
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: omarelsaka0808@gmail.com; 
 
 
 

Asian Journal of Research in Cardiovascular Diseases 
 
3(4): 18-28, 2021; Article no.AJRCD.77400 
 

 
 

 

 

Acute Pulmonary Embolism: Causes, Investigations 
and Management 

 
Omar Elsaka a* 

 
a
Department of Cardiology, Mansoura University, Faculty of Medicine, Mansoura Manchester Medical 

Program (MMMP), Mansoura, Egypt. 
 

Author’s contribution  
 

The sole author designed, analysed, interpreted and prepared the manuscript. 
 

Article Information 
 

Editor(s): 
(1) Dr.  Telmo Pereira, Polytechnic Institute of Coimbra, Portugal. 

(2) Dr. Christopher Edet Ekpenyong, University of Uyo, Nigeria. 
Reviewers: 

(1) Nilima Dongre, India. 
(2) Ikhwan Rinaldi, Universitas Indonesia, Indonesia. 

Complete Peer review History, details of the editor(s), Reviewers and additional Reviewers are available here: 
https://www.sdiarticle5.com/review-history/77400 

 
 
 

Received 6 October 2021  
Accepted 13 December 2021 
Published 20 December 221 

 
 
ABSTRACT 
 

Background: Clinical diagnosis of PE (PE) is not reliable enough to determine treatment, but it is 
important to classify patients as high, moderate, and low embolism. Laboratory tests can be 
combined with lung scans to identify groups of patients with a high or low likelihood of PE and to 
determine constipation or to prevent treatment. About half of PE patients are suspected to fall into 
one of these categories. Deep vein thrombosis (DVT) can be detected in the legs in approximately 
50% of PE patients and double venography in approximately 70% of PE patients, preventing 
constipation in undiagnosed clinical and some lung patients. What needs to be done to provide the 
cause. Scan to confirm. If you do not receive DVT, it is less likely, but it does not include the 
possibility that the patient may be suffering from PE. The majority of patients who combine clinical 
trials, lung scans, and non-invasive DVT tests can safely be treated without anticoagulation, 
preliminary evidence suggests that abnormal persistent DVT testing is common within 2 weeks. 
Pulmonary angiography is important in patients who are not diagnosed with the above tests, (a) 
the likelihood of PE remaining (eg, 30-80%), (b) lack of cardiac appointments, (c) the possibility of 
continued follow-up, or (d) future management (eg, post-pregnancy) Is affected by the outcome. D-
Dimer measurements are sensitive but not specified in PE and therefore may have a high negative 
prediction value, making it easier to diagnose PE. 
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Conclusion: PE remains an important clinical problem with a high mortality rate; Data from 
ICOPER provides values and highlights negative predictor categories that will help plan future 
trials for high-risk PE patients. 
 

 
Keywords: Pulmonary embolism; thrombosis; venous thromboembolism; diagnosis. 
 

1. INTRODUCTION  
 
Pulmonary embolism (PE) is a common and 
potentially deadly form of venous 
thromboembolic disease. It is the third most 
common cause of cardiovascular death and is 
associated with multiple inherited and acquired 
risk factors as well as advanced age. The 
prognosis from PE depends on the degree of 
obstruction and hemodynamic effects of PE and 
understanding the pathophysiology helps in risk-
stratifying patients and determining treatment. 
Though the natural history of thrombus is 
resolution, a subset of patients have chronic 
residual thrombus, contributing to the post-PE 
syndrome. Pulmonary embolism (PE) and deep 
venous thrombosis (DVT) exist on the spectrum 
of venous thromboembolic disease (VTE). PE 
results when thrombus migrates from the venous 
circulation to the pulmonary vasculature and 
lodges in the pulmonary arterial system. The 
clinical presentation of acute PE ranges from 
asymptomatic and incidentally discovered to 
massive PE causing immediate death [1]. 
 
The global annual incidence of VTE ranges from 
75 to 269 cases per 100,000 persons. The 
incidence gradually increases with age, up to an 
annual incidence of 200–700 per 100,000 in 
individuals 70 years or older. PE carries a 
significant risk of mortality, accounting for 
50,000–100,000 deaths annually, in the United 
States. Early diagnosis and treatment of PE can 
reduce mortality; however, the variable and 
nonspecific clinical presentation of PE makes the 
diagnosis challenging [1]. 
 

