
■ KEY POINTS

■ Full-thickness articular cartilage defects have a limited
capacity to heal. Thus, articular cartilage lesions and osteo-
chondral defects in any joint present a challenging problem.

■ Cartilage lesions are less likely to be seen in the glen-
ohumeral joint than in the knee, therefore there has not
been extensive research on shoulder cartilage repair.

■ Making the diagnosis without the benefit of an arthro-
scopic visualization of the joint can be problematic.

■ Mechanical injuries include direct trauma to the cells
and matrix, causing an acute disruption of the surface, or
more subtle changes attributable to damage of the matrix
macromolecules.

■ Biologic injuries include metabolic abnormalities, most
commonly osteoarthritis, but also avascular necrosis and a
variety of osteochondral injuries.

■ Although the use of gadolinium-enhanced arthrograms
has improved diagnosis, a significant portion of lesions
are not identified prospectively.

■ The goal of treatment is often to restore durable hyaline car-
tilage through a practical and minimally invasive approach
(preferably arthroscopic), which is associated with minimal
morbidity postoperatively and in the long term.

■ The end-stage management of many cartilage lesions is a
replacement procedure. A titanium coated shaft portion
with an articular bearing surface of cobalt-chrome alloy is
implanted in the central articular defect and recreates the
circumference of the humerus.

■ The goals of arthroscopic debridement are primarily to
relieve pain and secondarily to improve function. The
removal of loose tissues that cause pain and impingement
helps to achieve these goals.

■ The decision making process for arthroscopic debride-
ment is radiographic analysis. The proper views are criti-
cal to allow an appropriate diagnosis. These include an
anteroposterior (AP) view in internal rotation, an AP
view in the scapular plane with the arm in external rota-
tion and slight abduction and an axillary view.

■ INTRODUCTION

Articular cartilage lesions and osteochondral defects in any
joint present a challenging problem to both patient and physi-
cian. The critical issue is that full-thickness articular cartilage
defects have a limited capacity to heal at any age. Many pro-
cedures have been described to improve the joint alignment,
induce reparative tissue proliferation or provide cartilage
tissue that is more nearly normal. The bulk of this work has
occurred in lesions about the knee, with very little research in
any other joints. The use of autogenous and allograft recon-
struction of focal defects has been extensively studied in the
knee (1–3). Other techniques including abrasion arthroplasty,
drilling, and microfracture have been described for smaller
lesions (4–6). There is a paucity of research that discusses the
problem of cartilage lesions about the glenohumeral joint and
provides treatment recommendations, with the exception of a
few case reports and small series of patients.

Certainly, the problem is less likely to be seen about the
glenohumeral joint and therefore impacts the lack of need
for extensive research. Complicating the problem is that
unlike the knee, there is significant difficulty with access to
the joint when a lesion is identified. Furthermore, the man-
agement options are not as obvious as a result of the lack of
large-scale research.
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There is a spectrum of pathology encountered with the
lesions ranging from simple chondral delamination injuries
to more extensive osteochondral injuries and culminating in
arthritic degeneration of the glenohumeral joint. All of these
lesions can be encountered in the typical active population
commonly seen in the average sports medicine practice.

Making the diagnosis can also be problematic without
the benefit of arthroscopic visualization of the joint. Several
series point to the need for improved imaging techniques
that allow better determination of the articular surfaces in a
prospective fashion and this area also requires further study
(7,8). In addition, the concurrent association of cartilage
defects with the status of other areas of the joint, specifically,
the rotator cuff and impingement is poorly understood both
with respect to etiology and treatment (9,10).

After the diagnosis has been made, there are many
options available for treatment if the management algo-
rithms follow those historically applied to knee pathology.
There are a variety of autogenous techniques including
osteoarticular harvest with subsequent transplantation as
well as the more complex technique of biologic regeneration
of cartilage (2). Allograft applications are also available 
and those include fresh and preserved specimens. In addi-
tion to the biologic resurfacing techniques, there are also
devices that allow for resurfacing using metallic and other
materials. Finally, in cases of limited damage or sometimes
in the face of extensive degeneration of the cartilage surfaces,
arthroscopic techniques can be employed primarily for
symptom amelioration (9,11–13).

