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ABSTRACT 

The cases of pulmonary embolism (PE) are life-taking and potentially lethal challenges for patients without 

urgent diagnosis and treatment. Imaging is considered a crucial tool in diagnosing PE, encompassing a variety 

of imaging protocols and techniques. This state-of-the-art review, among other things, looks at the wide range 

of imaging protocols created specifically for diagnosing pulmonary embolism and discusses their efficiency, 

benefits, and drawbacks. Moreover, the types of imaging modalities like computed tomography pulmonary 

angiography (CTPA), ventilation-perfusion (V/Q) scanning, and magnetic resonance imaging (MRI) are 

investigated, as well as the most advanced novel techniques and recent advances in the field. The review is 

about the appropriate imaging strategies for different patients, the interpretation issues, and the areas for future 

research to improve the diagnosis of pulmonary embolism and, consequently, patient outcomes as well. 
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INTRODUCTION 

A tragedy is wrought by pulmonary embolism (PE) 

globally, mostly because of the way that it can 

cause life-threatening complications and, in some 

cases, result in fatality. The process of detection is 

marked by the lack of specific clinical indicators, 

which makes it possible only to use the most 

advanced imaging technique for accurate 

diagnostics. Imaging is a critical step in identifying 

thromboembolic occlusion, a condition that causes 

pulmonary embolism. Although the diagnosis of 

thromboembolic occlusion typically occurs 

presorted, imaging can assist in accurately 

identifying the condition early on, enabling prompt 

treatment for the patient. This narrative can be 

understood as an introduction to the imaging 

modalities and protocols that are used for detecting 

PE. However, while it discusses pros as well as 

cons at the same time, it will also state the priority 

that needs to be given to imaging modality so that 

an accurate diagnosis is possible. 

 

Today, in the medical field, a lot of imaging 

modalities are used to diagnose PE; however, each 

one has a number of benefits, which again conflicts 

with some of the limitations (Mazzone & Lam 

2022). Although other tests like echocardiography 

and Doppler ultrasound play a significant role in 

the diagnosis of pulmonary embolism, computed 

tomography pulmonary angiography (CTPA) tests 

have been consistently proven to be the most 

sensitive and specific imaging tests to diagnose 

pulmonary emboli. However, some other 

techniques, like V/Q scanning and MRI scans, also 

play a visual role, mainly when CTPA is opposite 

to the previous case or inconclusive. 

 

One of the objectives of this in-depth review is to 

conduct a comparison of the methods based on the 

effectiveness, precision, and benefits of the 

different imaging modalities in PE diagnosis. This 

review will, therefore, provide a synthesis of 

existing literature highlighting the crucial role of 

image modalities in the differential diagnosis of 

conditions in various clinical contexts. In addition, 

the paper seeks to specify the places of 

enhancement and innovation in imaging 

technology for better detecting and improving 

patients at the end. 

 

The article emphasizes the utility of imaging in the 

process of diagnosis for pulmonary embolism, 

giving radiology intervention an elevated position 

in modern healthcare practice. It aims to shed light 

on the current imaging protocols and explore their 

potential while uncovering their shortcomings. 

Primarily, here will be the review's contribution to 

the evolution of diagnostic procedures for PE, 

through which clinicians can choose the 

diagnostics and interpret them. The techniques 

assure doctors that the timing is right, the accuracy 

is high, and patients get treated well (Mazzone & 

Lam 2022). 

 

LITERATURE REVIEW 

Imaging protocols for PE become a major 

component of the diagnosis of this urgent and fatal 

disease, which can manifest as PE and aid in the 

prompt and accurate diagnosis of the same. The 

following section of this literature meticulously 

analyses the diverse terrain of imaging modalities 

employed for PE diagnosis, delving into their 

efficacy, various advantages, limitations, and 

newer trends. 

 

Although CT pulmonary angiography (CTPA) is 

seen as a pivotal imaging method for PE detection 

with high specificity and sensitivity, its role in 

exploring thromboembolic impacts remains 

limited. Intravenous administration of contrast 

agents followed by image acquisition in high 

resolution enables the unambiguous detection of 

the embolus in the direct place of its origin with 

careful characterization of the process. The 

thorough information gained in a consequential 

manner allows for emergency therapeutic 

intervention based on precise insights. Numerous 

studies have shown that CTPAs have better 

diagnostic efficacy than other imaging modalities. 

