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ABSTRACT

BACKGROUND

Acute Pulmonary Thromboembolism (APTE) is a time-critical cardiovascular emergency resulting
from thrombotic obstruction of the pulmonary arteries, frequently arising from deep vein thrombosis
(DVT) of the lower limbs. Its estimated annual incidence ranges from 39 to 115 cases per 100,000
population, with a rising trend observed globally. It is associated with significant morbidity and
mortality, particularly in cases that present with hemodynamic instability, right ventricular
dysfunction, or respiratory compromise. Despite the availability of effective treatment, delayed
diagnosis and underutilization of bedside modalities and thrombolytic therapy in eligible patients often
result in preventable deaths. This study evaluates a multimodal integrated bedside approach for early
diagnosis and management of APTE.

AIMS

To assess the utility of Wells score, point-of-care ultrasound (POCUS), and 4-point compression
ultrasonography in diagnosing APTE and guiding thrombolysis, especially when CTPA is not feasible.
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MATERIALS AND METHODS

A retrospective observational study was conducted on 38 patients with suspected APTE at a tertiary
care center. Patients were assessed using clinical scoring, POCUS, and 4-point compression
ultrasonography. Outcomes of thrombolysis were compared between CTPA-confirmed and bedside-
diagnosed groups.

RESULTS

Dyspnea (73.7%) and tachycardia (57.9%) were common symptoms. Bedside tools identified 16
patients for thrombolysis without CTPA, all survived with clinical improvement. The CTPA group
had 3 deaths due to delays. Overall, 84% showed hemodynamic recovery and 71% improved RV
function post-thrombolysis.

CONCLUSION

In patients with acute pulmonary thromboembolism, a bedside diagnostic approach integrating
POCUS, Wells score, and clinical evaluation effectively identified high-risk patients when CTPA was
not feasible. Early thrombolysis based on these findings achieved comparable survival and clinical
improvement when CTPA is not feasible. Delays in diagnosis were linked to increased mortality,
highlighting the importance of rapid multimodal bedside assessment in resource-limited or unstable
settings.

KEYWORDS
Acute Pulmonary Thromboembolism (APTE), Deep Vein Thrombosis (DVT), Computed
Tomography Pulmonary Angiography (CTPA).

INTRODUCTION

Acute Pulmonary Thromboembolism (APTE) is a critical cardiovascular emergency resulting from
obstruction of the pulmonary arteries, most often due to deep vein thrombosis (DVT) of the lower
limbs. Its nonspecific and often subtle presentation frequently leads to diagnostic delays, contributing
to high morbidity and mortality-particularly in resource-limited settings like India.[234

The global incidence of APTE is rising, estimated at 39-115 cases per 100,000 population
annually. While computed tomography pulmonary angiography (CTPA) remains the gold standard for
diagnosis, which may not be available in all clinical settings, especially in resource-limited
environments.*l Multiple modalities are available to diagnose acute pulmonary thromboembolism,
including clinical assessment, D-dimer testing, CTPA (gold standard modality), risk stratification, and
clinical probability scores (such as the Wells or Geneva score).[+567]

However, these conventional pathways can be time-consuming-an important limitation when
“time is life” in APTE.[®l The integrated use of these tools helps minimize unnecessary investigations
while ensuring timely diagnosis in high-risk patients.[23°]

To bridge this gap, an integrated bedside diagnostic approach-combining clinical risk
stratification using the Wells score, point-of-care ultrasound (POCUS), and four-point compression
ultrasonography-has emerged as a practical and cost-effective alternative.

This bedside approach allows for rapid identification of high-risk patients and timely initiation
of thrombolytic therapy, which is crucial for improving clinical outcomes. 3]

Despite effective treatment options, many preventable deaths still occur due to delays in
diagnosis and underutilization of thrombolysis. This study aims to evaluate the utility, effectiveness,
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and safety of this integrated diagnostic strategy in the timely diagnosis and management of APTE,
especially where advanced imaging is not feasible/contraindicated.["

Objectives of the Study

Primary Objective

Evaluate the diagnostic utility of an integrated approach-including clinical presentation, risk factor
assessment, Wells score, point-of-care ultrasound (POCUS), and 4-point compression
ultrasonography - for the early detection and management of acute pulmonary thromboembolism
(APTE) in a tertiary care center.

Secondary Objectives

1. To assess whether this integrated bedside method can serve as a practical alternative when CTPA
is not feasible or contraindicated.

