
Journal of Electrocardiology 55 (2019) 144–151

Contents lists available at ScienceDirect

Journal of Electrocardiology

j ourna l homepage: www. jecgon l ine .com
Predicting the outcome of acute pulmonary embolism by dynamic
changes of the QRS complex in lead V1
Zhong-Qun Zhan a,⁎, Yang Li a, Yang-Hua Li a, Kjell Nikus b, Andrés Ricardo Pérez-Riera c, Jian-Ping Li a

a Department of Cardiology, Shenzhen Hospital-University of Chinese Academy of Sciences, Guangming district, Shenzhen City, PR China
b Heart Center, Tampere University Hospital and Faculty of Medicine and Health Technology, Tampere University, Finland
c Cardiology Discipline, ABC Faculty of Medicine, ABC Foundation, Santo André, São Paulo, Brazil
⁎ Corresponding author.
E-mail addresses: zzqun21@126.com (Z.-Q. Zhan), kje

(K. Nikus), riera@uol.com.br (A.R. Pérez-Riera).

https://doi.org/10.1016/j.jelectrocard.2019.06.003
0022-0736/© 2019 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Keywords:
 Electrocardiography can provide useful prognostic information in acute pulmonary embolism (APE). Several ab-
normal QRS changes in lead V1, including notched or fragmented QRS, incomplete or complete right bundle
branch block (IRBBB or CRBBB) and the QR sign, which are associated with APE, are of prognostic significance.
To illustrate this, we describe lead V1 QRS changes in combination with the clinical state of six APE patients.
The dynamic ECG changes suggest that a change from a diminution of the S wave amplitude to notched S
wave, next to RBBB and then to the QR sign indicate worsening of the patients' condition, and vice versa. Also,
a diminution of the S wave amplitude in lead V1 associated with a final R' wave in the right precordial accessory
leads indicates the possibility of hidden RBBB. Understanding dynamic QRS changes in APE may aid in risk
stratification.

© 2019 Elsevier Inc. All rights reserved.
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Introduction

Electrocardiography (ECG) can provide useful prognostic informa-
tion in patients with acute pulmonary embolism (APE) [1,2]. Based on
our observations, the ECG changes in APE may be very dynamic, and
they seem to correlate with the progression or regression of the disease
severity, especially in high or intermediate-risk APE patients. QRS com-
plex changes in lead V1 that are associatedwith outcome in APE include
notched [3,4] or fragmented QRS [5], incomplete or complete right bun-
dle branch block [2] (IRBBB or CRBBB) and the QR sign [6,7]. We also
found that a diminution of the S-wave amplitude in lead V1 associated
with a final R' wave in the right precordial accessory leads suggests
the possibility of hidden RBBB. When [3] comparing the morphological
QRS changes in lead V1 during baseline and hemodynamic instability in
20 patients, we found that the following features had prognostic im-
pact: new appearance of the QR sign in seven, new appearance of
RBBB in five, new appearance of notched S wave in three, change from
notched S wave to RBBB in one, change from notched S wave to the
QR sign in one and change from RBBB to the QR sign in one patient.
Thus, we hypothesize that a change from a notched S wave to RBBB
and then to the QR sign in lead V1 reflects the progression of the disease
severity. We also believe that the clinical situation is improving if the
ECG changes in the opposite direction. Here we describe the
ll.nikus@sydansairaala.fi
morphological changes of the QRS complex in lead V1 along with the
progression or regression of the disease severity in six illustrative pa-
tient cases.
Case reports

