

[image: image1]
Clinical characteristics of lower extremity deep vein thrombosis in young vs. middle-aged adults: a single-center retrospective study












	
	TYPE Original Research

PUBLISHED 26 April 2024
DOI 10.3389/fcvm.2024.1381391






[image: image2]

Clinical characteristics of lower extremity deep vein thrombosis in young vs. middle-aged adults: a single-center retrospective study

Yaqiu Zhang†, Haijun Wei†, Yang Liu, Qiqi Wang* and Chunshui He*

Department of Vascular Surgery, Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan, China

EDITED BY
Gabor Erdoes, University Hospital of Bern, Switzerland

REVIEWED BY
Yung-Wei Chi, University of California, Davis, United States
Ding Yuan, Sichuan University, China

*CORRESPONDENCE Qiqi Wang wangqiqi_czyfy@163.com
Chunshui He chunshui_he@163.com

†These authors share first authorship

RECEIVED 03 February 2024
ACCEPTED 04 April 2024
PUBLISHED 26 April 2024

CITATION Zhang Y, Wei H, Liu Y, Wang Q and He C (2024) Clinical characteristics of lower extremity deep vein thrombosis in young vs. middle-aged adults: a single-center retrospective study.
Front. Cardiovasc. Med. 11:1381391.
doi: 10.3389/fcvm.2024.1381391

COPYRIGHT © 2024 Zhang, Wei, Liu, Wang and He. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Background: The incidence of deep vein thrombosis (DVT) in the lower extremities is increasing in the younger population. However, there are fewer reported comparisons in the literature for lower extremity DVT.



Methods: Patients aged <40 years admitted with lower-extremity DVT between January 2018 and December 2023 were retrospectively analyzed and followed up for 1 year.



Results: A total of 61 patients were included in the study and divided into two groups: 33 patients over 30 years of age (middle-aged group) and 28 patients under 30 years of age (young group). A significant gender difference was observed, with a higher proportion of males in the young group compared to the middle-aged group (P < 0.001). Five patients in the young group were treated with anticoagulation alone, whereas all patients in the middle-aged group underwent endovascular therapy. A higher prevalence of inferior vena cava thrombosis in the young group compared to the middle-aged group (60.71% vs. 33.3%, P = 0.032). The proportion of iliac vein stenosis was significantly higher in the middle-aged groups than in the young group (P = 0.002). There was no statistically significant difference in venous function scores (Villalta and rVCSS) between the two groups during both the preoperative period and the postoperative follow-up (P > 0.05). The incidence of lower-extremity DVT post-thrombotic syndrome and thrombus recurrence was higher in the young group than in the middle-aged group at 1 year postoperatively (PTS: 78.57% vs. 33.3%, P < 0.001, and thrombus recurrence: 28.57% vs. 9.09%, P < 0.05). Univariate and multivariate analyses revealed that inferior vena cava thrombosis was an independent risk factor for severe DVT post-thrombotic syndrome and recurrent DVT (P < 0.05), whereas gender was an independent risk factor for recurrent DVT (P < 0.05).



Conclusions: This study suggests differences in the clinical characteristics and prognosis of lower-extremity DVT.
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Introduction

The prevalence of lower extremity deep vein thrombosis (DVT) is primarily attributed to factors that affect blood flow, such as tumors, aging, hypercoagulability and prolonged immobilization (1, 2). These factors traditionally result in a lower incidence of DVT in younger individuals. However, in recent years, the prevalence of DVT has been on the rise among the younger population in China (3). The formation of DVT can easily lead to post-thrombotic syndrome (PTS), a condition with later symptoms that significantly impact the patient's quality of life. This is particularly challenging for younger patients to accept. PTS, stemming from DVT in the lower extremities, inevitably diminishes the patient's quality of life, posing an unacceptable burden for the younger demographic. Recent literature suggests that DVT characteristics in young adults differ from those in older patients (4–6). However, detailed comparisons of DVT in China are scarce. Therefore, this study aims to conduct a retrospective analysis of 61 patients under the age of 40 admitted to our center. The analysis provides a preliminary exploration of DVT in the younger age group.