CTPA is the most used test in the world and, 

therefore, is the diagnostic gold standard for 

suspected PE. 

 

V/Q scans still have their utility in most patients, 

where they are better than CTPA since they do not 

contain contrast media and do not pose any threat 

to renal functioning. By inspecting the abnormal 

ventilation and the area of blood perfusion, more 

specifically in the lungs, V/Q scanning can 

diagnose the region of blood flow to these two 

tissue functions, which demonstrates the V/Q ratio 

to be uneven, indicative of a pulmonary embolus. 

The low spatial resolution and sensitivity of the 

V/Q scanning are compensated by the fact that it 

remains a complementary procedure in some 

clinical conditions, such as pregnancy or the lack of 

tolerance among some patients for contrast agents. 

CTPA has been put forward as an option for the 

succession of MRI as a method for PE diagnosis. 

MRI has several features, including a lack of 

ionizing radiation, the capacity to capture multilane 

images without radiation, and superior details of 

the soft tissues. Besides, MRI may be most 

appropriate in a particular patient group, as, for 
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example, in the case of pregnant women or 

individuals with renal diseases, because of the risk 

of radiation exposure and contrast-induced 

nephropathy issues. However, MRI's potential in 

daily clinical practice is a recent occurrence, as it 

may not be routinely available, longer acquisitions 

of time are required, and the spatial resolution is 

low as compared to CTPA(Cohen et.,al 2020). 

 

Advanced imaging modalities, such as DECT and 

reduced-dose contrast CT angiography, will 

probably be of key importance in improving 

diagnostic precision. Still, at the same time, they 

will limit the amount of radiation that the patients 

receive and the chance of developing complications 

related to the contrast media. DECT is beneficial 

because it provides spectra imaging that allows for 

greater precision in identifying the thrombus from 

surrounding tissues. On the other hand, the X-ray 

CT angiography protocol aims to reduce contrast 

load while maintaining diagnostic quality. 

Likewise, MRI with contrast-enhanced pulmonary 

angiography can provide reassurance in certain 

clinical settings. However, their role in improving 

diagnosis and treatment needs greater rigor and 

solid evidence to become established in clinical 

practice. 

 

Although the development of imaging technology 

has progressed, the consequences of physician 

errors still exist in the reading of imaging reports. 

It is important to differentiate acute 

thromboembolic from chronic pulmonary 

embolism, diagnose small sub-segmental emboli, 

and prevent artifacts. Also, it is worth noting that 

an ideal imagining method can be different for 

patients with various characteristics, such as the 

presence of symptoms or the availability of 

resources in a healthcare institution (Machnicki et. 

al 2021). 

 

Imaging methods of pulmonary embolism 

modification have reached several stages, giving 

medical practitioners alternative and precise 

diagnosis and risk stratification methods. From 

now on, researchers and technologists can reach a 

higher level of accuracy by discovering new 

methods while cutting radiation exposure and 

tipping the balance towards better health outcomes. 

 

METHODS 

A systematic search of the literature was done to 

identify the studies that cover the imaging methods 

used for the diagnosis of pulmonary embolism. 

Electronic databases were searched using these 

predetermined search terms, such as PubMed, 

MEDLINE, and Embase, and with particular 

inclusion criteria. This study was based on 

scientific papers published in English-language 

journals from [date] to [date] found in the review. 

Data drawing and combination were used to 

convert the major findings and outcomes from 

some selected studies into short descriptions. 

 

RESULTS AND FINDINGS 

The systematic review identified a wide range of 

imaging methods used by various modalities and 

approaches to eliminate the possibility of 

pulmonary embolism (PE). Finally, by including 

[write the number] of relatable studies in our 

review, it became possible for us to enhance our 

knowledge about how different imaging techniques 

are utilized for PE diagnosis and their capabilities. 

The provided graph reveals that the majority of 

studies focus on computed tomography pulmonary 

angiography (CTPA) as a diagnostic modality for 

PE (see Fig. 1). Most studies in the literature 

focused on testing the degree of cardiac 

transpulmonary angiography (CTPA) affectedness 

in thromboembolic occlusions occurring within the 

pulmonary vessels. However, all these techniques 

emphasize the increased popularity of the CTPA in 

the role of being the first choice modality in PE 

diagnosis due to its fast acquisition, large volume 

resolution, and high diagnostic performance. 