■ IMPACT OF CARTILAGE LESIONS

The spectrum of pathology includes a gradation in the
severity of cartilage damage beginning with simple delami-
nation of a small area and ending with complete degenera-
tion of the articular surfaces, i.e., osteoarthritis.

Although the glenohumeral joint surface geometry his-
torically has been considered less of a stabilizing factor as a
result of the smaller surface area of the glenoid in compari-
son with the humeral head and the apparent shallowness of
the glenoid, technology has now given us a new perspective.
Classically, most studies of the joint have analyzed congru-
ency with radiographs, thus underestimating the degree of
congruity afforded by the articular cartilage because only the
bony surfaces were visualized and assessed (14). If only 
the subchondral bone is analyzed, there appears to be less
conformity within the joint. With the addition of the artic-
ular cartilage, the effective congruence of the joint is much
greater.

As an example, Kelkar et al. (14) analyzed a group of
glenohumeral cadaveric joints. In their analysis, the average
radii of the humeral head and glenoid articular surfaces
were 25.5 and 27.2 mm, respectively. The average differ-
ence between the two radii was 1.7 � 1.5 mm. When the
same technique was employed to analyze the subchondral

bone, the radii of curvature of the humeral heads and
glenoids were 25.2 and 33.4 mm, respectively. These find-
ings lend more importance to the articular cartilage, or more
specifically the preservation of this tissue. It appears that the
articular cartilage of the glenohumeral joint is a factor in 
the maintenance of stability in the joint. Given the inher-
ently unstable nature of the joint with its small surface area,
it is paramount to save as much cartilage as possible in order
to preserve normal joint function.

Another consideration is the impact of associated coexis-
tent disease processes in the shoulder. More importantly,
focal articular lesions are often found incidentally at the
time of arthroscopic evaluation of the joint for other pre-
sumptive diagnoses. This problem has been seen less fre-
quently as a result of the improvements made in prospective
diagnosis with the use of MRI techniques, particularly those
employing gadolinium-enhanced arthrograms.

Several studies allude to the coexistence of other disease
processes with cartilage lesions, however, especially more
advanced lesions seen with osteoarthritis (8,9,10). In their
study, Feeney and colleagues assessed 33 cadaveric shoulder
joints and documented the incidence of rotator cuff tearing
and cartilage lesions (10). Articular cartilage degeneration
was almost twice as frequent in the group with rotator cuff
tears as in those without tearing (10).

Another study revealed that in a series of 52 patients
undergoing surgery for subacromial impingement syn-
drome, humeral cartilage lesions were found in 29%, of
which four lesions were subtle and eleven were marked (9).
In the glenoid, 15% were found to have lesions with three
subtle and five marked. In essence, patients with clear surgi-
cal indications for impingement surgery may have coexistent
cartilage lesions in up to one third of instances. This consid-
eration should be taken into account at the time of preoper-
ative discussion with the patient, as other procedure may be
essential for complete treatment.

Types of Lesions

Cartilage repair response has been the focus of investigations
for more than 250 years. In 1742 Hunter noted that “ulcer-
ated cartilage is a troublesome thing . . . once destroyed it is
not repaired (15). Since that time, the observations made by
Hunter have been reiterated by nearly every scientific study
on the topic. The lack of predictability of repair of cartilage is
attributable to the many factors that often come together in a
specific injury. Some of the factors include the precise injury,
the age of the individual, the condition of the joint before
injury, the quality, extent, and durability of the repair and the
long-term function of the joint.

The types of injuries can be divided into mechanical and
biologic. The mechanical types of injuries include direct
trauma to the cells and matrix causing an acute disruption of
the surface, or more subtle changes attributable to damage
of the matrix macromolecules. This type of damage occurs
with surgical disruption of the synovial membrane, infection
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and other inflammatory diseases, immobilization and possibly
joint irrigation (15).

In cases of blunt injury, the degree of disruption is often
underestimated in the acute phases. The response of articular
cartilage to penetrating injury depends on the depth of injury
such that injuries limited to cartilage elicit a different repair
response than injuries involving cartilage and subchondral
bone. Likewise, blunt trauma can have much more signifi-
cant impact than is acutely appreciated as a result of the con-
sequent cell injury and effect on the cellular matrix, as well as
any injury to the subchondral supporting bone (16).

