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Abstract 

Introduction: Pulmonary thromboembolism (PTE) is associated 
with high mortality. It is characterized by the obstruction of a pul-
monary artery or its branches by a thrombus that migrates from 
another area. Its clinical presentation, owing to its wide variety, 
should be analyzed to achieve early diagnosis and timely treat-
ment. The objective of the study was to describe the history, clini-
cal characteristics, management and evolution of a group of pa-
tients diagnosed with PTE admitted to a private referral center. 

 Materials and Methods: This is a descriptive, observational, 
retrospective, and unicentric study in which the medical records of 
17 patients admitted to Alcívar Hospital between January 2022 
and June 2024 with a diagnosis of pulmonary thromboembolism 
were analyzed. 

 Results: There were 17 patients, 12 men (70%), with an average 
age of 62.8 years. The mortality rate was 47.05%. The most rep-
resentative risk factors were hypertension (52.94%), recent surgery 
(47.07%) and heart disease and COVID-19 (41.17%). The main 
signs and symptoms were dyspnea, tachypnea and oxygen desatu-
ration (100%), tachycardia (88%), precordial pain (82%), altered 
consciousness and cough (64.70%), hemoptysis (11%), and hypo-
tension. arterial pressure and fever (52.94%). The scales applied 
were the Wells scale, in which 47.05% had a moderate risk and 
41.17% had a high risk of suffering from PTE; on the PESI scale, 
88.93% had a high risk. The mean D-DIMER concentration was 
8579.82 ng/mL, and the mean troponin T concentration was 
98.52 ng/L. Anticoagulation treatment included sodium heparin 
in 29.4% of patients and HBPM in 70.58%; in addition, throm-
bectomy (23.52%) and inferior vena cava filter implantation 
(41.17%) were performed. 

 Conclusions: Risk factors for developing PTE are very im-
portant to suspect this pathology; in this study, the main cardiovas-
cular factors were surgery and previous trauma. The clinical pic-
ture is very varied, from mild signs and symptoms to very sugges-
tive signs, such as dyspnea, tachypnea, desaturation, chest pain and 
tachycardia. Some scales help us with the diagnosis and prognosis 
that together with clinical and complementary tests for early diag-
nosis and timely treatment to reduce complications and mortality, 
but as we see in this study, despite a timely diagnosis and adequate 
combined treatment, the mortality rate remains high, as indicated 
in the literature. 
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 Introduction 
 Pulmonary embolism (PTE) refers to the obstruction of the 
pulmonary artery or one of its branches by material (throm-
bus) that originates elsewhere in the body. The pathogenesis 
consists of the formation of thrombi (i.e., Virchow’s triad). 
Virchow’s triad consists of venous stasis, endothelial injury, 
and hypercoagulability [1,2]. 

PTE is the third leading cause of death among cardio-
vascular diseases after acute myocardial infarction and stroke 
[3]. The general incidence is 60–120 per 100,000 people and 
is higher in men than in women (56 versus 48 per 100,000, 
respectively). The incidence increases with age, especially in 
women, so that the PTE exceeds 500 per 100,000 after age 
75. In the United States, PTE is responsible for between 
60,000 and 100,000 deaths annually [1 -3]. Most emboli are 
believed to originate in the proximal veins of the lower ex-
tremities (iliac, femoral, and popliteal), and more than 50% of 
patients with deep vein thrombosis (DVT) have concurrent 
PTE. Risk factors can be classified as hereditary or acquired. 
More than 50 hereditary risk factors for PTE have been iden-
tified, including Factor V Leiden and the prothrombin gene 
mutation. Acquired risk factors can be subclassified as provoc-
ative (e.g., recent surgery, trauma, immobilization, initiation 
of hormonal therapy, and active cancer) or nonprovoking 
(e.g., obesity and heavy smoking) [4]. 

 The clinical picture of pulmonary embolism is broad 
and varies from the absence of symptoms to shock or sudden 
death. The most common presenting symptoms are dyspnea, 
followed by chest pain, cough, and deep vein thrombosis 
symptoms. Hemoptysis is uncommon [5]. 

PTE can be complicated by recurrent thrombosis, 
chronic thromboembolic pulmonary hypertension (PHT), 
and death. PTE, if not treated, has a general mortality of up 
to 30%, which is significantly reduced with anticoagulation. 

 In this study, the main risk factors, the most common 
signs and symptoms in our patients, the complementary ex-
ams, the scales applied, and their evolution were analyzed to 
guide the necessary measures to prevent this pathology, as 
well as for early diagnosis and treatment. 

 Materials and methods 
 Study design 
 The present study is observational. The source is prospective. 

