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Abstract

Background and Aims: Osteoarthritis (OA) is the world’s most common joint disease and there
is currently no cure. Glenohumeral osteoarthritis (GHOA) accounts for an estimated 5%—17% of
patients with shoulder complaints. The etiology of GHOA is multifactorial, and we review the
various non-specific and specific risk factors and further sub-classify them into local and systemic
factors.

Materials and Methods: Data for this review article were identified by searches of MEDLINE,
PubMed, and references from relevant articles using search terms such as “glenohumeral,”
“osteoarthritis,” “epidemiology,” “etiology,” “imaging,” and “pathophysiology.” Only articles published
in English, German, and Finnish between 1957 and 2017 were included.

Results: The prevalence of radiological shoulder OA has been estimated to be as high as 16%—20%
in the middle-aged and elderly population, but the concordance between structural findings and
symptoms seems to be weak, as many of these individuals are asymptomatic. The vast majority
of GHOA is related to non-specific factors, namely advancing age, while specific risk factors are
commonly found in young patients. Diagnosis of GHOA is made when typical clinical features and
defined radiological findings overlap in an individual.

Conclusion: Ultimately the determinants of shoulder pain in GHOA remain incompletely
understood. Improved understanding of the etiology and diagnosis of GHOA will enable clinicians
to better determine which patients will benefit from different treatment modalities, as well as
provide new avenues to potential treatments.
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I
Introduction

causing limitations in occupational and leisure
activities in younger individuals and threatening
physical independence in the elderly?.

The purpose of this article is to give a narra-
tive review of the literature on the factors influ-
encing the development of GHOA and outline
its basic diagnostic process.

L |

Defining GHOA

Degenerative changes of the glenohumeral (GH)
joint are found in up to 17% of patients with
shoulder pain, a patient group that has tripled in
the last 40 years!- 2. Although symptomatic gle-
nohumeral osteoarthritis (GHOA) is not as com-
mon as osteoarthritis (OA) of the weight bearing
hip and knee joints, it can be just as debilitating
due to the functional importance of the upper
limbs. Pain and functional impairment can affect
physical as well as psychological well-being,

OA is a degenerative joint disease involving the
articular cartilage, subchondral and periarticular
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bone, and periarticular soft tissues including ligaments, mus-
cles, and synovium. Symptoms of OA include joint pain,
stiffness, and limitation of movement, while radiological
changes include joint space narrowing, osteophyte formation,
periarticular cysts, and subchondral sclerosis. GHOA is
defined by these features of joint damage affecting the gleno-
humeral joint.

Clinical Definition

Clinically OA can be defined using clinical history and physi-
cal examination findings, such as those developed by the
American College of Rheumatology (ACR) for knee and hip
OA* 3. However, no such generally accepted clinical criteria
for GHOA exist. Defining GHOA solely on clinical grounds
is problematic because of the anatomical complexity of the
shoulder girdle and clinical similarities with differential diag-
noses (capsulitis and to some extent rotator cuff syndrome).

Radiological Definition

Radiological definitions of OA rely on identifying the radio-
logical features of joint damage listed above. However, up to
six different radiographic classification systems have been
applied to GHOAS. The Samilson-Prieto classification, despite
having been originally developed for dislocation arthropathy,
has become the most commonly used, while modifications
have been published by both Allain and Gerber. The Kellgren-
Lawrence classification, advocated by the World Health
Organization (WHO) for epidemiological OA studies, has also
been applied to the shoulder joint. More recently, the Weinstein
and Guyette classifications have also been introduced.
Radiological findings consistent with GH joint damage are,
however, commonly found in asymptomatic individuals, mak-
ing purely radiological definitions inadequate.

Pathophysiology of GHOA

GHOA is diagnosable when anatomical changes of joint
damage are identifiable as radiological features and when
clinical symptoms led by joint pain occur in a patient. The
pathogenesis of GHOA is a complex and still incompletely
understood process with various factors affecting joint dam-
age and joint pain. We focus on the prior as these are more
concrete and the target of surgical treatment, while not under-
estimating the importance of the latter.

