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Case 1: Chondral delamination in the knee
Patient history

Physical examination

Patient is a professional basketball
player, 13 months after left knee medial
femoral condyle microfracture, and
approximately 5 months after left knee
hardware removal from prior patellar
fracture. He reports no symptoms in
either knee. There is a history of progressive cartilage degeneration in the
right knee.

Examination of the left knee reveals
a mild joint effusion. There is good
patellar mobility and minimal crepitus
under the patella. Range of motion is
from full extension to 135 degrees. Negative tests include Lachman, McMurray,
anterior drawer, posterior drawer and
pivot-shift. The knee is stable to varus
and valgus stresses. He has no focal

1A

point tenderness. There is normal patellar tracking. There is mild atrophied
quadriceps on the left as compared to
the right.

Imaging ﬁndings
X-rays demonstrate no changes in his
joint space and there is no acute fracture
identified.
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1 (1A) Initial study: Sagittal fat suppressed proton density-weighted image showing a new area of chondral thinning and fissuring with
irregularity, areas to bone, delamination, and flap, with marked underlying osseous edema (arrow). (1B) 43 days later: Sagittal fat suppressed
proton density-weighted image, showing a more focal sharply marginated 1.0 cm full thickness chondral defect and with areas of undermining and possible flap at the inferior margin. This appears more severe than on the prior exam.
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MRI initial study:
(Figs. 1A, 2A and Table 1)
1. Trochlea: In the central and medial
aspects, there is an area of chondral
thinning and fissuring with irregularity, areas to bone, delamination, and
flap, with marked underlying osseous
edema. This is new since the prior
outside examination.
2. Medial femoral condyle: Slight interval
progression of irregularity, increased
signal, and edema in the vicinity of the
posterior weightbearing surface, at the
microfracture site, now with a new
1.1 cm area of delamination immediately posterosuperior to the microfracture site.
3. Patellar chondral thinning and fissuring with osseous ridging, areas to bone,
and edema, most likely showing interval
worsening since the prior examination.

2A

Assessment
Professional basketball player, 13 months
status post left knee arthroscopy with
chondroplasty, debridement and medial
femoral condyle microfracture. He is
doing well clinically and has no symptoms, but there is a new area of cartilage
thinning and bone edema just posterior
and superior to his medial femoral condyle microfracture.
Plan after first MRI: Since he is asymptomatic, the decision is made to continue
physical therapy, and start gentle agility
drills. Repeat MRI of the left knee is
planned in 2–3 weeks to determine the
stability of the findings.
MRI 43 days later:
(Figs. 1B, 2B, 3, and Table 1)
1. Trochlea: 1.2 × 2.3 cm area of chondral
thinning and fissuring with areas to
bone, and underlying osseous edema,
with more focal sharply marginated
1.0 cm full thickness chondral defect

and with areas of undermining and possible flaps. This appears more severe.
2. Lateral femoral condyle: New 5 mm
area of heterogenous increased signal
along the bone cartilage interface of
the posterior weightbearing surface,
possibly representing an area of softening and blistering, and/or undermining and delamination.
3. Medial femoral condyle: Little or no
change involving the 1.1 cm area of
high signal chondral undermining and
delamination immediately posterosuperior to the microfracture site. There
is irregularity and increased signal
involving the microfracture site, possibly with slightly more severe increased
signal and possible slight osseous
pitting along the bone-cartilage interface of the microfracture site.
4. Patellar chondral thinning and fissuring with osseous ridging and areas
to bone, as well as edema, slightly more
severe than on the prior examination.
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2 (2A) Initial Study: Axial fat suppressed proton density-weighted image showing no chondral defect (arrow) in the lateral femoral condyle.
(2B) 43 days later: Axial fat suppressed proton density-weighted image, showing a new 5 mm area of heterogenous increased signal (arrow)
along the bone cartilage interface of the posterior weight-bearing surface of the lateral femoral condyle, possibly representing an area of
softening and blistering, and/or undermining and delamination.

MAGNETOM Flash · 2/2012 · www.siemens.com/magnetom-world

31

Clinical Sports and Trauma Imaging

Surgical findings after second MRI:
1. Approximately 1 × 1 cm medial
femoral condyle chondral defect and
delamination posterior to the previously microfractured defect. The microfractured area of the medial femoral
condyle previously looked to be in very
good condition.
2. Left knee trochlear defect, measuring
approximately 1.5 cm × 5 mm.
Chondroplasty and microfracture
performed: Unstable cartilage of the
medial femoral condyle defect was
debrided down to smooth, stable rims,
with exposed subchondral bone. Similar
debridement was performed about the
trochlear defect. Microfracture was
then performed at both sites.

