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Nurse’s Role in Preventing Deep Vein Thrombosis-related Complications

in Patients with Lower Extremity Injury
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Abstract

Deep vein thrombosis (DVT) is one of the most commonly found complications in patients with
lower extremity injury. Over half of those involve DVT-related complications, and blood clot moves along
with the blood flow, causing a blockage in the venous thrombosis, until it become blocked in the lung,
It is pulmonary embolism (PE). It may occur at one location or many multiple locations. It is classified as a
lift-threatening condition. This is because the blocked blood clot may escape through the bloodstream.
In general, this group of patients can be prevented and treated. Nurses have a critical role to play in risk
assessment and nursing to preventing DVT-related complications is a significant cause of morbidity and

mortality in trauma patients. This article aims to summarize and synthesize the current evidence regarding DVT
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incidence, risk factors, diagnostic tools, and prophylactic methods, and to consolidate the evidence about DVT

management. Evidence supporting nurses’ role in preventing DVT-related complications in patients with lower

extremity injury were investigated as this could support the development of prevention strategies, appropriate

nursing management, and DVT monitoring, especially in the acute phase post-injury, to reduce long-term

disability, hospital mortality, and prolonged hospitalization.
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Introduction

Deep vein thrombosis (DVT) is a potentially
life-threatening complication in case of a pulmonary
embolism (PE) of the body, most often occurring in
patients with lower extremity injury™” ; although it
can also occur in patient with upper extremity injury.’
In general surgical patient without prophylaxis against
VTE, The reported incidence of DVT varies with the
detection method, mode of prevention, location of
the thrombus, and the study sample size, thus
resulting in a wide range of numbers reported in the
literature. There is a wide variation in the reported
incidence of DVT among Asian patients, with one
study reporting a 70% incidence,' while in Thailand,
an 80% incidence has been reported.’

Supporting evidence has been generated
to help guide DVT prophylaxis in cases of lower
extremity injury for orthopedic patient.” in addition,
various recommendations are available to help
physicians decide which orthopedic trauma patients
require prevention and management.>® The initiation
of pharmacologic prophylaxis in a trauma patient must
aways balance the benefit of therapy with the risk of
bleeding,7 The advent of more recent anticoagulants
has increased the pharmacologic options available
to orthopedic surgeons, but in many cases their
comparative efficacies remain incompletely
evaluated.” A variety of prophylactic treatment are
available for perioperative trauma patient. Common
prophylactic methods include chemoprophylaxis,

such as low molecular weight heparin (LMWH),

unfractionated heparin (UFH) and aspirin have been
investicated for their efficacy. Common mechanical
prophylaxis includes intermittent pneumatic
compression device (IPC). An inferior vena cava (IVC)
filtter is also a potential prophylactic intervention in
patient with severe trauma.’ It is generally agreed
that thromboprophylaxis should be administered
to trauma patient, with careful assessment of the risk
of VTE and bleeding.’

Many study design factors can affect the
reported incidence, such as an increased age'®",
severity of the injury, hospitalization, length of
hospital stay, long period of immobilization, family
history, chronic venous insufficiency, post-surgery
conditions, and obesity, which are common risk

factors® '?

among some other factors already
described in the literature, and it is further reported
that individuals with several factors concomitantly
have a greater risk of developing DVT". Considering
the various risk factors for DVT among hospitalized
patients. nurses, who provide continuous and
uninterrupted care, are essential for identifying
the risk of DVT'® and for implementing prophylactic
interventions.’

An improved understanding of the operative
risk factors could permit prophylactic therapy to be
better tailored to the individual patient. Therefore,
there is a need to monitor DVT cases to determine
the appropriate care procedures to apply.® This
approach allowed us to indirectly compare the

different methods. For a prophylactic method to be
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successfully applied, it need to be effective and safe,
with consideration of variable factor, such as trauma

region, trauma type and patient characteristics.

Deep vein thrombosis

Deep vein thrombosis (DVT) is a condition
in which a blood clot develops in the deep veins,
usually in the lower extremities. A pulmonary
embolism (PE) occurs when a part of the DVT clot
breaks off and travels to the lungs, which can be
life-threatening. Venous thromboembolism (VTE)
refers to DVT, PE, or both. VTE is often recurrent
and can lead to long-term complications (e.g.,
post-thrombotic syndrome after a DVT, chronic
thromboembolic pulmonary hypertension after a PE).”
Deep vein thrombosis, Venous thromboembolism
and pulmonary embolism (PE) are major causes of
hospital-related morbidity and mortality, and are
recognized as complications in patients with
traumatic injury.’ Despite the significant morbidity
and mortality associated with DVTs, prophylaxis and
treatment are still not well understood and remain

the subject of research and debate.”

