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Summary

Purpose: To search and obtain the relevant evidence of pre-
vention and management of lower extremity deep venous
thrombosis after gynecological malignant tumor operation,
and to summarize the relevant evidence.

Methods: We searched JBI evidence summary, up to date, the
national comprehensive cancer network of the United States,
the guide library of the National Institute of clinical medicine
of the United Kingdom, PubMed, the Chinese biomedical lit-
erature database, CNKI, Wanfang and other relevant evidence
on the prevention and management of deep venous thrombo-
sis in patients with gynecological malignant tumors. It in-
cludes clinical practice guidelines, best practice information
book, expert consensus, evidence summary, original research,
etc. The retrieval time limit is from database establishment to
August 20, 2021. Two researchers independently evaluated
the literature quality, combined with professional judgment,
and extracted the literature that met the standards.

Introduction

According to the latest data released by the in-
ternational agency for research on cancer (IARC)
[1], the global cancer burden has risen to 19.3 mil-
lion new cases and 10 million deaths in 2020. The
second leading cause of death in cancer patients is
venous thromboembolism (DVT) [2]. The incidence
of postoperative DVT in gynecological malignant
tumors is as high as 19.6-38% [3]. Deep venous
thrombosis (DVT) refers to abnormal coagulation

Results: Finally, 18 articles were included, including 8
guidelines, 3 evidence summaries, 4 systematic evaluations,
2 expert consensus and 1 best practice information volume.
A total of 20 pieces of best evidence on the prevention and
management of postoperative venous thrombosis in gyneco-
logical malignant tumors were summarized. This included
risk assessment, drug prevention, mechanical prevention,
management strateqy and health education.

Conclusion: This study summarized the best evidence of
risk, prevention and health management of deep venous
thrombosis in postoperative patients with gynecological
malignant tumors, so as to provide evidence-based basis for
clinical nurses and improve nursing level.

Key words: deep venous thrombosis, after tumor operation,
gynecological malignancies, prevention

of blood in deep vein, which blocks venous lu-
men and leads to abnormal venous reflux [4]. If
it is not found and effectively controlled in time,
it can cause pulmonary embolism and even dis-
ability and death [5]. Therefore, the importance of
prevention and management of postoperative deep
venous thrombosis in gynecological malignant tu-
mors cannot be ignored. There are many studies on
DVT prevention at home and abroad, mainly in the
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form of literature review, and the research method
is relatively single. Although China has published
guidelines for the prevention of thrombotic dis-
eases, there is a lack of guidelines or best practice
manuals for the prevention and management of
postoperative DVT of gynecological malignant tu-
mors. This study systematically searched the rele-
vant literature on the prevention and management
of postoperative DVT of gynecological malignant
tumors at home and abroad, evaluated, classified
and summarized the evidence by using the method
of evidence-based nursing, and finally formed the
best evidence, so as to provide reference for the
prevention and management of postoperative DVT
of gynecological malignant tumors.

Methods

Search strategy and selection criteria

Adopt the problem development tool of evidence-
based nursing center of Fudan University to form ev-
idence-based nursing problems based on pipost [6]: (1)
Evidence application target population (P): Patients with
gynecological malignant tumors after operation; (2) In-
tervention (I): evaluation, prevention, drug and physi-
cal intervention methods of DVT; (3) Professional (P):
clinicians and nurses; (4) Outcome (0): incidence of DVT,
patients’ cognition of DVT prevention and compliance
with prevention and management measures. Acceptance,
cognition and implementation of evidence by medical
staff; (5) Setting (s): gynecological ward and operating
room; (6) Type of evidence (T): guide, expert consensus,
best practice information book, system evaluation and
evidence summary:.

