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Abstract

Rates of venous thromboembolism have increased in the adolescent population over the last two 

decades, likely due to advanced diagnostics, increased use of central venous catheters, chronic 

medical conditions, obesity, and oral contraceptive use [1]. Of these factors, a modifiable risk 

factor for adolescents is obesity. Sedentary lifestyle and prolonged immobilization are additional 

prothrombotic risk factors that are often associated with obesity. With ever-increasing screen time, 

sedentary behavior has risen accordingly, especially among gamers. We present four cases of 

adolescents who developed life-threatening venous thromboembolic events in the setting of 

obesity, sedentary lifestyle and/or immobilization, and prolonged video game use.

Keywords

Adolescents; thrombosis; obesity; sedentary; video games; electronics

INTRODUCTION

Pediatric venous thromboembolism (VTE) is rare with an incidence rate of 0.7–4.9 per 

100,000 person-years[1–5]. Two peaks in incidence are noted: one in infants <1 year and the 

second in adolescents. Over the last two decades, there has been an increase in pediatric 

VTE, attributable to improved diagnostics, clinical awareness, and increasing risk factors—

higher complexity of care, central venous catheters, obesity, and increased use of oral 

contraceptive pills[1].

Notably, between 1980–2012 obesity has more than doubled in children aged 6–11 (7% to 

18%) and quadrupled in adolescents aged 12–19 (5% to 21%)[6]. Among other lifestyle 

factors, sedentary behavior is a risk factor for obesity as well as thrombosis. Children and 

adolescents spend 8 hours/day on average engaging in sedentary behavior including 
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watching television, playing videogames, and participating in other electronic activities[7]. 

Given the pediatric VTE direct mortality rate of 2% and risk for post-thrombotic syndrome 

of 26%[8,9], it is important to understand underlying modifiable risk factors so that we can 

work towards prevention of thrombotic events in this population. We present a case series of 

four adolescent obese males who developed VTEs in the setting of excessive sedentary 

behavior, specifically prolonged video game use, among other risk factors. This observation 

raises concern about the contribution of increasing screen time and obesity rates on the risk 

for VTE, especially in the adolescent population.

RESULTS

Case 1

An 18-year-old obese male (BMI 37 kg/m2) presented with bilateral pulmonary emboli (PE) 

and an associated right lower lobe infarction (Figure 1A). He had a very sedentary lifestyle, 

spending up to 12 consecutive hours playing video games per day. No other risk factors or 

significant family history were identified. Thrombophilia testing revealed factor V Leiden 

(FVL) heterozygosity, but no other abnormalities. This patient received 6 months of 

anticoagulation. Lifestyle modification counseling addressed healthy diet, exercise, 

hydration, and avoidance of tobacco products. At 17 months from his diagnosis, he has lost 

36 kg (BMI 25 kg/m2), which he has sustained for 6 months, and he has remained VTE 

recurrence-free.

Case 2

A 15-year-old obese male (BMI 50 kg/m2) presented with autoimmune hemolytic anemia 

with a hemoglobin of 4.0 g/dL, and was started on high-dose corticosteroids. On hospital 

day 3 he developed acute occlusive thrombi in the bilateral posterior tibial veins and in the 

gastrocnemius vein in the left upper calf. A chest CT was performed and revealed an acute 

PE in the descending branch of the right pulmonary artery (Figure 1B–C). Prior to his VTE, 

he endorsed a sedentary lifestyle, playing video games 4–12 hours/day. Due to his 

symptomatic anemia, his physical activity was further limited preceding the VTE. Given his 

critical illness, obesity, and immobility, his VTE was considered provoked, and no further 

thrombophilia testing was pursued. He received anticoagulation for 6 months and 

participated in a weight management program which encouraged increased physical activity. 

Though he has been unable to sustain weight loss, he has remained recurrence free for 12 

months with improved physical activity.

Case 3

A 13-year-old obese male (BMI 56 kg/m2) developed a left lower lobe PE (Figure 1D) in the 

setting of 3-week immobility secondary to Guillain-Barre syndrome. He also had occlusive 

thromboses in bilateral cephalic veins and in the right saphenous vein (Figure 1E–F). In 

addition to his immobility secondary to Guillain-Barre syndrome, he also had a sedentary 

lifestyle at baseline, playing video games for several consecutive hours/day. His family 

history was positive for father developing a line-associated thrombus. Thrombophilia testing 

was recommended, but declined. This patient received 3 months of anticoagulation and 6 

months of physical therapy which promoted a more active lifestyle.
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Case 4

A 17-year-old obese male (BMI 39 kg/m2) developed bilateral basilar PE (Figure 2A) and 

pulmonary infarctions in the setting of a left proximal femoral DVT (Figure 2B). Prior to the 

