Review Article

Glenohumeral Osteoarthritis in the
Young Patient

Abstract

Glenohumeral osteoarthritis in the young patient (aged <60 years) is a
difficult condition, given both age and functional demands. Primary
osteoarthritis is the most common etiology in this patient demographic,
but secondary causes include osteonecrosis, previous trauma (eg,
fracture-dislocation), previous infection (eg, septic arthritis), previous
capsulorrhaphy, previous arthroscopic surgery (eg, chondrolysis), and
glenoid dysplasia. Nonsurgical modalities, including activity
modification, pharmacotherapy, physical therapy, and intra-articular
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injections, are the mainstay of management; however, in young
patients who have exhausted nonsurgical management, surgical
options include arthroscopic débridement, humeral head replacement
with or without glenoid treatment (ie, biologic glenoid resurfacing,
glenoid reaming), and total or reverse total shoulder arthroplasty.
Unfortunately, failure rates after surgical management are
considerably higher in young patients compared with those observed
in older, more sedentary patients. Here, we focus on the etiology,
evaluation, and management of young patients with glenohumeral
osteoarthritis, with a focus on clinical outcomes.

s the population ages, the inci-

dence of glenohumeral osteoar-
thritis continues to increase. Elderly
patients with osteoarthritis of the gle-
nohumeral joint reproducibly have
success with current, standard shoul-
der arthroplasty techniques; however,
replacement options are less success-
ful—and less appealing—to the
younger patient with osteoarthritis
because of limitations imposed post-
operatively.! Young patients have
frequently higher demands for
activity and greater functional
expectations that may preclude
prosthetic replacement, and as a
result, surgical and nonsurgical
treatment options for this demo-
graphic have been pursued with
varying results. Of note, the treating
physician must consider physiologic
and chronologic age when deter-

mining treatment algorithms for
these patients.

Here, we focus on the etiology,
evaluation, and management of
young patients with glenohumeral
osteoarthritis, with a focus on clinical
outcomes.

Etiology

Consideration for the pathogenesis
behind arthritic changes in the young
patient may affect the surgeon’s
treatment algorithm and the pa-
tient’s prognosis. Glenohumeral
osteoarthritis can be divided into
several etiologies but is broadly
classified into primary and second-
ary osteoarthritis. Primary osteoar-
thritis affects a broad age range and
is associated with posterior glenoid
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wear and progressive internal rota-
tion contractures.!-> Although adults
aged =60 years are typically afflicted
with primary glenohumeral osteo-
arthritis, patients aged <60 years
with advanced arthrosis often have
more complex pathologies and sec-
ondary causes. Secondary forms of
glenohumeral osteoarthritis include
postinflammatory or infectious, post-
traumatic, postoperative, and atrau-
matic osteonecrosis.®> Patients aged
<50 years are more likely to have
diagnoses of posttraumatic arthritis,
osteonecrosis, and capsulorrhaphy
arthropathy.*

Glenohumeral dislocations and
subluxations may result in secondary
osteoarthritis via affected osteochon-
dral fractures and subchondral bone
injury to the glenoid and humeral
head.’ Recurrence of these instability
events continues to damage the
articular surface.®”

Degenerative changes of the gleno-
humeral joint are not uncommon
after fracture malunion of commi-
nuted or displaced proximal humerus
fractures—specifically for Neer three-
and four-part fractures—as a result of
aberrant joint biomechanics or post-
traumatic osteonecrosis.® In addition,
surgical hardware placed at the time
of surgery for fracture fixation can
lead to accelerated joint degenera-
tion, as seen with screw cutout and
joint breaching after proximal hu-
merus fracture fixation.

Patients with a history of trauma,
dysbarism, sickle cell disease, radi-
ation therapy, oral steroid use,
alcoholism, HIV, treatment with
cytotoxic drugs, lipid metabolism
disorders, and lysosomal storage

disorders (including Gaucher dis-
ease) may be at risk of osteoar-
thritis resulting from atraumatic
osteonecrosis. 3

[atrogenic causes during surgical
intervention about the shoulder can
also lead to osteoarthritic sequelae.
Mechanisms include direct mechani-
cal injury to the articular surface,
such as the effect of the camera or
arthroscopic devices against the car-
tilage, or thermal injury from the use
of radiofrequency devices.” Rapid
postarthroscopic glenohumeral chon-
drolysis is a rare complication in
younger patients in which the articular
cartilage undergoes a rapid, irre-
versible degeneration after shoulder
arthroscopy. Implicated risk factors in
this setting include indolent infectious
origins, mechanical damage (ie, direct/
traumatic injury, bioabsorbable suture
anchors, knots), thermal injury, and
chemical injury (ie, local anesthetic
infusion catheters, decreased osmo-
larity of irrigation fluid).'©

Overtightening of the capsule dur-
ing instability surgery in the young
patient may lead to pathologic gle-
nohumeral biomechanics and a
resultant increase in forces on the
articular surface. Specifically, “cap-
sulorrhaphy arthropathy” refers to
the rapid posterior chondral wear
due to overtightening of the anterior
capsule and resultant compressive
joint forces and loss of external
rotation.!!

Sequelae from a previously infected
joint can lead to generalized degen-
erative changes as well. Less com-
monly, glenoid dysplasia may be at
the root of otherwise unexplained
osteoarthritic changes.

