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Deep vein thrombosis (DVT) and pulmonary embolism (PTE) are known as venous thromboembolism (VTE).
DVT occurs when a thrombus (a blood clot) forms in deep veins of the body, usually in the lower extremities. It
can cause swelling or leg pain, but sometimes may occur with no symptoms. Awareness of DVT is the best way to
prevent the VTE. Patients with trauma are at increased risk of DVT and subsequent PE because of coagulopathy
in patients with multiple trauma, DVT prophylaxis is essential but the VTE prophylaxis strategy is controversial
for the trauma patients. The risk factors for VTE includes pelvic and lower extremity fractures, and head injury.
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Introduction

rauma is one of the main causes of hospitalization,

mortality and morbidity in Iran and the world
[1,2]. Trauma patients are at high risk for deep
vein thrombosis (DVT) and subsequent pulmonary
embolism (PE) which are collectively referred to
venous thromboembolism (VTE) [3-5]. VTE is
associated with high mortality and morbidity and

increased hospitalization duration and costs [6,7].
The incidence of DVT in patients with traumatic
injuries is as high as 5-63% [8]. The prophylaxis
of DVT is trauma practice in order to prevent the
subsequent VTE [8,9]. Previous reports have shown
that the incidence of VTE is up to 15% in trauma
patients in prophylaxis [10]. Currently, the optimal
VTE prophylaxis strategy for trauma patients is
unknown. According to current lines of evidence it
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is believed that long bone fractures, pelvic fractures,
traumatic brain injury and prolonged hospitalization
are risk factors of VTE in patients with trauma.
However the definition of high-risk group for VTE
prophylaxis is yet to be defined. The prophylaxis
options for VTE consist of mechanical prophylaxis,
pharmacological anticoagulation and placing inferior
vena cava (IVC).

Modalities available for trauma patient
thromboprophylaxis are classified into pharmacologic
anticoagulation, mechanical prophylaxis, and inferior
vena cava (IVC) filters. Mechanical prophylaxis
includes graduated compression stockings (GCSs),
pneumatic compression devices (PCDs), and A-V foot
pumps. Administration of prophylactic dosages of low-
dose heparin (LDH), low molecular weight heparin
(LMWH), and factor Xa inhibitors is considered the
pharmacologic anticoagulation. Both the Eastern
Association for the Surgery of Trauma (EAST) and
American College of Clinical Pharmacy (ACCP)
guidelines recommend primary use of LMWHs in
trauma patients; however there are still controversies
regarding the definitive VTE prophylaxis in trauma
patients. Large randomized prospective clinical studies
would be required to provide level I evidence to define
the optimal VTE prophylaxis in trauma patients. An
autopsy study found 20% death of PE [9,10] and 65%
of fatally injured patients by DVT [7,8].

The cost of economic burden of PE and DVT
is high, due not only to the initial hospitalization
[11]. Therefore, it will increase the likelihood of
progression to death, which preventable and it shows
the need for prophylaxis [12-14].

The conditions of traumatic injuries management
are more different and harder than prescription of
prophylaxis DVT and other medical groups. Because
it will make the active and potential bleeding of these
victims, such as intracranial hemorrhage, spinal
fractures, pelvic fractures associated with hematoma,
bleeding internal organs caused by trauma, and
prescription of drugs that can aggravate bleeding.

Process Methods

This is a narrative review being performed by
searching the main databases including PubMed
(National Library of Medicine) and Scopus with
keywords of DVT, PE, VTE prophylaxis and
trauma from 1975 through 2015. Out of 1109 articles
recognized, prospective studies were selected and
reviewed. Data collected and a consensus was
received for the opinion of recommendations.

