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 Un ensemble 
d’articulations qui 
participent aux 
mouvements de l’épaule

 Sterno-claviculaire

 Acromio-claviculaire

Le complexe articulaire de l’épaule



 Scapulo-thoracique

 Scapulo-humérale

Le complexe articulaire de l’épaule



 Sous-acromio-
deltoïdienne

Le complexe articulaire de l’épaule



Les bourses séreuses sous-
acromiale et sous-
coracoïdienne sont le plus 
souvent réunies

La bourse est surtout 
antérieure

L’espace sous-acromial



L’espace sous-acromial



Vue arthroscopique sous-acromiale



Structures tendino-
musculaires comprise 
entre:

La scapulo-humérale

La voûte acromio-
coracoïdienne

La “coiffe”



 Osseuse: 

Acromion en haut et en arrière

Coracoïde en bas et en avant

(+/- l’acromio-claviculaire)

Ligamentaire

 Ligament acromio-coracoidien

La voûte présente une double 
composante



La voûte osseuse



La voûte ligamentaire





L’acromio-claviculaire





Subscapularis

 Supraspinatus

 Infraspinatus

 Teres minor

 On y associe le caput 
longae biceps brachii

Les muscles de la coiffe



Son tendon se termine 
sur le trochin

Rotateur interne et 
abaisseur de la tête 
humérale

Sa lésion entraîne (de 
facto) une instabilité 
du biceps

Le subscapularis



Le subscapularis







Muscles postérieurs

 Ils sont rotateurs externes et 
abaisseurs

 Innervés par le nerf sus-
scapularis (infraspinatus) et le 
nerf axillaris (teres minor)

Infraspinatus et teres minor



Infraspinatus 
et teres minor









Le tendon le plus souvent rompu

Toujours en tension

Abaisseur et centreur de la 
tête humérale

Innervé par le nerf sus-
scapularis

Il s’insère normalement au ras 
du cartilage huméral

Supraspinatus









Repères anatomiques ?

Les tendons se mélangent lors de 
leur insertion sur les tubérosités

Il n’est pas possible de les 
différencier de visu

character, thickness, and microscopic structure of the
rotator cuff. Their study delineated 5 distinct layers with
a combined average thickness of 9 to 12 mm. They also
demonstrated that the supraspinatus (SS) and infraspina-
tus (IS) fibers fuse together laterally and are often diffi-
cult to separate from one another. Clark and Harryman,
however, did not specifically outline the insertion onto
the humerus. Minagawa et al.3 were the first to delineate
the insertions of the SS and IS and reference them to
facets of the greater tuberosity.

In 1999, we first reported on the insertional anatomy
of the rotator cuff.4 Our findings demonstrated a consis-
tent, measurable pattern that we called the footprint.
Since then, others5,6 have used this term as the concept
and its applications have grown. The purpose of this
article is to report in detail our original findings from the
gross study of the footprint of each rotator cuff tendon
and to add additional observations gained from study of
the SS footprint with scanning electron microscopy
(SEM). We define here the dimensions of the footprint
for each rotator cuff tendon and relate these dimensions
to known, easily identifiable landmarks to provide a
guide for open and arthroscopic evaluation and treatment
of patients with rotator cuff disease.

METHODS

Thirty-six fresh-frozen unpaired cadaver shoulders
were evaluated in this study. The age and sex of the
specimens were unknown. The cadavers were thawed

at room temperature for 24 hours before undergoing
dissection. Any tearing of the rotator cuff or osteo-
phytic changes near the biceps groove, tuberosities, or
bare area that would make measurement of the inser-
tion inaccurate resulted in exclusion of a specimen
from the study. Ten shoulders were eliminated in this
manner.

