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Introduction 

Thromboembolism (TE) in the pediatric population has become a growing concern with 

increased incidence noted during the past two decades (1). This rise is thought to be related, at 

least in part, to technological advances in diagnostic modalities and improved survival of 

critically ill patients (2, 3). Pediatric TE, unlike in adults, is infrequently spontaneous or idiopathic 

(5-10% in children versus 40% in adults), likely due to a more robust, less injured vasculature in 

children (2-4). Therefore, children are more likely to have an underlying risk factor for the 

development of TE. The presence of central venous catheter (CVC) is reportedly the most 

common cause for TE in neonates and children overall (5). 

Pediatric studies report a bimodal distribution of TE events, with the majority occurring in 

neonates and adolescents (6, 7). The increased prevalence of adolescent TE in comparison to 

children of other ages is well-documented (3, 6, 8, 9). This higher incidence in adolescents is in 

part due to the transition to a more adult-like coagulation profile (4). In contrast to neonates and 

children, a variety of risk factors (RFs) and co-morbidities (CMs) for TE including cancer, 

obesity, trauma, and use of oral contraceptives have been described in the adolescent 

population (2, 10). However, there are no articles published addressing the overall prevalence 

of these RFs and CMs in an exclusively adolescent population. Recognition of RFs and CMs is 

clinically important as this may lead to measures to prevent occurrence or recurrence of 

adolescent TE.  

We sought to review our experience with adolescent TE, including the prevalence of RFs and 

CMs, presenting features, management and outcome at our institution. We hypothesized that 

the spectrum of RFs and CMs in adolescent TE is varied, different from the predominance of 

CVC-related TE reported in children overall. 

Patients and Methods 

We retrospectively reviewed the medical records of adolescents at Texas Children’s Hospital 

(TCH) with a diagnosis of TE from January 1, 2004 to January 31, 2014, as approved by the 
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Institutional Review Board. Adolescent age was defined as patient aged 12 - 21 years of age at 

the time of diagnosis of TE. Patients with thrombosis of an artery (AT), deep vein (DVT), 

pulmonary embolism (PE), and/or ischemic stroke were eligible for this analysis. Adolescents 

with only superficial vein thromboses (SVTs) were excluded. The data collected included 

demographic data, body mass index, previous history of TE, family history of TE, tobacco use, 

current medications including estrogen therapy, co-morbid diagnoses, trauma, recent surgical or 

invasive procedures, history of immobilization, presenting signs and symptoms, laboratory data, 

initial and follow-up imaging studies, management details and outcome. Specifically regarding 

TE, details about age at diagnosis, site of TE, occlusion status, embolic complications, specific 

medical and/or interventional therapy and outcomes (including recurrence) were gathered. 

Occlusion status was determined by imaging modalities; occlusive TE was defined as TE that 

completely occluded the vessel blocking blood flow, and non-occlusive TE was defined as TE 

that only partially occluded vessel. Outcomes were defined as complete or partial resolution 

(CR/PR), no change or progression based on follow-up imaging findings for all thrombi. The 

latter was defined based on follow-up skin biopsy findings and/or resolution of skin rash. 

Statistical Analysis 

Patient characteristics, risk factors and treatment were summarized using mean and standard 

deviation, median and 25th and 75th percentiles, or frequency and percentage for all patients, 

by recurrence status and by resolution/progression status. Comparisons of characteristics and 

risk factors between resolution/progression status were analyzed using Fisher’s exact test, 

ANOVA and Kruskal-Wallis test. Comparisons by recurrence status were analyzed using time to 

event methods, specifically the log-rank test. Kaplan-Meier plots were provided for the overall 

time to recurrence and any comparisons that were significant using the log-rank test. 

Results  

Patient Characteristics 
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During the study period, 94 adolescents with TE were evaluated at TCH. Of these, 23 were 

excluded due to age <12 years at diagnosis of TE. Two were excluded as they had only 

hemorrhagic stroke without an ischemic component. Two were excluded due to having only 

SVTs. Two were excluded due to TE diagnosed clinically and not confirmed on diagnostic 

imaging. One was excluded due to having cutaneous microthrobmi only. Sixty-four patients met 

the inclusion criteria who comprised the study population. 

