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Trauma Patients at High Risk for VTE 

Spain, D.A., et al., Venous thromboembolism in the high-risk trauma patient: do risks justify 
aggressive screening and prophylaxis? J Trauma, 1997. 42(3): p. 463-7  
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EAST established guidelines for 
filter insertion 
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Filter Placement in Trauma has 
increased dramatically in the last two 
decades 

Fig. 1.  Bar graph 
demonstrating the 
number of patients 
reported to the NTDB 
who had a VCF placed 
during the interval 
1994-2002. Also 
shown are the 
number of patients 
reported to the NTDB 
who had either a DVT 
or a PE. When these 
numbers are divided 
by the total number 
of patients reported 
to the NTDB in each 
of the years shown, 
the number of VCF 
placed annually has 
increased 340% 
whereas the number 
of DVT or PE reported 
has increased 246%. 

The Increasing Use of Vena Cava Filters in Adult Trauma Victims: Data From the American College of Surgeons National Trauma Data Bank. 
Shackford, Steven; Cook, Alan; Rogers, Frederick; Littenberg, Benjamin; Osler, Turner 
 
Journal of Trauma-Injury Infection & Critical Care. 63(4):764-769, October 2007. 
DOI: 10.1097/01.ta.0000240444.14664.5f 

www.downstatesurgery.org



www.downstatesurgery.org



Long term results of RCT suggest IVC 
Filter associated with increased risk of 
DVT 

Figure 2.  Kaplan-Meier 
analysis of time to 
pulmonary embolism (A; 
filter versus no filter: hazard 
ratio 0.37, 95% CI 0.17 to 
0.79, P=0.008), deep-vein 
thrombosis (B; filter versus 
no filter: hazard ratio 1.52, 
95% CI 1.02 to 2.27, 
P=0.042), and death (C; filter 
versus no filter: hazard ratio 
0.97, 95% CI 0.74 to 1.28, 
P=0.83) over a period of 8 
years after index 
thromboembolic event 
according to treatment 
groups. 

Eight-Year Follow-Up of Patients With Permanent Vena Cava Filters in the Prevention of Pulmonary Embolism: The PREPIC (Prevention du Risque d'Embolie 
Pulmonaire par Interruption Cave) Randomized Study. 
 
 
Circulation. 112(3):416-422, July 19, 2005. 
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Determine if the rate of DVT found in 
patients after prophylactic IVC filter 
placement was associated with their high 
VTE risk injury pattern alone, or if the 
placement of an IVC filter itself is 
associated with increased risk 

Purpose 
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Study Design:  
retrospective cohort 

 Reviewed all admissions to KCHC during 25-
month period 

 Subjects: all patients with high VTE risk injury 
patterns 
 Severe head injury (GCS <8) 
 Spinal cord injury with paralysis 
 Concurrent pelvic and long bone fracture 
 Multiple long bone fractures 

 Exclusions:  
 age <18 or >90 
  mortality or brain death within 24hrs  
 recovery of GCS within 24hrs  
 VTE before or at time of filter placement 
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Treatment Algorithm 

VTE Diagnosis 

Pharmacologic 
Prophylaxis 

IVC Filter 

Initial Injury High VTE 
risk injury 

Filter 
Placed 

given 

CTA/Duplex 

held 

CTA/Duplex 

No Filter 
Placed 

given 

CTA/Duplex 

held 

CTA/Duplex 

www.downstatesurgery.org



Results 
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Demographic Characteristics of High VTE Risk Patients with  
and without IVC Filter 

N = 210 No Filter Filter P-value 

Subjects 96 114 

Age (years) 44 + 19 43 + 19 0.71 

Gender (male) 71%  (68) 65% (74) 0.38 

Injury Type 

    Severe Head Injury 6%   (6) 27%    (31) < 0.01 

    Cord Injury w/ Paralysis 0%   (0) 22%    (25) < 0.01 

    Pelvic + long bone fractures 16%   (15) 25%    (29) 0.09 

    Multiple long bone fractures 78%   (75) 30%    (34) < 0.01 

 
Injury Severity Score 15 + 8.9 27 + 10 < 0.01 

 
Pharmacologic prophylaxis 94%    (90) 85%    97 0.05 

Follow up (days) 24 + 42 56 + 74 < 0.01 
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Incidence of Thromboembolic Events in 
High VTE Risk Patients with and without IVC 
Filter 
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VTE Diagnosis 