Discussion
This case is a good example of progressive chondral degeneration and delamination in a professional athlete, with progression over time. This had a significant
impact on the performance and career trajectory of this athlete. Although this documents the patient’s left knee, there was
similarly progressive chondral delamination disease in the right knee as well.
Articular cartilage damage within joints

3

may result from chronic wear or acute
injury. Chondral delamination refers to
separation of the articular cartilage from
the underlying cortical bone, parallel to
the joint surface, and due to shear stress
at the junction of the noncalcified and
calcified cartilage. This process is often
acute or acute-on-chronic. The overlying
cartilage layer may be intact initially, but
will often progress and develop fissuring
and fragmentation, creating full thickness chondral defects. Untreated delaminated chondral flaps will tend to enlarge
over time.
The degree of pain is often related to
the presence and severity of subchondral
bone edema. There may also be locking,
catching, and grinding.
The prevalence and incidence of chondral delamination in the knee is not
known. There is an association with other
types of chondral degeneration including defects, fissuring, and thinning [1].
There is also an association with meniscal tears [2]. In the patellofemoral compartment, there may also be an association with patellar dislocation injuries.
Plain film examination is not sensitive
for chondral delamination. MRI does
provide visualization of articular cartilage, and more recent high field tech-

3 Sagittal fat suppressed proton
density-weighted image showing
increased signal, undermining
and possible delamination (long
arrows) immediately posterosuperior to the microfracture site.
This is new since a prior outside
exam. There is irregularity and
increased signal involving the
microfracture site (wide arrow).
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niques may be more sensitive for
chondral lesions due to their higher
resolution and smaller field-of-view.
Although a 1996 study demonstrated
poor sensitivity with MRI [3], this has
improved with better exam techniques
and increased radiologist knowledge
and experience. Images show linear
T2-weighted signal near the intensity
of joint fluid at the interface of the articular cartilage and subchondral bone.
One study revealed higher interobserver
agreement among radiologists than
among orthopedists in the evaluation
of chondral knee lesions by MRI [4].
The mainstay of treatment is surgical
debridement, followed by cartilage
restorative procedure. The restorative
procedure can take different forms,
depending on the specifics of the individual lesion, and this is beyond the
scope of discussion of this report. Techniques include microfracture, osteochondral allograft (OATS), osteochondral
allograft, and autologous cartilage
implantation (ACI). A study reporting
19 consecutive patients with acetabular
chondral delamination showed excellent
results at one year after reattachment
with fibrin adhesive [5], however similarly successful results have not been
reported in the knee. Future techniques
may include newer generation ACI, juvenile allograft cartilage, stem cells and
scaffolds. Untreated chondral delamination carries a poor prognosis [3]. Delaminated chondral flaps will often enlarge
over time due to ongoing stress at the
bone-cartilage interface.
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Table 1: MRI technique.
Weighting and planes

Field-ofview

TR

TE

Sequence

Slice
thickness

GAP

Matrix size

T2-weighted axial

115

5320

100

Turbo Spin Echo

3.2 mm

0.3 mm

512 × 512

Proton Density-weighted
axial fat suppressed

150

1200

45

Turbo Spin Echo fat
suppressed

2 mm

0.0 mm

256 × 256

Proton Density-weighted
sagittal

140

2570

41

Turbo Spin Echo

2 mm

0.0 mm

256 × 256

Proton Density-weighted
sagittal fat suppressed

150

1200

45

Turbo Spin Echo
fat suppressed

2 mm

0.0 mm

256 × 256

Proton Density-weighted
coronal

120

2770

31

Turbo Spin Echo

3 mm

0.3 mm

640 × 640

Proton Density-weighted
coronal fat suppressed

160

6040

41

Turbo Spin Echo
fat suppressed

2 mm

0.3 mm

512 × 512

Case 2: Melorheostosis
Patient history
25-year-old male with right knee pain,
mainly along the medial border of his
patella and posterior. He states he hyperextended his right knee in 2006. He
was evaluated and was diagnosed with
melorheostosis and a possible fracture
of the patella with migrating loose bodies and was treated conservatively. He
states that his pain has been continuous
since then. He notes locking, catching,
giving way, popping and grinding.