Patient #1 was a 48-year-old female with chest discomfort and pal-
pitations for three days. She had a recent history of a tibial fracture but
no history of cardiopulmonary disease. The blood pressure was 130/
85 mmHg. The ECG (Fig. 1A) at admission showed sinus tachycardia,
S1Q3T3, negative T-waves (NTW) in leads V1-V3, notching of the de-
scending branch of the S wave in lead V1. The second ECG (Fig. 1B)
after syncope (BP 100/55 mmHg) showed prominent notching in the
descending branch of the S wave in lead V1, deeper S-wave in lead I,
and new ST elevation (STE) in leads V1 and aVR, ST depression (STD)
in leads I and V4-V6. APE was confirmed by CT pulmonary artery angi-
ography (CTPA) revealing bilateral pulmonary arterial thrombus. The
patient's condition rapidly deteriorated into cardiogenic shock. How-
ever, the patient's family declined thrombolytic therapy for various rea-
sons. Although a variety of vasopressor drugs were given, her BP
continued to decline and she died on the second day. The third ECG
(Fig. 1C) during hypotension (BP 85/55 mmHg) showed notching in
the nadir of the S wave in lead V1. The fourth ECG (Fig. 1D) during car-
diogenic shock (BP 70/50 mmHg) showed notching in the ascending
branch of the S wave in lead V1. The fifth ECG (Fig. 1E) during cardio-
genic shock (BP 60/30 mmHg) showed typical IRBBB and CRBBB. The
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Fig. 1. (A) The ECG at admission showed sinus tachycardia, S1Q3T3, negative T-waves in leads V1-V3, notching of the descending branch of the Swave in lead V1. (B) The second ECG after
syncope showedprominent notching in the descending branch of the Swave in leadV1, deeper S-wave in lead I, and new ST elevation in leads V1 and aVR, ST depression in leads I and V4-
V6. (C) The ECGduringhypotension showednotching in thenadir of the Swave in lead V1. (D) TheECGduring cardiogenic shock showednotching in the ascending branch of the Swave in
lead V1. (E) The ECG during cardiogenic shock showed typical incomplete and complete right bundle branch block. (F) The ECG before death showed the QR sign in lead V1, and rSR'
configuration in lead V2 suggestive of CRBBB.

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

A: at  admission                         B: 1 days later                      C:2 days later             D: cardiogenic shock             E: cardiogenic shock
120/80 mmHg                           110/60 mmHg                        100/60mmHg                     75/40 mmHg   40/30 mmHg

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

Fig. 2. (A) The ECGonadmission showed sinus tachycardia, notchingof the terminal portion of the Swave in leadV1 in thefirst and the secondQRS complexes and incomplete right bundle
branch block in the third QRS complex. (B) The ECG one day later showed incomplete right bundle branch block. (C) The ECG two days later showed incomplete right bundle branch block
with higher R' wave than in the ECG one day later. (D) The ECG during cardiogenic shock showed incomplete right bundle branch block with higher R' wave than the ECG two days later.
(E) The ECG during cardiogenic shock showed complete right bundle branch block with higher R' wave than in the previous ECGs.
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sixth ECG (Fig. 1F) before death (BP not measurable) showed the QR
sign in lead V1, and rSR' configuration in lead V2 suggestive of CRBBB.

Patient #2 was a 76-year-old female with cough and syncope for
four days. The ECG (Fig. 2A) on admission (BP 120/80 mmHg) showed
sinus tachycardia, notching of the terminal portion of the S wave in
lead V1 in the first and the second QRS complexes and IRBBB in the
third QRS complex. The second ECG (Fig. 2B) one day later (BP 110/
60 mmHg) showed IRBBB. The third ECG (Fig. 2C) two days later (BP
100/60 mmHg) showed IRBBB with higher R' wave than in the second
ECG. APE was diagnosed by CTPA revealing bilateral pulmonary arterial
thrombus. She deteriorated into hemodynamic instability, but her fam-
ily declined thrombolytic therapy. Although vasopressor drugs were
given, her BP continued to decline and she died on the third day. The
fourth ECG (Fig. 1D) during cardiogenic shock (BP 75/40 mmHg)
showed IRBBB with higher R' wave than in the third ECG. The fifth
ECG (Fig. 1E) during cardiogenic shock (BP 40/30mmHg) showed com-
plete RBBB with higher R' wave than in the previous ECGs.

