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IntroductionVenous thromboembolism (VTE) has two main manifestations: Deep Venous Thrombosis (DVT)
and Pulmonary Embolism (PE). The first document in this series dealt with prophylaxis of VTE.
The incidence of thrombosis in the venous system, particularly the lower extremities and pelvic
veins has long been a problem and issue in care of the acutely traumatized patient. There have
been many articles written about both the incidence as well as the steps to be taken to reduce
the incidence of both venous thromboembolism (VTE), pulmonary embolism (PE), as well as the
more severe forms of venous clotting, such as phlegmasia cerula dolens and cerula alba.
Our review will focus on both modern literature’s view of incidence, various high-risk patients,
as well as steps that can be taken to reduce the risk of major complications due to VTE. 1
A second EBG will then focus on therapy of patients with confirmed DVT and PE.
Complicating the whole matter are two major problems: 1) ignoring invasive radiologic tests,
such as venography, our non-invasive tests (ultrasound and hematologic tests) have some areas
of weakness that cloud the picture as to who does- and does not- have DVT. This weakness
then leads to sometimes widely varying statistics on the incidence of VTE, opinions as to who is
most at risk, and to generalization of prophylactic treatment regimens; and 2) is the obvious
fact that most, if not all, trauma patients have some element of hemorrhage, either on
presentation or as an aftermath of trauma. Thus, carefree anticoagulation is not an option, but
instead much be used in a judicious and patient-centered manner.
Rather than get caught in the revolving door of competing and contradictory statistics on
incidence and prevalence of VTE in trauma patients, we will simply conclude that there is no
disagreement that patient with trauma, or patients undergoing elective surgery (elective
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trauma) all have an increased risk of venous clotting, and some will go onto life-threatening
pulmonary embolism. Thus, all agree that trauma and elective surgery patients should all be
considered for VTE prophylaxis, with the understanding the wide variability of factors that go
into that medical decision-making. We will therefore focus on who, when, what, and how VTE
prophylaxis should be administered.

Current Evidence-Based Guidelines for Estimating Risk of VTE and PE –
Scoring Systems
There are several established risk scoring tools for VTE, but none of them have been developed
specifically for the trauma patient. Therefore, while these are very helpful, good clinical
judgment is also essential to decide how much risk each patient has for VTE. The Western
Trauma Association recently published an excellent review 2 of this topic and recommend the
simplified Greenfield scoring system. Published by Meisozo 3

Meizoso JP, Karcutskie CA 4th, Ray JJ, Ruiz X, Ginzburg E, Namias N, Schulman CI, Proctor KG. A simplified stratification
system for venous thromboembolism risk in severely injured trauma patients. J Surg Res. 2017;207:138–144.
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They also recommended the Trauma Embolic Scoring System (TESS) 4 shown in Table 3 and 4
from the original article.

Surg. 2012;73(2):511–515.Rogers FB, Shackford SR, Horst MA, Miller JA, Wu D, Bradburn E, Rogers A, Krasne M.
Determining venous thromboembolic risk assessment for patients with trauma: the Trauma Embolic Scoring System. J
Trauma Acute Care

In the TESS scoring system, low risk is defined as a score of <3 is no risk, and no prophylaxis is
needed, while a score of 3 to 6 is considered to be low risk, and mechanical prophylaxis is
recommended, with pharmacologic prophylaxis recommended for scores of 7 and above, due
to the patient being in the high risk category.
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Current Evidence-Based Guidelines for Estimating Risk of VTE and PE –
General Considerations
It is now generally agreed that while aggressive surveillance programs for VTE will indeed find
more patients with VTE, the benefit does not outweigh the cost, especially if most patients will
be treated with pharmacologic and mechanical prophylaxis in any event. 5 6 It is sometimes
hard to stop and calculate scores, especially in the heat of battle, and thus there are some
general guidelines and consensus recommendations as to which patients fall into low, medium,
and high risk categories:
Low risk (no prophylaxis generally needed)
Ambulatory trauma patients with minor injuries and short hospital stays may not require
pharmacologic prophylaxis, as a general rule. Thus, if the patient is in the hospital for a day or
less, and is ambulatory to the bathroom, then they would fall into this category. Since they are
ambulatory with only a short period of immobility, mechanical VTE prophylaxis may also be
unnecessary or unwieldy for the patient to use.

