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Comparative study between intervention transcatheter direct thrombolysis and vein thrombolysis plus anti-coagulation therapy for treating lower extremity deep venous thrombosis

/XU Guo-jian// Surgery Department of Thyroid and Vessel, First People's Hospital of Foshan City, Foshan, Guangdong, 528000, China 

Abstract: Objective: To compare the therapeutic effect of intervention transcatheter direct thrombolysis and vein thrombolysis and anti-coagulation drugs on lower extremity deep venous thrombosis (DVT). Methods: A total of 61 patients with lower extremity DVT accorded with inclusion standards were selected. They were randomly divided into intervention transcatheter direct thrombolysis group (n=30, intervention group) and vein thrombolysis and anti-coagulation group (n=31, thrombolysis + anti-coagulation group). Patients were treated for four weeks as a course. Results: Total effective rate of intervention group was significantly higher than that of thrombolysis + anti-coagulation group (93.33% vs. 64.52%), χ2=4.987, P=0.032. There were no significant differences in hemorheology indexes between two groups before treatment, P>0.05. Compared with before treatment, after treatment, there were significant reductions in high shear whole blood viscosity, low shear whole blood viscosity, plasma viscosity and fibrinogen level in intervention group, P<0.05 all; there were significant reductions in plasma viscosity  and fibrinogen level in thrombolysis + anti-coagulation group, P<0.05 both. After treatment, compared with thrombolysis + anti-coagulation group, there were significant reductions in low shear whole blood viscosity [(12.10±2.13) mPa·s vs. (11.08±1.67) mPa·s] and plasma viscosity [(1.85±0.13) mPa·s vs. (1.31±0.09) mPa·s] in intervention group, P<0.05 both. After treatment, total effective rate of vessel open up in intervention group was significantly higher than that of thrombolysis + anti-coagulation group (90.00% vs. 61.29%), χ2=4.173, P=0.047. Conclusion: For patients with acute DVT and no operation contraindications, therapeutic effect of transcatheter direct thrombolysis is more significant. It can significantly improve hemorheology and vessel open up rate, it may be recommended as the preferred in clinic. 
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介入导管直接溶栓与静脉溶栓并抗凝治疗下肢深静脉血栓的对比研究/徐国建, 广东佛山市第一人民医院血管甲状腺外科, 广东 佛山 528000
摘要: 目的：对比导管直接溶栓和静脉溶栓加抗凝治疗下肢深静脉血栓的临床疗效。方法：选择符合纳入标准的下肢深静脉血栓患者61人，随机分为介入直接溶栓组(30例，介入组)和静脉溶栓+抗凝组(溶栓+抗凝组, 31例)。治疗4周为一疗程。结果：介入组总有效率为93.33%，显著高于溶栓+抗凝组的64.52% ( χ2=4.987, P=0.032)。两组治疗前血液流变学指标差异无统计学意义(P>0.05)。与治疗前比较，治疗后介入组全血高切粘度、全血低切粘度、血浆粘度及纤维蛋白原水平均显著降低(P均<0.05)；溶栓+抗凝组只有血浆粘度、纤维蛋白原水平显著降低(P均<0.05);与溶栓+抗凝组比较，治疗后介入组全血低切粘度[(12.10±2.13)mPa·s比(11.08±1.67)mPa·s]和血浆粘度[(1.85±0.13)mPa·s比(1.31±0.09)mPa·s]显著降低 (P均<0.05)。治疗后介入组血管开通总有效率为90.00%，显著高于溶栓+抗凝组的61.27%, χ2=4.173, P=0.047。结论：对于急性期深静脉血栓形成并且无手术禁忌证的患者，导管直接溶栓疗效更显著，能明显改善血液流变学和提高血管开通率，可推荐为临床首选。
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Anticoagulation therapy has been generally acknowledged as a main therapeutic method for low extremity deep vein thrombosis (DVT) by academia, while thrombolysis therapy also has been proved as an effective method treating DVT by a lot of researches [1]. Because interventional surgery can rapidly clear venous thrombus in a short time, and protect structure and function of venous valves etc. [2], so its application gradually increases in clinic. The present research aimed at discussing advantages and disadvantages of above two methods in order to guide coming treatment.

1  Data and methods

1.1 General data

A total of 61 patients with lower extremity DVT, who hospitalized in our hospital from Mar 2012 to Mar 2014, were enrolled, including 34 men and 27 women. They were divided into two groups: intervention transcatheter direct thrombolysis group (n=30, intervention group) , the age was 19~71(42.37±7.42) years old and the course of disease was 5~14 (8.25±5.21)d, and the involved limbs included 16 cases with left side, eight cases with right side and six cases with both sides; and vein thrombolysis and anti-coagulation group (thrombolysis + anti-coagulation group, n=31), the age was 21~72(44.78±6.15) years old and the course of disease was 5~14(8.73±4.93)d, and the involved limbs included 21 cases with left side, six cases with right side and four cases with both sides. There were no significant difference in gender, age, course of disease and involved limbs between two groups, P>0.05. 