Patient #3was a 63-year old femalewith progressive dyspnea, chest
discomfort and repetitive syncope for five days. ECG at admission
showed the SI-SII-SIII pattern, notching of the ascending limb of the
very shallow S wave in lead V1, clockwise rotation in the precordial
leads, STE in leads aVR and V1 to V3, and NTWs in leads III and V1 to
V4 (Fig. 3A). The BP at admission was 80/50 mmHg. Echocardiography
showed right ventricular (RV) enlargement, free wall hypokinesia, flat-
tening of the interventricular septumand severe tricuspid regurgitation.
APE was confirmed by CTPA revealing bilateral pulmonary arterial
thrombus. The patient rapidly deteriorated into unconsciousness and
the BP dropped to 30/20 mmHg. The second ECG shows notching in
the terminal portion of the very shallow S wave in lead V1, STE in
leads III, aVR, V1 to V3, and STD in leads I, II, aVL and V5 to V6
(Fig. 3B). The patient received vasopressor drugs, tissue plasminogen
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Fig. 3. (A) ECG at admission showed the SI-SII-SIII pattern, notching of the ascending limb of th
leads aVR and V1 to V3, and negative Twaves in leads III and V1 to V4. (B) The ECG during cardi
ST elevation in leads III, aVR, V1 to V3, and ST depression in leads I, II, aVL and V5 to V6. (C) The
with deeper S-wave amplitude compared to the previous ECGs, negative T waves in V1 to V5. (D
of notching of the S wave in lead V1.
activator (tPA) and cardiopulmonary resuscitation. She was hemody-
namically stable 1 h after the tPA infusion. The ECG (Fig. 3C) 2 h after
thrombolytic therapy (BP 100/70 mmHg) showed notching in the
nadir of the S wave in lead V1with deeper S-wave amplitude compared
to the first and second ECGs, NTW in V1 to V5. The patient recovered
well. Four days later, the ECG (Fig. 3D) showed further S-wave ampli-
tude deepening and disappearance of notching of the S wave in lead
V1. A repeat echocardiogram showed normalization of RV morphology
and function.

Patient #4was a 56-year old male with palpitations, dyspnea on ex-
ertion and repetitive syncope for two days. ECG at admission showed
sinus tachycardia 127 bpm, S1Q3T3, NTW in the inferior leads, V1 and
V3R-V5R, the depth of the S wave in V1 was 1.34 cm, there was a
notched S wave in V4R, and a final R' wave in V5R (Fig. 4A). APE was
confirmed by CTPA revealing right pulmonary arterial thrombus. He
remained hemodynamically stable during the hospitalization but he
had RV enlargement and moderate tricuspid regurgitation on echocar-
diography, positive Troponin I (153 ng/ml, normal value b50 ng/ml)
and elevated NT-proBNP (1865 pg/ml, normal value b300 pg/ml).
Based on the presence of RV dysfunction and positive Troponin level,
we decided to give thrombolytic therapy. And he had symptom relief
after the thrombolytic therapy. The second ECG 1 h after thrombolytic
therapy showed sinus tachycardia 108 bpm, S1Q3T3, NTW in the infe-
rior leads, V1-V5 and V3R-V5R, the depth of the S-wave in V1 was
1.68 cm, the S wave was notched in V3R-V4R, and V5R had a final R'
wave (Fig. 4B). The ECG (Fig. 4C) two days later showed sinus tachycar-
dia 100 bpm, diminution of the S wave in lead I, NTW in the inferior
leads, V1-V3 and V3R-V5R, the depth of the S wave in V1 was 1.99 cm,
notched S wave in V5R, and disappearance of a final R' in the right pre-
cordial accessory leads (Fig. 4C). Three days later, the ECG (Fig. 4D)
showed sinus rhythm 88 bpm, NTWs in the inferior leads, V1-V3 and
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Fig. 4. (A) ECG at admission showed sinus tachycardia 127 bpm, S1Q3T3, negative T waves in the inferior leads, V1 and V3R-V5R, the depth of the S wave in V1was 1.34 cm, there was a
notched Swave inV4R, and afinal R'wave inV5R. (B) The ECG1 h after thrombolytic therapy showed sinus tachycardia 108 bpm, S1Q3T3, negative Twaves in the inferior leads, V1-V5 and
V3R-V5R, the depth of the S-wave in V1 was 1.68 cm, the S wave was notched in V3R-V4R, and V5R had a final R' wave. (C) The ECG two days later showed sinus tachycardia 100 bpm,
diminution of the S wave in lead I, negative T waves in the inferior leads, V1-V3 and V3R-V5R, the depth of the S wave in V1was 1.99 cm, notched S wave in V5R, and disappearance of a
final R' in the right precordial accessory leads. (D) the ECG three days later showed sinus rhythm 88 bpm, negative T waves in the inferior leads, V1-V3 and V3R-V5R, the depth of the S
wave in V1 was 2.23 cm, disappearance of the final R' wave and notched S wave in the right precordial accessory leads.
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V3R-V5R, the depth of the S wave in V1 was 2.23 cm, disappearance of
the final R' wave and notched S wave in the right precordial accessory
leads. A repeat echocardiogram revealed normalization of RV diameter
and function. A repeat CTPA demonstrated resolution of the right pul-
monary arterial thrombus.

