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6 10

P>0.05 3 200 mL/min(A1),250 mL/min(B1),300 mL/min(C1) 3

18 000 r/min(A2) 25 000 r/min(B2) 35 000 r/min(C2)

3 P <0.05 3

P>0.05 250 mL/min 3 P<

0.05 2 5000 r/min
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Trial-production and simulation experimental research of new deep venous rotary-cut suction

thrombectomy device

SUN Li-Jian, YAN Shi-Ju, SONG Cheng-li

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

To trial- produce the rotary- cut suction thrombectomy device and conduct simulation experiment in

vitro; to study on the impacts of suction flow rate and rotation speed on the thrombectomy effect, and the impacts were

compared with those of the similar mechanical thrombectomy device. Thrombectomy device was trial-produced;

fluid model was designed; experimental platform was established. Sixty thrombus samples without any statistical

differences were prepared for six groups, each group of ten samples (P>0.05). Three groups had different suction flow rates,

respectively 200 mL/min (A1), 250 mL/min (B1), 300 mL/min (C1). And the other three groups had different rotation

speeds, respectively 18 000 r/min (A2), 25 000 r/min (B2), 35 000 r/min (C2). The sample quality, thrombectomy time, and

discharge amount during the experiment were recorded. With different suction flow rates, significant differences

were found in the thrombectomy time among three groups (P<0.05), and the thrombectomy time was negatively correlated

with the suction flow rate; no significant differences were found in the liquid discharge amount (P>0.05); the B1 group with

the suction flow rate of 250 mL/min had the best thrombectomy effect. With the different rotation speeds, significant

differences were found in the thrombectomy time and the discharge amount (P<0.05), and the group with the rotation rate of

25 000 r/min had the best thrombectomy effect. Compared with the similar mechanical thrombectomy device, the proposed

device had obvious advantages in the thrombectomy time and thrombectomy rate. Compared with the similar

mechanical thrombectomy device, the new thrombectomy device has a higher thrombus removal rate in vitro and better

thrombectomy effect in vitro, with obvious advantages in the clear time and liquid discharge amount.
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50% 1 40%

Pulmonary E-mbolism

PE 2-5

20 30

60
6

7 20
8

9

1

1.1

Amplatz

150 000 r/min 10-12 Amplazt

3

Y

, 3 mm

6 mm 1 13

1 4 mm 1 mm 1 3 mm

2 4 mm 1 mm 1

2

PEBAX 100 cm 14-16

1

10 000~50 000 r/min

1

1.2

Müller 17

18 4

Muller 87%

2

1

343 mL/min 19 1

2

173 mL/min

/2 343 mL/min 2

200 mL/min(A1), 250 mL/min(B1) 300 mL/

min(C1) 25 000 r/min

18 000 r/min(A2) 25

000 r/min(B2) 35 000 r/min(C2)

250 mL/min

2

1.3

20~30 kg
20

10 mm 100 cm

4 3 g
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1.4

1

2

2

1.5

0.01 g

2

1.6

SPSS19.0

P<0.05

2

3

SPSS

1 LSD Dunnett

1

3

A1 B1 C1 P>0.05 B1 C1 P>0.05

3 A1 B1

P<0.05 A1 C1 P<0.01 B1 C1 P>

0.05 3 A1 B1

C1 P>0.05 B1 C1 P>0.05

1 (P>0.05)

A1 B1 (P<

0.01 C1 P<0.05 3

P>0.05

2 LSD Dunnett

2

3

A2 B2 C2 P>

0.05 B2 C2 P>0.05 3

A2 B2 P<0.01 A2 C2 P<

0.05 B2 C2 P>0.05 3

A2 B2 P<0.05 A2 C2

P>0.05 B2 C2 P<0.05

2 P>0.05

A2 B2 P<

0.01 C2 P<0.05 ,B2 C2

P>0.05 A2 B2 C2

B2 C2

3

C1

B1 4

3 C1

3

C1

100 m B1

5

B2
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3

Fogarty

Amplatz

100 m

Item

1

2

3

4

5

6

7

8

9

10

Average

Quality (g)

