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Abstract

Background: Acute pulmonary embolism (APE) is a potentially fatal
disease with high mortality. Prior studies have shown an increased
frequency of central localization of the clot, right ventricular dysfunc-
tion and elevated troponin in patients who present with syncope and
APE. Existing evidence regarding mortality and length of hospital
stay in these patients is unclear.

Methods: We retrospectively reviewed electronic medical records
of patients who were admitted in a tertiary care hospital in ru-
ral Upstate New York and diagnosed with APE from July 2014 to
July 2016. Two hundred nineteen patients were reviewed in two
groups: patients who presented with syncope and those without
syncope.

Results: The prevalence of syncope was found to be 6.8% (15/219).
Hypotension on admission was more common among patients with
syncope compared to no syncope (26.7% and 7.4%, respectively, P =
0.03). A clinically significant difference was found in 30-day mortal-
ity among those with syncope versus no syncope (21.3% vs. 7.4%, P
=0.096). No significant difference was found in length of stay (mean
6.7 days in patients with syncope vs. 6.4 without syncope, P =0.783),
central localization (26.7% with syncope vs. 43.2% without syncope,
P =0.21) or troponin elevation (46.2% in patients with syncope vs.
27.9% without syncope, P = 0.205). On multivariable analysis, hy-
potension was significantly higher among those with syncope (odds
ratio: 5.23, P=0.0148).

Conclusion: This study suggests 30-day mortality may be higher
among patients with syncope. It is important to risk stratify patients
on admission in order to reduce mortality and morbidity associated
with lethal disease.
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Introduction

Acute pulmonary embolism (APE) is a potentially fatal dis-
ease with high mortality. Incidence of pulmonary embolism is
around 100 - 200 cases per 100,000 [1]. Overall incidence is
higher in males and it increases with advancing age, with some
studies showing incidence to be > 500 per 100,000 after the
age of 75 years [2, 3]. Pulmonary embolism has a high mortal-
ity with recent studies showing 30-day mortality to be 4% and
90-day mortality 13% [4]. Again the mortality is higher with
advancing age [2, 3]. The typical symptoms of APE include
chest pain, dyspnea and hemoptysis.

Syncope is an uncommon presentation of APE with preva-
lence around 10% [5-9]. Data regarding mortality and length
of stay in this subset of patients with APE are controversial,
with some studies suggesting increased mortality [6, 10],
while other suggested no difference in mortality [11, 12]. One
study also reported syncope to be associated with an improved
prognosis [13]. We did this retrospective review to clarify the
association of syncope in pulmonary embolism patients with
mortality.

Patients and Methods

We retrospectively reviewed electronic medical records of pa-
tients who were admitted in a tertiary care hospital in rural
Upstate New York and diagnosed with APE from July 2014 to
July 2016. All patients over 18 years of age admitted with di-
agnosis of APE (ICD 10 codes: 126.0, 126.9) were included in
the study. Patients who developed APE during hospitalization
were excluded from the study.

Syncope was defined as transient loss of consciousness (<
1 min) with spontaneous resolution. APE was diagnosed on the
basis of CT scan, high probability V/Q scan or venous Doppler
ultrasound with associated symptoms. Two hundred nineteen
patients met the inclusion criteria and were reviewed in two
groups: patients who presented with syncope and those with-
out syncope. Four of 219 were diagnosed with high probability
V/Q scan, two patients were diagnosed with venous duplex
and 213 were diagnosed with CT scan on chest.

We defined right ventricular dysfunction (RVD) as right
ventricular (RV)/left ventricular (LV) ratio > 0.9 or RV hypoki-
nesis on echocardiogram as defined by the American Heart
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Table 1. Results From Univariate Tests (Chi-Square/Fisher’s Exact Tests for Categorical Variables, t-Tests for Continuous Variables)

