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Abstract: 

Venous thromboembolism (VTE), comprising deep vein thrombosis (DVT) and pulmonary embolism (PE), is a 

common and potentially fatal disease. We carried out a narrative review to assess the possibility of the diagnostic 

tests used for suspected pulmonary embolism, DVT. For clinical purposes, we estimated the range of pretest 

probabilities over which each test can accurately confirm or exclude pulmonary embolism. Advanced clinical 
practitioners are regularly faced with ruling out PE in patients who arrive with non-specific symptoms such as 

dyspnea and pleuritic chest pain, which can be quite mild and hence easily overlooked. PEs can be difficult to 

diagnose, especially in the elderly, because their symptoms might be confused with those of other, less serious 

illnesses. 
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INTRODUCTION: 

Pulmonary embolism (PE) a with an estimated 

900,000 venous thromboembolic events happening 

annually in the United States alone, this is a serious 

global public health concern (1). Men and African-
Americans have greater incidences of venous 

thromboembolism, and the risk increases significantly 

with age. Deep venous thrombosis must be treated as 

soon as possible to avoid the development of 

subsequent complications such as pulmonary 

embolism or recurring deep venous thrombosis (2). PE 

can be characterized based on the degree to which the 

pulmonary circulation is impeded by the weight of 

blood clots. It is fair to consider not only the size of the 

embolus but also the underlying cardiac reserve when 

diagnosing pulmonary embolism. As a result, the best 

technique to classify pulmonary embolism is based on 
its hemodynamic implications (3). VTE is typically 

caused by a combination of environmental and 

constitutional risk factors. Trauma, surgery, and 

immobilization are all environmental risk factors for 

thrombosis. Thrombosis risk factors might be either 

hereditary or acquired. Endogenous anticoagulant 

protein deficits (such as antithrombin III, protein C, or 

protein S); increased function of procoagulant 

proteins; or elevated levels of factors VIII, IX, and XI 

are all genetic risk factors (6). Although disruptions in 

normal fibrinolytic function (e.g., TPA deficit, high 
levels of plasminogen activator inhibitor 1 (PAI-1) or 

factor XII deficiency) would be predicted to contribute 

to a hypercoaguable condition, clinical evidence of 

such is scarce (7). In many countries, general 

practitioners are the first to see patients who have 

symptoms of pulmonary embolism. Risk stratification 

can help you decide which patients to refer. All 

diagnostic methods for pulmonary embolism 

exclusion have been developed and validated in 

hospital or acute care settings. However, diagnostic 

prediction models established in one situation 

frequently perform poorly when employed in another. 
As a result, models developed in hospitals or acute 

care settings cannot simply be applied in general care 

(8,9,10). Disparities in the case mix and the prevalence 

of pulmonary embolism attributable to the unselected 

population, as well as differences in physicians' 

familiarity with patients with suspected pulmonary 

embolism, are reasons for the lower performance 

(9,10). As a result, before transferring diagnostic 

models or methods between healthcare settings, their 

performance in the other context must first be 

evaluated. This type of external validation is known as 
domain or setting validation (13,14), or quantification 

of prediction model transportability (15) However, 

calculating the incidence rate of pulmonary embolism 

is difficult because it is frequently not recognized 

without an autopsy. Up to 30% of DVT patients may 

develop symptomatic pulmonary embolism, and 

another 40% may develop silent pulmonary embolism, 

which can be detected with radiological studies (16). 

Pulmonary embolism significantly affects both short- 
and long-term survival in VTE patients (17). VTE 

recurs often in the first few months after the initial 

episode, despite anticoagulant medication (17). 

Expedient diagnosis is crucial for prompt initiation of 

treatment, which improves patient outcomes (17). 

 

The sensitivity and specificity of all diagnostic tests 

must be balanced. Highly sensitive diagnostics prevent 

harm by limiting false-negative results and allowing 

patients to begin therapy as soon as possible. Highly 

specific diagnostics prevent harm by limiting needless 

and sometimes risky confirmatory testing, as well as 
inappropriate therapy. A high sensitivity test is 

required for VTE identification, as a missed DVT 

diagnosis might result in a fatal pulmonary embolus 

or, at the very least, post thrombotic syndrome in the 

leg. A test with limited specificity, on the other hand, 

cannot be tolerated since a false-positive result 

commits a patient to anticoagulation, with all of its 

hazards (18). 

