Evaluation of Findings In Positive D-Dimers Cases


Evaluation of Findings In Positive D-Dimers Cases of Pulmonary Embolism Using Computed Tomography Pulmonary Angiography
Ayatullah Roohullah Khumaini, Usman Shakil*, Muhammad Uzair*, Naila Mumtaz*, Naveed Hussain*, Nosheen Sadiq**
Department of Radiology, Combined Military Hospital Okara/National University of Medical Sciences (NUMS) Pakistan, *Department of Radiology, Pakistan Navy Station Shifa Karachi Pakistan, ** Department of Radiology, Combined Military Hospital Thal/National University of Medical Sciences (NUMS) Pakistan
ABSTRACT

Objectives: To evaluate findings of Computed Tomographic Pulmonary Angiography in positive D – Dimers cases of pulmonary embolism.
Study Design: Descriptive cross-sectional study.
Place and Duration of Study: Department of Radiology, PNS Shifa Hospital Karachi, Pakistan from Mar to Aug 2023.
Methodology: One hundred and thirty-nine patients fulfilling our inclusion criteria were recruited in the study. Written consent was taken from all patients. Computed Tomographic Pulmonary Angiography was done for all patients and their findings were recorded. Findings of pleural effusion, pericardial effusion, consolidation, pulmonary thromboembolism and collapse were recorded, and their frequency was noted. Impact of variables such as age and gender on outcome were checked.

Results: Mean age of the group was 48.24±10.41 years. Ninety-six (69.1%) of our patients were males while 43(30.9%) were females. Pulmonary thromboembolism was noted in 17(12.2%) patients, consolidation in 12(8.6%), pleural effusion in 10(7.2%), pericardial effusion in 4(2.9%) and collapse was noted in 1(0.7%) patient. Pulmonary thromboembolism and pleural effusions were seen in younger age group while consolidation and pericardial effusion dominated in the older age group, however the findings were not statistically significant (p>0.05).
Conclusion: Pulmonary thromboembolism was found to be the most common findings of Computed Tomographic Pulmonary Angiography followed by consolidation and pleural effusion. Age and gender did not have a significant impact on the outcome.
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INTRODUCTION
Pulmonary thromboembolism (PE) results from occlusion of the main pulmonary artery, or its  branches, by emboli from any part of the body.1 Acute PE can lead to right heart dysfunction and sudden death, having a 30-day all-cause mortality of 13%.2 Various incidence values have been reported for multiethnic population ranging from 60-75 per 100,000 persons per year  for north American  and European territories.3 Earlier it was formulated that Asian population may show  a lower  incidence of PE, however latest studies have hinted upon similar incidence between Chinese and Caucasian populations.5 Unfortunately, there is lack of data available for patients being admitted for PE in Pakistan. Most patients remain undetected owing to lack of appropriate facilities for investigations and overlapping of myriads of symptoms that are not specific to PE.6
Ongoing advancements in computed tomography (CT) technology have resulted in newer protocols for the diagnosis of PE and it has replaced Digital subtraction angiography (DSA) in almost all the centers around the globe.7 Computed Tomographic Pulmonary Angiography (CTPA) provides the added advantage of excluding conditions that can lead to false positive results in diseases like dissection, pneumonia and even malignancies.8 Studies have shown that pleural effusion (16.5%), pericardial effusion (9.55%), consolidation (7.9%), collapse (12.2%) and pulmonary thromboembolism (32%) are main findings in PE.9 Blood D-dimer levels are frequently used to diagnose pulmonary embolism owing to its high sensitivity and negative predictive values.10 
Our study aimed to assess findings of CTPA in cases of pulmonary thromboembolism in patients being presented in our setup with positive D Dimers. This study will enhance the role of non-invasive modality to correctly identify the findings of CTPA and provide an efficient and pragmatic clinical tool to avoid unnecessary laboratory investigations or interventional procedures.

METHODOLOGY
This cross-sectional study was conducted at the Radiology Department of PNS Shifa Hospital Karachi, Pakistan from March to August 2023, after seeking formal approval from the Institutional Ethical Review Board (ERC/2023/RAD/06).
Inclusion Criteria: Patients of either gender aged between between 30 to 70 years, clinically suspected cases of pulmonary embolism (dyspnea, pleuritic chest pain, cough, hemoptysis or syncope), D-Dimer levels ≥ 500 µg/L and duration of symptoms < 12 hours were included.  
Exclusion Criteria: Patients with chronic liver disease, lung malignancy, pulmonary tuberculosis, renal failure, pregnancy and interstitial lung disease were excluded. 
 WHO sample size calculator was used to calculate the sample size keeping frequency of consolidation as 7.9%, which came to 139. 

