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Abstract
Shoulder arthritis is a painful and functionally limiting condition. Impor-
tantly, the overarching diagnosis of shoulder arthritis encompasses a

cascade of pathologies affecting the bony and soft tissue structures
of the shoulder. Although many surgical and non-surgical manage-
ment options are available, effective utilization of these treatments is
dependent upon careful diagnosis and consideration of the complex
anatomy of the glenohumeral joint. This review considers what is
known about this increasingly common condition and the spectrum
of treatments available.
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Introduction

The glenohumeral joint of the shoulder is the most mobile joint

in the body. The superlative mobility of this joint allows us to

direct the position of our hands in space which is essential in

enabling good upper limb function. Shoulder arthritis is the

gradual, progressive mechanical and biochemical breakdown of

articular cartilage and other joint tissues including the bone and

joint capsule of the glenohumeral joint. It compromises the

mobility of the joint, and in combination with the consequential

pain of the pathological milieu, is a condition that can dramati-

cally reduce a patient’s quality of life. Treatments for shoulder

arthritis range from physiotherapy and joint injections to highly

complex and invasive joint replacement surgeries, ultimately all

of these interventions are directed at the amelioration of symp-

toms and a restoration of patient function. Critically, the success

of each intervention is dependent upon careful patient selection

and a thorough understanding of the anatomical considerations,

indications and limitations of each approach. This narrative re-

view aims to outline the various treatment strategies in shoulder

arthritis, with a selected emphasis on shoulder arthroplasty.

Epidemiology

The population prevalence of self-reported shoulder pain is

estimated to be between 16% and 26%, and is the third most

common cause of musculoskeletal presentation to a general

practitioner.1 The exact incidence and natural history of
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glenohumeral arthritis are unknown, although primary shoulder

osteoarthritis (OA) is believed to be the underlying cause in 2%

e5% of those presenting to primary care with shoulder pain. In

the UK, 8.7 million people are affected by osteoarthritis and this

number projected to rise with increasing life expectancy. It is

therefore projected that presentations of primary shoulder oste-

oarthritis will consequently increase.

Although other causes of chondral damage, such as post-

traumatic, chronic shoulder instability, avascular necrosis and

inflammatory arthropathy, are included in the wide spectrum of

glenohumeral arthrosis, joint replacement registries demonstrate

that the predominant burden of arthritic disease on surgical

management is from osteoarthritis (OA) and rotator cuff tear

arthropathy (RCTA). Within the major joint replacement regis-

tries, OA was reported as the primary diagnosis in between 34%

and 72% of cases and RCTA in 4%e21%.2 There has also been a

rapid expansion of both the number of shoulder replacements

available and the number of arthroplasty procedures performed.

In the UK, 4197 primary shoulder arthroplasties were recorded in

2013 on the National Joint Registry, rising to 5944 in 2016.3 In the

USA the demand for shoulder arthroplasty is projected to increase

by 755.4% by 2030.4 Synthesis of patient demographics from the

major shoulder registries reveals a female preponderance and an

average age of 70 yrs when shoulder arthroplasty is performed.2
Anatomical considerations

The glenohumeral joint, commonly referred to as the shoulder

joint, is a ‘ball and socket’ type synovial joint. The articulation

occurs between the large convex humeral head and more

diminutive concave glenoid. It is this size mismatch that affords

the glenohumeral joint such a wide arc of mobility, but this large

functional range of motion is at the expense of joint stability. The

relative instability of the bony structures is compensated by the

surrounding soft tissues which are categorized as static (gleno-

humeral ligaments, coracohumeral ligament and glenoid labrum)

and dynamic (rotator cuff muscles, long head of biceps and

periscapular musculature). It is the dynamic stabilizers that are

the most relevant in the context of shoulder arthroplasty.

The rotator cuff is composed of four muscles, the supra-

spinatus, infraspinatus, subscapularis and teres minor. All have

their origin from the scapular and surround the humeral head

where they insert on its superior and lateral aspect. They act both

as a group of prime movers and synergistically to compress the

humeral head into the glenoid, thereby stabilizing and centring

the humeral head throughout its range of motion. The larger

deltoid muscle which sits over the rotator cuff exerts a predom-

inantly superior force upon the humeral head when it contracts.