2. CAUSES AND RISK FACTORS  
 
Many medically important PEs begin with VTE in 
the lower extremities or pelvic arteries. 
Gradually, elevated thromboembolic events lead 
to PE. Different conditions lead to the production 
of VTE. The trio of hypercoagulability, venous 
stasis and sinking vortices provide a model for 
understanding many risk factors. These 
symptoms are usually inherited or acquired. 
Overall, the main risk factors for thromboembolic 
events include recent distress, MI, stroke, 

surgery, and recent trauma. Other major risk 
factors include pre-VTE, age, dementia, known 
thrombophilia and internal venous catheter. 
Moderate risk factors include family history of 
VTE, use of estrogen or hormone replacement 
therapy, smoking, pregnancy, and obesity (Fig. 
1) [2]. 
 

3. MECHANISM OF PULMONARY 
EMBOLISM 

 
PE occurs when the deep vein thrombus is 
broken and connected to the pulmonary 
circulation. Pulmonary duct closure occurs and 
disrupts gas exchange and circulation. In the 
lung, the lower lobe is more affected than the 
upper lobe, and the involvement of the two lungs 
is more common. Fetal embolism covers the 
large artery in the lungs, while the small embolve 
closes the lateral arteries. External PE can cause 
pulmonary infarction, manifesting itself as intra-
alveolar hemorrhage. Pulmonary infarction 
occurs in approximately 10% of patients without 
heart disease. The obstruction of the pulmonary 
arteries causes the air to enter the dead area, as 
the alveolar air exceeds the capillary blood flow 
of the lungs. This leads to a lack of oxygen and 
clogging of the arteries, which increases the 
resistance to the pulmonary arteries. In addition, 
humoral mediators, such as serotonin and 
thromboxane, are released from active blood 
platelets and can cause blood vessels to contract 
in unaffected areas of the lung. When pulmonary 
arterial contraction is increased, the cavity rises 
behind the load, leading to right ventricular 
failure. If right ventricular failure persists, left 
ventricular filling may develop. The rapid 
progression of myocardial ischemia can only 
occur after coronary insufficiency, which may 
include hypotension, syncope, electromechanical 
dissociation, or sudden death (Fig. 2) [3].  
 

4. SYMPTOMS  
 
Each person may have different symptoms. The 
most common symptoms include sudden (very 
fast) breathing, chest pain (usually worse when 
breathing), restlessness, dizziness, 
lightheadedness or fainting, irregular heartbeat, 
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pulse, cough or sneezing. , Sweating, low blood 
pressure, you may also have symptoms of deep 
vein thrombosis (DVT), such as: pain in the 
affected leg (possibly only when standing or 
walking), swelling in the leg, pain, redness, or 
Warm feet (feet), redness and / or skin changes. 
If your healthcare provider thinks you have PE, 

you should examine your foot for signs of deep 
vein thrombosis. The type and severity of PE 
symptoms will depend on the size of the 
embolism and whether you have heart or lung 
problems. The symptoms of PE can be similar to 
other diseases or complications. Consult your 
doctor regularly for diagnosis [4].  

 

 
 

Fig. 1. Virchow's triad [2] 
 

 
 

Fig. 2. Mechanism of Pulmonary Embolism [3] 
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5. COMPLICATIONS  
 
Pulmonary embolism (PE) can cause a lack of 
blood flow, resulting in damage to lung tissue. 
This can lead to low oxygen levels in the blood 
and damage to other organs. PE, especially 
large PE or large clots, can quickly lead to 
serious life-threatening complications and even 
death. PE is usually treated with anticoagulants 
or anticoagulants. These drugs can increase the 
risk of bleeding if they cause heavy bleeding. 

Heavy bleeding that does not stop after 10 
minutes of pressing. Other signs of bleeding that 
need to be looked at include: Bleeding in the 
digestive tract Symptoms: Bright red vomiting or 
vomiting, such as coffee grounds, pale red or 
black blood in the stool, stools, abdominal pain, 
bleeding Symptoms: Sudden headache, sudden 
vision Loss, sudden loss of movement or 
sensitivity of the legs or arms, memory loss or 
confusion. If you have any of these, you need to 
seek immediate treatment (Fig. 3) [5].  

 

 
 

Fig. 3. Systemic pressure decreases as a complication [5] 
 

 
 

Fig. 4. Diagnosis and Investigations [6] 
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6. DIAGNOSIS AND INVESTIGATIONS  
 
Pulmonary embolism can be difficult to diagnose, 
especially in people with heart or lung disease. 
For this reason, your doctor will likely review your 
medical history, examine your body, and 
coordinate one or more of the following tests 
(Fig. 4) [6].  

