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Abstract 
Background: Pulmonary thromboembolism (PTE) is a common and potentially life-threatening disease with manifestations similar to 
many other diseases, including myocardial infarction, pericarditis, myocarditis, and pneumonia.  
Objectives: The present study aimed to assess clinical symptoms, some paraclinical parameters, and related risk factors in patients with 
confirmed pulmonary embolism.  
Methods: In this retrospective study, the data of 709 patients who were admitted to Dr. Shariati Research and Treatment Center with 
confirmed diagnosis of PTE were examined over a period of three years. 
Results: The mean age of patients was 56.48±17.84 years, and 47.2% of participants were female. The most common signs and 
symptoms were dyspnea (87.9), tachycardia (52.6%), and cough (41.9%), respectively. The most common comorbidities in the subjects 
entailed malignancy (51.1%), postoperative immobility (42%), and pneumonia (41.2%), respectively. Based on logistic regression 
analyses, congestive heart failure (CHF) followed by diabetes mellitus (DM) were the most common comorbidities associated with various 
clinical features of PTE. Moreover, clinical manifestations displayed some associations with electrocardiography (EKG) changes and 
venous blood gas (VBG) indices.  
Conclusion: Despite its highly nonspecific clinical manifestations, the diagnosis of PTE remains a challenging issue. This study presented 
related signs and symptoms, clinical risk factors, comorbidities, and PTE-related EKG changes, which will help physicians properly 
approach and diagnose this life-threatening disease by considering all aspects. 
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1. Background 

Pulmonary thromboembolism (PTE) is a common 
and potentially life-threatening condition associated 
with a high mortality rate whenever left untreated (1, 
2.) The clinical symptoms of PTE are very nonspecific, 
comprising a wide range of features. Therefore, it is 
often undiagnosed, and more than 50% of patients are 
diagnosed after death (3). In general, the 
manifestations of PTE may be overlapped with other 
cardiovascular diseases or systemic disorders. More 
importantly, several cases can be asymptomatic, which 
is associated with a high patient mortality rate (4,5).  

The clinical manifestations of PTE range from 
asymptomatic to sudden death, depending on the 
degree of pulmonary artery occlusion and the patient's 
cardiovascular status. The reported clinical 
manifestations include shortness of breath (82%), 
chest pain (49%), cough (20%), syncope (14%), and 
hemoptysis (7%) (6). The PTE is associated with 
serious comorbidities, including malignancies and 
ischemic heart disease, which result in the 
development of post-thrombotic syndrome (7,8).  The 
etiology of PTE is often multifactorial. The known risk 
factors for PTE include recent surgery or trauma, 

immobility, malignancy, a history of venous 
thromboembolism (VTE), chronic disorders, stroke, 
pregnancy, oral contraceptives, hormone replacement 
therapy (HRT), central venous catheterization, 
cardiopulmonary disease, body mass index (BMI> 30 
kg/m2), and smoking (1,9,10). 

 
2. Objectives 

A thorough knowledge of related clinical 
manifestations and a proper approach to the disease 
play a major role in the diagnosis and prognosis of 
PTE. The present study aimed to assess the clinical 
symptoms, some paraclinical parameters, and related 
risk factors in patients with a confirmed diagnosis of 
PTE. 

 
3. Methods 

This retrospective cross-sectional study was 
conducted at Dr. Shariati Hospital, affiliated with 
Tehran University of Medical Sciences, from 2016 to 
2019. After excluding pregnant women and patients 
with incomplete data, a total of 709 hospitalized 
patients ≥ 18 years with PTE diagnosis eligible for the 
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study were obtained. The PTE diagnosis was made 
based on computed tomography pulmonary 
angiography (CTPA), or ventilation-perfusion scan, 
and/or history of DVT with pulmonary 
manifestations. The CTPA was performed using a 16-
detector rapid CT scanner with four detector arrays 
(Siemens Medical Systems) while the patient was in 
the supine position for less than a second. During the 
imaging process, the patient was asked to hold his/ 
her breath. Scan volume contained the entire chest 
from the top of the lung to the base in the cranio-
caudal direction. The detector scan area was 40mm. 
The thickness of the slice was 0.625 mm, and the tube 
current and voltage were 145ma and 120kv, 
respectively.  