Patient Evaluation

History

In the setting of primary osteoarthri-
tis, the presentation can be similar
among affected individuals, inde-
pendent of patient age. Patients may
provide a history of pain with so-
called deep motion and posteriorly
on the shoulder and can report diffi-
culty sleeping due to pain. Alterna-
tively, osteoarthritic pain may be
described as dull and diffuse at rest,
yet sharp and stabbing with activities
that bring the arm into an end-range
of motion position. Range of motion
is frequently limited. Conditions of
loading such as sports or manual
labor may exacerbate symptoms.
Locking or catching with attempted
motion can be indicative of a loose
body in the joint or a partially
detached osteoarticular fragment.? A
careful history must assess for pain
generators from additional pathol-
ogy of shoulder joint anatomy; while
complaints of weakness may suggest
rotator cuff pathology and pain in
the acromioclavicular joint indicates
acromioclavicular joint pathology,
differentiating between pain gener-
ated by other structures (ie, biceps,
labrum, capsule, extra-articular
anatomy) and by osteoarthritis of
the joint can be difficult.

Clinicians should obtain a careful
history delineating the onset, char-
acter, and duration of symptoms, as
well as any previous history and
timing of shoulder injuries, pathol-
ogy, or surgical intervention. De-
scriptions  of previous fractures,
subluxations, or dislocations must be
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investigated.  Obtaining  surgical
reports and intraoperative imaging
for review can be helpful in the eval-
uation of patients who have pre-
viously undergone surgery. Finally,
in determining a course of interven-
tion, it is imperative to understand the
patient’s activity level, hobbies,
occupation, and treatment goals
because these can affect the surgeon’s
decision making. Whether the patient
performs manual labor or partici-
pates in sports, for example, has
implications for different therapeutic
strategies.

Physical Examination

Examination will likely demonstrate
limitations in range of motion, typi-
cally in forward flexion and external
rotation, particularly when com-
pared with the contralateral, unaf-
fected side. Pain at the end ranges of
the motion arc is typical of the oste-
oarthritic process. The passive and
active motion arc should be docu-
mented. A formal neurologic and
strength assessment of shoulder
motions should be performed as well.
Note should be made of previous
surgical incisions, which can be per-
tinent for understanding the patient’s
history and for planning future
surgery.

Figure 2

A

AP (A) and axillary plain (B) radiographs demonstrating findings typical of a
young individual with left-sided glenohumeral osteoarthritis.

Imaging

First-line imaging includes plain
radiographs of the glenohumeral
joint with orthogonal views (ie, AP,
axillary, scapular Y) to evaluate for
symmetric joint space narrowing,
subchondral cyst formation or scle-
rosis, and/or osteophyte formation
(Figure 1). These images will help
assess for a missed acute fracture or
dislocation, which could lead to a
similar symptomatic profile. Find-
ings can also be characteristic of
rotator cuff arthropathy with eleva-
tion of the humeral head or the
absence of large osteophytes in the
setting of rapid progressive arthritic

changes seen after postoperative
chondrolysis.!

Advanced imaging options includ-
ing CT and MRI could be used as
second-line means for visualizing
greater detail on bony abnormality or
deformity and a closer examination
of the articular cartilage, respectively
(Figure 2). Magnetic resonance ar-
thrography is helpful to more closely
evaluate the articular cartilage for
osteochondral defects, the rotator
cuff for partial or full tears, the gle-
noid labrum for tears, the biceps
tendon for lesions, and for the
presence of intra-articular loose

bodies.

Coronal (A) and axial (B) CT scans and a three-dimensional CT reconstruction (C) from a patient with glenohumeral osteoarthritis,
demonstrating fine bony detail of subchondral cyst formation, sclerosis, joint space narrowing, and osteophyte formation.
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Treatment

Nonsurgical

Nonsurgical modalities, including
activity modification, pharmaco-
therapy, physical therapy, and intra-
articular injections, are the mainstay
of conservative management. The
treatment algorithm for the young,
arthritic patient must additionally
begin with patient education regard-
ing the arthritic process. Changes in
daily activities, sports participation,
and/or occupation can be considered
if these activities generate shoulder
pain.

Pharmacotherapy

Oral NSAIDs, salicylates, and acet-
aminophen should be included in the
initial conservative treatment scheme.
However, many of these options have
an adverse effect profile, which in-
cludes most commonly gastric irrita-
tion or renal toxicity, in addition to
liver toxicity and cardiac disorders.
Oral steroids can be used in an attempt
to combat acute worsening of chronic
pain from osteoarthritis. Narcotic
medications have a limited role and
should be used sparingly, if at all.

Physical Therapy

Physical therapy treatment includes
manual physical therapy, exercises,
and progressive functional activities
tailored specifically to the patient’s
presentation. We feel that patients
with less advanced arthritic changes
and more preserved range of motion
may be more likely to benefit from
these options. Physical therapy should
focus on periscapular and shoulder
kinetics, strengthening, stretching,
distraction, and range of motion
improvements.»'> Of note, evi-
dence on physical therapy for gle-
nohumeral osteoarthritis is scarce,
and in some patients, strengthening
exercises may result in exacerbation
of symptoms.