The evidence retrieval is carried out according to
the “6S” evidence model [7]. The databases searched are:
computer search up to dadte (Chinese version), JBI evi-
dence summary, National Comprehensive Cancer Net-
work (NCCN), National Institute for health and care ex-
cellence (NICE), PubMed, Chinese biomedical literature
database, CNKI, Wanfang. The English search subject
words are: “deep vein thrombosis / deep venous throm-
bosis / venous thrombosis / deep venous thrombosis /
thromboembolism /” cancer / gynecological cancers /
gynecological malignant tumors “” risk assessment / as-
sessment / risk factors”

Inclusion criteria: the subjects were patients after
radical operation of gynecological malignant tumors,
and the evidence applicable to patients after operation
of gynecological malignant tumors was also included;
Research involving evaluation and intervention of DVT;
Outcome measures included complications caused by
deep venous thrombosis; Research types include evi-
dence summary, best clinical practice information book,
guidelines (2016-2021), expert consensus, systematic
evaluation, etc; The research language is English. Ex-
clusion criteria: incomplete literature and information
that cannot obtain the full text; The literature includes
abstract, plan, report and draft; Studies that did not pass
literature evaluation.
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Data collection

Two researchers with evidence-based medicine
background independently completed the quality evalu-
ation of the included literature to determine the inclu-
sion and exclusion of the literature. In case of disagree-
ment, the evidence-based nursing team composed of
nursing management and gynecological nursing experts
in our hospital shall make the decision to include or
eliminate the research. After the evidence was extracted,
another researcher carefully checked it again to ensure
the accuracy of the data. When the evidence conclusions
from different sources conflict, the inclusion principle
followed in this study is evidence-based evidence first,
high-quality evidence first, and the latest published
guidelines and authoritative literature first [8].

Literature quality evaluation criteria: (1) the guide-
line adopts the British clinical guidelines research and
evaluation system [9] (the approval of guidelines for re-
search &amp; evaluation instrument, agree II) updated
in 2012, including 6 independent fields and 23 items.
Grade 7 scoring method is adopted (1 means very disa-
gree and 7 means very agree). The score of each field
is the sum of the scores of each item in the field and is
normalized to the percentage of the highest possible
score in the field. Standardized percentage of each field
= (actual score - minimum possible score) / (maximum
possible score - minimum possible score) x 100%. The
higher the score, the higher the quality of the guide. It is
divided into three recommendation levels: Class A, and
6 areas with scores = 60%, which are strongly recom-
mended; Grade B, with scores of 30% ~ 60% in at least
three fields, it is recommended; Grade C, with scores <
30 in at least 3 fields, is not recommended temporarily
[9]. (2) Expert consensus, systematic evaluation, case-
control and randomized control were used to evaluate
the literature according to the evaluation criteria of JBI
evidence-based health care center in Australia (2016)
[10]. The evaluation items of evaluation tools of different
research types are different, but the unified evaluation
criteria adopted by each item are “yes, no and unclear”;
(3) The quality evaluation of evidence summary is di-
rectly based on the original research literature to clas-
sify the evidence level and recommendation level, and
the quality evaluation tools for various original studies
of JBI evidence-based health care center in Australia are
used for evaluation [11]; (4) The quality evaluation of
clinical decision-making and best practice can be traced
back to the original literature on which the evidence is
based, and the relevant evaluation criteria are selected
for evaluation according to the literature type.

Statistics

A network meta-analysis was conducted on the oc-
currence of lower extremity deep venous embolism in
the perioperative period of gynecological malignant
tumors. We use an extension of the frequency random
effects model for multiple comparisons. The network
meta-analysis was performed using Stata’s mvmeta com-
mand. We used the raw data in the 2x2 table in the analy-
sis. The odds ratio, risk ratio or ratio and appropriate
variance were calculated and combined in the analysis to
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obtain the overall relative risk. An interaction term was
added to the model to estimate the difference between
direct and indirect evidence results. All potential interac-
tions were tested in an overall test to determine whether
there were any inconsistencies in our network meta-
analysis. The following sensitivity analyses are planned:
each study design, each funding source (whether indus-
try sponsored or not), within the first user, and based on
the risk of bias. All statistical analyses were performed

using Stata version 22.0.

Results

Characteristics of included studies

345 relevant literature studies were initially
retrieved and 18 were finally included, including
8 guidelines, 3 evidence summaries, 4 systematic
evaluations, 2 expert consensus and 1 best practice
information volume. The relevant information of
the included literature is shown in Table 1 [1,6,13-
30]. A total of 8 guidelines [12-19] were included
in this study, including 2 from the national com-
prehensive cancer network of the United States, 2
from the guide library of the National Institute of
Clinical Medicine of the United Kingdom, 2 from
PubMed and 2 from HowNet. The quality evalua-
tion results of the guidelines are shown in Table
2[1,3,5,6,13-10].