 

METHODOLOGY: 

We searched literature-indexing systems to identify 
the articles relevant to our review, including 

MEDLINE, EMBASE, the Cochrane Controlled 

Trials Register, and the Cochrane Database of 

Systematic Reviews through the period of March, 

2021. To ensure identification of all relevant articles, 

we examined the reference lists from material 

identified through the electronic searching and from 

discussion with experts, and reviewed the tables of 

contents of recent issues of the most relevant 

journals. Search terms ((pulmonary emboli, or 

pulmonary thromboembol, Deep venous thrombosis, 

diagnosis or diagnostic)), including all studies that 
matches our search criteria of such meta-analyses; 

clinical trials; and randomized, controlled trials. 

 

RESULTS: 

Essentials to diagnosis of PE and DVTAccording to 

the American Academy of Family Physicians and the 

American College of Physicians, high-quality data 

supports the use of clinical prediction guidelines to 

determine illness risk before testing (19,20). The 

Wells prediction guidelines for DVT and pulmonary 

embolism (Tables 1 and 2) have been verified and are 
routinely used to assess the likelihood of VTE in 

patients prior to doing more definitive tests. The Wells 

prediction rule outperforms other patients in younger 

patients without comorbidities or a history of VTE. In 
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circumstances where a patient is elderly or has 

comorbidities, physicians should apply their clinical 

discretion (20). 

 

Table.1: Wells Prediction Rule for Diagnosing Pulmonary Embolism: Clinical Evaluation Table for 
Predicting Pretest Probability of Pulmonary Embolism (20) 

Clinical Characteristic Score 

Previous pulmonary embolism or deep vein thrombosis +1.5 

Heart rate >100 beats per minute +1.5 

Recent surgery or immobilization +1.5 

Clinical signs of deep vein thrombosis +3 

Alternative diagnosis less likely than pulmonary embolism +3 

Hemoptysis +1 

Cancer +1 

Note: Clinical probability of pulmonary embolism: low 0–1; intermediate 2–6; high ≥ 7. 

 

Table.2: Wells Prediction Rule for Diagnosing Pulmonary Embolism: Clinical Evaluation Table for 

Predicting Pretest Probability of Pulmonary Embolism (20) 

Clinical Characteristic Score 

Previous pulmonary embolism or deep vein thrombosis +1.5 

Heart rate >100 beats per minute +1.5 

Recent surgery or immobilization +1.5 

Clinical signs of deep vein thrombosis +3 

Alternative diagnosis less likely than pulmonary embolism +3 

Hemoptysis +1 

Cancer +1 

Note: Clinical probability of pulmonary embolism: low 0–1; intermediate 2–6; high ≥ 7. 
 

We found one systematic review that revealed multiple ways for pretests to exclude PE; for each strategy, the post-

test probability was estimated as a function of the pretest probability (fig.1 and fig.2). They have expressed the 

accuracy of diagnostic decisions as a function of pretest likelihood for each diagnostic technique (21,22) 
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fig.1 Post-test probability according to pre-test probability and pooled values (solid line) or limits of 95% 

confidence intervals (broken lines) of the positive likelihood ratio 
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fig.2: 

Post-test probability according to pre-test probability and pooled values (solid line) or limit of 95% 

confidence intervals (broken lines) of the negative likelihood ratio (22) 
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Test D-Dimer to diagnosis VTE and PE: 

We found four systematic studies that looked at the use 

of D-dimer testing alone (without the use of a clinical 

prediction rule) for the diagnosis or exclusion of VTE. 
One of the systematic reviews included 11 studies 

involving 2,126 patients evaluating enzyme-linked 

immunosorbent tests (ELISA), while the other 

included 9 studies involving 1,901 patients testing 

latex turbidimetric assays (23,24,25). The 

methodologies employed in the two meta-analyses 

were comparable, with only research using stated 

reference standards included to reduce reference 

standard bias. The authors used random effects models 

to pool the results and generate summary ROC curves. 