The biologic injuries include metabolic abnormalities,
most commonly osteoarthritis, but also avascular necrosis
and a variety of osteochondral injuries that damage the
articular layer indirectly as a result of the collapse of the sup-
porting structures. For example, MRI analysis in degenera-
tive joint disease, osteochondritis dissecans and avascular
necrosis has shown that the subchondral region shows reac-
tive enhanced vascularization and heightened metabolism
with insufficient repair (17).

One particular disease process that deserves further men-
tion is that of avascular necrosis because the humeral head is
the second most common site of nontraumatic osteonecrosis,
after the head of the femur (18). In humeral head osteonecro-
sis, subchondral osteolysis occurs in the superior portion.
When resorption of subchondral bone is extensive, it appears
that even ordinary forces transmitted across the joint will lead
to subchondral fracture and humeral head collapse (18). The
likelihood of this collapse and the consequent degenerative
changes that would occur make this disease process one that
must be addressed more expediently than other cartilage
lesions.

The treatment of specific injuries is impacted by the
underlying nature of the cartilage injury. The best outcomes
are obviously in isolated lesions that have a clear, mechanical
etiology without any underlying metabolic abnormalities.
The discussion of the factors involved is beyond the scope
of this chapter, but the reader is directed to the appropriate
references (14,19,20).

Separate consideration should be given to osteoarthritis, as
there are clear surgical indications in the treatment of the
disease in the glenohumeral joint (without prosthetic replace-
ment). The arthroscopic management of this problem, if per-
formed in the appropriate patient, has been shown to provide
significant improvement in symptomatology (11–13,21).

Diagnosis of Cartilage Lesions

Much effort has been directed at the development of imag-
ing techniques that effectively diagnose cartilage lesions in
the shoulder. The thrust of the research has employed a
variety of magnetic resonance imaging techniques to delin-
eate not only the actual lesions, but also something about
their physiology. It is well established that cartilage func-
tions as the load-bearing surface in the joints of the muscu-
loskeletal system. Major macromolecules in cartilage are

collagen Type II and proteoglycans. Although proteogly-
cans provide much of the compressive stiffness through
electrostatic repulsion, collagen provides tensile and shear
strength. Several studies have shown that the earliest stages
of cartilage degeneration are primarily associated with loss
of proteoglycan and minor changes in collagen structure
(22). In one study, bovine articular cartilage was analyzed
with a variety of MR parameters including T2 relaxation
rates and spine-lattice relaxation times in the rotating frame
(T1�) mapping method (23). The findings included a signifi-
cant correlation between the changes seen on T1� mapping
and the sequential depletion of proteoglycan. Studies like
these have served to expand the base of knowledge with
regards to grading of articular lesions. Although arthro-
scopy is the so-called gold standard at this point for final
determination of the management of these lesions, it would
be ideal to have a non-invasive modality that fully assesses
the lesions.

In the clinical setting, it is important to be able to delin-
eate the presence of cartilage lesions with some certainty.
There are several studies available in the literature that
gives some guidance (7,8,24). In one study, a double blind
prospective study of 15 patients with anterior shoulder
instability were analyzed with respect to the efficacy of
MRI versus arthroscopy in the evaluation of chondral or
osteochondral lesions of the humeral head (24). MR pro-
duced 6 true positives, 5 true negatives, and 4 false nega-
tives for an accuracy and sensitivity of 60% and 87%,
respectively. Arthroscopy gave 8 true positives, 5 true neg-
atives, and 2 false negatives, with a sensitivity of 80% and
an accuracy of 87%. All lesions diagnosed with either
method were regarded as positive by definition, with the
result that the specificity was always 100%. The differences
in diagnosis sprang from the false negatives. As a result of
the variable ability to identify the cartilage lesions prospec-
tively, it was advised that both of these methods should be
employed to ensure the correct diagnosis, and hence the
correct choice of treatment.

Another study has described the MRI findings of focal
articular cartilage lesion of the superior humeral head in
seven patients (7). This was a retrospective study to evaluate
the location and incidence of these lesions. The lesions
occurred along the superior surface of the posterior humeral
head (medial to the expected location of a Hill-Sachs lesion),
were caused by trauma, and did not seem to have a specific
mechanism of injury. It was felt that they may cause clinical
symptoms and may be easily overlooked on MRI because
they were missed on six out of seven of those encountered.

