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Abstract

Background: Pulmonary thromboembolism (PTE) is a major health problem worldwide. The present study was conducted to in-
vestigate epidemiology of acute PTE and its outcomes in Birjand city, locating in South Khorasan, Iran.
Methods: In this descriptive epidemiological study, 79 patients with PTE referred to Vali-Asr Hospital, Birjand, Iran were studied
during 2011 - 2016. In this study, demographic data, medical history, risk factors, symptoms, and information on diagnostic meth-
ods including echocardiography findings, electrocardiographic findings, treatment procedure, duration of hospitalization, and
therapeutic outcomes were collected in information form for each patient. One year later, the patients were re-visited, and echocar-
diography was performed for all the subjects. Finally, data were analyzed by Chi-Square and Fisher’s exact tests at a significant level
of 0.05 using SPSS software.
Results: Results showed that annual incidence of PTE was 5.7 per 100,000 people in Birjand in 2016. History of recent surgery (18.8%)
followed by hospitalization, and complete bed rest for more than 3 days (15.7%) were the most common risk factors. More than 78%
of patients with PTE had abnormal echocardiography, and pulmonary arterial hypertension was the most common finding. Results
of statistical analysis showed that complications were not statistically significant according to age and gender of patients (P < 0.05),
but complications were higher in patients with massive PTE compared to others (P = 0.01). Comparison of in-hospital complications
showed a significant difference between different treatment modalities (P < 0.01).
Conclusions: History of recent surgery and hospitalization were the most common predisposing factors for PTE. Therefore, neces-
sary programs should be more vigorously pursued for prevention of PTE.
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1. Background

Venous thromboembolism (VTE) includes deep vein
thrombosis (DVT) and pulmonary thromboembolism
(PTE) that are major concerning diseases worldwide. VTE
is associated with serious short and long-term complica-
tions, even death (1). VTE imposes a major global burden
with about 10 million cases occurring per year, which is the
third leading vascular disease after myocardial infarction
(MI) and cerebrovascular accident (2). Just 300,000 PTE
cases occur every year in six European countries with 300
million inhabitants and the incidence is continuously
increasing each year because of the aging phenomenon,
higher prevalence of other associated comorbidities such
as obesity, heart failure, cancer, surgical procedure, preg-
nancy, and improvement of diagnostic tools (2, 3). On the

other hand, PTE is one of the most preventable causes of
death among hospitalized patients (4). Studies revealed
that about 20% of patients with PTE still die before diag-
nosis and shortly thereafter, especially in massive PTE in
association with hemodynamic instability (2). In addition
to acute side effects, the sequels of PTE are also associ-
ated with serious disability such as chronic pulmonary
hypertension, which complicates between 0.6 and 8.8%
of PTE cases (5, 6). Therefore, making an early diagnosis,
identifying predictors, and selecting the best therapeutic
strategies are very important (6).

Currently, there are three main therapeutic options for
PTE including heparin therapy, thrombolytic therapy, and
surgical embolectomy, which could be used according to
the patient’s condition (7, 8). However, the best therapeutic
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strategy is controversial and more evaluations in this field
are needed (2, 9). Diagnostic tools and therapeutic proce-
dures are improving but for better recognition of PTE, com-
plementarity studies are needed.

2. Objectives

According to the above, this study aimed to investigate
the epidemiology of acute PTE and its outcomes based on
the severity of PTE and the type of treatment in Birjand city.

3. Methods

In this descriptive-epidemiological study, we evaluated
79 patients with PTE diagnosis referring to Vali-e-Asr Bir-
jand Hospital in 2011 - 2016. The sampling method was
census to select all patients with acute pulmonary em-
bolism admitted to the hospital setting during the study
period from among those who met the inclusion criteria
(definitive diagnosis of pulmonary embolism as the main
cause of symptoms). The exclusion criteria included dis-
satisfaction and incomplete medical records. In this study,
demographic data, medical history, predisposing factors,
symptoms, and diagnostic methods information includ-
ing echocardiographic findings (GE, cardiac ultrasound
systems, Vivid 7, Vingmed, Horten, Norway) and electro-
cardiographic (ECG) findings, treatment procedure, dura-
tion of hospitalization, and therapeutic outcomes were
collected in information forms for each patient. One year
after admission, the patients were re-visited and echocar-
diography was performed by a cardiologist. Then, major
risk factors for PTE were investigated according to patients’
information, including the history of previous illnesses
such as pregnancy, active cancer, hypertension (HTN), is-
chemic heart disease (IHD), dyslipidemia (DLP), diabetes
mellitus (DM), paresis or plegia, hospitalization or com-
plete bed rest for more than three days, history of abdomi-
nal surgery, orthopedic surgery and obstetric surgery in re-
cent 12 weeks, fractures of the lower limbs, and oral contra-
ceptives (OCP) or hormone replacement therapy (HRT). Pa-
tients with these conditions were categorized as provoked
and patients that were not included in this category were
classified as unprovoked (10). Finally, data were analyzed
by SPSS version 16 software (Chicago, IL, USA) using the chi-
square and Fisher exact tests at a significant level of 0.05.