Scenario 

 The study was conducted in the hemodynamic service of the 
Alcívar Hospital. The study period was from January 1, 2020, 
to June 30, 2024. 

Participants 
 Adult patients with a diagnosis of pulmonary thromboembo-
lism confirmed by computed tomography angiotomography 
of the thorax were included. Pregnant patients were excluded. 

Variables 
 The variables were as follows: I. Sociodemographic and gen-
eral variables; II. Variables of the risk factors; II. Clinical pic-
ture variables; IV. Laboratory test variables: V. Variables of 
diagnostic and prognostic scales and VI. Variables of types of 
treatment. 

Data sources/measurements 
 The source was indirect. The data were collected using the 
institution’s computer system, in accordance with privacy and 
patient consent protocols. The data collected are presented as 
individual frequencies. Among the laboratory variables, D-
DIMER was studied; it was considered positive when greater 
than 500 ng/ml, and, according to the patient's age, when the 
ultrasensitive troponin T concentration is greater than 14 
ng/ml. Moreover, the higher the value of its result is, the 
greater the risk of PTE and the worse the prognosis. 

Bias 
 Observation and selection bias were avoided by applying 
participant selection criteria. The principal investigator al-
ways kept the data using a guide and records approved in the 
research protocol to avoid possible biases of the interviewer, 
information, and recall. In cases of doubt about the data's 
standard deviation, corrections were made through in situ re-
views of the anomalous data. Two researchers independently 
analyzed each record in duplicate, and the variables were en-
tered into the database after verifying their agreement. 

Study size 
 The sample was probabilistic. The rate of thromboembolism 
was 1.9 cases per 100 bone surgeries. At the institution, during 
the study period, 923 bone surgeries were performed, corre-
sponding to 17 potential cases. With a confidence level of 
99.99%, an expected frequency of 50%, and a confidence 
limit of 5%, the sample size is 17 cases. EPI info TM (Stat-
Calc, EpiInfo, CDC, Atlanta. Version 7.2.6 [October 2023]) 
was used for the sample calculation. 
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Quantitative variables 
The results are presented as frequencies and percentages. 
Scale variables were not converted into categorical variables. 

Statistical analysis 
 The qualitative variables were analyzed using frequencies 
and percentages. Descriptive statistics are used. 

Results 
Participants 
 Seventeen patients with a confirmed diagnosis of pulmonary 
thromboembolism were analyzed. 

Characteristics of the study group 
 A total of 12 patients (70%) were men, 5 (30%) were women, 
and the average age was 62.8 years (Figure 1). All patients 
were admitted to the intensive care area, of whom 8 died 
(47.05%) (Figure 2). 

Risk factors 
 The prevalent factor, such as comorbidities, was the presence 
of chronic noncommunicable diseases (Table 1). The most 
prevalent symptoms were dyspnea, tachypnea, desaturation, 
tachycardia, and chest pain. Pulmonary hypertension (meas-
ured by catheterization) was present in 13 patients (76.47%). 

Diagnostic scales 
 The scale used to evaluate the diagnosis was the Wells scale, 
which showed that 47.05% of patients presented moderate 
risk, 41.17% high risk, and 11.76% low risk. On the pulmo-
nary thromboembolism severity index scale, 88.93% of the 
patients were at high risk (Table 1). 

Laboratory tests 
 With respect to the complementary tests, D-DIMER was 
measured at the time of diagnosis, with a mean value of 
8579.82 ng/mL, and troponin T was measured, with a mean 
value of 98.52 ng/L. In the imaging exams, venous Doppler 
ultrasound was performed, revealing that 70.80% of patients 
had deep vein thrombosis. On echocardiogram, 76.47% of 
patients had pulmonary hypertension (PHT) of varying 
grades (Table 1). 

Treatment 
Patients were treated with 29.4% sodium heparin and 
70.58% low-molecular-weight heparin. In addition, 

mechanical thrombectomy was performed in 23.52% of pa-
tients, and an inferior vena cava filter was placed in 7 patients 
(41.17%). 

 Figure 1. Distribution by gender 

 
 

 Figure 2. Mortality of the study group. 