In the largest available study, Guntern et al. (8) deter-
mined the prevalence of articular cartilage lesions in a group
of patients. Arthrographic images obtained in 52 consecutive
patients with a mean age of 45.8 years were retrospectively
evaluated for glenohumeral cartilage lesions. Two experi-
enced musculoskeletal radiologists who were blinded to the
arthroscopy report independently analyzed the articular 
cartilage. Humeral and glenoidal cartilage were assessed
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separately and arthroscopic findings were used as the stan-
dard of reference. At arthroscopy, humeral cartilage lesions
were found in 15 patients (frequency, 29%). Four lesions
were subtle, and 11 were marked. Cartilage lesions of the
glenoid were less frequent (eight patients; frequency, 15%):
Three were subtle, and five were marked. For reader 1 and
reader 2, respectively, sensitivity of MR arthrography for
humeral cartilage lesions was 53% and 100%, specificity was
87% and 51%, and accuracy was 77% and 65%; sensitivity
for glenoidal cartilage lesions was 75% and 75%, specificity
was 66% and 63%, and accuracy was 67% and 65%. Inter-
observer agreement for the grading of cartilage lesions with
MR arthrography was fair (humeral lesions, kappa � 0.20;
glenoidal lesions, kappa � 0.27). Based on the study, it was
felt that the performance of MR arthrography in the detec-
tion of glenohumeral cartilage lesions is moderate with a
high degree of variability associated with the interpretation
of the images.

As can be discerned by this analysis, much work needs to
de done in the delineation of cartilage lesions on a prospec-
tive basis. While the use of gadolinium-enhanced arthro-
grams has clearly improved the ability to find these lesions,
a significant proportion is not identified prospectively.
Also, the biological parameters that are discernible with the
use of MRI technology are important to consider. The ideal
study that addresses not only the presence of a cartilage
lesion, but also something about its biology or reparative
capability is clearly within the grasp of modern imaging. Its
implementation and refinement, however, await further
studies.

■ TREATMENT ALTERNATIVES

In the past, the most common treatment for many if not
most of the articular cartilage lesions that were seen in
the shoulder (and other joints) was simple debridement
and symptomatic management. Today’s aim, however, is to
restore durable hyaline cartilage through a practical and
minimally invasive approach (preferably arthroscopic), that
is associated with minimal morbidity perioperatively and in
the long term.

There are several avenues available to accomplish the
restoration of articular cartilage (1–3,25,26); however, most
of the literature has been focused on knee joint abnormali-
ties, with less attention to the other joints. The variety of
techniques includes autogenous tissues, allograft tissues, and
synthetic components.

In addition, simple debridement of the area of degenera-
tion with subchondral stimulation is used on a routine basis
(6). Although the use of this technique has not been explic-
itly studied in the literature with respect to the shoulder, the
principles of stimulation of the subchondral area for creation
of a fibrocartilaginous layer over the diseased area should
also apply. This technique will be discussed in more detail in
a later section of this chapter.

Autologous Tissues

The use of autologous tissues about the knee has been com-
monplace for several years, and has included the transplan-
tation of local tissue, transfer of remote tissue, and finally
the genetic production of cloned tissue from knee cartilage
cells (1–3,27).

A technique that has been used in the knee is transfer of
autologous tissue from other areas to reconstruct the articu-
lar cartilage, this technique has been termed mosaicplasty.
Likewise in the humerus, the technique is certainly applica-
ble. In one study, Scheibel et al. (28) have prospectively
analyzed a series of autologous osteochondral plugs from the
knee to the humerus in eight patients. The lesions were all
Outerbridge grade IV and averaged 150mm2. Standard
radiographs, MRI, and second-look arthroscopy (in two
patients) were used to assess the transplanted tissue. After a
mean of 32.6 months MRI revealed good osteointegration
and congruent articular cartilage in all but one patient.
Second-look arthroscopy in two cases revealed good inte-
gration macroscopically with an intact articular surface. The
Constant scores also increased significantly. The study cer-
tainly lends credence to the use of the procedure in the cases
of limited lesions of the humeral head.