2. To describe the demographic and clinical profiles of patients diagnosed with APTE.

3. Toanalyze the impact of early thrombolysis guided by the integrated approach on patient outcomes
and mortality.

MATERIALS & METHODS

Study Design

e This was a retrospective observational study conducted to evaluate the diagnostic and clinical
utility of an integrated bedside approach in the management of acute pulmonary thromboembolism
(APTE).

e The study included patients diagnosed and managed in the Emergency department using a
multimodal protocol comprising:

v' Detailed clinical assessment

v Wells score-based risk stratification

v’ Point-of-care ultrasound (POCUS)

v’ Selective thrombolysis based on bedside findings when CTPA was not feasible.

e Patient records were reviewed to analyze diagnostic accuracy, treatment decisions, and clinical
outcomes. The study focused on real-world emergency settings where timely bedside decision-
making was critical, especially in resource-limited scenarios or in patients with hemodynamic
instability.

Study Setting
The study was conducted at the Emergency and Cardiology Departments of Shridevi Institute of
Medical Sciences and Research Hospital, Tumakuru, a tertiary care.

Study Duration

The study was conducted over 17 months, from January 2024 to May 2025, allowing inclusion of
sufficient cases.
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Inclusion Criteria
e Patients >18 years of age.
e Patients with clinical suspicion of acute pulmonary embolism based on symptoms: dyspnea, chest
pain, hemoptysis, syncope, tachycardia, or hypoxia.
e Patients evaluated using well’s score and echocardiography either before or as part of diagnostic
workup. 63
e Patients who provide informed consent (or proxy consent if the patient is incapacitated).

Exclusion Criteria

e Chronic pulmonary embolism or chronic thromboembolic pulmonary hypertension (CTEPH).
Patients with inadequate or missing data.

Pregnant patients.

Patients with alternative diagnoses that explain symptoms.

Patients unwilling or unable to give consent.

Study Sampling

e Convenience sampling was used. All eligible and available patients presenting with suspected
APTE during the study period were included based on predefined criteria without randomization

e Based on a 10% prevalence rate and a 90% confidence level with 10% margin of error.

Study Sample Size
e The minimum required sample size was 35.
e Atotal of 38 patients were included.

Study Groups
e Patients were grouped based on the diagnostic method used. One group (n=22) underwent CTPA,
in that three patients deteriorated hemodynamically during transfer from CTPA-prior to receiving
thrombolysis and subsequently died even after resuscitation and thrombolysis.
e While the second group (n=16) was diagnosed using clinical evaluation, POCUS, Well’s score and
due to CTPA limitations.
» 10 Patients were thrombolysed based on:
v Hemodynamic instability (e.g., hypoxia and hypotension)
v High Wells Score indicating a strong clinical suspicion of PE.
v' Positive POCUS findings (suggestive of RV dysfunction, DVT).
» 6 additional Patients were also thrombolysed due to:
v’ Three patients deteriorated while being shifted for CTPA.
v" Two patients refused CTPA due to financial constraints.
v" One patient had technical limitations that precluded CTPA, along with ongoing clinical
instability.

Study Parameters

The study recorded clinical features, Wells score, POCUS findings, 4-point compression ultrasound
results, CTPA reports (if available), thrombolysis decisions, hemodynamic status, and outcomes like
mortality and hospital stay.
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Study Procedure

Each patient underwent initial assessment with Wells score and bedside ultrasound. CTPA was
performed when feasible. Thrombolysis was guided by hemodynamic status and bedside findings.
Outcomes were monitored and recorded.

Study Data Collection

Data were collected retrospectively from medical records using a structured form. Variables included
demographics, clinical signs, diagnostic tools used, treatment given, and outcomes such as survival
and length of hospital stay.

Data Analysis

Data analysis was performed using SigmaPlot and R v4.5.0. Normality was assessed by the Shapiro—
Wilk test. Parametric or non-parametric tests were used as appropriate. A p-value < 0.05 was
considered statistically significant.

Ethical Considerations

Ethical approval was obtained from the institutional ethics committee. Informed consent was taken
from all participants or legal guardians. Data were anonymized, and confidentiality was strictly
maintained throughout the study.

RESULTS
Age Frequency Percentage
20-30 7 18.4%
40-50 3 7.9%
50-60 19 50%
>60 9 23.7%
Total 38 100%
Table 1: Age Distribution of Participants
AGE IN YEARS
20
18
16
5 1
o
{ s
4 -
: $
’ 20-30 40-50 50-60 >60
Age In years
Graph 1: Age Distribution of Participants
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Gender Distribution of Participants

Sex Frequency Percentage
Male 24 63.2%
Female 14 36.8%
total 38 100%
Table 2: Gender Distribution of Participants
SEX
Graph 2: Gender Distribution of Participants
Regional Distribution of Participants
Regional Distribution Frequency Percentage
Rural 10 26.3%
Urban 28 73.7%
Total 38 100%
Table 3: Regional Distribution of Participants

Frequency
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65

Graph 3: Regional Distribution of Participants
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Clinical Presentation of Participants

