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Scapular fractures comprise 3% of all fractures, and only 9% of
these involve the acromion.4,6,24 Although the majority of acromial
fractures occur traumatically, acromial stress fractures have been
reported in cases involving reverse total shoulder arthroplasty,32

cuff tear arthropathy (CTA),3 sport activity,8,27,29,31 and manual
wheelchair use.1 We describe a case of a stress-insufficiency acro-
mial fracture in a weight-bearing shoulder of a 70-year-old female
with Parkinson’s disease (PD) and osteoporosis who has required
long-term use of a cane for ambulation. Our aim is to raise
awareness of this potential but rare injury in mobility device users
(MDUs) who progress to dependency of their upper extremities as
weight-bearing limbs.

The patient was informed that information regarding her case
would be submitted for publication and provided consent.
Case report

A 70-year-old right handedominant female presented with 6
days of atraumatic right shoulder pain. The pain was described as a
nonradiating, constant ache that worsened with use of the right
upper extremity. She denied recent fall, previous rotator cuff tear
(RCT), prior shoulder surgery, or history of insufficiency fracture.
Medical history includes osteoporosis diagnosed in 2013, midstage
PD, characterized by disruption of balance, bradykinesia, and
minimal functional dependence, as well as thoracic kyphoscoliosis.
The patient has relied on cane use with her right hand for the past
several years and therefore depends on her upper extremity for
weight-bearing with ambulation. She is able to perform activities of
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daily living (ADLs) independently. Daily medications include rasa-
giline, carbidopa/levodopa, and pramipexole for PD and calcium
and vitamin D supplementation for osteoporosis. Of note, she
received an annual infusion of zoledronic acid for a 3-year duration,
with the last dose given approximately one year before injury.

On physical examination, no swelling, open wounds, ecchy-
mosis, or other signs of recent trauma were present about the right
shoulder. Palpation at the posterior aspect of the acromion evoked
acute pain. Active and passive forward flexion and abduction of the
right shoulder to 90 degrees was achieved and limited by pain.
Active external rotation of the shoulder to 50 degrees was present
with the arm in the adducted position. Internal rotation, shoulder
strength, and provocative examination maneuvers that test for
rotator cuff, acromioclavicular joint, or shoulder impingement pa-
thology could not be assessed secondary to severe pain. She
maintained full range of motion of the contralateral shoulder. A
resting tremor of the hands, cogwheel rigidity of the upper ex-
tremities, and truncal stiffness were present. She had a stooped,
right-sided posture and relied on her cane to overcome imbalance
with standing and walking (Fig. 1). A shuffling gait was noticed, as
was slowness with purposeful activity.

Standard radiographs revealed a nondisplaced fracture in the
posterior aspect of the right acromion and slight narrowing of the
acromial-humeral interval (Fig. 2, A).

The fracture line is located medial to the acromial angle and in
the extremely lateral scapular spine and is therefore classified as a
type IIB according to the Ogawa acromion fracture classification.20

Computerized tomography (CT) revealed no evidence of pathologic
lesions at the fracture site or fatty infiltrationwithin the rotator cuff
muscles (Fig. 2, B and C). She was treated in a sling with gradual
mobilization and was instructed to remain non-weight-bearing for
6 weeks. Her plan was to use the contralateral arm for use of her
cane.
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Figure 1 Clinical photo documentation. Upright stance of our patient demonstrates
right-sided posturing and dependent weight-bearing of the right upper extremity.
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By 6 weeks, she had no pain at rest and only minimal pain with
movement of the right shoulder. Active and passive forward flex-
ions were 110 and 150 degrees, respectively. Abduction was 90
degrees. External rotationwas 65 degrees and internal rotationwas
20 degrees but still limited by pain. She admitted to poor compli-
ance with non-weight-bearing protocol. Radiographs showed
callus formation without fracture displacement (Fig. 3). She began
physical therapywith focus on active range of motion and isometric
shoulder strengthening.