Risk Factors and Pathophysiology

Many factors can increase the risk of developing DVT.
Several studies showed the risk of DVT after trauma
[9]. The risk factors for DVT includes age over 40
years, cancer, inflammatory bowel disease, Cancer
History, Rheumatic Diseases, Obesity, Heart failure,

Injury or surgery such as Hip Fracture, Femoral or
Double leg fracture, Spinal Cord Injury, TBI, and
GCS<8. Lower extremity fracture, head injury and
pelvic fracture have been considered risk factors
for VTE [15]. Acute spinal cord injury patients are
at a considerable risk for developing DVT [16-18].
Spinella et al., [19] found that in trauma patients
who transfused by 5 or more unit of RBC, DVT was
increased with the transfusion of old RBC’s. Despite
these numerous risk factors associated with DVT,
the high risk group is unclear [20].

Mechanical Thromboprophylaxis

Mechanical method reduce the pooling of blood
in the deep venous system that is increases the
blood flow of venous and return the venous to the
heart. The method also prevents microvascular
damage of the veins caused by stretching during
venous pooling. This method includes Intermittent
pneumatic compression (IPC) sleeves and Anti-
embolism stockings (AES). The advantage of the
method is the absence of the effect on coagulation.
Therefore, there is no increased risk of bleeding.
The disadvantages include poor compliance, cost,
exacerbation of arterial insufficiency in patients with
peripheral arterial disease and lower efficacy than
pharmacological method.

Pharmacologic Thromboprophylaxis

This method depends on producing a low level of
anticoagulation. Pharmacological method includes
Low dose unfractionated heparin (UFH), Low dose
low molecular weight heparin (LMWH) and Oral
direct thrombin or Xa inhibitors. The advantages of
this method are efficacy and compliance that based
on the dose given to the patients. The disadvantages
are bleeding due to the effect of coagulation and
drug reactions. Drug reactions with heparin
are rare but includes of allergy to heparin, skin
necrosis and Heparin Induced Thrombocytopenia
and Thrombosis (HITT). Drug reactions are less
common by oral direct thrombin and Xa inhibitors.
To prevent the thrombin in hospitalized patients,
warfarin should not be used.

How is Mechanical and Pharmacologic
Prophylaxis Used in Prevention?

The risk of VTE can be reduced at the time
of surgery with administration of appropriate
prophylaxis regimen. Mechanical methods are
usually used in combination with other methods.
The types of mechanical prophylaxis include
Stockings which are more effective in preventing
DVT in the calf than in legs; of lower extremities
such as elevating the foot, active and passive ankle
motion that increasing blood flow through the
femoral vein. External pneumatic devices are other
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mechanical prophylaxis of DVT which could be
used in combination with other methods. In high
risk patients pneumatic compression devices are
the most effective route of DVT prophylaxis. These
devices are expensive and not available in all the
centers. Inferior vena cava (IVC) filters are among
the mechanical prophylaxis of VTE devices which
are used in those with extensive DV T and high risk of
PE and have also contraindication of anticoagulation
therapy. Application of pharmacological prophylaxis
is associated with increased risk of bleeding. The
most common anticoagulant is aspirin and warfarin.

Aspirin: it is easy to prescribe and use, costs little,
has few complications of bleeding, and there is no
need to monitoring. Therefore, it is not been proven
to be more effective than other methods and may not
be advisable for all patients.

Warfarin: Also called Coumadin and is most
commonly used for the hip and knee of patient’s
replacement. It will interfere with vitamin K
metabolism in liver to clot formation of DVT. 4 to 5
days need to gain maximum effectiveness because
it takes at least 36 hours to start working. Warfarin
normally use at low doses because higher doses can
cause bleeding. Also, it can cause fatal damage.

Comparative Effectiveness of Mechanical and
Pharmaceutical Prophylaxis

There are two non-invasive mechanical methods
of DVT prophylaxis that includes Intermittent
Pneumatic Compression (IPC) and Anti-embolic
stockings (AES). These two methods are both proven
and effective when used alone or used in combination
with pharmacologic prophylaxis for higher risk
patients. Mechanical methods have an advantage
and are not with the risk of bleeding. Both IPC and
AES work to derogate the risk factor associated with
VTE, unlike pharmacologic prophylaxis. These
mechanical methods of VTE prophylaxis has no risk
of bleeding when used as a monotherapy and can be
used as an adjunct to pharmacological prophylaxis
to increase the effectiveness in high risk patients.