Four systematic reviews [20-23] were included
in this study, including one [20] from PUBMED,
two [21,22] from Cochrane Library and one [23]
from MEDLINE. Among the systematic evalua-
tion quality evaluation results of Insin et al [20],
only the evaluation result of item 7 “whether the
proposed further research direction is appropri-
ate” is “unclear”, and the evaluation results of
other items are “yes”. In the systematic evalua-
tion quality evaluation results of Hajibandeh et al
[21], only the evaluation result of Item 9 “whether
to evaluate the possibility of publication bias” is
“no”, and other items are “yes” (Kahn et al and
Pavon et al). Only in Item 4 “is the retrieved data-
base or resources sufficient?” the evaluation result
was “no”, and the evaluation result of other items
was “yes”. The overall quality evaluation was high.
Two expert consensus articles [1,28] were included
in this study, which were derived from HowNet
[1] and Wanfang medical database [28], and their
quality was evaluated according to the standards
of JBI evidence-based practice center in Australia.
All the item options of the two items were “yes”.
One best practice manual from JBI and three evi-
dence summaries from JBI were traced back to the
original literature, including one guide and two
systematic reviews. One guideline [14] coincided
with the literature included in this study, and the
evaluation result of item 4 of the remaining sys-

tematic evaluation was “no” and the rest was “yes”;
one item 9 evaluation result of article was “no”,
and the rest was “yes”.

By summarizing the evidence of prevention
and management of venous thromboembolism
after gynecological malignant tumor operation,
26 pieces of evidence were formed from five as-
pects: risk assessment, drug prevention, mechani-
cal prevention, management strategy and health
education. In this study, the evidence classifica-
tion and evidence recommendation level system of
JBI evidence-based health care center in Australia
(2014) [29] was used to divide the evidence level
included in this study into five levels of level (1-
5). According to the preciseness and scientificity
of the research design, the recommendation level
was divided into A-level recommendation (strong
recommendation) and B-level recommendation
(weak recommendation).

Risk assessment

Evidence 1-3 summarizes the methods, con-
tents and high-risk factors of postoperative DVT
evaluation of gynecological malignant tumors.
The commonly used VTE risk evaluation tool
caprini [1] scoring scale is used to calculate the
total score through risk factors and assignment.
The risk is divided into low risk (0-1), medium
risk: (2), high risk (3-4) and very high risk (= 5).
Caprini thrombus risk assessment scale is used
to assess high-risk groups, and its sensitivity and
specificity should be improved. At present, most
risk assessment tools are based on retrospective
analysis, and large sample prospective research is
needed in the future.

Evidence 4-6 summarizes the evaluation
methods of DVT, including imaging evaluation,
test evaluation and clinical performance evalua-
tion. The typical clinical manifestations of DVT
are swelling and pain of the affected limb, and
then changes in limb skin color and temperature
(not all patients have the above symptoms). The
preferred imaging method for the preliminary di-
agnosis of DVT is Doppler ultrasound. The routine
laboratory examination indexes are D-dimer and
protein C/ s activity. If the patient has no clinical
manifestations related to DVT, if the D-dimer test
is negative, unstable or active DVT can be excluded
[24]. Mastering the methods and contents of evalu-
ation is of great significance to effectively prevent
and manage the occurrence of postoperative DVT
of gynecological malignant tumors.

Evidence 7-10 summarizes the methods of
DVT drug prevention for gynecological malignant
tumors. Drug prevention should be considered
when the risk of thrombosis is greater than the
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risk of bleeding [18]. 2-12 h before operation, the
highest dose of low molecular weight heparin [14]
was used to prevent postoperative venous throm-
boembolism in patients with gynecologic cancer
without relevant treatment contraindications [13].

The use of low molecular weight heparin for
gynecologic malignancies after laparotomy and
laparoscopy was extended to 4 weeks (for patients
with high risk of venous thromboembolism and
low risk of bleeding) [14]. The first 6 months after
cancer diagnosis was the high incidence period
of DVT. Once patients with gynecologic malig-
nant tumors are diagnosed with DVT, anticoagu-
lant therapy should be started immediately [28].
Therefore, early assessment and detection of risk
factors of DVT and timely adoption of effective
drug prevention can effectively reduce the inci-
dence of DVT.

