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Abstract
Background: Acute Pulmonary Embolism (APE) is a life-threatening condition at which time control is important. The purpose of this case series is to evaluate 
the post-treatment prognosis and treatment-related complications in cases who are hemodynamically stable, but in echocardiography findings, considered as 
submassive APE due to right ventricular dilatation or acute troponin T, pro-Brain Natriuretic Peptide (pro-BNP) enzyme elevation, so given alteplase (rt-PA) in 
reduced dose (50 mg/2h).

Case presentations: Seven patients with APE were hemodynamically stable and had a long-term (2 hours) alteplase treatment at half-dose (50 mg) with signs of 
right loading in echocardiography findings or with acute troponin or BNP enzyme elevation. Patients with stable hemodynamics consist of those who do not have 
a hypotensive (not systolic blood pressure ≥ 90 mmHg, diastolic arterial pressure ≤ 60 mmHg) and do not receive vasopressor support due to cardiogenic shock.

Conclusion: It is thought that long-term low-dose (50 mg/2 hour) thrombolytic therapy can be safely used and effective in a similar way to standard therapy in 
patients whose hemodynamics is intact.
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Introduction
Acute Pulmonary Embolism (APE) is a life-threatening pathology 

at which time control is important. In cases where hemodynamic 
and acute respiratory changes are not observed in APE, warfarin or 
new generation anticoagulants can be used only in the continuation 
of heparin and its derivatives and in cases requiring rapid perfusion 
and characterized by life-threatening thrombus load, interventional 
procedures such as thrombolytics or embolectomy, which can be 
given with catheterization by systemic or interventional procedures, 
can be applied. Systemic thrombolytics, which are frequently used 
today, entered our lives for APE in the first 1970s with urokinase and 
streptokinase to be used in massive or submassive embolism, and 
later, different thrombolytic agents started to be developed [1]. The 
efficiency of the recombinant tissue Plasminogen Activator (rt-PA), 
a serine protease inhibitor produced in a laboratory setting, is also 
equal to streptokinase and urokinase. However, the activity t-PA can 
be effective in a shorter time [2]. Although the most effective period 
of thrombolytic therapy in reperfusion is the first 48 hours after the 

onset of symptoms, it can be started within 6 days to 14 days in APE 
[3].

Although thrombolytics have a life-saving role by providing 
rapid tissue perfusion, they have a higher risk of bleeding compared 
to other anticoagulant methods and increase mortality due to some 
major bleeding, especially intracranial. Approximately 9.9% of severe 
bleeding and 1.7% intracranial bleeding can be seen [4]. The risk of 
major bleeding increases especially with age [5]. Studies in recent 
years show that treatment with reduced thrombolytic dose (0.6 mg/
kg rt-PA or maximum 50 mg/2 hr infusion) reduces the risk of major 
bleeding in the patient group with APE that has a high risk of bleeding 
and it is also at least as effective as the standard treatment on APE 
mortality [6].

The purpose of this case series is to evaluate the post-treatment 
prognosis and treatment-related complications in cases who 
are hemodynamically stable, but in echocardiography findings, 
considered as submassive due to right ventricular dilatation or acute 
troponin, Brain Natriuretic Peptide (BNP) enzyme elevation, so given 
alteplase (rt-PA) in reduced dose (50 mg/2h).

Case Presentation
Chest Computed Tomography Angiography (CTA) of 7 patients 

included in the study between January 2017 and January 2020 
revealed APE in the main or lower pulmonary artery branches. These 
patients were hemodynamically stable and had a long-term (2 hours) 
alteplase treatment at half-dose (50 mg) with signs of right loading 
in echocardiography findings or with acute troponin or BNP enzyme 
elevation. Patients with stable hemodynamics consist of those who 
do not have a hypotensive (not systolic blood pressure ≥ 90 mmHg, 
diastolic arterial pressure ≤ 60 mmHg) and do not receive vasopressor 
support due to cardiogenic shock.
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Accordingly, four (57.2%) of the patients were female and 
3 (42.8%) were male. Their ages ranged from 47 years to 88 years, 
with an average of 74.2 ± 12.95. There was a remarkable decrease in 
dyspnea complaints after thrombolytic therapy in all patients. In all 
cases, there was no finding compatible with thrombus and chronic 
thromboembolism in ventilation-perfusion scintigraphies after 1-year 
period. Demographics, clinical findings, and physical examination of 
the cases are given in Table 1.

