International Medical Research Forum HirEFHRBIE March 2023, NO. 1

Development of prophylactic measures for lower extremity deep vein

thrombosis after spinal surgery

XIA Ping

Army specialty medical center of the Chinese PLA, Yuzhong District, Chongqing 400042, China

[ Abstract] Since spinal surgery is prone to lower extremity deep vein thrombosis for many reasons, once the
lower extremity deep vein thrombosis occurs, it will affect the recovery of the disease, cause physical and
psychological distress to the patient, increase the financial burden of the patient, and even cause embolism of
the pulmonary artery because of the detachment of the thromboembolus, resulting in a serious outcome for the
patient's death. In recent years, many scholars have done a lot of theoretical and clinical research efforts on
DVT prevention after spine surgery, and the same nurse plays a vital role in the prevention and treatment of
lower extremity deep vein thrombosis. In this review, we summarize the recent progress in the knowledge of
the related factors, risk assessment, and preventive measures for DVT after spinal surgery, with a view to better
developing effective preventive measures in clinical work and reducing the incidence of DVT after spinal
surgery.
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Deep vein thrombosis (DVT)mainly refers to the abnormal coagulation of blood in deep vein, which leads to
venous reflux disorder caused by vascular cavity obstruction[1]. The fall off of thromboembolus is easy to
cause pulmonary embolism, which seriously threatens the life of patients. It is reported in relevant literature
that its mortality rate is only second to that of tumor and myocardial infarction[2]. Generally speaking, the
incidence of DVT after spinal surgery is high, mainly due to the large surgical trauma and long postoperative
bedtime. Relevant reports show that the incidence of DVT after spinal surgery is between 0. 9%and 15. 5%][3],
about 1/2 of which occurs on the first day after surgery and about 1/3 on the second day after surgery[4].
However, the clinical manifestations of DVT are relatively hidden and difficult to detect in time, which brings
great difficulties to the treatment and nursing of patients. This article reviews the factors and preventive
measures of DVT after spinal surgery.

1 Risk factors of DVT formation after spinal surgery

The risk factors of DVT formation after spinal surgery include venous wall injury, slow venous blood flow and
hypercoagulable state. The etiology of patients after spinal surgery includes the following aspects. 1. Due to the
long time of spine surgery, the patient's lying position is easy to cause the femoral vein or iliac vein to be
compressed for a long time[5];2. General anesthesia can reduce blood flow of lower limbs;3. Stimulation of
some implants used in surgery;4. Long-term bed rest after operation will cause blood flow to slow down;5. The

stimulation of surgical stress factors will lead to the increase of platelet value and blood adhesion. A large
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amount of blood loss during the operation will lead to blood concentration[6], making the blood in
hypercoagulable state;6. In terms of medication, mannitol is a hypertonic dehydration drug, which can improve
the edema of nerve root after spinal surgery. It is the most commonly used drug in spinal surgery. After
medication, it will cause blood concentration and hypercoagulability. In addition to being irritating to blood
vessels, it is easy to cause phlebitis and increase the incidence rate of DVT;7. Patients with cardiovascular and
cerebrovascular diseases, long-term smoking history and obesity may increase the incidence rate of DVT.

2 Risk assessment of DVT

Applying scientific and effective thrombus risk assessment tools to accurately assess the risk of lower limb
DVT in fracture patients is the premise for nurses to screen high-risk groups and implement prevention. At
present, the commonly used international scales to predict the risk of deep venous thrombosis include the
Caprini scale, the Autar scale, the Wells scale, and the Geneva scale.

The Caprini risk assessment model, with 38 risk factors in the assessment scale, is divided into four groups
according to the total score: low risk 0-1, medium risk 2, high risk 3-4, extremely high risk>5, and different
preventive measures are recommended according to the risk stratification. The Caprini risk assessment model is
effectively based on individual risk factors and quantifying DVT risk. The scale has strong applicability and is
widely used at home and abroad[7].