Symptoms Freqguency Percentage
Chest Pain 13 34.2%
Breathlessness 31 81.6%
Cough 16 42.1%
Hemoptysis 0 0
Syncope 3 7.9%
Table 4: Clinical Presentation of Participants
Symptoms
SYNCOPE  mmmm
0 HEMOPTYSIS
§
a2 COUGH I
3
9 BREATHLESSIN ESS 0
CHEST PAIN I
0 5 10 15 25 30 35
Gq%ﬁnimi Presentation of Participants
Vitals
a) Pulse Rate
PR Frequency Percentage
<60bpm 00 00
60-100bpm 06 15.7%
>100bpm 32 84.2%

Table 5: Pulse Rate of partlcipants
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Graph 5: Pulse Rate of Parficipants

b) Respiratory Rate

RR Frequency Percentage
Normal 02 5.2%
Tachypnea 36 94.7%
Table 6: Respiratory Rate of Participants
Respiratory rate
40 36
35
30
25
20
15
10
5 2
0 [
Mormal Tachypnea
B RR ® Columni Series 3
Graph 6: Table 6: Respiratory Rate of Participants
C) Mean Arterial Blood Pressure:
BP Frequency Percentage
=> 65mmHg 27 71.0%
<65mmHg 11 28.9%

Table 7: MAP of Participants
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Graph 7: MAP of Participanis

d) Saturation at Room Air

SPO2 @ RA Frequency Percentage
>90 %@RA 12 31.5%
<90 %@RA 26 68.4%
Table 8: SPO2 @RA of Participants
Saturation @RA
30
26
25
20
15 1
10
5
0
>80mmHg <90mmHg
H frequency Column2
Graph 8: SPO2 @RA of Participants
Risk Factors
Risk Factors Frequency Percentage
Recent Surgery 10 26.3%
DVT 22 57.9%
Smoking 12 31.5%
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Trauma 6 15.7%
Pregnancy 0 0
Cancer 0 0

Table 9: Risk Factors in Participants

25
22
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10
10
6
5
0 0
0
RECENT DVT SMOKING TRAUMA  PREGNANCY CANCER
SURGERY
m FREQUENCY
Graph 9: Risk Factors in Participanis

Past History

Past History Freguency Percentage
HTN 25 65.8%
DM 13 34.2%

Dyslipidemia 6 15.7%

COPD 9 23.6%
CVA 0 0
CCF 6 15.8%

Table 10: Past History of Participants
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Graph 10: Past History of Participants
ECG Findings
ECG Findings Frequency Percentage
Sinus tachycardia 32 23.7%
S1Q3T3 3 7.9%
T wave inversion 21 60.5%
P pulmonale 3 7.9%
RBBB 6 7.9%
Table 11: ECG Findings
ECG findings
35 32
20
25
21
20
15
10 6
5 3 3
. B ] I
Sinus Tachycardia 51Q3T3 Twave inversion P pulmonale REEB
M Freguency ™ Columnl
Graph 11: ECG Findings
Bedside POCUS
POCUS Findings Frequency | Percentage
Echocardiography Dilated RA and RV 29 76.3%
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Dilated 1\VVC (poor collapsibility) 31 81.5%
LV dysfunction 05 13.1%
Lung ultrasound B-Lines 15 39.4%
Pleural effusion 3 7.89%
4 point compression 9 10.5%
Table 12: Bedside POCUS
BEDSIDE POCUS
= frequency Series 2
40
35 31
30
25
20
15
10 i
5 = 3 %
0 = = =
mcConnell's sign dilated IVC B-Lines pleural effusion 4 point
compression test
Graph 12: Bedside POCUS
Chest X Ray
Chest X Ray Findings Frequency Percentage
Prominent Pulmonary Artery 04 10.5%
Pleural Effusion 03 7.9%
NAD 31 81.5%

Table 13: Chest X Ray
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Chest X ray
L 31
a0
25
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prominent pulmonary pleural effusion MNAD
artery
B frequency Column2
Graph 13: Chest X Ray
NT proBNP
NT proBNP Frequency Percentage
Normal 15 39.4%
Elevated 23 60%
Total 38 100%
Table 14: NT pro BNP
»s 2 NT proBNP
20
15
15
10
5
0
Normal Elevated
m freguency
Graph 14: NT pro BNP.
CTPA
CTPA Frequency Percentage
Yes 22 57.8
No 16 42.1
Total 38 100.0

Table 15: CTPA (yes/no)
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CTPA
= frequency
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Graph 15: CTPA (yes/no)
Well’s Score
Well’s Score Frequency Percentage
0-1: low risk 00 00
2-6: moderate risk 07 18.4%
>6: high risk 31 81.5%
Table 16: Well’s Score
Chart Title
35
30
25
20
15
10
5 N
o
low risk moderate risk high risk
m frequancy
Graph 16: Well’s Score
2D Echo
2 D Echo Finding Frequency
LV Dysfunction 5
RV Dysfuction 19
Dilated RA, RV 26
PAH 19
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| Table 17: 2D ECHO Findings

