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Ld AC jOi nt d iS I Ocat i 0 n a CCO U ntS fO r Acromioclavicular (AC) joint %)cr:a)clzi(;(;?nv;zlzlsar Clavicle
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AC Joint Surgical Reconstruction

e There are many surgical procedures described |
but no gold standard Y L

e Reconstruction mainly focused on the CC \
ligaments

e Failures and high complication rates may be due -
to horizontal or rotational instability

e Better biomechanical understanding of isolated
AC joint is needed
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Previous AC Joint Biomechanical Studies
L

Type 2 Type 3

o Isolated AC joint not evaluated Type 1
(42.3%) (42.3%) (15.4%)

o Well developed SP bundle
o Less developed Al bundle

o No correlation to stability
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Objective/Hypotheses

Objective:
To biomechanically evaluate the isolated AC joint specifically :

e Contribution of the SP and Al ligamentous structures

e |nfluence of morphology on translational and rotational stability
Hypotheses:

e [nstability
SP Tear > Al Tear
Flat morphology > non-flat morphology
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Specimen Preparation

e Specimens dissected isolating:

e Intramedullary screw inserted
perpendicular to the distal clavicle

e Six screws for digitizing markers
(MicroScribe 3DLX)
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Specimen Potting

Anterior

/

e Scapula potted in a rectangular metal
box with plaster of Paris

clavicle

Right
Shoulder
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Specimen Mounting

1
Scapula box mounted on linear F Neutral AC joint st
bearing attached to x-y ‘
translator

Clavicle mounted and aligned
at 0°(Neutral clavicle)

CC ligament and CA ligament
transected after determining
neutral AC joint position

Intact AC Ligaments tested
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Testing Positions
L

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
Degree of elevation of the am

L :, v \
Shrugging Position

Inman VT et al. JBJS , 1944.
Kitagawa N et al. ASA 2004

10° Clavicle elevation
Sy

' Neutral Clavicle v
CONGRESS MEDICAL FOUNDATION
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AC Joint translation

e ACjoint translation

m 25N
m 5N
m /5N

® 5N ACjoint compression
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https://docs.google.com/file/d/19SdZu8Exhbi3Wdg2wTcpcNFxIVJG1nyR/preview

AC Joint Rotation

e Anterior-Posterior clavicle
rotation

® 5N ACjoint compression
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https://docs.google.com/file/d/1yUxiDxEj61j6syXWF60avSA3eTRnIKiJ/preview

SP or Al Tear

I......IIIIIIIIIII--.__¥

o SP Tear

o Al Tear

Inferior
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Methods - Anatomical Measurements

e Working ligament length

e Ligament insertion areas

e Morphology analysis
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Change in AC Joint Translation: SP vs Al Tear

L ‘___\

Superior-Inferior Translation

Change in Total SI Translation from Intact
SP Tear vs Al Tear

Anterior-Posterior Translation

SP Superior

Change in Total AP Translation from Intact
SP Tear vs Al Tear

CISP Tear

Inferior

ISP Tear
WAl Tear

WAl Tear

5N 75N 25N SN 75N Translation Load
10° Clavicle Elevation

25N SN 75N Translation Load
Neutral Clavicle
*P<0.05

Neutral Clavicle 10° Clavicle Elevation
*P<0.05
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Change in AC Joint Rotation: SP vs Al Tear
e

Anterior-Posterior Clavicle Rotation

Change in Total AP Rotation from Intact
SP Tear vs Al Tear

ISP Tear

1

0.08 Nm 0.16 Nm 0.24 Nm 0.08 Nm 0.16 Nm 0.24 Nm Rotation Torque
10° Clavicle Elevation *p<0.05

Neutral Clavicle
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Intact AC Joint: Neutral vs. 10° Clavicle Elevation
e

e 10° elevation < Neutral clavicle (all loads)

e 10° elevation < Neutral clavicle (low load)

Anterior-Posterior AC Joint Translation Superior-Inferior AC Joint Translation Anterior-Posterior Clavicle Rotation

*
*

*

*

=
2.5N 5N 7.5N * P<0.05 X
Translation Load Rotational Torque

[ Neutral Clavicle @ Neutrzl Clavicle b O Neutrzl Clavicle

W 10° Clavicle Elevation W 10° Clavicle Elevation

O B N W B WMo N @ W

*
W 10° Clavicle Elevation
25N

5N 7.5N
Translation Load

0.08Nm 0.16 Nm 0.24 Nm
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AC Joint Tear: Neutral vs. 10° Clavicle Elevation
L

e SP Tear (high load)
* Al Tear (all loads)

SP Tear

Superior-Inferior Translation
SP Tear: Neutral Clavicle vs. 10° Clavicle Elevation

&

[ Neutral Clavicle

M 107 Clavicle Elevation

O = NWw Rk N

5N
Translation Load
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Al Tear

Superior-Inferior Translation
Al Tear: Neutral Clavicle vs. 10° Clavicle Elevation

*

=R

25N 5N 75N
Translation Load

[ Neutral Clavicle

m 10° Clavicle Elevation
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Morphology

‘

Change of Translation with SP Tear: Neutral Clavicle Position

Change of Rotation with Sp Tear: Neutral Clavicle Position : ;
Clav‘|cle Acromion

=

O Flat
D Flat

M Nonflat

M Nonflat Clavicle Acromion

Anterior-Posterior Superior-Inferior Clavicle Rotation

AC Joint Translation
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Working Ligament/Insertion Area

e Working Ligament length ® Ligament Insertion Area
16.3+1.1 mm
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Discussion/Conclusion

e SP tears significantly compromises AC joint stability

e Clavicle side of the AC ligament may see more load than the acromial side
due to larger insertion area

e Joint morphology may be another determining factor in decision-making
for the optimal treatment in the setting of type Ill injury
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Thank You
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Testing Conditions

® Intact AC ligaments

® SP Tear
O
® Al Tear

O

. y
translation of clavicle

By

" ORTHOPAEDIC BIOMECHANICS LABORATORY CONGRESS MEDICAL FOUNDATION

o
(aboraxod



TEAM OBL

Shrugging position: clavicle is lifted off the subclavian vein. This creates a window (*,~+) where the subclavian
vein is accessible to ultrasound and backed up by the first rib.
Kitagawa N et al. 2004 PMID15564937
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Biomechanical Measurements

e 5N AC joint compression

e ACjoint translation

m 25N
m 5N
m 75N

e AC joint rotation

m 0.08Nm
m 0.16 Nm
B 0.24Nm

. y
translation of clavicle
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Current Treatment Consensus of AC Joint Dislocation

\

o Patient activity levels
o Degrees of separation
o Degrees of ligament injury
Conjoined tendon of
biceps and coracobrachialig
Tamaoki et al. Cochrane Database Syst Rev 2019
Martetschlager et al. Dtsch Arztebl Int 2019
Verstraete et al. J Clin Biomech 2023
Chernchuijit et al. J Orthop 2020
NC‘L\'\C Big 2,
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AC Joint Ligament Complex

\;

(@)

JAnterior

Anterior, posterior, superior, and inferior parts

Stine and Vangsness. Arthroscopy 2009

Dyrna et al. AJSM 2019
NG Bl'o,))

Nolte et al. AUSM 2021
Inferior | -
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Limited positions tested

No muscle loading, only compression load applied

Assumption of dividing SP and Al ligaments by 50% of the clavicle
Could not quantify SP and Al insertion area separately

Measured only SP working ligament length

Small sample size to compare the influence of different morphology
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