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surgies accurately.

OBJECTIVE: To analyze the stress distribution of different simple interrupted suturing directions on the skin wound by
establishing the skin finite element model, and to provide basic data for the study of scar formation.

METHODS: Porcine back skin uniaxial tensile test was performed to provide reference for the mechanical properties of
human skin. Orthotropic skin wound model was established using ABAQUS to calculate the stress distribution on the

wound in different suturing directions.

RESULTS AND CONCLUSION: The anisotropic mechanical properties of skin wound influenced the suture stress
significantly. The elastic modulus along the Langer’s line was larger than that in the vertical direction. The stress
increased orderly in the Langer’s line direction, the Langer’s line deflected 30°, bias Langer’s line 45° and vertical
Langer’s line. These results suggest that the clinical incision should be made along the Langer’s line direction.
Additionally, the cut at an angle with Langer’s line can also reduce the stress of suture.
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Figure 1 Simple interrupted suture
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Figure 2  Four kinds of wound models
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Figure 3 Bama miniature pig skin samples and experimental
equipments
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Figure 5 Calculated results of the incision sutured along the Langer’s line
Pl A Jy Mises N i KAE 121.8 MPa; B bl KW )y i K{H 128.6 MPa.
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6 EHARKGAEGOESEITESR
Figure 6 Calculated results of the incision sutured perpendicular to the Langer’s line
EIVE: |8 Al Mises [ )y KA 147.1 MPa; B Jyds K25 7 154.3 MPa.
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Figure 7 Calculated results of the incision sutured with 30° angle to the Langer’s line
K B A h Mises W 1 K{E 132.4 MPa; B Jfii K33 /1 138.2 MPa.
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Figure 8 Calculated results of the incision sutured with 45° angle to the Langer’s line
EIVE: 18 Al Mises [ )y KAl 140 MPa; B yfx K3 J) 145.7 MPa.
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Figure 9 Output pathway of stress in the wound sutured along the

Langer’s line
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Figure 11 Output pathway of stress in the wound sutured
perpendicular to the Langer’s line
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Figure 13
of Langer’s lines in
human body
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Figure 10 Mises stress distribution in the wound sutured along the
Langer’s line
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Figure 12 Mises stress distribution in the wound sutured
perpendicular to the Langer’s line
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Figure 14  Schematic diagram
of simple continuous suture and
“8”-shaped suture
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