Joint Damage

A commonly held view is that joint damage is caused by either
abnormal mechanical stress on normal cartilage or normal
stress on structurally weakened cartilage. These opposites rep-
resent the ends of a spectrum, with patient factors influencing
the proportional effect of mechanical stress and cartilage
health on the patient’s risk of developing OA. Joint damage,
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Fig. 1. Pathogenesis of OA: A continuum of proportional
effect from specific factors with normal cartilage under
abnormal mechanical loading and abnormal cartilage under
normal loading at opposite ends of the spectrum. These effects
lead to a common biomechanical cascade leading to joint
damage.

irrespective of cause, leads to a common biochemical cascade
resulting in ongoing joint wear and synovitis (see Fig. 1).

In the glenohumeral joint, focal or global cartilage loss
and subsequent subchondral bony sclerosis are most pro-
nounced in the upper two-thirds of the humeral head. This
area is in contact with the glenoid between 60 and 100 degrees
of abduction’.

Joint Pain

Articular cartilage is relatively insensitive, but periarticular
tissues like synovium and subchondral bone are richly inner-
vated and are the likely sources of nociceptive stimulid.
Increased intra-osseous pressure in subchondral bone from
altered biomechanics or cartilage damage could also explain
symptoms such as night and rest pain. In addition to local
anatomical factors in and around the joint, an individual’s
pain sensation is modified by local and central pain pathways
as well as contextual psychosocial and financial factors® (see
Fig. 2). Contextual factors such as depression, anxiety, cop-
ing mechanisms, and the patient’s level of education may
explain some of the commonly seen discordance between
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Health status

[Coping mechanisms]
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[Joint biomechanics]

| Joint Damage
Radiological OA

Fig. 2. lllustration of the factors affecting the subjective experience of joint pain and the radiological changes seen in
osteoarthritis. Only the portion of patients for whom joint pain and radiological changes overlap could be considered as

having clinically relevant osteoarthritis.

.

Picture |. Spontaneous arthrodesis: Computer tomography images of end-stage osteoarthritis showing spontaneous
arthrodesis of the glenohumeral joint in a 61-year-old woman.

subjective symptoms and objective radiological findings of
joint damage, as is sometimes seen in workers’ compensation
cases, where compensation claims are commonly related to
poorer outcomes? 11,

|
Pathoanatomy

The most frequent bony change in GHOA is the formation of
osteophytes, due to chondrocyte stimulation and enchondral
ossification in the transition area of the hyaline cartilage and
synovial membrane. Osteophytes are predominant in the
anterior-inferior aspects of the humeral head and inferior
aspects of the glenoid and are thought to result from mechani-
cal capsular traction!2, Humeral osteophytes are often accom-
panied by enthesopathic changes at ligament attachment
sites, typically involving the anatomical neck and tuberosities
as well as the bicipital groove, which can be narrowed by
bony proliferation!3. Although periarticular osteophytes have
been regarded as pain generators, it is possible that they

instead attempt to provide pain relief. Osteophytes and joint
capsule thickening may serve as natural splints immobilizing
a painful joint and potentially even leading to spontaneous
arthrodesis'* (see Picture 1).

In GHOA, the humeral head may be subluxed posteriorly
This can be either as a result of posterior glenoid wear and
labral degeneration or the cause of those changes!> 3.
Glenoid cartilage wear patterns have been classified by
Walch, with type A showing central wear, while type B
results from posterior glenoid wear. Type C is defined by
glenoid retroversion of more than 25° and subsequent poste-
rior humeral subluxation!s.

