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Abstract

Background: Although the last decades have witnessed more pulmonary embolism 
(PE) in China, PE in young adults is rare. Here we reported a young man of saddle 
PE with several lung infiltrations in imaging which was misdiagnosed as pneumonia for 
three times.

Case review:  A 25-year-old man, presenting no obvious risk factors for PE, was 
finally diagnosed as saddle PE.  However, during the whole process of diagnosis and 
treatment, the patient was misdiagnosed as pneumonia three times. He presented 
with left chest pain with difficulty breathing, mild cough, and sputum. Considering the 
imaging, and clinical manifestations, the patient was diagnosed as pneumonia. He 
suffered from sudden right chest pain, dyspnea, and tachycardia later. The D-dimer 
increased significantly, accompanied by mild hypoxemia and hyperventilation. CT 
pulmonary angiography (CTPA) revealed a saddle PE (medium risk). 

Conclusions: The clinical features of pneumonia and PE differ. PE has a more 
sudden onset, and the dyspnea is more prominent than cough and sputum. PE usually 
has a dyspnea unmatching with the changes in imaging, and has no response to 
antibiotics.  Pneumonia has a progressive onset, with more prominent cough, sputum, 
and fever. The dyspnea of pneumonia basically matches with the pulmonary infiltrates 
in imaging. Pneumonia is sensitive to antibiotics. Therefore, attention should be paid to 
young PE patients without obvious incentives. The differentiation between pneumonia 
and PE should be carefully conducted, and the diagnostic procedure of PE should be 
correctly applied, in order to timely diagnose and treat this type of disease.

INTRODUCTION
The diagnose rate of pulmonary embolism (PE) has been 

increasing in China in recent years. Most of PE does not have 
lung infiltration in chest imaging, because lung tissue receives 
oxygen supply from multiple sources including pulmonary 
artery, bronchial artery and alveolar [1,2]. When PE occurs, the 
blood pressure of the distal pulmonary artery decreases, and 
the oxygen-rich blood in pulmonary vein hence can nourish the 
lung tissue retrogradely, resulting in fewer infarction among 
the PE [3,4]. When PE is accompanied by pulmonary infiltrates 
in imaging, it should be differentiated from diseases such as 
pneumonia, tuberculosis, pulmonary fungal disease, pulmonary 
vasculitis, etc. Here we reported a case of young adult with saddle 

PE, which was misdiagnosed as pneumonia 3 times before the 
right diagnosis was made. Literatures in regard to the clinical 
characteristics of both PE and pneumonia were also reviewed.

CASE PRESENTATION
A 25-year-old man, visited the outpatient of Zhongshan 

hospital on April 11, 2013, because of left chest pain and dyspnea. 
He had an earlier history of catching cold and then suffered 
from left chest pain, cough, and activity-associated dyspnea. 
The pain located in the intercostal region between 5-6 ribs in 
his front, left chest. It was a persistent dull pain and aggravated 
when coughing and deep breathing. There was no sputum, 
hemoptysis, fever, etc. Chest X-ray showed a slight inflammation 
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in the left lower lung and slightly-thickened left pleura. The 
blood routine was as follows: WBC, 9.90×109/L; N, 63.5%; and 
L, 25.4%. ECG (electrocardiography) indicated sinus rhythm and 
T-wave changes (flattened leads II, aVF, and V5-6). The patient 
was diagnosed with left lower lobe pneumonia and treated 
with levofloxacin (0.2 po bid), however with no good effect. 
The patient visited outpatient clinic again on April 12. Chest CT 
showed slight inflammation of the left lung with a small amount 
of pleural effusion, as well as thickened left pleura (Figure 1). 
B-ultrasound indicated left pleural effusion of 15 mm depth. 
The blood routine was as follows: WBC, 9.94×109/L; N, 73.7%; L, 
15.8%; and D-dimer, 2.71 mg/L. The patient was diagnosed with 
left lower lobe pneumonia again and treated with cefuroxime 
(3.0 ivgtt bid), with, however, no significant improvement in 
symptoms. From April 13, the patient started to run high fever 
(body temperature, 39.5 oC). On April 14, he was reviewed at 
outpatient by chest CT, which showed progressed bilateral 
pulmonary inflammation (mainly left lung), compared with the 
previous imaging; (Figure 1). B-ultrasound showed no significant 
bilateral pleural effusion. The blood routine was as follows: WBC, 
10.0×109/L; N, 75%; and L, 14.0%. The patient was diagnosed 
again with bilateral pneumonia and treated with compound 
aminopyrine (2 mL im st) for fever and moxifloxacin (0.4 ivgtt 
qd) for infection. Two days later, the patient’s temperature 
gradually dropped to 37.4 oC, with improved cough symptoms 
and alleviated chest pain, but no significant relief of the activity-
associated dyspnea. The patient presented with dyspnea even 
when taking a ground walk or a bath. He had no symptoms such 
as bloody sputum, fainting, etc. After 3 days of intravenous anti-
infection, the patient was given moxifloxacin (0.4 po qd) orally. 
On April 22, the patient had sudden severe pain in the upper right 
chest, located close to the right sternum in the intercostal region 