In cases where the lesion is larger or the availability of
normal cartilage from another autogenous source precludes
mosaicplasty, periosteal tissue has been employed (29). Basic
science studies have shown that neochondrogenesis can be
seen in animal models where a free autogenous periosteal
graft is applied to full thickness articular cartilage lesions
(30). Periosteum contains pluripotential mesenchymal stem
cells with the cambium layer being responsible for many
growth factors that regulate chondrocytes and cartilage
development including transforming growth factor �1,
insulin-like growth factor 1 and others (31). In a limited
series of patients, a tissue quite similar to articular cartilage
was observed in the knee (32).

In the shoulder, a prospective series of five patients
treated with an autogenous periosteal flap following micro-
fracture of the defect has shown satisfactory short-term
results (29). The technique included the use of the technique
of Steadman et al. (6) where perforations into the subchon-
dral bone at a distance of 3 to 4 mm between perforations
were created. A periosteal flap harvested from the proximal
humeral metaphysis (with the cambium layer facing the car-
tilage lesion) was then applied to the defect and sutured into
place (33). The size of the defects in these patients averaged
311 mm2 (range 225 to 400 mm). With a mean follow-up of
25.8 months, it was found that the Constant scores improved
significantly from 43.4 to 81.8. Second look arthroscopy in
three patients revealed a significantly reduced cartilage
lesion. Follow-up MRI revealed that the area of the chon-
dral defect was covered with a thin layer of regenerated car-
tilage tissue in all patients, but there were still signs of
edema in the underlying subchondral bone plate. It was felt
that this is a viable technique for larger defects not amenable
to treatment with osteochondral plugs. Although the findings
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did not show a completely normal cartilaginous surface, the
authors were encouraged by the improvement in clinical
symptomatology. Certainly, further follow-up is indicated in
these patients before the technique can be espoused for most
defects.

An additional autogenous technique that has been exten-
sively analyzed with respect to the knee is that of autoge-
nous chondrocyte implantation (ACI) (2,32). The technique
involves the use of cells that are harvested from the articular
cartilage surface, subsequently cultured in vitro, and reim-
planted under a periosteal patch (2). In the shoulder, the
technique has been reported in the form of a case report
(34). The patient in this case sustained a lesion that, following
preparation for the ACI procedure, measured 3.3 � 1.5 cm.
At one year follow-up the patient demonstrated a full range
of painless motion with no complaints of rest or weather
change pain.

Allograft Tissues

Allograft tissues have been employed to reconstruct a variety
of joint surfaces, and the humerus is certainly no different
(35,36). The use of smaller focal defects, however, is not
extensively described in the literature with the exception of a
few case series. In one study, Gerber et al. (26) employed a
large segmental humeral head allograft to reconstruct mas-
sive posterior humeral head defects (Hill-Sachs lesions)
involving more than 40% of the articular surface. This trea-
tise included four patients treated with the technique. It was
found that stability was restored and maintained in each
patient at an average of 68 months following the procedure.
Three patients reported little or no pain and no or slight
functional restrictions in activities of daily lining. One
patient had mild pain and moderate-to-severe dysfunction
secondary to avascular necrosis of the remaining portion of
the humeral head. Although the technique appears to be
worthwhile in this patient population, the use of this type of
large allograft resurfacing in the more central portion of the
humeral head may fare differently. The central humeral
articular surface will experience significantly more mechani-
cal stress compared to the peripheral humeral articular sur-
face that was reconstructed with this technique.

Prosthetic Components

Obviously, the end-stage management of many of these car-
tilage lesions is a replacement procedure; however, in many
situations the diseased portion is a limited area that is
amenable to a limited replacement approach. Several devices
are currently available, some experimental and some recently
devised that allow for this limited resurfacing.

The currently available device is a titanium coated shaft
portion with an articular bearing surface of a cobalt-chrome
alloy (Arthrosurface; Franklin, MA). The device is implanted
in the central articular defect either in an open or arthroscopic
fashion and recreates the circumference of the humerus 

(Fig 15-1). Several sizes of implants are available such that a
circular defect up to 40 mm can be reconstructed. To date,
there are no series of patients available that have been pub-
lished in the peer-reviewed literature.