Glenoid retroversion has traditionally been attributed to
ossification abnormalities (such as glenoid dysplasia, Walch
Type C glenoid), but this seems to have overlooked the wide
range of normal variation in glenoid anatomy due to generic
factors. Attention has more recently been shifted to the causes
of secondary posterior glenoid wear (Walch Type B glenoid)
such as soft tissue imbalance, due to internal rotation contrac-
ture or muscular strain and functional considerations!®.
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Fig. 3. The pathogenesis of joint damage is influenced by
non-specific and specific factors as well as local and systemic
factors. A division of GHOA according to these factors might be
more appropriate than the traditional division into primary and
secondary forms.

Typical shoulder positions during manual work and daily
activities—with the arm in forward flexion and adduction—
significantly increase posteriorly directed forces across the
glenohumeral joint leading to strain on the posterior glenoid
cartilage!”. Although the Walch classification tries to divide
the causes of glenoid retroversion into primary (osseous,
Type C) and secondary (wear-related, Type B) forms, a clear
division may not always be possible!8. Early neuromuscular
imbalance (e.g. obstetric brachial plexus palsy), for example,
may lead to both primary osseous maldevelopment and cap-
sular contracture and muscular imbalance causing secondary
posterior glenoid wear. Furthermore, making distinctions
between causes and effects on radiological imaging in clini-
cal practice can be challenging.

Epidemiology of GHOA

The glenohumeral joint is the third most common large joint
to be affected by OA. As there is no one accepted definition
of GHOA, authors of epidemiological studies have used dif-
fering definitions, making comparison of the published data
problematic. However, epidemiological studies of OA in gen-
eral suggest prevalence rates are rising'?.

A recent Korean study using the Kellgren-Lawrence clas-
sification identified GHOA (K-L=2) in 5.2% of the popula-
tion age 65 and above?. Two imaging studies using the
Samilson-Prieto classification showed GHOA prevalence
rates in the middle-aged and elderly (age above 40 and
65 years respectively) to be as high as 17%—19%, while bilat-
eral disease was identified in 3.1%—7.7% of the population?!:
22, Prevalence rates of GHOA due to a specific identifiable
cause (secondary OA) was reported at only 1.3%—1.7%, mak-
ing age-related non-specific GHOA 10 times more

common?!-22, However, GHOA, due to a specific identifiable
cause, has been shown to be significantly more common in
patients age less than 5023,

!
Etiology of Glenohumeral Joint Damage

Our understanding of the etiology of GHOA is derived
from advancements made in understanding OA in general.
Theories have evolved from age-related cartilage wear and
tear to a disorder that affects the entire joint and its sur-
rounding tissues. Some consider OA a common endpoint of
a heterogeneous group of disorders that lead to degenera-
tive joint damage®.

Traditionally OA has been classified into primary (no
known cause) and secondary (resulting from an identifiable
cause) forms, but this dualistic division has been criticized.
The pathogenesis of joint damage, seen as part of a common
pathological process, is influenced by multiple factors®*.
These can be divided into non-specific and specific factors as
well as into systemic and local factors. Joint damage devel-
ops from the interplay between these factors, where local or
systemic factors, or non-specific or specific factors, may
dominate® 25 (see Fig. 3). Disease progression is, however,
typically affected by a combination of genetic, behavioral,
and environmental factors.

Non-Specific Systemic Risk Factors for
Glenohumeral Joint Damage

Advancing age. Aging is the principal etiological risk factor
in the development of GHOA. Chondrocyte density in the
hyaline cartilage and responsiveness to growth factors
diminish with age, leaving the joint cartilage more vulner-
able to damage (26). GHOA prevalence rates increase with
age from 1.8% in people in their 40s to 27.5% in those in
their 80s2% 27,

Genetics. Hereditary factors have long been known to play a
key role in the development of degenerative joint damage.
Inheritance patterns are complex and polygenic, with an esti-
mated 35% to 65% of OA being attributed to genetic influ-
ence?. Recent studies have identified genetic risk loci and
genetic variations that are directly associated with OA and
others have been found to be associated with contributing
factors such as excessive inflammation, congenital mala-
lignment of joints, and obesity?% 3.