The median age at diagnosis was 16 years (range 12 - 20 years). Thirty-two subjects (50%) 

were male. Table 1 depicts the characteristics of the TE events noted in our cohort. Presenting 

features of TE in 59 patients (92%) included pain, swelling, color change of extremity, 

paresthesia, oxygen requirement, chest pain, shortness of breath, dyspnea, headache, emesis, 

rash, catheter dysfunction and unresponsiveness; six (9%) TEs were detected incidentally. 

Thirteen (20%) had a family history of TE. Five (8%) had past history of TE prior to age 12 

years; four of these had recurrence in different sites. Of the 57 with DVT, 65% (N=37) had at 

least one occlusive area and 22% (N=13) were non-occlusive. Eight imaging studies did not 

specify degree of occlusion.  

Risk Factors and Co-morbidities 

Table 1 and Figure 1 depict the predisposing RFs and CMs identified in our population at time of 

TE diagnosis. These included obesity [body mass index > 95th percentile for age and sex as per 

Centers for Disease Control and Prevention (11, 12)], CVC, infection, surgery, autoimmune 

disease, immobility, anatomical abnormalities, cancer, estrogen therapy, tobacco use and 

trauma. Other medical conditions associated with TE risk (N=7; 11%; Figure 1) included 

hemoglobin SS (N=1), diabetes mellitus (N=3), iron deficiency anemia (N=1), end stage renal 

disease with low protein C (N=1) and nephrotic syndrome (N=1). Inherited thrombophilic RFs 

were present in 12 out of 50 (24%) tested; seven subjects had heterozygous Factor V Leiden 

(FVL) mutation, 1 had homozygous FVL mutation, 1 had Prothrombin 20210 mutation, 1 had 
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MTHFR mutation with elevated homocysteine, 2 had protein C deficiency and 1 had protein S 

deficiency. 
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Table 1. Patient Characteristics, Risk Factors and Outcome. 

*p-value compares those with follow up data for the outcome. 
†
Some patients had AT and/or DVT in >1 

location. DVT=deep vein thrombosis; PE=pulmonary embolism; CVC=central venous catheter; 
CR=complete resolution; PR=partial resolution. 

  

  

 
Total CR+PR No Change Progression p-value* 

All Patients N(%) 64 (100%) 49 (77%) 5 (8%) 4 (6%)       

Arterial Thrombosis
†
 6 (9%) 5 (10%) 0 1 (25%) 0.41 

Head/Neck 3 (5%)     

Abdomen 1 (2%)     

Upper Extremities 1 (2%)     

Lower Extremities 2 (3%)     

DVT
†
 57 (89%) 45 (90%) 5 (100%) 3 (75%) 0.41 

Head/Neck 11 (17%)     

Abdomen 5 (8%)     

Upper Extremities 17 (27%)     

Lower Extremities 32 (50%)     

PE 17 (27%) 14 (28%) 0 0 0.29 

Occlusive 37 (58%) 29 (58%) 2 (40%) 3 (75%) 0.71 

Risk Factors (RF): 
     CVC 17 (27%) 11 (22%) 2 (40%) 1 (25%) 0.68 

Obesity 30 (47%) 26 (52%) 0 1 (25%) 0.06 

Infection 17 (27%) 13 (26%) 2 (40%) 0 0.40 

Tobacco 4 (6%) 3 (6%) 0 0 1.0 

Cancer 5 (8%) 3 (6%) 2 (40%) 0 0.08 

Surgery 17 (27%) 13 (26%) 0 2 (50%) 0.20 

Immobility 14 (22%) 8 (16%) 2 (40%) 2 (50%) 0.10 

Autoimmune 13 (20%) 12 (24%) 1 (20%) 0 0.82 

Estrogen 4 (6%) 4 (8%) 0 0 1.0 

Anatomic RF 13 (20%) 10 (20%) 1 (20%) 2 (50%) 0.26 

Trauma 2 (3%) 2 (4%) 0 0 1.0 

Inherited RF 12 (19%) 8 (16%) 1 (20%) 2 (50%) 0.19 

RF ≥2 52 (81%) 40 (80%) 4 (80%) 3 (75%) 1.0 
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Figure 1. Risk Factors and Co-Morbidities Associated with Adolescent 
Thromboembolism. The bar graph depicts the percentage of adolescent patients in our cohort 
with each risk factor or co-morbid condition. CVC=central venous catheter. 