between 2-6 ribs, with a nature similar to that of the left chest 
pain, i.e., persistent dull pain, exacerbated with cough and deep 
breathing. The patient visited the emergency department then. 
Review chest CT indicated pulmonary inflammation; compared 
to the previous CT on April 14, there was some kind of absorption 
of the left lower lobe lesion, but new lesion emerged in the middle 
lobe of the right lung (Figure 1). ECG showed sinus tachycardia 
(heart rate, 124 beats/min) and T-wave changes (flattened and 
slightly inverted in leads II, aVF, and V3-6). The blood routine was 
as follows: WBC, 10.13×109/L; N, 75.0%; L, 14.5%; D-dimer, 23.37 
mg/L (much higher than normal); the arterial blood gas (oxygen, 
2 L/min) was as the following: pH, 7.43; PCO2, 37 mmHg; PO2, 94 
mmHg; HCO3

-, 24.6 mmol/L; and SO2, 98.0%. Echocardiography 
indicated right atrioventricular enlargement and mild pulmonary 
hypertension (PASP, 43 mmHg). CTPA showed  thrombus in the 
main pulmonary artery, more severe in left pulmonary arteries, 
and wide embolization of the remaining arterial branches (central 
floating type) (Figure 2). Lung window indicated consolidation of 
the lower left lung, with slightly decreased volume, as well as a 
wedge-shaped shadow in the middle lobe of the right lung, close 
to the chest wall (Figure 2). Until then the patient was finally 
diagnosed with acute PE (medium risk).

Treatment and follow up

The patient was admitted into respiratory intensive care unit 
(RICU) on April 22, 2013, and immediately received thrombolytic 
therapy (actilyse 50 mg iv st). The patient subsequently received 
anticoagulant therapy with low molecular weight heparin 
(fraxiparine, 0.8 mL iH q12h), then maintained with oral warfarin. 
The results of other examinations during the hospitalization 
were as follows: venous ultrasound of the legs, negative; full set of 
blood tumor markers, negative; full set of rheumatism antibodies 

Figure 1 Evoluation of CT imaging from onset of disease to definite diagnosis. On Apr 12th, triangle-shaped opacity was in left lower lobe with a 
small amount of pleural effusion. It evolved into large consolidation on Apr 14th. On Apr 22th, part of the left lower lobe consolidation was absorbed, 
while a new wedge-shaped shadow appeared in right middle lobe.  
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and anti-cardiolipin antibodies, negative; antithrombin III and 
protein C, normal; and protein S was 18.7% (Normal range: 75%-
130%): decreasing significantly.

On April 29, after receiving 7 days of therapy, the patient’s 
status became stable, and the chest pain and breathing difficulties 
were evidently mitigated. The D-dimer decreased to 4.20 mg/L. 
CTPA indicated embolism of bilateral pulmonary arteries and 
their branches, were slightly decreased compared with the 
previous imaging on April 22 (Figure 2). Three months after 
the onset of PE, (August 14, 2013), CTPA showed no significant 
filling defects with bilateral pulmonary arteries, and only a few 
fiber cords left at the lower left lung (Figure 2). The patient was 
followed up for a year. He took warfarin regularly and was in a 
stable condition, with no recurrent PE.