 

7. CHEST X-RAY 
 
This imaging test is used to test the lungs and 
the heart. The chest x-ray shows information 
about the size, shape, contour and anatomical 
location of the heart, lungs, trachea (large 
airways), aortic and pulmonary arteries, and the 
mediastinum (Fig. 5) [7].  

 
 

Fig. 5. Westermark's and Palla's Signs in Acute Pulmonary Embolism [7] 
 

 

 
 

Fig. 6. Ventilation/Perfusion Single-Photon Emission Computed Tomography (SPECT) for 
diagnosis of Acute Pulmonary Embolism [8] 
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8. VENTILATION-PERFUSION SCAN (V/Q 
SCAN) 

 
In this nuclear radiology study, a small amount of 
radiation is used to help examine the lungs. The 
ventilation scanner checks the flow of air, or the 
flow of air entering or leaving the bronchi and 
bronchioles. An infusion scan checks blood flow 
to the lungs (Fig. 6) [8].  
 

9. PULMONARY ANGIOGRAM 
 
This x-ray imaging of blood vessels is used to 
detect various conditions, such as aneurysm 
(vascular rupture), stenosis (vascular narrowing) 
or obstruction. The dye (difference) is injected 
into a small flexible tube inserted into the vein. 
This color makes the blood vessels visible in X-
rays (Fig. 7) [9].  

 
 

Fig. 7. Pulmonary Angiogram for Acute Pulmonary Embolism [9] 
 

 
 

Fig. 8. CT Scan for Acute Pulmonary Embolism [10] 
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10. CT SCAN 
 
This is an imaging test that uses X-rays and a 
computer to take a detailed picture of the body. 
CT scans show details of bones, muscles, fat 
and organs. CT improves the image of blood 
vessels in the lungs. Contrast is a dye-like 
substance that is inserted into a vein, making it 
more visible on the organ or tissue under study 
(Fig. 8) [10].  
 

11. MRI 
 
This imaging test uses a combination of 
magnetic fields, radio waves, and a computer to 
create detailed images of organs and structures 
within the body (Fig. 9) [11].  
 

12. DUPLEX ULTRASOUND (US) 
 

This type of vascular ultrasound is done to check 
blood flow and blood vessel formation in the legs. 
(Blood clots in the legs usually flow and spread 
to the lungs.) The United States uses high-
frequency sound and computers to create 
images of blood vessels, tissues and organs 
(Fig. 10) [13]. 
 

13. BLOOD TESTS 
 

Blood tests are used to check for blood clotting 
conditions, including tests called D-dimer levels. 
Other blood tests may include genetic tests that 
cause abnormal blood pressure. Blood glue can 
be checked to determine how much oxygen is in 
the blood [15]. 

 
 

Fig. 9. MRI for Acute Pulmonary Embolism [12] 
 

 
 

Fig. 10. Duplex ultrasound (US) for Acute Pulmonary Embolism [14] 
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Fig. 11. Electrocardiogram (EKG) for Acute Pulmonary Embolism [17] 
 

 
 

Fig. 12. Treatment for Acute Pulmonary Embolism [21] 
 

 

14. ELECTROCARDIOGRAM (EKG) 
 
This is the fastest and easiest test used for 
cardiac tests. Electrodes (small, sticky) are 
placed on certain areas of the chest, arms, and 
legs. The electrodes are connected to the EKG 
machine with lead wires. The electrical activity of 
the heart is measured, interpreted, and printed 
(Fig. 11) [16].  

15. PREVENTION OF PULMONARY 
EMBOLISM  

 
You can help prevent PE: regular exercise, 
eating healthy, eating healthy foods, taking 
prescription medications, not smoking, you can 
prevent DVT: socks and socks. These are 
stretchy socks that tighten or narrow the arteries 
and prevent blood from flowing back and forth. 
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Air pressure equipment. These are the arms on 
the legs, which are connected to a machine that 
alternately applies pressure on the legs to allow 
blood to flow. He got up. Do this as soon as 
possible after surgery or illness. Exercise helps 
prevent blood clots by stimulating blood flow. 
Tree. Antidepressants and aspirin are often 
prescribed to prevent DVT. Many people are at 
risk of developing DVT for a short time after 
returning from hospital. It is important to continue 
treatment to prevent DVT until the risk is 
reduced. It usually takes 3 to 6 months [18]. 
 