Intra-articular Injection
Intra-articular injection of local an-
esthetic alone (with lidocaine or
marcaine) can be useful to confirm an
intra-articular cause of the patient’s
symptoms. However, level T and II
evidence to support the use of intra-
articular corticosteroids in the gle-
nohumeral joint is lacking. Much of
its use in the shoulder is as a result of
the efficacy demonstrated with use in
the knee.'? Viscosupplementation—
although not FDA approved for use
in the shoulder—similarly continues
to receive increased attention for use
in glenohumeral osteoarthritis, given
reports of its efficacy with arthritis
of the knee. Several other high-level
studies have confirmed the efficacy
and safety of hyaluronic acid prepa-
rations for symptomatic glenohumeral
osteoarthritis, suggesting that it be
considered as a part of the first-line
treatment regimen of standard multi-
modal shoulder osteoarthritis.!*15
However, other authors question
whether its effect meets minimal
clinically important differences.!®
Mesenchymal stem cells and autolo-
gous bone marrow concentrate have
also shown promising results for the
treatment of degenerative joint con-
ditions, with early success in the gle-
nohumeral joint, but additional
studies are required before defini-
tive conclusions can be drawn.!7-18
No outcomes studies have been
published on the use of platelet-rich
plasma and other more experi-
mental therapies.

Surgical

The decision to operate on these
young patients is particularly chal-
lenging because of higher patient
expectations and greater durability
needs of the reconstructive efforts.’-1?
The concerns for implant longevity in
the face of increased life expectancy
and higher levels of activity leave
concerns for a particularly high risk
of mid- and long-term complications

with arthroplasty implants.2%21 Al-
though the ultimate goal is to provide
durable pain relief with improvement
in function and limited risk to the
patient, the following should be con-
sidered in the surgical decision-making
process when determining the optimal
intervention: patient age, occupation,
activity level and impact loads, sports
participation, disease level, focality of
disease (ie, unipolar versus bipolar,
superficial versus deep), concomitant
shoulder pathology, and patient ex-
pectations.! A wide range of treat-
ment options exists, from simple
arthroscopic débridement to total
arthroplasty of the glenohumeral
joint (see Table 1, Supplemental Dig-
ital Content 1, http:/links.lww.com/
JAAOS/AT11).

Arthroscopic Débridement and
Capsular Release

Recently, arthroscopic débridement
procedures have received increased
attention in this patient demographic
because of the high rates of revision
surgery with arthroplasty performed
in young, active patients.>> Patients
with mild osteoarthritis are most
likely to benefit from arthroscopic
intervention. Thus, whereas arthros-
copy is indicated for patients with
minimal osteophyte formation and
subchondral sclerosis or cysts,?3
outcomes tend to be worse in patients
with bipolar disease. Although, some
authors suggest that patient age, sex,
duration of symptoms, previous sur-
gical procedures, and radiographic
stage of osteoarthritis may not cor-
relate with successful arthroscopic
débridement.?* Coexisting pathology,
including capsular contracture and
subacromial inflammation, can be
addressed at the time of arthroscopy
as well with subacromial decom-
pression and distal clavicle excision,
removal of loose bodies, débride-
ment of the labrum or chondral flaps,
biceps tenotomy, synovectomy, cap-
sular release, or osteophytectomy.?
In general, arthroscopic intervention
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A

Cc

Arthroscopic images demonstrating a contained glenoid chondral defect (A) and subsequent microfracture of the chondral

defect (B and C).

allows for stabilization of chondral
lesions and elimination of mechani-
cal symptoms.?® Arthroscopic lavage
alone may be helpful in removing
proinflammatory enzymes and pro-
teins within the synovial fluid.??
Most patients can expect short-term
relief, with a substantially lower risk of
complications compared with humeral
arthroplasty (HA) or total shoulder
arthroplasty (TSA).2¢  Arthroscopic
débridement does not prevent osteo-
arthritic progression, but it may pro-
vide a temporizing option to avoid
prosthetic replacement and allow ear-
lier return to recreational activities and
physically demanding occupations.?’
The various techniques for arthro-
scopic procedures to treat gleno-
humeral arthritis are well described.
Uniformly, authors suggest exam-
ination under anesthesia of the af-
fected and unaffected extremities.?3
Capsular release should be consid-
ered in patients in whom there is a
20° side-to-side difference, particu-
larly in external or internal rotation,
because progressive arthritis can con-
strict the anterior capsule and alter
joint contact forces, causing expo-
nential arthritis progression.! Removal
of loose chondral fragments from
cartilaginous defects can help reduce
mechanical irritation and inflam-

mation of the synovium.! Chon-
droplasty should include débridement
down to a stable rim of cartilage and
subchondral bone; débridement of
these irregular articular surfaces
and frayed labrum may additionally
reduce mechanical symptoms.?” In-
ferior osteophytes may limit abduction
by tensioning the axillary pouch and
compressing the axillary nerve, which
can contribute to posterior shoulder
pain. Therefore, osteophyte removal
and transcapsular axillary nerve
decompression at the inferior gle-
nohumeral capsule have been pro-
posed to decrease pain.2%-28-30
Millett and Gaskill>® proposed a
surgical technique called compre-
hensive arthroscopic management,
which includes synovectomy, axil-
lary nerve decompression and os-
teophytectomy, and inferior/anterior/
posterior capsular release. Arthro-
scopic débridement has additionally
been paired successfully with arthro-
scopic biological glenoid resurfacing
with a biologic membrane.3! Porcel-
lini et al3? reported on 47 patients
between the ages of 30 and 55 years
who underwent arthroscopic circum-
ferential capsulotomy and either mi-
crofracture (36 patients) or placement
of Hyalograft C for glenoid chon-
dral lesions (11 patients). Signifi-

cant improvements were seen in
93.6% of all patients at 24 months
postoperatively.