2D ECHO
20 6
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® FREQUENCY
Graph 17: 2D ECHQ Findings

Duration of Hospital Stay

Duration of hospital stay Frequency Percentage
< 5 days 17 44.7%
510 days 12 31.5%
> 10days 03 7.89%
Table 18: Duration of Hospital Stay of Participants
Chart Title
16
12
10
8
3]
4 3
2
; ]
< 5 days 5-10 days =10days
B frequency M Columnl
Graph 18: Duration of Hospital Stay of Participants
Mortality
Mortality Frequency Percentage
Survived 32 84%
Died 06 15%
Table 19: Mortality
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Mortality
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Graph 19: Mortality
DISCUSSION

In this study of 38 patients with acute pulmonary thromboembolism (PTE), the integrated bedside
diagnostic approach combining Wells score, point-of-care ultrasound (POCUS), and 4-point
compression ultrasound demonstrated significant utility, particularly in resource-limited settings and
in hemodynamically unstable patients were computed tomography pulmonary angiography (CTPA)
was either not feasible or contraindicated.>311]

The demographic profile revealed a mean age of 45 years, with the majority clustered in the
40-50 years age group. The male predominance (63.2%) aligns with prior epidemiological
observations suggesting higher PTE incidence among men. The higher proportion of urban patients
(73.7%) could reflect healthcare accessibility or referral bias rather than true prevalence.

Dyspnea emerged as the most frequent presenting symptom (81.6%), consistent with existing
literature identifying it as a hallmark symptom of PTE. Other symptoms included cough (42.1%) and
chest pain (34.2%). Among clinical signs, tachypnea (94.7%) and hypoxia (68.4%) were most
commor},]reaffirming the importance of recognizing these non-specific but critical findings in acute
settings.®

Risk factor analysis highlighted deep vein thrombosis (DVT) as the leading contributor,
followed by smoking and recent surgery, underscoring the need for vigilant risk stratification in
hospitalized and perioperative patients. The notable prevalence of hypertension (65.8%), diabetes
mellitus (34.2%), and chronic obstructive pulmonary disease (COPD, 15.8%) reflects comorbidity
patterns frequently encountered in PTE populations.F!

Electrocardiographic evaluation predominantly showed T wave inversion (60.5%) and sinus
tachycardia (23.7%), which, although non-specific, reinforce the utility of ECG as part of the broader
diagnostic strategy.

Bedside POCUS findings were significant: dilated right atrium (RA) and right ventricle (RV)
were observed in 76.3% of patients, and a dilated inferior vena cava (IVC) in 81.5%, supporting the
role of echocardiography in the rapid assessment of right heart strain suggestive of PTE. The Wells
score stratified 81.5% of patients into the high-risk category, complementing ultrasound findings for
timely clinical decision-making.F!

CTPA was performed in 22 patients; in the remaining patients, either due to hemodynamic
instability or contraindications, the integrated bedside approach enabled effective diagnosis and risk
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stratification. This approach proved especially valuable in our setting, where timely access to advanced
imaging may be challenging.

Duration of hospital stay among 17 patients was <5 days and average 5-10 days among 12
patients, reflecting the acute nature of the condition and the need for prolonged monitoring or treatment
in certain cases. Mortality was 15%, which, while significant, aligns with reported figures for high-
risk PTE, highlighting the disease’s severity. PESI score predicted 30-day mortality in 57.9% and
34.2% of patients, consistent with its established prognostic utility.™

Overall, our findings highlights that an integrated diagnostic strategy leveraging clinical
probability (Wells score) and bedside ultrasound (POCUS and compression ultrasonography) can
effectively guide diagnosis and management, particularly in setting where CTPA is not
feasible/contraindicated. This reinforces the importance of structured, non-invasive protocols in
improving patient outcomes in acute pulmonary thromboembolism.

CONCLUSION

This study highlights the effectiveness of an integrated diagnostic strategy for the early diagnosis and
management of acute pulmonary thromboembolism (PTE), particularly in hemodynamically unstable
patients and resource-limited settings where advanced imaging like CTPA may not be feasible or is
contraindicated.

The systematic use of bedside tools such as the wells score and POCUS enabled timely risk
stratification and guided appropriate thrombolytic intervention. Overall, the study emphasizes the
value of structured, non-invasive protocols for early diagnosis, faster decision making with appropriate
treatment modalities and better patient outcomes in the management of APTE. Further research is
needed to validated these findings across different patient populations.
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