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For many patients with rotator cuff arthropathy, a reverse shoul-
der arthroplasty is a surgical option with good results in terms of pain
and function.>®!” Acromion fractures are a recognized postoperative
complication, and increased tension on the deltoid is hypothesized as
a possible contributing factor.'*?? Fracture classification is as out-
lined: Type 1 are tip of the acromion fractures; type 2 are lateral
acromion fractures; and type 3 are base of acromion fractures.!! The
prevalence of acromial fractures after reverse shoulder arthroplasty
ranges between 0.8% and 10.2%,'" but base of acromion fractures are
relatively rare with incidence of approximately 1% in one review of
400 patients.® Most fractures of the acromial base occur within one
year of surgery secondary to minor trauma.’> Although type 1 and 2
fractures may be managed nonoperatively or with a tension band
technique,*”'® the force of the deltoid on the acromion makes it
challenging to manage an acromial base fracture nonoperatively.>'°
Fracture location, however, may not affect long-term outcomes.’
Our patient sustained her type 3 acromial base fracture in a
low-energy twisting mechanism five years after index surgery, with
underlying osteoporosis treated with bisphosphonate therapy
considered to be a potentially contributing factor.

Case report

The patient is a 72-year-old right-hand-dominant woman who in
2014 underwent a right reverse shoulder arthroplasty (Exactech) for
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rotator cuff arthropathy with severe osteoarthritis and a Walch grade
B2 glenoid. Past medical history was notable for coronary artery
disease and osteoporosis. The patient took aspirin 81 mg daily,
vitamin D, calcium, and had been on alendronate for three years at
the time of her fracture. She had a bone density (DEXA) scan
demonstrating a t-score of —1.1 at her femoral neck approximately
three to four years after her index operation. She had been doing very
well with good range of motion, strength, and pain relief. At her last
recorded visit, she had flexion of 160 degrees, external rotation of 30
degrees, and full internal rotation to L2. In July 2019, she was pulling
a suitcase on vacation with her right arm extended, when the suit-
case hit an uneven terrain in the sidewalk causing her right arm to
suddenly externally rotate. She had the immediate onset of severe
pain in her posterior shoulder and an inability to raise her arm,
without numbness or tingling. She presented within one week of the
injury to be evaluated. AP, lateral, and axillary radiographs demon-
strated a type III displaced base of acromion fracture (Fig. 1). After
discussing the options, she elected to proceed with open reduction
internal fixation of the displaced fragment.

The patient was placed in a lateral decubitus position. A poste-
rior incision was made over the spine of the scapula and the frac-
ture site identified under C-arm. Dissection was carried down and
the fracture line identified. The fracture was reduced with abduc-
tion of the arm and held in position with provisional K-wires. The
scapular specific plating system (Acumed) did not have an ideal
plate to address the fracture, therefore a clavicle plate was selected.
This was fashioned onto the spine of the scapula and held in place
with a proximal 3.5 mm bicortical screw. This was followed by
placement of an additional screw distally for temporary fixation of
the fracture. This was verified to be in good position under C-arm,
and then multiple proximal and distal nonlocking screws were
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Figure 1 Radiographs of the patient's right shoulder at the time of injury.

placed in addition to two distal locking screws. The wound was
irrigated and closed in a layered manner, and the right arm was
placed in an abduction sling.

At the two-week follow-up, the patient was doing very well
without pain, and she was compliant with postoperative in-
structions. Wounds were well healed. Radiographs obtained at this
time demonstrated anatomic reduction of fracture with no hard-
ware loosening or failure. She was started on elbow, wrist, and
hand range of motion. At her six-week visit, she continued to show
improvement. On physical examination, she had returned to the
baseline function of her right shoulder with flexion 160 degrees,
external rotation 30 degrees, internal rotation L2. No pain, and
patient instructed to discontinue sling at this time and maintain
weightbearing less than 20 pounds until 12 weeks. At that visit she
again had no complaints, radiographs demonstrated healed frac-
ture in anatomic alignment, and was released to full activity. She
worked with her primary care physician for osteoporosis man-
agement and was transitioned off of alendronate. At the one-year
postoperative appointment, she had not suffered any setbacks
and continued to have range of motion and function equivalent to
her baseline. Radiographs demonstrated no new fractures or
hardware failure (Fig. 2).
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Discussion