4. Results

Statistical analysis showed that the patients’ mean age
was 56.13 ± 17.81. The sample included 56.9% of males and
43% of females. The annual PTE incidence in Birjand in

2016, based on the population of the city in the same year
and the rate of new cases, was 5.7 per 100,000 population.
Also, the results of statistical analysis showed that 68.30%
of the patients were in the provoked group and 31.70% were
in the unprovoked group. Abdominal surgery, orthope-
dic surgery, and obstetric surgery with the frequency of
18.8% were the most common risk factors for PTE among
patients, followed by hospitalization and complete resting
for more than three days with 15.7% (Figure 1). In addition,
acute dyspnea was the most common symptom among pa-
tients with a frequency of 25.4% (Figure 2).
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Figure 1. The frequency of risk factors. Surgery, abdominal, orthopedic, and obstet-
rics; AR, absolute rest; HTN, hypertension; IHD, ischemic heart disease; DLP, dyslipi-
demia; DM, diabetes mellitus; OCP & HRT, oral contraceptive and hormone replace-
ment therapy; others, pregnancy, lower limb fracture, smoking, COPD, past history
of DVT.
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Figure 2. The frequency of symptoms

Trans-thoracic echocardiographic findings revealed
right ventricular enlargement in 56 (70.9%) patients. Also,
41 (51.9%) patients had right ventricular dysfunction and
a blood clot in the right heart was seen in 3 (3.9%) pa-
tients. Moreover, 61 (78.5%) patients had tricuspid regur-
gitation; McConnell’s sign was seen in 13 (16.5%) patients
while 65 (77.2%) patients had pulmonary arterial hyperten-
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sion (PAH) with a mild severity in 18 (28.1%) patients, mod-
erate severity in 24 patients (37.5%), and high severity in 22
(34.3%) cases (Table 1). ECG changes in the early stages of
acute PTE are shown in Table 1, which showed 12 (15.5%) pa-
tients had no evidence of PTE in their primary ECG.

Table 1. Frequency of Echocardiographic and Electrocardiographic Findings on Ad-
mission

Frequency, %

A) Echocardiographic findings

Pulmonary artery hypertension 65

Tricuspid regurgitation 61

Right ventricle enlargement 56

Right ventricle dysfunction 41

McConnell’s sign 13

Blood clot in right heart chambers 3

B) Electrocardiographic findings

Sinus tachycardia 45

Inverted T wave in lead III 44

Q wave in lead III 30

Inverted T wave in pericardial lead/S wave in lead I 19

Normal ECG 13

Right axis deviation 8

Right bundle branch block 7

Atrial fibrillation 1

Echocardiography was the only imaging method in
13 patients because of pregnancy, unstable hemodynamic
status, advanced renal failure, and the death of the pa-
tient before the opportunity to perform more accurate di-
agnostic procedures. Diagnosis of 59 patients was done
by pulmonary artery CT angiography (CTPA) and 7 patients
with lung perfusion-ventilation scans. Based on symptoms
such as the presence or absence of syncope or obstructive
shock, echocardiographic findings such as the presence
or absence of dysfunction or increased right ventricle size
and the positive or negative troponin I (TnI), patients with
acute PTE were divided into three groups: small, submas-
sive, and massive (11). In the small PTE group, there was
no syncope or obstructive shock; in echocardiography, the
size of the right ventricle was not increased and TnI was
negative. Submassive PTE was associated with right ventri-
cle size increase, right ventricular dysfunction, and posi-
tive TnI. The manifestation of the disease with syncope or
obstructive shock indicated the massive nature of the dis-
ease. Accordingly, a total of 19 (24.1%) patients were in the
small PTE group, 42 (51.8%) patients in the submassive PTE
group, and 18 (24%) patients in the massive PTE group.

Three main therapeutic methods for acute PTE in-

cluded anticoagulant therapy, fibrinolytic therapy, and
surgical embolectomy (12). Therefore, 52 (65.8%) patients
were treated with heparin, 16 (20.3%) patients with strep-
tokinase, and 11 (13.9%) patients with surgical embolec-
tomy. All patients with small PTE were treated with hep-
arin. Among patients with submassive PTE, 28 patients
were treated with heparin, 12 patients with streptokinase,
and 2 patients with surgery. In massive PTE, 9 patients were
treated with surgical embolectomy, 5 patients with hep-
arin, and 4 patients with streptokinase.