Important points about pulmonary embolism: 
Pulmonary embolism (PE) is a blood clot that 
grows in blood vessels elsewhere in the body 
(usually in the leg), extends to the lungs, and 
suddenly forms a blood clot. Abnormal blood 
clots can form as a result of complications such 
as “lazy” blood flow to the arteries, 
malformations, or damage to the artery wall. A 
variety of conditions and risk factors are linked to 
PE. Sudden breathing is the most common 
symptom of PE. PE is often difficult to                   
diagnose because the symptoms and signs of 
PE are very similar to many other conditions and 
diseases. Photo imaging and blood tests are 
used to check for PE. An important aspect of PE 
treatment is to prevent additional clots. 
Medications, filters to prevent clots from              
reaching the lungs, and surgery are used to treat 
PE. PE, especially large PE or large clots, can 
quickly cause life-threatening consequences    
[19]. 
 

16. MEDICATIONS  
 
Treatment options for Pulmonary Embolism (PE) 
include: anticoagulants. These drugs are 
described as antihypertensive. It prevents clots 
and prevents new clots. Such as warfarin and 
heparin. Fibrinolytic therapy. These drugs are 
also known as clotting factors and are given by 
the intravenous (iv or venous) to break the clot. 
These drugs are only used in life-threatening 
situations. Vena cava filter. A metal tube inserted 
into the vena cava (a large vein that returns 
blood to the heart) can be used to prevent blood 
clots from entering the lungs. When you cannot 
afford anticoagulant therapy (for medical 
reasons), these filters are most often used if you 
have additional clots, or if you have bleeding 
problems with anticoagulant medication. 
Pulmonary embollectomy. This surgery is rarely 
used to remove PE. This is usually done in 
severe cases where your LE is too high, you 
have not received or responded well to 

anticoagulant or thrombolytic treatment due to 
other medical problems, or your condition is 
stable. Percutaneous thrombectomy. A long, thin, 
empty tube (catheter) can be attached to the 
veins at the site of x-ray-guided embolization. 
Once in place, the catheter is used to break, 
remove or distribute the emboli with a 
thrombolytic agent. A major component of PE 
therapy is the prevention of multiple embolism 
(Fig. 12) [20]. 
 

17. DISCUSSION  
 
Venous thromboembolism is a major worldwide 

burden of disease with ∼10 million cases per 
year and an associated substantial morbidity and 
mortality. The true incidence of PE is unknown, 
but in the United States, it is estimated that 
nearly a third of hospitalized patients are at risk 
of developing VTE and up to 600,000 cases of 
VTE are diagnosed per year with 100,000 deaths 
related to these diseases. In the United States, 
the estimated incidence of diagnosed VTE is 117 
per 100,000, but the true incidence is likely to be 
more as these diseases are frequently 
undiagnosed or diagnosed only at autopsy. 
Based on a review of national inpatient data, the 
number of admissions for PE increased from 
nearly 60,000 in 1993 (23 per 100,000) to more 
than 202,000 in 2012 (65 per 100,000). Despite 
the increased incidence of PE, there was a 
decreased incidence of massive PE and hospital 
mortality over the same time period. 
Comorbidities associated with PE are also 
increasing (aging population and medical 
comorbidities), but the increased incidence in the 
face of decreased mortality likely reflects 
increased use of more sensitive CT angiography 
for diagnosis rather than a true change in 
prevalence [22].  
 
VTE disproportionately affects the older 
population and incidence rates of VTE in those 
older than 70 years are three times higher than 
those aged 45 to 69 years, which again are three 
times higher than those aged 20 to 44 years. 
This age-related increase in incidence in VTE is 
largely attributed to a disproportionate increase 
in PE burden. The reported incidence of VTE is 
inconsistent with regard to gender, though 
several studies suggest higher incidence in 
males. Between 5 and 10% of in-hospital deaths 
are a direct result of PE. In the United States, PE 
is responsible for 100,000 deaths per year, 
though deaths from diagnosed PE have been 
decreasing. Nevertheless, VTE is associated 
with significant mortality. The case fatality rate of 
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a VTE event is ∼10% at 30 days, which 
increases to 15% within 3 months, with a further 
increase up to 20% by 1 year [23]. 
 
