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INTRODUCTION

needed for timely diagnosis and treatment.

Pulmonary embolism causes cardiovascular death and disability as well as psychological illness and emotional
distress.™! Acute pulmonary embolism is a life-threatening condition and the 3rd most common cause of
cardiovascular disease mortality worldwide. Pulmonary Embolism is the most common preventable cause of
hospital death and responsible for 10% of hospital deaths.™! The diagnosis of pulmonary embolism is often delayed
due to its non-specific signs and symptoms which is the cause for mortality So high degree of clinical suspicion is

Pulmonary Embolism occurs when a blood clot that has
arisen from a different area obstruct the pulmonary
arteries. Most often pulmonary embolism originates
from a DVT in the lower limbs than from upper limbs."*®
Pulmonary Embolism can be classified as massive
pulmonary embolism, sub-massive pulmonary embolism,
small to moderate Pulmonary Embolism. Patient presents
with systolic blood pressure <90mm hg, poor perfusion
multiple system failure due to extensive thrombus such
as saddle Pulmonary Embolism or Right or Left main
pulmonary artery thrombus. In sub-massive pulmonary
embolism patient is hemodynamically stable but RV
dysfunction can be seen where as in small to moderate
pulmonary embolism pt has normal hemodynamic with
normal RV function.!’)

This classification assists in prognostication and clinical
management. Pulmonary Embolism causes non-specific
signs and symptoms hence clinical suspicion is utmost
important in arriving at the diagnosis.as Pulmonary
Embolism notoriously masquerades other illness, patient
present with unexplained dyspnoea, tachypnoea or chest
or present of risk factors for Pulmonary Embolism must
undergo diagnostic tests for Pulmonary Embolism.®!

Plasma d-dimer through a nonspecific test can be used as
a screening tool when pulmonary embolism is not among
the likely diagnosis. But when Pulmonary Embolism is
strongly suspected one can directly proceed to CT chest
imaging without d-dimer.”! the upper limit of d-dimer
needs to be adjusted according to age. For older patients
the age adjusted d-dimer cut-off level is age multiplied
by.% Despite recent advancements pulmonary embolism
is underdiagnosed and unreported in india.*Y our study
tries to shed more light regarding various clinical aspects
of pulmonary embolism.

MATERIALAND METHODS

We conducted a retrospective study of patients with
acute Pulmonary Embolism at our institute between
AUG 2024 to AUGUST 2025. the study included all the
patients diagnosed with acute pulmonary
thromboembolism. Data on clinical presentation,
Investigations and management were collected and
analysed. A diagnosis of pulmonary embolism was
established of there was a evidence of thrombus on CT
Pulmonary Angiography.

Patients with pulmonary embolism were categorised
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based on clinical and echocardiography findings.
Massive pulmonary thromboembolism was diagnosed by
evidence of hemodynamic compromise (systolic blood
pressure <90mmhg) while sub-massive pulmonary
embolism was defined by right ventricular dysfunction
on echocardiography in the absence of hemodynamic
compromise. Patients without either of these features
were classified as having minor pulmonary embolism.

D dimer testing was performed using enzyme limed
fluorescent assay with values >500ng/dl considered
positive.2D ECHOCARDIOGRAPHY was performed
using PHILIPS HD 7 machine, CT Pulmonary
Angiography was carried by 192 slice siemens machine.
Necessary biomedical investigations were done.
Patient eligible for thrombolytic therapy received
Tenecteplase.

The rest of the patients were anticoagulated with low
molecular weight heparin. Statistical Analysis: Data were
analysed using descriptive and inferential statistics. A p-
value < 0.05 was considered statistically significant.

RESULTS

29 patients diagnosed with Pulmonary Embolism were
included in the study. The mean age of patients included
in the study was found to be 51.5 years.

Sex Distribution of Patients

58.6%

Male Female ratio was 1.42:1

Risk factors are assessed and illustrated in the table, mc
risk factor in our study was alcohol.

Risk factor No.of patients
SMOKING 9-(31.03%)
ALCOHOL 13-(44-82%)
H/O IMMOBILITY 3-(10.34%)
H/O COPD 4-(13.79%)
H/O CARCINOMA 2-(6.8%)

Risk Factors among PE Patients

Number of Patients

Alcohol  Immobilization
Risk Factors

Smoking COPD Cancer

Symptoms

SYMPTOMS NO.OF PATIENTS
SHORTNESS OF BREATH 26 PATIENTS (89.6%)
CHEST PAIN 11 PATIENTS (37.9%)
SYNCOPE 8 PATIENTS (27.57%)

PALPITATIONS

6 PATIENTS (20.6%)

FEVER WITH COUGH

4 PATIENTS (13.7%)

Presentin

Number of Patients

g Complaints

SOB Chest Pain

D DIMER
28 patients
negative for d dimer and is

ECG

Syncope

Palpitations Fever/Cough

have elevated d dimer, 1 patient is

highly suspicious patient.

