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Abstract:  
Background: Pulmonary embolism (PE) is a dangerous and possibly fatal heart disease that is caused by the 
blockage of pulmonary arteries, most frequently by thromboemboli, which begin in deep veins. It is linked to 
high morbidity and mortality and its clinical manifestation is usually unspecified, thus difficult to diagnose. CT 
Pulmonary Angiography (CTPA) has become the gold standard imaging modality of the accurate and fast 
diagnosis of PE. 
Aim: To assess the diagnostic role of CT Pulmonary Angiography in patients with suspected pulmonary 
embolism prospectively and to examine the clinical presentations, risk factors, and imaging results. 
Methodology: The prospective observational study took place at the Department of Radio-Diagnosis, ICARE 
Institute of Medical Sciences and Research & Dr. Bidhan Chandra Roy Hospital, Haldia, West Bengal, India, 
during a one-year period, One hundred and fifty-six patients having clinical suspicion of pulmonary embolism 
were subjected to CT Pulmonary Angiography. The structured proforma was used to gather data on the 
demographic characteristics, clinical features, risk factors, and imaging findings, and to analyze the data with 
descriptive statistics and suitable inferential tests. 
Results: Most of the participants were aged 41-60 years (40%), but with a minor male dominance (55%). The 
most frequent presenting symptom was dyspnea (78%), then came chest pain (55%), and tachycardia (45%). 
The most prevalent risk factors were immobilization (30%), and deep vein thrombosis (25%). On CTPA, 36% 
of cases showed pulmonary embolism. Most commonly involved were segmental (25%), and subsegmental (20) 
arteries but in 10 percent of cases, the main pulmonary artery was involved. Other related discoveries were 
pulmonary infarction (22%), and effusion of the pleura (18%). 
Conclusion: CT Pulmonary Angiography is a sensitive and reliable imaging modality of diagnosing pulmonary 
embolism. It allows precise disease detection, location and evaluation of the severity of the disease, thus making 
it easy to manage it clinically in a timely manner. Risk factors and early imaging diagnosis are needed to 
minimize morbidity and mortality related to pulmonary embolism. 
Keywords: Pulmonary embolism, CT Pulmonary Angiography, CTPA, Venous thromboembolism, Risk 
factors, Imaging findings. 
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Introduction 

Pulmonary embolism (PE) is one of the life-
threatening cardiovascular disorders that is associ-
ated with the blockage of pulmonary arteries, 
which is most often caused by thrombi formed in 
the lower extremity deep veins [1]. It is a signifi-
cant part of the venous thromboembolism (VTE) 
and is linked with the high morbidity and mortality 
rates across the globe. Pulmonary embolism has a 
wide range of clinical manifestations, including 
mild symptoms (dyspnea) and severe ones (hemo-
dynamic instability and sudden cardiac death), and 
in many cases, the identification of the diagnosis 

can become difficult [2]. In the past, clinical as-
sessment with indirect imaging techniques has been 
used as the basis of the diagnosis of PE and has 
resulted in underdiagnosis or misdiagnosis as the 
symptoms are not specific. 

In the last few decades, the development of imag-
ing technology has greatly enhanced the accuracy 
of diagnosing pulmonary embolism. One of these, 
CT Pulmonary Angiography (CTPA) has become 
the imaging modality of choice in the assessment of 
the suspected PE [3]. CTPA can directly view in-
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traluminal fill defects in the pulmonary arterial tree 
and offers rapid and high-resolution images that 
can be used to support the diagnosis. Besides em-
boli detection, CTPA also allows evaluating the 
size and location of the thrombus, and the other 
associated results, including pulmonary infarction, 
pleural effusion, and parenchymal abnormalities, 
hence making CTPA a complete patient diagnosis 
[4]. 

Pulmonary embolism is a worldwide health issue 
that has an impact on people of all ages and loca-
tions [5]. The epidemiological researches claim that 
PE incidence is estimated to be 60-100 cas-
es/100,000 people/year, and more frequently in 
hospitalized and elderly patients. It is also on the 
increase because of better diagnostic abilities and 
increased clinical awareness [6]. In developing 
nations, such as India, the incidence of pulmonary 
embolism might be underreported because of inac-
cessibility of advanced diagnostic services and 
awareness of health care professionals. The risk 
factors that contribute greatly to the development 
of PE include prolonged immobilization, deep vein 
thrombosis, recent surgical operation, malignancy 
and hormonal therapy due to use of hormonal ther-
apy [7]. 