Obesity. Obesity is known to be a risk factor for hip and knee
OA, which is thought to be due to excessive joint loading?!.
This mechanical theory, however, does not entirely explain
the association of obesity with OA in non-weight bearing
joints of the hand and wrist®2. Although these findings are
not specific to the shoulder, they suggest a more complex
etiology, with research recently focusing on the role of adi-
pose tissue and its endocrine functions. Cytokines released
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by adipose tissue can promote systemic low-grade inflam-
mation, which in addition to dyslipidemia, may play an
important role in obesity-related OA32 33,

Non-Specific Local Risk Factors for
Glenohumeral Joint Damage

Exercise and occupation. Excessive mechanical loading poses
a risk for increased joint surface wear, but an appropriate
amount of loading can maintain or even improve the biome-
chanical properties of healthy hyaline cartilage and subchon-
dral bone3*. Insufficient stimulus through a sedentary lifestyle
propagates the opposite, predisposing joints to damage and
wear. Muscle weakness and neuromuscular dysfunction may
compromise innate protective mechanisms, making joints
more susceptible to abnormal motion®>. Conversely, exces-
sive muscle strength or joint laxity may also promote the
progression of OA3% 37, Heavy construction work and over-
head sports are identified risk factors for GHOA with elite
tennis players showing GHOA changes in their dominant
shoulders3®: 3%, Other athletes at risk of developing GHOA
include weight lifters and throwing athletes such as baseball
players*. Interestingly, although high rates of shoulder pain
are reported in wheelchair users, GHOA seems to play an
insignificant role in this group of patients*!- 42,

Specific Local Risk Factors for
Glenohumeral Joint Damage

Glenohumeral instability and instability repair. Prevalence of
radiological GHOA changes—following both dislocations
and instability surgery—have been reported as high as 56%—
68%, but symptoms are typically infrequent or mild**#’ (see
Picture 2A). Direct joint damage as well as altered biome-
chanics can be responsible for these radiological changes, but
the degree to which these changes are caused by dislocation
versus subsequent surgery is unclear.

Although it is uncertain if laxity or joint instability per se
is a risk factor for GHOA development, the association with
shoulder dislocations (to which instability is a predisposing
factor) has been established in numerous studies® 44 49,
Patients with a single shoulder dislocation have a 10- to
20-fold increased risk of developing radiological GHOA
compared to persons without acute shoulder injuries*.
Recurrent dislocations, older age at primary dislocation, and
greater trauma energy further increase the risk of GHOA
development*3: 44,46,

Fractures. Fractures can cause macroscopic damage to the
articular cartilage and drive the degenerative cascade in an
exaggerated manner, leading to rapid joint destruction,
commonly known as posttraumatic OA. In addition to
direct damage to the articular cartilage, proximal humeral
as well as glenoid fractures can lead to altered biomechan-
ics and subsequent GHOA through bony malalignment,
non-union, or joint incongruity. latrogenic joint damage

can also occur from hardware penetration following surgi-
cal fracture fixation (see Picture 2B).

Rotator cuff arthropathy. GHOA, due to traumatic or degenera-
tive rotator cuff tears, displays three characteristic changes.
These are rotator cuff insufficiency, cranial migration of the
humeral head, and subsequent radiographic degenerative
changes. Radiographs typically show bony erosion of the supe-
rior glenoid, resulting in acetabularization of the coracoacro-
mial arch, and rounding off of the humeral greater tuberosity*®
(see Picture 2C). Cuff arthropathy is seen more commonly in
women and mostly affects the shoulder of the dominant arm.

Glenohumeral chondrolysis. Glenohumeral chondrolysis is a
rare iatrogenic process resulting from intra-articular local
anesthetic agents, bioabsorbable anchors, and thermal dam-
age during arthroscopy*® *°. It particularly affects younger
patients and results in symmetric hyaline cartilage loss and
periarticular osteopenia.

