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Definitions

U Limited bony contact between the humeral
head and glenoid fossaallows extended range of
motion at a costof relative instability

U There must be a balance between mobility and
stability to maintain proper function



Mechanical shoulderpathology

U overuse,
U extremesof motion, or

U excessiveforces

Disruption of the delicate balance of the shoulder
complex resulting in tears of the rotator cuff,

capsule,and labrum



Mechanical shoulderpathology

U impingement

U instability

U overhead athlete (internal impingement)



IMPINGEMENT SYNDROME



Historical | perspective

Jarjavay, 1867 :first description of ¢subacromial bursitise

Duplay , 1872 : described the ¢periarthritis humeroscapularise

Meyer, 1931 . he attributed that RC tears caused by the trimming of the
supraspinatus tendon underneath the acromion

Codman, 1934 descri bed priee ofcrtihe cadpr as
near the GT insertion

Amstrong , 1949 : he introduced theterm o0 supr aspi nat us s
proposed ctotal acromionectomye

McLaughin , 1951: suggest theo | a t aeronaohectomyo



Etiology - pathogenesis

Narr owi ngsumaspinatbug o ot | et 0

IS the most frequent cause of impingement
Neer CS, 1972

Causes:

1. Anterior acromial spurs

2. Shape and slop of the acromion

3. AC joint spurs

4. Coracoacromial ligament




Etiology - pathogenesis

Three stages of impingement syndrome (Neer)

Stage |, characterized by subacromial edema and
hemorrnage, was typical In symptomatic patients
younger than 25years of age.

Stage Il included fibrosis and tendinitis and was more
common in persons 25to 40yearsold.

Stage Ill characterized by partial or complete tendon
tearstypically in personsolder than 40years of age.

95% of all rotator cuff lesions to primary mechanical
Impingement .



Anatomy

Layer 1l:superficial layer CHL
Layer2: main portion of RC (// fibers)
Layer3: oblique fibers merged

Layer 4: deep extension of the CHL

Layer 5: joint capsule




Biomechanics

Coronal plane force couple (Inman 1944:.
The inferior portion of the rotator cuff
(below the center of rotation) creates a
moment that must balance the deltoid
moment.

IM=0=Cxa-DxA
DxA=Cxa

Transverse plane force couple,
(Burkhart 1994 The subscapularis
tendon anteriorly is balanced against the
iInfraspinatus and teres minor tendons
posteriorly .

>Mp = O = IXR-Sxr
SIXR=5Sxr



Biomechanics

0 Rot actadorlegtends from its anterior attachment
just posterior to the biceps tendon to Iits posterior
attachment near the inferior border of the infraspinatus
tendon




Biomechanics

oSuspension b r | d, gvéghothe free margin of the tear
corresponding to the cable and the anterior and posterior
attachments of the tear corresponding to the supports at
eachend of thec a b Ism® s

Tear size is less important than tear location in terms of force
couple and kinematic preservation



Biomechanics

Detachment of 1/ 3 or 2/ 3 of the SStendon (in the crescentarea)
has only a minor effect on the force transmission of the RC (1%
and 2%) and that not until the entire supraspinatus tendon was
detached was there a significant decrease (11%) in force

transmission.

HalderAM, O6 Dr | SIMgHeérG, etal: JBoneJointSurg 84A: 7803785, 2002



Biomechanics

In small and medium -sized RC tears, the muscle forces are
effectively transmitted along the rotator cuff cable, bypassing
the tear in the crescentportion of the supraspinatus.

HalderAM, O6 Dr | SIMgHeérG, etal: JBoneJointSurg 84A: 7803785, 2002



Predominate mechanistic theories

Intrinsic impingement

Degenerative process that occurs over
time with overuse, tension overload, or
trauma of the tendons. Aging, healing,
and vascularity may predispose to
tendonosis and ultimately tendon failure .

Osteophytes, acromial changes, muscle
Imbalances and weakness, and altered
kinematics leading to impingement will
subsequently follow




Predominate mechanistic theories

Extrinsic impingement

\
The  Superior Shoulder  Suspensory ?,
Complex (SSSC)is a bonydsoft tissue ring
made up by the glenoid, coracoid, and
acromion processes,as well as the distal
clavicle, the AC joint, and CC ligaments.




Intrasubstance: RC tears

Horizontal partial tears of the
rotator cuff (along the length of the
tendon) have also been described
and thought related to shear
stresses

Shear forces are probably directed
to layer four, which is the site of
development of intratendonous cuff
tears. These tend to be degenerate
tears of the cuff.