Pulmonary embolism is the third leading cause of 
death from cardiovascular disease after heart 
attacks and strokes. Subsequent side effects of 
venous thromboembolism include high 
pulmonary thromboembolic blood pressure and 
post-thrombotic syndrome. Vein 
thromboembolism and atherothrombosis are 
common risk factors and share common 
pathological features of inflammation, 
hypercoagulation and end-stage injury. Clinical 
likelihood testing can help identify patients who 
have a low clinical probability of developing 
venous thromboembolism with a negative 
plasma D-dimer test. The diagnosis is usually 
confirmed by compression ultrasound, which 
indicates deep vein thrombosis or chest CT, 
which may indicate pulmonary embolism. Many 
patients with venous thromboembolism respond 
to the underlying anticoagulant therapy. Patients 
with pulmonary embolism face the risk of 
deciding whether to benefit from additional 
advanced treatments such as thrombolytic 
therapy and embolidectomy. Several oral 
anticoagulants have been developed. In many 
patients, these drugs can be replaced with 
vitamin K and heparin antagonists, and require 
no laboratory monitoring. Although strong clinical 
trials have reported the efficacy and safety of 
low-dose anticoagulants and antidepressants, 
prevention is still frequently used in inpatients 
with moderate and high risk of venous 
thromboembolism. In this seminar, we discuss 
pulmonary embolism and deep vein thrombosis 
of the lower extremities [24]. 
 

18. CONCLUSION  
 
VTE and PE remain preventable causes of 
illness and death. By combining patient 
presentation, clinical suspicion, and point-to-point 
programs, diagnosis can be simplified and 
unnecessary treatments can be reduced. More 
physicians have the training and access to 
portable ultrasound devices, which can prevent 
delays in the recognition and treatment of VTE. 
Clinical problems persist in hospitalized patients, 
especially those with serious illnesses. In such 
patients, diagnostic scores and imaging systems 
may not be included. The improved precision of 
helical computed tomography has                      
improved our recognition of PE for many of these 
patients. 
 

CONSENT 
 
It is not applicable. 

 
ETHICAL APPROVAL 
 
It is not applicable. 

 
COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 
 

REFERENCES  
 
1. Abcarian PW, Sweet JD, Watabe JT, Yoon 

HC. Role of a quantitative D-dimer assay 
in determining the need for CT 
angiography of acute pulmonary embolism. 
AJR Am J Roentgenol. 2004 Jun. 
182(6):1377-81.  

2. Ajlan AM, Binzaqr S, Jadkarim DA, 
Jamjoom LG, Leipsic J. High-pitch Helical 
Dual-source Computed Tomographic 
Pulmonary Angiography: Comparing 
Image Quality in Inspiratory Breath-hold 
and During Free Breathing. J Thorac 
Imaging. 2016 Jan. 31 (1):56-62.  

3. Moore AJE, Wachsmann J, Chamarthy 
MR, Panjikaran L, Tanabe Y, Rajiah P. 
Imaging of acute pulmonary embolism: an 
update. Cardiovasc Diagn Ther. 2018 Jun. 
8 (3):225-243.  

4. Patel S, Kazerooni EA. Helical CT for the 
evaluation of acute pulmonary embolism. 
AJR Am J Roentgenol. 2005 Jul. 
185(1):135-49. 

5. Perelas A, Dimou A, Saenz A, Rhee JH, 
Teerapuncharoen K, Rowden A, et al. CT 
Pulmonary Angiography Utilization in the 
Emergency Department: Diagnostic Yield 
and Adherence to Current Guidelines. Am 
J Med Qual. 2015 Nov. 30 (6):571-7.  

6. Raja AS, Greenberg JO, Qaseem A, 
Denberg TD, Fitterman N, Schuur JD, et 
al. Evaluation of Patients With Suspected 
Acute Pulmonary Embolism: Best Practice 
Advice From the Clinical Guidelines 
Committee of the American College of 
Physicians. Ann Intern Med. 2015 Nov 3. 
163 (9):701-11.  

7. Remy-Jardin M, Pistolesi M, Goodman LR, 
et al. Management of suspected acute 
pulmonary embolism in the era of CT 
angiography: a statement from the 



 
 
 
 

Elsaka; AJRCD, 3(4): 18-28, 2021; Article no.AJRCD.77400 
 

 

 
28 

 

Fleischner Society. Radiology. 2007 Nov. 
245(2):315-29.  