Scapular morphology. Several factors of scapular morphology
have been associated with GHOA development. These
include the lateral extension of the acromion as well as gle-
noid inclination. These two measurements have recently
been combined to give the critical shoulder angle (CSA).
Both a shorter acromion and a greater inferior glenoid incli-
nation (leading to a lower CSA) result in compressive forces
by the deltoid muscle. This medially directed compressive
force across the glenohumeral joint may lead to excess load-
ing and subsequent OAS!. Glenoid dysplasia, caused by
abnormal development of the two ossification centers in the
glenoid, is a further risk factor for GHOA. It is more com-
mon in men and is characterized by hypoplasia of the infe-
rior glenoid, often associated with glenoid retroversion,
posterior joint wear, and humeral subluxation’> 33. Once
thought to be a rare condition, recent studies suggest glenoid
dysplasia can be seen in 14% to 40% of shoulders3*. Causes
of dysplasia include idiopathic, familial or syndrome related.
In addition dysplasia has been described in children with
obstetric brachial plexus palsy (OBPP)* 36, Neuromuscular
imbalance between internal and external rotators has in the
past been suggested to be the primary cause of glenoid dys-
plasia’’; however, direct damage to the ossification centers
and internal rotation contracture may play a role. More
recently, focus has shifted to neural denervation induced cel-
lular alterations that lead to impaired bone growth, which
has been shown to be a major factor in animal modelss.

Milwaukee shoulder. Milwaukee shoulder is a rare joint-
destroying disease seen typically in older women that is asso-
ciated with intra- and periarticular hydroxyapatite crystal
deposition. Identification of these crystals by Alizarin Red
staining is a hallmark of this rapidly progressive disease often
showing marked erosion of the humeral head and surround-
ing soft tissues®.
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Picture 2. Specific causes of GH joint damage. (a) 37-year-old male |2years following labral repair for traumatic
anterior shoulder dislocation. Clinically he was pain free with full range of motion (ROM) despite radiographic changes
consistent with Samilson-Prieto grade 2 OA. (b) 39-year-old female who sustained a proximal humerus fracture from
a fall and underwent anatomic reduction and fixation with a non-locking plate. Seventeenyears later, radiographs show
severe posttraumatic GHOA and avascular necrosis of the humeral head, while clinically she has pain at rest with very
limited ROM. (c) 69-year-old male showing typical changes of cuff arthropathy: Cranialization of the humeral head,
diminished subacromial space, and acetabularization of the coracoacromial arch. He presented with good function
with active flexion and abduction of 170°, but progressive pain. (d) 41-year-old male who developed swelling of his
right shoulder and presented 5 days later with pain and fever. Joint aspirate and cultures remained negative and at one
month radiographs showed total loss of the humeral head. Past medical history revealed surgery for LI burst fracture
17 years previously and a new MRI of the spine revealed a massive syringocele from conus to CO, confirming suspicion of
Charcot arthropathy. The patient was referred to neurosurgery for further treatment. Swelling and pain subsided, but
function remained poor.

Specific Systemic Risk Factors for
Glenohumeral Joint Damage

Inflammatory  arthritis. Autoimmune mediated inflammatory
causes include rheumatoid, psoriatic, and juvenile idiopathic
arthritis, as well as spondyloarthropathies and systemic lupus
erythematosus (SLE). Of these, rheumatoid arthritis (RA) is the

most common, with more than half of patients showing involve-
ment of the GH joint®®. The worst affected patients typically
have bilateral disease and central glenoid wear patterns, but the
associated pain may be more related to the inflammatory syno-
vitis than the joint destruction itself. Crystalline arthropathies,
including gout and pseudogout, caused by sodium urate and cal-
cium pyrophosphate crystals in the synovial fluid, respectively,
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Table I. The main differential diagnosis for the shoulder pain
caused by GHOA divided into intra-, peri-, and extra-articular
causes.

