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ABSTRACT
Objective: This theoretical study aims to discuss the role of nurses in the mechanical 
prevention of venous thromboembolism in surgical patients. Method: The study 
considered the updated versions of the main international guidelines and reviews on the 
topic. Non-pharmacological measures to prevent venous thromboembolism in surgical 
patients and the role of nurses are discussed. Results: It is important that surgical nurses 
include in their activities risk of assessments for venous thromboembolism and non-
pharmacological prophylactic measures, based on scientific evidence and well-designed 
institutional protocols. Conclusion: Among the mechanical measures, the use of 
graduated compression stockings and intermittent pneumatic compression should be 
ensured by nurses.

DESCRIPTORS
Thromboembolism; Venous Thromboembolism; Patient Safety; Surgical Procedures, 
Operative; Operating Room Nursing.
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INTRODUCTION
Venous thromboembolism (VT), characterized mainly 

by deep vein thrombosis (DVT) and pulmonary embolism 
(PE), represents a serious health complication for hospi-
talized clinical and surgical patients, high associated costs 
and longer hospital stay(1). VT is the most frequent cause of 
preventable death in these patients, in addition to being the 
third cause of death of cardiovascular origin, after coronary 
disease and cerebrovascular accident(1-3).

Currently, it is recognized that clinical patients are at 
risk for VT as much as those undergoing surgical pro-
cedures. However, some studies indicate that surgical 
patients receive less proper prophylaxis measures than 
clinical ones(1-2).

In the pathophysiology of VT, one or more of the follow-
ing factors are present: hypercoagulability, stasis and endo-
thelial injury. The stasis generated by immobilization of the 
lower limbs or by resting for more than 3 days, common in 
the perioperative period, increases the risk for VT. The same 
is observed in severe trauma, spinal trauma and congestive 
heart failure (CHF)(3-5).

The frequency of thromboembolic complications, as well 
as its adverse consequences and economic impact justify the 
priority of thromboprophylaxis for the safety of the surgical 
patient, being a significant factor to reduce morbidity and 
mortality in the short and long term. However, there are 
still doubts about this type of intervention and about the 
ideal form of delivery, although it has been more than five 
decades since it was demonstrated that specific prophylaxis 
could reduce VT and almost three decades after the first 
guideline based on evidence to guide the practices of the 
prophylaxis of this disease(3-5).

Despite the guidelines to guide VT prophylaxis, adher-
ence to these guidelines is still not ideal, increasing the num-
ber of cases of high-risk patients who could have prevented 
this event if they had received proper care. It is estimated 
that mechanical prophylaxis is even less prescribed and 
used properly(6).

This theoretical study aims to discuss the role of nurses 
in mechanical prevention of VT in surgical patients, con-
sidering the main international guidelines and reviews on 
the topic(2,4-5,7-8).

The guidelines that were considered are classic ref-
erences in the area that have been updated in recent 
years(2,4-5,7-8). Guidelines that were only about pharmaco-
logical prophylaxis were excluded. The role of nurses is 
discussed in a session with reference to the NIC - Nursing 
Interventions Classification taxonomy and a guideline 
from the North American Association of periOperative 
Registered Nurses (AORN), considering that there are no 
national guidelines(9).

Mechanical prophylaxis for venous 
throMboeMbolisM

The main non-pharmacological methods of prophylaxis 
for VT include the use of graduated compression elastic 
stockings (GCES), intermittent pneumatic compression 

(IPC) and venous pumps for feet, the passive and active 
movement of the lower limbs, in addition to early ambula-
tion(3-4). Although these methods do not increase the risk 
of bleeding, research on these practices is scarce, according 
to a wide literature review(3). Currently, evidence indicates 
its use for patients at a high risk of bleeding or com-
bined with pharmacological prophylaxis to try to increase 
its effectiveness(3).

