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Case Report
Two case reports of cancer with acute pulmonary  
embolism in young adults
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Abstract: Pulmonary embolism (PE) is the second leading cause of death in cancer patients. Despite publication of 
major consensus guidelines laying out recommendations for diagnosis and treatment of PE in cancer, PE remains 
misdiagnosed or undiagnosed due to its diverse clinical manifestations, a paucity of literature, and low morbidity 
in young adults. In order to improve recognition of PE in younger individuals with malignance and bridge the gulf 
between guidelines and clinical practice, reported here are two young men with PE and cancer. Case 1 had a his-
tory of right femoral osteosarcoma resection and presented at the hospital with gradually worsening dyspnea and 
cough over a 2-week period. Although there was no abnormality at the surgical site, and no obstacle to movement, 
his clinical symptoms, hypoxemia, and high D-dimer level prompted our attention to the recurrence of cancer and 
occurrence of PE. Nuclear magnetic resonance imaging and computed tomography pulmonary angiography (CTPA) 
confirmed both the cancer and PE. He accepted anti-coagulant therapy immediately. Thirty days later, the patient 
had no obvious discomfort and received anti-tumor therapy. Case 2 presented with syncope at home without any 
other clinical manifestations. Similarly, hypoxemia, high D-dimer level, and a dilated and hypokinetic right ventricle 
upon transthoracic echocardiography strongly indicated PE, with CTPA confirming the diagnosis. Testicular cancer 
and a metastatic tumor were also found by ultrasonography and abdominal enhanced CT. Unfortunately, during 
anti-coagulation therapy, massive PE occurred and the patient died. Thus, although the incidence of cancer among 
young adults is lower, it is not rare. Clinicians should be alert to presentations of dyspnea, chest pain, syncope, 
hypoxemia, and high D-dimer level in younger individuals in order to reduce the misdiagnosis of PE.
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Introduction

Pulmonary embolism (PE) is one of the mani-
festations of VTE, which is now the third most 
common cardiovascular disease with an overall 
annual incidence of 100-200 per 100,000 
inhabitants [1]. Epidemiology of PE is difficult  
to characterize as PE may be asymptomatic, 
detected only as an incidental finding, or remain 
undiagnosed over a person’s life. Similarly, the 
prevalence of PE with cancer among young peo-
ple is poorly documented. Current guidelines 
provide little information regarding the diagnos-
tic workup for PE in young adults with cancer. 

Patients with cancer are six times more likely  
to develop venous thromboembolism (VTE) 
than their counterparts without cancer, and 
account for more than 20% of all newly diag-
nosed cases of VTE [2]. Cancer is associated 

with thrombin and fibrin formation, directly 
through the release of pro-coagulants by neo-
plastic cells, and triggering the release of cyto-
kines and production of factor X-activating cys-
teine, proteases, mucinous glycoproteins, and 
circulating tissue factor-bearing microparticles, 
which lead to the activation of platelets, leuko-
cytes, and endothelial cells, resulting in hyper-
coagulability [3].

Here, two cases are presented of young people 
with cancer and PE, suffering from osteosarco-
ma and testis cancer, respectively. One of the 
patients died of acute massive PE. 

Case 1

A 16-year-old male was admitted to the hospital 
due to a gradually worsening cough and dys-
pnea over the course of 2 weeks. At the age of 
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14, right femoral osteosarcoma was diagnos- 
ed and resected. Upon arrival at the hospital, 
the patient had a blood pressure of 103/63 
mmHg, a heart rate of 90 beats/min, and a 
respiratory rate of 22 breaths/minute. The car-
diovascular and respiratory physical examina-
tions were unremarkable. There was surgical 
scar visible in the middle of the right femur, but 
no other abnormalities. Complete blood cell 
count (CBC), electrolytes, liver function tests, 
and renal function tests were unremarkable. 
Cardiac troponin-T and N-terminal pro-brain na- 
triuretic peptide (NT-proBNP) levels were also 
normal. However, the D-dimer level was >20 
µg/ml (reference, 0.001-0.50 µg/ml), serum 
alkaline phosphatase concentration was 612 
U/L (reference, 45-125 U/L), arterial blood gas 
analysis indicated PaCO2 was 28.8 mmHg (ref-
erence, 35.0-45.0 mmHg), and PaO2 was 77.4 
mmHg (reference, 80-100 mmHg). Electrocar- 
diogram (ECG) showed sinus tachycardia with 
SIQIIITIII (Figure 1). A chest radiograph and trans-
thoracic, echocardiography, and lower extremi-
ty venous compression ultrasound results we- 
re normal. Magnetic resonance imaging (MRI) 
T2 weighted imaging indicated an uneven high 
signal indicative of suspected osteosarcoma 
recurrence. A 161 × 119 mm inhomogeneous 