Biologic Replacement
Although the use of biologic re-
placement is more limited in the set-
ting of diffuse osteoarthritic changes,
it may be appropriate for young
patients with focal, contained chon-
dral lesions in whom the subchondral
plate is maintained and the lesion is
<2 cm? in size. These restorative
surgical options—which can be en-
tertained at the time of arthroscopic
débridement—include microfracture,
osteochondral allografting/autograft-
ing, and autologous chondrocyte
implantation (ACI) (Figures 3-5). The
goal with these procedures is to
re-establish hyaline or hyaline-like
cartilage at the articular surface.
However, these options are less suc-
cessful in the shoulder than in the
knee, in which the articular carti-
lage is substantially thicker.!
Autologous osteochondral trans-
fer may have a role in full-thickness
defects because it allows transfer of
both cartilage and bone, although
it risks donor site morbidity at
the knee, where the graft is com-
monly harvested. By comparison,
osteochondral allograft allows the
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A

Intraoperative images demonstrating osteochondral allograft preparation (A) and
placement into the osteochondral defect in the humeral head (B).

surgeon to address larger lesions
without the risk of donor site mor-
bidity.! In ACI, autologous carti-
lage is harvested through in vitro
cell growth to apply to a chondral
defect; thus, although it avoids
donor site morbidity (and may
preserve more native subchondral
bone, making revision procedures
easier), it requires two surgical
procedures in a staged approach to
harvest and subsequently implant
the cultured cells.’-?3

Relatively little has been published
on the use of microfracture or os-
teochondral grafting for symptom-
atic glenoid or humeral head articular
cartilage lesions, and the use of AClin
the shoulder is investigational and
limited to case reports.33-3° Millett
et al33 reported on 31 shoulders in
30 patients aged <60 years (mean
age, 43 years; range, 19 to 59 years)
who underwent microfracture for
full-thickness glenohumeral joint
chondral lesions. At a mean follow-
up of 47 months, six shoulders
(19%) had progressed to another
surgery. Of the remaining 25 shoul-
ders, mean pain scores had decreased
from 3.8 to 1.6, and significant im-
provements were reported in patients’
activities of daily living, sports activity,
and ability to work (P < 0.05). Mean

American Shoulder and Elbow Sur-
geons scores improved significantly
from preoperative to postoperative
time points, by 20 points. Neither age
nor sex was associated with surgical
outcomes, but microfracture of iso-
lated humeral lesions was associated
with the greatest improvements.

Humeral Arthroplasty Without
Glenoid Treatment

HA avoids complications related to
prosthetic loosening of the TSA gle-
noid component.>?¢ The optimal
candidate is a young patient with
unipolar involvement of the humeral
head and a relatively preserved gle-
noid articular surface? or one that
is not unevenly worn.3® Treatment
options include full resurfacing,
partial resurfacing, and stemmed or
stemless humeral head replacement.?
Stemmed components are more com-
monly used in the traditional setting.?
However, stemless HA leads to rela-
tively little bone loss because there
is no need to ream the humeral
canal in preparation for arthro-
plasty acceptance.!

Soft-tissue balancing is important
when performing HA to re-create
more anatomic glenohumeral motion,
and contracted structures about the
shoulder may require aggressive in-

Intraoperative photograph
demonstrating a chondral defect of
the humeral head after autologous
chondrocyte implantation.

traoperative surgical release to avoid
uneven glenoid wear from its articu-
lation with the metallic humeral head
replacement.>>3¢ However, persistent
pain resulting from bony erosion and
arthrosis at the native glenoid are
complications following HA, and
patients in whom these conditions
develop may require conversion to
TSA if glenoid bone stock is ade-
quate.?2%37 It is important to note
that results after conversion from
HA to TSA are inferior to results
after primary TSA.

Levine et al3¢ reviewed 31 young
patients (mean age, 56 years) with
primary (10 patients) or secondary
(21 patients) glenohumeral osteoar-
thritis who underwent HA. They
reported that 74% of shoulders ach-
ieved satisfactory results, with out-
comes correlated most significantly
with the status of posterior glenoid
wear (63% satisfactory results in type
II glenoids versus 86% satisfactory
results in type I glenoids). The authors
thus suggested that HA be reserved
for patients with a concentric glenoid
because this affords a superior ful-
crum for glenohumeral motion. These
patients were reevaluated at an aver-
age follow-up period of 17.2 years.?8
At that time, only 25% of patients
were satisfied with their outcome.
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Humeral head resurfacing is similar
to traditional HA with identical
indications but instead replaces the
humerus with a metallic cap. This is a
more technically demanding pro-
cedure than the placement of a tra-
ditional stemmed humeral head
because replication of the position
and size of the native humeral head
can be challenging. Because of its lack
of modularity, the resurfacing pro-
cedure can make the revision setting
more difficult because access to
the glenoid is limited without care-
ful explantation.? However, the
decreased bone stock lost with the
resurfacing is beneficial should revi-
sion to a TSA be necessary.? lagulii
et al3? reviewed 48 young patients
(mean age, 48 years) who underwent
humeral head surface replacement
arthroplasty to meet continued high-
activity demands. Acceptable results
were demonstrated at midterm
follow-up.