Materials and methods


Study design

A retrospective analysis was conducted on 61 patients under 40 years of age who were diagnosed with lower extremity deep vein thrombosis (DVT) from January 2018 to December 2023. The study was conducted at the Department of Vascular Surgery, Affiliated Hospital of Chengdu University of Traditional Chinese Medicine. Enrolled participants were confirmed to have venous thrombosis above the popliteal vein through lower extremity venous ultrasound. Only patients who were first-time diagnosed with lower extremity DVT and received anticoagulation therapy or underwent venography were included in the study. Exclusion criteria included patients who did not receive anticoagulation therapy or undergo venography.



Treatment

All admitted patients received standard anticoagulation therapy using low molecular weight heparin sodium or rivaroxaban tablets (anticoagulant course >3 months). Additionally, all enrolled patients underwent lower extremity venography. For patients with acute iliofemoral vein thrombosis (onset within 14 days with markedly elevated D2 polymers), after communication with the patients and their families, the inferior vena cava filter is implanted and Angiojet thrombus is aspirated (7, 8). For cases with refractory thrombus, the surgeon will perform catheter contact thrombolysis (CDT) according to the situation. Balloon dilatation was performed for patients with iliac vein compression, and the decision to implant a stent was made by the surgeon as needed. Compression therapy was applied at the end of the procedure to alleviate lower limb swelling.



Variables evaluated

In addition to basic information such as age, gender, and weight, the study collected indicators related to the increased risk of venous thrombosis, tumors, marital history, history of prolonged braking, and various biochemical indexes (hemoglobin, leukocytes, neutrophil counts, D2 polymorphisms, protein C, protein S, etc.). The location of lower extremity DVT was recorded by imaging, and the intraoperative Angiojet documented the thrombus location. The use of Angiojet thrombus aspiration catheter, CDT, balloon, and thrombus clearance were also indicated.



Outcome

All patients underwent follow-up at the hospital and were contacted by telephone at 6 and 12 months postoperatively. Follow-up included lower extremity venous ultrasound, Villalta score assessment, and Revised venous clinical severity scores (rVCSS). A Villalta score exceeding 15 indicated severe lower extremity post-DVT syndrome.



Statistical analysis

Normality of the quantitative data was assessed, and descriptive statistics were applied accordingly. To compare the young and middle-aged groups, t-tests were used for normally distributed data, Wilcoxon rank sum tests for non-normally distributed data, and chi-square tests/exact tests for categorical data. Risk factors for post-thrombotic syndrome (PTS) and thrombosis recurrence were analyzed using univariate and multivariate logistic regression. Statistical significance was determined at a significance level of P < 0.05. All analyses were performed using SAS statistical software (version 9.4, Cary, NC).




Results


Population characteristics, lesion characteristics, and surgical characteristics

This study included patients diagnosed with lower extremity deep vein thrombosis (DVT), 33 of whom were over 30 years old and 28 under 30. The proportion of males with lower extremity DVT was significantly higher in the younger population compared to the middle-aged and young adult population (78.57% vs. 33.3%, P < 0.001). The analysis of listed risk factors (Table 1) showed no history of tumors in either group. Family history was observed in only one case in each group. The young group had more case of recent hormone use, trauma, and history of deep vein thrombosis compared to the middle-aged group. On the other hand, the young group had fewer cases of history of braking, infections, and surgeries than in the middle-aged group. Table 2 show thathemoglobin levels were slightly higher in the young group (4.29 ± 0.67 vs. 4.35 ± 0.53, P = 0.705) among the listed blood indices, Fibrinogen was elevated in the middle-aged group (4.19 ± 1.36 vs. 4.84 ± 2.62, P = 0.244). Protein C deficiency was found in two cases, and protein S deficiency was found in one case in the young group, while none were found in the middle-aged group. As shown in Table 3, the analysis of the lesions showed a significantly higher incidence of inferior vena cava thrombosis among individuals under 30 years of age. Additionally, this group had a lower rate of iliac vein stenosis in this group (57.14% vs. 90.19%, P = 0.002).