7

Moderate to Higher Risk (pharmacologic prophylaxis needed)
It is the combination of trauma and other risk factors that really drives the need for
pharmacologic prophylaxis, and in many cases, combined with mechanical prophylaxis. Here
are the recognized risk factors for VTE that when combined rapidly raise the risk of VTE and its
complications: 1 8

All of these risk factors paint the picture of a patient with multiple trauma

requiring multiple methods of supportive care, combined with extended immobility.
Ventilator days >3
≥4 units of blood transfusions in the first 24 hours
>2 hour operation
Age ≥40 years, especially when combined with morbid obesity
Venous injury in Pelvis, Abdomen, or Lower Extremity
Lower extremity fracture with abbreviated injury score (AIS) ≥3
Pelvic fracture
Major operative procedure
Head injury with AIS ≥3 & or Glasgow Coma Score <8 for >4 hours
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When should we delay initiation of pharmacologic prophylaxis?
There are times and conditions where the risk of excessive bleeding due to anticoagulants
exceeds the risk of VTE and the benefit of pharmacologic VTE prophylaxis.
Active bleeding and hemodynamic instability are felt to be contraindications to anticoagulants.
However, most bleeding stops within 24-36 hours and then the patient needs to be reevaluated in regard to the risk of renewed bleeding versus the risk of VTE. Patients with lower
grades of solid organ injury can safely undergo VTE prophylaxis, although individual factors and
surgical judgment come into play for the more severe (Grade IV and V) solid organ injuries as to
when to start pharmacologic VTE prophylaxis. 1
Injury to the brain and spine are also conditions that call for careful evaluation and judgment
due to the danger of increased bleeding in a confined space. As a general rule, once
intracerebral bleeding has stabilized on repeat CT scan (24-48 hours is now the standard time
for consideration of initiation of VTE prophylaxis), it is felt to be safe to begin VTE prophylaxis. 9
,10 Spinal trauma patients, once stable or post-operative, are still at some of the highest risks
for VTE, and it is likewise felt to be safe to begin pharmacologic VTE prophylaxis at that stage of
care. 1, 11 12
In any event, in almost all cases mechanical thromboprophylaxis can and should be started
immediately on most all trauma patients. (As noted above, for minor trauma with early
ambulation, mechanical prophylaxis may not be practical). Mechanical prophylaxis has been
shown to be both safe and additive to pharmacologic VTE prophylaxis, so that if pharmacologic
VTE prophylaxis is delayed, there is at least some protection for the patient in the interim. 13 ,
14

Selecting the right agent for pharmacologic thromboprophylaxis
There are typically three agents to choose from for both thromboprophylaxis and
anticoagulation in trauma patients, each based upon the heparin molecule and each becoming
progressively shorter in molecular length. Each has its own strengths and weaknesses, but you
should be familiar with how to use and also when to avoid using each. Unfiltered Heparin (UFH)
is the classic drug in use for many years and has the advantage of being reversible with
Protamine. Thus, it may have the best utility in those patients with a higher risk of bleeding in
which reversal may be necessary. UFH does have the side-effect of Heparin Induced
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Thrombocytopenia (HIT) in some patients, and platelet counts should be monitored on a
regular basis while it is being used. UFH is preferred in those with severe renal insufficiency
(eg, creatinine clearance <20 to 30 mL/min). Low Molecular Weight Heparin (LMW) is now the
most commonly used drug for VTE prophylaxis for trauma patients due to multiple randomized,
controlled studies showing a benefit compared with UFH in reducing risk of VTE in trauma
patients. 1, 9

However, there are two more recent solid analyses showing no significant

differences between the two drugs when used in the right dosing and timing patterns. 15 , 16 ,
Thus, it is still not a clear picture that one is better than the other. Fondaparinux is typically
used for VTE prophylaxis in patients with known or suspected HIT. Usage with insertion and
removal of epidural catheters is contraindicated, and timing of resumption and catheter
manipulation is critical. 1

