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Abstract: Objective: To explore the clinical efficacy of percutaneous mechanical thrombectomy (PMT) combined 
with catheter-directed thrombolysis (CDT) for subacute lower extremity deep vein thrombosis (DVT). Methods: A 
retrospective analysis was conducted on 93 patients with subacute lower extremity DVT, divided into the CDT group 
(n=45) and combined group (PMT + CDT, n=48) by treatment regimen. Clinical efficacy, thrombus clearance, related 
indicators and safety were compared between the two groups. Results: The total effective rate of the combined 
group (97.92%) was significantly higher than that of the CDT group (82.22%) (P<0.05), with superior thrombus re-
moval grade, significantly shorter thrombolysis duration, lower drug dosage and shorter hospital stay (all P<0.05). 
After treatment, the combined group showed more significant improvements in coagulation, inflammation, limb cir-
cumference difference and hemorheology indexes, with a lower recurrence rate (4.17% vs 17.78%, P<0.05). There 
was no significant difference in complication rate between the two groups (P>0.05). Conclusion: PMT combined 
with CDT exerts significant efficacy and favorable safety in treating subacute lower extremity DVT, and can reduce 
recurrence risk.

Keywords: Lower extremity deep vein thrombosis, subacute, percutaneous mechanical thrombectomy, catheter-
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Introduction

Deep vein thrombosis (DVT) of the lower 
extremities is a common and potentially life-
threatening emergency in vascular surgery. 
Clinically, it is characterized by sudden swelling, 
pain, and superficial venous dilatation of the 
affected limb. Besides causing limb dysfunc-
tion, dislodged thrombi can lead to fatal pulmo-
nary embolism; moreover, inadequate or de- 
layed intervention may progress to post-throm-
botic syndrome, resulting in a persistent decline 
in patients’ quality of life [1]. The pathological 
progression of DVT is closely associated with 
the duration of thrombus formation, and it is 
clinically classified into acute, subacute, and 
chronic phases. Anticoagulation therapy serves 

as the cornerstone of DVT management, which 
can effectively inhibit thrombus propagation 
and recurrence. However, this modality has lim-
ited efficacy in lysing established large-scale 
thrombi, leaving substantial room for impro- 
vement in overall therapeutic outcomes [2]. 
Therefore, exploring efficient and safe thera-
peutic strategies for DVT has become a priority 
in current clinical research.

Catheter-directed thrombolysis (CDT) is a tar-
geted revascularization technique. By inserting 
a thrombolytic catheter directly into the throm-
bus for local drug infusion, CDT can significant- 
ly increase the concentration of thrombolytic 
agents at the target site, thereby enhancing 
thrombolysis efficiency while minimizing the 
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risk of systemic bleeding [3]. However, in sub-
acute DVT, partial fibrosis of the thrombus 
often necessitates increased drug dosage or 
prolonged treatment duration to achieve satis- 
factory outcomes with CDT alone, which in  
turn increases the potential risk of bleeding  
[4]. Percutaneous mechanical thrombectomy 
(PMT) is a physical thrombectomy approach 
that utilizes specialized devices to rapidly frag-
ment or aspirate thrombi. It can quickly reduce 
thrombus burden and restore venous blood 
flow, making it more suitable for the treatment 
of organized subacute thrombi [5]. However, 
monotherapy with PMT may result in incom-
plete thrombus removal, and residual micro-
thrombi, which has a certain impact on long-
term patency, thus increasing the risk of 
disease recurrence.

A key pathological feature of subacute lower 
extremity DVT is partial thrombus organization 
and dense structure. In this context, the pene-
tration of thrombolytic drugs via CDT monother-
apy is often insufficient, with a low thromboly-
sis efficacy. Thus, increased drug dosage or 
extended treatment courses are required, whi- 
ch substantially raise the risk of complications. 
Besides, although PMT monotherapy can rap-
idly clear most thrombi, residual microthrombi 
remain a threat to long-term vascular patency. 
Based on the respective advantages and limi-
tations of these two modalities, the combined 
therapy of PMT and CDT theoretically enables 
synergistic effects through the complementari-
ty of physical thrombectomy and pharmacolog-
ic thrombolysis. This combination is expected 
to enhance thrombus removal efficiency, re- 
duce the dosage of thrombolytic agents, and 
lower the incidence of complications.