Gross Dissection

Specimens consisted of the entire scapula, adjacent
chest wall, and proximal one third of the humerus en
bloc to ensure that each contained an intact glenohu-
meral joint. Twenty specimens were mounted in a
vice, and superficial tissue was dissected off the un-
derlying rotator cuff musculature. The proximal hu-
merus and intact myotendinous units of the rotator
cuff were thus isolated (Fig 1). Starting medially, we
dissected along 3 intervals to isolate the individual
tendon insertions—the rotator interval between the
subscapularis (SC) and the SS, the interval between
the SS and the IS, and the interval between the IS and
the teres minor (TM). The tendons of the rotator cuff,
especially the SS and IS, fuse together laterally and
therefore are difficult to separate from one another in
this area of tissue overlap. An incision was made in
the central portion of each insertion, parallel with the
fibers of the tendon, extending from the articular sur-
face to the most lateral insertion on the tuberosity (Fig
2). This insertion was then dissected anteriorly and

FIGURE 1. (A) Lateral view of intact myotendinous units with intervals marked prior to dissection. (B) Model showing footprints of the
supraspinatus (green) and infraspinatus (red). The subscapularis footprint (blue) is anterior to the biceps groove.
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posteriorly from the central incision. The separate
tendons were then dissected free from their respective
insertions on the humerus. Care was taken to mark the
entire insertion. Shape, maximum length (anterior to
posterior), and maximum width (medial to lateral)
were measured and recorded for each tendon on every
specimen. The delineated insertion was also measured
and referenced from the articular surface, biceps
groove, and bare area of the humerus.

Microscopy

In the second part of the study, 6 additional speci-
mens were decalcified and then bisected through the
midpoint of the SS footprint from medial to lateral, so
that the microscopic characteristics of the insertion

could be further evaluated. These specimens were
fixed for 24 hours in 2.5% glutaraldehyde with caco-
dylic buffer. They were then dehydrated with alcohol
before being critical-point-dried. Finally, they were
coated with gold before they were viewed by means of
SEM. They were then studied, with particular atten-
tion paid to the relationship of the insertion to the
articular surface and the tuberosity.

RESULTS

Gross Findings

With use of the articular surface, biceps groove, and
bare area as reference points, a consistent pattern of
rotator cuff attachment was identified for each tendon.

Findings in the Subscapularis

The SC was the largest muscle–tendon unit. It in-
serted in a comma-shaped pattern (Fig 3) from 7 to 11
o’clock around the tuberosity (with the right shoulder
used as a point of reference). The average maximum
length was 40 mm (range: 35 to 55 mm), and the
average maximum width was 20 mm (range: 15 to 25
mm) (Table 1, online only, available at www.arthro-
scopyjournal.org). It inserted along the medial aspect
of the biceps groove, and its distance from the artic-
ular surface tapered from 0 mm superiorly to 18 mm
inferiorly. The most superior intra-articular margin
was purely tendinous. As the SC insertion ran inferi-
orly, it tapered to end as a purely musculocapsular
attachment.

FIGURE 2. Dissection into the central portion of the supraspinatus
tendon revealing its broad footprint.

FIGURE 3. (A) Anterior view of the subscapularis on a cadaver before the footprint was dissected. (B) Footprint of the subscapularis (blue)
on the model.
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Subscapularis

 S’insère exclusivement sur le trochin

 Sur une surface de 40 x 20 mm dont seule 
25% est visible en arthroscopie

posteriorly from the central incision. The separate
tendons were then dissected free from their respective
insertions on the humerus. Care was taken to mark the
entire insertion. Shape, maximum length (anterior to
posterior), and maximum width (medial to lateral)
were measured and recorded for each tendon on every
specimen. The delineated insertion was also measured
and referenced from the articular surface, biceps
groove, and bare area of the humerus.

Microscopy

In the second part of the study, 6 additional speci-
mens were decalcified and then bisected through the
midpoint of the SS footprint from medial to lateral, so
that the microscopic characteristics of the insertion

could be further evaluated. These specimens were
fixed for 24 hours in 2.5% glutaraldehyde with caco-
dylic buffer. They were then dehydrated with alcohol
before being critical-point-dried. Finally, they were
coated with gold before they were viewed by means of
SEM. They were then studied, with particular atten-
tion paid to the relationship of the insertion to the
articular surface and the tuberosity.