The rotator cuff, therefore, acts as a fulcrum, maintaining the

centre of rotation, whereas the deltoid abducts and elevates the

arm (Figure 1a). Consequently, in the absence of a functioning

rotator cuff, the joint is relatively unstable and an anatomically

positioned deltoid is unable to move the arm and forces the

humeral head into the under the surface of the acromium

(Figure 1b). This has a large bearing on the choice of arthro-

plasty, as a total shoulder replacement or hemiarthroplasty that

aims to restore the anatomy of the shoulder will be unstable, a

reverse shoulder replacement is able to compensate for the

absence of a functioning rotator cuff by positioning the deltoid in
� 2019 Elsevier Ltd. All rights reserved.
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Figure 1 Schematic of normal shoulder position when deltoid functions to abduct humerus (a) and in
rotator cuff deficiency (b).
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a mechanically advantageous position and constraining the

centre of rotation (Figure 2d).

It is also important to note that unlike the weight-bearing

joints such as the hip and knee, where the pain of arthritis is

secondary to cartilage destruction, the shoulder is more often

affected by coexisting abnormalities of periarticular soft tissues.

Where osteoarthritis results in narrowing of the glenohumeral

joint due to degeneration of the articular cartilage and sub-

chondral bone, the supporting rotator cuff musculature is nor-

mally intact. This differentiates it from RCTA, where the cuff

deficient humeral head is displaced superiorly against the un-

dersurface of the acromium producing a distinct wear pattern.

Clinical presentation and diagnosis

The shoulder is often affected by the complex integration of

multiple potential pain generators surrounding the glenohumeral

joint. Arthrosis of the shoulder is not a typical cause of shoulder

pain, and is often a diagnosis of exclusion as symptoms can often

be vague and non-specific. The classical presenting symptoms

are of progressive, activity-related pain that is deep in the joint,
Figure 2 Schematic of normal shoulder and the three main categories of gle
the anatomical position, in d the Grammont principles are applied, the cen
deltoid tension.

SURGERY 37:5 247
which tends to localize posteriorly. In reality, the diagnosis of

glenohumeral arthritis is made through careful and thorough

history, examination and use of adjunct imaging. The British

Elbow and Shoulder Society (BESS) best practice patient pathway

recommends sequential assessment of red flags (recent trauma,

any mass or swelling, evidence of infection) followed by clinical

screening for evidence of instability or acromioclavicular joint

disease prior to the localization of glenohumeral joint pathology.

A reduction in external rotation should be assessed, if present a

radiograph should be conducted to assess the pathological find-

ings associated with glenohumeral arthritis (joint space nar-

rowing, osteophytes and subchondral sclerosis) (Figure 3), from

frozen shoulder (radiographically normal joint). Two radiograph

views of the shoulder are always taken (anterioposterior and

axillary lateral), with the axillary view providing the best image

to assess joint space narrowing, and in rare cases a locked pos-

terior dislocation. The associated presence of rotator cuff weak-

ness and/or radiographic evidence of high riding humeral head

(<7mm of acroimohumeral distance) and wear on the under-

surface of the acromion is suggestive of rotator cuff arthropathy.
nohumeral prosthesis. Note the centre of rotation in b and c remains in
tre of rotation is medialized and the humerus is lowered increasing the

� 2019 Elsevier Ltd. All rights reserved.

https://doi.org/10.1016/j.mpsur.2019.02.009


Figure 3 A normal glenohumeral joint (a) and the typical morphological changes found in osteoarthritis (bDc): joint space narrowing, chondral wear
and osteophytes.
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Magnetic resonance imaging (MRI) and ultrasound may be

used in equivocal cases where the integrity of the rotator cuff is

uncertain. Computed tomography may be used if there is concern

regarding bone stock and eccentric wear, particularly of the

glenoid. Moderate to severe glenohumeral arthritis can be asso-

ciated with an erosive change to the posterior half of the glenoid.

The concordant glenoid retroversion needs to be recognized, as

failure to correct this when performing a total shoulder replace-

ment predisposes the joint to instability, posterior subluxation

and glenoid component loosening.