Based on the above background, the present 
study retrospectively analyzed the clinical data 
of patients with subacute lower extremity DVT, 
systematically comparing the differences in 
clinical efficacy, safety, thrombus removal de- 
gree, and long-term recurrence rate between 
the combined PMT-CDT therapy and CDT  
monotherapy. Through comprehensive evalua-
tion of multi-dimensional indicators, this study 
aims to clarify the clinical application value of 
the combined therapy regimen in subacute 
DVT, and provide evidence-based medical sup-
port for formulating more rational and individu-

alized therapeutic strategies in clinical pra- 
ctice.

Materials and methods

General information

This was a single-center retrospective clinical 
study. A total of 93 patients with subacute 
lower extremity DVT admitted to Shijiazhuang 
People’s Hospital from March 2023 to De- 
cember 2024 were enrolled as research sub-
jects. According to the different treatment regi-
mens, the patients were divided into a CDT 
group (PMT + CDT, n=45) and a combined 
group (n=48). The study protocol was appro- 
ved by the Medical Ethics Committee of 
Shijiazhuang People’s Hospital, and the entire 
research process strictly complied with the rel-
evant ethical principles of the Declaration of 
Helsinki. Given that this was a retrospective 
study involving only the collection and analysis 
of existing clinical data, with no disclosure of 
patient privacy or additional clinical interven-
tions, the Institutional Review Board waived  
the requirement for informed consent from 
patients.

Inclusion criteria: (1) Conformed to the diag- 
nostic criteria for lower extremity DVT [6]; (2) 
Confirmed by color Doppler ultrasound and/or 
lower extremity deep vein angiography, and 
diagnosed with a first occurrence of acute 
symptomatic lower extremity DVT; (3) Clinically 
staged as subacute phase, with the interval 
from disease onset to admission for interven-
tional treatment ranging from 14 to 30 days. (4) 
Complete clinical data. 

Exclusion criteria: (1) Absolute contraindica-
tions to anticoagulation or thrombolysis; (2) 
Heparin-induced thrombocytopenia; (3) Severe 
allergy to contrast agents or thrombolytic drugs 
(such as urokinase); (4) Severe heart, liver, or 
kidney dysfunction; (5) Advanced malignant 
tumors or other diseases with an expected sur-
vival of less than 1 year; (6) Contraindications 
to inferior vena cava filter placement or the 
presence of non-retrievable/permanent filters. 

Methods 

The CDT group: All patients received routine 
anticoagulation combined with CDT. A thrombo-
lytic catheter was inserted through the poplite-
al vein or posterior tibial vein of the affected 
limb, ensuring that the side-hole segment of 
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the catheter was completely embedded within 
the thrombus. Urokinase (Nanjing Nanda Phar- 
maceutical Co., Ltd.) was continuously adminis-
tered via the thrombolytic catheter in a pulsed 
mode at a dosage of 400,000 U per day. For 
anticoagulation, a mixture of 50 mL normal 
saline and 100 mg (125,000 U) unfractionated 
heparin was continuously infused through the 
sheath at a rate of 5 mL per hour. The position 
of the thrombolytic catheter was adjusted ac- 
cording to the results of daily follow-up angiog-
raphy until thrombus resolution with restored 
venous blood flow was achieved, or the maxi-
mum thrombolysis duration of 7 days was 
reached. After the termination of thrombolysis, 
oral rivaroxaban (Bayer Healthcare Co., Ltd.) 
was prescribed at a dose of 20 mg once daily 
for a 3-month anticoagulation course.