Pharmacologic 
Prophylaxis 

IVC Filter 

Initial Injury 
High VTE 
risk injury 
(N = 210) 

Filter Placed 
(114) 

Given 
85% (97) 

PE 2%  (2) 
DVT  11%  (11) 

Held 
15%  (17) 

PE 0 
DVT 6% (1) 

No Filter 
Placed 

(96) 

Given 
94% (90) 

PE 2%  (2) 
DVT 1%  (1) 

Held 
6%  (6) 

PE 0 
DVT 0 

No difference in incidence of DVT after IVC filter 
between patient who were given pharmacologic 
prophylaxis and those who were not (p= 0.69). 
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Distribution of Patients with DVT by Injury Subgroup 

No Filter Filter P-value 

Severe Head Injury 

     0/6   1/31   1 

Cord Injury with 
Paralysis      0/0   4/25   -- 

Pelvic plus Long Bone 
Fractures     0/15   4/29 0.28 

Multiple Long Bone 
Fractures     1/75   3/34 0.09 
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Injury Severity Scores for Patients 
with IVC Filters 
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Summary 

 No difference in incidence of PE between 
patients with IVC filters compared to those 
without filters 

 Significantly higher incidence of DVT in patients 
with IVC filters 
 For development of DVT after IVC filter  

 RR 1.1 (95% CI = 1.04-1.18)  
 OR 11.2 (95% CI 1.43-87.7) 

 Increased incidence of DVT in patients with IVC 
filters not correlated with ISS, use of 
pharmacologic prophylaxis, or specific injury 
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WHY? 
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Virchow’s Triad 

VTE 

Endothelia
l Injury  

Stasis 

Hyper-
coagulability 
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Determine if technical factors of IVC filter 
placement, including filter model, type 
(permanent or retrievable) or introducer 
sheath size are related to subsequent 
incidence of VTE 

Purpose 
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Study Design:  
retrospective case series 

 Reviewed all trauma admissions to 
KCHC during 4 year period 

 Subjects: all patients with IVC filters 
placed during trauma admission 
 

 Exclusions:  
 age <18 or >90 
 mortality or brain death within 24hrs  
 Prior IVC filter placement 
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Results 
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Demographic Characteristics Trauma Patients with 
IVC Filter Placed 

Subjects 277 

Age (years) 44 + 21 

Gender (male) 72% 

Body Mass Index 28 + 7.1 

Injury Severity Score 22 (13 – 29) 

 
Time to filter placement (days) 5 (3 -10) 

 
Pharmacologic prophylaxis  96% 

Pharmacologic prophylaxis start 
(hospital day) 3 (2 – 7) 

Follow up (months) 4.8 (1.3 – 12) 
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IVC Filter Technical Factors and Thromboembolic Events 

Total DVT PE 

N = 277 

Filter Type 

    Permanent 188 21 (11%) 1 (1%) 

    Retrievable 89 7 (8%) 5 (6%)* 

Filter Model 

    Vena Tech 126 12 (10%) 0 

    G2 79 6 (8%) 2 (3%) 

    Trap Ease 57 8 (14%) 1 (2%) 
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Summary 

 After a mean follow up of 5 months, 10% of trauma 
patients with IVC filter placement developed DVT and 
2% developed PE 

 Statistically significant correlations were found between  
 introducer sheath size and DVT formation 
 retrievable filter and PE 

 Endothelial injury associated with IVC filter deployment 
may predispose the venous system to subsequent clot 
formation 

 Retrievable filters may be less effective at preventing PE 
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