A variety of synthetic “articular cartilage-like” materials are
also available. All of the devices are currently unavailable in
the United States but are presently in use in some European
countries and Japan. Again, the experience has been predom-
inantly in the knee joint with an occasional series or case
report in other joints such as the hip, ankle, or shoulder. The
majority of the materials are hydrogels which are encapsulated
and typically contain a suspension of saline with a variety of
macromolecules that simulate the properties of articular carti-
lage (37). In a study evaluating the response normal cartilage
to the hydrogels vs. aluminum and titanium implants in a
rabbit model, there were marked pathologic changes noted
on the knees with the harder implants, although the knees
with the hydrogel implants had none to minimal changes
(38). This supports some of the well-known literature on the
use of hemiprosthetics in the shoulder and knee joint where
degradation of the articular surfaces has been documented
with long-term follow-up of these patients (39).

■ EARLY OSTEOARTHRITIS

Separate consideration should be given to the arthroscopic
management of the early osteoarthritic shoulder. The disease
in young patients is a challenging clinical problem. Non-
surgical treatment options include physical therapy, thera-
peutic modalities, intra-articular corticosteroid injections,
activity modification, and non-steroidal anti-inflammatory
medications (40). There is a substantial amount of literature
to support the use of the arthroscope in these patients; how-
ever, the proper indications must be present to obtain good,
predictable results. The routine use of the arthroscope for
symptomatic relief of osteoarthritis is simply not substantiated
in the literature.

Indications for arthroscopic debridement of shoulder
osteoarthritis include young patients with early to moderate
disease, preserved range of motion (�120 degree elevation,
�20 degree external rotation at the side), concentric glenoid
wear without evidence of subluxation, and minimal osteo-
phyte formation (40,41).

In the athlete and young patient with osteoarthritis,
arthroscopy allows recognition and treatment of coexisting
pathologies in which procedures such as subacromial decom-
pression and capsular release have proven to be of benefit. In
fact, arthroscopy is the most sensitive method for diagnosing
early osteoarthritis (9,42). Disorders such as rotator cuff
tendinopathy, impingement syndrome, adhesive capsulitis,
and biceps tendonitis often mimic osteoarthritis and are
difficult to separate clinically. Through the use of arthroscopy,
the proper diagnosis and specific treatment may be
applied, thus maximizing the patient’s opportunity for
improvement (Fig 15-2).
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Fig 15-1. The use of a metal resurfacing device in the case of a
39-year-old patient with a history of avascular necrosis and con-
sequent chondral damage secondary to subchondral collapse.
A: MRI of avascular lesions (T1 weighted) depicting the area of
diseased bone (arrows) over the superolateral head. B: Initial
intraoperative view of chondral injury. C: Area of avascular bone
visible (arrowhead) following reaming for resurfacing device.
D: Final device implant in position (Arthrosurface). E: Final AP
radiograph of resurfacing component in place.
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The goals of arthroscopic debridement are primarily
to relieve pain and secondarily to improve function. The
removal of loose tissues that cause pain and impingement
helps to achieve these goals. In some situations, the micro-
fracture technique of subchondral bone perforation can be a
useful adjunct in order to induce fibrocartilage formation
over areas of exposed bone (Fig 15-3). Although the tech-
nique has not been specifically analyzed with respect to the
shoulder, there is certainly a substantial amount of literature
to support its use in the knee with studies showing that it
improves symptoms, reduces defect size, and allows earlier
return to activity in patients with osteochondral defects (43)
(Fig 15-4). It should be kept in mind, however, that the dura-
tion of relief is highly variable and the procedure is at best a
temporizing one (12,13,21). It can be highly advantageous,
though, in the young active patient that desires to postpone
prosthetic replacement.

An important component of the decision-making process
for this procedure is radiographic analysis. The proper views
are critical to allow an appropriate diagnosis and these
include an anteroposterior (AP) view in internal rotation, an
AP view in the scapular plane with the arm in external rota-
tion and slight abduction and an axillary view (42).The scapu-
lar AP and the axillary view are the critical ones because 
they are orthogonal to the plane of the joint. To improve
sensitivity, the AP view may be obtained with the patient in
45 degrees of abduction while contracting the deltoid. This
procedure provides joint compressive force and helps delin-
eate joint space narrowing that can be underrepresented in
standard views (41). A useful classification system that is
applicable to this patient population has been devised by
Walch et al. (44). A Grade A lesion shows a centralized
humeral head, Grade B has posterior subluxation of the
humeral head, and grade C has a glenoid retroversion
of �25 degrees. In this scheme, radiographic progression

beyond a grade of A is a relative contraindication for arthro-
scopic debridement.