 

 

Diagnosis, Treatment and Clinical Outcome 

The imaging modalities used to diagnose TE included Doppler ultrasound (US; N=51), 

echocardiogram (echo; N=4), computed tomography (CT; N=15), CT with angiography (N=7), 

magnetic resonance imaging (MRI; N=2), MRI with angiography (MRA; N=1), MRI with 

venography (MRV; N=6), venography (N=1) and angiography (N=2). Twenty-four subjects 

(37%) had >1 modality used at diagnosis.  
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All subjects were treated with anticoagulation therapy including unfractionated heparin, low 

molecular weight heparin, argatroban, fondaparinux, or warfarin, with 52% treated with more 

than one anticoagulant. Four subjects (6%) received the antiplatelet agent, aspirin. Twenty 

patients (31%) had interventional therapy performed, including thrombectomy, endartectomy, 

angioplasty, stenting and/or inferior vena cava (IVC) filter placement. Tissue plasminogen 

activator (tPA) was used in 16 subjects (25%). Of the 37 patients with occlusive DVT, 43% 

received interventional therapy.  

Four subjects were lost to follow up and two had PE only with no follow-up imaging. Of the 58 

subjects with follow-up imaging, 49 had CR or PR, 5 had no change and 4 had progression 

(Table 1). Of those who received interventional therapy, 85% had CR or PR. Twenty-two 

percent of the study population experienced TE recurrence and the majority of this subset (79%) 

had ≥2 RFs at the time of their initial diagnosis (Table 2). Thirteen of the thirty-seven (35%) with 

occlusive TE were noted to have recurrence (Table 2). The mean time to recurrence was 4.80 

years (95% CI: 4.12, 5.48) and the 25% recurrence rate was 3.16 years (Figure 2). When 

comparing time to recurrence by TE characteristics and RFs, the time to recurrence was shorter 

among those diagnosed with an occlusive thrombosis (p=0.026; Figure 2). 

 

Table 2. Characteristics of Thromboembolism Recurrence. 

 

Total 
N=64 

No Recurrence 
51 (78%) 

Recurrence 
14 (22%) 

Arterial Thrombosis 6 (9%) 2 (4%) 4 (29%) 

DVT 57 (89%) 43 (84%) 14 (100%) 

PE 17 (27%) 11 (22%) 6 (43%) 

Occlusive 37 (58%) 24 (47%) 13 (93%) 

Notable Risk Factors: 
   Obese 30 (47%) 25 (49%) 6 (43%) 

Cancer 5 (8%) 4 (8%) 1 (7%) 

Inherited RF 12 (19%) 9 (18%) 3 (21%) 

CVC 17 (27%) 13 (25%) 4 (29%) 

RF ≥2 52 (81%) 42 (82%) 11 (79%) 

 DVT=deep vein thrombosis; PE=pulmonary embolism; CVC=central venous catheter. 
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Figure 2. Time to Recurrence for all Thromboembolism and by occlusion status. The 
Kaplan-Meier graph depicts the time to recurrence in years for all (solid line) thromboembolism 
(TE) events noted in our adolescent cohort. Curves for occlusive (long-dashed line) and non-
occlusive (short-dashed line) TE are also shown. 

 

Discussion 

The growing incidence of TE in the pediatric population is hallmarked by two distinct age 

distributions, the neonatal period and adolescence. The most common RF has long been 

attributed to the presence of a CVC (5).  However, we speculated that the presence of a CVC 

may not be the only, or the most important, RF in the adolescent subset. There have been 

multiple reports on individual contributing RFs and CMs in adolescent TE (13-18), but this is the 

first analysis to comprehensively explore these potential RFs in this population. Our study chose 

to focus on DVTs and ATs as they are clinically significant in the pediatric population and 

require treatment. We did not include SVTs since currently, there is not sufficient evidence in 

pediatrics to state that they occur in the same risk setting as DVTs. Upon review of our cohort, 
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we found that adolescent TE is often multi-factorial with majority having ≥ 2 RFs/CMs at 

diagnosis. Although, CVC was an important RF, associated with up to 27% of TE, we found 

there were other significant RFs, including surgery, infection, immobility, autoimmune diseases 

and obesity, each present in ≥ 20% of TE diagnoses (Table 2; Figure 1).  

Obesity was by far the most notable RF, associated with nearly half of the TEs documented in 

our population. Of the 30 subjects with obesity, additional RFs were present in all but one 

subject. PE was often found in obese (35%) when compared to non-obese subjects (17%). 

