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Abstract

BACKGROUND

Acromial and scapular spine fractures after reverse total shoulder arthroplasty
(RTSA) are a well-known complication that may negatively impact the effects of
long-term outcomes. However, to the best of our knowledge, there has been no
report of simultaneous bilateral fractures of the acromion or scapular spine that
occurred following staged RTSA.

CASE SUMMARY

A 79-year-old right-handed male visited our outpatient clinic with a chief
complaint of pain and limited motion of both shoulder joints for a one-year
duration. Based on plain radiographs and magnetic resonance images, the
preoperative diagnosis was bilateral cuff tear arthropathy with failed rotator cuff
repair. This patient was treated with staged bilateral RTSA at a two-month
interval. At 5 and 3 mo after right and left side surgery, the patient returned to the
outpatient clinic with severe pain and limited motion of both shoulder joints for 2
wk without a traumatic event. A computed tomography scan revealed non-
displaced acromial base fractures of both shoulders. Considering bilateral
involvement, fracture location, and patient’s demand, open reduction and internal
fixation (ORIF) using plate for bilateral acromial base fractures were performed.
At 2 years after ORIF, the fracture was completely healed, and the patient was
satisfied with shoulder status.

CONCLUSION

This report describes an extremely rare case of simultaneous bilateral acromial
base fractures after staged RTSA managed successfully by ORIF with a pre-
contoured plate designed for distal clavicle fractures. Although acromial fracture
after RTSA can be treated conservatively, simultaneous bilateral fractures may
warrant surgical intervention as a means of addressing difficulties in activities of
daily living.
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Core Tip: Acromial and scapular spine fractures are a well-known complication that can
occur by deltoid tension with increased arm length after reverse total shoulder
arthroplasty (RTSA). The reported incidences range from 0.6% to 15.8%. However,
simultaneous bilateral fractures of the acromion or scapular spine following staged
RTSA are extremely rare. Furthermore, its management has not been established.
Although acromial fracture after RTSA can be treated conservatively, simultaneous
bilateral fractures may warrant surgical intervention as a means of addressing
difficulties in activities of daily livings.
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INTRODUCTION

Bilateral reverse total shoulder arthroplasty (RTSA) is a proven treatment option for in
cuff tear arthropathy (CTA), requiring bilateral arthroplasty!~). Acromial and scapular
spine fractures after RTSA are a well-known complication that may negatively impact
long-term outcomes!l. In patients undergoing bilateral RTSA, bilateral fractures of the
acromion or scapular spine are very rare. In fact, a review of the literature reveals that
only 2 cases with sequential bilateral fractures of the acromion or scapular spine have
been reported”l. However, to the best of our knowledge, there has been no report of
simultaneous bilateral fractures of the acromion or scapular spine following staged
RTSA. Furthermore, its management has not been established.

This report describes an extremely rare case of simultaneous bilateral acromial base
fractures after staged RTSA managed successfully by open reduction and internal
fixation (ORIF) with a pre-contoured plate designed for distal clavicle fractures.

CASE PRESENTATION

Chief complaints
A 79-year-old right-handed male visited our outpatient clinic with severe pain and
limited range of motion (ROM) of both shoulder joints.

History of present illness
The patient’s symptoms started 2 wk ago without a traumatic event.

History of past illness
Six years ago, this patient underwent bilateral repair for a massive rotator cuff tear at a
one-year interval in a local clinic. The patient visited our hospital complaining of
worsening both shoulder pain 6 mo ago; an active ROM of the right shoulder was 20°
of forward flexion, 30° of abduction, 45° of external rotation, and the 4% lumbar
vertebra level of internal rotation on physical examination. Active ROM of the left
shoulder was 20° of forward flexion, 20° of abduction, 60° of external rotation, and the
4™ lumbar vertebra level of internal rotation. Based on plain radiographs and magnetic
resonance images, the preoperative diagnosis was bilateral CTA with failed rotator
cuff repair. No preoperative acromial pathology was observed. This patient was
treated with staged bilateral RTSA [right shoulder: Equinoxe (Exactech, Gainesville,
FL, United States), left shoulder: Delta Xtend (DePuy, Warsaw, IN, United States)] at a
two-month interval (Figure 1).

