= |f you are viewing this course as a
recorded course after the live webinar, you
can use the scroll bar at the bottom of the
player window to pause and navigate the
course.

This handout is for reference only. Non-
essential images have been removed for
your convenience. Any links included in the
handout are current at the time of the live
webinar, but are subject to change and
may not be current at a later date.

No part of the materials available through the continued.com site
may be copied, photocopied, reproduced, translated or reduced to
any electronic medium or machine-readable form, in whole or in part,
without prior written consent of continued.com, LLC. Any other
reproduction in any form without such written permission is
prohibited. All materials contained on this site are protected by
United States copyright law and may not be reproduced, distributed,
transmitted, displayed, published or broadcast without the prior
written permission of continued.com, LLC. Users must not access or
use for any commercial purposes any part of the site or any services
or materials available through the site.
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Technical issues with the Recording?

= Clear browser cache using these instructions

= Switch to another browser
= Use a hardwired Internet connection
= Restart your computer/device

Still having issues?
= Call 866-782-9924 (M-F, 8 AM-8 PM ET)
= Email customerservice@OccupationalTherapy.com
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Elbow Stiffness: Biological
and Neurological
Considerations

Paul J. Bonzani MHS, OTR/L, CHT
Assistant Clinical Professor
Department of Occupational Therapy
University of New Hampshire

3 Learning Outcomes

= After this course, participants will be able to
describe the physiological timing of contracture
development.

= After this course, participants will be able to list
neurophysiological/occupation-based phenomena
associated with the development of elbow
stiffness.

= After this course, participants will be able to
describe preventative strategies designed to
reduce occupational performance deficits with
elbow stiffness.

2/4/2020



2/4/2020



Elbows are built
to flex!

30-degree anteversion angle

The carrying angle

= The angle formed by = The laxity of the radio-

the long axis of the humeral joint
humerus and the long contributes to an
axis of the ulna. orientation to valgus.
= The anatomic = Males: 11-14 degrees,
arrangement of the Females: 13-16

distal humerus causes  degrees.
to orientation toward
valgus.

("Q2)
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Radial Head Anatomy
15 degrees

d CC BY-SA 3.0 via Wikimedia Commons -
us2.jpg#/media/File:Radius2.jpg

"Radius2" by Anatomist90 - Own work. Licensg
https://commons.wikimedia.org/wiki/File:Ra




Forearm Axis of Rotation
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Video of the Mechanics of
Flexion/Extension

Video of the Mechanics of
Supination and Pronation
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Osteokinematic Vs. Functional
Movement of the Elbow

= Extension/Flexion (0-145)
= Supination/Pronation (85/80)
= Functional extension/flexion (30-130)

= Functional pronation/supination (50/50)

The Medial Ligaments:
The Main Source of Stability to Valgus Forces.

= Anterior bundle: 3 functional regions
= Anterior fibers: taut in full extension.
= Middle fibers: taut in mid range flexion.

= Posterior fibers: taut with the posterior bundle at end
range flexion.

= Posterior bundle: Taut in flexion past 90 degrees.
Strengthened by the transverse fibers of cooper’s
ligament.
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The Lateral Ligaments

= The radial collateral ligament.

= The accessory collateral ligament.

= The lateral ulnar collateral ligament.

= The annular ligament.

("Q5)
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Collateral Ligament Function

= Varus-Valgus stability.

= Limitation of internal-external rotation of the ulna on
the humerus

= Norms: 5 degrees of medial rotation and 10
degrees of lateral rotation.

» L oss of LUCL is associated with increased ulna

external rotation: posterior-lateral rotary instability
(PLRI).

20
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Soft Tissue Structures:
Joint Capsule

= The anterior capsule lends some stability to the
joint.

= Thin, transparent structure.

= Lax in flexion-most capacity at 60-80 degrees.

= Main cause of flexion contracture following injury.

21
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Forearm Rotation

= Integration of the superior and inferior radio-ulnar
joints.

= The interosseous membrane binds the forearm
bones and maintains alignment.
= Parallel relationship in supination.

= Radius moves on the ulna during pronation.

24
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Contracture
Development

The physiology of stiffness
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Contracture Development

Intrinsic Contracture Extrinsic Contracture
» Loose bodies = Soft tissue contracture
= Joint derangement = Exostosis

(Q7)
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Intrinsic Contracture

= Loose body excision
= Plica excision

Typically a high force
repetitive motion injury

https://openstax.org/books/anatomy-and-physiology/pages/1-
introduction

28
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https://openstax.org/books/anatomy-and-physiology/pages/1-introduction

Extrinsic contracture

= Heterotrophic bone
formation

= By production of the
highly vascularized
nature of the anterior
elbow

29

Elbow: Predisposition to
Pericapsular Stiffness

= Anterior capsule has a
high concentration of
filoroblasts

= Rapid conversion to
myofibroblasts

= Mechanical
redundancy

= Confluence to other
Soft tissue structures

("Q9)
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Cellular processes

Cellular processes (cont.)
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Capsular Changes

Muscle/Neurological
Considerations
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Understanding Torque

N

LY_/

Big MA=Largest
Torque

\_T_/
Small MA=
Small Torque

No MA= No
Torque

/

[

Small MA= Small
Torque

35
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Postural Considerations

Co-Contraction Phenomena
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Co-contraction Phenomena

(*Q10)

Grade 3 Monteggia
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Show Flexion Video/home.
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Questions?

= Email: Paul.Bonzani@unh.edu
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