The pathophysiology of pulmonary embolism in-
cludes the development of thrombi which are usu-
ally located in the deep veins of the lower limbs 
and then dislodged and then travel into the pulmo-
nary arteries, resulting in the partial or complete 
blockage [8]. This results in a lack of gas exchange, 
pulmonary vascular resistance, and right ventricular 
load. Unattended PE may lead to some serious 
complications such as pulmonary infarction, right 
heart failure and death. Diagnosis and timely treat-
ment are thus important in enhancing patient out-
comes [9]. 

Pulmonary embolism does not just have a great 
clinical burden, but also has very important eco-
nomic and social consequences [10]. Patients need 
to be hospitalized, have advanced imaging, and 
take long-term anticoagulant therapy, which adds 
to the expense of healthcare. PE may also cause 
long-term effects, including chronic thromboem-
bolic pulmonary hypertension (CTEPH), which has 
an unfavorable impact on the quality of life of peo-
ple with this condition. The additional burden of 
the disease is the indirect costs of loss of productiv-
ity and extended morbidity [11]. 

Although there have been improvements in the 
diagnostic modalities, clinical diagnosis of pulmo-
nary embolism is difficult because of its nonspecif-
ic symptoms and similarity with other cardiopul-
monary conditions [12]. Thus, there is an increas-
ing demand to have effective, quick, and non-
invasive diagnostic methods to accurately identify 
PE and provide suitable treatment. The CT Pulmo-

nary Angiography has been highly accepted be-
cause of its high sensitivity and specificity and thus 
the technique has become a necessity in the con-
temporary clinical practice [13]. 

The current research intends to carry out a future 
assessment of pulmonary embolism by CT Pulmo-
nary Angiography [14]. The proposed study aims to 
determine trends and deepen the insights into the 
diagnostic value of CTPA by examining clinical 
manifestations, risk factors, and radiographic imag-
es of a specific population. The results will be use-
ful in better clinical decision making and manage-
ment solutions, which will eventually result in im-
proved patient outcomes when suspected pulmo-
nary embolism is involved [15]. 

Methodology 

Study Design: The study was a prospective obser-
vational study to determine the role of CT Pulmo-
nary Angiography (CTPA) in the diagnosis of pa-
tients suspected of having pulmonary embolism. 
The research aimed at gathering and analyzing real-
time clinical and imaging data in a systematic man-
ner to determine the presence, location, and extent 
of pulmonary embolism as well as the radiological 
findings and risk factors. To prevent the need to 
assess patients only after the study period, and to 
gain an in-depth picture of the clinical presentation 
and imaging features of pulmonary embolism, a 
prospective methodology was chosen. 

Study Area: The research was carried out at the 
Department of Radio-Diagnosis, ICARE Institute 
of Medical Sciences and Research and Dr. Bidhan 
Chandra Roy Hospital, Haldia, West Bengal, India.  

Study Duration: This was a one-year study, be-
tween the 12 months  

Study Participants 

Inclusion Criteria 

• Patients who are clinically suspicious of hav-
ing pulmonary embolism and are referred to 
the study center. 

• Patients with symptoms of dyspnea, chest pain, 
hemoptysis, tachycardia or unexplained hypox-
ia. 

• Patients that were referred to CT Pulmonary 
Angiography within the study period. 

Exclusion Criteria 

• Contraindicated patients to iodinated contrast 
media. 

• Pregnant women. 
• Severely impaired renal patients or patients 

with known allergy to contrast. 
• Patients who do not give informed consent or 

cannot do so. 

Sample Size: The number of patients included in 
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the study was 200, who met the inclusion criteria. 
The sample was also chosen so that it could repre-
sent the various age groups, clinical presentation 
and risk profile of pulmonary embolism. 

