE RS 3 Rs B, B V,-V,
SRR S E QS Bl (1) QRS Wi ES
fii, (2) V, FEE Rs 8l RS, V,-Vy FHE RS 5
Rs #; HJE: (1) QRS WBhEEL M, (2) V, &
PR qR Blal R 7Y, V-V R oS 8 QS 7,
1.3 ZitEH*

K H SPSS 19. 0 GEitH it AT 8 Hr, 3t
HERLIB £ brifE2E (2 x5) R, FAEIES
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A R AL ¢ K555, AEIEZ /4 R A Friedman k1
Rt THECRORER T X RS AH O 4 BT R
Pearson #H56; % A Logistic [8] 343 #1 A [6) 587 PE
HOmE S EE & RVH BEM LR, UL P<
0.05 FEFRAGTIFE X,

2 #HR

2.1 —ERILE

AERE 147 f], Horp A 40 58 5], B 4 89
B, PR AERS . HWAlLE, ZREHRIT¥EX
(P>0.05), &R b 00 R xE & A 3 i m
(42.2% ) 5 FrRnpug RIxE, 0Kk A P4 LR,
ZRAGIFE L (P<0.05), P4 E: B st
R, ZRAGIFE X (P<0.05), WglHE
D-Z &, cTnT K BNP f54rtb#, Ho ¢TnT J
BNP H2: G2 E L (P<0.05), WLEk1,
2.2 MIENEEHLBEREER

AFY BAHNE, STQIITII. RBBB i A4

RERAGIFEL (P<0.05), A4 V,-V,/V
S NTW (1) & AR 33k 70.7% , B & F B 4
21.4% %% (P <0.05), FiZlE I, aVF &
B STD, aVR G4 STE, M. aVF St NTW, V-
V,/V¢STD, V,-V, S8k STE &3 V,-V, 8 STD
MERAEZRARITEEL (P<0.05), FHok, A
A NTW MR EZ T B4l (P<0.05), QT i
WK EER AN T BY, ZRAGKIEE
X (P<0.05), A4 PR BERARAY KA 2t 0 i g
T B4 (P<0.05), W2,

SYEPE BEY, TS EN LA RN
29.9%, AHEAFHE ST B (P<0.05);
PR AR R ARG DUAE 2 rh 22 S g2
X (P>0.05), W#E2,

OHENZ M RVH (1 835 48 26 f], o A
40 EZ K RVH (LB B B+ B 4l (P <
0.05), (#£2). MHEMAPRE, EE RVH &L
THOLZERA I FE L (P<0.05), W3,

R WLLURE B RYOR

Table 1  Comparison of general parameters between two groups
L2 Bk (n=147) A4l (n=58) B4 (n=89) /X i Pl
WY (B, Txs) 56.4 £15.0 55.4£16.2 57.2 £11.2 0.771 0. 441
B (f],% ) 61 (41.5) 29 (50.0) 32 (36.0) 2.853 0.091
AR (41, % )
I 152 PR e 62 (42.2) 43 (74.1) 19 (21.3) 40. 126 0. 000"
s 22 (15.0) 9 (15.5) 13 (14.6) 0.023 0. 880
W 1. 12 (8.2) 5 (8.6) 7 (7.9) 0.027 0.870
1% 39 (26.5) 15 (25.9) 24 (27.0) 0.022 0. 882
=33 12 (8.2) 8 (13.8)* 4 (4.5) 4. 050 0.044°
{EBERIER (], % ) 6 (4. 08) 6 (10.3)* 0 (0) 9.599 0.002°
D-ZBK (mg/L, x+s) 9.6+2.9 10.6 £3.4 8.6+2.1 1. 636 0.119
c¢InT (ng/mL, x +5) 1.0+0.5 1.3+0.6 0.8+0.4 2.307 0.033*
BNP (pg/mL, x+s) 398.3 £179.9 547.0 £113.9 249.6 £78.8 6.789 0. 000"