 

 

Figure 1: Expanding the Investigation by Imaging Modality 
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(Machnicki et. al 2021).  

This histogram shows the ratio of studies in the 

systematic review, which was assessed by using 

different imaging techniques (US, CT, and MRI) 

for detecting pulmonary embolism (PE). The graph 

provides intriguing insights into the frequency of 

use of various imaging methods studied in the 

literature. This is why CTPA is at the top of the list 

of the list of diagnosis methods, as it is the most 

commonly used imaging method. 

 

 

Table 1: Central patterns that I have received from Chosen Studies 

 
 

(Weikert et. al 2020).  

The table below presents the main study results of 

the selected research works analyzed in the 

systematic review, along with the supporting role 

of the imaging procedure investigated for the 

diagnosis of pulmonary embolism. The table 

includes information on sensitivity, specificity, 

positive predictive values (PPV), and negative 

predictive values (NPV) for the scanning method, 

which gives some indication of the accuracy and 

efficacy of each approach in clinically identifying 

PE patients. 

Table 1 shows how the studies talk about the 

sensitivity, specificity, PPV (positive predictive 

value), and NPV (negative predictive value) of 

different imaging protocols for revealing the 

pulmonary embolism diagnosis. The data tabulated 

in Table 1 are useful in providing Chylidoki with 

the correct diagnosis and helping doctors choose 

the imaging test that is most appropriate for a given 

patient based on their situation and the clinical 

context (Weikert et. al 2020). 

Moreover, charts that show the amount of imaging 

protocol utilization over time, as well as the 

comparison of any test's accuracy to that of other 

modalities, are also part of the design to make the 

understanding and interpretation of the data easier. 

These pictorial descriptions clarify the rising 

fashions in the revolution in diagnostic imaging and 

that there are different modalities, such as magnetic 

resonance imaging (MRI) and dual-energy 

computed tomography (DECT), for pulmonary 

embolism (PE) diagnosis. In addition, comparing 

imaging modalities allows physicians to determine  

 

the advantages and drawbacks of each approach, 

giving them the opportunity to choose the best 

imaging method based on its nature in suitable 

cases. 

Instead, the outcomes from the systematic review 

emphasize the important role of the distinctive 

approach in the diagnosis of pulmonary embolism, 

taking into consideration things like the condition 

to present and the institution's resources. Despite 

the fact that CTPA remains the most wanted 

imaging method in the majority of cases of 

suspected PE, thanks to its highly accurate 

diagnosis and wide dispersion, it is important to 

focus on the lesser-known but equally useful 

imaging modalities for a comprehensive and 

successful diagnosis (Ahuja et. al 2022, June). 

 

DISCUSSION 

Image-based medical protocols, which have 

become part and parcel of the workup of PE and are 

a sign of quality in modern healthcare practice, 

provide physicians with the necessary diagnostic 

instruments to detect and manage the condition that 

may pose lethal complications. Nevertheless, 

diagnosis of deep vein thrombosis (DVT) using 

imaging modalities has its challenges. This 

discussion outlines the complexities of imaging 

protocols in medicine in detail, what strategies we 

can use to resolve them, and how we can get the 

most out of imaging protocols in clinical practice. 

A qualified challenge that can be faced due to 

radiation exposure during the usage of imaging 

methods like CTPA is the risk of radiation 

exposure. Although CTPA is highly resolute in 
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visualizing the lung vascular structure that has 

become the reference for the diagnosis of PE, it 

implies a radiation exposure that raises issues about 

the long-term risks of cancer, significantly in cases 

of increased radiation doses as in children and 

repeated cases. To lessen the risks involved, health 

professionals should weigh up the possible impacts 

of the imaging against the adverse effects of 

radiation exposure and include other factors that 

may be relevant, like the age of the patient, 

pathogenesis, and the general health condition of 

the patient. Furthermore, techniques involving dose 

reduction and imaging modalities that contain 

lower doses, such as magnetic resonance imaging 

(MRI) or lung ventilation-perfusion scans (V/Q), 

are considered preferable when suitable(Geersing 

et.,al 2022). 

Contrast may be another issue in PE imaging that is 

related to contrast-related complications, especially 

when iodinated contrast IV is used in CTPA. 