Combined treatment group: On the basis of the 
CDT regimen, patients were additionally treated 
with percutaneous mechanical thrombectomy 
using the AngioJet™ Thrombectomy System 
(Boston Scientific Corporation). Under the guid-
ance of digital subtraction angiography (DSA), 
the AngioJet device was advanced to the proxi-
mal end of the thrombus. The thrombectomy 
mode was activated, and the device was gently 
maneuvered through the thrombosed segment 
in a “forward-retraction” fashion to fragment 
and aspirate the thrombus. For vascular seg-
ments with high thrombus burden, the proce-
dure was repeated 2-3 times until DSA con-
firmed the restoration of blood flow in the main 
venous trunk. Subsequent thrombolysis and 
anticoagulation protocols were consistent with 
those of the CDT group.

Observation indicators

The primary outcome measures of this study 
included: (1) overall clinical response rate; (2) 
thrombus removal grade and thrombus clear-
ance rate; (3) disease recurrence rate.

The secondary outcome measures included: 
duration of thrombolysis, total dosage of throm-
bolytic agents, length of hospital stay, coagula-
tion function parameters [fibrinogen (FIB), D- 
dimer (D-D), platelet count (PLT)], inflammatory 
parameters [vascular cell adhesion molecule-1 
(VCAM-1), platelet endothelial cell adhesion 
molecule-1 (PECAM-1)], lower extremity circum-
ference difference, hemorheological parame-
ters, and incidence of perioperative complica- 
tions.

(1) Short-term efficacy parameters: The circum-
ference difference at 10 cm above the patella 
of the affected limb and the Venous Clinical 
Severity Score (VCSS) were recorded and com-
pared between the two groups.

(2) Thrombus clearance rate was assessed by 
lower extremity deep vein angiography after 
treatment. The degree of vascular occlusion 
caused by thrombus was scored based on 
intraoperative angiographic findings: >95% 
occlusion = 3 points; 50-95% occlusion = 2 
points; <50% occlusion = 1 point; no occlusion 
= 0 points. Thrombus clearance rate (%) = (Pre-
thrombolysis score - Post-thrombolysis score)/
Pre-thrombolysis score × 100%. Thrombus re- 
moval grade was classified according to the 
clearance rate: Grade III (>95%), Grade II  
(50-95%), and Grade I (<50%). Overall clinical 
response rate = (Number of Grade III cases + 
Number of Grade II cases)/Total number of 
cases × 100%.

(3) Long-term efficacy parameters: All patients 
were followed up after discharge. The incidence 
of post-thrombotic syndrome (PTS) was evalu-
ated using the Villalta scoring system [7]: 5-9 
points indicated mild PTS, 10-14 points indi-
cated moderate PTS, and ≥15 points indicated 
severe PTS. Deep venous patency was ass- 
essed using color Doppler ultrasound.

(4) Surgery and hospitalization-related param-
eters: The duration of thrombolysis (time from 
treatment initiation to DSA-confirmed patency 
of the main venous trunk), total dosage of uro-
kinase, and total length of hospital stay were 
recorded in detail for both groups.

(5) Coagulation and inflammatory parameters: 
Fasting venous blood samples were collected 
from all patients before treatment and on the 
first morning after treatment completion. FIB, 
D-D, and PLT levels were measured using an 
automatic coagulation analyzer. Serum VCAM-1 
and PECAM-1 levels were determined using 
enzyme-linked immunosorbent assay (ELISA).

(6) Lower extremity circumference difference: 
The circumference of the thickest part of the 
calf was measured bilaterally, and the differ-
ence between the affected and unaffected 
limbs was calculated.

(7) Hemorheological parameters: Plasma vis-
cosity, hematocrit, platelet adhesion rate, and 
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whole blood high-shear viscosity were mea-
sured using an automatic hemorheology ana-
lyzer before and after treatment.

(8) Safety and recurrence: Perioperative com-
plications were recorded, including the inci-
dence of bleeding events and symptomatic pul-
monary embolism. Bleeding events were cate- 
gorized as minor bleeding (e.g., local puncture 
site oozing, subcutaneous ecchymosis, hema-
toma) and major bleeding (bleeding requiring 
surgical intervention or blood transfusion). 
Post-discharge follow-up was performed, and 
disease recurrence was confirmed via color 
Doppler ultrasound.