Active smoking was encountered in two of our cases. Regular 
alcohol and illegal drug use were not encountered. Four cases had a 
sedentary lifestyle and 3 of these cases had morbid obesity. Obstructive 
sleep apnea was found in one case. Hypotension and severe hypoxia 
findings were not observed in all of our patients who received long-
term low-dose thrombolytic (alteplase 50 mg/2 hours).

No case had a history of operation recently. While the main 
complaint of all our patients was dyspnea, chest pain was encountered 
in two cases. In one of these cases, pleural effusion (cytology 
interpreted as a lymphocyte-rich exudative inflammatory process) 
was observed on the side with chest pain, and in our case, there were 
additional complaints of cough, sputum and subfebrile fever (37.5°C).

Chest x-ray, echocardiography, chest CTA and Doppler 
ultrasound findings of the cases are given in Table 2. In one case, right 
pleural effusion was observed in the chest x-ray, and in one case, the 
right heart structures were enlarged compared to the left. The right 
heart structures of all cases were enlarged and an increase in systolic 
Pulmonary Artery Pressure (sPAP) was found in echocardiography 
findings (normal value <25 mmHg). Deep vein thrombus was not 
found in Doppler ultrasound findings of all cases except one and 
thrombus was located in both pulmonary arteries in chest CTA, 
except two cases.

Troponin T values, pro-BNP and d-dimer values that are used in 
submassive diagnosis are shown in Table 3. After long-term low-dose 
thrombolytics (alteplase 50 mg/2 hr), all of our cases were followed 
up for at least 48 hours in intensive care unit conditions. No bleeding 
complication was observed in any case.

In the echocardiography findings three months later, except for one 
case (7th case, PAP 45 mmHg change was not observed, enlargements 
in the right heart structures disappeared), in the rest, PAP values 
improved and the enlargements in the right heart structures were lost. 
In the post-discharge period, one case was followed by rivaroxaban, 
two cases with low molecular weight heparin, and four cases with 
warfarin.

Discussion
Although our case series is hemodynamically stable, it is a 

retrospective investigation of life-threatening patients with low-dose 
long-term (2 hr) alteplase (t-PA) treatment and with echocardiograhy 
in terms of right loading or the risk of failing hemodynamics in the 
following hours, taking into account the height of the cardiac enzyme.

Even if the hemodynamics are not impaired, the findings of right 
ventricular loading seen in echocardiography are accepted as the 
parameter showing poor prognosis today [7]. In a study by Burrowes 
et al. [8], patients diagnosed with APE have respiratory symptoms 
before hemodynamic impairment. In all our cases, the main reason 
for the application was dyspnea. Although shortness of breath was the 
main symptom, the arrival saturation of all of our patients was 90% 
and above in the room air, except that one of our cases was hypoxic. 
This was explained by Burrowes et al. [8], as there is no absence of 
edema and cell death without occlusion in 80% of the lung with the 
help and distribution of the capillary reserve in the lung.

Although adequate or increased ventilation in APE is a frequent 
finding due to decreased perfusion and increased carbon dioxide 
excretion, hypocapnia was not observed in the blood gas results of our 
patients except one [9]. Hypercapnia was observed in one of our cases. 
Our case with hypercapnia was morbidly obese and no known chronic 
obstructive disease was present. Two of our cases were diagnosed with 
COPD and we think that chronic hypercapnia hyperventilation and 
associated hypercapnic respiratory failure may be masked in these 
patients.

In a study by Mohaved et al. [10], there is a risk of APE occurring 
approximately twice as much as in the normal population in obesity. 
Three cases had obesity and had sedentary lifestyles. In the prevalence 

Table 1: Demographic data of the cases, abnormal physical examination findings, and admission complaints.