A low-osmolality nonionic contrast agent (135-
145 ml) was injected into the brachial vein at a flow 
rate of 5 ml/s. All required information was 
registered in the prepared forms. Based on the 
previous literature, the most common symptoms, 
signs, and risk factors related to PTE are as follows 
(1, 9-11). The reviewed and registered symptoms 
were chest pain, dyspnea, hemoptysis, cough, and 
syncope. The registered signs were hypoxia, 
tachycardia, and tachypnea. The related risk factors 
used in the study were history of immobility, history 
of PTE, malignancy, diabetes mellitus, chronic 
obstructive disease (COPD), congestive heart failure 
(CHF), and stroke. 

 
3.1. Definition of terms 

Hypoxia was diagnosed at an O2 saturation of 
˂92% when breathing ambient air (˂ 90% for COPD 
patients). Tachycardia was defined as a heart rate of 
100 or more beats per minute. Tachypnea was 
considered in the presence of a respiratory rate of 20 
or more breaths per breath. Regardless of the 
etiology, immobility was defined as bed rest for more 
than three consecutive days in the previous month. 
Electrocardiography (EKG) changes were considered 
whenever the patient did not have normal sinus 
rhythm on electrocardiography. 

 
3.2. Statistical analyses 

Data were analyzed using SPSS statistical 
software (version 26.0). The distribution of 
quantitative variables was investigated by the 
Kolmogorov-Smirnov test. Continuous variables are 
presented as the mean±standard deviation (SD), and 
the categorical data as numbers and percentages. The 
independent t-test was used to compare the means. 
To examine the association between independent 
variables and PTE clinical symptoms, logistic 
regression analyses were performed. All P-values 
<0.05 were considered statistically significant. 

 
4. Results 

The baseline characteristics of the study 

population are presented in Table 1. The mean age of 
the study participants was 56.48±17.84 years (range: 
15-95 years), and 47.2% of participants were female. 
The most common signs and symptoms were 
shortness of breath (87.9%), tachycardia (52.6%), 
and cough (41.9%), respectively. The most common 
comorbidities in the subjects were malignancy 
(51.1%), postoperative immobility (42%), and 
pneumonia (41.2%), respectively. About half of the 
patients were current smokers, and 27% of them had 
a BMI above 30 kg / m2. 
 
Table 1. Baseline characteristic of the study population 

Variable Value 
Age (years) 56.48±17.84 
Gender (F) 335 (47.2) 
PTE signs and symptoms 
Cough 
Dyspnea 
Tachycardia 
Chest pain 
Syncope 
Fever 
Hypoxemia 
Hemoptysis 

 
297 (41.9) 
594 (83.8) 
367 (51.8) 
270 (38.1) 

40 (5.6) 
180 (25.4) 
173 (24.4) 
83 (11.7) 

Comorbidities 
Immobility 
History of PTE 
Malignancy 
DM 
COPD 
CHF 
AF 
HTN 
IBD 
Stroke 
Sepsis 
Smoking 
BMI≥ 30 

 
298 (42) 

103 (14.5) 
362 (51.1) 
228 (32.2) 
124 (17.5) 
79 (11.1) 

215 (30.7) 
282 (39.8) 
119 (16.8) 
245 (34.6) 
126 (17.8) 
245 (34.6) 
191 (26.9) 

EKG changes 
T-Invert 
S1Q3T3 

 
298 (42) 

222 (31.3) 
VBG Indices 
PH 
HCO3(meq/L) 
PCO2(mmHg) 