RESULTS

Gross Findings

With use of the articular surface, biceps groove, and
bare area as reference points, a consistent pattern of
rotator cuff attachment was identified for each tendon.

Findings in the Subscapularis

The SC was the largest muscle–tendon unit. It in-
serted in a comma-shaped pattern (Fig 3) from 7 to 11
o’clock around the tuberosity (with the right shoulder
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length was 40 mm (range: 35 to 55 mm), and the
average maximum width was 20 mm (range: 15 to 25
mm) (Table 1, online only, available at www.arthro-
scopyjournal.org). It inserted along the medial aspect
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Supraspinatus

 Au ras du cartilage ( < 1 mm)

 Surface 23 x 16 mm

Partie antérieure (ascendante) du 
trochiter

Findings in the Teres Minor

The TM, the smallest muscle–tendon unit, had a
relatively large footprint, inserting from 3 to 5 o’clock
in a triangular shape (Fig 4). The average maximum
length was 29 mm (range: 20 to 40 mm) and average
width was 21 mm (range: 10 to 33 mm) (Table 4,
online only, available at www.arthroscopyjourna-
l.org). The insertion tapered rapidly from a few ten-
dinous fibers superiorly, to purely muscle and capsule
along the inferior half. Distance from the articular
surface averaged 10 mm (range: 7 to 20 mm).

Microscopic Findings

SEM microscopy revealed that the SS tendon was
densely adherent to the capsule. It then inserted onto
the very edge of the articular surface. The insertion
displayed an entirely tendinous, layered appearance
that extended just over the lip of the greater tuberosity
(Fig 6). The collagen microstructure was layered and
well organized. However, as the tendon inserted onto
the broad footprint, the actual width of each layer
could not be reliably determined. The layers did, how-
ever, remain parallel in this transition zone.

DISCUSSION

In this study, we were able to show that each rotator
cuff tendon has its own, unique, measurable insertion
onto the humerus, which creates a footprint (Figs 1B,
3B, and 4C). We were able to obtain an average
maximum length (in the anterior-posterior plane) and

width (in the medial-lateral plane) for all 4 tendons.
These dimensions were referenced to landmarks that
are easily identifiable during both arthroscopic and
open surgery: the biceps groove, the articular surface,
and the bare area. On gross and microscopic analyses,
the SS tendon inserted immediately adjacent to the
articular margin; the IS and TM tapered laterally away
from the margin to create the bare area. This knowl-
edge of the footprint is important to the shoulder
surgeon in several different ways. First, it is critical in
the restoration of torn tendons back to their proper
locations—a task made more difficult in chronic, ne-
glected tears, wherein anatomic relationships may not
be as obvious as in acute tears with minimal retrac-
tion. Assessment of the length and location of a tear
relative to known landmarks and intervals can be used
to enhance recognition of patterns of tears, as well as
identification of which tendons are involved,3 thus
facilitating this difficult task (Fig 5B). In addition,
because of its unique insertion immediately adjacent
to the articular surface, one can use measurement of
the width of a partial-thickness rotator cuff tear
(PRCT) of the SS tendon, rather than depth, to obtain
important information regarding the amount of tendon
damage that has occurred and the need for treat-
ment.4,6 Finally, knowledge of the broad footprint has
even led to changes in the techniques of repair, as
evidenced by the increasing interest in dual or “double
row” repair, which increases the surface area available
for healing.7,8

At the time of our first report,4 Clark and Harry-
man2 had performed the only in-depth analysis of the

FIGURE 5. (A) Footprint of supraspinatus on cadaver. (B) Arthroscopic picture of a complete supraspinatus tendon tear along rotator interval
anteriorly and infraspinatus/supraspinatus interval posteriorly, exposing the footprint. This is a “tongue”-type tear.
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character, thickness, and microscopic structure of the
rotator cuff. Their study delineated 5 distinct layers with
a combined average thickness of 9 to 12 mm. They also
demonstrated that the supraspinatus (SS) and infraspina-
tus (IS) fibers fuse together laterally and are often diffi-
cult to separate from one another. Clark and Harryman,
however, did not specifically outline the insertion onto
the humerus. Minagawa et al.3 were the first to delineate
the insertions of the SS and IS and reference them to
facets of the greater tuberosity.