By 3 months, she experienced full painless range of motion and
strength. There was no point tenderness over the fracture site.
Radiographs showed significant callus formation without fracture
union (Fig. 4). By 6 months, she remained symptom-free with full
Figure 2 Radiologic imaging on the first consultation. (A) Anteroposterior radiograph of the
and an Ogawa type IIB acromion fracture. (B) Coronal and (C) axial CT shows a nondisplace
lesions or evidence of fatty infiltration of the rotator cuff muscles. CT, computerized tomog
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return of baseline function. Radiographs revealed a hypertrophic
nonunion (Fig. 5). Her clinical status remained consistent at 12-
month follow-up.
Discussion

PD is a progressive neuromuscular disease that leads to signif-
icant motor impairment and functional decline. Motor symptoms
include shaking, rigidity, slowness of movement, postural insta-
bility, and gait imbalance.21 Symptoms worsen overtime and
necessitate the use of mobility assistance devices, such as canes,
wheeled walkers, manual wheelchairs, and motorized devices,
based on one’s functional status.10

The shoulder is a common site of upper extremity pain inMDUs,
with incidence 15%-50% greater than in able-bodied counterparts.23

Overtime, persistent load through the glenohumeral joint results in
injury. Common diagnoses to consider in a painful weight-bearing
shoulder include subacromial impingement syndrome, RCT, biceps
tendinopathy, acromioclavicular arthrosis, glenohumeral arthritis,
and osteonecrosis of the humeral head.23

Acromial stress fracture in MDUs is extremely rare. Only one
case has been reported previously in a 22-year-old wheelchair-
bound patient with Charcot-Marie-Tooth disease.1 She presented
with 4 years of gradually worsening shoulder pain and was found
to have a nonunited fracture of the anterior acromion. A superiorly
closing wedge osteotomy with cancellous lag screw fixation was
performed with successful outcomes at 6-month follow-up.
Conversely, our patient presented acutely with 6 days of shoulder
pain, leading to early conservative treatment measures which
proved successful. Early diagnosis and treatment with restriction of
causative activity may limit progression to fracture displacement or
symptomatic nonunion, thereby bypassing the need for surgical
fixation.26 Therefore, acromial stress fracture should be considered
in the differential diagnosis of young or elderly MDUs who present
with acute or insidious pain of the weight-bearing shoulder in the
absence of trauma. Plain radiographs, CT scan, magnetic resonance
imaging, and ultrasound have all been utilized successfully for the
diagnosis.13,23,27

A commonmechanism underlying the development of acromial
stress fracture involves repetitive microtrauma during gleno-
humeral joint loading. This is common in cases of CTA, where
compromise of static glenohumeral stabilization leads to superior
migration of the humeral head. Overtime, repeated contact with
the undersurface of the anterior and lateral acromion may lead to
thinning and fracture.3

Although our patient’s initial radiographs revealed a slight
decrease in the acromial-humeral interval, her clinical history was
right shoulder shows a slightly high-riding humeral head, mild glenohumeral arthritis,
d fracture at the posterior aspect of the acromion without the presence of pathologic
raphy.



Figure 4 Radiographic imaging at 3-month follow-up. Anteroposterior radiograph
shows a nonunited fracture with surrounding bony callus.

Figure 5 Radiographic imaging at 6-month follow-up. Anteroposterior radiograph
shows hypertrophic nonunion.

Figure 3 Radiographic imaging at 6-week follow-up. Anteroposterior radiograph
shows significant bony callus formation at the fracture site.
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unsuggestive of a complete RCT. However, a partial degenerative
RCT within the critical impingement zone of the supraspinatus
tendon is possible. This region is relatively avascular and is most
susceptible to injury during axial load with the arm extended,19