Physical examination

4

4 Lateral ankle
radiograph showing undulating
cortical thickening
and sclerosis
(arrows) along the
anterior, posterior,
and epiphyseal
cortices of the distal tibia, as well
as involving the
superior talus.
Findings are consistent with
melorheostosis.

Focal exam of right knee reveals no deformity. No lesions, erythema, ecchymosis
or edema when compared to the contralateral limb. Flexion on his right 95 and
on his left is 135 degrees. He has slight
tenderness to palpation in the popliteal
fossa as well as medial border of his
patella.
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MRI: (Figs. 6, 7, Table 2)
1. Areas of bony sclerosis in patella,
femur, and tibia, consistent with
melorheostosis.
2. Infrapatellar fat pad edema,
possibly related to bone dysplasia.
3. 2 cm low intensity mass in the
posterior intercondylar notch.

5

Clinical course

5 AP right knee radiograph showing
undulating sclerosis in the marrow space
of the proximal tibia (arrows), sclerosis
along the lateral cortex of the proximal
tibial shaft (arrows). There is soft tissue
ossification projecting over the femoral
notch (wide arrow), corresponding to
ossification in the popliteal fossa seen on
the MRI image (see Figure 6). Findings
are consistent with melorheostosis.

Imaging ﬁndings
Radiographs: (Figs. 4, 5)
1. Lateral right ankle view reveals undulating cortical thickening and sclerosis
along the anterior, posterior, and
epiphyseal cortices of the distal tibia,
as well as the superior talus. Findings
are consistent with melorheostosis.
2. AP right knee view reveals undulating
sclerosis in the marrow space of the
proximal tibia, and soft tissue ossification in the popliteal fossa. Findings
are consistent with melorheostosis.

Four months later, the patient returns
reporting continued pain. He states the
pain is worse than it was before. He does
feel that his knee is more stable and
more muscular due to therapy; however,
he has pain with going down stairs and
feels it is on the inferior border as well
as posterior border of his knee when he
flexes. He is non-tender to palpation.
His available flexion on exam on the left
is 130 degrees and on the right is 95
degrees. He is lacking approximately
1 cm off his thigh circumference on the
right when compared to the left.
Clinical impression was inflammation
of the fat pad and patellofemoral syndrome, and he was injected with Kenalog and Marcaine.
One month later he reports no significant improvement. He has failed a maximal amount of non-operative management of this including intense physical
therapy and anti-inflammatory medications. He is unchanged from his baseline
in terms of pain and discomfort and with
function. He has a small effusion in his
knee. His range of flexion on the right is
to 90 and on the left is to 135.
Clinical impression is that melorheostosis may be causing restricted motion in
his patellofemoral joint and the remainder of his knee joint. Although surgical
results are unpredictable, as his disease
process makes him different than the
general population, it is elected to proceed with anterior interval release, lysis
of adhesions and synovectomy, in an
effort to create more knee mobility.
He subsequently underwent arthroscopy, adhesion lysis, anterior interval
release, and intercondylar plica removal.
He returned one month after surgery,
and reported that his anterior pain was
gone, but posterior discomfort was
still present. There was a small effusion
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present in posterior aspect of knee
when compared to the collateral knee.
Maximal flexion on the right was 121
degrees and 145 degrees on the left,
with good patellar mobility.

Discussion
Melorheostosis is also known as Leri
disease, and is a rare sclerosing bone
dysplasia which exhibits sclerosis and
hyperostosis, and is classically known for
its ‘dripping candle wax’ radiographic
appearance [1]. It can overlap within a
spectrum of other sclerosising bone dysplasias including osteopoikilosis, osteopathia striata, and Buschke-Ollendorff
syndrome (BOS). There is no apparent
hereditary pattern, but it may share a
genetic origin with several other bone
dysplasias, related to chromosome 12q,
resulting in disinhibition of a growth factor and bone morphogenic protein.
The most common presentation is incidental, in patients who are asymptomatic from the disease. When symptoms
are present, stiffness and pain are the
most common, due to limited motion
and periosteal irritation [2]. The disease
most commonly presents in late adolescents or young adults, but can be seen
at any age. It has a slow but chronically
progressive course, with periodic exacerbations. Progressive disability, limb
length discrepancies, and even amputations may result [3]. If the spine is
involved, fusions may occur.
The disease favors the appendicular skeleton, and is most often seen in the long
bones of the extremities. It may monostotic or polyostotic, and can also tend
to affect a single limb (monomelic) or
sclerotome. Although the dripping candle
wax sclerotic appearance is classic on
radiographs, one series [3] showed it in
only a minority of cases. Variable
appearances resembling osteomas, myositis ossificans, and osteopathia striata
have been described, as well as mixed
appearances due to the tendency for
overlap with other sclerosing syndromes.
Skin changes resembling scleroderma
have been reported overlying the affected
bones [3], and can be seen at birth [2].
Hyperpigmented skin patches have also
been described. Aside from the com-
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6 Sagittal proton density-weighted image showing an ill-defined low
signal mass, most likely partially calcified, in the popliteal fossa, with
adjacent scarring and fibrosis (arrows). Sclerosis and thickening along
the posterior tibial cortex (wide arrow) consistent with melorheostosis.

