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ABSTRACT

Received:

The management of proximal humerus fracture is often challenging for orthopedic
surgeons. Most of these fractures, in fact, occurs in old women with poor bone
quality. Risk of loosening or nonunion and risk of avascular necrosis of humeral head
is high, especially in four-parts fractures. We present a case of a 69-year-old woman
with proximal humeral nonunion associated with a humeral head osteonecrosis. The
peculiarity of this case is that the patient had no follow-up for 7 months because of the
Covid-19 pandemic and the restrictions that resulted. We intend to describe how this
social situation forced us to change our strategy of treatment and to discuss how to face
the possible consequences in orthopedic practice.
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Introduction
Humeral fractures account for 5% to 8% of all fractures, whereas
proximal humerus fractures represent the seventh most frequent
fractures in adults [1,2]. Nonunion is a complication that occurs in
15% of all the humeral fractures [3] and its incidence increases in
case of proximal humerus fracture [4]. Risk factors are advanced
age, osteoporosis, obesity, smoking, alcoholism, and infection.
Comminution and impaction of fractures and loss of fixation
also contribute to the develop of nonunion [5,6]. This condition
results in pain and loss of shoulder function. The management of
proximal humerus nonunion is challenging and often the results
are disappointing. Treatment of these kind of complications include
open reduction and internal fixation with bone grafting but often it
is an unsuccessful treatment resulting in bad clinical outcomes and
further surgery is required. Other options are fixation with tension
wires or with intramedullary nail [7].
These are optimal options for bone of good quality such as
in young patients and with no signs of gleno-humeral arthritis.
Shoulder arthroplasty is a reasonable option in case of proximal
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humerus nonunion associated with a rotator cuff damage and
osteoporosis [8]. This case-report describes a proximal humeral
nonunion in a 69-year-old woman who was first treated with an
external fixation before the advent of COVID-19 pandemic. After
removing the external fixator (EF), she was lost at follow-up because
of the closure of our department during the Italian lockdown. She
came back after seven months with pain and functional limitation.
X-Ray reported a nonunion of proximal humerus. In the end she
underwent to reverse shoulder arthroplasty, recovering with a
good result.

Case Report

A 69-year-old woman came to ER of Poliambulanza of Brescia
in October 2019. X-rays were obtained. Fracture involved proximal
humerus of the right, dominant, upper arm. The fracture was
11C3.1 according to AO classification. At first, the fracture was
treated with an external. fixation using a Galaxy EF in the first
twenty-four hours. The EF was removed after one month because
of the loss of reduction with displacement of the fracture. Physio30863
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kinesitherapy was indicated but she was unable to underwent to
treatment. She was lost at follow -up for several months due to
COVID-19 pandemic and the social limitations that resulted. After 7
months, Xrays showed a dislocated nonunion of proximal humerus
with necrosis of the head. She complained shoulder pain with
passive elevation of 40° and scapular dyskinesia. In March 2021 she
was listed for a reverse shoulder arthroplasty. During the surgery,
Synovasure test and white blood cell count were performed: both
tested negatives. A cemented trauma stem “Equinoxe” by Exactech
number 8 mm was applied with a standard baseplate fixed with
three screws of 26, 18, 18 mm. External rotators were reinserted,
and range of motion (ROM) was good at three months follow-up.

Discussion

The impact of COVID-19-related restrictions has resulted in
changes in patients’ healthcare and follow-up. During the pandemic,
injured patients have experienced difficulties in receiving medical
assistance, due to the lack of healthcare personnel and fear of
contagion. Lombardy was the most affected region of Italy and
orthopedic surgeons were involved in the emergency as other
specialists [9,10]. Our level-2-trauma center in Brescia (Lombardy)
went on admitting injured patients unceasingly, since several
domestic accidents happened during that time, despite reports
out of Italy noted a 65% reduction in trauma services provided for
shoulder and elbow injuries during the time residents were asked
to stay in the home [11]. One of the effects of the pandemic was the
loss of follow-up of outpatients [12]. It is hypothesized that the main
causes of this issue were the isolation and the fear of contagion in
hospital environment [10] (Figure 1).
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Our case is a clear example of how COVID-19 pandemic and its
resulting effects on social habits affected not only the timing, but
the treatment itself of a patient who was not linked directly to Covid
disease. The choice of implanting an external fixation device was
based on the severity of fracture and on the general conditions of
the patient. An open reduction and internal fixation (ORIF) were
considered, but in the end it was discarded because of the high
risk of avascular necrosis of the fragments [13]. To minimize the
intraoperative jeopardy to the blood supply of the humeral head
and avoid the complications of ORIF (blood loss, operating times,
hardware migration requiring a second operation) [14], a minimally
invasive first treatment was chosen. At one-month follow-up, the
proximal pins presented migration and loss of grip, requiring the
removing of the EF. Causes of the failure of this kind of treatment
can be found primarily in the characteristics of the fracture and the
bone, other than the technical issues [13,15] (Figures 2-6).

Figure 2: First treatment with EF.

Figure 1: First radiograph showing comminuted and
dislocated fracture.
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Figure 3: Partial loss of reduction after the removal of the
EF.
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Figure 4: Nonunion and dislocation at 7 months after trauma.

Figure 5: Final treatment.

Figure 6: Range of motion at 3 months after arthroplasty.
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Radiographic checks showed a partial loss of reduction
and physio-kinesitherapy was indicated but she was unable to
underwent to treatment because of the new social restrictions.
Further radiographs showed gradual loss of reduction. Therefore,
we started contemplating a definitive treatment by performing a
ORIF with bone graft or a shoulder arthroplasty, but at that moment,
the patient was lost at follow-up. Given the poor bone quality,
after the removal of the EF, we would probably have implanted a
hemiarthroplasty or a reverse prosthesis with a press-fit primary
humeral stem fixation, considered an optimal choice because of the
possible easier revision, decreased operative time, healing time,
and resolution of the symptoms [16]. After 7 months, the patient
came back to our department, suffering from pain and severe
functional limitation, compounded by a preternatural movement
of the joint. Radiographs showed evident dislocated nonunion with
reabsorption of tuberosities and metaphysis.
Therefore, our choice has been to implant a reverse shoulder
prosthesis with a cemented trauma stem “Equinoxe” by Exactech

number 8 mm. This choice involved several compromises like
technical difficulties due to the severe bone loss and higher risks
of dislocations, infections, nerve injuries and thromboembolism
due to the use of cement, compared to an arthroplasty with a pressfit stem [17-20]. At three-month follow-up, the patient showed no
pain and a sufficient function of the joint. Since the exact amount
of loss to follow-up is not valuable, there is a chance that cases of
nonunion in longstanding fractures like this could increase in the
near future. Our experience shows that cemented stem fixation
can be an important choice of treatment for these patients. Other
strategies, like telemedicine, should be considered and eventually
implemented to prevent this kind of consequences resulting from
the pandemic [21-23].
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