mass was found between the liver and kidneys 
and a 104 × 36 mm hypoechoic mass was 
detected in the inferior vena cava near the right 
atrium entrance utilizing abdominal ultrasonog-
raphy (Figure 2), which was considered meta-
static cancer.

Due to the patient’s history of femoral osteo-
sarcoma, combined with clinical presentation, 
hypoxemia, high D-dimer level, and MRI and 
ultrasonography results, femoral osteosarco-
ma with PE was suspected. In order to confirm 
this diagnosis, computed tomography pulmo-
nary angiography (CTPA) was performed, show-
ing intraluminal filling defects in the lower lobe 
of the left and right pulmonary arteries (Figure 
3). PE risk stratification was then conducted 
and ascertained the simplified PE severity 
index (sPESI) to determine the appropriate 
treatment strategy. The patient’s initial stratifi-
cation was “not high-risk” and his sPESI score 
was 0. Therefore, the patient was immedia- 
tely prescribed anti-coagulant therapy with  
low molecular weight heparin for one week. 
Following discharge, the patient was unable to 
adhere to the low molecular weight heparin,  
but 20 mg oral rivaroxaban once daily was  
managed. Thirty days later, the patient had no  

Figure 1. Case 1 electrocardiogram showing sinus tachycardia with SIQIIITIII.
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obvious discomfort and received anti-tumor 
therapy. 

abnormal. Cardiac troponin-T and NT-proBNP 
levels were also normal. The D-dimer level was 
forty times higher than normal (reference, 
0.001-0.50 µg/ml), arterial blood gas analysis 
revealed a PaCO2 of 29.1 mmHg (reference, 
35.0-45.0 mmHg) and a PaO2 of 58 mmHg (ref-
erence, 80-100 mmHg). Transthoracic echocar-
diography revealed a dilated and hypokinetic 
right ventricle combined with pulmonary hyper-
tension, and lower limb venous compression 
ultrasonography revealed no abnormal find-
ings. However, a 22 × 21 mm solid mass of 
irregular shape was found in the right testis by 
ultrasonography (Figure 4), which was consid-
ered testicular cancer. Abdominal enhanced CT 
revealed a low-density shadow in the right lobe 
of the liver, which was considered a metastatic 
tumor (Figure 5). Further, CTPA revealed throm-
boembolism in the upper, middle, and lower 
lobes of the right pulmonary artery and left 
main pulmonary artery (Figure 6). PE risk str- 
atification was “not high-risk” and sPESI score 
was 0. The patient received low molecular 
weight heparin therapy. Six days later, the 
patient experienced syncope again accompa-
nied by loss of pulse, requiring advanced car-
diopulmonary life support. Cardiopulmonary 
resuscitation was performed for approximately 
20 minutes, however, spontaneous circulation 
was not achieved and the patient died.

Discussion

PE is a serious life-threatening disease that 
affects all age groups [4, 5]. Studies commonly 
focus on adults or the elderly, and reports 
involving young people are rare. An increasing 
number of studies have found that PE may  
precede or coincide with a diagnosis of cancer, 

Figure 2. Case 1 had a 161 × 119 mm mixed mass of inhomogeneous in-
terior echoes between the liver and kidney and a 104 × 36 mm hypoechoic 
mass detected in the inferior vena cava near the right atrium entrance utiliz-
ing abdominal ultrasonography. 