ECG CHANGES

NO.OF PATIENTS

SINUS TACYCARDIA

14 PATIENTS (48.2%)

RBBB 5PATIENTS (17.2%)
ST SEGMENT CHANGES 3PATIENTS (10.3%)
NORMAL 4 PATIENTS (13.7%)
S1Q3T3 3PATIENTS (10.3%)

ECG Fi

indings

ECG Finding

ECHO FINDINGS

NO.OF PATIENTS

RV DYSFUNCTION

9 PATIENTS (31.03%)

PAH 16 PATIENTS (55.17%)
RA-RV DILATION 11 PATIENTS (37.93%)
NORMAL 6 PATIENTS (20.68%)

TR 17 PATIENTS (58.62%)

2D Echo Findings

20

15
10
5 .
o
RV PAH

Dysfunction

Number of Patients

F

RA-RV Normal Mod TR

Dilatation

indings
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CT PULMONARY ANGIOGRAPHY
CTPA was done for all the patients was positive for
presence of pulmonary thrombus.

Based on CTPA findings and other investigations
patients were classified into Massive & Sub- massive,
Minimal PE 3 patients with massive pulmonary
embolism-Tenecteplase was administered. 6 patients with
sub  massive  pulmonary  embolism  -managed
conservatively 20 patients with mild pulmonary
embolism- managed conservatively.

DISCUSSION

Pulmonary embolism (PE) notoriously masquerades as
other illnesses such as asthma, pneumonia, and
congestive heart failure, and often occurs concomitantly
with other medical conditions.'! Hence, it remains a

diagnostic challenge, while progress in diagnostic
modalities and treatment alternatives has improved
considerably.  However, challenges remain in

achieving prompt diagnosis, refining therapeutic
approaches, and minimizing long-term
complications."2* The present study enhances current
knowledge regarding the clinical manifestation of
pulmonary embolism.

Recent surgery, malignancy, immobilization, and recent
hospitalization are major risk factors for the development
of venous thromboembolism (VTE). Hospitalization for
surgery or acute medical illness accounts for nearly 50—
66% of the total VTE burden. Estrogen- and
progesterone- containing medications also increase the
risk of VTE.™ Major modifiable risk factors include
obesity, cigarette smoking, and hypertension. In the
present study, approximately 70-80% of patients had a
definite identifiable risk factor.

Patients presenting with dyspnoea, tachycardia, and
hypoxia (in about 50% of cases) should raise suspicion
of pulmonary embolism. Syncope and cyanosis generally
indicate massive pulmonary embolism?’. In our series,
dyspnoea was the most common presenting symptom,
followed by chest pain.

The diagnostic workup of pulmonary thromboembolism
(PTE) requires a battery of investigations such as
electrocardiography (ECG), chest X-ray (CXR), arterial
blood gas (ABG) analysis, D- dimer assay, cardiac
biomarkers, and CT pulmonary angiography (CTPA).!!

Echocardiogram findings in pulmonary
thromboembolism(PTE) are diverse and non-specific and
may include T-wave inversions,  ST-segment

abnormalities, incomplete or complete right bundle
branch block, right axis deviation, and sinus tachycardia.
Sinus tachycardia is the most common ECG finding. In
approximately 20% of cases, ECG may be normal. The
classical S1Q3T3 pattern is seen in about 10% of
patients, as demonstrated by McGinn and White.'®* |n
our study, sinus tachycardia occurred frequently in

patients with PTE, a finding that parallels observations
made in earlier studies.

The plasma D-dimer is a specific derivative of cross-
linked fibrin. When the D-dimer level is below the
established cut-off value, the sensitivity and negative
predictive value for venous thromboembolism (VTE)
are 95% or higher.” Elevated D-dimer levels are
non-specific for pulmonary embolism and may be seen
with advancing age, infections, malignancy, and during
the second and third trimesters of pregnancy. Age-
adjusted cut-off values (age x 10 pg/L above 50 years)
improve the specificity of D-dimer testing. In our case
series, D-dimer was positive in 85— 90% of patients,
which was similar to studies conducted by Hammond
and Hassan, who reported that no patients with D-dimer
levels <275 ng/dL had pulmonary embolism.??