7 Sagittal proton density-weighted image showing an ill-defined
low signal mass and fibrosis in the superior aspect of the infrapatellar
fat pad (wide arrow). Multiple areas of osseous sclerosis (arrows)
consistent with melorheostosis.

Table 2: MRI technique.
Weighting and planes

Field-ofview

TR

TE

Sequence

Slice
thickness

GAP

Matrix size

T2-weighted axial

100

5250

93

Turbo Spin Echo

3 mm

0.3 mm

640 × 640

Proton Density-weighted
axial fat suppressed

120

1200

43

Turbo Spin Echo fat
suppressed

2 mm

0.3 mm

256 × 256

Proton Density-weighted
sagittal

82.5

2910

41

Turbo Spin Echo

2 mm

0.3 mm

256 × 256

Proton Density-weighted
sagittal fat suppressed

77.8

1200

43

Turbo Spin Echo
fat suppressed

2 mm

0.3 mm

256 × 256

Proton Density-weighted
coronal

100

5490

39

Turbo Spin Echo

3 mm

0.3 mm

640 × 640

Proton Density-weighted
coronal fat suppressed

120

1200

35

Turbo Spin Echo
fat suppressed

2 mm

0.3 mm

256 × 256
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monly seen hyperostotic lesions, most
patients also have soft tissue masses,
often with infiltrative margins [2], either
immediately adjacent to or distinct from
bony lesions. Pathologically these represent vascularized fibrous tissue with
variable collagen content. Biopsy can be
avoided if these are recognized as part
of the spectrum of melorheostosis findings [2]. Muscle atrophy may also be
seen due to nerve involvement. There
is also increased incidence of vascular
tumors and malformations in melorheostosis patients, including hemangiomas, glomus tumors, and AVMs [4].
The characteristic undulating cortical
hyperostosis exhibits wavy zones of
thickening bony cortex with low signal

intensity on all MRI pulse sequences [5],
and may encroach on and narrow the
marrow space [6]. Soft tissue masses,
associated vascular tumors and vascular
malformations, and areas of fibrosis tend
to enhance after gadolinium administration. Radionuclide bone scan reveals
moderate and asymmetric increased
uptake [6].
Biopsy in nondiagnostic. Treatment may
consist of surgical tendon lengthening,
contracture releases, osteotomies, fixation with corrective stretching, and rarely
amputation. A case of symptom control
following intravenous zoledronic acid,
with treatment monitoring by the use
of a specific bone resorption marker β
cross-laps, has been reported [7].
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Case 3: Glenohumeral Joint Dislocation
Patient history

Imaging ﬁndings

A 20-year-old amateur snowboarder
injured his right shoulder approximately
10 days ago, and anteriorly dislocated
his right shoulder. He had the joint relocated in the emergency room. This was
his only known instance of shoulder dislocation, and he has no history of prior
injuries to the shoulder. On presentation
his pain was approximately a 3/10 to
4/10, and at its worst was 7/10 to 8/10.

Radiographs: Three views of the right
shoulder show well-reduced right shoulder, with no evidence of acute fracture.

Musculoskeletal examination
There is no evidence of muscular atrophy. Range of motion is limited secondary to pain, with his forward elevation
passively to approximately 90 degrees,
abduction passively to approximately
50 degrees and external rotation to
approximately 30 degrees. Strength with
forward elevation and abduction is 4+/5.
Internal and external rotation strength is
-5/5. He is most tender over the supraspinatus. He is non-tender over his coracoid process and long biceps tendon.
He has a positive apprehension sign with
relocation.