 
7.34±0.24 

22.28± 3.64 
37.27±5.54 

Echocardiography* 
Ejection fraction (%) 
PAPP (mmHg) 
RV dilation 

 
49.83±8.81 

37.06±12.07 
161 (22.7) 

Data are presented as mean (standard deviation) or frequency (%). 
* Data are available for 526 patients. 
PTE: Pulmonary thromboembolism; DM: diabetes mellitus; COPD: 
Chronic obstructive pulmonary disease; CHF: Congestive heart 
failure; AF: atrial fibrillation; HTN: Hypertension; IBD: Irritable 
bowel syndrome; BMI: Body mass index; EKG: 
Electrocardiography; PAPP: Pulmonary artery pressure; RV: Right 
ventricle 
 
4.1. Association of comorbidities with clinical features 
of Pulmonary thromboembolism  

The results of the association between 
comorbidities and clinical features of PTE are 
displayed in Table 2. Patients who did not have a 
history of stroke (CVA) were less likely to develop a 
cough, tachycardia, hemoptysis, and hypoxemia than 
those with CVA. The presence of CHF was associated 
with a lower probability of developing a cough, 
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syncope, and hypoxemia but a higher probability of 
developing chest pain and fever. Patients who did not 
experience atrial fibrillation (AF) were less likely to 
develop shortness of breath, syncope, and fever.  

Malignancy had a significant negative association 

with shortness of breath and syncope but a positive 
association with hypoxemia. Patients without COPD 
were more likely to develop a cough but less likely to 
develop shortness of breath. Patients without 

 

Table 2. Association between pulmonary thromboembolism clinical characteristic and comorbidities in study participants using logistic 
regression model 

 
OR (95% CI) 

Strok
e 

Sepsi
s IBD CHF COPD HTN Maligna

ncy DM AF Smokin
g BMI≥30 

Cough 

0.68 
(0.50, 
0.94) 

* 

0.73 
(0.49,
1.10) 

0.88 
(0.59, 
1.31) 

0.58(0.3
6, 0.93) * 

2.24(1.45
,3.45) * 

1.13(0.8
3, 1.54) 

1.22(0.9
1, 1.65) 

1.46(1.0
6,2.03) * 

0.82(0.5
9,1.13) 

1.30(0.9
6, 1.75) 

1.00(0.71
,1.41) 

Dyspne
a 

0.96 
(0.63,
1.47) 

1.53 
(0.85,
2.73) 

0.77 
(0.43, 
1.36) 

1.36(0.7
5, 2.45) 

0.30(0.14
,0.64)* 

1.01(0.6
7,1.52) 

0.63(0.4
2, 0.95) * 

1.64(1.0
9,2.48) * 

0.61(0.3
8,0.98) * 

0.69(0.4
6, 1.03) 

0.75(0.47
,1.21) 

Tachyc
ardia 

0.71 
(0.52,
0.98) 

* 

1.86 
(1.25,
2.78) 

* 

0.90(0.6
1,1.34) 

0.70(0.4
3,1.13) 

1.00(0.68
,1.48) 

0.97(0.7
2,1.31) 

0.88(0.6
5, 1.18) 

0.64(0.4
6, 0.88) * 

0.74(0.5
4,1.03) 

0.89(0.6
6,1.20) 

0.64(0.42
,0.89) * 

Hemop
tysis 

0.41 
(0.26, 
0.66) 

* 

1.32 
(0.75,
2.32) 

0.82(0.4
6,1.48) 

0.70(0.3
6, 1.37) 

0.95(0.52
, 1.73) 

0.84(0.5
3, 1.34) 

0.82(0.5
1, 1.29) 

0.86(0.5
3, 1.40) 

0.80(0.4
9,1.29) 

0.73(0.4
6,1.15) 

1.02(0.61
,1.72) 

Chest 
pain 

0.81 
(0.59,
1.12) 

1.81 
(1.23,
2.67) 

