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IInnttrroodduuccttiioonn

Both an acute pulmonary embolism (PE) and apical
ballooning syndrome (ABS) can be presented with severe
dyspnea. Moreover, PE is known as one of the triggering
factors for the ABS and it is not easy to differentiate the ABS
from acute myocardial infarction in acute clinical setting.
Here, we present the case of dyspneic patient with consecutive
severe right and left ventricular dysfunction.

CCaassee  

A 56-year-old woman was brought to the emergency
department for progressive severe dyspnea for of 5 days. She
had hypertension, but did not receive medical treatment.
The heart rate was 100 beats/min, the blood pressure was
80/50 mmHg, and the respiratory rate was 30 breaths/min.
An arterial blood gas analysis (ABGA) showed an arterial
oxygen saturation of 89%, a PaCO2 of 30 mmHg, and a
PaO2 of 50 mmHg on room air. She was intubated and
received mechanical respiratory support. The electrocardio-
gram showed sinus tachycardia and T-inversion in multiple
leads. A chest radiograph disclosed cardiomegaly with a
prominent pulmonary artery trunk. A transthoracic
echocardiogram (TTE) demonstrated a significantly
enlarged right ventricle (RV) with decreased function, but
normal left ventricular (LV) function with no regional wall
motion abnormalities (Fig. 1). The pulmonary artery
systolic pressure was 74 mmHg and the ventricular septum

was flattened. An acute PE was highly suspected as the
diagnosis and intravenous heparin was initiated with an 80
U/kg bolus and 18 U/kg/h infusion. Thrombolysis was not
chosen as a treatment because she had evidence of active
gastric bleeding in the Levin tube. A computed tomography
(CT) of the chest obtained a few hours subsequently
showed extensive filling defects in both the main pulmonary
artery and the peripheral branches and an acute PE was
confirmed. On hospital day 5, the dyspnea had improved
and she was extubated. The echocardiogram showed that the
right overloading was much relieved, with a pulmonary artery
systolic pressure of 34 mmHg and normal LV function.

On hospital day 7, she complained of right flank pain and
an abdominal CT revealed a subcapsular and perirenal
hematoma and contrast leakage suggested active extrava-
sation. Her hemoglobin was 7.4 g/dL and decreased further
to 5.8 g/dL in spite of a blood transfusion. She underwent
an emergent coil embolization for perirenal bleeding.

The next day, she had sudden severe dyspnea again and
her electrocardiogram showed ventricular fibrillation. A
bedside TTE showed that right overloading was much
improved, but LV function was significantly depressed with
an ejection fraction of 25%. The LV showed akinetic mid-
to-apical walls and a balloon-like apex (Fig. 2). The cardiac
enzymes were mildly increased (CK-MB, 19.1 ng/mL;
troponin, 0.31 ng/mL) and an ABGA showed an arterial
oxygen saturation of 73.3%, a PaCO2 of 72.2 mmHg, and a
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An acute pulmonary embolism (PE) and the apical ballooning syndrome (ABS) are both critical and need proper
management during the acute stage. We experienced a case of recurrent severe dyspnea because serious right ventricular
dysfunction due to PE and left ventricular dysfunction due to ABS occurred consecutively in the short-term and bedside
echocardiography has an important role in management in acute settings.
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PaO2 of 28.1 mmHg on room air. She was treated for the
ABS and heart failure with an ACE inhibitor and diuretics.
Coronary angiography showed no significant coronary
artery stenosis to cause severe LV dysfunction and she
completely recovered from the ABS by her follow-up TTE 2
weeks later. A follow-up abdominopelvic CT demonstrated
a persistent intra-abdominal hematoma and thrombi in
both iliac veins and the inferior vena cava. An inferior vena
caval filter was placed to prevent further PE.

DDiissccuussssiioonn

This patient had consecutive, not concomitant, serious
RV and LV dysfunction, and a PE and the ABS were
diagnosed. These two diseases are both critical and need
proper management in the acute stage. A PE is known as
one of the triggering factors for the ABS.1)2) However, this
patient presented with the ABS in a resolving state of a PE
and the two clinical entitites did not seem to be directly
related to each other. When she had severe dyspnea again, a
worsening PE was suspected first because the PE was not
treated with thrombolysis. However, the echocardiogram
showed that the RV dysfunction due to the PE was much
improved, but the LV function was significantly depressed.
The findings on ABGA were quite different from that of a
PE. Acute massive intra-abdominal bleeding with an

emergent procedure was thought to be the cause of the ABS,
which is also known as one of the triggering factors.1)3)

Comprehensive and repeated TTE can provide information
to determine appropriate treatment and to assess the
progress of the acute PE. A massive PE is associated with RV
enlargement, RV free-wall hypokinesis with preservation of
apical contractility, dilation of the pulmonary arteries, and
an elevated RV systolic pressure (a surrogate for pulmonary
artery systolic pressure).4-7) The clinical presentations of the
ABS mimic acute coronary syndrome with typical wall
motion abnormalities of the LV apical walls like a balloon,
which can be demonstrated by TTE and should be
confirmed by coronary angiography.1)3)

Both an acute PE and the ABS may be lethal if appro-
priate treatment is delayed. Bedside TTE of this patient
indicated which ventricular dysfunction led to the recurrent
dyspnea and differentiated the ABS from acute coronary
syndrome in the critical stage. There is a report regarding
the appropriate criteria of TTE and it is considered as an
‘Appropriate test with highest score 9’ for performing TTE
in both acute PE and the ABS, especially in the acute
setting.8) This case shows that serious RV and LV
dysfunction can occur consecutively in the short-term and
TTE has an important role in management in acute
settings.

Fig. 1. Initial transthoracic echocardiography for severe dyspnea. Significantly enlarged RV and RA and D-shaped LV were observed (A, B). Calculated
PA systolic pressure is 74 mmHg (C). She was diagnosed with acute pulmonary embolism. RV: right ventricle, RA: right atrium, LV: left ventricle, PA:
pulmonary artery. 

PA systolic pressure=74 mmHG
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Fig. 2. Follow-up transthoracic echocardiography for second episode of severe dyspnea. On hospital day 8, RV overloading is much improved with a
decreased PA systolic pressure of 34 mmHg (C). In contrast, LV and LA are enlarged. LV has a balloon-like akinetic apex and hyperkinetic basal walls
(A, B). She was diagnosed with apical ballooning syndrome. RV: right ventricle, RA: right atrium, LV: left ventricle, LA: left atrium, PA: pulmonary artery.
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