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Abstract: Objective This study conducts a visual analysis to explore the research focus on deep vein thrombosis 
(DVT) prevention in China. Methods Literature related to DVT prevention published on China National Knowledge 
Infrastructure (CNKI) from 2012 to 2024 were searched. The data of authors, research institutions, and keywords 
were visual analysed using CiteSpace 6.3.R3 software. Results A total of 2,056 eligible studies were included in the 
analysis. The publication volume showed an increasing trend from 2014 to 2018 but started declining in 2019. Visual 
maps revealed 260 contributing authors, with 4 authors publishing two or more articles and six authors publishing at 
least three articles. Notable authors included LI Na, FU Yahui, and SUO Na. The research involved 189 institutions, 
with 21 institutions publishing three or more articles. Fujian University of Traditional Chinese Medicine and 
Guangzhou University of Chinese Medicine each contributed over 15 articles. A total of 262 keywords were 
identified, with 69 keywords appearing ten or more times, including “nursing”, “nursing interventions”, “lower limb 
fractures”, and “cesarean section”. Conclusion Research interest in DVT prevention has shown a declining trend in 
recent years but remains significant. Collaboration between research institutions is limited, and studies primarily 
focus on clinical aspects with varying evaluation standards. Basic research is still insufficient. Enhancing 
collaboration, standardizing evaluation criteria, and strengthening foundational research can provide comprehensive 
and effective measures for clinical DVT prevention in future studies. 
Keywords: Deep vein thrombosis; Lower limb fractures; Cesarean section; Traditional Chinese medicine; 
Prevention; CiteSpace software 
 

Deep vein thrombosis (DVT) is a serious obstructive 
condition caused by blood clot formation in the deep vein 
system, leading to symptoms such as limb swelling, 
localized pain, and walking difficulties [1]. When the clot 
travels through the veins and lodges in the pulmonary 
artery, it can lead to pulmonary embolism, which may even 
be life-threatening [2]. According to a study by Jagdesh et 
al., the incidence of DVT in orthopedic patients was 
approximately 15.3% [3], and in China, with changes in 
living environments and conditions, as well as continuous 
advancements in medical technology, the annual incidence 
of DVT has been steadily rising [4]. Therefore, preventing 
DVT is of paramount importance. Research on DVT 
prevention is thriving, with numerous and complex related 
publications, and a comprehensive visual analysis of the 
literature in this field has not yet been fully explored. In 
this study, the CiteSpace 6.3.R3 software was used to 
conduct a bibliometric analysis of the current state of 
research based on the China National Knowledge 
Infrastructure (CNKI) database. This analysis aims to 
provide an intuitive understanding of the development 
trends, research teams, institutions, and related research 
areas. It also offers some references and suggestions to 
further promote the development of DVT prevention. 

1 Materials and Methods 

1.1 Literature Source 

All the literature was sourced from the core collection 
of the CNKI database. The search strategy was TS=(deep 
vein thrombosis) AND TS=(prevention), with the search 
covering the period from the establishment of the database 
until January 2024. A total of 5,369 records were retrieved. 

1.2 Inclusion and Exclusion Criteria 

Inclusion criteria: Literature related to DVT 
prevention. Exclusion criteria: Articles with irrelevant 
research topics, duplicate articles already published or 
retrieved; letters, withdrawals, corrections, conference 
proceedings, and abstracts were excluded. 

1.3 Data Collection 

Literature from the core collection of the CNKI 
database was collected, and the retrieved articles were 
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exported in form of Refworks and renamed as 
download_(xx).txt. The export was done using the 
complete record option. CiteSpace 6.3.R3 was used to 
convert the data, with the duplicate entries removed, and 
the final dataset included 1,717 articles after the filtering 
process. 

1.4 Parameter Settings 

The time range for the CiteSpace parameters was 
set from January 2012 to January 2024, with each year 
being treated as a separate time segment. Authors, 
institutions, and keywords were selected as nodes. The 
g-index was used for node selection, with other 
parameters set to default settings, and the software was 
used to generate the visual maps. 