* 

0.64(0.4
3,0.95) * 

2.09(1.2
1, 3.58) * 

1.14(0.76
,1.71) 

0.87(0.6
3,1.18) 

0.84(0.6
2,1.14) 

1.20(0.8
7, 1.67) 

1.14(0.8
2,1.59) 

0.95(0.7
0,1.29) 

1.16(0.79
,1.57) 

Syncop
e 

0.62 
(0.33,
1.19) 

0.80 
(0.33,
1.96) 

2.58(0.7
8,8.53) 

0.22(0.1
1, 0.46) * 

0.53(0.26
,1.10) 

0.64(0.3
4,1.22) 

0.37(0.1
8,0.76) * 

1.96(0.8
8,4.32) 

0.46(0.2
4,0.88) * 

0.68(0.3
5,1.29) 

0.59(0.3,
1.15) 

Fever 
0.94 

(0.66,
1.34) 

3.22 
(2.15,
4.82) 

* 

1.12(0.7
1,1.79) 

2.03(1.0
7, 3.84) * 

1.55(0.81
,2.98) 

0.62(0.4
4, 0.87) * 

0.91(0.6
5,1.27) 

1.58(1.0
8,2.32) * 

0.60(0.4
2,0.86) * 

0.72(0.5
1,1.02) 

0.90(0.61
,1.31) 

hypoxe
mia 

2.54 
(1.68,
3.82) 

1.36 
(0.89,
2.09) 

1.18(0.7
4, 1.90) 

0.45(0.2
7,0.73) * 

1.08(0.89
,1.98) 

1.24(0.8
7,1.77) 

2.06(1.4
5,2.93) * 

0.59(0.4
1, 0.84) * 

0.79(0.5
4,1.14) 

0.44(0.3
1,0.63) * 

0.54(0.38
,0.79)* 

PTE: Pulmonary thromboembolism; DM: diabetes mellitus; COPD: Chronic obstructive pulmonary disease; CHF: Congestive heart failure; AF: 
atrial fibrillation; HTN: Hypertension; IBD: Irritable bowel syndrome; BMI: Body mass index 
*p-value < 0.05 

 
diabetes were more likely to develop a cough, 
shortness of breath, and fever, and improbable to 
develop tachycardia and hypoxemia. Moreover, 
patients with a body mass index of less than 30 kg/m2 
were less likely to develop tachycardia and hypoxemia. 
Current smokers were more at risk of developing 
hypoxemia. Patients without IBD and HTN were hardly 
likely to develop chest pain and fever, respectively.  

 
4.2. Association between paraclinical indices and 
clinical features of Pulmonary thromboembolism  

The results of the association between some 
laboratory parameters and clinical features of PTE 
are illustrated in Table 3. The amount of red blood 
cells (RBC) was positively correlated with the 
incidence of dyspnea and fever. Each one-unit 
increase in the RBC mass was associated with 
increased odds of dyspnea and syncope by 2.63 and 
4.21 times, respectively. On the other hand, for a one-
unit increase in RBC mass, the odds of developing 
hypoxemia decreased by 79%.  

Albumin levels were associated with a reduced 

risk of tachycardia and fever and an increased 
incidence of cough, hemoptysis, and chest pain. 
Furthermore, with each one-unit increase in albumin 
level, the odds of cough and chest pain increased by 
45% and 33%, respectively. In the same way, each 
one-unit increase in albumin increased the odds of 
presenting hemoptysis by 2.45 times. On the 
contrary, each one-unit increase in albumin level 
reduced the odds of presenting tachycardia and fever 
by 30% and 26%, respectively. 

Logistic regression analyses revealed that each 
one-unit increase in the hemoglobin level decreased 
the odds of presenting dyspnea, fever, and hypoxemia 
by 12%, 11%, and 24%, respectively; moreover, the 
chance of developing hypoxemia decreased by 24%. 
Based on two-sample t-tests, the mean white blood 
cell (WBC) level was significantly higher in patients 
with dyspnea or fever than those without these 
symptoms. In addition, the mean WBC level in 
patients with syncope was significantly lower than 
those without these symptoms (p-value < 0.05). 