Cases Age Sex
Smoking, 

Alcohol, Drug 
Addiction

Additional 
disease Obesity Life style Recentsurgery 

history Abnormal physical examination finding Complaint

Case 1 72 F None Asthma, 
OSA*

Morbid 
obese Sedentary None

Respiratory sounds are usual, Blood 
pressure regulated, saturation 99% (room), 
sinus tachycardia on ECG

Shortness of breath

Case 2 79 M Smoking
Coronary 
Artery 
Disease

None Active  None (CABG 2 
years ago)

Bibasies sporadically, chronic AF ** 
findings on ECG Shortness of breath, fatigue

Case 3 47 F None Asthma None Active None
Homans test positive on the left leg, 
thrombus in the left popliteal vein in 
Doppler USG1

Shortness of breath, pain 
in the left leg

Case 4 88 F None COPD2, 
Alzeheimer

Morbid 
obese Sedentary None None Shortness of breath

Case 5 77 M Smoking COPD2 None Active None Bannies, thin rales, and occasional 
roncuses were heard by listening Shortness of breath

Case6 80 M Unknown None None Sedentary None Breathing sounds in the right lung are not 
taken by listening

Shortness of breath, chest 
pain on the right side, 
cough, sputum, fever

Case 7 77 F None None Morbid 
obese Sedentary None None

Shortness of breath and 
chest pain that starts after 
the flu

*Obstructive Sleep Apnea; **Atrial Fibrillation; 1Ultrason; 2Chronic Obstructive Pulmonary Disease
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study published by Lee et al. [11] in 2016, 141 patients were examined 
and approximately 45% of patients diagnosed with APE had deep vein 
thrombosis. In our case series, only 1 of 7 cases examined had deep vein 
thrombosis on the lower extremity venous Doppler ultrasound. When 
the radiological evaluations of the patients were examined, no upper 
extremity venous Doppler ultrasound or recurrent lower extremity 
venous Doppler ultrasound was found in these patients. APE guide 
recommends repetitive ultrasound administration in patients who 
are not diagnosed with ultrasound but suspect pulmonary embolism 
[7]. Since pulmonary embolism was confirmed by chest CTA in our 
case series, repetitive lower venous Doppler ultrasound may not be 
required.

The dose of rt-PA infusion by Food and Drugs Administration is 
100 mg in 2 hours. In meta analysis, which was compiled by 5 studies 
published by Zhang et al. [6], While bleeding risk was lower in low-
dose thrombolytic use (0.6 mg/kg, maximum 50 mg/2 hr) than the 
standard dose, no statistically significant difference was found among 
the mortalities due to APE.

Conclusion
It is thought that long-term low-dose (50 mg/2 hour) thrombolytic 

therapy can be safely used and effective in a similar way to standard 
therapy in patients whose hemodynamics are intact.

Table 2: Radiological findings of the cases in the application.

Cases Lung x-ray Echocardiography findings Thorax angio BT Doppler USG**
Heart structure sPAP*

Case 1 Normal Right heart spaces are dilated 60 mmHg Filling defect in both major pulmonary arteries No DVT findings

Case 2 Sternotomy wires, 
cardiothoracic increase

The right atrium and left 
structures are dilated 58mmHg Widespread thrombus extending to both main 

pulmonary arteries and segments No DVT findings

Case 3 Normal
Right structures and 
pulmonary artery diameters 
are wide

60 mmHg Filling defect in the right main pulmonary artery Thrombus in the 
left popliteal vein

Case 4 Normal Cannot be evaluated due to obesity Thrombus in bilateral pulmonary arteries No DVT findings

Case 5 Right heart spaces are 
wide Right heart spaces are dilated 40 mmHg Thrombus in the right main pulmonary artery and 

lower lobar branches No DVT findings

Case 6 Pleural effusion in the 
right hemithorax Right heart spaces are dilated 60 mmHg Enlargement in pulmonary arteries, thrombus in the 

left lower lobar artery branches No DVT findings

Case 7 Normal Right heart spaces are dilated 45 mmHg
Thrombus in pulmonary arterial branches and right 
ventricular / left ventricular diameter ratio greater than 
1

No DVT findings

*Systolic pulmonary artery pressure; **Ultrasound

Table 3: Troponin T, pro-BNP and d-dimer findings associated with 
pulmonary embolism.

Cases Troponin T (pg/mL) Pro-BNP (pg/mL) d-dimer (ng/mL)
Case 1 630 589 3750
Case 2 31 4003 22410
Case 3 43 185740 2910
Case 4 97 4179 18740
Case 5 0.1 448 5.9
Case 6 0.05 353 -
Case 7 3.1 - 2.3
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