Patient #5 was a 65-year old male with dyspnea, chest pain, and re-
petitive syncope for 15 days. ECG at admission showed right axis devia-
tion, S1Q3T3, NTWs in the inferior leads and V1-V6, clockwise rotation
in the precordial leads, STE in leads V1-V2, QR sign in leads V4R\\V1,
rSR' configuration in lead V5R suggestive of CRBBB, notched S wave in
V2 (Fig. 5A). APE was confirmed by CTPA revealing bilateral pulmonary
arterial thrombus. He remained hemodynamically stable but he had RV
enlargement, free wall hypokinesia, elevated estimated pulmonary ar-
tery systolic pressure (ePASP, 81 mmHg) and severe tricuspid
regurgitation on echocardiography, arterial hypoxemia (PaO2
58 mmHg), elevated Troponin I (203 ng/ml, normal value b50 ng/ml)
and elevated NT-proBNP (2563 pg/ml, normal value b300 pg/ml).
Based on the presence of RV dysfunction, hypoxemia and positive Tro-
ponin level, we decided to give thrombolytic therapy. The patient had
symptom relief after thrombolytic therapy. The second ECG after
thrombolytic therapy showed S1Q3T3, NTWs in the inferior leads and
V1-V6, clockwise rotation in the precordial leads, QR sign in lead V1
with lower R-wave amplitude than at admission, disappearance of
notched S wave in V2 (Fig. 5B). The ECG (Fig. 5C) one day later showed
S1Q3T3, NTWs in the inferior leads and V1-V5, clockwise rotation to
lead V5, new emerging IRBBB in lead V1. Ten days later, the ECG
(Fig. 5D) showed disappearance of S1Q3T3 and NTWs in the inferior
leads, persistent NTWs in leads V1-V3, disappearance of IRBBB, the S



I

II

III

aVR

aVL

aVF
V1

V2

V3

V4

V5

V6
V3R

V4R
V5R

A: at  admission     B: after thrombolytic therapy  C: 1 days later                     D: 10 days later
I

II

III

aVR

aVL

aVF

V1
V2

V3

V4

V5

V6

I

II

III

aVR

aVL

aVF

V1
V2

V3

V4

V5

V6

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

Fig. 5. (A) ECG at admission showed right axis deviation, S1Q3T3, negative T waves in the inferior leads and V1-V6, clockwise rotation in the precordial leads, ST elevation in leads V1-V2,
QR sign in leads V4R\\V1, rSR' configuration in lead V5R suggestive of CRBBB, notched S wave in V2. (B) The second ECG after thrombolytic therapy showed S1Q3T3, negative T waves in
the inferior leads andV1-V6, clockwise rotation in the precordial leads, QR sign in lead V1with lower R-wave amplitude than at admission, disappearance of notched Swave inV2. (C) The
ECG one day later showed S1Q3T3, negative Twaves in the inferior leads and V1-V5, clockwise rotation to lead V5, new emerging incomplete right bundle branch block in lead V1. (D) the
ECG ten days later showed disappearance of S1Q3T3 and negative T waves in the inferior leads, persistent negative T waves in leads V1-V3, disappearance of incomplete right bundle
branch block, the S wave in V1 was much deeper than in the previous ECGs.
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wave in V1 wasmuch deeper than in the previous ECGs. A repeat echo-
cardiography showed mild RV enlargement, mild tricuspid regurgita-
tion and elevated ePSAP (35 mmHg).