Etiology - pathogenesis

Review paper
Anatomical and biomechanical mechanisms
of subacromial impingement syndrome
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é the question is, which comes first, tendon
degeneration or changesexternal to the tendon ?

By the time a patient with SAIS seekshealth care,
the typical examination findings reveal tendon
pathology in some form and the presenceof one or

more extrinsic factors such as osteophytes or
muscle weakness.
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Current Concepts Review

Débridement of Partial-Thickness Tears
of the Rotator Cuff without Acromioplasty

LoMc-TERM FoLLOW-UP AND REVIEW OF THE LITERATURE*

BY JEFFREY E. BUDOFF, M.D.t. ROBERT P. NIRSCHL, M.D 4, AND ERIC ]J. GUIDI, MDD, ARLINGTON, VIRGIMNIA

é .we believe that 90 to 95 per cent of abnormalities of the
rotator cuff are secondary to tension overload, overuse, and
traumatic injury .

There iIs no objective evidence that primary extrinsic factors
are involved in most disorders of the rotator cuff, as changes
within the rotator cuff often occur without accompanying
changeson the acromion



Histopathology
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rotator cuff disease
Hans K. Unriorr, Guy Trupie, and Ko Himori
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ario, Canoada K1H SMS

- 100 autopsy specimens of SST with their
bony attachment to tensile testing to failure.

- direct correlation between the degree of
degeneration and the tensile strength: the
higher the degree of degeneration, the lower
the tensile strength neededto produce atear.

- partial tears occur, more often on the
articular side due to the higher tension to
which the articular half of the supraspinatus
tendon is exposed compared to the bursal half.

Relevance of pathology and basic research to the surgeon treating



Collagen type

Themidsubstanceof SST contains mainly Type | collagen,
small amounts of Type lll collagedecorin andbiglycan

The fibrocartilage portion of the insertion it mainly
contains Type Il collagen and larger proteoglycans
(aggrecah

In RC tendinopathyincreasedollagenType Il , a protein
thatplaysarole in healingandrepair These compositional
changesnaybeadaptive pathologic,or both
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The presence of smooth muscle actin in fibroblasts in the torn human > '
rotator cuff - ,
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Increased levels of smooth muscle actin (SMA) In torn
rotator cuffs.

SMA-containing cells in rotator cuff tears may react with
the high levels of GAG and proteoglycan resulting in
retraction of the ruptured rotator cuff and inhibition of
potential healing.



In Vivo Visualization of Vascular
Patterns of Rotator Cuff Tears Using
Contrast-Enhanced Ultrasound

Tadanao Funakoshi,*" MD, PhD, Norimasa Iwasaki, ' MD, PhD, Tamotsu Kamishima,* MD, PhD,
Mutsumi Nishida,§ PhD, Yoichi lto," PhD, Makoto Kondo,* MD, and Akio Minami,” MD, PhD
Investigation performed at Hokkaido University, Sapporo, Japan

U hypovascular pattern In
Intratendinoustissue compared
with the subacromiabursa

U the agerelated decrease In
Intratendinousascularity,

U andthe hypovasculamatternin
the tendon,regardles®f rupture
of thetendon
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MICROCIRCULATION ASSOCIATED
WITH DEGENERATIVE
RoTAaTOR CUFF LESIONS

IN VIVO ASSESSMENT WITH ORTHOGONAL POLARIZATION SPECTRAL
IMAGING DURING ARTHROSCOPY OF THE SHOULDER

BY PETER BIBERTHALER, MD, E. WIEDEMANN, MD, A. NERLICH, MD,
M. KETTLER, MD, T. MUSSACK, MD, S. DECKELMANN, AND W. MUTSCHLER, MD

The functional capillary density
In areas close to rotator -cuff
lesions was found to Dbe
significantly reduced compared
with that in control areasin the
tendon insertion zone

OPS-
imaging




Clinical examination

Pai nf ul arc sign

Speedbs test Cross addu



Radiological 'evaluation

axillary

anteroposterior Anteroposterior with
3C° caudal tilt



Radiological 'evaluation

Acromial angle

Tip of the

anterior acromion Acromial line

Fossa
Supra-spinata
Tip of the
coracoid process

Angulus
acromialis

Acromial slope Acromial type



ASES Small <]l cm
Medium 3 cm

Large 35 cm
Massive >5cm



