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[Abstract] Objective To study the values of standard 12-lead electrocardiogram (ECG) in differential diagnosis of acute
pulmonary embolism (APE) and non-ST elevation myocardial infarction (NSTEMI). Methods A retrospective analysis was
conducted on 126 patients who were treated in the First Affiliated Hospital of Wenzhou Medical College during Jan. 2005 to
Jan. 2011. The patients included 42 patients with APE (mean age [ 61127 year) and 84 with NSTEMI (mean age [72415]
year). The data of all patients were complete and true, and the two groups were comparable in age and sex distribution. The
standard 12-lead ECG records on admission were analyzed and the parameters which could be used for differential diagnosis were
screened. Results  Frequencies of right bundle branch block (RBBB) and S; Q Ty or S| Sy Sy pattern were similar in the two
groups ([11.9% ] APE vs [14. 3% | NSTEMI, [26. 2% ] APE vs [15. 5% ] NSTEMI patients, respectively). Negative T
waves in leads V-V s together with negative T waves in inferior wall leads I, I, aVF (OR 1. 32, 95%CI[ 1. 15-1. 69])
yielded a positive predictive value of 88% and specificity of 82% for APE. However, ST depression in leads V:-V; and
negative T waves in leads V;-V;(OR 1. 85, 95%CI [1.14-3. 01]) yielded a positive predictive value of 89% and specificity of 50 %
for NSTEMI. Conclusion RBBB and S, Qy Tyor S;S; Sy pattern may not help to differentiate between APE and NSTEMI. Coexistence
of negative T waves in precordial leads V-V and inferior wall leads [I, [l ,» aVF may suggest APE diagnosis. Coexistence of negative
T waves and ST segment depression in precordial leads V-V may suggest NSTEMI diagnosis.
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Tab 1 Clinical characteristics of APE patients and NSTEMI patients

Index APE (N=142) NSTEMI (N=284) P value

Age (year, 7=+5) 61+12 72415 <0. 001
Gender (male/female, n/n) 19/23 37/47 =>0.05
History of ischemic heart disease n( %) 13(31.0) 62(73.8) <0. 001
History of myocardial infarction n( %) 000 00
History of pulmonary embolism n( %) 000 0C0)
Onset of symptoms n( %)

Chest pain 18(42.9) 60(71.4) <0.01

Dyspnea 36(85.7) 37(44.0) <0.001

Syncope 10(23.8) 13(15.5) =>0.05

APE. Acute pulmonary embolism; NSTEMI. Non-ST elevation myocardial infarction
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Tab 2 ECG abnormalities in APE patients and NSTEMI patients

n( %)

ECG abnormality APE (N=42) NSTEMI (N=84) P value
ST depression (1 mm) in leads [, [l » aVF 13(31.0) 23(27.4) =>0.05
ST depression in leads V-V 3 21(50. 0) 17(20. 2) <C0.001
ST depression in leads V-V 17(40.5) 42(50.0) >0.05
Negative T waves in leads I . [l ,aVF 11(26. 2) 13(15.5) =>0.05
Negative T waves in leads I, [ll .aVF with ST depression 7(16.7) 12(14. 3) =>0. 05
Negative T waves in leads V-V 3 20(47.6) 19(22. 6) <0.01
Negative T waves in leads V 1-V 3 with ST depression 7(16.7) 22(26.2) =0.05
Negative T waves in leads V-V 2(4.8) 10(11. 9 =>0.05
Negative T waves in leads V5-V with ST depression 6(14.3) 25(29.8) <0. 05
Right bundle branch block (RBBB) 5(11.9) 12(14. 3 >0.05
S; Qu Ty or S; Sy Sp 11(26.2) 13(15. 5) =0. 05
Atrial fibrillation 6(14.3) 13(15.5) >0.05

APE. Acute pulmonary embolism; NSTEMI: Non-ST elevation myocardial infarction; ECG: Electrocardiogram

2.3 APE #84= NSTEMI 41 % # 3 % & & [ 4 &
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BT O A3 6 0 APE LA 38 1 R S (88 %0
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Tab 3 Sensitivity, specificity, and predictive values of chosen electrocardiographic

parameters for for APE patients and NSTEMI patients

%
Predictor Sensitivity Specificity PPV NPV
Predictor for APE
Negative T waves in leads V-V 3 65. 4 52.5 77. 4 42.2
ST depression in leads V-V 3 45.3 81.3 54.1 78.5
Negative T waves in leads V-V and [, I, aVF 32.1 88. 2 82.4 37.2
Predictor for NSTEMI
Negative T waves in leads V-V 38.1 83.3 49.1 76. 4
Negative T waves in leads V5-V ¢ with ST depression 28.3 89.1 50.1 75.2

APE.: Acute pulmonary embolism; NSTEMI. Non-ST elevation myocardial infarction; PPV Positive predictive value; NPV Negative pre-

dictive value

2.4 FFo B EERFE Logistic W) 54 FE
APE 1 NSTEMI 5 & 0> B3 BB Ho 8, ik — 20 i
il Logistic BIH T &, V., ~ V, F 8 ST BEAK
MV ~V, 2B THEESIFT. .aVF BT
WA JE APE B ZWM KA F MV, ~V, KT
VBB ST BIRARG IV, ~ Ve B T P &2

NSTEMI (% 5 Z HUi B+ (& 4),

2.5 S HEFEN APEAR, P H A& e A
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% 4 APE #1 NSTEMI 25 LHBEERER OR ELLEK
Tab 4 Comparison of odds ratio(OR) for APE and NSTEMI in ECG abnormal patients

ECG abnormality OR(95%CD P value
ECG abnormality predicting APE
Negative T waves in leads V1-V 3 1.27(0.99,1.62) 0.06
ST depression in leads V1-V 3 2.26(1.35,3.45) <0.01
Negative T waves in leads V-V 3 and [, [l » aVF 1.32(1.15,1.69) <0.01
ECG abnormality predicting NSTEMI
Negative T waves in leads V-V 2.01(1.34,3.28) <0.01
Negative T waves in leads V 5-V ¢ with ST depression 1.85(1.14.,3.01) <0.01
APE. Acute pulmonary embolism; NSTEMI: Non-ST elevation myocardial infarction; ECG: Electrocardiogram
x5 RBLOBEREX APE 2E 45 AR . F .5 XK HL
Tab 5 ECG abnormalities in patients with low, intermediate, and high risk of APE
n
ECG abnormality }‘%vir]lgl; Inlelgr;]cii;ée) risk P([t%};r;k P value
ST depression in leads [, [l » aVF 4 9 1 0. 81
ST depression in leads V1-V 3 3 7 1 0.78
ST depression in leads V-V 5 10 2 0.73
Negative T waves in leads [[ , [l » aVF 2 6 1 0.72
Negative T waves in leads [[ » [l » aVF with ST depression 1 5 0 0.77
Negative T waves in leads V-V 3 5 12 1 0.68
Negative T waves in leads V-V 3 with ST depression 2 3 0 0.76
Negative T waves in leads V-V 0 1 0 0.96
Negative T waves in leads V 5-V s with ST depression 0 5 0 0.28
Right bundle branch block (RBBB) 1 2 1 0.41
S1QuTyor Sy Sy Sy 4 5 ! 0. 005
Atrial fibrillation 1 4 0 0.97

APE: Acute pulmonary embolism; ECG; Electrocardiogram
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