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ediatric trauma patients rarely receive venous thromboembolism (VTE) prophylaxis but have low rates of deep venous thrombosis
(DVT). Patients with lower extremity orthopedic injuries, patients with traumatic brain injuries, more severely injured patients, and
older children may be at higher risk, but these risk factors have not been examined together for a large population.
METHODS: T
he National TraumaData Bankwas queried from 2017 to 2022 for patients 17 years or younger and patients with DVT to create a
retrospective cohort study with this subset comparedwith pediatric patients without DVT. Categorical variableswere analyzedwith
χ2 test, and continuous variables, with t test. A logistic regression model was performed to determine risk factors for DVT in pe-
diatric trauma patients.
RESULTS: F
rom 2017 to 2022, there were 693,729 pediatric trauma patients, of which 786 (0.11%) had a DVT. The DVT group was older
(13.64 vs. 9.70 years, p < 0.0001) and more likely to be male (71.63% vs. 64.65%, p < 0.0001), proceeded immediately to oper-
ating room (41.6% vs. 14.63%, p < 0.001), received packed red blood cells (PRBCs) ≤4 hours (47.71% vs. 9.94%, p < 0.0001),
received fresh frozen plasma≤4 hours (33.46% vs. 1.22%, p < 0.0001), and had an Injury Severity Score (ISS) of >15 (87.02% vs.
43.19%, p < 0.0001). A logistic regression model demonstrated that patients age 13 years or older had an odds ratio of 2.444 (con-
fidence interval, 1.137–5.250; p = 0.022). Other significant risk factors included PRBC≤4 hours of arrival (odds ratio, 3.436; con-
fidence interval, 1.574–7.502; p = 0.022), ISS of >15 (odds ratio, 3.650; confidence interval, 1.071–12.440; p < 0.038), increased
lower-extremity Abbreviated Injury Scale scores (odds ratio, 1.665; confidence interval, 1.236–2.243; p = 0.001), and VTE pro-
phylaxis administered more than 6 days after admission (odds ratio, 11.590; confidence interval, 5.695–23.584; p < 0.0001).
CONCLUSION: V
enous thromboembolism prophylaxis should be considered in pediatric patients who are 13 years or older, have received PRBC
early, and have severe ISS and/or higher lower-extremity Abbreviated Injury Scale score; delayed VTE prophylaxis beyond 6 hos-
pital days increases risk of DVT in patientswith these risk factors. (J Trauma Acute Care Surg. 2025;99: 533–540. Copyright © 2025
American Association for the Surgery of Trauma.)
LEVEL OF EVIDENCE: P
rognostic and Epidemiological; Level III.
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P ediatric trauma is the leading cause of death in pediatric pa-
tients,1 with the incidence of pediatric trauma increasing an-

nually in the United States: approximately 18.1% of pediatric
emergency department visits in 2019 were due to trauma, com-
pared with 16.3% in 2010.2 Historically, firearm injuries were
the second overall leading cause of mortality in the United States
but have recently become the leading cause of mortality.3 Among
hospitalized pediatric trauma patients younger than 18 years,
venous thromboembolisms (VTEs), including deep venous
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thrombosis (DVT) and pulmonary embolism, have an estimated
frequency of less than 1%.4–6 Carrillo et al.7 reported a VTE rate
of 0.3% in trauma patients younger than 15 years with central
venous catheters (CVCs), with Injury Severity Score (ISS)
greater than 15 and increased length of stay (LOS) being the
strongest risk factors. Existing models for predicting pediatric
VTE diagnosis have included age older than 13 years, low Glas-
gow Coma Scale scores of 8 or less, mechanical ventilation,
blood transfusions, major surgery, ICU admission, CVCs, pelvic
and lower extremity fractures, and ISS greater than 25.5,8–10 A
recent prospective observational cohort study identified a higher
rate of DVT in high-risk pediatric trauma patients who received
the first dose of pharmacologic VTE prophylaxis later than
24 hours postadmission.11