2 Results 

2.1 Trend of Publications 

After screening, a total of 2,056 articles were 
included in the study, which included 2,004 research 
papers and 52 reviews. The deduplicated results are 
shown in Figure 1. Since 2014, the number of 
publications on DVT prevention has shown an annual 
increase. There was an explosive growth in this field 
between 2014 and 2015. In 2018, the number of 
publications reached its peak, and the research topics 
began to diversify. From 2017 to 2019, the number of 
publications remained relatively stable, with 290, 390, 
and 307 papers published respectively. Since 2019, the 
number of publications on DVT prevention has 
significantly decreased. 

 

 
Fig.1 Trend chart of DVT prevention publication volume 

2.2 Author Collaboration Analysis 

Figure 2 showed the author collaboration network, 
where the lines between names reflect the collaborative 
relationships between authors. In this network, 4 
authors have published at least three articles: LI Na (6 
papers), FU Yahui (3 papers), LI Juan (3 papers), 
ZHANG Yanzhao (3 papers). Researches were 
primarily conducted by independent researchers, with a 
few teams adopting a group approach, and collaboration 

was relatively sparse. Furthermore, the majority of 
collaborative teams consist of 2-3 members, and their 
publication volume was low, making a limited impact. 
A further analysis of research teams that have published 
at least three papers reveals the following: LI Na’s team 
focuses on the role of nursing interventions in the 
prevention and treatment of DVT patients. FU Yahui’s 
team specialized in risk assessment and clinical 
evaluation for DVT patients after orthopedic surgery. LI 
Juan's team mainly studied the preventive effect of 
different nursing intervention models on DVT. ZHANG 
Yanzhao's team is studying the preventive effects of 
various Chinese medicines such as Huoxueling formula 
and Shengtong Zhuyu formula on DVT. 

 
Fig.2 Author cooperation diagram of DVT prevention 

2.3 Research Institution Analysis 

Figure 3 showed the institutional collaboration 
map, which includes 189 institutions. Among them, 34 
institutions have published three or more articles, with 
Fujian University of Traditional Chinese Medicine and 
Guangzhou University of Chinese Medicine exceeding 
15 articles. The major research institutions include 
Fujian University of Traditional Chinese Medicine (22 
articles), Guangzhou University of Chinese Medicine 
(17 articles), Hebei Medical University (11 articles), 
Shandong University of Traditional Chinese Medicine 
(11 articles), Qingdao University (10 articles), Chengdu 
University of Traditional Chinese Medicine (9 articles), 
and Shanxi Medical University (8 articles). The 
betweenness centrality of Fujian University of 
Traditional Chinese Medicine is 0.06, slightly higher 
than the 0.02 of Shandong University of Traditional 
Chinese Medicine and Guangzhou University of 
Chinese Medicine; while the betweenness centrality of 
all other institutions is 0.  

2.4 Keyword Analysis 

Figure 4 was the keyword co-occurrence map, 
which includes 262 keywords. Figure 4 showed that 
when the number of published articles reaches over 10, 
69 keywords are considered significant. The top ten 
keywords were: DVT (309), prevention (255), nursing 
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(180), nursing intervention (127), lower limb fractures 
(95), risk factors (91), cesarean section (88), low 
molecular weight heparin (67), rivaroxaban (64), hip 
replacement surgery (59). These keywords can be 
categorized into five main groups: disease classification, 
nursing interventions, drug-related information, 
perioperative management, and age factors (Table 1). 
DVT was most common in gynecological and hip 
fracture patients, with betweenness centrality of 0.46 
and 0.36, respectively. Therefore, it could be inferred 
that current research in the field of gynecology and 
prevention of DVT in hip fractures was relatively hot; 
Next was cerebral hemorrhage, with a betweenness 
centrality of 0.22; Next were lung cancer and spinal 
fractures, with betweenness centrality of 0.10 for both. 
In recent years, the importance of preventive care in 
DVT prevention had become increasingly prominent, 
with a betweenness centrality of 0.23. In addition, 
evidence-based nursing and high-quality nursing also 
had high betweenness centrality of 0.22 and 0.13, 
respectively. Regarding medication, traditional Chinese 
medicine ranks second among all keywords with a 
centrality of 0.32, suggesting that it is widely used in the 
clinical field of DVT prevention. Perioperative 
measures for DVT prevention are also very important. 
As shown in Table 1, although the frequency of 
occurrence was only 5 times, the betweenness centrality 
was as high as 0.10, which is crucial for surgeons in 
DVT prevention. Lastly, age factors also play a role in 
DVT prevention, with a betweenness centrality of 0.01. 