Pathophysiology

A blood clot in the body can become
dislodged, leading to a pulmonary embolism. Notice
that the “thrombus” causes the “embolism.” Indeed,
a thrombus is a blood clot that exists in a blood
vessel, however, once it dislodges and starts to
travel throughout the bloodstream, it is then called
an embolus,' so an embolus can be thought of as a
thrombus on the move. An embolus can be anything
that is traveling through the bloodstream. There are
air emboli, fat emboli, and even foreign body
emboli. However, for this discussion, we just talk
about blood clots. These emboli travel along the
bloodstream until they get to a vessel too small for

them to continue, and that’s where the embolism
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occurs, leading to all sorts of problems for the
patient.” However, applying the right DVT nursing
interventions can help protect the patient. DVT
is the single most preventable thromboembolic
disorder, even being asymptomatic in many
cases.”' Here, DVT risk assessment tools can provide
systematic data upon which to base nursing care
plans.'”'"> Additionally, structured patient
teaching about how to achieve an optimum safe
lifestyle is also paramount. The responsibilities
and promotion of self-care strategies are integral in
this respect as well as good collaboration among
the patients with DVT, their families, and the
healthcare professionals who provide hospital and

home outreach services.

Risk Factors

To prevent complications from DVT-related
risk factors in patients with lower extremity injury,
thromboprophylaxis may be applied;’ however,
here are variations internationally in the use of
thromboprophylaxis for such patients.”” Therefore,
any study that included the measurement of DVT
as a patient outcome in adults requiring temporary
immobilization, such as a long bone leg cast or brace,
applied in an ambulatory setting for an isolated
lower extremity injury and that reported the risk
factor variables was included in our review.*

By developing a uniform set of identifiable
risk factors, medical providers can accurately assess
patients for their risk of developing DVT and can then
make appropriate therapeutic decisions before fatal
PE, or other complications, occur. The most common
risk factors for DVT in orthopedic trauma patients
found across the literature include many study design

factors, such as an increased age'® "

, severity of
injury, hospitalization, length of hospital stay, long
period of immobilization, family history, chronic

venous insufficiency, post-surgery conditions, and
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212 35 follows:

obesity.
1. Age
Many studies support that there is an
association between increasing age and a higher
incidence of DVT.* " Patients of an older of age are
at significantly higher risk compared with younger

patients,"

and the risk approximately doubles with
each subsequent decade of age. Thus, stratification
of risk by a simple dichotomy of age based on years
older fails to account for the significantly higher risk
among very elderly patients. DVT is rare in children;
young patients with venous thrombosis usually have
solid predisposing factors, such as multiple injuries,
long bone fractures, or indwelling central venous lines.
White described the association between DVT and
age, and this is presented in greater detail in another
section of this supplement.”

2. Severity of Injury

Damage that may occur due to the causes
and mechanism of injury can affect the functions
of many internal organs. The cause and mechanisms
of injures that involve a reduced range of motion
have been studied,’ and divided up based on the
cause of injury with the mechanism of the injury,
such as those from traffic accidents or falls from height.
Still, the most common accident are traffic accidents,’
The most injured person in our studied papers had
lower extremity injuries.” to deal with such a crisis,
the body is forced to adapt, and this is often
expressed by the body’s defense mechanism to
reduce the body’s movement and move less,
whereby subsequent motion restriction occurs.
Serious injury can also occur from this restriction,
resulting in potentially longer-term reduced
mobility of the injured person.*However, in appendage
injuries where abnormalities of a disability or
dysphagia are visible, the ability to move the joints
can decrease many complication occurring, such as

deep vein thrombosis or venous thrombosis.” In one

study, the prevalence of DVT in less severe trauma
patents (injury severity score, ISS <15) was 0.72%,
while the prevalence of DVT in primary trauma patients
(ISS> 15) increase more than fivefold to 3.9%.°

3. Immobilization

Patients immobilized after lower extremity
injury are at risk of deep vein thrombosis. There are
variations internationally regarding the use of
thromboprophylaxis for such patients."” '® Whereas
prolonged bed rest or immobility alone does not
provide adequate reason for prescribing prophylactic
anticoagulant therapy, prolonged immobility
combined with other major risk factors increases the
likelihood of a PE."’

Nielsen found that 64.5% of patients
immobilized for 48 hours hospitalization appeared to
show some sign of deep vein thrombosis®. In contrast,
Badash found that the incidence of DVT was 80%
in patients immobilized for a more extended period.”