Internal Bleeding

DVT is a blood clot which develops in the deep veins
in one or both legs. It can be dangerous because the
clot may become large and deep and go through blood
vessels and lodge in the lungs. Anticoagulants such as
heparin, Low Molecular Weight Heparin (LMWH),
or coumadin have been the main treatment for DVT.
IV thromboembolic is no longer recommended for
treating DVT because it will increase the chance
of bleeding. Study of Joseph et al., [21] showed no
significant correlation between early anticoagulation
and development of bleeding complications. It says
using of early enoxaparin anticoagulation maybe a
safe option in trauma patients.

www.beat-journal.com

DVT prophylaxis in trauma patients
Spinal Injuries

Patients with spinal cord injury are at the high risk of
VTE. Using mechanical prophylaxis recommended
when anticoagulant prophylaxis is contraindicated
but no evidence exist to support the use of mechanical
prophylaxis as a single prophylaxis method [22,23].
The risk of VTE in spinal cord patients will increase
during their rehabilitation phase and should continue
the thromboembolic prophylaxis [24].

Patients with spinal cord injuries are at a high risk of
gastrointestinal hemorrhage or bleeding even during
periods of rehabilitation [25,26]. All acute spinal
cord injured patients and patients with rehabilitations
may benefit from receiving chemical prophylaxis for
ulceration [27]. Prevention could be the basis in the
management of this problem.

Pelvis Fractures

In a trauma patients who have sustained pelvic or
acetabular fractures, proximal vein thrombosis
frequently occurs. For these patients, LMWH
is recommended as a mean of thromboembolic
prophylaxis after hemostasis [28]. When LMWH
is contraindicated, mechanical thromboembolic
prophylaxis is recommended [22,23,29]

Hip Fractures

The complications of thromboembolic events remain
an important cause of mortality and morbidity
associated with hip fractures.

Patients with hip fractures are at very high risk of
VTE. In a study of Marsland et al., [30] aspirin is
reduces the risk of VTE but does not provide protection
compared with other pharmacological prophylaxis.
Therefore, it is not recommended. Warfarin, LMWH,
and Fondaparinx reduce the risk of DVT. The study
showed that chemical VTE prophylaxis should be
used for all patients with hip fractures.

Studies showed that without prophylaxis the rate
of DVT in patients with hip fracture ranges from
46%-75% [31-34]. Therefore, all patients with hip
fracture need prophylaxis against VTE. Another
studies showed that the risk of VTE in hip fracture
patients starts at the time of surgery [35,36]. The
study of Niikura et al., [37] evaluates the rate of
VTE after complex lower limb fracture surgery
without pharmacological prophylaxis. The study
showed that VTE was high in patients undergoing
this surgery. Also, study of Chu et al., [38] showed
that major trauma patients have an approximate
six fold increased risk of developing VTE during
admission compared with minor trauma patients.
This study supports the use of prophylaxis to treat
minor trauma patients.

Traumatic Brain Injury
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TBI are at increased risk of DVT [39] and it is because
of hypercoagulability which is happen in TBI patients
from a variety of mechanisms such as tissue factor
[40]. All TBI patients should receive Intermittent
Pneumatic Compression Devises (IPC) at the time
of admission to hospital [41]. Also a head CT should
be obtained to find about the lack of progression of
further bleeding. The CT scan should be performed at
24 hours of intervals. Chemical thromboprophylaxis
should be started in 24-48 hours after head CT and
found about progression of bleeding [42-44].

Prevention of Venous Thromboembolism

Although mechanical methods have been shown
to reduce the risk of DVT, they have been studied
less than pharmacological treatment methods
[45]. Mechanical methods of prophylaxis include
IPC and AES and Venous foot pump. Mechanical
prophylaxis should be used in patients who are
in high risk of bleeding or as an adjunct with
pharmacological methods.

Comparison stocking have been shown to reduce
DVT, but their use is associated with an increase in
skin complications [46].