TABLE 1 Patient demographics.
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TABLE 2 Hematology indicators.
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TABLE 3 Summary of treatment characteristics.
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Follow-up results

The mean Villalta scores improved at the 6-month and 12-month follow-ups for the young (baseline, 15.60; 6 months, 6.32; 12 months, 6.60; P < .0001), and middle age (baseline, 16.60; 6 months, 6.21; 12 months, 5.60; P < .0001) groups (Figure 1A). No difference in 6-month and 12-month Villalta score improvement was observed between the groups (P > 0.05). The mean rVCSS at baseline, 6 months, and 12 months was 10.14, 4.39, and 5.67, respectively, (6 months, P < 0.001; 12 months, P < 0.001; each follow up compared with baseline) for patients in the young group and 11.42, 5.82, and 0.15, respectively, (P < .0001 for each follow-up) for patients in the middle-aged group. Figure 1 illustrate variation in Villalta and rVCSS distribution between the groups. Improvement in 6-month and 12-month rVCSS was not significantly different between the groups. The young group had higher scores. A Villalta score exceeding 15 points indicatS severe PTS. The incidence of PTS was significantly higher in the young group than in the middle-aged group (78.57% vs. 33.3%, P < 0.001). Furthermore, the recurrence rate of lower extremity DVT was significantly higher in the youth group than in the middle-aged group (28.57% vs. 9.09%, P < 0.05, Table 4). The study conducted univariate and multivariate logistic regression analyses to determine the relationship between PTS and recurrence of lower extremity DVT. The results showed that inferior vena cava thrombosis was an independent risk factor for both PTS and recurrence of lower extremity DVT (Tables 5, 6). Additionally, Males were identified as an independent risk factor for the recurrence of lower extremity DVT (Table 6).


[image: Figure 1]
FIGURE 1
The score of vilata and revised venous clinical severity scores (rVCSS).



TABLE 4 Follow-up results of PTS and thrombosis recurrence after 12 months.
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TABLE 5 Univariate and multifactor logistic regression analysis of clinically relevant risk factors for PTS.
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TABLE 6 Univariate and multifactor logistic regression analysis of clinically relevant risk factors for venous thrombosis recurrence.
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Discussion

The literature suggests that younger patients with lower-extremity DVT are not common in clinical practice. However, in recent years, the incidence of patients with lower-extremity DVT has increased compared with the past, and although the management of lower extremity DVT has gained a lot of diagnostic and therapeutic experience in the clinic, there is still a lack of more evidence-based medical evidence regarding the clinical characteristics of younger patients with DVTas well as their postoperative conditions. In this study, a preliminary attempt was made to gain a better understanding of the younger DVT patient population by retrospectively comparing the differences in lower extremity DVT between young and middle-aged patients.

The pathogenesis and recurrence of the first episode of DVT are multifactorial, depending on the severity and number of genetic and indirect factors (9). Venous thrombosis is caused by hypercoagulable state, venous stasis, and endothelial damage. The main conditions associated with these three pathological processes are tumors, trauma, immobility, and childbirth younger patients are less likely to develop DVT due to these underlying factors. Kuo DJ's reports that- prolonged repetitive squatting position required by- baseball catchers may compress the blood vessels in the pelvic, inguinal, and popliteal regions, leading to the development of lower extremity DVT in younger baseball patients (5). In the Raymundo SRO report a patient with inferior vena cava malformation was found to have developed lower extremity DVT (10). Additionally, genetic factors such as abnormalities in blood proteins C and S and coagulation factor V can contribute to the development of lower extremity DVT. The study found elevated levels of protein C and S in patients under 30 years old, with less variation in other factors such as tumors. In the present study, it was found that males were more common among patients with DVT under 30 years of age, while females were more common among patients with DVT over 30 years of age. This difference was statistically significant.