Statistical analysis 

All statistical analyses were performed using 
SPSS 27.0 software. Measurement data were 
presented as mean ± standard deviation (

_
x  ± 

sd), and count data were expressed as case 
number (percentage). Paired t-test was used 
for intragroup comparisons of indicators before 
and after treatment, while independent sam-
ples t-test was used for intergroup compari-
sons. The chi-square (χ2) test was applied for 
the comparison of count data. For data with 
non-normal distribution, the corresponding 

nonparametric test was used. A value of P<0.05 
was considered statistically significant.

Results

Comparison of baseline data

No statistically significant differences were 
observed in the baseline data, including age, 
gender, thrombus location, thrombus type, and 
interval from disease onset to hospital admis-
sion, between the two groups (all P>0.05). 
These findings indicated that the baseline char-
acteristics of the two groups were well-bal-
anced and comparable. See Table 1.

Comparison of clinical efficacy

For short-term efficacy, the overall clinical res- 
ponse rate of the combined group was 97.92% 
(47/48), which was significantly higher than 
that of the CDT group [82.22% (37/45), χ2= 
4.873, P=0.027]. Simultaneously, the com-
bined group exhibited a superior effect in 
reducing the VCSS compared with the CDT 
group (P<0.05). See Table 2.

For long-term efficacy, a 6-month follow-up 
revealed that the combined treatment group 
had a lower incidence of PTS and a higher rate 

Table 2. Comparison of venous clinical severity scores in terms of short-term efficacy (
_
x  ± sd, points)

Groups Before Treatment After Treatment t P
Combined Group (n=48) 8.65±1.82 3.12±1.05 18.234 <0.001
Catheter-directed Thrombolysis Group (n=45) 8.72±1.76 4.88±1.34 11.645 <0.001
t 0.188 7.074
P 0.851 <0.001

Table 1. Comparison of baseline data 

Variables Combined Group  
(n=48)

Catheter-directed Thrombolysis  
Group (n=45) t/χ2 P 

Age (years, 
_
x  ± sd) 55.83±9.14 56.42±8.67 0.319 0.751

Gender (Male/Female, n) 27/21 25/20 0.005 0.947
Thrombus Location (n) 0.004 0.998
    Left Lower Extremity 31 29
    Right Lower Extremity 15 14
    Bilateral Lower Extremities 2 2
Thrombus Type (n) 0.123 0.726
    Central Type 22 19
    Mixed Type 26 26
Time from Onset to Admission (days, 

_
x  ± sd) 19.25±3.74 18.93±3.41 0.426 0.671
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of deep venous patency than the CDT group. 
See Table 3.

Comparison of thrombus removal grade

The thrombus removal grade of the combin- 
ed group was significantly higher than that of 
the CDT group (P<0.05). See Table 4 and Figure 
1.

Comparison of thrombolysis duration, throm-
bolytic dosage and hospital stay

The combined group had significantly shorter 
thrombolysis duration and hospital stay, as well 
as a significantly lower total dosage of thrombo-
lytic agents, compared with the CDT group (all 
P<0.05). See Figure 2.

Comparison of coagulation indicators

After treatment, the levels of FIB and D-D were 
decreased in both groups, and the reduction 
amplitudes in the combined group were signifi-
cantly greater than those in the CDT group 
(P<0.05). No statistically significant difference 
was found in the PLT level between the two 
groups (P>0.05). See Figure 3.

Comparison of inflammatory markers

After treatment, the serum levels of VCAM-1 
and PECAM-1 were reduced in both groups, and 
the combined group achieved a more signifi-
cant reduction than the CDT group (both 
P<0.05). See Table 5.

Comparison of lower extremity circumference 
difference

After treatment, the lower extremity circumfer-
ence difference was reduced in both groups, 
and the reduction in the combined group was 
significantly greater than that in the CDT group 
(P<0.05). See Table 6.