Fractures at the base of the acromion pose a challenge in the face
of reverse total shoulder arthroplasty, as the deltoid muscle is
functionally compromised for shoulder range of motion.'>%?
Because the rotator cuff is not functional, the load is transferred
to the deltoid. There is a deforming force at the fracture site, and
improper tension leads to compromised deltoid function.’?
Although Neyton et al identified three scapular spine fractures in
asymptomatic patients at final follow-up approximately 112, 136,
and 167 months, respectively, after reverse total shoulder arthro-
plasty, the dates and mechanisms of these injuries were un-
known."> To our knowledge, this case report is the furthest from
surgery that a base of acromion fracture with known mechanism
and date of injury has been documented.

Our patient sustained a low-energy fracture after a sudden
external rotation force on an extended right arm while rolling a
suitcase behind her approximately five years after her index sur-
gery. A clavicle plate was applied for fixation as it contoured to the
patient's bone and provided adequate screw purchase on both sides
of the fracture. Although several case reports have discussed the
utility of 90/90 plating and mesh plating for these fractures,”'® to
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Figure 2 Radiographs of the patient's right shoulder approximately 1 year postoperatively.

the authors' knowledge, there has not been any specific discussion
of clavicle plate fixation for type III fractures. However, nonopera-
tive treatment of type III fractures leads to higher rates of nonunion
and malunion.'® There is no consensus on the methodology to fix
this injury. While dual plating may offer a biomechanically ad-
vantageous construct, it requires additional soft tissue dissection,
and there is no evidence demonstrating superior outcomes of dual
fixation over single. Regardless of the construct, rigid fixation in
type Il acromion fractures may lead to satisfactory outcomes, but
functional results may be limited even with surgical fixation."**
Crosby et al note in their review that the superior metaglene
screw can be a potential stress riser for a base of the acromion
fracture, which may have been a contributing factor in this case.’
Superior metaglene screws are more likely to be associated with
type Il scapular fractures than screws placed inferior to the central
cage.'” Our report suggests that a single plate can provide robust
fixation with an excellent clinical outcome.

An additional consideration in this case is the use of the
bisphosphonate, alendronate, which our patient had taken for
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three years for management of her osteoporosis before her frac-
ture. While one case report has linked bisphosphonate use to
atraumatic scapular fracture,® there is no definitive evidence that
bisphosphonate use is a risk factor to acromial base fractures after
reverse total shoulder arthroplasty. One recent retrospective
study suggested that previous bisphosphonate use is associated
with a higher likelihood of fracture intraoperatively and after
shoulder arthroplasty."® Some authors recommend a bisphosph-
onate holiday 3-5 years after treatment.?! Osteoporosis, however,
is a risk factor for scapular fracture after reverse total shoulder
arthroplasty,'® and the paradoxical effect of bisphosphonate-
associated fractures in the scapula has not definitively been
demonstrated.

There is an opportunity for orthopedists to ask about bone
health and bisphosphonate use in routine follow-up after reverse
shoulder arthroplasty, given the possible increased fracture risk at
the base of the acromion. By ensuring appropriate referrals, pa-
tients can be regularly evaluated by a provider knowledgeable on
bone health and able to manage and adjust medications as needed.
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It may be prudent to counsel patients regarding bone health pre-
operatively and postoperatively.

Conclusion

There should be suspicion of type III base of acromion fractures
even in low-energy trauma after reverse shoulder arthroplasty.
Surgeons considering reverse shoulder arthroplasty should review
bisphosphonate medications with patients and encourage primary
care or endocrinologist management. Avoidance of a superior
metaglene screw should be considered if stable fixation can
otherwise be obtained. Open reduction internal fixation of an
acromial base fracture allowed a return to baseline function in our
patient approximately five years after her reverse shoulder
arthroplasty.
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