Non-arthroplasty management

The initial aim in patients presenting with shoulder arthritis is

symptom control using non-surgical methods. Current treatment

options to control pain and optimize range of motion include oral

analgesics, non-steroidal anti-inflammatory drugs (NSAIDs),

intraarticular injections (corticosteroids and hyaluronic acid),

physical therapy and acupuncture.5 Of these therapies it should

be noted that the use of NSAIDs can be contraindicated owing to

gastrointestinal and renal side effects and cardiac toxicity, espe-

cially in the elderly and intraarticular injections only provide

temporary relief. Exercise and physical therapy may provide

benefits as they do in other shoulder conditions, but their true

efficacy in osteoarthritis is unknown.5

Surgical options where arthroplasty is not desirable, for

example, in the younger patient, include arthroscopic debride-

ment, microfracture and osteochondral grafting. Although it

is unknown if arthroscopic debridement can alter the natural

history of arthritis, the goal of the procedure is to improve the

intraarticular environment through the removal of loose and

irreparable fragments. Although there may be a role in early

management of glenohumeral arthritis, the relief is usually tran-

sient. In patients with small focal areas of arthritis and an intact

subchondral plate, microfracture, where an awl is used to create

small fractures through the subchondral plate, may be used. The

clot of bloodwithin these fractures carriesmesenchymal stem cells

which have the ability to transform into fibrocartilage. The results

from this technique are often extrapolated from the treatment of

the knee, and studies of long-term effectiveness in the shoulder are

not currently available. Osteochondral grafting uses autograft or

allograft material to restore a full-thickness cartilage deficiency

where the subchondral plate is compromised. Autologous osteo-

chondral grafting (mosaicplasty), where single or multiple small
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cylindrical osteochondral grafts that are harvested from a donor

site (commonly the knee), has been utilized in the shoulder. This

technique carries the theoretic advantage of transplanting articular

hyaline cartilage rather than fibrocartilage substitution, but again

only limited short-term data in shoulder populations is available.

Although evidence on the effectiveness of non-arthroplasty

treatment of shoulder arthritis is limited, it is only once these

measures have become ineffective that arthroplasty should be

considered.

Shoulder arthroplasty e an evolution in design

Although shoulder arthroplasty is one of the most successful and

widely used approaches for the management of end-stage gle-

nohumeral arthritis,2,6 its use has only been commonly accepted

within the last 20 years. The design evolution and consequential

adoption by surgeons across the world only emerged as a result

of relatively recent discoveries in anatomical morphology and an

appreciation of the shoulders complex mechanical environment.

The first reported shoulder replacement was implanted by

P�ean in 1893, in a 37-year-old patient with tuberculous arthritis.

It consisted of an iridescent platinum tube, a hardened rubber

ball coated with paraffin, and two metal loops that attached the

ball to the scapula and the tube to the ball. Although it func-

tioned well for 2 years it was ultimately removed due to infec-

tion. Following this pioneering work, there was a substantial

hiatus before the work of Charles S Neer II began to popularize

the technique in the 1980s. Neer believed that the best outcomes

would be gained when the implant mimicked the patients’

normal anatomy. In 1953 he implanted a hemiarthroplasty (HA)

(replacement of the proximal humerus) and then in 1974 a total

shoulder replacement (TSR) (resurfacing of the glenoid and

replacement of the proximal humerus).7 However, the prosthesis

was only available in two sizes and the resultant mismatch be-

tween implant size and the patient’s native shoulder resulted in

high rates of loosening (>50%) and poor shoulder kinematics.

The pursuit of an implant that recreated ‘normal anatomy’ was

then applied to the first modular designs in the early 1990s

(Biomet, Cofield and Global models), which attempted to match

the wide variations in the dimensions of the humeral head and

diameter of the medullary canal. Though an improvement, these

second-generation prostheses did not truly mimic the complex

three-dimensional anatomy of the proximal humerus. The work

of Boileau and Walch8 revealed that the shape of the proximal
� 2019 Elsevier Ltd. All rights reserved.
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humerus was much more complicated than previously described.

This then led to the development of third-generation prostheses

where additional variable neck angles and eccentric heads

recreated the tridimensional bony anatomy. Current fourth-gen-

eration humeral implants follow these design principles and

further improve the flexibility of the construct by applying an

interchangeable platform based system which allows conversa-

tion from the anatomic construct (TSR or HA) to a reverse

shoulder replacement without having to revise the stem.