Comparison of hemorheological parameters

After treatment, the plasma viscosity, hemato-
crit, platelet adhesion rate, and whole blood 
high-shear viscosity were decreased in both 
groups, and the combined treatment group 
showed a more pronounced reduction in all the 
above indicators compared with the CDT group 
(all P<0.05). See Table 7.

Comparison of complications and recurrence

The recurrence rate of the combined group  
was 4.17%, which was significantly lower than 
17.78% of the CDT group (P<0.05). No statisti-
cally significant difference was observed in the 
total incidence of complications between the 
two groups (P>0.05). See Table 8.

Discussion

DVT of the lower extremities is a common acute 
and critical condition in vascular surgery, pri-
marily caused by vascular endothelial injury, 
venous blood stasis, and hypercoagulable sta- 
te [8]. Subacute DVT is at a critical transitional 
stage from acute thrombus organization to 
chronic fibrosis; the thrombus is not yet fully 

Table 3. Comparison of long-term efficacy [n (%)]

Groups Incidence of post-thrombotic  
syndrome (Villalta Score ≥5 Points)

Deep Venous  
Patency Rate

Combined Group (n=48) 5 (10.42) 43 (89.58)
Catheter-directed Thrombolysis Group (n=45) 12 (26.67) 33 (73.33)
Χ2 4.106 4.106
P 0.043 0.043

Table 4. Comparison of thrombus removal grade [n (%)]
Groups III II I 0
Combined Group (n=48) 40 (83.33) 7 (14.58) 1 (2.08) 0 (0.00)
Catheter-directed Thrombolysis Group (n=45) 25 (55.56) 12 (26.67) 6 (13.33) 2 (4.44)
Z 3.081
P 0.002
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adhered to the vascular wall but has formed a 
tight connection, with the body initiating inflam-
matory repair and endogenous fibrinolytic res- 
ponses [9]. Therefore, subacute DVT exhibits 
significantly decreased sensitivity to thrombo-
lytic therapy alone, and effective vascular re- 
canalization cannot be achieved by convention-
al anticoagulation treatment. Improper man-
agement may lead to further thrombotic fibro-
sis and progression to post-thrombotic syndro- 
me, which severely impairs limb function and 
may even induce fatal pulmonary embolism.

CDT is one of the core interventional modalities 
for the clinical treatment of lower extremity 
DVT. By inserting a thrombolytic catheter direct-
ly into the thrombus, this technique enables 
targeted delivery of thrombolytic agents to  
the lesion site, substantially increasing local 
drug concentration. Compared with conven-

tional systemic thrombolysis, CDT exerts a 
more significant thrombolytic effect on estab-
lished large thrombi with a relatively lower  
risk of systemic bleeding [10]. However, in sub-
acute DVT, the thrombus has undergone vary-
ing degrees of fibrosis, which often limits the 
thrombolytic efficiency of CDT monotherapy, 
prolongs the treatment course, and corre-
spondingly increases the risk of bleeding [11]. 
PMT is a physical thrombectomy technique that 
can rapidly fragment and aspirate most of the 
thrombus using specialized devices, quickly 
restoring venous luminal blood flow and making 
it more suitable for the treatment of subacute 
thrombi. However, the application of PMT alone 
still has the drawback of residual microthrombi 
[12, 13]. Based on the advantages and disad-
vantages of these two techniques, the com-
bined therapy of PMT and CDT is expected to 

Figure 1. Color Doppler ultrasound changes in patients with subacute lower extremity deep vein thrombosis treated 
with percutaneous mechanical thrombectomy combined with catheter-directed thrombolysis. A, B: Before treat-
ment, the popliteal vein lumen was filled with heterogeneous, hyperechoic thrombi, and the blood flow signal was 
significantly reduced or absent, indicating venous occlusion and blood flow obstruction. C, D: After treatment, the 
thrombus was significantly reduced or disappeared, the lumen was patent, and color Doppler ultrasound showed 
the restoration of continuous blood flow signal with normal blood flow velocity and direction, indicating good recana-
lization.
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achieve synergistic effects and further improve 
the overall therapeutic efficacy.