The American College of Chest Physicians (ACCP) 
guideline and the European guideline on perioperative 
prophylaxis for VT still consider mechanical prophylaxis 
as a controversial topic(3,7). The guideline recognizes that 
there are few studies on GCES and IPC, however, it reg-
isters that there is clinical significance recognized in the 
practice of associating these methods with pharmacological 
strategies, which is the most adopted practice in surgery 
services today(5).

There are few studies on the effectiveness of using GCES 
in most surgical specialties in preventing VT, but there is 
evidence that its use has significant results in some sce-
narios, such as plastic, orthopedic, cardiac and neurological 
surgeries(3,10-11). A systematic review concluded that it was 
not possible to evidence its benefit in protecting against 
pulmonary embolism, but the preventive effect on DVT 
was demonstrated(8).

The GCES must have a pressure gradient, with the 
distal pressure being higher, close to the foot, and lower 
near the thigh, usually with a minimum compression of 
20 mmHg(12). Stockings above the knee cause greater dis-
comfort and are difficult to handle to perform daily care. 
At the knee and thigh, they are usually better tolerated and 
effective in preventing DVT(12-14). GCES can be classified as 
mild (< 15 mmHg), for rest and prevention of varicose veins; 
medium compression (20 to 30 mmHg) or therapeutic elas-
tics, to prevent DVT; and high compression or antithrombus 
(30 to 40 mmHg), for post-thrombotic syndrome and severe 
chronic venous insufficiency(15).

Controversies in the use of GCES are related to its 
isolated use and the possibility of increasing skin lesions(5). 
It is recommended not to use GCES without pharmaco-
logical measures, in addition to observing a safe protocol 
for permanent assessment of the skin, peripheral pulses 
and the coloring of the extremities during their use(5). 
The heat generated by the use of GCES can weaken the 
skin and favor injuries and infections. Nurses must have 
this evaluation routine while the patient is using GCES 
and IPC, especially observing regions of bony promi-
nences. In patients with decreased sensitivity in the limbs, 
the presence of pale skin, loss of integrity, markings due 
to excessive compression, reports of pain or discomfort 
should be checked(12,15-16).

Like elastic stockings, IPC also seems to be more effec-
tive in preventing DVT in relation to the PE, also in the 
postoperative period(3,17-19). When compared to stockings, 
IPC has been shown to have better results(7,11,20-21). IPC 
decreases stasis by repeatedly compressing the limb, with 
periodic intervals, at an inflation pressure of 35-40 mmHg 
and an increase in flow speed from 180% to 240%(15).
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European guidelines contraindicate the use of iso-
lated GCES for patients of intermediate and high risk 
and advise that, for patients who cannot receive pharma-
cological prophylaxis, the use of IPC is more indicated 
than elastic stockings(5). Routine GCES and IPC are 
also contraindicated in patients using pharmacoprophy-
laxis, except for those considered to be at high risk for 
VT(5). IPC combined with pharmacological agents can 
decrease the risk of VT, but increase the risk of bleed-
ing when compared only with the use of IPC alone, and 
can decrease the risk of PE, compared to pharmacologi-
cal prophylaxis alone(7,11,21). The contraindications to the 
use of IPC are: acute lung edema, DVT of the lower 
limbs, severe peripheral arterial disease in the lower limbs, 
bypass surgery of the aorta and arteries of the lower limbs, 
severe dermatitis, skin ulcers, recent skin graft, peripheral 
neuropathy and severe edema or presence of deformity 
of the lower limbs or surgeries that prevent the use of 
the resource(12-13).

institutional protocols for the use of Mechanical 
prophylaxis for venous throMboeMbolisM in 
surgical patients

The ACCP has published guidelines for the treatment 
and prevention of VT that have been used for the elabo-
ration of institutional protocols worldwide, having been 
reinforced by European guidelines(5,11). In this guideline, it 
is clear that hospitals should have their protocols for VT 
prophylaxis instituted and disseminated among the surgi-
cal team, considering the association between pharmaco-
logical measures or not, highlighting the use of mechanical 
prevention, especially for patients who have contraindi-
cated anticoagulation(5).