Current trauma guidelines variably address which pediatric
trauma patients should be considered for pharmacologic VTE
prophylaxis. The Eastern Association of the Surgery of Trauma
conditionally recommends pharmacologic and mechanical VTE
prophylaxis in patients older than 15 years and postpubertal pa-
tients with ISS greater than 25.12 Several tertiary trauma care cen-
ters outline prophylaxis usage for several high-risk factors: lower
extremity orthopedic operation, spinal cord injury, major lower
533
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extremity injury, lower extremity CVC, infection, burn injuries,
and pregnancy.13–16

Our study used the National Trauma Data Bank (NTDB)
to define the incidence and risk factors for DVT in the pediatric
trauma population. We hypothesize that patients 13 years or
older will correlate with a higher incidence of DVT. Based on
the current literature, we also hypothesize that ISS of >15, pres-
ence of CVC, female sex, increased lower-extremity Abbrevi-
ated Injury Scale (AIS) scores, and mechanical ventilation will
also be associated with increased risk of DVT.

PATIENTS AND METHODS

After obtaining Institutional Review Board approval, the
NTDB was queried from 2017 to 2022 for pediatric patients,
aged 17 years or younger. The authors chose to look at risk fac-
tors applicable to all pediatric patients, as the definition of ad-
mitted pediatric patients varies by each center. The NTDB is
an unbiased US-based collection of data from trauma centers.
Each center submits deidentified data concerning their respec-
tive trauma patients from arrival in the emergency department
through discharge from the hospital. The retrieved data from
the NTDB consisted of age, demographics, sex, ISS, AIS scores
for each body region, emergency department discharge disposition,
blood product administration (packed red blood cell [PRBC],
fresh frozen plasma [FFP], platelet, and cryoprecipitate), pene-
trating injury, long bone fracture, hospital complications, VTE
prophylaxis administration, and total ventilator days. Compari-
son groups were defined based on the diagnosis of DVT or no
diagnosis of DVT. The diagnosis of DVT is reported by each in-
dividual institution as a tracked in-hospital complication in the
NTDB. The primary outcome in our study is age 13 years or
older, labeled as “adolescence” in our data collection. The
secondary outcomes include ISS of >15, presence of CVC, fe-
male sex, increased lower-extremity AIS score, and mechanical
ventilation.

Immediate operative intervention was identified from the
emergency department discharge disposition, and immediate
PRBC or FFP administration was identified from PRBC or FFP
administration within 4 hours of arrival, respectively. Patients in
the population were identified as 13 years or older, and 12 years
or younger. Severe ISS was defined as ISS 15 of 24, very severe
ISS was defined as 25 to 49, and critical ISS was defined as
≥50.17,18 Early VTE prophylaxis administration was defined
as administration within 6 days of admission, and late VTE pro-
phylaxis was defined as administration 6 days or later post-
admission, as the median length of stay for patients receiving
pharmacologic VTE prophylaxis in this study was 6 days. Pres-
ence of CVC was identified by the International Classification
of Diseases, Tenth Revision, procedure coding system for “per-
cutaneous or open approach insertion of infusion or intraluminal
device into subclavian, internal jugular or femoral vein,” and
presence of peripherally inserted central catheters (PICC) was
identified by the International Classification of Diseases, Tenth
Revision, procedure coding system for “insertion of infusion or
intraluminal device into basilic and cephalic veins.” The patients
with a DVT diagnosis were the quasi-experimental group, and
the patients without a DVTwere the control group. The STROBE
checklist for cohort studies was used to enhance the quality and
534

Copyright © 2025 Wolters Kluwer H
transparency of the study (Supplemental Digital Content, Sup-
plementary Data 1, http://links.lww.com/TA/E639).