Dosage of UFH, LMW, and Fondaparinux for VTE prophylaxis
While there is still an area of uncertainty regarding which agent to use, there is even more lack
of clarity on the appropriate dosage and frequency of administration to best use. This is due to
whether the outcome measured is adequate anti-Xa levels versus the measured reduction in
VTE incidence. 17 The summary quote from this large review of articles is something to note:
“Weight-based and high fixed-dose chemoprophylaxis regimens achieved target antiXa concentrations more frequently than standard fixed-dose regimens but were not
associated with a reduction in VTE. Additionally, high fixed-dose approaches are
associated with increased bleeding complications.”
Thus, rather than recommending a dosage for these drugs, we encourage the reader to review
this extensive review and the recent AAST Consensus Statement 1 and decide for themselves
and their trauma center.

Prophylactic IVC filters
Inferior vena cava filters (IVCF) are typically used when the patient is at a high risk of VTE and
subsequent PE but cannot be anticoagulated. Over the past 40 years, use of IVCF has gone
through several stages of: investigational use, to large applications of badly injured patients, to
decreasing usage in the last few years. While clearly beneficial for patients with PE, especially in
those who cannot be anticoagulated, many recent studies have failed to show significant
differences in mortality for high-risk patients with and without prophylactic IVCF placement.
IVCFs should be removed as soon as protection is no longer needed or when the patient can
safely have chemoprophylaxis or therapeutic anticoagulation, to avoid long-term complications
related to their presence. 1,

18, 19

Page 7 of 10
© 2021 Arkansas Trauma Society and Arkansas Chapter of the American College of Surgeons

Arkansas Trauma System Evidence-Based Guidelines for Diagnosis and Prevention of VTE

References
1

Rappold, Joseph F., Forest R. Sheppard, Samuel P. Carmichael II, Joseph Cuschieri, Eric Ley, Erika
Rangel, Anupamaa J. Seshadri, and Christopher P. Michetti. "Venous thromboembolism prophylaxis in
the trauma intensive care unit: an American Association for the Surgery of Trauma Critical Care
Committee Clinical Consensus Document." Trauma Surgery & Acute Care Open 6, no. 1 (2021):
e000643.
2

Ley, Eric J., Carlos VR Brown, Ernest E. Moore, Jack A. Sava, Kimberly Peck, David J. Ciesla,
Jason L. Sperry et al. "Updated guidelines to reduce venous thromboembolism in trauma patients: A
Western Trauma Association critical decisions algorithm." The Journal of Trauma and Acute Care
Surgery 89, no. 5 (2020): 971.

3 Meizoso JP, Karcutskie CA 4th, Ray JJ, Ruiz X, Ginzburg E, Namias N, Schulman CI, Proctor KG.
A simplified stratification system for venous thromboembolism risk in severely injured trauma
patients. J Surg Res. 2017;207:138–144.

4 Rogers FB, Shackford SR, Horst MA, Miller JA, Wu D, Bradburn E, Rogers A, Krasne M.
Determining venous thromboembolic risk assessment for patients with trauma: the Trauma Embolic
Scoring System. J Trauma Acute Care Surg. 2012;73(2):511–515.

5

Dietch, Zachary C., Robin T. Petroze, Matthew Thames, Rhett Willis, Robert G. Sawyer, and Michael D.
Williams. "The “High-Risk” DVT Screening Protocol for Trauma Patients–Is it practical?." The journal of
trauma and acute care surgery 79, no. 6 (2015): 970.
6

Thompson MD, Ashley, Krista Miller MD, Tatiana R. Eversley-Kelso MPH, Eric Shaw PhD, James Dunne MD, and M.
D. MacNew. "Seek and You Shall Find: Is Routine Duplex Ultrasound Screening for Deep Vein Thrombosis in
Trauma Warranted?." (2020).

7 Hecht JP, Han EJ, Cain-Nielsen AH, Scott JW, Hemmila MR, Wahl WL. Association of timing of
initiation of pharmacologic venous thromboembolism prophylaxis with outcomes in trauma patients.
Journal of Trauma and Acute Care Surgery. 2021;90(1):54–63.