4. Previous Venous Thrombosis

One of the most critical risk factors for DVT
is a history of previous venous thrombosis. Patients
with a prior episode of DVT are at a significantly
increased risk of recurrence'’, particularly when
exposed to high-risk conditions; for example, major
surgery, prolonged immobility, or severe illness.”
Tan et al. found that patients with fractures
below the hip and a previous history of venous
thromboembolism (VTE) were five times more likely
to have another event.”” Another study found
that patients with orthopedic surgeries for upper
extremity injuries with a personal or family history of
VTE had an increased risk of developing DVT in the
future. In general, it is believed that an individual or
family history of hypercoagulability, as indicated by
previous thromboembolic events, is a helpful way to

identify at-risk patients.”
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5. Signs and Symptoms

DVT may occur in patients or as a complication
of surgery or significant lower extremity injury. Among
high-risk hospitalized patients, most DVT occurs in
the calf veins®, is asymptomatic, and may not be
detected. When present, the symptoms and signs
of DVT, for example, a vague aching pain, tenderness,
and the distribution of the veins, edema, or erythema,
are often nonspecific,’ vary in frequency and
severity, and are similar in the arms and legs. Dilated
collateral superficial veins may become visible or
palpable. Calf discomfort as elicited by ankle dorsi-
flexion with the knee extended is called Homans sign,
and is a sign of DVT.”" Occasionally, this also occurs
with distal leg DVT, but this is neither sensitive nor
specific. Tenderness, swelling of the whole leg, a >3
cm difference in circumference between the calves,
pitting edema,” and collateral superficial veins may
be the most specific signs of DVT. DVT is likely to
occur with a combination of >3 of these signs in the
absence of another possible diagnosis.’

The knowledge and identification of
these risk factors are important not only in the early
recognition and treatment of DVTs but also in the
prevention of initial and subsequent DVTs. The
presence or absence of these risk factors can
guide the use of prophylactic measures such as
prophylactic anticoagulation therapy in hospitalized
patients."” Further, identifying inherited risk factors can
be crucial to using appropriate long-term
anticoagulation therapy when indicated to prevent

future DVTs and complications of DVTs such as PEs.

Nurse’s Role

Nurses have a critical role to play in monitoring
and preventing DVT-related complications, should be
performed upon admission and again during the
hospital stay,'" preferably every 24 hours, considering

the various stages and change that occur during entry
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and with any increase or decrease in the DVT factors.
The early post-admission screening of trauma
patients with duplex ultrasound for Deep vein
thrombosis is supported by our study. A subset
of injured patients appears to be at particularly
increased risk of developing Deep vein thrombosis
within the first 48 hours of admission,’ specifically
those with hypotension on initial presentation
in the trauma bay, patients sustaining lower
extremity injury. Larger prospective studies are
needed to establish which other patient groups
are at high-risk for the development of deep vein
thrombosis shortly after hospital admission and may
therefore benefit from prompt surveillance."

After that duplex ultrasound for screening
Deep vein thrombosis not seen, patient need on
Intermittent pneumatic compression (IPC) uses a
pump to cyclically inflate and deflate hollow
plastic leggings, providing external compression
to the lower legs and sometimes thighs. Causes
the muscles in the legs to contract and relax
rhythmically. According to the pressure from the
air released from the leg sleeve of the blood
compression machine when the muscles contract.
It will compress the veins in the legs. This increases
the speed of return of venous blood from the legs to
the heart." Intermittent pneumatic compression
may be used instead of or in combination with
anticoagulants after surgery."® Intermittent pneumatic
compression is recommended for patients undergoing
surgery associated with a high risk of bleeding in whom
anticoagulant use may be contraindicated. Intermittent
pneumatic compression is probably more effective
for preventing calf DVT than proximal DVT. %

DVT prophylaxis methods can be generally
divided into mechanical and pharmacological
methods. The former include advice on foot-ankle
pumping exercises and passive foot-ankle pumping

10, 11

exercises at least 15-20 time aday. " that can assess
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the DVT risk factors in routine nursing care, monitoring
the patient’s vital signs and oxygen saturation level,
and monitoring the patient’s leg circumference every
24 hours Also, patients can be classified as being
at very low, low, moderate, high, or very high risk
of developing DVT. Depending on the results,
the health team would perform the recommended

prophylactic measure.”

Conclusion

DVT is a life-threatening complication in
patients with lower extremity injury.”” " While the
clinical diagnosis of DVT is part of the physician’s
role, nurses also have a role to play in primary
prevention.'' Receiving patients into medical,
general, and specialist surgical settings requires
formalized DVT patient risk assessments to be
undertaken as an integral part of a revised admission
assessment by nurse practitioners responsible for DVT
cases and for their direct clinical nursing program.™
Using patient risk assessment tools would enable
practitioners to undertake an in-depth patient history
to establish the category of DVT risk upon admission.’

Within the assessment, planning,
implementation, and evaluation of individualized
patient care programs,'® there is a significant
opportunity for practitioners to undertake formal
and structured patient teaching activities." It is the
nurse’s role to inform, teach, and advise patients
about anticoagulant medications, physiotherapy
exercises, and the practical availability of anti-

embolism stockings™
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