The patient reported being satisfied with significant pain relief and functional
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Figure 1 Preoperative (A and B) and postoperative (C and D) plain radiographs of both shoulder joints.
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restoration after RTSA. At 3 mo after right RTSA, active ROM increased to 140° of
forward flexion, 100° of abduction, 50° of external rotation, and the 5% lumbar vertebra
level of internal rotation. At 6 wk after left RTSA, active ROM increased to 100° of
forward flexion, 80° of abduction, 50° of external rotation, and the 5* lumbar vertebra
level of internal rotation.

Personal and family history
The patient underwent RTSA on the right shoulder 5 mo ago and left shoulder 3 mo
ago.

Physical examination

Physical examination revealed tenderness on the posterolateral area of both shoulders
without soft tissue swelling or redness. Active ROM was not able to be assessed due to
severe pain. Visual Analogue Scale for pain, American Shoulder and Elbow Surgeons
score, and Subjective Shoulder Value of both shoulders were 8%, 15%, and 15%,
respectively.

Laboratory examinations
The results of preoperative laboratory tests were normal.

Imaging examinations

Plain radiographs revealed no definite fractures or bony abnormalities compared to
previous plain radiographs. Computed tomography (CT) scan revealed non-displaced
acromial base fractures of both shoulders (Figure 2). The t score of bone mineral
density for lumbar spine was -2.9.

FINAL DIAGNOSIS

The final diagnosis of the presented case was bilateral acromial base fractures after
staged RTSA.
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Figure 2 Plain radiographs and computed tomography scan of both shoulder joints show non-displaced acromial base fracture (Both
Levy type Il fracture). A: Right shoulder plain radiograph; B: Left shoulder plain radiograph; C: Right shoulder computed tomography (CT) scan; D: Left shoulder

CT scan.
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TREATMENT

Despite immobilization and opioid medication, the patient complained of significant
difficulties with activities of daily living (ADL) without pain relief. Considering
bilateral involvement, fracture location, and importance of performing ADLs, and
patient’s demand, ORIF for bilateral acromial base fractures was selected.

After general anesthesia, the patient was placed in the beach chair position. Skin
incision was made along the lateral margin of the acromion and scapular spine. After a
fasciocutaneous flap was raised medially along the incision line, the fracture site was
exposed. A pre-contoured plate (Acumed, Hillsboro, OR, United States) designed for
distal clavicle fractures was bent along the acromial bony contour. After temporary
Kirschner-wires fixation of the fracture site, plate fixation was completed (Figure 3).
Postoperatively, both shoulders were immobilized with an arm sling. Active and
passive ROM exercises commenced 3 d after surgery.

OUTCOME AND FOLLOW-UP

At 2 years after ORIF, the fracture was completely healed, and the patient was satisfied
with shoulder status. The patient was capable of 140° of forward flexion, 120° of
abduction, 50° of external rotation, and the 3™ lumbar vertebra level of internal
rotation for both shoulders (Figure 4). Visual Analogue Scale for pain, American
Shoulder and Elbow Surgeons score, and Subjective Shoulder Value of both shoulders
were 3%, 75%, and 70%, respectively.

DISCUSSION

RTSA has been shown to have efficacy for the treatment of debilitating shoulder
diseases with rotator cuff deficiency®”. As the indications for RTSA have expanded,
there has been a dramatic growth in the frequency of RTSA worldwide over the past
decadel™.. In the past, bilateral RTSA was considered inadvisable because patients
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Figure 3 Plain radiographs and computed tomography scan at 2 years after plate fixation show complete healing of the fracture. A and B:
Right shoulder plain radiographs; C: Right shoulder computed tomography (CT) scan; D and E: Left shoulder plain radiographs; F: Left shoulder CT scan.