Based on two-sample t-test results, the mean 
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platelet count was significantly lower in patients 
with tachycardia or hypoxemia than in patients 
without these signs (P< 0.05). The results of the 
association between some paraclinical parameters 
and clinical features of PTE are demonstrated in 

Table 4. The results of logistic regression analyses 
revealed that after adjusting for HCO3 and PCO2, 
each one-unit increase in the pH level increased the 
probability of developing chest pain and  
hypoxemia by 3.19 and 2.62 times, respectively. 

 

Table 3. Association between some laboratory parameters and clinical features of pulmonary thromboembolism in study participants 

 OR (95% CI) 
RBC Hgb Albumin 

Cough 0.74 (0.53,1.04) 0.95 (0.88,1.03) 1.45 (1.12,1.90)* 
Dyspnea 2.63 (1.68, 4.100* 1.12(1.02,1.22)* 0.88 (0.61,1.25) 
Tachycardia 0.96 (0.69,1.32) 0.99 (0.92,1.07) 0.70 (0.54,0.90)* 
Hemoptysis 1.25 (0.75,2.06) 0.97 (0.87,1.08) 2.45 (1.58,3.81)* 
Chest pain 1.13 (0.81,1.58) 0.96 (0.89,1.03) 1.33 (1.02,1.74)* 
Syncope 4.21(2.13,8.28)* 1.16 (0.95,1.41) 0.86 (0.50,1.50) 
Fever 0.74 (0.55,0.99)* 1.11 (1.01,1.22)* 1.38 (0.95,2.02) 
Hypoxemia 1.24 (0.91,1.70) 0.76 (0.63,0.83)* 0.21 (0.13,0.33)* 
*P< 0.05 

 
Table 4. Association between some paraclinical parameters and clinical features of pulmonary thromboembolism in study participants 

 

OR (95% CI) 

PH HCO3 PCO2 EF 
(normal) RV dilation S1Q3T3 T-invert 

PAP 

PAP <30 PAP (30-
60) 

Cough 2.17(0.74,6.
38) 

0.98(0.92,1.
04) 

0.99(0.96,1.
03) 

1.26(0.93,1.
70) 

1.44(0.98,2.
12) 

0.84(0.61,1.
16) 

0.92(0.68,1.
24) 

2.30(0.98,5.
43) 

1.79(0.77,4.
16) 

Dyspnea 1.83(0.77,4.
34) 

1.02(0.96,1.
09) 

0.97(0.94,1.
01) 

0.63(0.42,0.
95)* 

0.51(0.27,0.
95)* 

1.10(0.71,1.
68) 

0.69(0.45,1.
05) 

0.20(0.02,1.
58) 

0.21(0.29,1.
63) 

Tachyca
rdia 

0.40(0.14,1.
14) 

0.97 
(0.92,1.03) 

0.98(0.95,1.
01) 

1.72(1.27,2.
32)* 

0.56(0.38,0.
82)* 

0.92(0.67,1.
26) 

1.07(0.80,1.
45) 

1.20(0.55,2.
59) 

0.88(0.41,1.
87) 

Hemopt
ysis 

0.58(0.24,1.
14) 

1.03(0.95,1.
11) 

0.98(0.93,1.
03) 

0.93(0.58,1.
47) 

0.80(0.45,1.
39) 

0.13(0.68,1.
88) 

1.24(0.77,2.
00) 

2.63(0.59,1
1.61) 

1.47(0.33,6.
51) 

Chest 
pain 

3.19(1.06,9.
56)* 

0.89(0.84,0.
95)* 

1.05(1.01,1.
08)* 

0.56(0.38,0.
82)* 

1.07(0.79,1.
45) 

1.07(0.77,1.
49) 