The reverse total shoulder replacement (RTSR), where the

glenoid is replaced with a ball (glenosphere) and the cup is

inserted into the humerus, was devised in response to the situ-

ation where the normal anatomy cannot be restored. Again, this

anatomical conundrum was identified by Neer; he observed that

in patient’s where the rotator cuff muscles of the shoulder were

deficient, an HA or TSR humeral component would not stay

centred, resulting in defunctioning of the prime shoulder movers

and greater implant stresses.9 The RSR aims to improve function

by adding stability, having the weight-bearing surface convex

and supported part concave, moving the centre of rotation

medially and humerus distally to improve the lever arm of the

deltoid muscle, thus compensating for the absence of a func-

tioning rotator cuff. Many of the early developments in RSR

technology struggled to adequately address implant stability and

range of motion leading to high failure rate. It is thanks to the

work of Paul Grammont in the 1980s who developed and refined

these RSR concepts that continue to underpin all of the present

day implant designs9 (Figure 2d).

Replacement of the glenoid surface, thereby creating a total

joint replacement in combination with a humeral head pros-

thesis, was again pioneered by Neer. The first glenoid component

was introduced in 1972 to treat osteoarthritis. This prosthesis

was all-polyethylene and although it performed well, concern

regarding the presence and progression of radiolucencies around

the back side of the implant have prompted many alterations in

the design and fixation techniques. The surface geometry of the

glenoid is of particular importance and it was recognized by Neer

and others that an increased radius of curvature of the glenoid

component compared to the humeral head is required to allow

translation of the humeral head during movement, the conse-

quence of which is a reduction in edge loading, localized wear

and loosening. Though the original designs for the glenoid

component were all-polyethylene, a desire for cementless fixa-

tion and ease of revision saw the development of metal-backed

implant designs. The first metal-backed implant was introduced

by Neer in 1984, and continued design modifications continued

into the 2010s; however, recent reports of high failure rates in

metal-backed glenoids, have resulted in all-polyethylene im-

plants being used much more frequently.

Modern prosthesis types

Modern shoulder arthroplasty apply these anatomic and reverse

shoulder concepts, using prostheses that replace the humeral

head with or without an associated replacement of the glenoid

surface. There are three broad categories of shoulder arthro-

plasty: hemiarthroplasty using a stem, metaphyseal bearing or

humeral head resurfacing; anatomic total shoulder replacement;

and reverse total shoulder replacement. All arthroplasty
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categories pursue the same dual objective of relieving the pain

due to degeneration and restoring shoulder function (Figures 2

and 3).

Shoulder arthroplasty is performed under general anaesthetic

or regional anaesthetic supplemented with sedation. The most

commonly applied regional anaesthetic technique is an inter-

scalene block. The most accepted surgical approach is delto-

pectoral with some surgeons favouring the Mackenzie lateral

approach. As with other major arthroplasty surgeries, shoulder

replacement carries a significant complication risk. The overall

complication rate in both TSR and RTSA has been estimated to be

15%.10

Hemiarthroplasty
Design

Replacement of the humeral head can be conducted using either

a stemmed, stemless (metaphyseal bearing) or a cap-like pros-

thesis (resurfacing). All of these prosthesis types apply the

anatomical principles outlined by Neer, with the resultant

construct being described as unconstrained as it does not

improve upon the pre-existing anatomical stabilizers. The hu-

meral component consists of a smooth spherical metal articular

surface which is fixed into place using numerous methods.

Stemmed implants use either a press-fit or cement-fixation

technique in the medullary canal of the humerus, stemless

prostheses use a press-fit design or fixation using central cage

screws securing the prosthesis to the humeral metaphysis and

resurfacings press fit onto a preshaped (reamed) humeral head.
Indication and outcome

The choice between humeral head replacement and total shoul-

der arthroplasty in shoulder arthritis is controversial. Though

humeral head replacements have been found to improve patients

symptoms in primary osteoarthritis, meta-analyses of trial data

have found total shoulder arthroplasty to provide significantly

greater pain relief, gain in forward elevation and external rota-

tion, patient satisfaction and lower revision rates.11 The use of

hemiarthroplasty may be indicated when the humeral joint sur-

face is degenerate but the glenoid is intact and there is sufficient

glenoid arc to stabilize the humeral head, when there is insuffi-

cient bone to support a glenoid component, if there is fixed up-

ward displacement of the humeral head (as found in rotator cuff

tear arthritis) and a RTSR is not possible, and when heavy de-

mands would be placed on the joint, such as a manual occupa-

tion, sport or lower extremity paresis. There are some important

advantages of hemiarthroplasty over TSR; it is less technically

complex surgery, operating time and blood loss are reduced and

the cost is less and these elements may be factored into the

decision-making process. However, in the modern applications

of hemiarthroplasty, its use is now becoming increasingly limited

to unreconstructable proximal humeral fractures rather than the

management of arthritis. In younger, active patients, hemi-

arthroplasty has been applied with biological resurfacing of the

glenoid using allograft and autograft materials, however there is

no long-term data supporting this method.