Patients were selected using non-probability consecutive sampling, and informed written consent was taken. Computed Tomographic Pulmonary Angiography (CTPA) was done on 160 Slice Toshiba Aquilion CT scan machine using 60 mL of non-ionic contrast with a 100 mL saline chaser at 5 mL/s.  Findings of pleural effusion, pericardial effusion, consolidation, pulmonary thromboembolism and collapse were recorded. Each study was reported by specialist radiologists having at least five years of post-fellowship experience and were blinded from the clinical and laboratory findings of each patient. Bias and effect modifiers were controlled by strictly following the inclusion criteria. 
Data was entered and analyzed using Statistical Package for Social Sciences (SPSS) version 25. Percentages and frequency were calculated for variables like gender and CTPA findings whereas mean and standard deviation were calculated for age. Effect modifiers were controlled through stratification of age, gender and duration of disease to see the impact of these variables on outcome, followed by Chi-square/Fisher Exact test. A p value ≤ 0.05 was considered statistically significant.
RESULTS

One hundred and thirty-nine patients were included to assess Computed Tomographic Pulmonary Angiography (CTPA) findings in clinically suspected cases of pulmonary thromboembolism. Mean age of the group was 48.24±10.41 years.  Ninety-six (69.1%) were males while 43(30.9%) were females. Pulmonary thromboembolism was found in 17(12.2%), consolidation was documented in 12(8.6%), pleural effusion was found in 10(7.2%) patients, pericardial effusion in 4(2.9%) patients and collapse was noted in 1(0.7%) as shown in Table-I.
Table-I: Frequency Distribution of Computed Tomographic Pulmonary Angiography findings (n=139)

	CTPA Findings
	n(%)

	Pulmonary Thromboembolism
	17(12.2)

	Consolidation
	12(8.6)

	Pleural Effusion
	10(7.2)

	Pericardial Effusion
	4(2.9)

	Collapse
	1(0.7)

	No Findings
	95(68.3)


*CTPA: Computed Tomographic Pulmonary Angiography 

Stratification of age group was done with respect to CTPA findings to find out statistical significance. Data was clustered in two age groups, one age 30-50 and the other more than 50. The results are shown in Table-II. Pulmonary thromboembolism and pleural effusions were seen in younger age group while consolidation and pericardial effusion dominated in the older age group.
Table-II: Distribution of Computed Tomographic Pulmonary Angiography findings among Stratified Age Groups (n=139)

	CTPA FINDINGS
	AGE GROUP (years)
	p-Value

	
	30 – 50

(n= 80)
	>50

(n=59 )
	

	PULMONARY THROMBOEMBOLISM
	Yes
	10(7.2%)
	7(5.0%)
	0.910

	
	No
	70(50.4%)
	52(37.4%)
	

	

	CONSOLIDATION
	Yes
	5(3.6%)
	7(5.0%)
	0.195

	
	No
	75(54.0%)
	52(37.4%)
	

	

	PLEURAL EFFUSION
	Yes
	6(4.3%)
	4(2.9%)
	0.573

	
	No
	74(53.2%)
	55(39.6%)
	

	

	PERICARDIAL EFFUSION
	Yes
	1(0.7%)
	3(2.2%)
	0.205

	
	No
	79(56.8%)
	56(40.3%)
	

	

	COLLAPSE
	Yes
	1(0.7%)
	0(0.0%)
	0.575

	
	No
	79(56.8%)
	59(42.4%)
	


*CTPA: Computed Tomographic Pulmonary Angiography
Gender wise stratification with respect to CTPA findings showed no statistical significance as shown in Table-III. Pulmonary thromboembolism, pleural and pericardial effusions were seen in male patients, while an equal number of male and female patients showed consolidation. No female patients had pericardial effusion or collapse. 
Table-III: Distribution Of Ctpa Findings Among Gender (n=139)

	CTPA Findings
	Gender
	P-value

	
	Male

(n= 96 )
	Female

(n= 43)
	