Main differential diagnosis for GHOA
Intra-articular Osteonecrosis

Adhesive capsulitis

Cuff arthropathy

RA

Septic arthritis

Crystal arthropathies
Joint instability

Rotator cuff tendinopathy
Rotator cuff tear

Biceps tendinitis
Acromioclavicular arthritis
Calcific tendinitis

Cervical radiculopathy
Plexus neuritis

Neoplasm

Periarticular

Extra-articular

GHOA: Glenohumeral osteoarthritis.

also lead to inflammatory joint destruction. They characteristi-
cally cause glenohumeral cartilage wear without prominent sec-
ondary radiological OA changes.

Avascular osteonecrosis. Avascular osteonecrosis (AVN) of the
humeral head leads to bony collapse and loss of joint congru-
ity and has been estimated to account for 5% of all GHOAS!.
It is the second most common site of AVN following the
hip%2. Common etiological factors include trauma, corticos-
teroid use, and alcoholism, while rare causes include Gaucher
disease, sickle cell anemia, Caisson disease, and certain
pharmaceuticals®?.

Endocrine diseases and neuropathic arthropathy. Neuropathic
arthropathy, also known as charcot arthropathy, is another
rare degenerative disorder characterized by rapid destruc-
tion of the joint with extensive involvement of the bone and
soft tissue. Cervical syringomyelia accounts for 75% of
neuropathic shoulder arthropathy, while other causes of
insensitivity, such as diabetes mellitus, chronic alcoholism,
or end-stage renal disease, are less common®?. The underly-
ing pathophysiology is not well understood, but neurovas-
cular and neurotraumatic theories have been developed,
with the loss of nociception and proprioception playing
important roles (see Picture 2D).

Diagnosis of GHOA

Diagnosing GHOA relies on patient history supported by clin-
ical findings and corroborated by radiological examinations.
The shoulder is affected by a complex interaction of poten-
tial intra- and extra-articular pain generators, which may

complicate the diagnosis of GHOA (see Table 1). GHOA is
not the most common cause of shoulder pain and the diagnosis
is often one of exclusion, after other more frequent conditions
of the shoulder are ruled out?. Loss of passive ROM is the
most reliable clinical indicator. However, this must be corre-
lated to plain radiographs to differentiate GHOA from its pri-
mary differential diagnosis of adhesive capsulitis and to rule
out glenohumeral joint dislocation.

Traditionally, radiographic changes indicative of joint
damage were held responsible for patient symptoms, but
this link has been shown to be weaker than expected with
radiological changes being very common also in the asymp-
tomatic population?? 4364, With anatomic changes failing to
translate into symptomatology and vice versa, appreciation
for a more complex interplay between anatomic and psy-
chological factors has developed?® (see Fig. 2). Thus, defin-
ing GHOA solely on clinical or radiological grounds seems
inadequate and a more holistic approach is needed.

Medical History and Clinical Examination

The diagnostic process for shoulder pain starts with a thor-
ough medical history. The typical presenting complaint of
GHOA is progressive, sustained, activity-related pain, felt
deep in the joint, and often localized to the posterior aspect of
the shoulder. This pain leads to decreased ROM and function
with worsening night and rest pain. As the disease progresses,
mechanical symptoms such as catching, locking, and crepitus
can also impact functioning.

Clinical examination findings in the early stages of
GHOA can be elusive but become more pronounced as dis-
ease progresses. Clinical findings include joint line tender-
ness on palpation, crepitus, and pain during joint movement
as well as reduced range of passive motion, particularly
external rotation. Inspection might reveal muscle atrophy or
fluid collection (“fluid sign or geyser sign,” escape of gleno-
humeral joint synovial fluid into the subacromial-subdeltoid
bursa) around the shoulder girdle, both indicative of rotator
cuff tear arthropathy.

Imaging studies provide important additional informa-
tion in the diagnostic process. One must be aware, how-
ever, that radiological findings may be incidental®* 9. As
the severity of joint degeneration seen on imaging studies
has been shown to poorly correlate with pain, one should
avoid attaching a disease label to a patient on imaging find-
ings alone® (see Fig. 2).