Considering the evidence and guidelines, institutional 
protocols should start by recommending the risk stratifica-
tion of each patient for VT, which should guide non-phar-
macological actions and measures(3). The number of low-risk 
patients for VT who receive unnecessary interventions is 
significant, as well as the number of high and extremely 
high-risk patients who do not receive them(2).

Health institutions must know the profile of patients 
according to the risk strata, in order to adopt measures for 
the correct prophylaxis and even allocate resources according 
to the best evidence(6). Although the use of GCES and IPC 
can decrease costs considering the value of the treatment of 
preventable VT, introducing these measures causes cost to 
health services. In the public health system, the costs are 
related to the cost of stockings for high and very high-risk 
patients, as well as compression devices that have disposable 
compressors and disposable boots.

The worldwide study ENDORSE, carried out in 32 
countries, evaluated the prevalence of inpatients at risk 
for VT and the proportion of those who received the 
correct prophylaxis in a total of 358 hospitals, concluding 
that VT prophylaxis is underutilized worldwide, since 
only approximately half of these patients received the 
prophylaxis recommended by the ACCP guidelines(22-23). 

Although this study was carried out more than a decade 
ago, more recent studies have shown that the situation 
has not changed as it should(1,3,6).

The Caprini model is the most widespread for risk 
stratification(6). In this model, the assessment is individu-
alized, consisting of risk factors that correspond to a score 
of 1 to 5 points, plus a specific score for women of 1 point 
when they use contraceptives or hormone replacement 
therapy, pregnancy or postpartum, prematurity with tox-
emia or restricted development(6,24). According to the score 
achieved by the patient in the evaluation, this is classified 
as: Low, from 0 to 1 point; Moderate, 2 points; High, 3 and 
4 points; and Very High risk, with 5 or more points(6,24). The 
ACCP guideline recommends mechanical prophylaxis for 
patients of moderate and high risk when pharmacological 
prophylaxis is contraindicated(7).

In Brazil, the simplified classification of VT risk 
assessment for surgical patients has been widely used(2,25), 
described below.
• Low risk: Operations in patients under 40 years old, 

without other risk factors; minor operations (less than 
30 minutes and without the need for prolonged rest) in 
patients over 40 years old with no risk other than age; 
minor trauma;

• Moderate risk: Major surgery (general, urological 
or gynecological) in patients aged 40 to 60 years old 
without additional risk factors or in patients under 40 
taking estrogens;

• High risk: General surgery in patients over 60 years old 
or in patients aged 40 to 60 years old with additional 
risk factors; major surgery in patients with a history of 
previous DVT or PE or thrombophilia; major ampu-
tations; major orthopedic surgeries; major surgeries in 
patients with malignant neoplasms; major surgeries 
in patients with other states of hypercoagulability; 
multiple trauma with fractures of the pelvis, hip or 
lower limbs.
The Johns Hopkins Hospital in Baltimore, in the 

United States, started in 2005 a collaborative team for the 
prevention of VT(26). The multidisciplinary team reviewed 
the protocols and permanently updated them, developed 
education strategies for hospital professionals and carried 
out active search and audit actions to assess the improve-
ment of processes and results. The adequate prescrip-
tion of thromboprophylaxis increased from 26% to 80% 
of cases(26). The development of a computerized decision 
support tool and the inclusion of professionals from sev-
eral areas involved ensured the success of the strategy in 
the hospital(26).