Figure 5 and Figure 6 present the keyword cluster 
analysis results in the field of DVT prevention. Using 
the LLR method in CiteSpace, ten consecutive keyword 
clusters were identified. Each cluster represents a 
research hotspot and development direction in this field: 
#3, #8 and #9 emphasized nursing intervention, while # 
6 and #7 focused on the research of DVT in fracture 
surgery and joint replacement; #0 involved research 
related to DVT risk factors, #4 concerned intracerebral 
hemorrhage in DVT prevention, and #1 explored the 
influence of gynecology on DVT prevention. 

 

 
 

Fig.3 Cooperation diagram of DVT prevention agencies 

 

 
Fig.4 DVT prevention keyword co-occurrence chart 

 
Tab.1 Summary of high-frequency keywords 

No. Classification Keywords Frequency Betweenness 
Centrality 

1 Disease type Gynaecology 21 0.46 
 Hip fracture 46 0.36 
 Cerebral hemorrhage 44 0.22 
 Lower limb fracture 95 0.18 
 Gynecological 

surgery 
14 0.13 

 Intertrochanteric 
fracture 

1 0.10 

 lung cancer 1 0.10 
 Cesarean section 88 0.10 
 Spinal fracture 12 0.10 
 Malignant tumor 4 0.01 
 Oophoritis cyst 4 0.01 
2 Nursing 

intervention 
methods 

Preventive care 44 0.23 
 Evidence based 

nursing 
34 0.22 

 High quality care 22 0.13 
 Proactive care 48 0.10 
 Comprehensive 

nursing 
23 0.06 

 Ankle pump exercise 22 0.06 
3 Drug related Low molecular 

weight heparin 
67 0.67 

 Traditional Chinese 
Medicine 

3 0.32 

 Rivaroxaban 64 0.12 
 Aspirin 11 0.12 
4 Perioperative 

period 
Perioperative period 5 0.12 

5 Age Old age 38 0.18 

 

 
Fig.5 DVT prevention keyword cluster diagram 
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2.5 Keyword Burst Term 

Figure 7 showed that the initial DVT prevention 
research mainly focused on the gynecology, lasting for 3 
years. At the same time, the research expanded to areas 
such as orthopedic surgery, stroke, pharmacological 
prevention, and ankle pump exercises. Nursing 
interventions deepened, with new areas such as bundled 
care emerging. In recent years, the important role of 
pneumatic pumps in treatment has started to gain attention. 
Coagulation indicators have also been regarded as one of 
the key metrics for assessing DVT patients. In the past 
three years, " Blood flow velocity," "ankle pump 
exercises," and "nursing satisfaction " have garnered 
significant attention and become ongoing focal points for 
discussion. 

 
Fig.6 DVT prevention keyword landscape view 

 

 
Fig.6 Burst term of DVT prevention keyword  

3 Discussion 

3.1 Current Research Status 

Analysis of annual publication volumes shows that 
the number of papers related to DVT prevention has 
experienced a rapid increase followed by a decline in 
recent years. The main content of these papers includes 
literature reviews and clinical research. The publication 
volume in 2022 and 2023 dropped to less than 100 papers, 
indicating that the progress in this field has slowed and 
stagnated, leaving significant room for exploration and 
development in the future. Through an analysis of the 

