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Safety and reliability of using high-frequency electric welding
device for arterial closure
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Abstract Objective: To investigate the safety and reliability of using high-frequency electric welding device (HFWD) for
arterial closure.
Methods: Six Tibetan minipigs were equally randomized into HFWD group and harmonic scalpel group (HS
group). Under general anesthesia, carotid and femoral arteries of the pigs were isolated and skeletonized, and
were then closed and divided using HFWD or HS, respectively. The bursting pressure of the vessels after sealing,

sealing time, maximum temperature during sealing and the pathological injuries in the sealing area were compared
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Results: In all vessels without distinction of diameter, the average burst pressure after sealing in
HFWD group was significantly higher than that in HS group (489.64 mmHg vs. 439.88 mmHg,
P<0.05); in vessels with diameter <3 mm, the burst pressure showed no significant difference between
HFWD group and HS group (593.40 mmHg vs. 572.48 mmHg, P>0.05); in vessels with diameter
either >3~5 mm or >5~7 mm, the burst pressure in HFWD group was significantly higher than that
in HS group (457.02 mmHg vs. 404.32 mmHg; 418.51 mmHg vs. 342.84 mmHg, both P<0.05). No
matter what the vessel diameter was, the sealing time in HFWD group was significantly shorter than
that in HS group (all P<0.05). The average maximum temperature during sealing in HFWD group was
significantly lower than that in HS group (65.91 °C vs. 105.25 °C, P<0.05). The collagen denaturation

and smooth muscle injury in vascular wall of the sealing site were milder in HFWD group than those in

870 o 5] B AR
between the two groups.
HS group.
Conclusion: Using HFWD for arterial closure is safe and reliable.
Key words Arteries; Welding; Ultrasonic Surgical Procedures
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Figure1 Bursting pressure measuring system
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Table 1 Comparison of bursting pressure between HFWD group and HS group (x + s)

B (mm)

21 >1.5~3 >5~7 N
HFWD 41 593.40 + 97.72 457.02 + 66.04 418.51 +88.92 489.64 + 112.92
HS 41 572.48 + 56.03 404.32 + 60.65 342.84 + 88.07 439.88 + 119.48

P >0.05 <0.05 <0.05
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Figure 2 Temperature tendencies during the process of arterial

sealing of HFWD group and HS group

2.3 MEHERE

NIX AR KNG, HEW DZH P 4 1l %5 Bisf i) 1
D THSH[ (5.95+0.63) s vs. (6.94+0.66) s];
P I A A AR L e, HE W D445 5 42 1fi 45 4]
£ BF 1] 34 70 T 1S 20 A [) 487 428 1045 1) P 5 Ik ) (3
P<0.05) (3%2) .

B3 ARGREFILE (HE x40)
Figure 3 Pathological changes of thermal injury (HE x40)
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#®2 HFWD A5 HS AAAHEE (x+s)
Table2 Comparison of sealing time between HFWD group and
HS group (x +s)

>1.5~3 >3~5 >5~7 NES
HFWD 4H 5.84+0.77 5.97+046 6.02+0.63 5.95+0.63
HS 4 6.87+0.61 693+0.65 7.02+0.73 6.94+0.66

p <0.05 <0.05 <0.05 <0.05
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A: HFWD4H; B: HS4
A: HFWD group; B: HS group
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