1.2 Inclusion standards

(1) Diagnosis accord with diagnosis and treatment guidelines for DVT (second edition) [3]; (2) staging of disease is acute phase (course of disease is within four weeks); (3) No related therapeutic contraindications, such as thrombolysis, anticoagulation and intervention etc.; (4) Patients complicated with severe heart, brain, liver and renal disease and psychosis etc. are excluded; (5) Patients or entrusted people (patient’s family) sign the informed consent. 

1.3 Therapeutic methods  

Intervention group: catheter was delivered to the opening of common iliac vein through internal jugular vein or femoral vein, then delivered into iliac-femoral vein under the guidance of guidewire or steel needle, switching guidewire was placed, then thrombolysis catheter was put in, lateral aperture segment of which was placed in distal end of thrombus. Urokinase was infused, 600 000 ~ 10 000 000 U/24h, it can be divided into three/four times, 15~20 min infusion every time. Low molecular weight heparin sodium 12 000 ~ 18 000 U/24h was intravenously dripped via catheter, and thrombolysis catheter was retained for 2~3d [4]. Thrombolysis+anti-coagulation group: intravenous injection of urokinase with loading dose of 4000 U/kg within 30min; the maintenance dose was 600 000 ~ 1 200 000 U/d for 48~72h, it can be maintained for 5~7d if necessary. Patients received anticoagulation therapy after thrombolysis course ended. Coagulation indexes were monitored.

1.4 Observation indexes

(1) Judging basis of therapeutic effect: referred to therapeutic effect assessment standards revised by peripheral vascular disease committee of China Association of Integrative Medicine in 1995; the therapeutic effect were divided into clinical cure, apparent effect, effective and no effect [2]; (2) Hemorheology indexes: whole blood high shear viscosity, low shear viscosity， plasma viscosity and fibrinogen content; (3) B ultrasound apparatus was used to observe vessel recanalization. 

1.5 Statistical method

SPSS 20.0 software was used to perform all statistical analysis. Measurement data were expressed as mean ± standard deviation (
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Indexl (mPa + s) Index2 (mPa « s) Index3 (mPa « s) Index4 (g/L)
Group
Before After t/P Before After t/P Before After t/P Before After t/P
Intervention group 6.01+ 4.23+ 2.013/ 13.17+ 11.08%+ 1.865/ 2.29+ 1.31+ 2.567/ 3.57+ 2.78%k 2.023/
(n=30) 0. 83 0.57* 0. 037 1.53 1.67*4  0.042 0.23 0.09*2  0.021 0.62 0.56* 0.034

Thrombolysis + anti-co- 5.89+  4.67+ 1.002/ 13.424+ 12.10+ —0.213/ 2.18%+ 1.8% 2.113/ 3.43+ 2.95+ 2.011/
agulation group (n=31) 0.76 0. 61 0.262 2.12 2.13 0. 471 0. 14 0.13* 0. 025 0.53 0.74*  0.036

0.876/  0.633/ 0.832/ 3.234/ 0.987/  3.235/ 1.342/ 1.323/

LAE 0. 682 0.742 0. 693 0.01 0. 580 0.01 0.052 0. 056

Indexl1 : High shear whole blood viscosity, Index2:Low shear whole blood viscosity, Index3:Plasma viscosity, Index4: Fibrinogen. Compared

with before treatment * P<C0.05. Similarly hereinafter.

Table 3 Comparison of recanalization detected by B ultrasound between two groups

Group Complete patency Partial patency No patency Total effective rate
Intervention group (n=30) n(%) 17(56. 67) 10(33.33) 3(10. 00) 27(90. 00)2
Thrombolysis+anti- coagulation group (n=31) n(%) 10(32. 26) 9(29.03) 12(38.71) 19(61. 29)

x%/P 4.173/0. 047




), its comparison between two groups was performed using t test. Ranked data was analyzed using rank test. Numeration data was expressed as percentage, and its comparison was performed using chi-square test. P<0.05 was regarded as possessing significant difference. 

2  Results

2.1 Comparison of therapeutic effects between two groups

    Total effective rate of intervention group was significantly higher than that of thrombolysis + anti-coagulation group (93.33% vs. 64.52%), χ2=4.987, P=0.032. They were shown in table 1. 