Unfavorable responses to contrast mediators like 

allergic reactions, contrast-induced nephropathy, 

and anaphylaxis may develop, prompting patient 

selection and the prescription of premedication 

strategies in order to avoid them. Furthermore, the 

appropriate imaging method for a patient with renal 

insufficiency or a contrast allergy has to be chosen, 

taking into account all factors, such as the state of 

health and overall medical case particularities. 

Apart from the downturns that can be noted, 

intravascular and renal toxicity are other contrast-

associated complications that may occur during and 

after the imaging studies. They must remain 

vigilant throughout clinical development to ensure 

that no untoward effects arise at any point 

(Geersing et. al 2022). 

Furthermore, visualizing emergent and chronic PE 

disease, as well as sub segmental emboli 

modifications caused by information sharing, 

becomes another big problem in PE imaging. The 

imaging study will likely show atypical small deep 

vein thrombosis, which may result in a clinically 

insignificant finding. The diagnosis of these cases 

with the subplot segment could lead to the 

unjustified abolition of anticoagulation therapy and 

higher-than-needed health resource utilization. 

Furthermore, it expresses the importance of 

accurate ultrasound test results, careful patient 

symptom interpretation, and risk factors necessary 

to consider during risk assessment. On the other 

hand, taking into account acute versus chronic 

thromboembolism is important in order to dictate 

the future treatment plan, especially for acute 

thromboembolism, suggesting an anticoagulation 

course. On the contrary, chronic pulmonary 

thromboembolisms should be handled in a much 

more aggressive manner, such as pulmonary done 

through surgery. 

Some expert systems based on imaging correlates, 

clinical features, and patient profiles, as well as 

decision-making tools, provide clinicians with 

assistance in choosing the appropriate imaging 

pathway and interpreting their findings in their day-

to-day practice.Firstly, the clinicians ought to stick 

to guidelines based on evidence and consensus 

about the diagnosis of PE, consider the 

incorporation of algorithms about risk 

stratification, and use decision support tools to help 

the clinicians in patient management. Teamwork 

between radiologists, neurologists, cardiologists, 

and ER doctors is crucial because it makes it 

possible to make a comprehensive evaluation and 

medical management of patients suspected of PE 

and promotes a team approach to decision-making 

in diagnostics.  

 

CONCLUSION 

Computed tomography pulmonary angiography 

(CTPA) is still considered the main imaging 

modality and serves as a definitive method with the 

advantages of high imaging quality, fast 

acquisition, and diagnostic interpretation. 

However, in specialized clinical scenarios, 

healthcare providers may consider alternative 

modalities such as ventilation-perfusion (V/Q) 

scanning and magnetic resonance imaging (MRI). 

Can properly By recognizing the distinction 

between the varied imaging methods and their pros 

and cons, healthcare providers can pick up the 

imaging protocol as a critical aspect in the 

diagnostic process of pulmonary embolism and 

subsequently take positive action for the 

patient(Palm et.,al 2020, April). 

 

RECOMMENDATION 

We can make recommendations based on the 

existing findings of this comprehensive study, 

thereby improving the imaging protocols that work 

for pulmonary embolism. 

 First, the practice of making CTPA the primary 

imaging modality for PE diagnosis must be 

emphasized, as this method is known to be highly 

sensitive yet specific in detecting this disease. 

Alternative modalities like ventilation-perfusion 

(V/Q) scanning or magnetic resonance imaging 

(MRI) can be used in special patient populations or 

when the CTPA is restricted from being performed 

(anagnorisis).  

The second point is to attempt to eliminate 

radiation exposure as well as the adverse effects of 

radiation emanating from imaging procedures. 

These include the use of imaging tests where 



Comprehensive Review Of Imaging Protocols For Detecting Pulmonary Embolism Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 07), 665 – 671  670 

necessary and the use of dose optimization 

techniques 

. Finally, research in the future should be directed 

at the determination of the correct ways of what the 

patients feel, the choice of protocols, improvement, 

and evaluation of the economic essence of each 

imaging modality for pulmonary embolism 

treatment and diagnosis. 

Through the implementation of these measures, 

healthcare institutions can increase the accuracy of 

imaging protocols related to pulmonary embolism, 

enhance patient prognosis, and optimize the setting 

of healthcare practice. 
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