In the majority of cases, pulmonary embolism originates
from lower-extremity deep vein thrombosis (DVT).
Venous ultrasonography (USG) establishes the diagnosis
of DVT and is a widely available technique.”® In the
setting of suspected pulmonary embolism, USG is
considered diagnostic when it demonstrates DVT in a
symptomatic patient. However, in many cases of CT-
confirmed pulmonary embolism, there is no evidence of
peripheral venous thrombosis, probably because the
entire thrombus embolized to the pulmonary arteries.?"
In our present study 30-40% had evidence of DVT.

Echocardiographic assessment of right ventricular(RV)
function aids in prognostic assessment, particularly in
normotensive patients. The presence of RV dysfunction
represents an independent predictor of adverse
outcomes.” Patients with severe RV dysfunction may
demonstrate McConnell's sign, characterized by severe
hypokinesia of the RV apex.”™ A  normal
echocardiogram in a hemodynamically unstable patient
significantly reduces the likelihood of acute pulmonary
embolism as the cause of hypotension.?” In the present
study, 45-55% of patients had RV dysfunction, and 35-
45% had pulmonary hypertension.

Multidetector CT pulmonary angiography (CTPA) has
become the initial imaging modality in most patients
with suspected pulmonary embolism.”® The latest
generation of scanners can image thrombi in sixth-order
pulmonary vessels. CT chest can also detect pulmonary
diseases that coexist with pulmonary embolism. CTPA
can demonstrate signs of RV dysfunction by assessing
the RV-to-LV diameter ratio, RV-to-LV volume ratio,
and interventricular septal bowing.”® In the present
study, CTPA was the imaging modality used for
diagnosis of pulmonary thromboembolism.

Anticoagulation remains the cornerstone of treatment of
acute  pulmonary embolism. In addition to
anticoagulation, high-risk patients may require systemic
thrombolysis or Surgical embolectomy.?”
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CONCLUSION
Majority of Pulmonary Embolism patients presented
with dyspnoea and had echocardiographic evidence of

Pulmonary  Artery  Hypertension or  Tricuspid
Regurgitation. Early diagnosis using non-invasive
methods like 2D Echo and CTPA can improve

management outcomes.

REFERENCES

1.

10.

11.

12.

13.

14.

Jameson JL, Fauci AS, Kasper DL, Hauser SL,
Longo DL, Loscalzo J, editors. Harrison’s Principles
of Internal Medicine, 20th ed. New York: McGraw-
Hill Education, 2018; 223.

Challen R, Recumm S, Sadarangani S.
Pulmonary embolism: current concepts and
management. Cureus, 2024 Jul 9; 16(7): e64195.
Semins MJ, Intervent Radiol S. Pulmonary
embolism assessment and clinical presentation.
Semin Intervent Radiol, 2018 Jun 4; 35(3): 224-9.
PMID: 29872247.

Ozsu S., Oztuna F., Bulbul Y. The role of risk
factors in delayed diagnosis of pulmonary
embolism. Am J Emerg Med. Jan 2011; 29: 26-32.
doi: 10.1016/j.ajem.2009.07.005. [DOI] [PubMed]
[Google Scholar]

Vrindavya S, Statpeels T, Trescure Isle R. Acute

pulmonary embolism: clinical features and
management. Indian J Med Sci, 2021; 73(2):
115-21.

Goldhaber SZ. Pulmonary Embolism. In: Braunwald
E, editor. Harrison’s Principles of Internal Medicine,
20th ed. New York: McGraw Hill, 2022; 1680-1696.
APl Textbook of Medicine. 11th ed. Mumbai:
Association of Physicians of India; 2019.

Study of clinical profile and management of patients
with pulmonary embolism. Biomed Res J, 2020;

7(4): 210-5.
Le Gal G, Righini M, Wells PS. D-dimer for
pulmonary embolism. JAMA, 2015; 313:
1668-1669.

Fuchs E, Asakly S, Karban A, Tzoran I. Age-
adjusted cutoff d-dimer level to rule out acute
pulmonary embolism: a validation cohort study. Am
J Med, 2016; 129(8): 872-878.