The findings showed that the mean hospitalization du-
ration was 8.9 days, with a minimum hospital stay of 4
days and a maximum of 42 days. There were 71 patients
discharged with complete or relative improvement and no
complications. Three patients died, one patient left the
hospital by her own consent, and four patients receiving
streptokinase suffered from complications during the hos-
pitalization, leading to final discharge by partial or com-
plete recovery. All of the patients who died were in the
massive PTE group, which undergone embolectomy with
a mean age of 53 years.

The results of the chi-square test showed that in-
hospital complication, bleeding, and mortality did not sta-
tistically significantly changed according to the age of pa-
tients (P = 0.69). Also, the changes in the relative frequency
of complications, bleeding, and mortality were not statis-
tically significant according to gender (P = 0.906). The
comparison of complications in terms of the severity of
thromboembolic events showed that complications in pa-
tients with massive PTE were more than those in other
groups (P = 0.01) (Table 2). In addition, the difference in in-
hospital complications was significant between different
treatment modality groups (P < 0.01) (Table 2).

After at least one year, 39 out of 79 patients were fol-
lowed up. Of these, 11 (28.2%) patients died after discharge
from the hospital during this period, seven of whom were
in the submassive PTE group and four in the massive PTE
group. Accordingly, 28 patients were alive and echocardio-
graphy was performed for 11 patients, which was normal,
except for two patients from the massive group who were
over the age of 70. In their echocardiography, there was an
increase in pulmonary arterial pressure and right ventric-
ular dysfunction; in fact, there was evidence of right ven-
tricular failure as a long-term complication of acute PTE.
There was also exceptional dyspnea in nine patients, seven
of whom had functional class II (FC-II) dyspnea and two
had FC-III dyspnea. Of these patients, five were in the sub-
massive PTE group, three were in the small PTE group, and
one was in the massive PTE group.
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Table 2. Comparison of the Relative Frequency of Acute Complications by Age, Gender, Severity of Thromboembolic Events and Treatment Modalitya

Variables Categories Without
Complications

Hemorrhagic Events Mortality P Value

Age, y

> 40 18 (94.7) 1 (5.3) -

0.69241 - 59 22 (84.6) 2 (7.7) 2 (7.7)

< 60 31 (94) 1 (3) 1 (3)

Gender
Male 41 (91.1) 2 (4.4) 2 (4.4)

0.906
Female 30 (90.9) 2 (6.1) 1 (3)

Severity

Small 19 (100) - -

0.013Submassive 39 (95.1) 2 (4.9) -

Massive 13 (72.2) 2 (11.1) 3 (16.7)

Treatment

Heparin 52 (100) - -

0.001Fibrinolytic 12 (75) 4 (25) -

Embolectomy 7 (70) - 3 (30)

aValues are expressed as No. (%).

5. Discussion

This study aimed to investigate the epidemiology of
acute PTE and its outcomes in Birjand city. The results
showed that the annual incidence of PTE was 5.7 per
100,000 population in Birjand city in 2016. In a study by
Horlander et al. (13), the annual incidence of PTE was 100
per 100,000 population in the USA in 2003. In addition,
the annual incidence of PTE in Portugal was 35 per 100,000
population in 2013 (14). Although there are some studies
in this field around the world, there was no similar study
in Iran. The incidence rate reported in our study was based
on the cases of PTE hospitalized in Birjand Vali-e-Asr Hospi-
tal. Undoubtedly, there were other cases of PTE diagnosed
at other regional medical centers, but because of reasons
such as patient’s death, they were not considered. On the
other hand, there is a considerable difference in PTE inci-
dence between different races; moreover, Asian countries
have lower incidence rates than American and European
countries, which can justify our results (13, 15). Our results
showed that men had a higher rate of PTE and mortality
than women but the difference was not significant. Due
to the low sample size, especially at the followed-up stage,
this result cannot be considered, but similar studies, such
as a study by Horlander et al. in 2003, reported the same
results (13).

In this study, the most common comorbidity was hy-
pertension, followed by ischemic heart disease, dyslipi-
demia, and diabetes. Also, the most common risk factor
for pulmonary embolism was a history of surgery in less
than 12 weeks ago, followed by hospitalization or resting
for more than three days and OCP or HRT, which are similar
to the results of many other studies (16, 17). In addition, the

most common symptoms were dyspnea, followed by chest
pain, which is similar to other study results (16, 17).

TnI was positive in 18% of the evaluated cases, all of
whom were in the massive and submassive groups. In a
similar study, positive TnI was reported in 55% of patients
with a definite diagnosis of acute PTE (18), which is higher
than the rate obtained in this study. In another study in
2012, TnI was positive in 50% of patients (19). The reason
for the lower positive TnI rate in this study is that TnI was
not measured for all patients and perhaps the sensitivity
of laboratory methods was lower in this study than in sim-
ilar studies.