 
 

Total=17
70.59%  12 Hombres

29.41%  5 Mujeres

Total=17

47.06%  8 Fallecidos

52.94%  9 No fallecidos
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 Table 1. Characteristics of the study group. 
 N=17 

 Sex Male 12 (70.6%) 
 Sex Female 5 (29.4%) 
 Risk factors  
 Arterial hypertension 9 (52.9%) 
 Surgery 8 (47.1%) 
 COVID-19 7 (41.2%) 
 Cardiac E. 7 (41.2%) 
 Diabetes mellitus type 2 4 (23.5%) 
 ECV 4 (23.5%) 
 Trauma 3 (17.6%) 
 Smoking 3 (17.6%) 
 Cancer 2 (11.8%) 
 Obesity 2 (11.8%) 
 WELLS Scale  
 Low 2 (11.8%) 
 Moderate 8 (47.1%) 
 High 7 (41.2%) 
 PESI scale  
 High 15 (88.23%) 
 Moderate 1 (5.9%) 
 Low 1 (5.9%) 
 Signs and symptoms  
 Dyspnea 17 (100%) 
 Tachypnea 17 (100%) 
 Desaturation 17 (100%) 
 Tachycardia 15 (88.23%) 
 Chest Pain 14 (82.35%) 
 Pulmonary hypertension 13 (76.47%) 
 Deep vein thrombosis 12 (70.58%) 
 Altered Consciousness 11 (64.7%) 
 Cough 11(64.7%) 
 Fever 9 (52.94%) 
 Hypotension 9 (52.94%) 
 Hemoptysis 2 (11.76%) 
 Laboratory  
 Troponin T (ng/L) (Average) 98.52 ± 36 
 D-dimer (ng/ml) 8579.82 ± 2456 
 Treatment  
 Low molecular weight heparin 12 (70.58%) 
 Vena cava filter 7 (41.17%) 
 Thrombectomy 4 (23.52%) 
 Sodium heparin 2 (29.40%) 
  

Discussion 
In this case series, 70.58% of the patients with pulmonary 
thromboembolism were men, and the average age was 62.88 
years. In addition, all the patients were admitted to the inten-
sive care area, of whom 8 died (47.05%). These results are 
similar to those described in other international studies, which 
have shown a high mortality rate despite the timely use of di-
agnostic methods and early treatment. 

 With respect to risk factors, 47% of our patients under-
went previous surgery with hospitalization and prolonged 
rest, which, compared with other studies, coincides with being 
a high-risk factor for PTE [7,8]. In addition, 41.1% of patients 
with PTE had a recent positive COVID-19 diagnosis, which 
is described in several studies that indicate that since the pan-
demic, COVID-19 is a high-risk factor for PTE [9]. A history 
of a previous thrombotic event occurred in 23.5% of patients, 

which is comparable to findings from other studies showing 
that patients with ischemic CVD or arterial thrombosis have 
a high risk of PTE and are among the most studied [10]. 

 Several studies have examined obesity (body mass index 
≥ 30 kg/m²) as a risk factor for DVT. In this case, obesity was 
present in 11.7% of patients, a lower rate than reported in 
other studies [11]. 

 17.64% of patients had a history of trauma that war-
ranted immobilization or surgical treatment. In comparison 
with other studies, this history is a significant risk factor, espe-
cially in trauma with pelvic fracture (70 vs. 47%) or a lower 
extremity (50% vs. 32%), which should be considered for its 
prevention [12 -14]. 

In the imaging exams, venous Doppler ultrasound was 
performed, which revealed that 70.80% of the patients had 
deep vein thrombosis, which is in agreement with the findings 
of multiple studies in which DVT was a predominant risk fac-
tor for developing PTE [2]. The clinical presentation of PTE 
can be very variable, ranging from being asymptomatic to 
presenting very severe signs and symptoms to reaching shock 
or death; thus, it is very important to know the most frequent 
signs and symptoms. In the present study, 100% of the pa-
tients presented with symptoms of dyspnea, tachypnea and 
desaturation, 15 with tachycardia (88.23%), 14 with chest 
pain (82.35%), 11 with an altered state of consciousness and 
cough (64.7%), 9 with fever (52.94%), and hemoptysis in only 
2 patients (11.76%) and 9 with hypotension requiring the use 
of vasopressors (52.94%). These findings are in line with those 
of other studies that have shown similar results, especially re-
garding dyspnea, tachypnea, and sudden-onset chest pain as 
the most frequent symptoms, and mild hemoptysis as infre-
quent [14 -17]. There are scales for diagnosing and assessing 
the prognosis of patients with PTE. Thus, the Wells score in-
dicated that 47.05% had a moderate risk and 41.17% had a 
high risk of PTE. Also, on the Wells scale, some studies report 
that low-risk results may still indicate PTE. In terms of the 
pulmonary thromboembolism severity index scale, 88.93% of 
the patients presented a high risk of death, that is, a high risk 
of death, which was compared with the findings of other stud-
ies in which a high PESI resulted in death. that we must assess 
the clinical picture, the scales, and the complementary tests 
together [17 -19]. 

