
Medial ulnar collateral ligament

The medial ulnar collateral ligament (MUCL) has the anterior, posterior and
transverse bundle. The anterior bundle is the most important in resisting valgus
stress, while the posterior and transverse bundle provide little functional support.
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Anterior Bundle (AMCL)

The AMCL attaches to the sublime tubercle of the ulna and the anterior inferior
aspect of the midportion of the medial epicondyle.
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Cadaver sectioning has demonstrated the anterior bundle (AMCL) to be  the
primary restraint to valgus loads with the radial head as a secondary stabilizer .
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The AMCL gives restraint to valgus and internal rotatory loads and is further
divided into 2 functional components: Anterior and posterior bands,
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with some authors including a third central band as well.
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Anterior, Central and Posterior Bands

The anterior bundle (AMCL) is divided into the anterior, central and posterior
bands.  The anterior band is taut in extension. The posterior band is loose in
extension but tightens as the elbow flexes.

Within the AMCL, the three different bands are characterized by different
biomechanical properties.  The anterior band is taut in full extension whereas the
Central Band is always taut throughout the full range of elbow motion.  The
posterior band is taut between mid and full flexion. At greater degrees of flexion
(~110°) the anterior band acts as a co-primary restraint with the posterior band.
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The central band remains taut throughout elbow flexion.
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Of the three bands, the anterior band of the AMCL has been shown to be the
primary constraint to valgus and internal rotatory forces of the elbow and it is the
primary constraint to a valgus load from full extension to half flexion.
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Greater AMCL strain leads to greater stability. Between 20 and 80 degrees of
flexion there is a nearly linear increase in AMCL strain. The elbow is most lax at
30 degrees of elbow flexion.  The percent strain of the AMCL increases with
increasing flexion angle which, in turn, leads to increased valgus stability.
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An almost linear strain response occurs from approximately 20° to 80° of elbow
flexion after which less AMCL lengthening is observed as the elbow flexes
further.
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AMCL tension increases at higher angles of elbow flexion and, yet, for each
incremental increase in flexion angle, the corresponding increase in AMCL
tension decreases.
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Because valgus flexibility is greatest at 30º and then decreases with increasing
elbow flexion with the majority of the change occurring between 30º and 60º
flexion, tendon reconstructions should be tightened at 30º flexion rather than 90º
flexion.
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Posterior Bundle
The posterior bundle plays a lesser role in valgus stability and is a fan-like
structure that originates from the medial epicondyle and inserts into the medial
posterior aspect of the olecranon.  The fan-shaped posterior bundle is poorly
identified unless the elbow is flexed to 90°
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and contributes little to medial stability.
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Transverse Bundle
The transverse bundle, which is often indistinguishable from the capsule,
originates and inserts on the ulna and provides little, if any, functional support to
the medial elbow.
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