The occurrence of post-thrombotic syndrome (PTS) and recurrent deep vein thrombosis (DVT) in young patients can have disastrous consequences. Long-term chronic venous hypertension can cause significant discomfort, and localized itching and ulceration of the lower extremities can affect the quality of life of patients. Therefore, in addition to preventing fatal pulmonary embolism in young patients with DVT, it is crucial to prevent recurrence of DVT and PTS in the lower extremities. According to the literature, severe post-thrombotic syndrome (PTS) occurs in 5%–10% of cases (11). However, this study found a significantly higher incidence of severe PTS in young and middle-aged patients. Additionally, patients under 30 years old with DVT had a significantly higher incidence of recurrent DVT and severe PTS within 1 year compared to young and middle-aged patients (Table 4). These findings warrant attention.

In 2017, an article published in the New England Journal of Medicine found no significant difference between anticoagulation alone and surgery in the management of lower extremity DVT with regards to the development of PTS in the later stages of the disease (12). However, the study's methodology suggests that different treatment modalities may impact the prognosis of lower extremity DVT (13–15). The discrepancy may be due to the previous study's prospective design, which introduced confounding factors, such as being conducted in the early stages of the disease. To ensure a meaningful comparison, it may be necessary to conduct a randomized controlled clinical trial, as there are several confounding factors to consider, such as the surgical procedure and type of thrombus. However, the study found no statistically significant difference in the rates of post-thrombotic syndrome (PTS) and lower extremity deep vein thrombosis (DVT) between the two treatment groups. It should be noted that the study had a small sample size and included age-specific patients, which limits the ability to draw conclusions about the effect of different treatment modalities on the occurrence of PTS and recurrence of thrombosis. Statin use has been shown (15) to reduce the incidence of PTS, and statins were not included in this study because the population consisted of young and middle-aged patients who were less likely to use lipid-lowering drugs.

Lower extremity DVT complicated by inferior vena cava thrombosis is rare and has a high mortality rate. Patients with untreated inferior vena cava thrombosis have a 90% risk of developing post-thrombotic syndrome (PTS), and up to 15% may develop severe PTS with chronic leg ulcers (16). Similarly, the incidence of inferior vena cava thrombosis was found to be as high as 60% in the young group in this study, with a significantly higher rate of PTS and recurrent thrombosis later in life than in the middle-aged group. Correlation analysis showed that the presence of inferior vena cava thrombosis in patients with lower-extremity DVT was an independent risk factor for PTS and recurrent venous thrombosis.

Regarding DVT recurrence, a prospective study by Dr. Legese Chelkeba et al. in an Ethiopian population showed that a history of previous DVT was an independent factor for DVT recurrence (2). In contrast, the patients enrolled in this study were all first diagnosed with thrombosis, which makes the two studies not comparable considering the age and ethnicity of the cohort in this study population. However, we found that male sex was an independent risk factor for recurrence in patients with lower-extremity DVT. This has been less reported in previous literature and further studies are needed to confirm this.

However, this study is a small retrospective analysis of rejuvenated lower extremity DVT patients, comparing those over 30 years old with those under 30 years old. While there are differences between the two age groups, the age difference is not significant enough to highlight the characteristics of rejuvenated DVT in certain factors. Therefore, multicenter prospective studies or randomized clinical controlled trials are needed to investigate the rejuvenation of deep vein thrombosis (DVT) in the lower extremities. This will increase awareness of young DVT and provide a more evidence-based approach to treatment at a later stage.



Conclusion

Our study examines the unique characteristics of deep vein thrombosis (DVT) in young adults vs. middle-aged individuals. We found that young adults have higher rates of post-thrombotic syndrome (PTS) and recurrent DVT. We also identified inferior vena cava thrombosis as a potential independent risk factor for both PTS and DVT. Furthermore, gender was found to be a significant risk factor for recurrent thrombosis. These findings emphasize the necessity of customized approaches to comprehend and manage DVT in young adults. It is important to focus on factors that may increase the risk of PTS and recurrence.
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