Evidence 11-15 summarizes the methods of
mechanical prevention of DVT in gynecologic
malignant tumors, including intermittent pneu-
matic compression (IPC), plantar venous pump
(VFP), neuromuscular electrical stimulation [21]
and graded compression stockings (GCS). If there
is no contraindication, it is recommended that the
patient can use the portable intermittent pneu-
matic compression (IPC) on both legs until the end
of the operation. IPC is preferred for patients with
high bleeding risk. GCS is preferred and worn all
day. Different models are selected according to the
diameter of lower limbs, and grade I pressure is
preferred. During the GCS period, the temperature,
blood supply, dorsalis pedis artery pulsation, limb
sensation and leg circumference of patients’ lower
limb skin were evaluated every day, and the integri-
ty and flatness of GCs were regularly checked to en-
sure the effectiveness of pressure [1]. Inferior vena
cava (IVC) can be prevented in patients with acute
proximal lower extremity DVT who are absolutely
contraindicated by anticoagulant treatment. The
temporary or recyclable filter is preferred, and the
filter shall be taken out in time after the risk of PE
is relieved [14]. The use of inferior vena cava filters
is not recommended for routine prevention [27].

Although the latest version of the guidelines
for the diagnosis and treatment of deep venous
thrombosis (Third Edition) in China affirms the
role of mechanical and drug prevention, according
to the investigation on the implementation status
of DVT risk assessment and prevention in general
surgery conducted by Shanghai DVT prevention
and control alliance in 2019, the risk assessment
rate of DVT in general surgery is only 61.9%, It can
be reflected from the side that the risk assessment
and prevention implementation of DVT in China
need to be further improved [30].

Evidence 16 indicates that when patients with
malignant tumors are diagnosed with DVT, the ini-
tial treatment is to use low molecular weight hep-
arin (LMWH) [206] as the initial treatment when the
creatinine clearance rate is = 30 ml / min. When
treating venous thromboembolism in cancer pa-
tients, low molecular weight heparin or direct oral
anticoagulant drugs should be used for at least 6
months [22].

Evidence 18-19 summarizes the need to man-
age the risk of bleeding when deciding to use anti-
coagulants for thromboprophylaxis. When the pa-
tient’s condition worsens, different anticoagulant
drugs are replaced and surgery is performed, the
bleeding risk needs to be reassessed and corre-
sponding management measures should be taken
[20]. Patients with gynecologic malighant tumor
DVT should receive anticoagulant therapy for at
least 3-6 months, and patients with DVT combined
with PE should receive anticoagulant therapy for
at least 6-12 months. For patients with persistent
DVT risk factors, indefinite anticoagulation should
be considered [17].

Evidence 17 summarizes the bleeding man-
agement. When the patient has bleeding during
anticoagulation, it is necessary to immediately ask
the time of the last use of anticoagulant drugs, test
the blood creatinine clearance and hemoglobin to
quickly evaluate the coagulation function, and
take corresponding treatment measures accord-
ing to the severity of bleeding and the individual
situation of the patient [19].

Evidence 20-21 summarizes the health edu-
cation on DVT prevention and management of
gynecological malignant tumors, explains the
relevant knowledge of thrombosis prevention to
patients, and guides patients to develop scientific
and reasonable eating habits and healthy lifestyle,
such as quitting smoking and alcohol, controlling
blood glucose and blood lipid [15]. Encourage pa-
tients to move and get out of bed early after opera-
tion, and guide patients to exercise ankle pump
to promote lower limb blood circulation. Remind
patients to pay attention to the use of bed bars to
prevent falling off the bed [20].

Evidence 22-23 summarizes the appropriate
rehydration of postoperative patients, educating
patients to drink 1500-2500 ml / day to avoid blood
concentration [15]. The upper limb with PICC cath-
eterization side can relax and clench to promote
the blood circulation of the upper limb [14].