The results of this study demonstrated that  
the combined group achieved significantly high-
er overall clinical response rate and superior 
thrombus removal grade compared with the 
CDT group. The potential mechanism may be as 
follows: PMT can rapidly eliminate most of the 
thrombus burden and reconstruct effective 
venous blood flow channels through mechani-
cal fragmentation and aspiration [14]. On this 
basis, CDT can more fully contact and pene-
trate the residual thrombus tissue, further lys-
ing microthrombi and residual thrombi [15]. In 
addition, mechanical thrombectomy reduces 
the pressure within the venous system, im- 
proves the local microcirculation environment, 
thereby facilitating the diffusion and action of 
thrombolytic agents in the thrombus and fur-
ther enhancing the overall thrombectomy effi-
ciency [16].

In terms of surgery- and hospitalization-related 
indicators, this study found that the combined 

py can more thoroughly clear the thrombus, 
reduce the continuous mobilization of coagula-
tion substrates in the body, terminate the fibri-
nolytic process more quickly, and thus acceler-
ate the decrease in D-D levels [18]. Meanwhile, 
the rapid relief of thrombus burden can allevi-
ate vascular endothelial injury and local inflam-
matory responses, thereby downregulating the 
expression levels of inflammatory adhesion 
molecules.

In addition, the combined treatment group 
showed more significant improvements in lower 
extremity circumference difference and he- 
morheological parameters, indicating that this 
regimen can more effectively promote the 
reflux of interstitial fluid and relieve limb swell-
ing symptoms. Chronic inflammation and tis- 
sue hypoxia caused by thrombosis can lead  
to platelet activation, enhanced erythrocyte 
aggregation, and increased blood viscosity. 
Combined therapy improves microcirculation 
perfusion through efficient thrombectomy, 
thereby exerting a more positive regulatory 
effect on hemorheological parameters [19, 20].

Figure 2. Comparison of surgical and inpatient related indicators between 
the two groups. Compared with the catheter-directed thrombolysis group, 
###P<0.001.

group had significantly shorter 
thrombolysis duration, lower 
urokinase dosage, and redu- 
ced length of hospital stay. 
This is because PMT can rap-
idly clear large thrombi in the 
early stage of treatment, the- 
reby shortening the overall 
thrombolysis course, reducing 
the dosage and duration of 
thrombolytic agent administra-
tion, lowering the risk of drug-
related adverse reactions, and 
helping to shorten the hospital 
stay [17]. These findings high-
light the dual advantages of 
combined therapy in improving 
treatment efficiency and opti-
mizing medical resource utili- 
zation.

Regarding coagulation and 
inflammatory indicators, the 
combined treatment group 
exhibited a more significant 
reduction in the levels of FIB, 
D-D, VCAM-1 and PECAM-1 
after treatment compared with 
the CDT group. The underlying 
reason is that combined thera-
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Figure 3. Comparison of coagulation indicators before and after treatment between the two groups (
_
x  ± sd). A: FIB 

(g/L); B: D-D (mg/L); C: PLT (×109/L). Compared with before treatment in the same group, ***P<0.001; Compared 
with the catheter-directed thrombolysis group, ###P<0.001; ns indicates no statistically significant difference. FIB, 
fibrinogen; D-D, D-dimer; PLT, platelet count.

Table 5. Comparison of inflammatory markers before and after treatment (
_
x  ± sd)

Groups
VCAM-1 (ng/mL) PECAM-1 (ng/mL)

Before treatment After treatment Before treatment After treatment
Combined Group (n=48) 985.62±145.24 485.63±72.25 65.84±9.42 36.47±5.92
Catheter-directed Thrombolysis Group (n=45) 972.81±138.56 612.52±85.37 64.93±10.13 45.23±6.91
t 0.435 7.754 0.449 6.578
P 0.665 <0.001 0.655 <0.001
Note: VCAM-1, vascular cell adhesion molecule-1; PECAM-1, platelet endothelial cell adhesion molecule-1 PECAM-1.