MRI findings: (Figs. 8 –10, Table 3)
1. There is near-circumferential labral
undermining and tearing, most severe
in the anterior to anteroinferior
aspects, with labral stripping and
detachment, periosteal and capsular
stripping and tearing, with medial and
inferior displacement of capsulolabral
tissue. There is partial tearing of the
glenoid attachment of the inferior
glenohumeral ligament, and there is a
focal 4–5 mm sharply marginated
acute-appearing chondral defect and
adjacent fragment along the anteroinferior glenoid rim. There is slight cortical flattening and possible slight
impaction or avulsion of the anterior
inferior glenoid margin.
2. Hill-Sachs impaction fracture deformity, 3.6 cm maximal AP dimension,
1.2 cm in vertical dimension, and
7 mm in depth. There is also fracture
through the greater tuberosity of the
humerus to the physeal scar and
metaphysis, incomplete or with little
or no displacement.
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3. Supraspinatus tendinosis with partial
tearing along distal deep margin, with
retracted fibers.
4. Severe subacromial/subdeltoid bursitis.
5. Large effusion with synovitis.
Plan: Surgical intervention is recommended to retighten the shoulder.
Operative findings: Arthroscopy
revealed normal-appearing humeral
articular cartilage. There were grade
1 articular cartilage changes on the glenoid. There was a small Hill-Sachs lesion.
There were some areas of chondral damage in the anteroinferior glenoid from
the dislocation. There was a partial thickness articular surface tear of the supraspinatus tendon. This involved greater
than 50% of the footprint. There was a
complete anterior capsulolabral separation from the glenoid. This was an
unusual pattern, since there was a radial
tear through the anterosuperior labrum
with the whole complex being retracted
laterally towards the humeral head. The
subscapularis and biceps tendon were
intact.
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Procedures performed:
1. Right shoulder arthroscopy and
glenohumeral debridement.
2. Right shoulder anterior labral repair
and capsulorrhaphy.
3. Right shoulder subacromial decompression with partial acromioplasty.
4. Right shoulder supraspinatus repair,
trans-tendon double-row technique.

1A
8A

8A Axial fat suppressed proton density-weighted image
shows medial and
inferior displacement
of stripped capsulolabral tissue (curved
arrow) with periosteal and capsular
stripping and tearing
(thin arrows). There
is a focal sharply
marginated acuteappearing chondral
defect and adjacent
fragment along the
anteroinferior glenoid rim (wide arrow).
There is greater
tuberosity edema
from impaction
fracture (standard
arrow).

Discussion
Anatomy
The shoulder joint is designed for a wide
range of activities, including throwing,
pushing, and pulling. The versatility of
the joint must be balanced by stabilizing
forces, and the dynamics are complex.
Due to the large range of motion [1],
stability of the joint must be provided by
a range of anatomic structures, including bone, labrum, muscles, tendons, ligaments, and capsule.
Numerous normal variants of labral
shape, size, and position have been
described by arthroscopy and MRI, and a
complete discussion of these is beyond
the scope of this report. The anterosuperior sublabral foramen is one of the
more common variants, and has been
described in up to 18% [2] of asymptomatic patients. However, this has not been
clearly demonstrated to be congenital,
and increases is prevalence with age [3],
suggesting it may be an acquired finding, or possibly an asymptomatic labral
tear. The Buford complex is a thickened
and enlarged middle glenohumeral ligament in the absence of an anterosuperior labrum, seen in about 6% [2].
A superior sublabral recess extending
from the 11-o’clock to 1-o’clock positions has been demonstrated in 73% of
cadavers [4], with loosely attached and
completely unattached superior labra
documented in 45% and 36% respectively on autopsy [5].
The long biceps brachii tendon has an
intra-articular origin, from the supraglenoid tubercle of the scapula and/or the
superior to posterosuperior glenoid
labrum. It travels laterally through the
rotator interval and then extends inferiorly along the bicipital groove of the
proximal humerus.

1B

8B

8B Axial fat
suppressed proton
density-weighted
image shows periosteal and capsular
stripping and tearing (thin arrows).
There is a focal
sharply marginated
acute-appearing
chondral defect
along the anteroinferior glenoid rim
(wide arrow). There
is posterior labral
tearing and partial
detachment
(arrow).