A review study pointed to the fact that in addition 
to alerts in electronic medical records, human alerts by 
pharmacists and nurses, in a double or triple check strategy, 
ensure a better prescription(27). The involvement of more 
actors in training and the development and implemen-
tation of protocols improves the quality of the prophy-
laxis prescription, and nursing must be involved in the 
whole process(27-29).
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nursing actions in the prevention of 
throMboeMbolisM

The nursing evaluation must start in the preoperative 
period and be continuous until the postoperative period. 
The Systematization of Perioperative Nursing Care must 
include the continuous assessment of the risk for VT, as 
well as the registration of related Nursing Diagnoses and 
Interventions. Patient counseling should begin in an out-
patient pre-operative nursing consultation or during hospi-
talization, including the indication of the use of stockings, 
when applicable. In the admission to the operating room, 
the nurse must plan the application of IPC according to 
the availability of compressors, the number of surgeries and 
the indication for risk. Finally, in the postoperative period, 
the maintenance of these resources must be ensured until 
spontaneous walking.

In a broad review of the literature on the role of nursing 
in the prevention of VT, studies were identified that showed 
actions concerning: the assessment and stratification of the 
risk of VT (28.5%), compression therapy (14.3%), electro-
stimulation (14.3%), the position of the lower limbs (14.3%), 
range of motion exercises (14.3%) and the knowledge of 
individuals about VT and thromboprophylaxis (14.3%)(16).

The assessment of VT risk by nurses is still not routine 
in most services(16,28). However, with the development of 
institutional protocols and training, nursing must appropri-
ate these tools and include them in their routine(16,28).

The International Classification of Nursing Interventions 
presents a set of interventions Precaution against embolism, 
applicable to the nursing diagnosis Ineffective Peripheral 
Tissue Perfusion (and the Risk correspondent)(30). In this 
set of Nursing Interventions, activities are divided between 
caring for patients on pharmacological and mechanical pro-
phylaxis, with the following being those that have a direct 
relationship with mechanical prophylaxis(30):
• Start the appropriate VT regimen in patients at risk 

immediately in accordance with the organizational policy 
and protocol;

• Raise any limb that is thought to be affected 20° or more 
above the level of the heart to increase venous return;

• Apply GCES to reduce the risk of DVT or to prevent 
its recurrence, according to the policy and the organi-
zational protocol;

• Keep GCES to prevent the development of post-throm-
botic syndrome, which is caused by long-standing clots 
on the affected extremity and reduced venous flow;

• Apply IPC device, according to the policy and the orga-
nizational protocol; 

• Remove GCES and intermittent pneumatic compres-
sion device for 15 to 20 minutes every 8 hours or accor-
ding to the policy and the organizational protocol;

• Assist the patient with the range of passive or active 
movement, as appropriate;

• Encourage the patient to flex and extend the foot and 
legs at least 10 times every hour;

• Change the patient’s position every 2 hours, encou-
rage movement or early walking according to what the 
patient tolerates;

• Avoid massaging or compressing the muscles of the 
affected limbs;

• Advise patients that they cannot cross their legs and that 
they should avoid sitting for long periods with their legs 
hanging down.
Nursing Interventions are submitted to a validation 

process to compose the NIC catalog. However, the guide-
lines only indicate or contraindicate interventions and, 
in this case, do not describe the use of stockings or IPC 
devices, except for an older guideline from The National 
Institute of Health and Clinical Excellence (NICE)(8) and 
a document from the Joanna Briggs Institute published in 
2018(31). It is a document that guides the use of compres-
sion stockings, with a summary of evidence on the topic 
to be consulted by nurses to implement evidence-based 
best practices(31). Based on these last two references, it is 
worth mentioning in relation to the use of stockings and 
IPC devices(8,31):
• Compression stockings should not be offered to patients: 

with suspicion of peripheral arterial disease, peripheral 
arterial bypass, peripheral neuropathy or other cause of 
sensory impairment, dermatitis or skin lesions or weak-
nesses of the lower limbs, allergy to the material, conges-
tive heart failure, deformities in the lower limbs;

• In edema formation, the limb must be measured again 
and the stocking adjusted;

• Encourage patients to wear stockings day and night until 
they no longer have significantly reduced mobility;

• Remove stockings daily for hygiene purposes and inspect 
the condition of the skin; 