8 Up to Date- Thromboembolism and prevention in the severely injured trauma patient 052321UpToDate.pdf Accessed 052321

Page 8 of 10
© 2021 Arkansas Trauma Society and Arkansas Chapter of the American College of Surgeons

Arkansas Trauma System Evidence-Based Guidelines for Diagnosis and Prevention of VTE

9

Byrne JP, Mason SA, Gomez D, Hoeft C, Subacius H, Xiong W, Neal M, Pirouzmand F, Nathens
AB. Timing of pharmacologic venous thromboembolism prophylaxis in severe traumatic brain injury:
a propensity-matched cohort study. J Am Coll Surg. 2016;223(4):621–631.e5.
10

Störmann P, Osinloye W, Freiman TM, Seifert V, Marzi I, Lustenberger T. Early chemical
thromboprophylaxis does not increase the risk of intracranial hematoma progression in patients with
isolated severe traumatic brain injury. World J Surg. 2019;43(11):2804–2811.
11 Kim DY, Kobayashi L, Chang D, Fortlage D, Coimbra R. Early pharmacological venous
thromboembolism prophylaxis is safe after operative fixation of traumatic spine fractures. Spine.
2015;40(5):299–304.
12

Kepler, Christopher K., James McKenzie, Tyler Kreitz, and Alexander Vaccaro. "Venous thromboembolism
prophylaxis in spine surgery." JAAOS-Journal of the American Academy of Orthopaedic Surgeons 26, no. 14 (2018):
489-500.

13 Gould MK, Garcia DA, Wren SM, Karanicolas PJ, Arcelus JI, Heit JA, Samama CM. Prevention of
VTE in nonorthopedic surgical patients: antithrombotic therapy and prevention of thrombosis, 9th ed:
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest.
2012;141(Suppl 2):e227S–e277S.

14 Kakkos SK, Caprini JA, Geroulakos G, Nicolaides AN, Stansby G, Reddy DJ, Ntouvas I.
Combined intermittent pneumatic leg compression and pharmacological prophylaxis for prevention
of venous thromboembolism. Cochrane Database Syst Rev. 2016;9:CD005258.

15

Checchi, Kyle D., Todd W. Costantini, Jayraan Badiee, Allison E. Berndtson, Richard Y. Calvo, Alexandra S. Rooney,
Lyndsey E. Wessels et al. "A Tale of Two Centers: Is Low-Molecular-Weight Heparin Really Superior for Prevention
of Post-Traumatic Venous Thromboembolism?." Journal of Trauma and Acute Care Surgery (2021).
16

Nair, P., Trivedi, R., Hu, P. et al. Low-molecular weight vs. unfractionated heparin for prevention of venous
thromboembolism in general surgery: a meta-analysis. Updates Surg 73, 75–83 (2021). https://doiorg.libproxy.uams.edu/10.1007/s13304-020-00872-w
17

Shaikh, Saamia, Dessy Boneva, Shaikh Hai, Mark McKenney, and Adel Elkbuli. "Venous thromboembolism
chemoprophylaxis regimens in trauma and surgery patients with obesity: A systematic review." Journal of Trauma
and Acute Care Surgery 88, no. 4 (2020): 522-535.
18

Cook, Alan D., Brian W. Gross, Turner M. Osler, Katelyn J. Rittenhouse, Eric H. Bradburn, Steven R.
Shackford, and Frederick B. Rogers. "Vena cava filter use in trauma and rates of pulmonary embolism,
2003-2015." JAMA surgery 152, no. 8 (2017): 724-732.

Page 9 of 10
© 2021 Arkansas Trauma Society and Arkansas Chapter of the American College of Surgeons

Arkansas Trauma System Evidence-Based Guidelines for Diagnosis and Prevention of VTE

19

Liu, Yang, Huan Lu, Hualong Bai, Qi Liu, and Rongchang Chen. "Effect of inferior vena cava filters on pulmonary
embolism-related mortality and major complications: a systematic review and meta-analysis of randomized
controlled trials." Journal of Vascular Surgery: Venous and Lymphatic Disorders (2021).

Page 10 of 10
© 2021 Arkansas Trauma Society and Arkansas Chapter of the American College of Surgeons