The glenohumeral ligaments are thickened bands of the joint capsule. The superior glenohumeral ligament originates
from the anterosuperior labrum, the
attachment of the long head biceps tendon, or the middle glenohumeral ligament
[6]. It extends nearly perpendicular to
the middle glenohumeral ligament and
parallel to the coracoid process.

The middle glenohumeral ligament runs
superomedial to inferolateral and is
quite variable. It may be absent or quite
thick, and its appearance changes with
humeral head rotation [6].
The inferior glenohumeral ligament has
anterior and posterior bands, as well as
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9

9 Coronal fat sup-

pressed proton density-weighted image
shows superior labral
undermining and partial tearing (arrows).
There is partial tearing of the glenoid
attachment of the
inferior glenohumeral
ligament (wide
arrow). There is supraspinatus tendinosis
with partial tearing
along distal deep
margin, with retracted
fibers (thin arrows).

10

10 Axial fat suppressed proton density-weighted image
shows a large HillSachs impaction
fracture deformity
of the superolateral
humeral head
(arrows).

the axillary pouch [6]. It is an anterior
stabilizer, and may tear along with the
anterior labrum and capsule.

Clinical
Labral and capsular injuries can occur
anywhere around the circumference of
the glenohumeral joint, depending on
mechanism of injury, and result in instability in a variety of directions. Aside
from instability, patients may report
pain, catching, and popping sensation.
In the anterior, posterior, and superior
regions, capsulolabral injuries have been
classified and divided into different
types, and are described with a variety
of different eponyms and acronyms.
Inferior labral tears are not discretely
subdivided, but are not infrequently
seen as extension from anterior and posterior capsulolabral lesions. It is important for the radiologist to be familiar
with the many different types and
classes of capsulolabral injuries, but also
be aware that a great many clinical MRI
cases exhibit overlapping imaging findings which describe partial or complete
components of two or more different
named injuries patterns, and do not fall
into a single discrete category or pattern. For this reason, accurate description of imaging findings is very important, and of greater importance than
categorization of the injury into a specific named or numbered entity. This
case provides a good example of this.

Anterior lesions
The first ‘essential lesion’ of the anterior
capsule was described by Bankart in 1923
[1]. He later broadened this to include
traumatic shearing of the labrum off of its
bony attachment. More than 85% of
traumatic anterior dislocations result in
anterior labral detachment, due to anterior displacement of the humeral head.
The classic Bankart injury may also
include tearing of the anterior joint capsule and periosteum. Anterior glenoid
impaction or avulsion fracture, now
known as a bony Bankart lesion, is also
closely associated with this mechanism
of injury, but was never described by
Bankart himself. The Hill-Sachs lesion,
named for two American radiologists,
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Table 3: MRI technique.
Weighting and planes

Field-ofview

TR

TE

Sequence

Slice
thickness

GAP

Matrix size

T2-weighted axial

120

650

7.5

Gradient Echo

3 mm

0.3 mm

512 × 512

Proton Density-weighted
axial fat suppressed

120

3350

46

Turbo Spin Echo fat
suppressed

3 mm

0.3 mm

512 × 512

Proton Density-weighted
sagittal

120

4000

93

Turbo Spin Echo

2 mm

0.3 mm

640 × 640

Proton Density-weighted
sagittal fat suppressed

120

3000

46

Turbo Spin Echo
fat suppressed

2 mm

0.3 mm

512 × 512

Proton Density-weighted
coronal

120

2510

34

Turbo Spin Echo

3 mm

0.3 mm

768 × 768

Proton Density-weighted
coronal fat suppressed

120

3000

46

Turbo Spin Echo
fat suppressed

2 mm

0.3 mm

512 × 512

refers to a bony impaction injury of the
posterolateral humeral head against the
anterior lip of the glenoid, and is also
commonly seen with anterior dislocation.
The Perthes lesion describes stripping
of the anterior labroligamentous complex
and periosteum, without displacement,
and without tearing of partially stripped
periosteum of the anterior scapula. Due
to the lack of displacement, this lesion
may be more difficult to appreciate than
the other anterior lesions on MRI images,
but the lack of anterior periosteal integrity predisposes these patients to laxity
and instability.
A detached Perthes lesion describes
a Perthes lesion in which the labrum is
displaced from its attachment, and there

is detachment of the inferior glenohumeral ligament with anterior displacement, but the periosteum remains continuous.
The anterior labroligamentous periosteal
sleeve avulsion (ALPSA) lesion [1] exhibits a torn anteroinferior labrum with
inferomedial displacement, with the inferior glenohumeral ligament rolled up
along the periosteum, like a sleeve. The
anterior scapular periosteum remains
continuous but may be partially
stripped.
A glenolabral articular disruption (GLAD)
lesion refers to an anteroinferior labral
tear associated with adjacent injury to
the glenoid articular cartilage [1]. This
does not specifically lead to glenohumeral joint instability.

