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Experimental evaluation of a novel low temperature plasma surgical system on porcine blood
vessels sealing
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Abstract: Objective To evaluate the sealing potential of a new surgical system which applies low temperature plasma (NTS-100)
in mesenteric vascular, gastric vein, splenic vein and abdominal wall vein. Methods Twelve piglets were randomly divided into
three groups, and each group underwent operation using NTS-100, Valley or PEAK surgical systems, respectively. The effectiveness
of sealing in the mesenteric vascular, the gastric vein, the splenic vein and the abdominal wall vein was evaluated and compared.
Results Successful sealing rate of NTS-100 on the mesenteric vascular with average diameter of 1.5 mm was 100%, and the delayed
bleeding rate was 0. No statistically significant difference was found when compared with Valley and PEAK (P > 0.05); Successful
sealing rate of NTS-100 on the gastric vein, splenic vein and abdominal wall vein with average diameter of 3.56 mm was 100%, and
the delayed bleeding rate was 0. Vessels with the greatest diameter of 4.53 mm could be sealed successfully. While, there was no
statistically significant difference when compared with Valley and PEAK (P > 0.05). Conclusion A new surgical system which
applies low temperature plasma (NTS-100) has favorable effectiveness on sealing vascular when compared with Valley and PEAK in
the operations on the mesenteric vascular, the gastric vein, the splenic vein and the abdominal wall vein.

Keywords: low temperature plasma surgical system (NTS-100); electrosurgical devices; vascular coagulation
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Tab.1 Comparison of results of blood vessels sealing test between three groups

NTS-100

Valley PEAK P

Sealing in mesenteric vascular (n=72)

Diameter of sealed blood vessel (mm)

Delayed bleeding rate (%) 0
Sealing in gastric vein, splenic vein and abdominal wall vein (n=12)

Diameter of sealed blood vessel (mm)

Success rate of sealing (%) 100

Delayed bleeding rate (%) 0

1.501 +0.255(1.01-1.88)
Success rate of sealing (%) 100

3.56 = 0.68(2.51-4.53)

1.496 +0.207(1.06-1.86)  1.534 £0.189(0.91-1.87)  0.528
100 100 -
0 0 -

3.62 +0.67(2.68-4.56) 3.45 +0.67(2.18-4.21) 0.822
100 100 -
0 0 -
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Fig.1 Sealing test in mesenteric vascular A: Valley was used in the mesenteric vascular sealing; B: PEAK was used in

the mesenteric vascular sealing; C: NTS-100 was used in the mesenteric vascular sealing; D: 1 hour after mesenteric
vascular was sealed by NTS-100
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Fig.2 Sealing test in gastric vein A: Schematic diagram; B: Gastric vein was measured; C: Sealing and cutting of gastric

vein by NTS-100; D: Successful sealing of gastric vein by NTS-100
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Fig.3 Sealing test in splenic vein A: Schematic diagram; B: Splenic vein was measured; C: Sealing and cutting of the

splenic vein by NTS-100; D: Successful sealing of splenic vein by NTS-100
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RIh

Sealing test in abdominal wall vein  A: Schematic diagram; B: Abdominal wall vein was identified; C: Abdominal wall
vein was exposed; D: Successful sealing of abdominal wall vein by NTS-100
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Fig.4
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