Humeral head resurfacing was introduced as a means of

preserving the humeral bone stock in young, active patients with

osteoarthritis that has failed non-operative management. It too
� 2019 Elsevier Ltd. All rights reserved.
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carries the advantage of shorter operating times as well as a low

prevalence of periprosthetic fracture and preservation of native

bony anatomy (humeral head version, posterior head translation

and head-shaft angle) as an osteotomy is not required. Stemless

designs are used as partial joint replacements in the same cohort

as resurfacings and carry similar advantages. With both of these

designs the ability to retain bone stock, preservation of the native

and non-pathological glenoid, while keeping the possibility of

simple conversion to TSR in the future appears to be a beneficial

situation, particularly in patients under the age of 50, however,

this premise is yet to be clearly evidenced based.

Total shoulder replacement
Design

A total shoulder replacement can be constructed through the

combination of a stemmed, stemless (metaphyseal bearing) or

resurfacing humeral component, all with a spherical metal

articular surface, and a polyethelene glenoid component. The

humeral component can be fixed in place using either a press-fit

or cement, the glenoid component is most commonly cemented

into position.

In accordance with Neer’s principles of anatomic restoration,

regardless of the construct that is utilized, satisfactory outcome is

reliant on orientation and fixation of the components and soft

tissue balancing. In the context of arthritis, it is important to note

that pathological abnormalities may include humeral head and

glenoid osteophytes, posterior glenoid wear, posterior capsular

stretching and anterior capsular contracture, all of which will

need to be addressed to gain optimal functioning. Modern im-

plants provide variable neck angles and eccentric heads to allow

recreation of the native bony anatomy. It is also vital the implant

is properly sized, a change in the centre of rotation of 5mm

decreases the range of motion by 20e30 degrees,12 an oversized

humeral component results in a substantial reduction in joint

laxity and severe limitation of flexion, abduction and external

rotation. If the procedure and rehabilitation are done properly,

results can be just as good as those after the more common

arthroplasties of the knee and the hip. The durability of modern

total shoulder replacement is as good as or better than that of

other joint replacements. Results of long-term follow-up in

several series have reported revision rates for all causes aver-

aging less than 10%, with glenoid component loosening aver-

aging only 4.3%.13
Indication and outcome

Total shoulder arthroplasty is now the main surgical treatment

for primary shoulder osteoarthritis.5 It is also indicated in in-

flammatory arthritis, post-traumatic arthritis and failed hemi-

arthroplasty. The mean age of implantation is 67 years, though

advanced age is not a contraindication and TSR can be consid-

ered in those aged over 85 years if warranted by the intensity of

the pain.14

TSR is an unconstrained prostheses, and in accordance with

Neer’s anatomical principles, implantation requires an intact

rotator cuff as the resultant anatomic joint in reliant on the native

soft tissue structures to centre the joint, which has a significant

impact on the mobility and longevity. TSR also requires adequate

glenoid bone stock for implantation. In primary osteoarthritis,
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the results of TSR are often favourable in comparison to in-

flammatory arthritis as the rotator cuff is normally of good

quality and the bone stock is generally preserved.

As previously mentioned, considerable debate exists within

the literature regarding the choice between total shoulder

arthroplasty or hemiarthroplasty. Well-designed studies which

determine which implant provides the most benefit in specific

types of pathology are still required. However, of the major

randomized studies, meta-analyses and registry data analyses,

TSR appears to provide a pain and global health benefit over that

achieved in hemiarthroplasty,15 though this data cannot neces-

sarily be extrapolated to specific patient groups (e.g. specific

pathology type, disease state or patient demographics). However,

current evidence does not clearly demonstrate a functional or

quality-of-life benefit of TSR over hemiarthroplasty,15 and

outcome of revision surgery between TSR and hemiarthroplasty

is currently unknown.

Reverse shoulder replacement
Design

The RTSR quite simply reverses the geometry of the gleno-

humeral joint, turning the ball into a socket and the socket into a

ball. The components consist of a glenoid baseplate which is

fixed to the bony glenoid, normally using screws, onto which a

hemisphere (known as the glenosphere) is attached. The hu-

meral component consists of a metal stem which is cemented or

press-fit, the proximal end of which allows the placement of a

polyethylene-lined socket.