Obesity was also a common RF (43%) in patients with recurrent TE. In adults, obesity is a well-

documented RF for thromboembolism (19-22). Stokes et al. (18) also found this to be true in 

their retrospective analysis of children diagnosed with venous TE.  They reported that obese 

patients had a higher risk of VTE compared to those with normal weight. Although their study 

included children of all ages, they found that the majority of obese patients fell into the 

adolescent age range. Obesity is a significant CM for a multitude of conditions and the 

beneficial effects of weight loss on hypertension, diabetes and coronary artery disease are well-

known (23). As a potentially modifiable RF, weight loss may likely decrease the risk of TE 

Stokes et al. (18) noted that overweight patients (BMI 85th-95th percentile) did not display the 

same increased risk for venous TE as the obese group, which suggests that even mild weight 

loss efforts could prove advantageous.  

Obesity and cancer tended to have worse outcomes with either no response to therapy or 

progression, which trended towards significance (p = 0.06, 0.08 respectively) and warrant 

further study. Many of the significant RFs in our study including CVC, surgery, immobility and 

infection are likely to be necessary and/or potential components of hospital courses. Even so, it 

may be important to evaluate these potentially modifiable RFs early during inpatient 

hospitalization as well as consider the benefits of thromboprophylaxis on a case by case basis, 

particularly in the setting of ≥ 2 RFs. Less prevalent modifiable RFs, such as tobacco and 

estrogen (associated with 6% of TEs each), also warrant review especially if a patient already 
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has one RF.  Patients should be counseled about the potential increased risk noted with 

multiple RFs. For the non-modifiable inherited thrombophilia and other RFs and CMs, such as 

systemic lupus erythematosus and cancer (24-26), discussing the benefits and risks of 

secondary prophylaxis in the setting of a prior TE as well as the situational consideration of 

primary thromboprophylaxis in high risk patients may be warranted. The implementation of 

thromboprophylaxis in pediatric hospitals, especially the use of anticoagulation, is not currently 

a standard practice due to the scarcity of studies in children and adolescents (27). In 2011, 

Raffini et al. (27) elegantly described their institutional risk assessment model and 

thromboprophylaxis guideline, which recommends “strong consideration” of anticoagulation in 

high risk patients between 14 - 21 years of age. With the increased prevalence of adolescent TE 

(8), larger studies are needed to develop a uniform approach for TE prophylaxis in adolescents. 

In regards to therapy and outcome, approximately a third of our patients underwent 

interventional therapy and/or tPA for TE, with 85% of these patients experiencing CR or PR. 

Interestingly, greater than a third of those with occlusive TE were noted to have recurrence 

(Table 2). In fact, all but one patient in the recurrence group had an occlusive TE at initial 

diagnosis. Moreover, the time to recurrence was significantly shorter among those with 

occlusive TE (Figure 2). It is also notable that less than half of those with occlusive thrombi 

received interventional therapy. Our findings suggest that the presence of an occlusive 

thrombus may necessitate more aggressive therapy upfront in form of combination therapy 

(medical as well as site-directed interventions) in order to achieve long-term resolution (28) and 

reduce occurrence of post-thrombotic syndrome, a known complication of occlusive thrombosis 

(29). 

Our study is the first to retrospectively characterize multiple RFs and CMs for TE in adolescents 

exclusively. Our findings strongly suggest the need for detailed evaluation of RFs and CMs in 

this population, which may in turn enable optimal therapy and institution of RF-modifying 

strategies to prevent recurrence. There are currently no standardized guidelines for 
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thromboprophylaxis in children.  Our study and others (27, 30) support the need to initiate such 

guidelines, especially in the adolescent population.  Future prospective studies are needed to 

better understand the role of various RFs and CMs, as well as prophylactic and treatment 

strategies in adolescent TE. We hope these studies lead to increased awareness and improved 

recognition of RFs in this population, assist in developing uniform risk-based prophylactic 

approaches, thereby decreasing overall TE occurrence and recurrence in adolescents. 

Acknowledgements 

None 

Author Contributions 

T. Ishola contributed substantially to the design, interpretation of data, drafting the article, 

critically revising for important intellectual content and final approval of the manuscript. S. Kirk 

contributed substantially to the design, acquisition and interpretation of data, critical writing and 

final approval of the manuscript. D. Guffey contributed substantially to the interpretation of data, 

critical writing and final approval of the manuscript. K. Voigt contributed substantially to the 

acquisition of data, revising and final approval of the manuscript. M. D. Shah contributed 

substantially to the design, interpretation of the data, critically revising for important intellectual 

content and final approval of the manuscript. L. Srivaths contributed substantially to the concept 

and design, interpretation of data, critically revising for important intellectual content, overall 

supervision of the manuscript writing and final approval of the manuscript. 