Evidences 24-26 summarize the health edu-
cation related to mechanical prevention, inform
patients and family members of the risks and
consequences of DVT and the necessity of taking
mechanical preventive measures, and guide the
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correct application of mechanical pre-treatment
methods, precautions, possible adverse reactions
and response plans. If GCS is used, it is recom-
mended to wear it both during the day and at night.
Take off GCS every day for limb evaluation, such as
skin cleanliness, temperature, dorsalis pedis artery
pulsation, limb sensation, leg circumference, etc.
[25]. Regularly check the flatness and integrity of
GCs surface to ensure the effectiveness of pressure.
Even if relevant preventive measures are imple-
mented, the risk of DVT will be greatly reduced,
but it cannot be completely avoided. Therefore,
clinical doctors need to take individualized health
education according to the different conditions of
patients with gynecologic malignant tumors, so
as to improve their quality of life and treatment
compliance, and to reduce the incidence of venous
thrombosis.

Discussion

DVT is a frequently occurring disease with
multiple factors and polygenic defects. It is a dis-
ease with high mortality. This study analyzed the
risk factors of perioperative DVT patients with gy-
necological malignant tumors in China. It plays an
important role in determining high-risk groups
of DVT, implementing individualized prevention
strategies, reducing incidence rate and mortal-
ity. The clinical manifestations of DVT patients
are nonspecific, which is easy to make clinicians
ignore the severity of their condition. This study
shows that the most common clinical manifes-
tations of DVT are swelling and pain of affected
limbs, up to 68.23%. It is pointed out in the lit-
erature at home and abroad that the peripheral
diameter of lower leg should be measured when
diagnosing DVT. Wang et al [3] even proposed that
the difference in the circumference of both legs
I > 2 cm can be used as a clinical sign of DVT,
which has high diagnostic sensitivity. Therefore, it
is suggested that measuring the leg circumference
in clinical work is also an inspection method that
cannot be ignored.

In addition, the results of this study showed
that when DVT had pulmonary symptoms, the
main manifestations were dyspnea, chest pain,
cough and rapid heart rate. However, pulmonary
embolism patients are often complicated with
some respiratory and cardiovascular diseases,
and the symptoms and signs lack specificity, so
it is difficult to distinguish the real cause of the
patient, and it is easy to miss diagnosis and mis-
diagnosis. At present, clinical practice has con-
firmed that only 20% of patients with traditional
triple syndrome of pulmonary embolism (dysp-
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nea, chest pain and hemoptysis) exist at the same
time. In addition, more patients with DVT and PE
are asymptomatic, or their clinical symptoms and
signs lack specificity, which makes the diagnosis
difficult. Therefore, we should pay attention to risk
factors and combine correct auxiliary examination
to diagnose DVT.

Risk factors of DVT

Previous studies have found that the three ele-
ments of the pathogenesis of DVT are slow blood
flow, abnormal blood composition and venous
endothelial injury. Therefore, in the periopera-
tive period of gynecologic malignant tumors, any
etiology causing these three factors can lead to
DVT, either primary or secondary. In addition to
age, which has been proved to be an independent
and important risk factor for DVT, there are also
many risk factors. This study found that among
the risk factors of DVT, age > 40 years old ranked
first, suggesting that the incidence of DVT after
40 years increased. This may be associated with
increasing age. Rough vascular intima, increased
chance of endothelial damage, increased produc-
tion of procoagulant substances and hypercoagu-
lability are also closely related to the occurrence
of DVT, especially in patients with hypertension,
hyperlipidemia, diabetes, coronary heart disease,
cancer and so on. In addition, it may also be re-
lated to the increase of blood viscosity and the
change of gonadotropin sex hormone. The results
of this study show that the clear risk factors that
can be found in patients with DVT also include
surgery, smoking, heart disease, malignant tumor,
hypertension, trauma, bed rest, previous DVT his-
tory, etc., and some patients have more than two
risk factors, suggesting that multiple risk factors
are synergistic and superimposed, which is more
likely to lead to thrombosis.

The results of this study showed that the DVT
related to surgery accounted for 27.51%. Preopera-
tive fasting, anesthesia, long-term postoperative
braking and surgical trauma can affect limb move-
ment, resulting in slow venous blood flow, and the
damage of vascular wall can promote the adhesion
and aggregation of platelets. Trauma, blood loss
and hypoxia can activate the coagulation system as
stressors, which is conducive to thrombosis. Smok-
ing was also a common risk factor in this study
(18.56%). A large number of studies have shown
that smoking is related to a variety of thrombotic
diseases. Smoking can increase platelet activity
and enhance platelet aggregation: the level of fi-
brinogen in smokers increases; at the same time,
carbon monoxide and nicotine produced by smok-
ing can directly damage vascular endothelium and
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affect the antithrombotic effect of endothelium.
The risk factors of heart disease include congeni-
tal heart disease, angina pectoris and myocardial
infarction that can promote the occurrence of DVT.
Studies have shown that the activation of platelet
and coagulation system and fibrin renewal are sig-
nificantly accelerated, coagulation factors are in-
creased, and anticoagulants are reduced. Patients
with cardiac insufficiency are blocked by venous
reflux, cause blood stasis and DVT.