author and institution collaboration network, it is found 
that Fujian University of Traditional Chinese Medicine and 
Guangzhou University of Chinese Medicine are leading in 
terms of publication volume in the field of DVT prevention, 
each with more than 15 papers. Among the top five 
institutions, four are traditional Chinese medicine 
universities, suggesting that research on DVT prevention 
in the field of traditional Chinese medicine is active and 
may become a breakthrough in solving this problem in the 
future. However, cooperation between these traditional 
Chinese medicine universities is limited, and a unified 
research team has not yet been formed. The teams of SUO 
Na, ZHU Xiaoli, and JIAO Jiaxun are the most prolific in 
publications, with their main research focus being the use 
of bitter melon combined with heparin injections to 
prevent postoperative DVT in orthopedic surgery patients, 
making them the core research teams in China’s DVT 
prevention field [5]. 

3.2 Research Hotspots 

Through the analysis of high-frequency keywords, 
keyword clustering maps, and keyword burst term, the 
research focuses on DVT prevention over the past 20 years 
can be summarized as follows. 
3.2.1 Research on Chinese Medicine in DVT Prevention 

Although DVT is not explicitly mentioned in Chinese 
medicine theory, it falls under the categories of meridian 
obstruction, swelling, blood stasis, and poor blood 
circulation according to Chinese medicine principles [6]. 
Chinese medicine methods for DVT prevention mainly 
include single herbs, insect drugs, Chinese medicine 
formulas, topical herbal applications, and integrative 
Chinese medicine and Western medicine treatments. 
Among these, blood-activating and stasis-dispelling single 
herbs are the most widely used, and modern 
pharmacological studies have confirmed their 
effectiveness in preventing DVT. Formulas such as Yiqi 
Huoxue formula, as well as compounds like 
tetramethylpyrazine, curcumin, and achyranthes, help 
improve coagulation function and reduce the risk of DVT 
[7-8]. Insect drugs, an important component of traditional 
Chinese medicine, has blood-activating, meridian-
unblocking, and dispersing properties, offering unique 
therapeutic effects for DVT treatment. Leeches, 
earthworms, ground beetles, and centipedes fall into this 
category [9]. Chinese medicine compound formulas are 
among the most widely used DVT prevention preparations. 
These include classic formulas such as Compound Huoxue 
Ling, Quyu Xiaozhong Decoction, and Baihe Formula, 
which have anti-inflammatory and antioxidant effects, 
improve hypercoagulability, and alleviate limb edema [10-
12]. Furthermore, topical herbal applications and 
integrative Chinese medicine and Western medicine 
treatments can also achieve good preventive effects. 
3.2.2 DVT Prevention in Lower Limb Fractures 

Due to prolonged bed rest and trauma, patients with 
lower limb fractures are at an increased risk for DVT [13]. 
Preventive measures mainly include pharmacological 
prevention, physical prevention, and basic prevention 
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strategies. Pharmacological options include low-
molecular-weight heparin (LMWH), rivaroxaban, 
unfractionated heparin, aspirin, and warfarin. Due to the 
various side effects of unfractionated heparin, LMWH and 
rivaroxaban have become the main drugs used in clinical 
practice. LMWH is a class of heparins with a lower 
molecular weight, prepared from the depolymerization of 
unfractionated heparin, and is a widely used anticoagulant. 
Rivaroxaban directly inhibits coagulation factor Xa with 
high selectivity and specificity, has a bioavailability of 
over 80%, and offers high safety, low side effects, ease of 
use, and does not increase the risk of bleeding [14-16]. 
Physical preventive measures include intermittent 
pneumatic compression devices, gradient compression 
stockings, and foot venous pumps. These preventive 
methods primarily work by enhancing the muscle pump 
action to accelerate blood return [17]. Basic preventive 
measures mainly include proper protection of the affected 
limb veins and early mobilization. 
3.2.3 DVT Prevention in Pregnant and Postpartum Women 

The risk of DVT during pregnancy is 10 times higher 
than that in non-pregnant women, and it increases to 20 
times during the postpartum period. Additionally, the risk 
of DVT after cesarean section is 10 times higher than that 
after vaginal delivery [18]. The main preventive methods 
include mechanical prevention, health education, and 
pharmacological prevention. Mechanical prevention 
methods are similar to those used for lower limb fracture 
prevention and include intermittent pneumatic 
compression devices, gradient compression stockings, and 
foot venous pumps. According to the Guidelines for the 
Prevention and Treatment of Thrombotic Diseases, it is 
recommended that women who are not suitable for oral 
anticoagulant medications should wear elastic stockings 
before delivery [19]. 