which occurs during cane strike. However, our patient’s fracture
was located at the posterior aspect of the acromion. Therefore,
repetitive microtrauma leading to a stress-fatigue fracture is an
unlikely mechanism of injury in our patient. The force vector pro-
duced during cane strikedas the arm is outstretched and held in
slight flexiondis directed toward the posterior aspect of the acro-
mion and may have contributed to stress fracture in this region.
However, our patient’s postural deformity likely alters the typical
force vector imparted on the weight-bearing shoulder of a cane
walker with normal spinal alignment. Thus, additional contributors
to injury should be considered. In a published case report, a manual
wheelchair user sustained fracture of the anterior acromion1 as a
likely result of muscular imbalance. The ratio of abduction-to-
adduction strength has been shown to be greater in this popula-
tion, resulting in humeral head elevation and microtrauma to the
anterior acromion.2
444
A number of recent studies have identified patient risk factors
for the development of acromial stress fracture after reverse total
shoulder arthroplasty (RTSA).18,22,32 Interestingly, osteoporosis and
female sex were found to be patient-specific risk factors for acro-
mial stress fracture independent of RTSA.18,22,32 Acromial stress
fractures after RTSA are thought to occur as a result of altered
mechanics about the shoulder as the deltoid and trapezium exert
greater force on the acromion during movement to compensate for
the lack of a rotator cuff.25 Although our patient did not undergo
RTSA, her sex, history of osteoporosis, and persistent joint loading
secondary to chronic cane use are the most likely clinical factors
that led to her stress-insufficiency acromial fracture.

It is worth mentioning that our patient received an annual
infusion of zoledronic acid for a 3-year duration, with the last dose
given approximately one year before injury. This drug is a potent
bisphosphonate that decreases bone turnover and increases bone
mineral density in patients with postmenopausal osteoporosis.14

While bisphosphonates have been shown to reduce the risk of
vertebral, nonspine, and hip fracture in this population,14 long-term
therapy (3-10 years) is associated with stress fracture of the prox-
imal femur.30 One case of acromial stress fracture secondary to
bisphosphonate use has been reported.9 The patient was a 69-year-
old female with a 10-year history of daily alendronate use who
sustained an atraumatic fracture of the acromial base while
showering. The medication was discontinued, resulting in symp-
tom resolution 3 months later. At 1 year follow-up, she remained
pain-free with full shoulder mobility. Therefore, our patient’s 3-
year history of bisphosphonate use may have contributed to the
development of her acromial stress fracture.

There is growing evidence to support the association of PD with
osteoporosis.16 Several synergistic factors contribute to bone loss in
PD, including immobility, decreasedmuscle strength, and low body
weight.28 It has been speculated that hypokinesia in affected pa-
tients leads to bone loss as a result of diminished mechanical
stimuli.7 In addition, deficiencies in 1a,25-dihytroxyvitamin D3 and
vitamin K are often present in this population, which impedes bone
remodeling.7 Hyperhomocysteinemia is prevalent in PD and serves
as an independent risk factor for fracture and low bone mineral
density.28 Aside from folate and B12 deficiency, a common cause for
elevated levels of homocysteine in PD patients is levadopa7,28dthe
gold-standard treatment for PD and a medication used by our
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patient. Supplementation of B12 and folic acid have been shown to
decrease homocysteine levels in levadopa-treated patients and
may be considered as a useful adjunct to anti-osteoporotic medi-
cation in patients with PD.12 Therefore, our patient’s history of PD
along with daily levodopa treatment are possible contributors to
her diminished bone quality and stress-insufficiency fracture.

Nonsurgical management with an initial period of immobiliza-
tion and gradual return to motion is the mainstay of treatment for
acromial stress fractures.11 Compared with able-bodied counter-
parts, the rehabilitation course is more complex for those who rely
on the limb for ambulation and balance.22 While primary surgical
intervention may afford these patients with greater preservation of
ADLs over the long term and decrease the risk of fracture
displacement or nonunion, operative risk and extended post-
operative dependence should not be ignored. However, lack of
adherence to non-weight-bearing precautions leading to compli-
cation and the need for future surgery must also be considered.
Perhaps further research regarding joint-sparing transfer,5 postural
correction,5 and targeted shoulder muscle strengthening15,17 may
aid in the prevention and treatment of acromial stress fracture in
this particular patient population.

Conclusion

Acromial stress-insufficiency fracture is a rare injury with a
multifactorial etiology and should be considered in the differ-
ential diagnosis of a painful weight-bearing shoulder in elderly
mobility device users with osteoporosis. Furthermore, our case
underscores potential associations between acromial stress-
insufficiency fracture and PD, certain medications (ie,
bisphosphonates and levodopa), thoracic kyphosis, and cane
dependency.
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