	Pulmonary thromboembolism
	Yes
	11(7.9%)
	6(4.3%)
	0.678

	
	No
	85(61.2%)
	37(26.6%)
	

	

	Consolidation
	Yes
	6(4.3%)
	6(4.3%)
	0.135

	
	No
	90(64.7%)
	37(26.6%)
	

	

	Pleural effusion
	Yes
	7(5.0%)
	3(2.2%)
	0.627

	
	No
	89(64.0%)
	40(28.8%)
	

	

	Pericardial effusion
	Yes
	4(2.9%)
	0(0.0%)
	0.223

	
	No
	92(66.2%)
	43(30.9%)
	

	

	Collapse
	Yes
	1(0.7%)
	0(0.0%)
	0.691

	
	No
	95(68.3%)
	43(30.9%)
	


*CTPA: Computed Tomographic Pulmonary Angiography
DISCUSSION

Chest CT angiography (CTA), bearing the advantages of being non-invasive, relative risk free and its adequate ability to detect intra-arterial thrombosis in pulmonary vasculature, is being used as first line imaging tool in clinically suspected cases of PE with a reported sensitivity and specificity ranging from 64% to 100% and 89% to 100% respectively.11,12 An added benefit is its ready availability, which facilitates diagnosis within hours of onset of symptoms. A significant gain of CTA is detection of substitute conditions that can cause similar symptoms in presence of negative scans for PE. There is a wide spectrum of findings that overlap with other diagnoses like consolidation, malignancy, congestive cardiac failure, pericardial and pleural effusions, and chronic obstructive airway disease.13 
In our study, mean age was 48.24±10.41 years. This mean has been lower in comparison to other studies where mean age ranges from 59.3±17.1 to 63 years.10-13 Our study showed almost double the ratio of males to female. Data shows that no gender-based predisposition of cases is reported. The reason in our view is that although the most prevalent cause of PE is deep venous thrombosis and that affects old age or pregnancy, but our institution being a military hospital sees a lot of young and middle aged male population owing to their service background. This may have skewed the results towards age and male gender. The study of Chen et al. documented to have a male to female ratio of 43.2% to 56.8% whereas Ferreira et al. reported a ratio of 67% to 33 % respectively.10,11
In the present study, pleural effusion was noted in 10(7.2%) patients, pericardial effusion in 04(2.9%), consolidation in 12(8.6%), pulmonary thromboembolism in 17(12.2%) and collapse was noted in 01(0.7%) patient. Various studies have reported the findings of CTPA as pleural effusion (16.5%), pericardial effusion (9.55%), consolidation (7.9%), collapse (12.2%) and pulmonary thromboembolism (32%). The results appear to be in concordance with the published data that showed pulmonary thromboembolism in majority of the patients followed collapse, consolidation and effusion.14,15
The accessibility of CTPA in most tertiary care institutions has led to its over use in its role in diagnosis of PE. The positive rate for CTPA has not been established, whereas some centers consider a 10 % percent rate as acceptable.16 Even in the absence of direct findings of pulmonary embolism, no gold standard is available to exclude the diagnosis, especially when peripheral or segmental arterial pulmonary branches are involved. In our study, out of 139 cases, CTPA gave positive findings in 44 patients and remained unremarkable in rest. Clinicians often treat the patients of PE with anti-coagulants despite a negative CTPA and yield good outcomes thus a negative CTPA does not exclude a terminal branch PE in an appropriate clinical setting.17
Many newer techniques are gaining popularity in the diagnosis of PE like Single-photon emission computed tomography ventilation perfusion scanning and low dose computed tomography (LDCT). The role of prior has been established owing to its improved sensitivity and specificity, whereas the utility of LDCT warrants further research.18 The issue of availability, cost effectiveness and technical expertise of newer modalities creates a hindrance in their wide spread acceptability at present.19-20
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LIMITATIONS OF STUDY 
Our study showed limitation in generalization of results to pregnant patients, as our sample did not include patients with pregnancy. Pulmonary embolism being a major complication of pregnancy has a worldwide reported incidence of perinatal mortality ranging from 2 to 14%.20 Owing to radiation hazard, CTPA is not advised routinely and clinical and laboratory correlation is done for suspected PE in pregnant patients. 
CONCLUSION

Pulmonary thromboembolism was found to be the most common findings of CPTA followed by consolidation and pleural effusion. Further large-scale work is recommended for validation of current findings.
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