Biomechanics of Tendons and Ligaments (incomplete notes)
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FIG. 3-4

Elecuon miciograph of a patellar tendon insertion from a dog.
showing four zones {25.000). Zone 1, paraliz! coliagen fibers;
20ne 2, unmineralized fibrocanilage: zone 3, mineralized fibro-
cartiiage; zone 4, conical bone. The ligament-bone juncuon {not
pcuxed] has a similar €. with 1
trom Cooper, R, R, and Misal, S.: Tendon and ligament insertion.
A kgt and elecron microscopic study. J. Bone Joint Surg.
S2A1, 1970}

Load-elongation curve for 1adbit tendon tested 10 failure in
tension. The numbers indicate the four charactensiic regions of
the curve. [1} Primary. o “toe,” region, in which the tissue
eciongated with 3 small increase in 1oad as the wavy collagen
fibers Swaightened out. [2) Secondary. o “knear,” region, in
which the fibers swaigniened out and the stffness of the
specimen increased rapidly. Deformation of the ussue began
and had 3 more or fess finear relaanship with load. {3} End of
secondary fegion. Tne 1oad value 2t this pont is designated as
P, Progressive failure of the collagen fibers took place atter Py,
was reached, and small force reductions {dips] occurred in the
curve. (4) Maxsmum 1030 (Py,,.). fefiecting me ulumate tensite
suength of the ussue. Complete failure occurred tapidly, and the
specimen l0st s ability 10 suppont loads. {Adapted from
Canstear, 1987.)

FIG. 3-6
Scanning elecaon micragraphs of unloaded {relaxed) and loaded collagen fibers of human knee
ligarments {10.000%}. A. The unloaded coliagen fibers have a wavy configurauon. B. Tne
coilagen fibers have swaightened out under 0. [Reprinted with pemission from Kennedy.,
J. C., et al.: Tension studtes of human knee ligaments. Yield point. uitimate f3ilure, 3nd disrupuon
of the cruciate and fibiaj collateral igamens. J. Bone Jont Swrg.. S8A350-355, 1976.)
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FIG. 3-7

Loag-elongation curve for a human higamentum fiavum (60 10

70% elasuc fibers) 1ested i tension o failure. AL 70% elongauon

the ligament exhibted 3 great wxrease m suffness witn

addiuonal loading and failed abruptly without further deforma-

ton. {Aaapted from Nachemson and Evans, 1968)
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FIG.3-8
essive faliure of the anterior cruciate ligament
from a cadaver knee

graphically; photos comrespond to similarly num-
bered points on the curve. {Counesy of Frank R
Noyes, M.D., and Egward S. Grood, Ph.D.)
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