  



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

14 
 

References 

1. Chan AK, Monagle P. Updates in thrombosis in pediatrics: where are we after 20 years? 

Hematology Am Soc Hematol Educ Program 2012;2012:439-43. 

2. Journeycake JM, Manco-Johnson MJ. Thrombosis during infancy and childhood: what we 

know and what we do not know. Hematol Oncol Clin North Am 2004;18:1315,38, viii-ix. 

3. Raffini L, Huang YS, Witmer C, Feudtner C. Dramatic increase in venous thromboembolism 

in children's hospitals in the United States from 2001 to 2007. Pediatrics 2009;124:1001-8. 

4. Richardson MW, Allen GA, Monahan PE. Thrombosis in children: current perspective and 

distinct challenges. Thromb Haemost 2002;88:900-11. 

5. Journeycake JM, Buchanan GR. Thrombotic complications of central venous catheters in 

children. Curr Opin Hematol 2003;10:369-74. 

6. Andrew M, David M, Adams M, Ali K, Anderson R, Barnard D, Bernstein M, Brisson L, 

Cairney B, DeSai D. Venous thromboembolic complications (VTE) in children: first analyses of 

the Canadian Registry of VTE. Blood 1994;83:1251-7. 

7. Van Arendonk KJ, Schneider EB, Haider AH, Colombani PM, Stewart FD, Haut ER. Venous 

thromboembolism after trauma: when do children become adults? JAMA Surg 2013;148:1123-

30. 

8. Stein PD, Kayali F, Olson RE. Incidence of venous thromboembolism in infants and children: 

data from the National Hospital Discharge Survey. J Pediatr 2004;145:563-5. 

9. Boulet SL, Grosse SD, Thornburg CD, Yusuf H, Tsai J, Hooper WC. Trends in venous 

thromboembolism-related hospitalizations, 1994-2009. Pediatrics 2012;130:e812-20. 



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

15 
 

10. Sass AE, Neufeld EJ. Risk factors for thromboembolism in teens: when should I test? Curr 

Opin Pediatr 2002;14:370-8. 

11. Gurnani M, Birken C, Hamilton J. Childhood Obesity: Causes, Consequences, and 

Management. Pediatr Clin North Am 2015;62:821-40. 

12. Spruijt-Metz D. Etiology, Treatment and Prevention of Obesity in Childhood and 

Adolescence: A Decade in Review. J Res Adolesc 2011;21:129-52. 

13. Gerotziafas GT. Risk factors for venous thromboembolism in children. Int Angiol 

2004;23:195-205. 

14. Bruins B, Masterson M, Drachtman RA, Michaels LA. Deep venous thrombosis in 

adolescents due to anatomic causes. Pediatr Blood Cancer 2008;51:125-8. 

15. Dietrich JE, Yee DL. Thrombophilic conditions in the adolescent: the gynecologic impact. 

Obstet Gynecol Clin North Am 2009;36:163-75. 

16. Thompson AJ, McSwain SD, Webb SA, Stroud MA, Streck CJ. Venous thromboembolism 

prophylaxis in the pediatric trauma population. J Pediatr Surg 2013;48:1413-21. 

17. Latham GJ, Thompson DR. Thrombotic complications in children from short-term 

percutaneous central venous catheters: What can we do? Paediatr Anaesth 2014;24:902-11. 

18. Stokes S, Breheny P, Radulescu A, Radulescu VC. Impact of obesity on the risk of venous 

thromboembolism in an inpatient pediatric population. Pediatr Hematol Oncol 2014;31:475-80. 

19. Clark NP. Low-molecular-weight heparin use in the obese, elderly, and in renal insufficiency. 

Thromb Res 2008;123 Suppl 1:S58-61. 



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

16 
 

20. Darvall KA, Sam RC, Silverman SH, Bradbury AW, Adam DJ. Obesity and thrombosis. Eur J 

Vasc Endovasc Surg 2007;33:223-33. 

21. Cook LM, Kahn SR, Goodwin J, Kovacs MJ. Frequency of renal impairment, advanced age, 

obesity and cancer in venous thromboembolism patients in clinical practice. J Thromb Haemost 

2007;5:937-41. 