Statistical Analysis
Categorical variables were reported as frequencies with

percentages, and continuous variables were reported as means
with SD. Categorical variables were analyzed with χ2 test, and
continuous variables were analyzed with t test or Mann-Whitney
U test, both with p values reported. A logistic regression model
was performed to determine risk factors for DVT in pediatric
trauma patients, controlling for sex, age 13 years or older, head
AIS, immediate operative intervention, immediate PRBC ad-
ministration, immediate FFP administration, CVC presence,
ISS of ≥15, penetrating injury, VTE prophylaxis administration
6 days or later postadmission, and mechanical ventilation. Odds
ratios, confidence intervals, and p values were reported for the
logistic regression. A p value of <0.05 is considered to be a sta-
tistically significant result at a 95% significance level. All anal-
yses, tables, and figures were produced using STATAversion 18
(STATA Corp, College Station, TX).
RESULTS

From 2017 to 2022, there were 696,592 pediatric trauma
cases in the NTDB with patients younger than 18 years. A total
of 2,863 patients were excluded because of incomplete or miss-
ing information, creating an experimental group of 786 patients
and a control group of 692,943 patients, with a DVT incidence
of 0.11% (see Fig. 1). Deep venous thrombosis patients had a
higher mean age (13.65 vs. 9.70 years, p < 0.0001) and more
males (71.63% vs. 64.65%, p < 0.0001) than the control group.
While both groups were predominantly White (54.96% vs.
65.08%, respectively), there was a higher percentage of White
race in the control group (p < 0.0001). However, among Black
patients, the incidence of DVTwas higher (p < 0.0001). An over-
whelming majority of the DVT patients had a severe ISS (35.62%,
p = 0.042) or very severe ISS (51.4%, p < 0.001), whereas the
control group was almost equally split between minor ISS
(43.62%) and severe ISS (39.17%). Penetrating injuries were
higher in the DVT group (5.85% vs. 1.01%, p < 0.0001), as were
long bone fractures (1.40% vs. 0.18%, p < 0.001). Almost half
of the DVT patients required emergent operative treatment or
PRBC transfusion within 4 hours of admission, which was sig-
nificantly higher compared with the control group. The fre-
quency of CVCs (24.81%) and PICCs (5.47%) was higher in
DVT patients than the control group (0.94% and 0.47%, respec-
tively, p < 0.0001). Of those with CVC, only 2.9% were diag-
nosed with a DVT during their hospitalization (195 of 6,720
patients). The DVT patients were more likely to receive pharma-
cologic VTE prophylaxis, with 39.31% receiving VTE prophy-
laxis within 6 days of admission and 41.35% receiving VTE
prophylaxis after 6 days from admission. ThemeanAISwas sig-
nificantly higher in all body areas for the DVT group versus the
control group, with the highest difference existing for the head
AIS. Almost 80% of DVT patients were ventilated compared
with a little over 5% in the control group (p < 0.0001) as demon-
strated in Table 1.

To evaluate our primary outcome of age 13 years or older,
the number of patients diagnosed with DVTwas graphed over
© 2025 American Association for the Surgery of Trauma.
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Figure 1. Flow diagram of included patients.
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age in 1-year increments. The number and incidence of DVTs
sharply increased from 16 patients at age of 12 years to 40 pa-
tients at age of 13 years and continued to increase by age, with
242 patients diagnosed with a DVT in the 17-year-old group
(see Fig. 2). Similarly, the proportion of DVT patients at a given
age increases sharply after 13 years old. Although the control
group also has a similar uptick in distribution after age 13 of
years, it is not as sharp as the DVT group, with 30.79% of the
DVT patients being 17 years old on admission versus 9.55%
in the control group. Although incidence of DVT is very low
for each year of age individually, the incidence by year also in-
creased sharply starting at age of 13 years, as depicted in Table 2.