Gowrinath K., Reddy G.K. CT appearances in
patient with pulmonary thromboembolism and
infarction. Indian J Chest Dis Allied Sci, 2003; 45:
116-120. [PubMed] [Google Scholar]

Coon, W.W.; Willis, P.W. Deep Venous Thrombosis
and Pulmonary Embolism. Prediction, Prevention
and Treatment. Am. J. Cardiol. 1959; 4: 611-621.
[Google Scholar] [CrossRef] [PubMed]

Faluk, M.; Hasan, S.M.; Chacko, J.J.; Abdelmaseih,
R.; Patel, J. Evolution of Acute Pulmonary
Embolism Management: Review Article. Curr. Prob.
Neumann, F.J.; Sechtem, U.; Banning, A.P,;
Bonaros, N.; Bueno, H.; Bugiardini, R.; Chieffo, A.;
Crea, F.; Czerny, M.; Delgado, V.; et al, 2019 ESC
Guidelines for the Diagnosis and Management of
Chronic Coronary Syndromes. Eur. Heart J, 2020;

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

41: 407-477. [Google Scholar] [CrossRef]

Tiwaskar M. JAPI aspires to be the go-to resource
for cutting-edge medical research in India and
beyond, shaping a healthier future for all. J Assoc
Physicians India, 2024; 72(5): 10.

Licha CR, McCurdy CM, Maldonado SM, et al.
Current management of acute pulmonary embolism.
Ann Thorac Cardiovasc Surg 2020; 26(2): 65.
Agarwal R., Gulati M., Mittal B.R., Jindal S.K.
Clinical profile, diagnosis and management of
patients presenting with symptomatic pulmonary
embolism. Indian J Chest Dis Allied Sci, 2006; 48:
111-115. [PubMed] [Google Scholar]

Sokolov M, Katz LN, Muscovitz AN. The
electrocardiogram in pulmonary embolism. Am
Heart J. 1940; 19: 166-184

McGinn S, White PD. Acute cor pulmonale
resulting from pulmonary embolism: its clinical
recognition. JAMA. 1935; 104: 1473-1480.

Adam SS, Key NS, Greenberg CS. D-dimer antigen:
current concepts and future prospects. Blood, 2009;
113(13): 2878-2887.

Konstantinides SV, Meyer G, Becattini C, et al,
2019 ESC guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS). Eur Heart J, 2020; 41(4):
543- 603.

Hammond C.J., Hassan T.B. Screening for
pulmonary embolism with a d-dimmer assay: do still
need to assess clinical probability. J R Soc Med,
2005; 98: 54-58. doi: 10.1258/jrsm.98.2.54.

Revel MP, Sanchez O, Couchon S, et al. Diagnostic
accuracy of magnetic resonance imaging for an
acute pulmonary embolism: results of the IRM-EP
study. | Thromb Haemost, 2012; 10(5): 743-750.
Grifoni S, Olivotto I, Cecchini P, et al. Short-term
clinical outcome of patients with acute pulmonary
embolism,  normal  blood  pressure, and
echocardiographic right ventricular dysfunction.
Circulation, 2000; 101(24): 2817-2822.

Roach PJ, Schembri GP, Bailey DL. VIQ scanning
using SPECT and SPECT/CT. 1 Nucl Med, 2013;
54(9): 1588-1596.

McConnell MV, Solomon SD, Rayan ME, Come
PC, Goldhaber SZ, Lee RT. Regional right
ventricular dysfunction detected by
echocardiography in acute pulmonary embolism.
Am J Cardiol. 1996; 78(4): 469-473.

Roy PM, Colombet 1, Durieux P, Chatellier G,
Sors H, Meyer G. Systematic review and meta-
analysis of strategies for the diagnosis of suspected
pulmonary embolism. BMJ, 2005; 331(7511): 259.
Stein PD, Fowler SE, Goodman LR, Gottschalk A,
Hales CA, Hull RD, et al. Multidetector computed
tomography for acute pulmonary embolism. N Engl
J Med, 2006; 354(22): 2317-2327.

Quiroz R, Kucher N, Schoepf UJ, Kipfmueller F,
Solomon SD, Costello P, et al. Right ventricular
enlargement on chest computed tomography:

www.ejpmr.com |

Vol 13, Issue 4, 2026.

| 150 9001:2015 Certified Journal |

178




Alekhya et al. European Journal of Pharmaceutical and Medical Research

prognostic role in acute pulmonary embolism.
Circulation, 2004; 109(20): 2401-2404.

30. Konstantinides SV, Torbicki A, Agnelli G, Danchin
N, Fitzmaurice D, Galie N, et al, 2014 ESC
guidelines on the diagnosis and management of
acute pulmonary embolism. Eur Heart J, 2014;
35(43): 3033-3069.

Www.ejpmr.com | Vol 13, Issue 4, 2026.

ISO 9001:2015 Certified Journal

179