1.54(1.13,2.
11)* 

0.64(0.29,1.
42) 

1.06(0.49,2.
29) 

Syncope 2.66(0.19,3
6.31) 

1.17(0.99,1.
39) 

1.02(0.96,1.
09) 

1.30(0.63,1.
25) 

2.69(1.02,7.
08)* 

1.88(0.85,4.
15) 

0.51(0.27,0.
98)* 

2.06(0.26,1
6.34) 

2.19(0.28,1
6.97) 

Fever 0.74(0.34,1.
60) 

1.05(0.99,1.
12) 

0.98(0.94,1.
01) 

0.89(0.63,1.
25) 

0.89(0.59,1.
34) 

1.12(0.77,1.
62) 

0.93(0.66,1.
31) 

0.68(0.30,1.
56) 

0.73(0.32,1.
63) 

hypoxe
mia 

2.62(1.06,6.
72)* 

0.98(0.93,1.
03) 

1.04(1.01,1.
07) 

1.51(1.07,2.
13)* 

0.37(0.22,0.
62)* 

2.02(1.34,3.
04)* 

1.23(0.87,1.
75) 

0.68(0.30,1.
56) 

0.59(0.26,1.
33) 

*P< 0.05 
EF: Ejection fraction; RV: right ventricle; PAP: pulmonary artery pressure 

 
After adjusting for pH and PCO2 variables, each 

one-unit increase in the HCO3 level reduced the 
probability of chest pain incidence by 20%. 
Moreover, after adjusting pH and HCO3 variables, 
each one-unit increase in the PCO2 level reduced the 
probability of chest pain incidence by 5%. Logistic 
regression analyses demonstrated no statistically 
significant association between pulmonary artery 
pressure (PAP) and PTE clinical features (P>0.05). 
The results of logistic regression analyses revealed 
that the incidence of dyspnea in patients with normal 
EF was lower than that in those with abnormal EF 
(OR = 0.63; P=0.032). In a similar vein, the odds of 
having tachycardia and hypoxemia in patients with 
normal EF were 1.72 and 1.51 times higher than in 
patients with abnormal EF, respectively. 

Patients who did not have RV dilatation were less 
likely to have dyspnea, tachycardia, chest pain, and 
hypoxemia compared to those with RV dilatation. On 
the other hand, syncope incidence was 2.69 times 
higher in patients who had RV dilatation compared to 
those who did not have RV dilatation (P=0.045). 

Logistic regression analyses illustrated that patients 
who did not have S1Q3T3 on EKG were 2.02 times 
more likely to develop hypoxemia. Similarly, patients 
who did not have T-invert status in EKG had a 54.5 
times higher probability of developing chest pain. 
Finally, the patients who did not have T-invert status 
on the EKG were less likely to develop syncope.  

 
5. Discussion 

The PTE, which is a common clinical disorder 
usually underdiagnosed, is associated with high 
mortality due to nonspecific clinical manifestations. 
In accordance with previous studies, in the present 
research, the most common presentations of PTE 
were dyspnea, tachycardia, and cough. In a study by 
Bajaj et al (12). in China, 334 patients with PTE with a 
mean age of 65.8 years were examined. The 
researchers found that dyspnea, chest pain, and 
cough accounted for 72%, 38%, and 19% of patients' 
complaints, respectively. Moreover, the most 
common clinical sign was tachypnea (39%). 
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Nonetheless, some studies have pointed out that 
pleural pain and hemoptysis are the most common 
clinical manifestations in PTE patients (1). 

In the present study, hemoptysis (11.7%) and 
syncope (5.6%) were less common. These differences 
can be ascribed to various distributions of age, 
studied population, as well as anatomical variations 
and emboli sizes (12,13) In the present study, more 
than half of patients (51%) suffered from some form 
of malignancy. This finding may lead physicians to 
look for malignancies in these patients. This finding 
was observed in some previous studies (12). 