Table 6. Comparison of lower extremity circumference difference before and after treatment (
_
x  ± sd)

Groups Before treatment After treatment t P
Combined Group (n=48) 4.52±1.05 1.52±0.48 18.003 <0.001
Catheter-directed Thrombolysis Group (n=45) 4.48±1.12 2.15±0.63 12.163 <0.001
t 0.178 5.445
P 0.859 <0.001

Table 7. Comparison of hemorheological parameters before and after treatment (
_
x  ± sd)

Groups

Plasma Viscosity 
(Mpa·S) Hematocrit (%) Platelet Adhesion  

Rate (%)
Whole Blood High-Shear 

Viscosity (Mpa·S)
Before 

treatment
After  

treatment
Before  

treatment
After  

treatment
Before 

treatment
After  

treatment
Before 

treatment
After  

treatment
Combined Group (n=48) 1.98±0.25 1.52±0.18 45.12±4.56 40.23±3.85 32.45±5.67 25.12±4.23 6.89±0.78 5.12±0.65

Catheter-directed  
Thrombolysis Group (n=45)

2.01±0.27 1.75±0.22 44.89±4.78 42.85±4.12 33.12±5.89 28.95±4.78 6.92±0.81 5.78±0.72

t 0.556 5.533 0.238 3.170 0.559 4.098 0.182 4.645

P 0.579 <0.001 0.813 0.002 0.578 <0.001 0.856 <0.001

Table 8. Comparison of complications and recurrence rate [n (%)]

Groups Total incidence  
of complications

Severe 
bleeding 

Perioperative  
pulmonary embolism Recurrence

Combined Group (n=48) 4 (8.33) 1 (2.08) 0 (0.00) 2 (4.17)
Catheter-directed Thrombolysis Group (n=45) 6 (13.33) 2 (4.44) 1 (2.22) 8 (17.78)
Χ2 0.196 0.003 0.001 4.873
P 0.658 0.955 0.974 0.027
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In terms of safety and long-term prognosis, the 
results of this study showed no statistically sig-
nificant difference in the incidence of complica-
tions between the two groups, but the disease 
recurrence rate in the combined treatment 
group was significantly lower. This suggests 
that under the premise of standardized opera-
tion, PMT combined with CDT does not increase 
the risk of bleeding or vascular injury, with well-
controllable safety, and is conducive to improv-
ing the long-term prognosis of patients.

However, this study has certain limitations. 
First, it is a single-center retrospective study 
with a limited sample size and potential selec-
tion bias. Second, the treatment regimen was 
non-randomly assigned; although the baseline 
characteristics of the two groups were bal-
anced and comparable, unmeasured confound-
ing factors may still affect the study results. 
Third, the 6-month follow-up duration is insuffi-
cient for evaluating the long-term incidence  
of PTS and long-term deep venous patency. 
Fourth, PMT has high requirements for equip-
ment and operational experience, and the fea-
sibility of popularizing this technique in primary 
hospitals with limited medical resources needs 
further verification. Future multicenter, large-
sample randomized controlled trials are re- 
quired to provide higher-level evidence-based 
medical evidence for the clinical application of 
this combined treatment regimen.

In conclusion, compared with CDT monothera-
py, percutaneous mechanical thrombectomy 
combined with catheter-directed thrombolysis 
achieves superior clinical efficacy in the treat-
ment of subacute lower extremity DVT. This 
combined regimen not only significantly im- 
proves thrombus clearance rate, shortens the 
treatment course, and reduces the dosage of 
thrombolytic agents but also more effectively 
ameliorates patients’ hemodynamic and inflam-
matory status. It reduces the risk of disease 
recurrence while ensuring treatment safety, 
thus holding significant clinical promotion 
value.
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