Patient #6 was a 62-year old male with palpitations and chest dis-
comfort on exertion for three days. ECG at admission (2013-12-24)
showed sinus tachycardia 120 bpm, notched S wave in lead V1, and
0.55 cm of the depth of the S wave in V1 (Fig. 6A). He had RV enlarge-
ment, mild tricuspid regurgitation, and elevated ePSAP (51 mmHg),
and normal left ventricular end-diastolic diameter on echocardiogra-
phy, positive Troponin I (312 ng/ml, normal value b50 ng/ml) and ele-
vated NT-proBNP (5379 pg/ml, normal value b300 pg/ml). He was
diagnosed as non-ST-elevationmyocardial infarction but that confirma-
tory testingwas lacking and in retrospect, APE should have been consid-
ered. He was treated with aspirin, clopidogrel, atorvastatin, low
molecular weight heparin and diuretics. He refused to receive coronary
angiography. His symptoms were gradually relieved, and he was
discharged from hospital four days later. The ECG three days later
(2013-12-26) showed sinus tachycardia 100 bpm, disappearance of
the notched S wave in lead V1 and a 0.7 cm deep S wave in V1
(Fig. 6B). The echocardiography before discharge revealed RVdilatation,
mild tricuspid regurgitation, elevated ePSAP (41mmHg), andnormal LV
end-diastolic diameter. Three months later, he was readmitted due to
palpitation, dyspnea and edema of lower limbs. The ECG (2014-03-31)
showed sinus tachycardia 110 bpm, notched S wave in lead V1, and a
0.55 cmdeep Swave in V1 (Fig. 6C). Transthoracic echocardiography re-
vealed RV dilatation, mild tricuspid regurgitation, ePSAP 50mmHg, and
a normal-sized LV. Chronic or acute on chronic PE was confirmed by
CTPA revealing bilateral pulmonary arterial thrombus. Coronary angiog-
raphy showed onlyminor atherosclerosis in the left anterior descending
coronary artery. Thus, he received standardized anticoagulation therapy
and Fasudil (a rho-kinase inhibitor, for prolonged pulmonary preferen-
tial vasodilation in pulmonary arterial hypertension [8]), and his symp-
tomswere gradually relieved. The ECG after twoweeks' anticoagulation
therapy (2014-04-15) showed disappearance of the notched S wave in
lead V1 and a deeper S wave (0.9 cm) in V1 than before (Fig. 6D). Echo-
cardiography (2014-04-15) revealed normal RV diameter and function,
and a normal-sized LV. Although he received continuous standardized
anticoagulation therapy, he had the symptoms of dyspnea on exertion
and edema of lower limbs. The ECGs during the follow-up showed nor-
malization of the Twaves in leads V1-V3, and the S-wave in lead V1 had
lower amplitude (0.55 cm in Fig. 6E and 0.3 cm in Fig. 6F). Transthoracic
echocardiography (2014-06-30) revealed RV dilatation, mild tricuspid
regurgitation, ePSAP 45 mmHg, and normal LV.

Discussion

These six patient cases with APE are rather unique as ECGs were re-
corded with the progression or regression of the disease severity, also
during severe cardiogenic shock, which enabled us to draw conclusions
about possible associations between the dynamic ECG changes and the
clinical situation. Especially the QRS complex in lead V1 seemed to un-
dergo many changes with the progression or regression of the disease
severity. Serial morphological QRS changes in the six cases are pre-
sented in Fig. 7. We think that the ECG manifestations represent a
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Fig. 6. (A) ECG at admission (2013-12-24) showed sinus tachycardia 120 bpm, notched S wave in lead V1, and S-wave depth of 0.55 cm in V1. (B) The ECG three days later (2013-12-26)
showed sinus tachycardia 100 bpm, disappearance of the notched Swave in leadV1, S-wave depth of 0.7 cm in V1. (C) The ECG (2014-03-31) showed sinus tachycardia 110 bpm, notched
S wave in lead V1, and S-wave depth of 0.55 cm in V1. (D) The ECG after two weeks' anticoagulation therapy (2014-04-15) showed disappearance of the notched S wave in lead V1, and
deeper S wave in V1 (0.9 cm). (E) The ECG (2014-05-15) showed S-wave depth of 0.55 cm in lead V1 during the follow-up. (F) The ECG (2014-06-30) showed S-wave depth of 0.3 cm in
lead V1 during the follow-up.
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certain pattern, which mirrors the progression or regression of the dis-
ease severity during the acute disease process. We found that the pro-
gression of the disease severity was paralleled by changes of the QRS
complex in lead V1: a continuous diminution of the S-wave amplitude,
followed by notching of the S wave from the descending branch next to
the nadir and then to the ascending branch, then RBBB and finally the
QR sign. The gradual increase of the amplitude of the R' waves in RBBB
and the R wave in QR sign was evident with the progression of the dis-
ease severity. The changes seemed to go in the opposite direction when
the disease severity improved. The ECG features observed in case 4 sug-
gests that a diminution of the S-wave amplitude in lead V1 associated
with a final R' wave in the right precordial accessory leads could repre-
sent masquerading RBBB.