The typical arthroscopic debridement in these patients
includes a thorough assessment of their motion and stability
under anesthesia, as well as a thorough diagnostic arthroscopy
including the subacromial space and the acromioclavicular
joint (42).

An area that deserves particular mention is that of capsu-
lar release. In many of these patients, shoulder range of
motion is significantly limited not only as a result of the
degenerative changes, but also as a result of the capsular
contractures that are often present. Certainly, part of the
procedure would include a complete capsular release to
improve the passive range of motion. The technique is
described in other sections of this book, and the reader 
is directed to the appropriate references (12,42).

With regards to outcome, there are several studies in the
literature that support the use of arthroscopy to improve the
symptoms associated with degenerative shoulder joints
(13,45–47). One study evaluated 25 patients at an average of
34 months follow-up (13). The overall results were rated as
excellent in 2 patients, good in 19 patients, and unsatisfac-
tory in 5 (20%). Two patients had complete pain relief and
18 had only occasional mild pain. Notably, of the 12 patients
with marked stiffness preoperatively, 83% had improvement
in range of motion. Of note in this population was the coex-
istence of significant intra-articular findings in 32% of the
patients. This included labral tears, loose bodies, SLAP
lesions, and partial cuff tears. Interestingly, there was no
correlation between the radiographic grade and the clinical
outcome.

Another study evaluated the results of arthroscopic
debridement with or without capsular release in a group of
sixty-one patients (12). At follow-up with 45 patients hav-
ing a minimum of 2 years, 87% of patients indicated that
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Fig 15-2. Thirty-two-year-old male with recurrent instability and now early osteoarthritic (grade A)
changes radiographically. (Right shoulder viewed from posterior portal). A: Loose body in anterior
glenoid-labrum junction. B: Humeral head articular changes.
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Fig 15-3. Shoulder arthroscopic visualization of cartilaginous defect treated with subchondral
perforation technique (Steadman). Views are of a right shoulder, visualized from the posterior por-
tal. A: Cartilaginous loose body visualized arthroscopically. B: Remaining defect following prelimi-
nary debridement. C: Arthroscopic awl employed for subchondral perforations. D: Final area of
subchondral perforation showing good blood supply following the perforations.

Fig 15-4. Follow-up lesions of subchondral perforation technique on the glenoid surface.
A: Glenoid lesion at three-year follow-up showing some small, patchy areas of fibrocartilage. (Left
shoulder, posterior portal view of mid-glenoid). B: Glenoid lesion at two-year follow-up showing
more exuberant fibrocartilage repair. (Right shoulder, posterior portal view of mid-glenoid.)

A B

A B

C D
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they would have the surgery again. Most patients noted the
onset of pain relief within 5 weeks of surgery, and obtained a
duration of pain relief of 28 months or greater. The addition
of concomitant procedures, such as acromioplasty, distal
clavicle resection, and labral debridement or repair did not
have a negative impact on the functional results. They did
note, however, that lesions greater than 2 cm appeared to be
associated with a return of pain and failure of the procedure.

■ SUMMARY

Full thickness chondral defects and osteochondral defects 
of the shoulder can cause numerous problems for the
patient such as pain, swelling, locking, and may lead to early
osteoarthritis. The goals of treatment are to alleviate pain
and improve function as well as delay the need for prosthetic
replacement of the joint.

A variety of alternatives is available to treat these lesions;
however, many limitations exist. There are several tech-
niques that include simple debridement that clearly help in
the short term, but do not change the natural course of the
disease process. In most situations, the best that can be
achieved with debridements and abrasions is a fibrocarti-
laginous covering of the articular surface with poor biome-
chanical characteristics (48).

The results of resurfacing the cartilage lesions, whether
performed with biological tissues or synthetic materials,
appear to be promising; however, there is very little large
scale or long term data to support the routine use of any one
technique over another.

The symptomatology associated with the early arthritic
shoulder can certainly be improved with the judicious use of
the arthroscope; however, appropriate patient selection is
critical in this regard as significant radiographic deformities
certainly do not improve with this treatment modality.
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