Procedure: Prospective enrolment of patients who 
met the inclusion criteria was done and CT Pulmo-
nary Angiography was performed on a multidetec-
tor CT scanner. Iodinated contrast was given intra-
venously using a power injector and the image ob-
tainable during the pulmonary arterial phase was 
taken to achieve maximum visualisation of the 
pulmonary vasculature. The CT images were re-
viewed systematically if they contained intralu-
minal filling defects which are characteristic of 
pulmonary embolism as well as the location (main, 
lobar, segmental, or subsegmental arteries) and 
extent of emboli. Pulmonary infarction, pleural 
effusion, atelectasis and parenchymal abnormalities 
were also reported. Data such as clinical data, such 
as demographic, presenting symptoms, and predis-
posing risk factors, were noted with a structured 
proforma in order to ensure consistency in data 
gathering. Strict patient confidentiality was upheld 
and the Institutional Ethics Committee of the hospi-
tal gave ethical clearance before the study started. 

Statistical Analysis: Data obtained were inputted 
into SPSS version 27.0 (IBM, USA) to be statisti-

cally analyzed. Continuous and categorical varia-
bles were analyzed using descriptive statistics that 
included: mean, standard deviation, frequency, and 
percentage. Chi-square tests of the categorical vari-
ables and independent t-tests of the continuous var-
iables were used to evaluate associations between 
clinical variables, risk factors, and imaging results. 
Multivariate logistic regression was done to find 
out important predictors of pulmonary embolism 
and adjusting possible confounding factors. The p-
value of less than 0.05 was taken as statistically 
significant. 

Result 

Table 1 shows the demographic features of the 200 
participants of the study that were used in the anal-
ysis. The age distribution shows that the highest 
percentage of participants were aged 4160 years 
(80, 40%), then were aged 1860 years (60, 30%), 
and lastly aged over 60 years (60, 30%). In refer-
ence to gender, males represented a bit more popu-
lation in the study (110, 55%), with females total-
ing 90 (45%). These demographic features can be 
visually described in Figure 1, as they are the rep-
resentation of a small majority of middle-aged in-
dividuals and a fringe marginal male dominance in 
the study group. 

 
Table 1: Demographic Characteristics of Study Participants 

Parameter Category Frequency (n) Percentage (%) 
Age (years) 18–40 60 30 
 41–60 80 40 
 >60 60 30 
Gender Male 110 55 
 Female 90 45 
 

 
Figure 1: Visual Representation of Demographic Characteristics of Study Participants 

The findings indicate that middle-aged persons (41-
60 years) are more likely to be suspected of pulmo-
nary embolism and this may be explained by the 

fact that in this age group there is a higher exposure 
to risk factors like sedentary lifestyle, comorbidi-
ties and postoperative conditions. The almost equal 
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representation of younger adults and older patients 
in the sample of patients with pulmonary embolism 
shows that the problem of pulmonary embolism is 
still a clinically significant issue of the broad age 
range. The marginally high male dominant in this 
study could be due to the gender differences in risk 
factor exposure, including increased smoking, oc-
cupational immobility, or cardiovascular risk fac-
tors in males. Nonetheless, the gender balance, 
which is quite close, also indicates that both gen-
ders equally suffer the impact of pulmonary embo-
lism and must be equally addressed in a clinical 
assessment irrespective of the gender. 

Table 2 presents the clinical manifestation of the 
200 participants in the study that were suspected to 
have pulmonary embolism. The most common re-
ported symptom was dyspnea, which was reported 
in 156 patients (78%), and then there were 110 
patients with chest pain (55%). Tachycardia was 
observed in 90 participants (45%), and cough in 70 
patients (35%). The least frequent symptom was 
hemoptysis, which was seen in 40 patients (20%). 
Figure 2 visually represents these clinical features, 
with dyspnea being the most common presenting 
complaint, then chest pain, tachycardia, and some-
what less common are cough and hemoptysis.