• Discontinue the use of stockings, if there is marking, 
blistering or discoloration of the skin, particularly on 
the heels and bony prominences, or if the patient feels 
pain or discomfort;

• Show patients how to properly use the stockings and 
ensure that they understand that this will reduce their 
risk of developing VT;

• Monitor the use of compression stockings and offer 
assistance if they are not being used correctly.
Patients must be evaluated by nursing as a routine, 

guided by institutional protocols and preventive measures 
must be implemented. As for pharmacological measures, 
it is up to the nurse to double check. The non-pharma-
cological measures are competence of nurses, and must 
be implemented with initiative, based on evidence, sup-
ported by protocols, without waiting for the prescrip-
tion of another professional. In the operating room, for 
example, on immediate preoperative admission, the nurse 
must assess the risk for VT and ensure intraoperative 
preventive measures.

The AORN guideline advises that nurses in the operating 
room are in a position to ensure that patients are evaluated 
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for the risk of VT, that they must initiate preventive mea-
sures upon patient admission, participate in the discussion of 
needs and the selection of prophylactic measures appropri-
ate in each case, collaborating with other members of the 
surgical team and ensuring the correct indication of the use 
of non-pharmacological measures(31).

FINAL CONSIDERATIONS
Venous thromboembolism is an event that deserves 

attention and care for its prevention. The assessment for 

risk stratification must be performed for all surgical patients 
and mechanical prophylaxis must be instituted for patients 
in specific conditions, associated with pharmacologi-
cal prophylaxis.

Surgical nurses must include risk assessments in their 
activities and institute non-pharmacological measures, based 
on scientific evidence and well-designed institutional pro-
tocols. The use of graduated compression stockings and 
intermittent pneumatic compression, with evidence-based 
indications, must be ensured by nurses.

RESUMO
Objetivo: O estudo teórico apresentado tem por objetivo discorrer sobre o papel do enfermeiro na prevenção mecânica do 
tromboembolismo venoso em pacientes cirúrgicos. Método: O estudo considerou as versões atualizadas dos principais guidelines 
internacionais e revisões acerca do tema. Além de serem discutidas as medidas não farmacológicas de prevenção de tromboembolismo 
venoso em pacientes cirúrgicos e o papel do enfermeiro. Resultados: É importante que o enfermeiro cirúrgico inclua, em suas atividades, 
as avaliações de risco do tromboembolismo venoso e as medidas profiláticas não farmacológicas, baseadas em evidências científicas e 
protocolos institucionais bem delineados. Conclusão: Dentre as medidas mecânicas, o uso de meias elásticas de compressão graduada e 
a compressão pneumática intermitente devem ser asseguradas pelos enfermeiros.

DESCRITORES 
Tromboembolia; Tromboembolia Venosa; Segurança do Paciente; Procedimentos Cirúrgicos Operatórios; Enfermagem de Centro 
Cirúrgico.

RESUMEN
Objetivo: El estudio teórico presentado tiene como objetivo discurrir sobre el papel del enfermero en la prevención mecánica del 
tromboembolismo venoso de pacientes quirúrgicos. Método: El estudio tuvo en cuenta las versiones actualizadas de las principales 
directrices y revisiones internacionales sobre el tema, además de discutir las medidas no farmacológicas para la prevención del 
tromboembolismo venoso en pacientes quirúrgicos y el papel del enfermero. Resultados: Es importante que el enfermero quirúrgico 
incluya, en sus actividades, evaluaciones de riesgo de tromboembolismo venoso y medidas profilácticas no farmacológicas, basadas en 
la evidencia científica y en protocolos institucionales bien diseñados. Conclusión: Entre las medidas mecánicas, los enfermeros deben 
garantizar el uso de medias elásticas de compresión graduada y la compresión neumática intermitente.

DESCRIPTORES
Tromboembolia; Tromboembolia Venosa; Seguridad del Paciente; Procedimientos Quirúrgicos Operativos; Enfermería de Quirófano.
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