Variable Total sample (n = 219) No syncope (N =204, 93.2%) Syncope (N = 15, 6.8%) P-value
Age, mean (SD) 64.2 (15.1) 64.5(14.9) 60.5 (18.0) 0.4302
BMI, mean (SD) 32.1(9.8) 32.1(9.8) 31.8 (10.3) 0.9151
LOS, mean (SD) 6.4(5.2) 6.4 (5.3) 6.7 (5.6) 0.7830
Male, n (%) 120 (54.8) 112 (54.9) 8 (43.3) 0.9062
Obesity 106 (48.4) 101 (49.5) 5(33.3) 0.2263
COPD** 33(15.1) 28 (13.7) 5(33.3) 0.0560
CAD 39 (17.9) 37 (18.2) 2(13.3) 0.9999
CHF 34 (15.5) 33 (16.2) 1(6.7) 0.4764
Hypotension** 19 (8.7) 15(7.4) 4 (26.7) 0.0300*
DM 58 (26.5) 53 (26.0) 5(33.3) 0.5497
CKD 19 (8.7) 17 (8.3) 2(13.3) 0.6256
Prior DVT/PE 54 (24.7) 49 (24.0) 5(33.3) 0.5339
Immobility 58 (26.5) 54 (26.5) 4 (26.7) 0.9867
30-day mortality** 18 (8.3) 15 (7.4) 3 (21.4) 0.0966
Central PE 89 (42.0) 85(43.2) 4 (26.7) 0.2125
Malignancy 70 (32.0) 63 (30.9) 7 (46.7) 0.2523
D dimer 88 (57.6) 84 (58.3) 4(44.4) 0.4961
RV dysfunction 81 (48.8) 76 (49.0) 5(45.5) 0.8186
Leg swelling 43 (19.6) 40 (19.6) 3(20.0) 0.9706
Calf tenderness 33 (15.2) 32 (15.8) 1(6.7) 0.3397
HR > 100 77 (35.3) 72 (35.4) 5(33.3) 0.9999
Chest pain** 84 (38.4) 81(39.7) 3(20.0) 0.1298
Shortness of breath** 159 (72.6) 153 (75.0) 6 (40.0) 0.0062*
Elevated troponin™** 59 (29.1) 53 (27.9) 6 (46.2) 0.2057
Hemoptysis** 8(3.7) 6(2.9) 2(13.3) 0.0966

*Statistically significant. **Variables included in stepwise multivariable logistic regression (P-value less than 0.20 on univariate tests).

Association or RV dilation on CT scan. Location of throm-
bus was classified as central if it is located in one of the main
pulmonary arteries or peripheral if involving segmental, sub-
segmental or lobar arteries.

Statistical analysis

To identify univariate associations between syncope and sub-
ject characteristics, the Chi-square/Fisher’s exact test and #-
tests were used. P value of < 0.05 was considered statistically
significant. All variables with P < 0.2 in the initial analysis
were included in a stepwise multivariable logistic regression
model to identify independent predictors of syncope. All anal-
yses were carried out using SAS 9.3 (Cary, NC, USA).

Results

The prevalence of syncope was found to be 6.8% (15/219) (Ta-
ble 1). Central localization of the clot was present in 42% of
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patients (89/219). Shortness of breath was the most common
presenting symptom present in 72.6% followed by chest pain
in 38.2%. On physical exam, calf tenderness and tachycardia
(heart rate (HR) > 100) were common. Troponin elevation de-
fined as troponin > 0.05 was present in 29% of patients.

The overall 30-day mortality associated with APE was
8.3% (18/219). The 30-day mortality was higher among those
with syncope versus no syncope (21.3% vs. 7.4%, P = 0.096),
though the result was not statistically significant. No statisti-
cally significant difference was found in length of stay (mean
6.7 days in patients with syncope vs. 6.4 without syncope, P
= 0.783), central localization (26.7% with syncope vs. 43.2%
without syncope, P = 0.21) or troponin elevation (46.2% in
patients with syncope vs. 27.9% without syncope, P = 0.205).

Hypotension on admission was more common among pa-
tients with syncope compared to no syncope (26.7% and 7.4%,
respectively, P = 0.03). Chronic obstructive pulmonary disease
(COPD) was more common in patients with syncope (33.3%
with syncope vs. 13.7% without syncope, P = 0.056), while
shortness of breath is more common in patients who did not
present with syncope (40% with syncope and 75% without
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Table 2. Results of Logistic Regression

Variables Odds ratio (unadjusted) 95% CI (unadjusted) P Odds ratio (adjusted) 95% CI (adjusted) P
COPD 3.143 1.000 - 9.878 0.0500

Hypotension 4.582 1.300 - 16.143 0.0178  5.231 1.382-19.794 0.0148
30-day mortality 3.436 0.864 - 13.668 0.0797

Chest pain 0.380 0.104 - 1.387 0.1430

Shortness of breath  0.222 0.075 - 0.655 0.0064  0.206 0.068 - 0.626 0.0054
Elevated troponin ~ 2.216 0.712 - 6.897 0.1697

Hemoptysis 5.077 0.931 - 27.675 0.0604

Hypotension and shortness of breath were retained as independent predictors of syncope after stepwise selection.

syncope, P=10.0062). No difference was found in other comor-
bidities in the two groups including coronary artery discase
(CAD), diabetes, chronic kidney disease (CKD) and conges-
tive heart failure (CHF).