Partial humeral head resurfacing can
be used to treat more focal cartilage
defects and preserve the remaining
intact native cartilage; this technique
requires coring a circular trough
around a focal chondral defect and
replacing it with an implant of equal
curvature and core diameter. How-
ever, reports suggest an unacceptable
failure rate with this option.*°

Humeral Arthroplasty With
Glenoid Treatment

HA with glenoid treatment was
developed because of concerns for
glenoid component loosening in
TSA and for the risk of progressive
arthrosis in HA without interven-
tion at the glenoid. Such treatment
may be useful for younger patients
who are not appropriate candidates
for TSA, while avoiding the potential
complications from a glenoid prosthe-
sis.> High-demand patients (eg, per-
sons who perform manual labor) and
those who anticipate a return to
overhead activities are candidates
for HA with glenoid treatment.>*!

Intraoperative photograph
demonstrating biologic interpositional
resurfacing of the glenoid using
allograft meniscus at the time of
humeral head arthroplasty.

One option to treat the glenoid at
the time of HA is via biologic inter-
positional resurfacing (Figure 6).
Biologics used include Achilles ten-
don allograft, meniscus allograft,
fascia lata, and acellular, dermal
matrix-based scaffold grafts.? With
this technique, glenoidplasty is per-
formed first to decorticate the artic-
ular surface and burr to a bleeding
subchondral level of bone.?3 This
step may require efforts to increase
the anteversion of the native, dis-
eased glenoid when typical posterior
glenoid osteoarthritic wear patterns
are present, but the technique should
be tailored to the patient’s anatomy.
The allograft is thawed and, using
sutures or suture anchors passed
circumferentially about the native
glenoid rim, it is tacked down into
place.*? In the case of meniscal allo-
graft resurfacing, a lateral meniscus is
used so that the anterior and posterior
horns can be brought together at the
anterior aspect of the native glenoid,
with the thick portion of the graft
covering the posterior glenoid.*!
Conlflicting reports regarding the out-
comes after humeral head replacement
and glenoid soft-tissue interpositional
resurfacing exist in the literature.*!46

Intraoperative photograph of a left
shoulder with the glenoid exposed
after reaming for the ream and run
technique of humeral head
arthroplasty with glenoid treatment.

Another option to address the gle-
noid is the “ream and run” tech-
nique, which is used to restore a
concentric glenohumeral articulation
while preserving the glenoid bone
stock? and avoiding risks of poly-
ethylene component wear or the
complexities of soft-tissue interposi-
tion' (Figure 7). In this technique,
the glenoid is superficially reamed to
a bleeding subchondral bone to re-
create an articular surface that is
concentric and slightly greater in
radius of curvature than the pros-
thetic humeral head. The reaming
process stimulates fibrocartilaginous
growth and thus creates a thick
fibrous covering at the glenoid at
around 24 weeks postoperatively
while maintaining its concavity.!

Anatomic Total Shoulder
Arthroplasty

Although originally thought to be more
suited for lower-demand patients, TSA
remains the standard for treatment
of diffuse glenohumeral arthritis
(Figure 8). The American Academy
of Orthopaedic Surgeons (AAOS)
clinical practice guidelines support
its use.*” In comparison with HA,
TSA leads to a significantly better
pain score and range of motion
improvements but with similar satis-
faction and revision needs.?®3” How-
ever, despite the good initial pain
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G

Intraoperative photographs of total shoulder arthroplasty (TSA) demonstrating an osteoarthritic glenoid (A), reaming of the
glenoid (B), and in situ fixation of the glenoid (C) and humeral head components (D and E). Postoperative AP radiographs
demonstrating placement of stemmed (F) and stemless (G) TSA humeral components.

Figure 9

Postoperative plain radiographs (AP
view, left shoulder) demonstrating a
left glenohumeral arthrodesis.

relief,! concerns for glenoid compo-
nent loosening, polyethylene wear,
and cement fragmentation temper
excitement with its use in younger
patients? because of the potential need
for revision surgery.20:48

Although some authors have noted
unsatisfactory results despite improve-
ments in pain and motion for this

patient demographic, others have
considered it a viable treatment op-
tion with low complication rates and
excellent intermediate- to long-term
results.20-21,26:37 Bartelt et al3” evalu-
ated 46 TSA and 20 HA in 63 patients
(aged =55 years) with primary gleno-
humeral osteoarthritis and reported an
implant survival rate of 92% at 10
years for TSA and significantly less
pain (P = 0.01), greater active elevation
(P = 0.05), and higher satisfaction (P =
0.05) than their counterparts who
underwent HA. However, in 10 of
34 TSA, more than minor glenoid
periprosthetic lucency or a shift in
component position was present.
Raiss et al?® prospectively evalu-
ated 21 patients (21 shoulders) with
a mean age of 55 years (range, 37 to
60 years) who underwent TSA for
primary glenohumeral osteoarthritis.
At a mean follow-up of 7 years, there
were no revision requirements, and
95% of patients were either “very
satisfied” or “satisfied” with their
outcome. The mean constant and
Murley scores increased significantly
(P < 0.0001), and no clinical or
radiologic signs of periprosthetic
loosening were reported.