W A4S B A, P <0.05

2.3 XM

ZHR2 W 17 R B SRR AR, K
7 PE B O ALESRH B H A (R4), DAk
P B PV A AR L A B AR AR o IF 200005 A
A B AT HICNE I, HPR R A 5.0
B RH M (r=0.782, 1= -7.086, P
<0.05), i B 24500 r P A2 AR 0 57t K50 H AR SE
A (r=0.012, 1= 1.438, P>0.05).
2.4 [EEFASH
241 AFEAL PE 5.0 575 40 H /Y 15 53
B RS BRI Ao E SRR, XA

RO PE BF ORI R E B E (k4) #HTHRE
# Logistic M43 HT, 25 BoR, OB 55 5L
X R AN Sl KT/ MPA ¥ 2 1) R U Ry 5. 276,
0 U O F P S S BCBE RS 1 A, il gl ik T
MPA F 5€ JK 2B ARG IR JER 1 5. 276 /% (P <
0.05, 95% CI. -6.57 ~ =3.97),

2.4.2 AFIERAL PE 5 RVH B2 EE AL H & 8] 5 73
Br XARFBALE PE 5 RVH B2 3E47 B0 A R
Logistic [B1IH 430 #7, Z5RBR5 B 4l B # i,
A EBE LAY T RVH 09 XSS 0 16. 18%
(OR =0.162, P <0.05, 95% CI. -2.76 ~ —
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Table 2 Comparison of ECG abnormalities between two groups ( case,% )

Lo HL B S i 2 JEREN A B W kgt P
S L Bl 44 (29.9) 27 (46.6) 17 (19.1) 3259 0. 000*
e 14 (9.5) 6 (10.3) 8 (9.0) 2 474 0.720
RVH 26 (17.7) 19 (32.8) 7 (7.9) 1 841 0. 000*
STQMTII 28 (19.1) 19 (32.8) 9 (10.1) 3123 0. 000*
RBBB 12 (8.5) 11 (19.0) 1 (1.1) 2999 0. 000*
aVR F:% STE 26 (17.7) 19 (32.8) 7 (7.9) 3142 0. 000*
M. aVF S5 STD 40 (27.2) 26 (44.8) 14 (15.7) 3298 0. 000*
. aVF 2B NTW 27 (28.4) 18 (31.0) 9 (10.1) 3078 0.001°
V,-V3/ Vg Sl NTW 60 (40.8) 41 (70.7) 19 (21.4) 3788 0. 000*
V,-V3/V, Gk STE 6 (4.1) 4 (6.9) 2 (2.3) 2 396 0. 148
V,-V3/ Vg 31k STD 19 (12.9) 12 (20.7) 7 (7.9) 2176 0.018°
V-V, I STE 43F V, -V, S STD 11 (7.5) 9 (15.5) 2 (2.5) 2171 0.002*
1M 5% STE 5 (3.4) 2 (3.5) 3 (3.4) 2526 0.944
QRS fIGHLE 14 (9.5) 4 (6.9) 10 (11.2) 2 390 0.322
QTC [A] 3 A< 15 (10.2) 9 (15.5) 6 (6.7) 2757 0. 070
PR BRI 11 (7.5) 10 (17.2) 1 (1.1) 2942 0. 000"
NTW 4~ 1.6+2.5 2.9%2.7 0.8+1.9 1414 0. 000*

W A5 B4, P <0.05

&3 PERZHLHEZEAFRTEELR RVH 2040 (6i,% )

Table 3 The proportion of RVH diagnosed via ECG
(case,% )
RVH ) YL A4l B 4]
E=3553 6 (4.1) 3 (5.2) 3 (3.4)
g 9 (6.1) 7 (12.1) 2 (2.3)*
EES 11 (7.5) 9 (15.5) 2 (2.3)*
&it 26 (17.7) 19 (32.8) 7 (7.9)

TE: A4S BAHE, P <0.05

R4 HAAFRKHLHRERER PE BF DA
Table 4  The number of abnormal ECG in patients with PE

(case,% )

Lo SR H SR A4 B4
1 24 (16.3) 8 (13.8) 16 (18.0)
2 13 (8.8) 4 (6.9) 8 (9.0)
3 9 (6.1) 6 (10.3) 3 (3.4)
4 17 (11.5) 13 (22.4) 4 (4.5)
5 11 (7.5) 6 (10.3) 5 (5.6)
6 15 (10.2) 11 (19.0) 4 (4.5)
7 5 (3.4) 3 (5.2) 2 (2.3)
8 3 (2) 3 (5.2) 0 (0.0)
9 1(0.6) 1(1.7) 0 (0.0)

