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19 1. Photograph of tensile test machine and paired zig
apparatus used in this study.
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19 2. Photograph showing the eight fastening methods included
in this study.
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219 3. Photograph showing the eight fastening methods included
in this study (arrow: broken portion).
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E 1. The results of fixation strength and failure mode in eight

methods of ties or twists

Fixation strength at Mode of failure

failure
(Newtons)

Square knot 984 = 11 Wire fracture
Knot twist 1022 = 9 Wire fracture
Symmetric twist 520 £ 7 Untwist
Double symmetric twist 401 = 8 Untwist
Wire wrap 334 = 30 Unwrap

AO Method 320 £ 52 Wire unfold
AO with tuck 487 * 55 Wire unfold
Hairpin cerclage knot 1784 £ 18 Wire fracture
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Abstract

A comparison of the tensile strength

in surgical wire fastening methods

Jai-Hyun Park
Department of Medicine
The Graduate School, Yonser University
(Directed by Professor Chang-Dong Han)

Although the wire 1s a commonly used fixation material in
orthopaedic surgery, little is known about its fastening methods
and characteristics. The present study is purposed to evaluate the
strength of the different wire diameters and materials, the proper
twist pitch and numbers, the fixation strength in various fastening
methods, and the failure modes. The wires were subjected to
various types of square knot, knot twist, symmetric twist, double
symmetric twist, wire wrap, AO, AO with tuck, and hairpin
cerclage knot method. One size(0.97mm) of cobalt-chromium wire
and three sizes(0.46mm, 097mm, 1.20mm) of stainless steel wire
were used in this study. A noncyclic tensile loading study was
performed on Instron universal testing machine to determine the
relative strength of fixation.

Load failure levels increased with enlarging wire diameter. A
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cobalt-chromium wire was stronger than a stainless steel wire by
150%. For the optimum strength in symmetric twisting, two twists
were all that were needed for maximum strength. The optimum
twist pitch was 2.5 pitches for 1.20mm wire and two pitches for
097mm wire. The symmetrical twist technic was the most
practical because it was very simple to perform, strong enough,
efficient in maintaining tension applied during fixation, and least
likely to cause damage to the wire.

Key Words: wire, Instron, tensile strength
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