Figure 3. Case 1 had intraluminal filling defects pres-
ent in the lower lobe of the left and right pulmonary 
arteries by computerized tomography pulmonary an-
giography.

Case 2

A 21-year-old male presen- 
ted with a syncopal attack at 
home. Upon admission, the 
patient had a blood pressure 
of 118/70 mmHg, a heart rate 
of 96 beats/min, a respiratory 
rate of 20 breaths/minute, 
clear bilateral lungs, and regu-
lar cardiac rhythm on ausculta-
tion. Abdominal examination 
was unremarkable. Laboratory 
tests showed CBC, electro-
lytes, liver function tests, and 
renal function tests were not 

Figure 4. A 22 × 21 mm solid mass of irregular shape 
was found in the right testis by ultrasonography in 
Case 2.
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and thromboembolic events frequently compli-
cate the course of malignancy.

Cancer cells exert a pro-thrombotic effect on 
their microenvironment through direct and indi-
rect mechanisms, which can manifest systemi-
cally and present clinically as thrombosis. 
Dysregulation of the coagulation cascade is 
common in patients with cancer and has a sig-
nificant impact on treatment, prognosis, and 
quality of life [3], and approximately 25% of 
patients with malignancy require readmission 
due to VTE recurrence [6]. 

The occurrence of venous thrombotic events 
generally requires three basic conditions: vas-
cular endothelial injury, slow blood flow or sta-
sis, and a hypercoagulable state. Although a 
variety of triggers can induce a hypercoagula-
ble state and coagulation, malignancy is one of 
the most common. The first patient, Case 1, 
presented with dyspnea and cough as primary 
symptoms and had a history of osteosarcoma 
surgery. The ECG changes in SIQIIITIII are com-
monly present in acute pulmonary artery occlu-
sion, pulmonary artery hypertension, and right 

cardiac overload. The patient’s subsequent hy- 
poxemia and high D-dimer level significantly 
enhanced the possibility of PE, and CTPA finally 
confirmed the diagnosis of PE. Based upon the 
patient’s high serum alkaline phosphatase con-
centration, abdominal ultrasonography, and 
MRI, osteosarcoma was determined to be 
recurrent and the cancer metastasized to the 
abdominal and inferior vena cava. The second 
patient, Case 2, was considered healthy, with 
syncope the only symptom. Syncope is com-
monly of a neurologic etiology. Therefore, the 
probability of PE was ignored. However, in a 
series of studies, patients hospitalized for their 
first episode of syncope had a high prevalence 
of PE [7-9]. Transthoracic echocardiography 
revealed a dilated and hypokinetic right ventri-
cle combined with pulmonary hypertension. 
Therefore, increased right ventricular diameter 
is associated with adverse effects in patients 
with acute, symptomatic, cancer-associated 
PE.

Based on the American College of Chest Phy- 
sician guidelines-10 [10] and PE risk stratifica-
tion, both cases received low molecular hepa-
rin as an anti-coagulation therapy. Although the 
first patient, Case 1, continued to be treated, 
the second patient, Case 2, died during treat- 
ment.

In our experience, young adults with cancer and 
PE are not rare, but they are not taken serious-
ly. For young individuals who have symptoms 
such as dyspnea and syncope, the initial as- 
sessment generally includes anamnesis, clini-
cal exploration, blood gases, ECG, and specific 
biomarkers. Transthoracic echocardiography is 
useful to assess the prognosis. Signs of in- 
creased diameter or dysfunction of right ven-
tricular have been related to poor prognosis in 
cancer patients with PE. 
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Figure 5. Case 2 abdominal ultrasonography re-
vealed a low-density shadow in the right lobe of the 
liver, which was considered a metastatic tumor, and 
a 22 × 21 mm solid mass of irregular shape in the 
right testis, in which visible blood flow supported a 
diagnosis of a malignant tumor.
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