The Autar thrombus risk assessment scale was designed by Autar in 1996[8]. The scale covers seven risk
factors, including age, BMI, activity, special risk category, trauma, surgery and high-risk disease, with scores of
1-7. No risk<<7 points, low risk 7-10 points, medium risk 11-14 points, high risk>15 points. The items such as
bed rest and specific activity ability in the Autar scale reflect the characteristics of patients after orthopedic
surgery, and the Autar scale originated from orthopedics, which is more targeted in terms of disease type and
population.

Wells Assessment Risk Scale is the most widely used scale in the world. Seven risk factors were included:
previous thrombotic history, heart rate, hemoptysis, active tumor, surgery or immobilization history within 4
weeks, DVT symptoms and signs, and other diagnoses except PE. The uncertainty and subjectivity of clinical
diagnosis will misestimate the risk of DVT, resulting in its infrequent use in China[9].

3 DVT prevention measures

At present, there is no unified standard for the prevention of DVT after spinal surgery, and each medical unit
also has its own prevention strategy. The North American Spinal Surgery Association recommends that all
patients after spinal surgery should take certain preventive measures to reduce the incidence of thrombosis. The
prevention of thrombosis after spinal surgery mainly includes basic prevention, mechanical prevention and drug
prevention. Basic prevention and mechanical prevention can be carried out before operation until the patient is
completely out of bed.

4 Basic preventive measures

1. Carry out health education for patients undergoing spine surgery to make them understand the relevant

factors of DVT, so as to improve their compliance and self-care ability;2. After the operation, patients need to
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perform axial rotation at a fixed time<2 hours/time, raise both lower limbs by 20-30 degrees, and promote
venous reflux;3. Patients who can take the initiative to perform early functional exercise of both lower limbs
can be instructed to perform ankle pump exercise of both lower limbs after the anesthesia is awake after the
operation, with 30°back extension for 3-5 seconds, and then 45°plantar flexion for 3-5 seconds, one time for
3-5 minutes, 8-10 times a day, 300 times a day. Patients who are unable to actively move can passively massage
soleus and gastrocnemius muscles of both lower limbs on the day after operation, and can also passively move
ankle joints. On the first day after operation, straight leg lifting training and knee bending exercise can be
performed in bed. The amount of exercise should not be too large, and the patient should not feel tired;4. Get
out of bed at an early stage. Some literature studies have pointed out that assisting patients to get out of bed at
an early stage can significantly reduce the incidence of DVT[10]if the patient's condition allows;4. Protection
of blood vessels: try to avoid blood transfusion of lower limbs, avoid too long binding time of tourniquet if
necessary, avoid multiple punctures at the same site, and prevent drug extravasation;5. It is recommended that
patients change their lifestyle, such as drinking more water, drinking about 2000 ml per day, and quitting
smoking and drinking;6. Control blood sugar and lipids. There are literature reports that the blood of patients
with diabetes and hyperlipidemia is in a hypercoagulable state, the blood lipid index is poor, and the incidence
of lower limb deep vein thrombosis is high[11].

5 Mechanical precautions

At present, the mechanical preventive measures for clinical use mainly include intermittent inflation pressure
pump, gradient pressure hose and plantar vein pump. These preventive measures can make patients'lower limb
muscles contract, promote blood circulation, slow and prevent blood stasis in lower limb veins, so as to achieve
the purpose of preventing and reducing the occurrence of DVT. For patients with few high-risk factors and high
bleeding risk after spinal surgery, mechanical preventive measures should be taken to prevent DVT rather than
anticoagulant drugs, which can reduce the potential bleeding risk caused by the use of anticoagulant drugs. The
study points out that the risk of DVT formation can be reduced by 2/3[12]when using mechanical measures to
prevent DVT. The guidelines for the diagnosis and treatment of DVT in China point out that gradient pressure
socks and intermittent inflation pressure pumps are important measures to prevent the occurrence and
recurrence of DVT. Before using the intermittent inflation pressure pump, select a leg sleeve of appropriate size,
evaluate whether there are wounds, skin damage and blood circulation in both lower limbs, to avoid the effect
of tourniquet. At present, there is no specific conclusion on the use time and frequency of the intermittent
inflation pressure pump. It is recommended to use it for 18 hours every day. For patients who are completely
unable to move, the time should be extended as much as possible[13], and the specific tolerance of patients
should be considered. Gradient pressure socks should be of appropriate size. When wearing them, the toes
should be straightened so that the ankle and back of the foot are flat and free of wrinkles. In any case, it is
forbidden to turn over the socks and fold the pressure band. The triangular buffer bandage should be located on
the inner side of the thigh. During use, it is recommended to wear it in the daytime and at night, and pay