A logistic regression analysis was performed to identify
risk factors associated with DVT in pediatric patients. Late VTE
prophylaxis (more than 6 days after admission) and ISS of ≥15
were associated with higher odds ratios (11.590, p < 0.0001 and
3.650, p = 0.038, respectively). Higher AIS scores for the lower
extremity and PRBC transfusion within 4 hours were also associ-
ated with significantly increased odds ratios (1.665, p = 0.001;
3.436, p = 0.002, respectively). Adolescence, defined as age
13 years or older, was associated with an odds ratio of 2.444
(p = 0.022). Higher head AIS score also correlated with increased
risk of DVT (odds ratio, 1.467; p = 0.007). Presence of a CVC
and mechanical ventilation did not confer additional risk of
DVT (see Table 3).

DISCUSSION

Although the incidence of DVT in pediatric trauma pa-
tients is significantly lower than adults, it has increased by over
70% in the last 20 years in the literature,19 mirroring the in-
creased incidence of pediatric trauma.2 The increase in DVT
© 2025 American Association for the Surgery of Trauma.
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incidence is multifactorial, with increased utilization of ultraso-
nography as a possible contributor. At a single tertiary pediatric
trauma center, they had a DVT rate of 6.2% in pediatric intensive
care unit patients. The authors found that the presence of CVC,
use of TPN, deep sedation, neuromuscular blockade, and recom-
binant factor VIIa administration were risk factors for DVT.20,21

In their review of the NTDB from 2001 to 2005, O'Brien and
Candrilli22 used the American Academy of Pediatrics definition
of pediatric patients of up to 21 years of age and found a DVT
rate of 0.6%. Both these rates are higher than our reported rate
of 0.11%, but our study covers a longer time period and contains
a large heterogeneous population. One explanation could be that
pharmacologic VTE prophylaxis was more commonly used in
our patient population compared with the populations in those
studies. It is also unclear which, if any, DVT screening protocols
were used in these studies or in our study.

Our data show that DVT occurs at a much higher rate in
the pediatric trauma population beginning at 13 years of age,
confirming one of our primary hypotheses. Despite the inci-
dence of the control group increasing each year after age of
13 years, this is sharply contrasted with the incidence of DVT
in both the DVT group and in the pediatric trauma group overall
per year of age. This pattern suggests that the increased rate of
DVT is not merely due to a larger sample size being studied,
but rather highlights that age itself as a risk factor. The mean
age was significantly higher in the DVT group, and this reflects
trends described in the literature.5,23 Currently, Eastern Associa-
tion for the Surgery of Trauma guidelines conditionally recom-
mend providing both pharmacological and mechanical prophy-
laxis in children older than 15 years and postpubertal children
younger than 15 years if they have an ISS of 25 or greater.12

Our data support broadening these recommendations given that
535
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TABLE 1. Patient Demographics

Variable Patients With DVT (n = 786) Patients Without DVT (n = 692,943) p

Age, mean (SD), y 13.64 (4.49) 9.70 (5.17) <0.0001

Sex <0.0001

Male 563 (71.63%) 447,961 (64.65%)

Female 223 (26.37%) 244,982 (35.35%)

