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Proximal humeral fracture (PHF) is a common osteoporotic
fracture in the elderly population, with a reported frequency of 82
per 100,000 people per year.10 However, comminuted PHF (CPHF) is
less common, accounting for only 3% of all PHF.3 The treatment for
CPHF depends on the patient’s age, sex, fracture type, and activity
level. Although treatment for PHF can be treated conservatively,
CPHF may be treated with surgery to achieve pain relief and
functional improvement.14,16 Operativemethods performed for PHF
in elderly patients include open reduction and internal fixation
(ORIF), hemiarthroplasty, and reverse shoulder arthroplasty (RSA).
In recent years, better results have been achieved with RSA than
with conservative therapy, ORIF, or hemiarthroplasty.4,6,11

RSA performed for bilateral CPHF is very rare. In this report, we
present the case of an 82-year-old woman who underwent simul-
taneous bilateral RSA for CPHF with 4-year clinical follow-up.
Case report

An 82-year-old woman (body mass index, 28.2 kg/m2) with a
history of hypertension came to the emergency department with
pain and functional impairment in her bilateral shoulders after
slipping and falling on her outstretched arms in her room. Before
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the injury, she had been independent in her daily living without
shoulder pain. Initial examination revealed no neurological or
vascular deficits; mobility of the hands and fingers was normal
with no sensory loss. Plain radiographs and computed tomography
(CT) with 3D reconstruction of the shoulders showed bilateral CPHF
(4-part fracture according to Neer’s classification,15 fracture type C2
according to the AO classification13; Figs. 1 and 2).

We selected simultaneous bilateral RSA for this case, consid-
ering the patient’s age, fracture type, bone fragility, and general
condition without major comorbidities. The patient’s preoperative
hemoglobin level was 12.8 g/dl, so she did not receive a preoper-
ative blood transfusion.

Five days after the injury, we performed bilateral RSA. A hybrid
RSA system was used: a stem (Trabecular Metal Reverse Stem;
Zimmer Biomet, Warsaw, IN, USA) was used as the humeral
component, and a lateralized glenosphere (Comprehensive Reverse
Shoulder Glenoid Baseplate; Zimmer Biomet) was used as the
glenoid component. Under general anesthesia, surgery was started
on the right shoulder via a deltopectoral approach with the patient
in the beach-chair position. Before incision, 600 mg of tranexamic
acid (TXA) was administered intravenously to reduce intra-
operative bleeding. Two surgeons (first author and second author)
together performed surgery on each shoulder in turn. In surgery,
the supraspinatus tendon was temporarily detached from the
greater tuberosity (GT). The fracture was exposed, and the humeral
head was removed. After the glenoid was exposed, we set a 25-
mm-diameter baseplate at an inferior tilt of 10 degrees. A gleno-
sphere with a diameter of 36 mm was used. After 4 high-strength
sutures were passed through holes created in the diaphyseal
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Figure 1 X-ray image of bilateral comminuted proximal humeral fractures (4-part
according to Neer’s classification).
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region of the bone, the stem was fixed to the shaft with cement
(Cobalt Bone Cement; Zimmer Biomet) at a retroversion angle of 20
degrees. After stem repositioning, cancellous bone gathered from
the humeral head was grafted to the proximal part of the stem. The
GT was repaired by suturing between the tuberosities and between
each tuberosity and the diaphyseal region with No. 2 high-strength
suture material. The cut end of the supraspinatus tendon was su-
tured to the infraspinatus tendon. A drain was inserted before
closing the wound. RSA was subsequently performed in the left
shoulder in the same way. The total operation time was 5 hours, 16
minutes and total blood loss was 365 ml. The patient did not need
intraoperative or postoperative blood transfusion. She did not have
any perioperative complications.