In 1999, we first reported on the insertional anatomy
of the rotator cuff.4 Our findings demonstrated a consis-
tent, measurable pattern that we called the footprint.
Since then, others5,6 have used this term as the concept
and its applications have grown. The purpose of this
article is to report in detail our original findings from the
gross study of the footprint of each rotator cuff tendon
and to add additional observations gained from study of
the SS footprint with scanning electron microscopy
(SEM). We define here the dimensions of the footprint
for each rotator cuff tendon and relate these dimensions
to known, easily identifiable landmarks to provide a
guide for open and arthroscopic evaluation and treatment
of patients with rotator cuff disease.

METHODS

Thirty-six fresh-frozen unpaired cadaver shoulders
were evaluated in this study. The age and sex of the
specimens were unknown. The cadavers were thawed

at room temperature for 24 hours before undergoing
dissection. Any tearing of the rotator cuff or osteo-
phytic changes near the biceps groove, tuberosities, or
bare area that would make measurement of the inser-
tion inaccurate resulted in exclusion of a specimen
from the study. Ten shoulders were eliminated in this
manner.

Gross Dissection

Specimens consisted of the entire scapula, adjacent
chest wall, and proximal one third of the humerus en
bloc to ensure that each contained an intact glenohu-
meral joint. Twenty specimens were mounted in a
vice, and superficial tissue was dissected off the un-
derlying rotator cuff musculature. The proximal hu-
merus and intact myotendinous units of the rotator
cuff were thus isolated (Fig 1). Starting medially, we
dissected along 3 intervals to isolate the individual
tendon insertions—the rotator interval between the
subscapularis (SC) and the SS, the interval between
the SS and the IS, and the interval between the IS and
the teres minor (TM). The tendons of the rotator cuff,
especially the SS and IS, fuse together laterally and
therefore are difficult to separate from one another in
this area of tissue overlap. An incision was made in
the central portion of each insertion, parallel with the
fibers of the tendon, extending from the articular sur-
face to the most lateral insertion on the tuberosity (Fig
2). This insertion was then dissected anteriorly and

FIGURE 1. (A) Lateral view of intact myotendinous units with intervals marked prior to dissection. (B) Model showing footprints of the
supraspinatus (green) and infraspinatus (red). The subscapularis footprint (blue) is anterior to the biceps groove.
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Infraspinatus et teres minor

 L’infraspinatus commence au sommet du 
trochiter 

 S’insère sur 29 x 19 mm sur le trochiter 
(partie descendante)

 à distance du cartilage (bare area)

 Le teres minr s’insère sur 29 x 21 mm 
sur la partie basse du trochiter

Findings in the Infraspinatus

The infraspinatus was second in size, inserting from
approximately 1 to 3 o’clock. Superiorly, the IS inter-
digitated and wrapped around the posterior aspect of the
SS tendon. The bipennate muscle tapered into a trape-
zoidal footprint (Fig 4) with an average maximum length
of 29 mm (range: 20 to 45 mm) and width of 19 mm
(range: 12 to 27 mm) (Table 2, online only, available at
www.arthroscopyjournal.org). The insertion tapered
away from the articular surface, from 0 mm superiorly to
16 mm inferiorly. The gap between the articular surface
and the inferior insertion formed the “bare area.” The
tendon of the IS shortened and became more muscular as
it ran toward the TM.