Race

White 432 (54.96%) 450,999 (65.08%) <0.0001

Black 222 (28.24%) 124,359 (17.95%) <0.0001

Asian 10 (1.27%) 15,210 (2.18%) 0.081

Pacific Islander 5 (0.64%) 2800 (0.40%) 0.306

American Indian 9 (1.15%) 7736 (1.12%) 0.939

Other 34 (4.33%) 19,580 (2.83%) 0.011

Minor ISS (0–8) 15 (1.91%) 302,274 (43.62%) <0.0001

Moderate ISS (9–14) 87 (11.07%) 91,389 (13.19%) 0.079

Severe ISS (15–24) 280 (35.62%) 271,415 (39.17) 0.042

Very severe ISS (25–49) 404 (51.40%) 27,865 (4.02%) <0.0001

Critical ISS (50–75) 35 (4.45%) 4,679 (0.68%) <0.0001

ISS >15 684 (87.02%) 299,282 (43.19%) <0.0001

Penetrating injury 46 (5.85%) 7,013 (1.01%) <0.0001

Blunt injury 740 (94.15%) 685,930 (98.99%) <0.0001

Long bone fracture 11 (1.40%) 1,230 (0.18%) <0.0001

Immediate operating room 327 (41.60%) 101,332 (14.62%) <0.0001

Immediate PRBC transfusion 375 (47.71%) 68,893 (9.94%) <0.0001

Immediate FFP transfusion 263 (33.46%) 8,482 (1.22%) <0.0001

Median hospital length of stay 6 (3–11) 2 (1–3) <0.0001

CVC during hospitalization 195 (24.81%) 6,525 (0.94%) <0.0001

PICC during hospitalization 43 (5.47%) 3,263 (0.47%) <0.0001

Early VTE prophylaxis (<6 d postadmission) 309 (39.31%) 33,333 (4.81%) <0.0001

Late VTE prophylaxis (≥6 d postadmission) 325 (41.35%) 14,482 (2.09) <0.0001

AIS, mean (SD)

Head 3.86 (1.28) 2.31 (1.20) <0.0001

Face 3.36 (1.46) 2.09 (1.15) <0.0001

Neck 2.01 (1.20) 1.48 (0.81) <0.0001

Thorax 2.41 (1.16) 1.54 (0.84) <0.0001

Abdomen 3.01 (1.02) 2.12 (1.06) <0.0001

Spine 2.96 (1.23) 2.10 (1.12) <0.0001

Upper extremity 2.56 (1.13) 1.90 (0.79) <0.0001

Lower extremity 2.05 (0.85) 1.77 (0.59) <0.0001

Ventilated 627 (79.77%) 37,532 (5.42%) <0.0001

Griffard et al.
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patients 13 years or older and an ISS of greater than 15 were
more likely to develop a DVT. This may reflect an earlier onset
of puberty and its effects on the clotting cascade24 with multiple
studies having demonstrated physiologic differences due to
sexual dimorphism in adolescent patients that occurs related to
puberty.25,26 Liras et al.27 found that, although TEG results on
admission did not demonstrate a strong hypercoagulable state
in pediatric patients, the rate of VTE sharply increased at
13 years old. They suggest that puberty and hormonal changes
likely lead to increased hypercoagulability that is not necessarily
detected on TEG.27 Although sexual dimorphismwith increased
hypercoagulability in females can be present in TEG profiles af-
ter puberty,28 our study did not demonstrate an increased risk for
DVT formation in females despite the observed hypercoagula-
bility of females as an effect of estradiol. This could be due to
536
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the complexity of the clotting cascade and other effects of estra-
diol, such as decreased inflammation.25

Patients in our study with higher AIS score of the lower
extremity also had increased risk of DVT, which affirms the
findings of Murphy et al.29 The presence of more severe injuries
to the lower extremities is likely a marker for delayed ambulation
or nonambulatory status, contributing to venostasis in the deep
venous system.Additionally, transfusion of PRBCswithin 4 hours
of admission may be an indication for pharmacologic VTE pro-
phylaxis. Rothstein et al.30 found a similar correlation between
preoperative PRBC transfusion and postoperative DVT diagnosis
in pediatric patients undergoing surgery between 2012 and 2017.
Massive transfusion protocol, defined as at least 6 U of PRBC
transfused, has also been shown to correlate with an increased
risk of a VTE31; our data did not demonstrate an increased risk
© 2025 American Association for the Surgery of Trauma.
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Figure 2. Age distributions.
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with FFP transfusion within 4 hours of admission, suggesting
that the PRBC transfusion may be a greater risk factor than
FFP transfusion.