The patient underwent postoperative rehabilitation. The bilat-
eral arms were kept in slings for 4 weeks. One week after surgery,
passive range of motion exercises were started, and pendulum and
self-assisted circumduction exercises were encouraged. After 4
weeks, self-assisted active exercises were started. Isotonic
strengthening exercises with an elastic band were started 8 weeks
postoperatively. Three months after surgery, the patient was
allowed to gradually return to activities of daily living.
Figure 2 Three-dimensional computed tomography reconstruction of bilateral com
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Clinical and radiographic outcomes were followed at our hos-
pital. The postoperative course was stable. At 4 weeks after surgery,
the patient was able to eat meals without help and could perform
active anterior elevation to 90 degrees bilaterally, abduction to 45
degrees on the right side and 30 degrees on the left, and internal
rotation to sacrum level bilaterally (Fig. 3). Internal rotation was
measured by assessing how far up the spine the patient could reach
with the thumbs.

Four years after surgery, the patient’s American Shoulder and
Elbow Surgeons shoulder score was 76.6 and her pain score on the
numeric rating scale was 0 points in both shoulders. She could
perform anterior elevation to 120 degrees bilaterally, external
rotation at the sides to 15 degrees on the right side and 10 degrees
on the left, and internal rotation to L5 bilaterally (Fig. 4).

Radiographs taken at 4-year follow-up showed no radiolucent
lines or scapular notching; the GT was visible without reabsorption
bilaterally (Fig. 5).

Discussion

Although the frequency of PHF is increasing with the aging so-
ciety, simultaneous bilateral PHF is very rare, accounting for only 1%
of all humeral fractures.2 PHF can be treated conservatively; how-
ever, in some cases surgery is selected. Surgical procedures include
percutaneous Kirshner wiring, tension-band wiring, screw fixation,
plate fixation, intramedullary nail fixation, hemiarthroplasty, and
RSA. RSA has become a common treatment for CPHF in elderly
patients.4,6,11

There are very few reports of treatment of bilateral PHF.
Rodrigues-Corley et al reported one case of conservative treatment
for bilateral displaced PHF in an elderly woman, and the outcome
was satisfactory.17 Ellanti et al described the case of a 56-year-old
womanwho underwent ORIF with threaded pins and tension-band
wiring in her right shoulder and hemiarthroplasty in her left
shoulder. Two years after surgery, that patient was satisfied with
her shoulders.5 Jaiswal et al and Maalouly et al reported cases of
plate fixation for bilateral CPHF.9,12 These patients also had good
outcomes.

There is only one reported case of simultaneous bilateral RSA for
CPHF. Ceri et al reported good clinical and radiographic results at 1-
year follow-up.2 Our case was followed for 4 years after surgery,
and the medium-term results were satisfactory.
minuted proximal humeral fractures (4-part according to Neer’s classification).
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Figure 3 Four weeks after surgery. Photographs demonstrate active anterior elevation (a), abduction (b), and internal rotation (c). (d) The patient was able to feed herself.

Figure 4 Four years after surgery. Photographs demonstrate active anterior elevation (a, b), external rotation at side (c), and internal rotation (d).

Figure 5 X-ray image taken 4 years after surgery show no radiolucent lines around
implant or scapular notching, and the GT is visible without reabsorption bilaterally.
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To reduce perioperative bleeding, we used intravenous TXA
before surgery. Administration of intravenous TXA is reported to
control total blood loss in RSA.1,19 Fortunately, our patient avoided
perioperative and postoperative blood transfusion. Another crucial
consideration when performing RSA is the importance of GT bone
union, which affects clinical outcomes in elderly patients with
CPHF.7,8 We repaired the GT by placing strong sutures between the
tuberosities and between each tuberosity and the diaphyseal region
after grafting cancellous bone around the proximal stem, which
was coated with trabecular metal.18 Four years after surgery, GT
bone was not resorbed on X-rays of the bilateral shoulders.

Simultaneous bilateral RSA may be beneficial treatment for
bilateral CPHF in elderly patients. However, long-term follow-up is
necessary in this case.
Conclusion

In this report, we presented a case of simultaneous bilateral RSA.
The medium-term results were good. In select cases, RSA is a
strategy for treating bilateral CPHF in elderly patients.
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