3 i

ABFTEABEZNE PE R, H A I I IR R ) i
WEA R e (42.2% ), i HL 32 2246 A fili 31 fik

/224 MPA #2641, Subfishkfn (27) i
S HFREMN B ERE R FRE L BREAERK
AP SEZE ML 0] 25 A et 2 L, TR Fie
it 10045 11431 L L R ) BB 3 ) e AR 3 B A P
Ji . X5 Miniati 2 BF5E PE 5 WL ARAEIRARAE 2
Wl ZEMl Bk T/ 747 MPA #2%€ 3% <TnT J¢ BNP
EHFE e, BREESRENEEAS, 5ENF
FE—8 . HETE NS T ORI S S PE 1
S ZBRFEA T R S I I A £ A7 43 2
TTRGWTR D WARIE . AHIEST K B s kT K 22
i MPA #23E FRE o) MBSt O sl i, . &
£ RVH, STQIITIN 4.0 7% V,-Vy/ Ve
B NTW 1) & A= 385538 70. 7% , T H NTW |14
B B & T S kA (BR) v 4 S AR FE Y
BB o AR AT TS Bl B kT R A A MPA. #4: 5
S BB E R EOE B A, 2B
[ 4347 25 5 SR S5 /M Bh ki 2 Lo g, Bt sh ik
THIZEA MPA A2 2E )5, O F P HE B3 A8 L A 4
HiZ, 1wiHkAF . B RVH 1 XU B 3800 .
AR O i P B R SR N R A, R
P N — A A BA YT . O L RS 8 X APk PE AR
B SE M B Bk T/ 22 47 MPA 14 %€ B3 2 Wi (6
il

Sk PE i) by P U5 S M A TR B0 B



&

- 794 - GAEIEY

BE2E 2 2017 4E 7 H 5 26 355 7 #] Chin J Emerg Med, July 2017, Vol. 26, No. 7

BkarEsEge, A0S BRRIEI, 7oA I 3k s
&, FOEORAHE, SEHOT RSN, BT
W ZEM BT B 7247 MPA 585 /INi sl ok 28 1L 42
ARSI, M IERAAR XA O D E R
AL, R K0 v AR B 22 3. e [
A TR DR (G PR A HE b, RE A28 IR B AR R B iz
PE 0o HE B A5, X 300 00 2 W A A2 T S s A —
SEMME. ST QIITHAL 24k PE T f.0or K]
s, HAREFSTEEE . S 1T QT fY it 31 £ %%
HORHEZES i, REFMIT Ata0EY kK,
QRS Yl A EAmB LR, 15 PE A4 X1
RBBB 8% 2—id P, A WFFoHs i RBBB & KT
R PE 5[ 2P 0 28 970707 Sk 2 A o L R A
b AWFFEA N & 9 RBBB S sk £ T 58 42
FERRRAE, HORPEI TN PE #1330 d K48
ToBBLH S S P A HFSE 45 Bt 2 7 Bl 3l ik
/2547 MPA #2961 # %, RBBB 1 & B R & .
bk PE R HL RIS e A R e e 1 R R A
ST-T s, S6F ST-T MUy, H B %A
WIHSE IS o A TR DN i 20 K T 8 w25 B fe A 0
EP K, IO WUER AL T RE AR A
AR A B A T S0 e P B RV ]
T, A0 ZE A K e P AR (0 2 5 il o 5
BHEERIFRE R 2 E PE (TS A LR L ADFRss
wE5ZEM.

Bz, AROE O H R e, B
. Fobl, R IEER TR TR, AT T )
BT/ 2547 MPA #2285 O BRI S, FE0 BT L
HUEIZE 20 PE JI0% . Wi — B St
I PRAE IR AN O B S35, KRB PE R
FETRAL . FEURINT, RRATI S Bk CTA =i 3 bk
W RIS, AR T RiG)T, BIRRIEER,
HATFRAEA BN, 7 T IREAR I AT ot
— L BIE
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