Health education involves setting up DVT outpatient 
clinics for pregnant and postpartum women, distributing 
DVT prevention guidelines, and holding themed lectures 
on DVT prevention [20]. Given the special status of 
pregnant and postpartum women, pharmacological 
prevention of DVT has certain limitations. Heparin drugs 
do not cross the placenta and only enter breast milk in 
small amounts; with low bioavailability, their application 
in pregnant and postpartum women is relatively safe and 
reliable [21]. LMWH has higher bioavailability and fewer 
side effects compared to unfractionated heparin [22]. 
Warfarin is contraindicated during pregnancy because it 
can cross the placenta and cause fetal malformations [23]. 
However, the amount of warfarin in breast milk is low, 
making it safe for breastfeeding women to use warfarin 
[24]. In recent years, new oral anticoagulants such as 
rivaroxaban and edoxaban have been widely used, but the 
efficacy of these new oral anticoagulants is not yet fully 
established, and some studies have found that these drugs 
may cross the placenta; therefore, new oral anticoagulants 
are not recommended for DVT prevention in pregnant and 
postpartum women [25]. 
3.2.4 DVT Prevention in Malignant Tumors 

DVT is one of the most common complications in 
cancer patients, with an incidence ranging from 4% to 20%. 

The highest incidence is observed in hematologic cancers, 
followed by lung and gastrointestinal cancers. In these 
patients, some coagulation factors, such as TNF, factor 
VIIa, factor XIIa, and thrombin-antithrombin III complex, 
are expressed at higher levels [26]. DVT prevention 
measures mainly include mechanical prevention, 
pharmacological prevention, combined prevention, and 
inferior vena cava filters. Mechanical prevention can be 
divided into active and passive prevention. Active 
prevention includes early postoperative mobilization and 
other measures taken by the patient to effectively avoid 
DVT, showing significant effects. Passive prevention 
refers to using tools such as intermittent pneumatic 
compression devices and gradient compression stockings 
to prevent DVT. In recent years, new DVT prevention 
drugs have been gradually applied. Compared to non-
pharmacological interventions, some drugs may increase 
the risk of bleeding. Dual prevention, which combines 
mechanical and pharmacological interventions, shows 
positive significance when assessing high-risk cancer 
patients for decision-making. For patients who have 
already developed DVT or have contraindications to 
anticoagulants, the placement of an inferior vena cava filter 
may be considered, such as in cases of hemorrhagic stroke, 
recent or planned high-risk surgeries with persistent 
bleeding, and active bleeding. 

3.3 Research Limitations 

CiteSpace software enables large-scale literature 
visualization analysis, helping researchers quickly 
understand the current state and development trends of 
research, as well as predict future directions. However, this 
article also has some limitations: Firstly, this study only 
collected data from the CNKI Core Collection database, 
resulting in a relatively limited data source. Secondly, 
during the analysis, some recently published high-quality 
articles, which had low citation frequencies due to their 
short publication time, were overlooked, meaning that the 
analysis results may not completely reflect reality. 
Therefore, it is necessary to comprehensively analyze 
domestic and international research literature to improve 
the accuracy of the study's results. 

In summary, over the past 20 years, research on DVT 
prevention has seen an initial increase in interest, followed 
by a slight decline. DVT prevention in areas such as 
traditional Chinese medicine, lower limb fractures, 
pregnancy and postpartum, and malignant tumors has been 
a focus of research in recent years. Traditional Chinese 
medicine shows great potential in preventing DVT and 
may become an important research direction in this field in 
the future. 
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