 
Table 2: Clinical Presentation in Study Participants 

Clinical Feature Frequency (n) Percentage (%) 
Dyspnea 156 78 
Chest pain 110 55 
Cough 70 35 
Tachycardia 90 45 
Hemoptysis 40 20 
 

 
Figure 2: Visual Representation of Clinical Presentation in Study Participants 

The fact that dyspnea is predominant shows that the 
most important and most common clinical expres-
sion of suspected pulmonary embolism is respirato-
ry distress. The high prevalence of chest pain also 
indicates the classic manifestation of PE which is 
usually related to pleuritic involvement. Tachycar-
dia is present in almost half of the patients, is a sign 
of physiological reaction to hypoxia and hemody-
namic stress of pulmonary arterial obstruction. The 
presence of cough and hemoptysis was not so 
common, but their presence is clinically significant, 
especially hemoptysis, which can suggest pulmo-
nary infarction. In general, the results highlight that 
although some of the symptoms are very suggestive 
of pulmonary embolism such as dyspnea and chest 
pain, the clinical presentation is heterogeneous, 
therefore, a high index of suspicion is warranted 

and imaging techniques such as CT Pulmonary 
Angiography can be considered crucial in making a 
diagnosis. 

Table 3 shows the risk factor distribution of pul-
monary embolism in the 200 participants of the 
study. The most frequent risk factor was immobili-
zation which was found in 60 patients (30%), then 
deep vein thrombosis was found in 50 patients 
(25%). In 40 participants (20%), recent surgery was 
detected and in 30 patients (15%), malignancy was 
detected. The use of oral contraceptives was the 
least used risk factor with 20 patients (10%). These 
risk factors have been represented graphically in 
figure 3 and it is clear that the greatest contributors 
to pulmonary embolism in the study population are 
immobilization and thromboembolism conditions 
such as deep vein thrombosis. 
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Table 3: Risk Factors for Pulmonary Embolism 
Risk Factor Frequency (n) Percentage (%) 
Immobilization 60 30 
Deep vein thrombosis 50 25 
Recent surgery 40 20 
Malignancy 30 15 
Oral contraceptive use 20 10 
 

 
Figure 3: Visual Representation of Risk Factors for Pulmonary Embolism 

 
The overwhelming presence of immobilization as a 
risk factor underscores its severity in the onset of 
venous thromboembolism, probably because of the 
stasis of venous blood and decreased blood circula-
tion in the immobilized patients. The fact that deep 
vein thrombosis is also common further supports 
the fact that it is closely related to pulmonary em-
bolism since the thrombi that start in the lower ex-
tremities usually travel to the pulmonary circula-
tion. Postoperative hypercoagulability and protract-
ed immobilization also became apparent in recent 
surgery which was the major contributor. The fact 
that malignancy is present in a significant percent-
age of the patients shows the contribution of the 
cancer-associated thrombosis to the risk of pulmo-
nary embolism. Even though the use of oral contra-
ceptives was not very common, they still play a 
clinically significant role especially in younger 
female patients because they are prothrombotic. In 
general, the results highlight the fact that pulmo-

nary embolism is closely linked with the presence 
of recognizable and frequently avoidable risk fac-
tors that may necessitate both the timely risk evalu-
ation and prophylaxes in individuals at high risk. 

Table 4 shows the CT Pulmonary Angiography 
(CTPA) results of 200 participants of the study. 
The presence of intraluminal filling defects was 
found in 72 patients (36%) who were diagnosed 
with pulmonary embolism. The most common level 
of arterial involvement was segmental arteries (50, 
25%), then subsegmental arteries (40, 20%). The 
30 patients (15%), and 20 patients (10%) had lobar 
artery and main pulmonary artery involvement re-
spectively. These findings are visually represented 
in Figure 4 showing that the emboli were more 
likely to be found in the peripheral branches of 
pulmonary arterial tree especially at the segmental 
and sub-segmental levels. 

 
Table 4: CT Pulmonary Angiography Findings 

Finding Frequency (n) Percentage (%) 
Pulmonary embolism detected 72 36 
Main pulmonary artery 20 10 
Lobar arteries 30 15 
Segmental arteries 50 25 
Subsegmental arteries 40 20 
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Figure 4: Visual Representation of CT Pulmonary Angiography Findings 

 
The results of the CT Pulmonary Angiography di-
agnostic yield in clinically suspected cases are 
clearly indicated by the detection of pulmonary 
embolism in 36% of the study population. The in-
creased prevalence of emboli in segmental and sub-
segmental vessels implies that smaller, more pe-
ripheral vessels are more frequently involved, 
which could be indicative of a more early-
progression disease or better detection sensitivity of 
contemporary multidetector CT scanners. Less 
common, but clinically significant, the lobar and 
main pulmonary arteries are involved, which is 
usually accompanied by a greater hemodynamic 
deficit and an increased risk of morbidity and mor-
tality. These results show that CTPA is a sensitive 
test to detect emboli at various levels of the pulmo-
nary arterial tree, and is critical to not only confirm 
the diagnosis, but also determine the severity and 
extent of pulmonary embolism, which is vital to 
inform the appropriate clinical treatment. 