The authors used the original literature test results at a 

D-dimer cutoff of 500 ng/mL for both studies. The 
pooled sensitivity of the ELISA assays for diagnosing 

pulmonary embolism was 95% (95% confidence 

interval [CI], 90%–98%) and the specificity was 45% 

(95% CI, 38%–52%). Latex turbidimetric assay results 

were similar with a sensitivity of 93% and specificity 

of 51%. The authors’ ability to comment on subgroups 

was limited by having few studies. The D-dimer 

ELISA had higher specificity in patients without 

comorbidity than patients with comorbidity, but was 

less sensitive in that subgroup (26).  

 
Two of these studies looked at the use of D-dimer 

testing to rule out pulmonary embolism. Both enzyme-

linked immunosorbent tests (ELISA) and latex 

turbidimetric assays were found to have a high 

sensitivity and a high negative predictive value for 

pulmonary embolism in individuals with a low to 

moderate clinical probability of the disease (using a D-

dimer cutoff of 500 ng/mL) (25,26). Specificity, on the 

other hand, decreased in individuals with associated 

comorbidities, older age, and longer duration of 

symptoms. In a meta-analysis of D-dimer assays for 

the diagnosis of DVT or pulmonary embolism using 
ELISA, Stein et al discovered that pooled specificities 

ranged from 40% to 50%. (27).  

 

We summarized the evidence suggesting that a 

negative extremely sensitive D-dimer test can aid in 

the exclusion of proximal DVT and pulmonary 

embolism in relatively healthy younger patients with 

short duration of symptoms and a low pretest chance 

of VTE. However, the sensitivity of D-dimer assays 

varies, and clinicians should be aware of the type of D-

dimer assay utilized in their clinical environment in 
relation to the population being tested and the type of 

assay employed. 

 

Computed tomography to diagnose PE: 

The systematic studies on helical CT usage in 

pulmonary embolism diagnosis found a wide range of 

summary sensitivities (66% to 93%) but a restricted 

range of summary specificities (89% to 98%). (28). 
Inclusion criteria and reference standards differed 

between reviews, and individual research were highly 

heterogeneous. Segal and colleagues conducted their 

own comprehensive review, covering only prospective 

studies and those that used pulmonary arteriography as 

the reference standard universally, and they validated 

the large variance in sensitivity (45% to 100%) and 

specificity (78% to 100%). (24). The interpretation of 

this research is contentious due to issues such as 

significant referral bias associated with the reported 

evidence. More crucially, the literature has trailed 

behind the fast developments in CT technology in 
recent years. According to the authors of the EPC 

report, helical CT has a sensitivity of 90% and a 

specificity of 95% for diagnosing pulmonary 

embolism when compared to traditional pulmonary 

arteriography. Data published following the EPC 

assessment suggests that current-generation 

multisector CT equipment has much higher sensitivity 

and equivalent specificity to the technology evaluated 

in the EPC evaluation (29). Nonetheless, two recent 

systematic evaluations suggest that helical CT alone 

may not be sensitive enough to rule out pulmonary 
embolism in patients with a reasonably high pretest 

risk (30,31). 

 

CONCLUSION: 

Pulmonary embolism (PE) is a condition in which one 

or more emboli clog the pulmonary artery system. 

Advanced clinical practitioners are frequently faced 

with ruling out a diagnosis of PE in patients who 

present with non-specific symptoms such as dyspnea 

and pleuritic chest pain, which can be very moderate 

and hence easily missed. PEs can be difficult to 

diagnose, especially in the elderly, because their 
symptoms might be difficult to distinguish from those 

of other, less serious conditions. A pulmonary 

embolism (PE) occurs when one or more emboli 

obstruct the pulmonary arterial system. Advanced 

clinical practitioners are regularly faced with ruling 

out PE in patients who arrive with non-specific 

symptoms such as dyspnea and pleuritic chest pain, 

which can be quite mild and hence easily overlooked. 

PEs can be difficult to diagnose, especially in the 

elderly, because their symptoms might be confused 

with those of other, less serious illnesses. 
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