DISCUSSION
The patient was misdiagnosed with pneumonia three times, 

because he was young, with atypical PE symptoms and positive 
chest imaging similar to pneumonia, without common PE risk 
factors. Age is an important risk factor for PE. The Revised 
Geneva Scoring System adds 1 point to patient older than 
65 years in evaluating PE risk factors [5]. Sakuma et al. [6,7] 
statistically analyzed 11,367 cases of autopsy-confirmed PE 
in Japan from 1987 to 1998 ( from 396,982 copies of autopsy 

reports) and showed the number of PE increased dramatically in 
the population older than 40, while the prevalence of PE in 20-
39 years population remained low, accounting for 7.7% of the 
total fatal PE. However, from the perspective of a single cause of 
death for young population, PE is one of the major causes of the 
death of healthy young people. A total of 255 cases of PE patients 
were admitted and treated in our hospital (Zhongshan Hospital 
of Fudan University, China) from 1999 to 2009. Among them, 
13 cases (13/255, 5.1%) were younger than 30 years, and 22 
(22/255, 8.6%) were between 31-40 years, indicating that there 
are quite some PE cases among the young population in China 
(data not shown)

When considered individually, symptoms, signs, or common 
laboratory tests have limited diagnostic power of PE. So clinical 
probability assessment is an important step to diagnose it. 
The Canadian model introduced by Wells at al.[8,9] is the most 
frequently used prediction rule for suspected PE. It includes seven 
variables of which three refer to well-recognized risk factors for 
PE. The model heavily depends on the subjective judgement, so 
the Wells’ model seems better suited to rule out rather than to 
rule in the diagnosis of PE. The present patient was first evaluated 
by Wells criteria on April 12, and his clinical risk score of PE was 
0. On April 14, with deterioration of breathless and no response 
to antibiotics, the likelihood of PE increased with Wells score of 

Figure 2 CTPA (Computor Tomography pulmonary angiography) evolution from the diagnosis day to 4 month later. Saddle thromboembolism 
showed in the main pulmonary artery. Filling-defects were in both lower pulmonary arteries and their branches. Subpleural crescent consolidation 
was in the left lower lobe and wedged shaped shadow was in the right middle lobe. One week later, the review of CTPA showed most of the filling 
defects absorbed. 4 months after the initial thrombolytic therapy, the imaging went back to normal.
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3. On April 22, the assessed risk score increased to 4.5 (based on 
Wells criteria, 0-1 means low risk; 2-6 indicates medium risk; and 
>6 represents high risk).

 Imaging tests are important in confirming diagnosis in 
suspected PE. PE with positive chest imaging needs to be 
differentiated from many other diseases such as pneumonia, 
tuberculosis, pulmonary fungal disease, pulmonary vasculitis, 
lung abscess, pulmonary vascular sarcoma, leiomyosarcoma, 
etc. In clinic, there are subtle differences between them. For 
example, the order of the clinical manifestations of the 2 diseases 
is different, i.e., pneumonia usually has a gradual onset, starts 
with fever, cough, sputum, probably accompanied by subsequent 
chest pain and dyspnea. However, the onset of PE is usually 
more sudden; it starts with chest pain and post-activity dyspnea, 
possibly mixed with fever and cough in the late stage. Relative 
to the imaging changes, more severe clinical manifestations are 
observed with PE. A peripheral wedge-shaped opacity on CT 
is associated with PE, but the finding is not specific. They may 
be sometimes attributed to pneumonia. When MDCT has the 
limitation to differentiate PE with pneumonia, V/P SCAN should 
be performed. The basic principle for the diagnosis of PE based 
upon V/P SCAN is to recognize lung segments without perfusion 
but preserved ventilation, i.e. mismatch. If absence of ventilation 
and perfusion exists at the same time, but is matched. It predicts 
the probability of pneumonia [10]. In a previously reported case, a 
25 years old of young woman was firstly diagnosed as pneumonia 
with CT scan, but further examination with V/P SCAN confirmed 
PE in presence of pneumonia [11]. In the present case, the proper 
diagnosis is PE combined with pneumonia.  

Risk factor may be crucial clues to diagnose PE, especially in 
case without history of venous thromboembolism. The present 
patient is a computer fan, with partially introverted personality. 
He is quiet with little activities, which may be one incentive of 
his disease. In addition, The present patient showed obviously 
decreasing protein S level. Therefore, reduced anticoagulant 
factors may partly explain the onset of PE in the present case 
[12,13]. 

In short, saddle PE complicated with lung infiltration, 
occurred, especially, in young patients in the absence of obvious 
risk factors, is relatively rare. But if the physicians can be highly 
alert of PE, actively screen for relevant clues, and correctly follow 
the diagnostic procedure of PE [14], this type of diseases can be 
diagnosed and promptly treated.
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