8. Sheh SH, Bellin E, Freeman KD, Haramati 
LB. Pulmonary embolism diagnosis and 
mortality with pulmonary CT angiography 
versus ventilation-perfusion scintigraphy: 
evidence of overdiagnosis with CT?. AJR 
Am J Roentgenol. 2012 Jun. 198(6):1340-
5.  

9. Silverstein MD, Heit JA, Mohr DN, et al. 
Trends in the incidence of deep vein 
thrombosis and pulmonary embolism: a 
25-year population-based study. Arch 
Intern Med. 1998 Mar 23. 158(6):585-93.  

10. Soo Hoo GW, Wu CC, Vazirani S, Li Z, 
Barack BM. Does a Clinical Decision Rule 
Using D-Dimer Level Improve the Yield of 
Pulmonary CT Angiography?. AJR Am J 
Roentgenol. 2011 May. 196(5):                
1059-64.  

11. Stein PD, Beemath A, Olson RE. Trends in 
the incidence of pulmonary embolism and 
deep venous thrombosis in hospitalized 
patients. Am J Cardiol. 2005 Jun 15. 
95(12):1525-6.  

12. Stein PD, Woodard PK, Weg JG, et al. 
Diagnostic pathways in acute pulmonary 
embolism: recommendations of the 
PIOPED II Investigators. Radiology. 2007 
Jan. 242(1):15-21.  

13. Storto ML, Di Credico A, Guido F, Larici 
AR, Bonomo L. Incidental detection of 
pulmonary emboli on routine MDCT of the 
chest. AJR Am J Roentgenol. 2005 Jan. 
184(1):264-7.  

14. Tritschler T, Kraaijpoel N, Le Gal G, Wells 
PS. Venous Thromboembolism: Advances 
in Diagnosis and Treatment. JAMA. 2018 
Oct 16. 320 (15):1583-1594.  

15. Venkatesh AK, Agha L, Abaluck J, et al. 
Trends and Variation in the Utilization and 
Diagnostic Yield of Chest Imaging for 
Medicare Patients With Suspected 
Pulmonary Embolism in the Emergency 
Department. AJR Am J Roentgenol. 2018 
Mar. 210 (3):572-577. 

16. Wang RC, Miglioretti DL, Marlow EC, et al. 
Trends in Imaging for Suspected 
Pulmonary Embolism Across US Health 
Care Systems, 2004 to 2016. JAMA Netw 
Open. 2020 Nov 2. 3 (11):e2026930. 

17. Wood KE. Major pulmonary embolism: 
review of a pathophysiologic approach to 
the golden hour of hemodynamically 
significant pulmonary embolism. Chest. 
2002 Mar. 121(3):877-905.  

18. Yankelevitz DF, Gamsu G, Shah A, et al. 
Optimization of combined CT pulmonary 
angiography with lower extremity CT 
venography. AJR Am J Roentgenol. 2000 
Jan. 174(1):67-9.  

19. Naess I A, Christiansen S C, Romundstad 
P, Cannegieter S C, Rosendaal F R, 
Hammerstrøm J. Incidence and mortality of 
venous thrombosis: a population-based 
study. J Thromb Haemost. 
2007;5(04):692–699.  

20. Horlander K T, Mannino D M, Leeper K V. 
Pulmonary embolism mortality in the 
United States, 1979-1998: an analysis 
using multiple-cause mortality data. Arch 
Intern Med. 2003;163(14):1711–                  
1717.  

21. Alikhan R, Peters F, Wilmott R, Cohen A T. 
Fatal pulmonary embolism in hospitalised 
patients: a necropsy review. J Clin Pathol. 
2004;57(12):1254–1257. 

22. Lilienfeld D E. Decreasing mortality from 
pulmonary embolism in the United States, 
1979-1996. Int J Epidemiol. 2000; 
29(03):465–469. 

23. Tagalakis V, Patenaude V, Kahn S R, 
Suissa S. Incidence of and mortality from 
venous thromboembolism in a real-world 
population: the Q-VTE Study Cohort. Am J 
Med. 2013;126(09):8.32E15–                        
8.32E23.  

24. Anderson F A, Jr, Wheeler H B. Physician 
practices in the management of venous 
thromboembolism: a community-wide 
survey. J Vasc Surg. 1992;16(05):707–
714.  

_________________________________________________________________________________ 
© 2021 Elsaka; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/77400 

http://creativecommons.org/licenses/by/4.0