This design utilizes the Grammont principles, whereby the

centre of rotation is medialized and humerus distalized, the

weight-bearing surface is convex and the supported element

concave.9 The application of these principles allows restoration

of deltoid tension, which lengthens the moment arm. When the

deltoid contracts, the proximal humerus levers around the gle-

nosphere without the requirement of an intact rotator cuff to

stabilize the centre of rotation.

A recognized association with the medialization of the centre

of rotation is scapular notching. This results from impingement

of the medial side of the humeral prosthesis with the scapular

neck during adduction. The significance of this finding is unclear

but has led to the development of lateralized offset designs which

sacrifice base plate stability for an increased range of motion and

reduced notching. Clear long-term data on the outcome of medial

and lateralized designs are not currently available. Overall sur-

vivorship data for the RTSR is also limited, however, the New

Zealand arthroplasty register shows a 93% survivorship at 13

years.9

Where the TSR utilizes a radial mismatch between the hu-

meral head and the socket, thereby allowing some translation,

the components of RTSR have the same radius of curvature. This

results in a concentric arc of motion and the most recent designs

have large convex components which allow a large range of

movement with improved stability.6 Though these glenoid

components utilize metal-backed uncemented designs, which in

TSR have shown high failure rates, the glenoid complication rate

in RTSA is very low. This is felt to be a consequence of low initial

shear forces at the glenoid, which are rapidly replaced by

compression loading due to the prosthesis geometry.
� 2019 Elsevier Ltd. All rights reserved.
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Figure 4 Radiographs depicting the main categories of shoulder replacement: surface replacement (a), total shoulder replacement (b, c, d) and
reverse total shoulder replacement (e).
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Indication and outcome

RTSA is indicated in rotator cuff arthropathy, rotator cuff-

deficient shoulders with pseudoparalysis with no arthrits, acute

proximal humeral fractures or fracture sequalae and revision of

total shoulder replacements or hemiarthroplasties with cuff fail-

ure. It has also been advocated for use in shoulders where the

rotator cuff is intact but there is severe glenoid bone loss.

Where the RTSR compensates for an absent rotator cuff, the

deltoid function must be assured preoperatively in all portions of

the muscle. Though the use of RTSR is increasing in lower age

ranges, it should be used with caution in patients under 65 years

of age as the long-term outcomes are uncertain.9

Patients who undergo RTSA for arthropathy often have

limited shoulder function as a consequence of their index pa-

thology. The outcomes of surgery should, therefore, be viewed

within this context. Overall patient satisfaction with RTSA has

not been found to correlate well with standard patient-reported

outcome measures, which may reflect a different spectrum of

patient expectations that those traditionally collected. Although

RTSA can provide good forward elevation and abduction, driven

through the deltoid muscle, the rotational range of motion that

would have been produced by subscapularis, teres minor and

infraspinatus, may not be restored which may hamper activities

of daily living. If this is suspected due to preoperative massive

rotator cuff tears, a latissimus dorsi transfer can be considered to

provide external rotation power.

RTSR use is rapidly expanding, in the UK in 2013 1513 RTSA

were registered on the National Joint Registry, rising to 3015 in

2017. This represented a proportional rise from 31.7% of all

shoulder joint arthroplasties to 50.7%.3 Even though clear long-

term data is needed, RTSA is increasingly being accepted as a

reliable option when there is no other viable alternative. However,

the relatively high complication rate and lack of salvage options in

revision RTSA highlight the need for judicious patient selection.

Figure 4 illustrates the radiographic appearances of the

different categories of shoulder replacement.

Conclusion

Shoulder arthritis is a potentially debilitating condition that has a

significant impact on quality of life. This review highlights that
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through careful clinical assessment and patient-specific application

of the current armamentarium of medical and surgical treatments,

great improvements in pain and function can be achieved. Although

evidence from long-term follow-up studies is limited in contrast to

that of hip and knee arthritis, great advances in have been made

within the last 50 years, and the speed of innovation continues

unabated.Whatmust not be forgotten however is that at the root of

allmedical and surgical advances, aswehave learned fromDrNeer,

it is anunderstanding of the shoulder’s complex anatomy that forms

the foundation of all our of treatment decisions. A
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