A1

3.05

3.05

3.08

3.01

3.03

3.06

3.03

3.03

3.07

3.01

3.04

A1

3.00

3.03

3.05

3.01

3.00

3.02

3.00

3.00

3.02

3.02

3.02

C1

3.04

3.02

3.07

3.04

3.05

3.04

2.90

3.10

3.05

3.08

3.04

Embolectomy time (s)

A1

15.3

14.8

17.7

18.1

30.7

17.9

20.7

14.6

15.1

21.0

18.6

B1

26.4

11.5

14.7

10.4

15.5

13.5

10.1

12.8

13.6

9.6

13.8

C1

7.8

9.2

12.7

12.5

9.5

9.8

10.7

8.9

12.0

Discharge amount (ml)

A1

25

40

43

43

95

50

55

43

46

64

50

B1

107

38

50

39

55

35

35

46

45

35

49

C1

25

40

60

40

40

40

55

35

49

Note: The suction flow rates of A1, B1, C1 groups were respectively 200 mL/min, 250 mL/min, and 300 mL/min.
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1

2

3

4

5

6

7

8

9

10

Average

Quality (g)

A1

3.05

3.05

3.08

3.01

3.03

3.06

3.03

3.03

3.07

3.01

3.04

A1

3.00

3.03

3.05

3.01

3.00

3.02

3.00

3.00

3.02

3.02

3.02

C1

3.04

3.02

3.07

3.04

3.05

3.04

2.90

3.10

3.05

3.08

3.04

Embolectomy time (s)

A1

15.3

14.8

17.7

18.1

30.7

17.9

20.7

14.6

15.1

21.0

18.6

B1

26.4

11.5

14.7

10.4

15.5

13.5

10.1

12.8

13.6

9.6

13.8

C1

7.8

9.2

12.7

12.5

9.5

9.8

10.7

8.9

12.0

Discharge amount (ml)

A1

25

40

43

43

95

50

55

43

46

64

50

B1

107

38

50

39

55

35

35

46

45

35

49

C1

25

40

60

40

40

40

55

35

49

Item

1

2

3

4

5

6

7

8

9

10

Average

Quality (g)

A1

3.05

3.05

3.08

3.01

3.03

3.06

3.03

3.03

3.07

3.01

3.04

B1

3.00

3.03

3.05

3.01

3.00

3.02

3.00

3.00

3.02

3.02

3.02

C1

3.04

3.02

3.07

3.04

3.05

3.04

2.90

3.10

3.05

3.08

3.04

Embolectomy time (s)

A1

15.3

14.8

17.7

18.1

30.7

17.9

20.7

14.6

15.1

21.0

18.6

B1

26.4

11.5

14.7

10.4

15.5

13.5

10.1

12.8

13.6

9.6

13.8

C1

7.8

9.2

12.7

12.5

9.5

9.8

10.7

8.9

12.0

Discharge amount (mL)

A1

25

40

43

43

95

50

55

43

46

64

50

B1

107

38

50

39

55

35

35

46

45

35

49

C1

25

40

60

40

40

40

55

35

49

Note: The rotation speeds of A2, B2, C2 groups were respectively 18 000 r/min, 25000 r/min, and 35 000 r/min.
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1

2

3

4

5

6

7

8

9

10

Average

Quality (g)

A2

3.00
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3.10

3.07
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3.03
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C2
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2.86
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Embolectomy time (s)

A2

21.80

26.60

30.50

28.20

25.00

35.90

38.00

22.00

28.00

34.10

29.00

B2

26.4

11.5

14.7

10.4

15.5

13.5

10.1

12.8

13.6

9.6

13.8

C2

24.5

26.8

30.4

22.2

22.0

20.9

26.5

20.2

25.9

21.8

24.3

Discharge amount (mL)

A2

65

87

135

100

75

80

80

48

85

83

89

B2

107

38

50

39

55

35

35

46

45

35

49

C2

51

83

98

50

70

80

84

56

96

61

73
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