Denard etal?' examined 52 TSAs in
a multicenter study of patients aged
<55 years with primary glenohumeral
osteoarthritis. At a mean follow-up of
115.5 months postoperatively, for-
ward flexion had improved from 97°
to 128°, and adjusted Constant scores
had improved from 37.0% to 73.4%
(P < 0.001 for both). Survivorship
of the glenoid component (with the
end point defined as revision surgery
requirement for glenoid loosening)
was 98% at S-year follow-up and
62.5% at 10-year follow-up. Com-
paction glenoid preparation technique
and anatomic humeral component
positioning were factors correlated
with glenoid implant survival.

Other

In addition to the aforementioned
procedures, several other methods are
practiced with less frequency in specific
patient populations. Corrective osteot-
omies, such as open-wedge osteotomies
of the glenoid, can be used to treat
symptomatic fixed posterior sub-
luxation and posterior glenoid wear.3
Although use of glenohumeral
arthrodesis has declined, it can be a
viable option for young patients with
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end-stage disease and strenuous
physical demands (ie, heavy man-
ual labor), chronic infection, severe
neurologic injury, massive rotator
cuff tears with concurrent deltoid
deficiency, voluntary dislocators,
and multiple failed surgeries or
failed arthroplasty3-32 (Figure 9).
Low-demand patients with poor pre-
operative function, who have failed
rotator cuff repair or other arthro-
plasty means, or those who present
with rotator cuff arthropathy, may
be candidates for reverse total
shoulder arthroplasty.2-49-50

AAOS Clinical Practice
Guideline

In 2009, the AAOS provided a
summary of recommendations and
evidence-based guidelines regard-
ing the treatment of glenohumeral
joint osteoarthritis.*” They ultimately
were unable to recommend for or
against the use of pharmacotherapy
or injectable corticosteroids for the
initial treatment of glenohumeral
osteoarthritis. They provided a “lim-
ited” recommendation for the use of
injectable viscosupplementation for
these patients, citing unconvincing
supporting evidence. The guidelines
found a lack of compelling evidence
for or against the use of arthro-
scopic treatments or nonprosthetic/
biologic interposition arthroplasty
for patients with glenohumeral
osteoarthritis. They provided a “lim-
ited” recommendation for the use of
TSA or HA in treating such patients,
with a moderate recommendation
favoring TSA over HA.

These guidelines, despite being
from the year 2009, are still repre-
sentative of the prevailing literature
findings of the past decade. Because
their intentions are to more broadly
group all patients with this pathol-
ogy, their recommendations are not
specific to the younger patient as we
highlight in this review. Despite this,
the data do not suggest that sub-

stantial changes should be made to
the original guidelines when consid-
ering the young patient demographic
with this pathology.

Summary

Glenohumeral osteoarthritis in the
young patient is complex. This demo-
graphic often has high functional
demands, and management must be
tailored accordingly. A thorough his-
tory and physical examination should
be obtained for any patient presenting
with shoulder pain and consideration
of osteoarthritis. Nonsurgical modali-
ties are the mainstay of management;
however, in young patients who have
exhausted nonsurgical management
options, surgical options may be pur-
sued with varying levels of efficacy.
Future research efforts into the current
interventions—as well as further
investigative work on cartilage repar-
ative, restorative, or replacement
options—may help improve outcomes
in this challenging demographic.

References

References printed in bold type are
those published within the past §
years.

1. Chong PY, Srikumaran U, Kuye 10,
Warner JJP: Glenohumeral arthritis in the
young patient. | Shoulder Elbow Surg
2011;20:530-540.

2. Johnson MH, Paxton ES, Green A:
Shoulder arthroplasty options in young
(<50 years old) patients: Review of current
concepts. | Shoulder Elbow Surg 2015;24:
317-325.

3. Gerber A, Lehtinen JT, Warner JJP:
Glenohumeral osteoarthritis in active
patients: Diagnostic tips and complete
management options. Phys Sportsmed
2003;31:33-40.

4. Saltzman MD, Mercer DM, Warme W],
Bertelsen AL, Matsen FA TII:
Comparison of patients undergoing
primary shoulder arthroplasty before and
after the age of fity. | Bone Joint Surg Am
2010;92:42-47.

5. Taylor DC, Arciero RA: Pathologic changes
associated with shoulder dislocations. Am |
Sports Med 1997;25:306-311.

10.

11.

12.

13.

14.

17.

18.

Hovelius L, Augustini B, Fredin H,
Johansson O, Norlin R, Thorling J: Primary
anterior dislocation of the shoulder in
young patients: A ten-year prospective
study. | Bone Joint Surg 1996;78:
1677-1684.

Hovelius L, Olofsson A, Sandstrom B,
et al: Nonoperative treatment of primary
anterior shoulder dislocation in patients
forty years of age and younger: A
prospective twenty-five year follow-up.
J Bone Joint Surg 2008;90:945-952.

Zyto K, Kronberg M, Brostrom LA:
Shoulder function after displaced fractures
of the proximal humerus. | Shoulder Elbow
Surg 1995;4:331-336.