The glenoid labrum ovoid mass (GLOM)
sign refers to a torn anterior labrum
which is retracted superiorly, but should
not be confused with a normal middle
glenohumeral ligament.
A humeral avulsion of the glenohumeral
ligament (HAGL) lesion [1], typically of
the anterior band, can also occur with
anterior glenohumeral joint dislocation
or instability. It is more common in older
patients. The GAGL lesion is similar, but
the avulsion is of the glenoid attachment instead of the humeral. There may
be bony fragment avulsions with these
lesions as well, referred to as BHAGL and
BGAGL lesions.
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Superior lesions
Superior labral tears are important to
recognize, due to the labrum itself, and
also due to the association with long
biceps tendon and tendon anchor tears,
which may compromise anterior stability. Overhead throwing athletes are predisposed. Other proposed mechanisms
include compression from fall on outstretched hand, and traction injuries.
Superior labral tears commonly occur
anterior and posterior to the long biceps
tendon origin, and thus are termed
superior labrum anterior/posterior, or
SLAP, tears. Mechanism of injury has
a role in tear type and morphology.
Snyder first divided SLAP tears into four
main types [8], and Maffet [9] subsequently added three more grades. Type I
is marked free edge fraying. Type II is
avulsion of the labral/bicipital complex
from the glenoid, and is further subdivided into three groups. Type III is a displaced bucket handle labral tear with
intact biceps anchor. Type IV is a bucket
handle tear with extension into the substance of the biceps anchor. Type V is a
Bankart lesion that extends superiorly to
the biceps anchor. Type VI is an unstable
radial or flap superior labral tear. Type
VII is tear extension beneath the middle
glenohumeral ligament. Labral SLAP tear
types VIII – X have also been described
[10], and additional types proposed

Posterior lesions
On MRI, findings related to posterior
instability are typically the reverse of
those for anterior instability, and posterior dislocation/instability is less common. Posterior labral tears with capsular
detachment or stripping may be seen,
as evidenced by disruption or stretching/
laxity of the normal, well defined continuous low signal capsule line connecting
the glenoid and labral margin to the
humeral neck. There may be bony impaction or fragmentation of the posterior
glenoid rim and the anterior humeral
head, which are the characteristic reverse
Bankart and reverse Hill-Sachs lesions.

There may be a tear or stripping avulsion
of the posterior band of the inferior
glenohumeral ligament, typically at the
glenoid but also possibly at the humeral
attachments. There is also an association with teres minor tears (may tear
along with the posterior band of the
IGHL), and internal bodies in the glenohumeral joint.
There may also be associated rotator
cuff injury. Glenoid erosive changes,
sclerosis, or heterotopic bone formation
may be seen chronically. There may be
soft-tissue findings of associated edema,
hematoma, or extravasated joint fluid.
The humeral head may be posteriorly
subluxed in relation to the glenoid. In
chronic cases, there may be bone loss
and remodeling with retroversion of the
glenoid, although there is a reported
wide normal range of glenoid inclination
from 25° retroversion to 8° anteversion.
The Bennett lesion represents an enthesophyte arising from the posterior portion of the glenoid neck to rim, which is
commonly seen in baseball pitchers.
The posterior labrocapsular periosteal
sleeve avulsion (POLPSA) lesion is the
posterior analogue of the ALPSA (anterior labroligamentous periosteal sleep
avulsion). It is associated with posterior
instability. Wherein the reverse Bankart
lesion the periosteum is torn, the periosteum is stripped but continuous in a
POLPSA lesion.

Paralabral cysts
Paralabral cysts are an important
diagnostic clue strongly indicating an
adjacent labral tear and capsulolabral
tear, although the tear may not always
be discretely visualized on MRI. These
cysts can be unilocular, but are often
multilocular, and can extend/dissect several cm away from the labrum tear from
which they originate. This can result in
symptoms related to mass effect, including extension into the suprascapular or
spinoglenoid notches, with possible nerve
entrapment and neuropathy, which may
result in denervation atrophy of rotator
cuff muscles.
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