In adults, penetrating injuries that cause iliocaval injuries
are independently associated with increased VTE risk, but the
overall risk of VTE between blunt and penetrating injuries ap-
pears to be similar.32,33 Our data demonstrated that the DVT
group had a higher proportion of penetrating injuries than the
control group, with 5% of the DVT patients having a penetrating
injury. Immediate operative intervention constituted a larger
TABLE 2. Age Distribution

Age No DVT
Control Group
Incidence by Age

Control Group
Distribution

1 35,756 99.94% 5.16%

2 37,447 99.95% 5.40%

3 36,483 99.96% 5.26%

4 37,997 99.98% 5.48%

5 41,627 99.96% 6.01%

6 41,398 99.97% 5.97%

7 37,436 99.97% 5.40%

8 33,195 99.95% 4.79%

9 30,883 99.94% 4.46%

10 30,183 99.96% 4.36%

11 31,779 99.95% 4.59%

12 35,184 99.95% 5.08%

13 40,709 99.90% 5.87%

14 47,237 99.87% 6.82%

15 50,653 99.79% 7.31%

16 58,809 99.74% 8.49%

17 66,167 99.64% 9.55%

Total 692,943 99.89% 100.00%

© 2025 American Association for the Surgery of Trauma.
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proportion of DVT patients, with over 41% of DVT patients go-
ing to the operating room from their trauma resuscitation. Major
surgery has been identified as a risk factor for VTE formation,
but this is the first demonstration that emergent operation from
the emergency department is significantly higher in pediatric
trauma patients diagnosed with a DVT.5,9,34 Mechanical ventila-
tion was higher in our DVT group, with almost 80% of this
group requiring mechanical ventilation, which is a similar rate
described by Connelly et al.,5 who found that 74% of pediatric
VTE patients were mechanically ventilated. This likely correlates
DVT
DVT Incidence

by Age
DVT Group
Distribution

Total
(Per Age)

23 0.064% 2.93% 35,779

18 0.048% 2.29% 37,465

14 0.038% 1.78% 36,497

7 0.018% 0.89% 38,004

16 0.038% 2.04% 41,643

12 0.029% 1.53% 41,410

13 0.035% 1.65% 37,449

16 0.048% 2.04% 33,211

17 0.055% 2.16% 30,900

13 0.043% 1.65% 30,196

17 0.053% 2.16% 31,796

16 0.045% 2.04% 35,200

40 0.098% 5.09% 40,749

63 0.133% 8.02% 47,300

106 0.209% 13.49% 50,759

153 0.259% 19.47% 58,962

242 0.364% 30.79% 66,409

786 0.113% 100.00% 693,729
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TABLE 3. Logistic Regression Analysis

Odds Ratio Confidence Interval 95% p

Female sex 1.176 0.618 2.237 0.622

Adolescence (age >13 y) 2.444 1.137 5.250 0.022

Head AIS 1.467 1.111 1.939 0.007

Immediate operating room 1.137 0.548 2.361 0.730

PRBC within 4 h 3.436 1.574 7.501 0.002

FFP within 4 h 0.666 0.2734 1.620 0.370

CVC presence 1.0 — — —

ISS ≥15 3.650 1.071 12.440 0.038

Penetrating injury 1.325 0.266 6.597 0.731

Lower-extremity AIS 1.665 1.236 2.243 0.001

VTE prophylaxis after 6 d 11.590 5.695 23.584 <0.0001

Mechanical ventilation 1.0 — — —

Griffard et al.
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to more severe injuries and immobility, leading to an increased
risk of DVT formation. However, our study did not demonstrate
mechanical ventilation as a significant risk factor for DVT diag-
nosis in pediatric trauma patients in our logistic regression.

While previous studies have demonstrated a risk of DVT
with CVCs, our model's odds ratio was 1.0, suggesting that a
DVT diagnosis and CVC are independent of each other. We
found that a rate of 2.9% of patients with a CVC developed a
DVT, which is relatively low compared with other quoted rates
from 3.3% to 29.9%.22,35–38 O'Brien and Candrilli22 posited that
CVC was associated with an increased risk of DVT, but this as-
sociation was weaker than major vascular injury and age older
than 14 years in their model. A recent study examining the risk
of DVT in pediatric patients with severe traumatic brain injuries
admitted to the pediatric intensive care unit for ≥72 hours with a
CVC had a rate of 29.9%.37We did not analyze this specific sub-
set of the population in our study, so we cannot comment which
factors contributed more to this high rate of DVT. Historically,
the strong association between CVCs and DVT in pediatric pa-
tients is suggested in other studies that often include pediatric
populations with other comorbidities that may act as con-
founders, such as malignancy,39,40 congenital heart disease,41