22. Dobromirski M, Cohen AT. How I manage venous thromboembolism risk in hospitalized 

medical patients. Blood 2012;120:1562-9. 

23. Kushner RF, Ryan DH. Assessment and lifestyle management of patients with obesity: 

clinical recommendations from systematic reviews. JAMA 2014;312:943-52. 

24. Burgos PI, Alarcon GS. Thrombosis in systemic lupus erythematosus: risk and protection. 

Expert Rev Cardiovasc Ther 2009;7:1541-9. 

25. Athale U. Thrombosis in pediatric cancer: identifying the risk factors to improve care. Expert 

Rev Hematol 2013;6:599-609. 

26. Martinelli I, De Stefano V, Mannucci PM. Inherited risk factors for venous thromboembolism. 

Nat Rev Cardiol 2014;11:140-56. 

27. Raffini L, Trimarchi T, Beliveau J, Davis D. Thromboprophylaxis in a pediatric hospital: a 

patient-safety and quality-improvement initiative. Pediatrics 2011;127:e1326-32. 

28. Imberti D, Ageno W, Manfredini R, Fabbian F, Salmi R, Duce R, Gallerani M. Interventional 

treatment of venous thromboembolism: a review. Thromb Res 2012;129:418-25. 

29. Ten Cate-Hoek AJ, Henke PK, Wakefield TW. The post thrombotic syndrome: Ignore it and 

it will come back to bite you. Blood Rev 2015. 



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

17 
 

30. Abstracts of the XXV Congress of the International Society on Thrombosis and 

Haemostasis, June 20-25, 2015. J Thromb Haemost 2015;13 Suppl 2:1-997. 

  

  



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

18 
 

 

Abstract  

Introduction: In adolescent thromboembolism (TE), multiple risk factors (RFs) and co-morbidities 

(CMs) are reported, though overall prevalence has not been evaluated. We hypothesized that 

the spectrum of RFs/CMs in adolescent TE differs from children overall and sought to review 

Texas Children’s Hospital’s experience.  

Patients/Methods: Medical records of adolescents aged 12 - 21 years, diagnosed with arterial or 

venous TE (AT/DVT) from 2004 to 2014, were retrospectively reviewed and analyzed with IRB 

approval. 

Results: Sixty-four adolescents (median age 16, range 12 - 20 years) met study criteria. Fifty-

seven (89%) had DVT and six (9%) had AT. Associated RFs/CMs included obesity (47%), CVC 

(27%), infection (27%), surgery (27%), autoimmune disease (20%), immobility (22%), 

anatomical abnormality (20%), cancer (8%), estrogen therapy (6%), tobacco use (6%), trauma 

(3%), inherited thrombophilia (19%), and other medical conditions (11%). Fifty-two (81%) had ≥ 

2 RFs/CMs. Therapy included anticoagulants, antiplatelet agents, and interventional therapy. Of 

those with follow-up imaging, 49 had complete or partial resolution, 5 had no change and 4 had 

progression. Fourteen (22%) had recurrent TE. The majority with recurrent TE (79%) had ≥ 2 

RFs at initial diagnosis. Mean time to recurrence was 4.80 years; time to recurrence was shorter 

for occlusive TE (p=0.026). 

Conclusion: Adolescent TE is often multi-factorial with the majority having ≥ 2 RFs at diagnosis, 

suggesting the need for detailed evaluation for RFs in this population, which may enable optimal 

management including thromboprophylaxis, and institution of RF-modifying strategies to prevent 

occurrence/recurrence. 
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Key Words: adolescent, deep vein thrombosis, pediatrics, risk factors, thromboembolism  

 

Abbreviations: thromboembolism (TE), central venous catheter (CVC), risk factors (RFs), co-

morbidities (CMs), Texas Children’s Hospital (TCH), arterial thrombosis (AT), deep vein 

thrombosis (DVT), superficial vein thrombosis (SVT), pulmonary embolism (PE), complete 

resolution (CR), partial resolution (PR), inferior vena cava (IVC), tissue plasminogen activator 

(tPA) 
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Highlights 

 Adolescent thromboembolism is multi-factorial with several risk factors reported 

 The majority of our cohort had ≥ 2 risk factors at diagnosis  

 Notable associations in our cohort included obesity, CVC, infection, and surgery  

 Time to recurrence was shorter for those with occlusive thrombi 

 Detailed evaluation of thromboembolism risk factors is warranted in adolescents 