Plain Radiography

The diagnostic workup of GHOA is completed with plain
radiographs, which are sufficient in most cases and should
include a true anteroposterior, lateral, and axillary view of
the shoulder®’ (see Picture 3). A typical finding in early stage
disease is an inferomedial humeral osteophyte spur



448

Scandinavian Journal of Surgery 110(3)

Picture 3. Plain radiographs showing typical osteoarthritic changes of the glenohumeral joint. (a) AP view showing
inferomedial humeral osteophyte spur (“goats-beard”) at the insertion of the joint capsule (a), joint space narrowing,
subchondral sclerosis (b), and cyst formation (c). (b) Axillary view showing joint space narrowing, subchondral sclerosis, and
typical posterior glenoid wear (d). The axillary view allows assessment of glenoid bone stock and retroversion, although
computer tomography is more accurate. (c) Y-view showing preserved subacromial space (e) (differentiating it from cuff

arthropathy).

(“goats-beard”) at the insertion of the joint capsule. Other
changes include joint space narrowing, subchondral sclero-
sis, and/or cyst formation, as well as osteophytes that are
best visualized in external rotation films. In advanced stages,
humeral head deformities with loss of concentricity between
the humeral head and the glenoid are seen along with poste-
rior subluxation of the humeral head in axial projections®s.
Cranial migration of the humeral head is indicative of
chronic rotator cuff tears and consequent cuff arthropathy.

COMPUTER TOMOGRAPHY

Despite the associated radiation and inherent limitation in
soft tissue imaging, computer tomography (CT) has gained
an increasingly significant role though the use of intra-articu-
lar contrast agent. These CT arthrography studies, which are
faster and more widely available, have shown comparable
results to magnetic resonance imaging (MRI) in identifying
rotator cuff, labral, and glenoid cartilage pathologies® 7°. The
utilization of 3D image reconstruction makes them superior
to MRI in evaluating glenoid morphology, bone stock, and
joint centricity, which makes CT the imaging modality of
choice whenever shoulder arthroplasty is considered”!-72. The
condition of rotator cuff muscles can be evaluated using the
Goutallier classification, which was originally used for quan-
tifying fatty infiltration on CT scans.

MRI

MRI, on the other hand, is superior to CT in imaging the soft
tissues surrounding the glenohumeral joint and particularly
in picking up early changes, such as joint effusion, synovial

proliferation, or subtle chondral alterations. However, the
latter are typically underestimated when compared to arthro-
scopic findings”. MRI is not routinely used to diagnose
GHOA per se, but it can play a role in a select group of
patients with undetermined diagnosis or suspicion of periar-
ticular tumors. MRI does, however, have a significant role in
the diagnostic work-up of shoulder pain, and thus can
exclude other causes of pain such as rotator cuff pathology.
MRI can, in these instances, reveal findings of GHOA,
including subtle intrinsic signal abnormalities of the labrum
or overt generalized signs of joint degeneration.

Ultrasound

Ultrasound has increasingly been used in the diagnosis and
treatment of inflammatory joint diseases. Due to improve-
ments in image quality, it has lately also been studied in the
evaluation of degenerative joint disease. It is accurate in
assessing joint effusion and synovial thickening, but reliabil-
ity in gauging cartilage or bony changes is questionable’.

.|
Conclusion

With aging populations, GHOA represents an increasing
burden to individuals as well as healthcare systems. The
inconsistencies in defining GHOA make its epidemiological
study challenging. While specific risk factors are found in
young patients, the vast majority of GHOA is related to
non-specific factors, namely advancing age. We have
divided the principal risk factors for GHOA into specific
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and non-specific as well as local and systemic to reflect the
interplay between the various factors responsible. Symptoms
are not directly related to radiographic changes, but result
from a complex interaction between structural changes, bio-
logical processes, and psychosocial factors. Ultimately the
determinants of shoulder pain in GHOA remain incom-
pletely understood. Improved understanding of the etiology
and diagnosis of GHOA will enable clinicians to better
determine which patients will benefit the most from differ-
ent treatment modalities, as well as provide new avenues to
potential treatments.
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