All variables with P < 0.2 were included in a stepwise
multivariable logistic regression model to predict syncope.
Only hypotension and shortness of breath were retained as in-
dependent predictors of syncope after stepwise selection (Ta-
ble 2). Hypotension was significantly higher among those with
syncope (odds ratio (OR): 5.23; P = 0.0148) and shortness of
breath was higher in patients without syncope (OR: 0.206; P
=0.0054).

Discussion

APE is directly responsible for 100,000 deaths annually in
United States [14]. The classic presentation of PE includes
chest pain, dyspnea and hemoptysis, but it can present atypi-
cally as abdominal pain, seizure and cardiac arrhythmias,
most commonly new onset atrial fibrillation [15]. Syncope is
an atypical presentation of APE and can be present in 10% of
the patients. The prevalence of syncope in our study was 6.8%
which is slightly lower than what is reported elsewhere.

A review of the literature describes three possible mecha-
nisms of syncope in APE. First, APE can cause sudden right
heart failure which decreases left ventricular filling and ulti-
mately result in low cardiac output, hypotension and decreased
cerebral perfusion. Second, PE can cause cardiac arrhythmias
which can result in a syncopal episode. Lastly, blockage of the
pulmonary artery by embolus can stimulate ventricular mecha-
noreceptors which increase the vagal response causing vagal-
induced syncope [5, 16].

Syncope is generally considered a poor prognostic factor
in APE. Multiple studies have shown syncope in APE to be as-
sociated with higher mortality [6, 10]. A study showed synco-
pe to be associated with high inpatient mortality with odds of
3 [17]. In the International Cooperative Pulmonary Embolism
Registry, the 3-month mortality rate of patients with syncope
was 26.8%, whereas the overall mortality rate was 17% [18].
Although mortality was higher in patients with syncope in our
study, this was not statistically significant. These results may
be clinically significant.

Several studies in the past showed syncope in patients
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with APE to be associated with increased prevalence of central
emboli, RVD, and troponin positivity [5, 16]. Our study did
not show any such association of these variables with syncope.
Several factors can be contributed to these results. Several cri-
teria have been described in the literature for the diagnosis of
RVD in the echocardiogram or RV dilation in the CT scan.
We only included patients as per AHA definition of RVD as
described above. This may underscore the patients diagnosed
with RVD in our study unlike other studies. It has been postu-
lated that central pulmonary embolism can cause sudden RV
strain as described above and cause decreased cerebral perfu-
sion causing syncope. Our study results may support vasova-
gal reflex as the likely cause of syncope. Our study did show
an increased association of hypotension and syncope in APE.
The results are similar to studies done in the past which also
showed syncope to be associated with hemodynamic instabil-
ity [16]. The likely mechanism of this hypotension is similar to
what is described above.

A recent study done on patients admitted with first episode
of syncope showed every one in six patients have a diagnosis
of APE [19]. These numbers are really striking and clinicians
should consider the diagnosis of APE in every patient with
syncope by calculating the probability through Wells score
[20]. Given that syncope may be relatively common in patients
admitted to hospital, it is essential to recognize the potential
increased mortality in this group as demonstrated in our study.
Further studies are warranted to evaluate this association of
higher mortality in patient with APE presenting as syncope.

Limitation

The design of our study is retrospective. Patient population in
the syncope group is small. This may limit the interpretation
of our results. A larger study may help to further elucidate the
association between syncope and 30-day mortality, as well as
other variables such as elevated troponin and hemoptysis.

Conclusion

This study suggests 30-day mortality may be higher among
patients with syncope. It is important to determine potential
risk factors for morbidity and mortality in APE since it may
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affect management and, thus, further study of the association
of syncope and mortality in APE may be warranted.
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