Good CR, Shindle MK, Griffith MH,
Wanich T, Warren RF: Effect of
radiofrequency energy on glenohumeral
fluid temperature during shoulder
arthroscopy. | Bone Joint Surg Am 2009;
91:429-434.

Yeh PC, Kharrazi FD: Postarthroscopic
glenohumeral chondrolysis. ] Am Acad
Orthop Surg 2012;20:102-112.

Parsons IM 1V, Buoncristiani AM, Donion
S, Campbell B, Smith KL, Matsen FA TII:
The effect of total shoulder arthroplasty on
self-assessed deficits in shoulder function in
patients with capsulorrhaphy arthropathy.
J Shoulder Elbow Surg 2007;16(3 suppl):
§$19-S26.

Crowell MS, Tragord BS: Orthopaedic
manual physical therapy for shoulder pain
and impaired movement in a patient with
glenohumeral joint osteoarthritis: A case
report. | Orthop Sports Phys Ther 2015;45:
453-461.

Gross C, Dhawan A, Harwood D,
Gochanour E, Romeo A: Glenohumeral
joint injections: A review. Sports Health
2012;5:153-159.

Porcellini G, Merolla G, Giordan N, et al:
Intra-articular glenohumeral injections of
HYADD®4-G for the treatment of painful
shoulder osteoarthritis: A prospective
multicenter, open-label trial. Joints 2015;3:
116-121.

Brander VA, Gomberawalla A, Chambers
M, Bowen M, Nuber G: Efficacy and safety
of Hylan G-F 20 for symptomatic
glenohumeral osteoarthritis: A prospective,
pilot study. PM R 2010;2:259-267.

Colen S, Geervliet P, Haverkamp D, Van
Den Bekerom MPJ: Intra-articular
infiltration therapy for patients with
glenohumeral osteoarthritis: A systematic
review of the literature. Int | Shoulder Surg
2014;8:114-121.

Centeno CJ: Clinical challenges and
opportunities of mesenchymal stem cells in
musculoskeletal medicine. PM R 2014;6:
70-77.

Centeno CJ, Al-Sayegh H, Bashir ],
Goodyear S, Freeman MD: A prospective

September 1, 2018, Vol 26, No 17

e369

Copyright © the American Academy of Orthopaedic Surgeons. Unauthorized reproduction of this article is prohibited.




Glenohumeral Osteoarthritis

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

multi-site registry study of a specific
protocol of autologous bone marrow
concentrate for the treatment of shoulder
rotator cuff tears and osteoarthritis. J Pain
Res 2015;8:269-276.

Saltzman MD, Chamberlain AM, Mercer
DM, Warme W], Bertelsen AL, Matsen FA
1I: Shoulder hemiarthroplasty with
concentric glenoid reaming in patients 55
years old or less. | Shoulder Elbow Surg
2011;20:609-615.

Raiss P, Aldinger PR, Kasten P, Rickert M,
Loew M: Total shoulder replacement in
young and middle-aged patients with
glenohumeral osteoarthritis. | Bone Joint
Surg Br 2008;90-B:764-769.

Denard PJ, Raiss P, Sowa B, Walch G: Mid-
to long-term follow-up of total shoulder
arthroplasty using a keeled glenoid in
young adults with primary glenohumeral
arthritis. | Shoulder Elbow Surg 2013;22:
894-900.

Elser F, Braun S, Dewing CB, Millett PJ:
Glenohumeral joint preservation:
Current options for managing

articular cartilage lesions in young,
active patients. Arthroscopy 2010;26:
685-696.

Sperling JW, Steinmann SP, Cordasco FA,
Henshaw DR, Coons DA, Burkhead WZ:
Shoulder arthritis in the young adult:
Arthroscopy to arthroplasty. Instr Course
Lect 2006;55:67-74.

Weinstein DM, Bucchieri ]S, Pollock RG,
Flatow EL, Bigliani LU: Arthroscopic
debridement of the shoulder for
osteoarthritis. Arthroscopy 2000;16:
471-476.

van der Meijden OA, Gaskill TR, Millett
PJ: Glenohumeral joint preservation:

A review of management options for
young, active patients with
osteoarthritis. Adv Orthop 2012;2012:
160923.

Sayegh ET, Mascarenhas R, Chalmers PN,
Cole BJ, Romeo AA, Verma NN: Surgical
treatment options for glenohumeral
arthritis in young patients: A systematic
review and meta-analysis. Arthroscopy
2015;31:1156-1166.¢8.

Richards DP, Burkhart SS: Arthroscopic
debridement and capsular release for
glenohumeral osteoarthritis. Arthroscopy
2007;23:1019-1022.

Millett PJ, Gaskill TR: Arthroscopic
management of glenohumeral arthrosis:
Humeral osteoplasty, capsular release, and
arthroscopic axillary nerve release as a
joint-preserving approach. Arthroscopy
2011;27:1296-1303.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Kerr BJ, McCarty EC: Outcome of
arthroscopic debridement is worse for
patients with glenohumeral arthritis of both
sides of the joint. Clin Orthop Relat Res
2008;466:634-638.

Van Thiel GS, Sheehan S, Frank RM, et al:
Retrospective analysis of arthroscopic
management of glenohumeral
degenerative disease. Arthroscopy 2010;
26:1451-1455.