Figure 4 Clinical photos for active range of shoulder motion at 2 years after plate fixation (A-C).
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may struggle with ADLs following treatment”. Recently, with the advance of implant
design, bilateral RTSA has proven to be a successful option for the treatment of
bilateral CTAlI'A. Levy et al! reported that bilateral RTSA results in marked and
predictable improvement in all movements, pain relief, and functional outcomes (e.g.,
ADLs, hygiene, leisure activities).

Acromial and scapular spine fractures are a well-known complication that can occur
by deltoid tension with increased arm length after RTSA. The reported incidences
range from 0.6% to 15.8%"‘. Patients with acromial or scapular spine fracture have
inferior clinical outcomes and may be at increased risk for revision surgery compared
to patients without acromial or scapular spine fracturel”*\. This complication may lead
to functional deterioration at long-term follow-up. Nonetheless, there is no consensus
as to the appropriate treatment.

Levy et all'l reported that two out of 19 patients treated with bilateral RTSA staged at
an average interval of 18-mo had a traumatic scapular spine fracture after a fall. One
had moderate recovery after ORIF for scapular spine fracture occurred 2 mo
postoperatively (final Constant score, 40.6). The second had a scapular spine fracture
that occurred 8 years postoperatively and declined any further surgery because of
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comorbidities (final Constant score, 24.0). Mellano et al” reported that 10% of patients
(5/50) with bilateral RTSA staged at an average interval of 15-mo experienced
acromial fractures.

A literature review revealed that 2 cases with sequential bilateral fractures of the
acromion or scapular spine in patients underwent bilateral RTSA have been
reported”. Nicolay et al”! reported an 89-year-old woman with bilateral atraumatic
scapular spine fracture after bilateral RTSA staged at an interval of 16-mo. At 1 mo
after right RTSA (second surgery), the patient experienced a left scapular spine
fracture 17 mo after left RTSA (initial surgery). Four months later, a similar scapular
spine fracture was detected in the right shoulder. Considering patient’s age,
conservative treatment was chosen and her shoulder function was never completely
regained in both shoulders, with the patient struggling to maintain ADLs!"\. Stevens
et al® reported a 63-year-old woman with bilateral acromial base fractures after
bilateral RTSA staged at an interval of 27-mo. The patient had right acromial base
fracture at 10.5 mo after right RTSA (initial surgery). Left acromial base fracture was
detected at 3.5 years after left RTSA (second surgery). Because her right shoulder had
poor clinical outcome after conservative treatment, ORIF for left fracture was strongly
recommended. However, this patient declined ORIF and had poor shoulder function
at final follow-up.

In the present study, the patient experienced simultaneous bilateral acromial base
fractures at 5 and 3 mo after right and left RTSA, respectively. Considering bilateral
involvement, fracture location, and patient’s demand for ADLs (e.g., perineal care,
hygiene), ORIF was performed in spite of non-displaced fractures. During ORIF, a
lateral clavicle pre-contoured plate bent along bony contour of the acromion was used.
This is an advantage of applying many locking screws with different screw direction
on acromion compared to other plates. Finally, the patient had satisfactory clinical and
radiological outcomes at 2 years after ORIF.

CONCLUSION

To the best of our knowledge, this is the first report of simultaneous bilateral acromial
base fractures after staged RTSA managed successfully by ORIF using a pre-contoured
plate designed for distal clavicle fractures. Although acromial fracture after RTSA can
be treated conservatively, simultaneous bilateral fractures may warrant surgical
intervention as a means of addressing difficulties in ALDs. Further studies are needed
to determine whether ORIF for acromial or scapular spine fractures is a reasonable
option in patients treated with bilateral RTSA.
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