In patient #6, despite the last echocardiography findings suggestive
of chronic thromboembolic pulmonary hypertension, we observed that
with clinical improvement, along with the decrease in RV diameter and
pulmonary artery pressure, the notching of the S wave in V1 disap-
peared. Also, the S wave became deeper in that lead. The changes
seemed to go in the opposite direction with clinical deterioration,
along with increase in RV diameter and pulmonary artery pressure.
This is to our knowledge the first article, which in detail describes pro-
gression and regression of QRS changes in lead V1 parallel to changes
in the hemodynamic state of the patients.

Lead V1 is adjacent to the right ventricular outflow tract. The QRS-
complex configuration in V1may be affected by changes in the position
of the ventricular septum, and also by volume and pressure overload of
the ventricles. Also the position of the recording electrode, the insertion
point of the conduction system, the degree and the site of RBBB and
other factors may influence the QRS morphology in V1 [4]. Even acute
changes in the relative size of the ventricles (LV/RV ratio) significantly
influence the S-wave amplitude in lead V1. With the increase of RV
size, prolongation of the RV conduction time and abnormal conduction
in the right bundle branch secondary to pulmonary artery obstruction in
APE, the continuous increase of RV depolarization vector could offset
the dominant left ventricular depolarization vector. In that case, the S-
wave amplitude in lead V1 would gradually decrease and the R' wave
in RBBB or the R wave in QR sign would gradually increase. Schamroth
et al. [9] reported that a diminution of the S-wave amplitude in lead
V2 indicates an early stage of RBBB. Further progression results in a
slurred or notched wave in the ascending branch of the S wave in lead
V2, followed by the emerging of an R' wave. With further progression,
the R' wave becomes increasingly higher until CRBBB develops. In an-
other report by Smith and Ray [10], progression in the severity of pul-
monary arterial obstruction in APE was significantly associated with
the appearance of a notched S wave and R/S ratio regression, followed
by the RSR' pattern and, finally, by CRBBB in the right precordial leads.
Watanabe et al. [11] reported a new, notched S-wave in lead V1 during
recurrent pulmonary artery thrombus. Our cases indicate that the pro-
gression of the disease severity is initially expressed by a diminution
of the S-wave amplitude in lead V1. Further progression develops
notching of the S wave from the descending branch to the nadir and
then to the ascending branch in lead V1. This is followed by a gradual in-
crease of the R'-wave amplitude and thus development of IRBBB and
CRBBB. With the progression in the severity of pulmonary arterial ob-
struction, significant RV dilatation and IVS flattening rotate the initial
depolarization vector from V1 resulting in an appearance of q/Q wave
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Fig. 7. Serial morphological QRS changes in lead V1 of the six cases.
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in V1, thus resulting in the QR sign [7]. In patient #1, simultaneous QR
sign in lead V1 and rSR' configuration in lead V2 was suggestive of
CRBBB (see Fig. 1F). Patient #5 showed simultaneous QR sign in leads
V4R-V1 and rSR' configuration in lead V5R suggestive of CRBBB (see
Fig. 5A). These facts indicate that the QR sign in lead V1 is essentially a
combination of RBBB and RV deformation secondary to pulmonary arte-
rial obstruction.

Our group has demonstrated that a notched S wave in lead V1 asso-
ciated with a final R' wave in the right precordial accessory leads sug-
gests the possibility of hidden or masquerading RBBB [4]. Case 4
suggest that a diminution of the S-wave amplitude in lead V1 associated
with a final R' wave in the right precordial accessory leads indicates the
possibility of this ECG phenomenon.

We also observed thatwith clinical improvement after thrombolysis,
therewas a decrease of the amplitude of the Rwave in the QR sign (case
5) and gradual deepening of the S wave in lead V1 (case 3 and 4).

All these facts seem to suggest that a diminution of the S-wave am-
plitude, notching of the S wave, RBBB and the QR sign in lead V1 in APE
represent a conduction disorder in the RV but reflecting different levels
of severity.

This descriptive case report series illustrates the significance of mor-
phological QRS changes along with the progression or regression of the
disease severity in APE. However, there are obvious limitationswith our
report. The small number of patients is a limitation, but on the other
hand, ECG recordingwas performed repeatedly in all patients, even dur-
ing severe cardiogenic shock. Assessment of the patients' condition
depended solely on clinical symptoms and hemodynamic status. Lack
of simultaneous pulmonary artery pressure and echocardiographic
data corresponding to the ECG is a main limitation.
In conclusion, morphological changes of the QRS complex in lead V1
can provide useful prognostic information in APE patients. Clinicians
need to be familiar with different features of the ECG during the acute
stage of the disease.
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