De Beer JF, Bhatia DN, van Rooyen KS,
Du Toit DF: Arthroscopic debridement
and biological resurfacing of the glenoid
in glenohumeral arthritis. Knee Surg
Sports Traumatol Arthrosc 2010;18:
1767-1773.

Porcellini G, Merolla G, Campi F, Pellegrini
A, Bodanki CS, Paladini P: Arthroscopic
treatment of early glenohumeral arthritis. |
Orthopaed Traumatol 2013;14:23-29.

Millett PJ, Huffard BH, Horan MP,
Hawkins RJ, Steadman JR: Outcomes of
full-thickness articular cartilage injuries of
the shoulder treated with microfracture.

Arthroscopy 2009;25:856-863.

Frank RM, Van Thiel GS, Slabaugh MA,
Romeo AA, Cole BJ, Verma NN: Clinical
outcomes after microfracture of the
glenohumeral joint. Am | Sports Med 2010;
38:772-781.

Scheibel M, Bartl C, Magosch P,
Lichtenberg S, Habermeyer P:
Osteochondral autologous transplantation
for the treatment of full-thickness articular
cartilage defect of the shoulder. | Bone Joint
Surg Br 2004;86:991-997.

Levine WN, Djurasovic M, Glasson JM,
Pollock RG, Flatow EL, Bigliani L:
Hemiarthroplasty for glenohumeral
osteoarthritis: Results correlated to degree
of glenoid wear. | Shoulder Elbow Surg
1997;6:449-454.

Bartelt R, Sperling JW, Schleck CD, Cofield
RH: Shoulder arthroplasty in patients aged
fifty-five years or younger with
osteoarthritis. | Shoulder Elbow Surg 2011;
20:123-130.

Levine WN, Fischer CR, Nguyen D, Flatow
EL, Ahmad CS, Bigliani LU: Long-term
follow-up of shoulder hemiarthroplasty for
glenohumeral osteoarthritis. | Bone Joint
Surg 2012;94:e164.

Tagulli ND, Field LD, Hobgood ER, et al:
Surface replacement arthroplasty of the
humeral head in young, active patients:
Midterm results. Orthop J Sports Med
2014;2:1-7.

Delaney RA, Freehill MT, Higgins LD,
Warner JJ: Durability of partial humeral

41.

42.

43.

44,

45.

46.

47.

48.

50.

head resurfacing. J Shoulder Elbow Surg
2014;23:e14-€22.

Strauss EJ, Verma NN, Salata M], et al:
The high failure rate of biologic
resurfacing of the glenoid in young
patients with glenohumeral arthritis.

J Shoulder Elbow Surg 2014;23:
409-419.

Muh §J, Streit JJ, Shishani Y, Dubrow S,
Nowinski R]J, Gobezie R: Biologic
resurfacing of the glenoid with humeral
head resurfacing for glenohumeral arthritis
in the young patient. | Shoulder Elbow Surg
2014;23:¢185-¢190.

Hammond J, Lin EC, Harwood DP, et al:
Clinical outcomes of hemiarthroplasty
and biological resurfacing in patients
aged younger than 50 years. |

Shoulder Elbow Surg 2013;22:
1345-1351.

Lollino N, Pellegrini A, Paladini P, Campi
F, Porcellini G: Gleno-humeral arthritis in
young patients: Clinical and radiographic
analysis of humerus resurfacing prosthesis
and meniscus interposition. Musculoskelet

Surg 2011;95(suppl 1):S59-S63.

Bois AJ, Whitney IJ, Somerson JS, Wirth
MA: Humeral head arthroplasty and
meniscal allograft resurfacing of the
glenoid: A concise follow-up of a previous
report and survivorship analysis. ] Bone
Joint Surg Am 2015;97:1571-1577.

Merolla G, Bianchi P, Lollino N, Rossi R,
Paladini P, Porcellini G: Clinical and
radiographic mid-term outcomes after
shoulder resurfacing in patients aged 50
years old or younger. Musculoskelet Surg

2013;97(suppl 1):523-529.

American Academy of Orthopaedic
Surgeons: The Treatment of Glenohumeral
Joint Osteoarthritis: Guideline and
Evidence Report. Rosemont, IL, American
Academy of Orthopaedic Surgeons, 2009.
Available at https://www.aaos.org/
research/guidelines/gloguideline.pdf.
Accessed June 29, 2018.

Dillon MT, Inacio MC, Burke MF, Navarro
RA, Yian EH: Shoulder arthroplasty in
patients 59 years of age and younger. |
Shoulder Elbow Surg 2013;22:1338-1344.

Sershon RA, Van Thiel GS, Lin EC, et al:
Clinical outcomes of reverse total shoulder
arthroplasty in patients aged younger than
60 years. | Shoulder Elbow Surg 2014;23:
395-400.

Muh SJ, Streit JJ, Wanner JP, et al: Early
follow-up of reverse total shoulder
arthroplasty in patients sixty years of age or
younger. | Bone Joint Surg Am 2013;95:
1877-1883.

e370

Journal of the American Academy of Orthopaedic Surgeons

Copyright © the American Academy of Orthopaedic Surgeons. Unauthorized reproduction of this article is prohibited.


https://www.aaos.org/research/guidelines/gloguideline.pdf
https://www.aaos.org/research/guidelines/gloguideline.pdf