Table 1 Comparison of therapeutic effects between two groups [n (%)]
	Group 
	Clinical cure
	Apparent effect
	Effective 
	No effect
	Total effective rate

	Intervention group (n=30)
	15(50.00)
	9(30.00)
	4(13.33)
	2(6.67)
	29(93.33) △

	Thrombolysis + anti-coagulation group (n=31)          

χ2/P
	11(35.48)
	4(12.90)
	5(16.13)
	11(35.48)
	20(64.52) 

4.987/0.024


Compared with medical therapy group △P<0.05. Similarly hereinafter. 

2.2 Comparison of hemodynamic indexes between two groups 

Compared with before treatment, after treatment, there were significant reductions in high shear whole blood viscosity, low shear whole blood viscosity, plasma viscosity and fibrinogen level in intervention group, P<0.05 all; there were significant reductions in only plasma viscosity and fibrinogen level in thrombolysis + anti-coagulation group, P<0.05 both. There were no significant difference in hemorheology indexes between two groups before treatment, P>0.05. Compared with thrombolysis + anti-coagulation group, after treatment, there were significant reductions in low shear whole blood viscosity and plasma viscosity in intervention group, P<0.05 both. They were shown in table 2. 

2.3 Comparison of recanalization between two groups after treatment 
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 After treatment, there were 17 cases with complete patency, 10 cases with partial patency and three cases without patency in intervention group, so the total effective patency rate was 90.00%; there were 10 cases with complete patency, nine cases with partial patency and 12 cases without patency, so the total effective patency rate was 61.29% in thrombolysis + anti-coagulation group. That of intervention group was significantly higher than that of thrombolysis + anti-coagulation group (χ2=4.173, P=0.047). They were shown in table 3.
3. Discussion

For now, clinical frequent risk factors for lower extremity DVT include operation, wound, immobilization on the bed, cardio- and cerebrovascular diseases and malignant tumor etc [6-11]. Along with B ultrasonography develops, detection rate of DVT rises year by year, American relative research data indicated that in recent years, total incidence rate of venous thromboembolism rose by 33.1% [12]. Recent foreign related study found that compared with white people, morbidity of DVT was lower but rose very rapidly in Asian population [13]. Currently, the most used therapeutic methods for DVT of acute phase are surgical intervention and oral thrombolysis and anticoagulation drugs. Antithrombotic and thrombolysis treatment guidelines for venous thromboembolism formulated by American Thoracic Society in 2008 recommended transcatheter direct thrombolysis technique as a preferred method treating DVT of acute phase. Advantages of transcatheter direct thrombolysis technique were: (1) the thrombolysis catheter directly deliver high concentration thrombolytic drugs to thrombus sites, thrombolysis efficiency is high;  (2) incidence rate of systemic bleeding is low; (3) it possesses wide indications. As to oral thrombolysis and anticoagulation treatment, it’s usually a preferred therapeutic plan especially for acute phase DVT patients with course of disease ≤7d. Foreign scholars found that thrombolysis possessed definite therapeutic effect after five-year long-term follow-up [14]. 

In the present study, total effective rate of intervention group was significantly higher than that of thrombolysis + anti-coagulation group (93.33% vs. 64.52%), P=0.032. There were no significant difference in hemorheology indexes between two groups before treatment, P>0.05. Compared with before treatment, after treatment, there were significant reductions in high shear whole blood viscosity, low shear whole blood viscosity, plasma viscosity and fibrinogen level in intervention group, P<0.05 all; there were significant reductions in only plasma viscosity and fibrinogen level in thrombolysis + anti-coagulation group, P<0.05 both. After treatment, compared with thrombolysis + anti-coagulation group, there were significant reductions in low shear whole blood viscosity and plasma viscosity in surgical intervention group, P<0.05 both, suggesting that transcatheter direct thrombolysis can significantly improve hemorheology, reduce blood viscosity and decrease the possibility of further aggravating embolism. B ultrasound examination  indicated that total effective rate of recanalization in intervention group was significantly higher than that of thrombolysis + anti-coagulation group (90.00% vs. 61.29%), P=0.047, suggesting that compared with thrombolysis + anti-coagulation drugs, transcatheter direct thrombolysis can really significantly improve hemodynamic state. The causes may be that transcatheter direct thrombolysis makes the time for drug to reach thrombus much shorter than that of vein thrombolysis, and the drug concentration is higher. We need to suggest that, some study indicated that external application of traditional Chinese medicine as an auxiliary measure can significantly reduce complications and improve therapeutic effect [15], it is worth reference.

In summary, for DVT patients in acute phase without operation contraindications, therapeutic effect of transcatheter direct thrombolysis is more significant and definite. It can significantly improve hemorheology and hemodynamics, and should be the first choice in clinical
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