The relationship between malignant tumor
and thrombosis is close and complex. DVT is not
only a common complication in tumor patients,
but also a sign and signal of occult tumor, which
can provide opportunities for early diagnosis
and treatment of tumor patients. Tumor can not
only secrete procoagulant substances to promote
platelet aggregation and release, but also secrete
fibrinolytic activity inhibitors, resulting in hyper-
coagulable state. Some chemotherapeutic drugs
can cause deficiency of protein C and protein S
and decrease of antithrombin. In addition, tumor
compression on blood vessels, long-term bed rest
and other factors can promote the formation of
DVT. A high proportion of patients included in
this study were found to have tumors, which once
again confirmed the obvious correlation between
tumors and DVT.

Long term bed rest is the most important risk
factor for DVT. Some studies have pointed out that
the detection rate of DVT is only 15% in those who
stay in bed for less than 1 week, and higher than
80% in those who stay in bed for more than 1 week.
Due to the loss of the function of muscle pump,
bedridden patients stagnate local blood flow, cause
venous dilatation, vascular endothelial injury and
coagulation factor accumulation, so as to activate
the coagulation system and promote the formation
of thrombosis. The results of this study showed
that 6.59% of DVT patients had bedridden factors.
Previous history of DVT is one of the common risk
factors for DVT recurrence, especially when these
patients are in the period of major surgery or se-
rious medical diseases requiring hospitalization.
According to literature reports, the risk of DVT in
hospitalized patients with previous history of PTE
or DVT was 7.9 times that of general hospitalized
patients: in the 6-month course of DVT anticoagu-
lation, the recurrence rate of DVT was twice that of
patients without previous history of DVT. Diabetes
and hypertension can lead to vascular endothe-
lial cell injury, platelet activation, coagulation,
fibrinolytic system imbalance, hypercoagulabil-
ity state, thereby inducing the formation of DVT.
Infection and rheumatic diseases can cause vas-

cular endothelial injury, which creates favorable
conditions for thrombosis. Polycythemia vera and
primary thrombocytosis in hematological diseases
can make the blood in a state of high viscosity,
resulting in slow blood flow and thrombosis.

In addition to acquired risk factors, DVT also
has genetic risk factors, including antithrombin
deficiency, protein C and protein S genetic defi-
ciency. In recent years, it has been reported that
the genetic risk factors of DVT are mainly coag-
ulation factor V mutation and activated protein
C resistance. The Wang’s study shows that FV
Leiden mutation exists in normal population in
China. The relationship between FV Leiden, anti
APC and venous thrombosis in China needs fur-
ther study in the future. This study summarizes
the characteristics of DVT patients in China, which
is of great significance to understand and control
venous thrombosis. It is an important strategy to
be alert to risk factors, recognize the characteris-
tics of clinical signs and use accurate examination
methods to diagnose DVT. Early correction of risk
factors and early intervention and treatment are
the key to prevent DVT and reduce the mortality
of patients.

Clinical implications of the study

This paper summarizes the current preven-
tion and management of DVT in postoperative
patients with gynecologic malignant tumors,
which provides evidence basis for clinical nurses
and nursing managers. In the process of evidence
application, we need to fully consider the specific
situation of departments and the intention of pa-
tients. Most of the literature included in this study
is in foreign languages. Due to different regions,
values and medical levels, clinical nurses must be
able to use the fame principle according to the
feasibility, suitability, clinical significance and ef-
fectiveness of the evidence [29].

Conclusions

Before the application of evidence, it is verified
in practice according to the applicability and popu-
larization of evidence. We should comprehensively
evaluate patients’ self-care ability, understanding
ability and coagulation function, formulate person-
alized DVT prevention and management measures
to improve patients’ compliance, and finally effec-
tively apply the best evidence to clinical practice.
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