Based on logistic regression analyses, there were 
significant associations between some clinical features 
of PTE and comorbidities. Patients with CVA or CHF 
had higher odds of having cough. On the contrary, 
COPD and diabetes were negatively associated with 
cough. In their study, Ji et al (14) found that patients 
with concomitant COPD had 11.5-fold increased odds 
of having a cough. Nevertheless, in line with our study, 
patients with diabetes were less likely to present 
cough. In our study, patients who did not have CVA, 
body mass index ≥ 30, or diabetes had a lower chance 
of developing tachycardia. Cardiac arrhythmias 
following CVA can be caused by neurologically 
mediated myocytolysis of the heart.  

In agreement with our study findings, it has been 
reported that obesity has an association with an 
increased risk of cardiac arrhythmia and sudden 
cardiac death (15,16). Obesity causes several 
anatomical and functional changes in the myocardium 
that play a major role in arrhythmogenesis (17). 
Another finding of the present study was the 
association of some laboratory parameters with several 
clinical manifestations of PTE. The RBC mass was 
positively associated with the risk of developing 
dyspnea and syncope, while it reduced the odds of 
developing hypoxemia. This finding was not consistent 
with the study by Ji et al (14) where an increase of 
hypoxemia by 1.76 times was reported by increasing 
the RBC mass.  

There was a significant association between 
albumin level and some PTE clinical features. 
Previous population-based studies have pointed out 
that low serum albumin concentration is related to 
long-term venous thromboembolism (VTE) risk 
(18,19). Therefore, albumin measurement is 
recommended in embolic risk assessment models in 
hospitalized patients. In the present study, blood gas 
indices were associated with some clinical features. 
Moreover, chest pain was positively correlated with 
PH and PCO2 levels. Nonetheless, in the study by Ji et 
al (14). pH exhibited a negative association with 
dyspnea and syncope. 

In the present study, RV dilatation was observed 
in 23% of PTE patients. According to some previous 
literature, RV dysfunction is associated with an 
increased risk of mortality in PTE patients (20). 
Therefore, it is recommended that physicians 

consider RV dysfunction and other parameters to 
assess the severity of the disease when evaluating 
patients with acute PTE (21). We observed that 
patients with normal EF were less likely to present 
dyspnea but more likely to have tachycardia and 
hypoxemia than those with abnormal EF. Congestive 
heart failure (CHF) followed by abnormal EF is an 
independent and major risk factor for the 
development of venous thromboembolism among 
hospitalized patients (22). 

In the present study, the frequency of EKG 
changes, including T-invert and S1Q3TQ pattern, 
were 42% and 31%, respectively. The odds of 
developing hypoxemia were also higher in PTE 
patients who did not have the S1Q3T3 pattern on 
EKG. On the other hand, patients who did not have a 
T-invert pattern were more likely to present chest 
pain and less likely to present syncope. In the study 
by Ngahane et al (23). The frequency rates of T-invert 
and S1Q3TQ among 103 patients with PTE were 26% 
and 38%, respectively. The pattern of T-invert and 
S1Q3TQ in PTE is associated with a higher frequency 
than coronary syndromes (24). 

Among the notable limitations of this study, we 
can refer to its retrospective nature. Moreover, due to 
the use of data registered in hospital charts, the bias 
may have been based on the physician's clinical 
judgment. Therefore, more studies are needed to 
confirm the diagnostic value of clinical features. 

 
6. Conclusion 

Despite the highly nonspecific clinical 
manifestations, the diagnosis of PTE remains a 
challenging issue. The classic findings related to PTE, 
such as tachycardia, dyspnea, hypoxemia, chest pain, 
and hemoptysis, are associated with many other 
disorders, resulting in delayed diagnosis of PTE. This 
study presented related signs and symptoms, clinical 
risk factors, comorbidities, and PTE-related EKG 
findings, which could assist physicians in properly 
approaching this dangerous and potentially fatal 
disease by considering all aspects. 
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