attention to observe the blood circulation of the limbs, such as skin temperature, color and the pulse of the
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dorsal artery of the foot. The plantar vein pump needs to pay attention to the pressure adjustment. If the
pressure is too high, it is easy to cause skin crush injury. If the pressure is too low, it can not play an effective
role in some people with strong muscle function, but it can not reach the ideal state under experimental
conditions in clinical practice.

6 Drug precautions

According to the guidelines for diagnosis and treatment of DVT, drug treatment is an effective way to prevent
DVT. The use of anticoagulants in patients after spinal surgery is controversial in the medical field. Some
experts and scholars believe that extensive use of anticoagulants after spinal surgery can lead to increased
incision bleeding, wound hematoma, etc. It is not recommended to use anticoagulants, but some scholars
believe that appropriate use of anticoagulants will not cause the above problems. At present, common drugs are
divided into the following categories:

1. Heparin mainly includes ordinary heparin and low molecular weight heparin. (1)Ordinary heparin may have
individual differences, and it is easy to cause thrombocytopenia, so it is rarely used in clinic at present. (2)
Low-molecular-weight heparin can be adjusted appropriately according to the patient's own conditions, with
higher safety. Tang Liang[14]and other scholars pointed out that on the basis of full and complete hemostasis in
spinal surgery, low molecular weight heparin can be used without causing the risk of massive hemorrhage and
hematoma in the spinal canal.

2. Aspirin is an anti-platelet aggregation drug, which can be used in small doses for a long time.

3. The common drug of factor Xa inhibitor is Avaxaban, the individual difference of drug use is relatively low,
the dosage is fixed, there is no significant antiplatelet function, and the treatment safety is high.

4. Vitamin K antagonist The dose of this drug needs to be adjusted frequently, and the patient's compliance is
poor.

During the use of anticoagulant drugs, the vital signs of the patients should be closely monitored, the venous
blood collection should be carried out according to the doctor's instructions to check whether there is any
abnormality of coagulation function, the bleeding of the wound dressing, the color, nature and quantity of the
wound drainage fluid should be observed, the gingival and subcutaneous bleeding should be observed, and the
doctor should be notified in time to deal with the abnormality.

7 Discharge guidance

When the patient is discharged from the hospital, he/she should be informed to continue moderate functional
exercise activities, try to avoid sitting, squatting and standing for a long time, and go to the hospital clinic
regularly to check whether the preventive measures are effective, so as to change the plan and measures in time.
Finally, the patient should also be informed of the early clinical symptoms of lower limb DVT. If there is any
abnormality, timely seek medical advice.

8 Summary

The formation of DVT after spinal surgery is a common complication, which will pose a major threat to the life

and health of patients. However, the early clinical symptoms of DVT are not obvious, and there are many
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factors affecting DVT. However, some studies have shown that in clinical work, there are still some problems
such as non-uniform prevention and treatment standards for lower limb DVT, incomplete training of relevant
knowledge, and untimely updating of knowledge. Therefore, in clinical practice, we should pay full attention to
prevention rather than treatment, strengthen nurses'understanding of deep venous thrombosis of lower
extremities, improve risk assessment ability, and implement predictive and targeted preventive measures for
patients, so as to reduce the incidence of deep venous thrombosis of lower extremities. At present, the main
preventive measures include basic prevention, mechanical prevention and drug prevention. These measures

have achieved significant results in clinical application.
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