The DVT management includes PE prevention. Study
of Clark-pearson suggests that IPC is as an option for
VTE prophylaxis in patients undergoing gynecologic
surgery. Clinicians who are treating women with more
than one risk factor should use pharmacologic rather
than mechanical methods to prevent VTE [47].

DVT and PE are clinically important complications
of strock. The study of Mazzone et al., [48] showed
that mechanical prophylaxis appears safe in patients
with strock.

Current Status

Existing guidelines of trauma usually cannot speak in
detail about the harsh conditions of traumatic injuries
because of trauma conditions elaboration and there
is no evidence of levels I and II in the field and there
are no other evidences. In a guideline of American
College of Chest physician (ACCP) recommends
the use of LMWH for major trauma patients. [49]
An acceptable recommendation is using LMWH
and the optimal use of the mechanical prophylaxis.
ACCP also recommends thromboprophylaxis for
major trauma patients with impaired mobility until
they discharged [49]. Using of Kaprini disk should
also be reviewed for the trauma victims [39].

The Eastern Association for the Surgery of Trauma
(EAST) guideline also shows several important
points about patient’s management with bleeding
and cerebral hemorrhage [50]. EAST guideline has
no level I recommendation for LMWH. According
to Level 11, LMWH can use for the pelvic fractures,
lower extremity fractures and spinal cord injury.
According to level III, patients with ISS> 9 should
receive LMWH [51].

At the start of DVT prophylaxis for patients with
brain problems levels of cc reflects to start the DVT
prophylaxis treatment. The onset and rate of treatment
is only the evidence of level III that indicating the
safety of starting mechanical prophylaxis from the
beginning of hospitalization and pharmacological
prophylaxis starting from 24-48 hours after the
stability of brain injury.

Recommendations

All patients should receive mechanical prophylaxis

Are the injured patient has

a risk factor for DVT?

Yes |

Algorithm

No. 2

brain hemorrhage?

—

| Is the patient able 1o work normally? |

m_. There is no
Yes

need for

Is the patient able

owT

Prophylaxis

to walk?

No

Is the patient has 2
No =
= or more risk factors?

Mechanical Prophylaxis +

Pharmacological Prophylaxis

Fig. 1. Algorithm 1: Decision for Starting DVT Prophylaxis in Trauma Patients
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Internal bleeding: any damage to internal organs with the risk of bleeding such as solid organs, lung ,
gut or pelvic fracture

!

| Is bleeding has been control in operating room?

Eva |

-
pd

E

y

| Pharmacological Prophylaxis

Is the patient a candidate for conservative treatment?

Yes

| Is the patient has spinal cord injury or brain injury?

Using modalities to control bleeding

Abdominal ultrasound examination 48 hours
later to see whether intraperitoneal free fluid
has increased

No using of chemical prophylaxis until
the exact control of bleeding and only
use mechanical prophylaxis

l

based on Algorithm

After the surgery. check the patients ‘

Continue mechanical prophylaxis
and start pharmacological
prophylaxis after 48-72 hours

Continue mechanical prophylaxis and

Abdominal CT scan and pelvis at the

same time and repeat ultrasound after
48 hours 1o decide whether 1o start

Continue Mechanical Prophylaxis
Pharmacological Prophylaxis after 48 hours
Refer to algorithm no. 3 in deciding to start

medication

chemoprophylaxis based on the
algorithm (3)

Fig. 2. Algorithm 2: Starting DV T prophylaxis in patients with damage to internal organs or internal bleeding and pelvic fractures

or pharmacologic prophylaxis

Risk of bleeding and thromboembolism should be
assessed in all patients at admission.

For the majority of inpatients who do not have
contraindications, pharmacologic prophylaxis has
been the default mode of prophylaxis [52,53].

Internal bleeding means any damage to internal
organs with the risk of bleeding such as solid organs,
lung, gut or pelvic fracture. Algorithm 1-3 shows
the decision for starting DVT prophylaxis in trauma
patients (Figure 1, 2 and 3).
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