obesity,8,42 and the presence of a tunneled catheter.39,43

Use of pharmacologic VTE prophylaxis in pediatric pop-
ulations is highly variable, as demonstrated by a survey of pedi-
atric orthopedic surgeons in Canada.44 In the United States,
there are recommendations from Cincinnati Children's Hospital
and American College of Chest Physicians guidelines for initiat-
ing pharmacologic VTE prophylaxis, but applicability to pediatric
trauma patients is unclear.45 Our data suggest that pharmacologic
VTE prophylaxis initiation after hospital day 6 is a risk factor for
DVT diagnosis. Witte et al.11 found that VTE events were diag-
nosed at a median of day 6 postinjury, and in their study, the
median initiation of pharmacologic VTE prophylaxis occurred
at 4.2 days. Most patients (75.2%) in their study received VTE
chemoprophylaxis after 24 hours, but two common injury pat-
terns delayed VTE chemoprophylaxis for at least 24 hours in
their protocol: TBI and solid organ injury. This protocol demon-
strates that a goal of 24 hours for VTE chemoprophylaxis is
likely not realistic in this patient population.11 Patients in our
population who received pharmacologic VTE prophylaxis had
a median length of stay of 6 days,3–11 and this correlation could
538
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be a marker of increased injury severity, necessitating a longer
length of stay and delay to initiation of pharmacologic VTE
prophylaxis.

Despite DVT being rare in the pediatric population, DVT
constitutes a significant morbidity, as it is associated with in-
creased length of stay,7,10,22 increased costs,10,46 and pulmonary
embolisms.7,45,47 Our study incorporates the most recent and
updated data—a significant strength considering the inherent
heterogeneity of the pediatric trauma population. Furthermore,
because the incidence of pediatric DVT is so low, using a na-
tional data bank provided sufficient power and generalizability
to our study's conclusions to suggest reasonable updates to cur-
rent practice guidelines. The usage of the NTDB also provides
valuable information for identifying risk factors for DVT diag-
nosis specific to the United States and Canadian trauma patient
populations, which have different patterns than the rest of the
world. Our findings corroborate a validated DVT prediction
model, with increased risk for age older than 13 years, transfu-
sion of PRBCs, and more severe head injury correlating to in-
creased risk of DVT.5,34

Limitations
This retrospective review is limited by the accuracy of

preexisting data and the lack of a true matched control and ex-
perimental cohorts. Although most PICC lines are inserted in
upper extremities, they can be inserted in lower extremities,
and we did not evaluate for these in our data set, which could un-
derestimate the total number of PICC lines in the population.
Our review also suggests correlations for risk factors, but these
correlations are not absolute, and there is a possibility of con-
founding due to the heterogeneity of the data. Furthermore,
our findings serve to emphasize the need to address the ever-
increasing risk of DVT in pediatric patients but does not address
the issue of method, duration, or risks of VTE prophylaxis once
at-risk patients are identified.
CONCLUSION

Despite having a low incidence, pediatric DVT can still
lead to increased morbidity and resource utilization, especially
in the pediatric trauma population. The authors recommend
expanding the current guidelines to include age 13 years or
older, higher AIS scores for head and lower extremities, PRBC
transfusion within 4 hours of admission, and ISS of >15 as trig-
gers for initiating pharmacologic VTE prophylaxis. Although
there are many factors to consider prior to initiating pharmaco-
logic VTE prophylaxis, our data suggest that patients with the
risk factors listed previously should initiate prophylaxis as soon
as reasonably possible, with a goal of initiating therapy within
6 days postadmission. Future studies examining the efficacy of
chemical, mechanical VTE prophylaxis, or both modalities in
pediatric trauma populations will help further refine clinical
guidelines.
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