 With respect to the complementary tests, D-DIMER was 
measured, with a mean value of 8579.82, indicating a positive 
value with a high risk of PTE, which was compared in other 
studies in which D-DIMER was assessed according to the age 
of the patient and led to a more probable diagnosis of PTE 
and unfavorable prognosis. For troponin T, the mean concen-
tration was 98.52 ng/L, and studies have shown that elevated 



DOI: 10.61284/274                                                                                                                  Pneumology | Internal Medicine 

 

Actas Médicas (Ecuador) 2025;35(2)    Página 194 

troponin levels indicate greater severity of PTE due to heart 
failure, especially of the right ventricle, and a high risk of 
death. In addition, it helps us identify patients with a low-risk 
PESI score and elevated troponin levels, which indicate an 
unfavorable prognosis [20-22]. 

 In 100% of patients, computed tomography angiography 
was performed as the definitive diagnostic method, as de-
scribed in the literature and clinical guidelines, and was con-
sidered the best [23 -26]. 

 An echocardiogram was performed, in which 76.47% of 
the patients had different degrees of pulmonary hypertension 
and right ventricular dysfunction, which, in other studies, was 
also described and helps to identify patients with a worse 
prognosis [26]. 

 The patients in this study received treatment with 29.4% 
sodium heparin and 70.58% low-molecular-weight heparin, 
consistent with findings from other studies analyzing the use 
of anticoagulants both intravenously and orally. In our study, 
thrombectomy was also performed in 23.52% of patients. An 
inferior vena cava filter was placed in 7 of them (41.17%), 
which is described in studies in patients in whom this type of 
treatment benefits and who already cannot receive anticoag-
ulation therapy because of a high risk of bleeding or because 
this anticoagulant treatment has not been effective [27 -33]. 

Conclusions 
Risk factors for PTE presentation are essential for the suspi-
cion of this pathology. Among the main factors are cardiovas-
cular factors, previous surgeries, and trauma. The clinical pic-
ture can range from mild signs and symptoms to very sugges-
tive signs, such as dyspnea, tachypnea, desaturation, chest 
pain, and tachycardia, which often occur suddenly. Some 
scales help us in the diagnosis and prognosis of this pathology 
and that, together with clinical and complementary tests, al-
low us to diagnose it early and treat it appropriately. 
 In our case series, despite timely diagnosis and adequate 
combined treatment, the mortality rate remains high, as indi-
cated by the literature and other studies. 
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 Clinical characterization, 
risk factors and evolution of 
pulmonary thromboembo-
lism: A single-center retro-
spective observational 
study. 

 Abstract 

Introduction: Pulmonary thromboembolism (PTE) has a high mortality 
rate. It is characterized by blockage of a pulmonary artery or its branches by 
a thrombus that migrates from another location. Because of its wide range of 
clinical manifestations, careful analysis is necessary for early diagnosis and 
prompt treatment. The aim of this study was to describe the background, 
clinical features, management, and progression of a group of patients who 
were diagnosed with PE and admitted to a private referral center. 

 Materials and Methods: This is a descriptive, observational, retrospec-
tive, single-center study in which the medical records of 17 patients admitted 
to Alcívar Hospital between January 2022 and June 2024 with a diagnosis of 
pulmonary thromboembolism were analyzed. 

Results: Seventeen patients (12 men, 70%) with a mean age of 62.8 years 
were included. The mortality rate was 47.05%. The most representative risk 
factors were hypertension (52.94%), recent surgery (47.07%), and heart dis-
ease and COVID-19 (41.17%). The main signs and symptoms were dyspnea, 
tachypnea, oxygen desaturation (100%), tachycardia (88%), chest pain (82%), 
altered consciousness and cough (64.70%), hemoptysis (11%), hypotension, 
and fever (52.94%). The scales applied were the Wells scale, in which 47.05% 
had a moderate risk and 41.17% had a high risk of suffering from PTE; on 
the PESI scale, 88.93% were at high risk. The mean DIMER D concentra-
tion was 8579.82 ng/mL, and the mean troponin T concentration was 98.52 
ng/L. Anticoagulation treatment included sodium heparin (29.4%) and 
LMWH (70.58%). In addition, thrombectomy (23.52%) and inferior vena 
cava filter implantation (41.17%) were performed. 

 Conclusions: Risk factors for developing PE are important for predicting 
this condition. In this study, the main cardiovascular factors, previous surger-
ies, and trauma were identified. The clinical presentation varies widely, from 
mild signs and symptoms to more suggestive indicators such as dyspnea, tach-
ypnea, desaturation, chest pain, and tachycardia. Some scales assist in diag-
nosis and prognosis, which, together with clinical assessments and additional 
tests, enable early and timely treatment to reduce complications and mortal-
ity. However, despite early diagnosis and adequate combined treatment, the 
mortality rate remains high, as noted in the literature. 

Keywords: Mortality, pulmonary thromboembolism, pulmonary embo-
lism. 
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