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Effects of teeth profile on the safety of laparoscopic grasper
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Abstract: Objective To analyze the clamping capabilities of laparoscopic graspers with different teeth profiles during tissue

clamping operation, thereby providing valuable reference for the design of grasper. Methods ANSYS was used for finite element

analysis. The relationships between the compression and the traction effect of 4 kinds of teeth profiles (trapezoidal, nail-shaped,

right-angled wedge-shaped and isosceles wedge-shaped) were compared, and the reasons for different clamping capabilities were

analyzed by strain nephogram. Taking the tissue clamping without damages or slippage as the standard, the clamping capabilities

of different teeth profiles were evaluated. Results The right-angled wedge-shaped teeth had the best ability to clamp tissues, while

the nail-shaped teeth caused damages to tissues easily and had the worst traction performance. The trapezoidal teeth and isosceles

wedge-shaped teeth had similar traction performances, but the compression of isosceles wedge-shaped teeth was better. Moreover,

the teeth number had obvious effects on traction performance. Conclusion The clamping capability of laparoscopic grasper depends

on the profile and number of teeth; and the safety of clamping tissues by laparoscopic grasper is determined by peak stress and

clamping capability. The teeth profile with a high peak stress does not mean that the grasper has a strong capability of tissue

clamping, and the capability of clamp deformation should be considered in the evaluation of traction capability.

Keywords: laparoscopic grasper; teeth profile; equivalent stress; finite element analysis
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Fig.1 Diagram of clamping action

SR 1 BRI s SR 2 Fo R R Bl

XT A AL ih FE A HAA S < 2 i 7 ) 9 20 2 s TR AS il
Lo, X BRI [ 24 o, 21 23 S 19 4o v PR o)
Rz hr 07 m A A 3h A
1.2 S HriEsy

X LA [R] T 550 2 i Je 1 B i e a5, e e i R
PR DUELA XPRRPE , BT A R 172 et i B~ B o 43
Mo 32 FHAN L 2 (4 4 FhAS [R]85 0% B Sk A R 0 B XoF
G o FHARRSHARIE], 4 R o = BEAR ), RSE S 800
Fl, FeFpid i, Jedtxt T4 41 R AR /N — 5
53, B2 TRV TE R A A 2 o DX 3l — 8 e R Y
R OR TR AR L 45 SR B M Aff P U/ i R RO A 2 A7
J17E T A2 B S e, 2 2L ) B 8 FIHAAE
B B IR AL o A B Sk i T R T PG
Ak o TR UL SR 50x50%4 1377 R

EIERE
B2 NEERH KRR
Fig.2 Models of grasper jaws with different teeth profiles
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Tab.1 Size parameters of grasper jaws with different teeth profiles
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Fig.3 Relationship between peak equivalent stress and compression distance
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Fig.4 Relationship between non—slippage traction distance and compression distance
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Fig.5 Strain nephograms of clamping tissues by different grasper jaws at 0.8 mm compression
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Fig.6 Safety clamping ranges of grasper jaws with different teeth profiles
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Tab.2 Parameters of grasper jaws at the maximum safe traction distance
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