Findings in the Supraspinatus

The supraspinatus tendon was third in size. Its foot-
print filled the sulcus between the biceps groove and

the bare area in a trapezoidal shape that was wider
proximally along the articular surface compared
with the more distal insertion around the tuberosity
(Fig 5). The insertion was located from 11 to 1
o’clock. It had an average maximum length of 23
mm (range: 18 to 33 mm) and an average maximum
width of 16 mm (range: 12 to 21 mm) (Table 3,
online only, available at www.arthroscopyjourna-
l.org). The insertion appeared at an average of 0.9
mm (range: 0 to 4 mm) from the edge of the
articular surface, with most specimens having the
SS insertion directly on the articular surface
throughout the entire length of the tendon. The
lateral most attachment actually continued over the
lip of the greater tuberosity. The posterior border of
the insertion was overlapped by the anterior border
of the IS tendon. Although it was difficult to dis-
tinguish the beginning of one and the end of the
other, the SS tended to insert closer to the articular
surface.

FIGURE 4. (A) Posterior view of a cadaver showing infraspinatus and teres minor. (B) Dissected interval between infraspinatus and teres
minor. (C) Model showing footprints of infraspinatus (red) and teres minor (black), as well as supraspinatus (green).
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Ce n’est pas un tendon 
dont le muscle est actif 
lors des mouvements de 
l’épaule

Biceps (caput longae)



Il est “inclus” dans la coiffe parce que:

Lors de la contraction du coude, il empêche la tête 
humérale de partir vers le haut et vers l’avant



Il est “inclus” dans la coiffe parce que:

Par son rôle d’abaisseur, il protège la coiffe



Il est “inclus” dans la coiffe parce que:

Sa lésion est responsable de douleurs “de coiffe”







Epidémiologie

Grec: epi = au-dessus, parmi!; demos = 

peuple, district!; logos = mot, discours



Epidémiologie

• Welfling (! 60): 50% de ruptures après 
50 ans

• Neer (! 70) : 5% de ruptures après 40 
ans (500 cadavres)



Epidémiologie (2)

• Reilly 2006: revue de la littérature 
radiologique et cadavérique

•  11,75% ruptures complètes et 18,49% 
incomplètes chez les cadavres

• 38,9% ruptures asymptomatiques et 
41,4% symptomatiques en échographie

• 26,2% vs 49,4% en IRM



Epidémiologie (3)

• Yamaguchi: 588 échographies

• 212 coiffes intactes (m= 48,7 ans)

• 199 lésions unilatérales (m = 58, 7 ans)

• 177 lésions bilatérale (m = 67,8 ans)

• Augmentation de la fréquence des ruptures 
corrélée avec l’âge (50% de ruptures 
bilatérales après 66 ans)

• Les ruptures les plus grandes sont plus 
souvent symptomatiques



Epidémiologie (4)

• Murrell (2001): 33 ruptures chez les 
quadragénaires, 55% chez les 
quinquagénaires

• Milgrom (1995) : 50% ruptures après 
70 ans, 80% après 80 ans

! Parsch (2000): 5% de ruptures 
associée aux fractures humérales



Influence génétique ?

• Harvie 2004, étude échographique 
des parents de 205 ruptures de coiffe

• RR de ruptures complètes: 2, 42 vs 
contrôle (épouses)

• RR de ruptures symptomatiques: 
4,65



Influence mécanique ?

• Plus forte représentation des travailleurs de 
force (Miranda 2005)

• Risque 9 x moins important chez les 
employés de  bureau (Herberts 1984)

• Le côté symptomatique est le plus souvent le 
côté dominant

•  Le travail en abduction et une charge dans 
la main entraînent des contraintes majeures



Influence mécanique ?

• Chez les tennismen: 

• Rupture du biceps seulement 
du côté dominant, 

•  Ruptures supraspinatus 43 
côté dominant vs 16 
controlatéral (Brasseur 
2004)