VTE, he was sedentary for several hours playing video games. Comprehensive 

thrombophilia testing identified FVL heterozygosity. Given the location of the DVT, he 

underwent a CT venogram, which revealed mild compression of the left common iliac vein 

as it passed under the right common iliac artery (Figure 2C), consistent with May-Thurner 

syndrome. He received 6 months of anticoagulation. Lifestyle modifications were discussed 

though he was unable to lose weight, and in fact, gained weight with no improvement in 

sedentary behavior. Eight months after completion of therapy, he developed a new occlusive 

DVT in the contralateral (right) lower extremity extending from the common femoral vein 

down to his calf veins (Figure 2D). He was then placed on life-long anticoagulation.

DISCUSSION

With the rising incidence of thromboembolism in adolescents, it is important to identify 

modifiable risk factors associated with this increase[1,8,9]. In a recent study of adolescent 

thromboembolism, associated risk factors for developing a thromboembolic event included 

obesity in 47%, central venous catheters in 27%, infection in 27%, surgery in 27%, 

immobility in 22%, autoimmune disease in 19%, and other medical conditions in 11% of 

patients[10]. Pediatric VTE is often a result of a combination of at least two prothrombotic 

risk factors[11]. Certainly, our four patients had risk factors beyond obesity, sedentary 

lifestyle, and prolonged video game use, however, the contribution of these prothrombotic 

risk factors in addition to others (i.e., FVL heterozygosity, immobilization due to illness, 

autoimmune and inflammatory conditions), possibly resulted in major VTEs. However, it 

should be noted that FVL heterozygosity is only a minor risk factor for VTE.

The combination of sedentary lifestyle and the growing popularity of electronic gaming in 

adolescents, especially “extreme gamers” playing up to 48.5 hours/week[12], may pose 

excessive VTE risk, especially in the setting of obesity. More routine gamers spend 13 

hours/week playing video games, and up to 97% of adolescents report playing any electronic 

games[12,13]. While gaming, most players are sedentary, often in seated or cross-legged 

positions. Since prolonged seated immobility is a well-established risk factor for developing 

VTE in the setting of travel[14], one could hypothesize that immobility in the setting of 

gaming confers a similar risk.

A case-control study that evaluated prolonged work- and computer-related seated immobility 

demonstrated an increased risk of VTE in adults that were seated for at least 10 hours/day 

including at least 2 consecutive hours without getting up[15]. Additionally, prolonged 

television viewing is a documented risk factor for mortality from PE in adults[16]. Many 

case reports link prolonged gaming (3 to 80 continuous hours) to thromboses, often termed 

“eThrombosis”[12,17–20].

Identifying prolonged video game use and immobility in the setting of obesity may be 

essential in risk assessment and counseling. With further investigation of prolonged gaming 

as a pro-thrombotic risk factor, it is conceivable that these VTEs could be considered 
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“provoked”. Of note, gaming may be a surrogate marker for sedentary lifestyle instead of an 

independent risk factor; however, inquiring about gaming time may be an important window 

into understanding the degree of sedentary behavior. Encouraging patients to have a more 

active lifestyle and to minimize screen time may reduce the risk of VTE in adolescents. 

Providers could recommend taking breaks hourly to stretch/walk while gaming. 

Furthermore, combining weight management clinics or exercise programs with thrombosis 

clinics may reduce VTE risk. Though observational, this case series highlights prolonged 

video game use as an important potential VTE risk factor that should be studied further in 

larger, prospective cohorts.
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VTE Venous thromboembolism

DVT Deep venous thrombosis
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FIGURE 1. 
(A) Chest CT, axial view, revealing a pulmonary embolism (arrows) in case 1. (B) Chest CT 

scan, coronal view, revealing an acute right pulmonary artery embolism (arrow) in case 2. 

(C) Lower extremity mapping computed from ultrasound revealing thromboses in bilateral 

posterior tibial veins and left upper calf gastrocnemius vein (case 2). (D) Pulmonary 

embolism on chest CT scan in case 3 (arrow). (E) Lower extremity mapping computed from 

ultrasound revealing a right saphenous vein thrombus in case 3. (F) Upper extremity 

mapping demonstrating bilateral cephalic vein thromboses in case 3.
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FIGURE 2. 
Case 4 (A) Pulmonary embolism on chest CT (arrow); (B) Initial deep venous thrombosis on 

ultrasound; (C) Mild compression of the left common iliac vein as it passes under the right 

common iliac artery (arrow); (D) Lower extremity mapping computed from ultrasound 

revealing an extensive right LE deep venous thrombosis (second event).
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