More than 78% of patients with PTE had abnormal
echocardiography and the most common findings were
PAH, tricuspid regurgitation, hypertrophy, and right ven-
tricular dysfunction. In a study conducted by Ouldzein
et al. in 2009 (20), the most common echocardiographic
findings in patients with a definite diagnosis of acute
PTE were right ventricular enlargement and elevated pul-
monary arterial pressure. In another study by Stawicki et
al. in 2008 (21), the most common echocardiographic find-
ings of acute PTE were tricuspid regurgitation (90%), PAH
(77%), right ventricular enlargement (74%), right ventric-
ular stretch (61%), and hyperdynamic left ventricle (54%),
which are similar to our findings.

Statistical analysis also revealed that the most com-
mon ECG findings were sinus tachycardia, the S wave in
lead I, the inverted T wave in lead III, and the Q wave in lead
III. In a similar study (22), the most common ECG finding of
the acute PTE was sinus tachycardia (38%), followed by the
reverse T wave in V1 (38%) and ST-segment elevation (36%)
in the aVR lead. In addition, in Ryu et al. (23) study, the
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most common ECG findings were sinus tachycardia and re-
verse T wave in V1 to V4 leads. In another similar study (24),
the most common findings of ECG in acute PTE were sinus
tachycardia, inverted T wave in lead III, aVF, and pre-cordial
leas. In a study by Bakebe et al. (25), the most common find-
ings of ECG in acute PTE were sinus tachycardia (72%), the S
wave in lead I, the inverse T wave in lead III and the Q wave
in lead III (30%), and the reverse T wave in V4-1 (34%). These
data are similar to our findings in this study.

CTPA was the most common diagnostic method in our
study. In order to diagnose PTE, the most commonly used
imaging technique was CTPA, followed by echocardiogra-
phy and a nuclear scan. CTPA is the imaging method of
choice for the diagnosis of acute PTE (26) and it has been
used as the most common method for diagnosis because
of its availability, fastness, and high sensitivity and speci-
ficity (27). In addition, this method is selective in patients
who are suspected of PTE and are in a stable hemodynamic
status.

All cases of in-hospital mortality were related to pa-
tients with massive PTE. This difference was statistically sig-
nificant and indicated the association between the sever-
ity of the disease and in-hospital mortality, which is sim-
ilar to other study findings (28, 29). In addition, there
were no significant differences in acute complications be-
tween three groups of age. Old age is a predisposing fac-
tor for PTE (30) and worse outcome (31). Although our
findings showed that the older age group was related to
more complications, there was no significant association
between age and complications that may be justified by
the low number of participants. There was no significant
difference in acute complications between gender groups
that is in line with previous studies (32). Our findings
revealed that there was a significant difference between
acute mortality of PTE and its severity so that the massive
group had more acute complications and mortality. These
findings are similar to similar studies (7) and implies that
the severity of PTE plays an important role in prognosis.
Our findings showed that the type of treatment method
was associated with a specific acute complication so that
thrombolytic therapy significantly increased hemorrhagic
events and embolectomy was associated with higher mor-
tality. Previous studies showed that thrombolytic therapy
was associated with more hemorrhagic events because of
its effect (33-35). In addition, because of the severity of PTE
in patients treated with embolectomy, a higher mortality
rate was expected. Also, one-year mortality occurred only
in the massive and submassive groups and none of the
patients in the small PTE group died during hospitaliza-
tion or at one-year follow-up. All bleeding events occurred
in streptokinase-treated patients; of course, none of them
was life-threatening. The right ventricular failure occurred

only in the massive group. These findings revealed the rela-
tionship between the severity, complications, and mortal-
ity, which is in line with similar studies (11, 28, 36, 37).

All patients in the small PTE group were treated with
heparin. Heparin is the most commonly used treatment
agent for submassive cases (12). The most common treat-
ment used for massive embolism is embolectomy (35).
Of course, the preferred method of treatment in massive
cases is fibrinolytic therapy, but due to the absolute pro-
hibition of fibrinolytic therapy, embolectomy was used in
most cases of massive PTE in this study (mostly due to the
history of major surgery in patients).

Despite all the progress made, PTE still has a significant
mortality rate (1, 25). More awareness of the clinical symp-
toms, risk factors, and clinical suspicion can help diagnose
it as quickly as possible and reduce possible complications.
Choosing the appropriate treatment and imaging exams
varies depending on the condition of each patient.

5.1. Conclusions

According to the results, the most common predis-
posing factors for PTE in Birjand are the history of recent
surgery in less than 12 weeks ago and hospitalization or
resting for more than three days. Therefore, the neces-
sary programs for the prevention of DVT and PTE should be
more vigorously pursued in the hospital.
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