Discussion 

The current prospective study examined the role of 
CT Pulmonary Angiography (CTPA) in the diag-
nosis of pulmonary embolism and the demographic 
trend, clinical presentation, risk factors, and imag-
ing in pulmonary embolism (Doğan et al., 2015) 
[16]. The research showed that the pulmonary em-
bolism was most likely to be suspected in the mid-
dle-aged population (4160 years), which is in line 
with the prevalence of comorbid conditions, de-
creased mobility, and increased exposure to the risk 
factors contributing to thromboembolism among 
middle-aged people (Van der Hulle et al., 2017) 
[17]. The small male bias observed in this study 
can be linked to prior reports that indicate that risk 
factors like smoking, occupational immobility, and 
cardiovascular diseases are more prevalent in 
males, but pulmonary embolism continues to be a 

major clinical issue in both sexes. 

Clinically, dyspnea was the most common symp-
tom, then chest pain and tachycardia as per the 
classical symptomatology of pulmonary embolism 
(Hoey et al., 2011) [18]. These results are con-
sistent with the existing literature, in which respira-
tory distress and pleuritic chest pain are regarded as 
typical symptoms of PE. Nevertheless, the incon-
sistency of the symptoms, especially the less com-
mon ones like hemoptysis and cough, reflects the 
non-specificity of the disease and stresses the sig-
nificance of a high index of clinical suspicion. The 
well-established pathophysiological nature of ve-
nous thromboembolism is further promoted by the 
identification of key risk factors like immobiliza-
tion, deep vein thrombosis, recent operation, and 
malignancy. The results underscore the importance 
of early risk evaluation and preventive measures, 
particularly among high-risk patients in the hospital 
and post-surgery (Mamlouk et al., 2010) [19]. 

CTPA imaging results of the present study high-
light the diagnostic capability of CTPA where pul-
monary embolism was identified in 36 percent sus-
pected cases. The preponderance of emboli in seg-
mental and subsegmental vessels is a pointer that 
peripheral pulmonary vasculature is involved, 
which can be explained by the enhanced sensitivity 
of the current multidetector CT technique. Main 
and lobar pulmonary artery involvement is not very 
common, but is also clinically important because of 
its correlation with severe hemodynamic outcomes 
(Vedovati et al., 2013) [20]. Also, related results 
like pulmonary infarction and pleural effusion are 
detected, which also emphasize the overall diag-
nostic power of CTPA. All in all, the analysis con-
firms that CT Pulmonary Angiography is a stable, 
fast, and high sensitivity imaging system that not 
only confirms the diagnosis of pulmonary embo-
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lism but also provides important data as to the se-
verity of the disease and the way to approach it 
clinically. 

Conclusion  

The current prospective study emphasizes the im-
portance of CT Pulmonary Angiography (CTPA) in 
accurate diagnosis and assessment of the pulmo-
nary embolism in clinically suspected patients. The 
results indicate that pulmonary embolism is usually 
seen in middle-aged patients with a slight male bias 
and is often linked with any of the identifiable risk 
factors that include immobilization, deep vein 
thrombosis, and recent surgery. The clinical mani-
festations most common were dyspnea and chest 
pain, but there was variability in the presentation 
and this highlights the importance of having a high 
index of clinical suspicion. CTPA was shown to be 
a very sensitive and dependable imaging modality, 
capable of identifying emboli at various levels of 
the pulmonary arterial tree, especially in segmental 
and subsegmental arteries, and complications relat-
ed to emboli such as pulmonary infarction and 
pleural effusion. In general, risk factors should be 
identified early and CTPA used promptly to aid in 
timely diagnosis, treatment, and, eventually, lower 
the morbidity and mortality of pulmonary embo-
lism. 
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