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Abstract 

Background: Proximal humeral fractures account for 4-6% of all fractures and 25% of humeral fractures. Proximal humerus fractures are 
very common and often accompanied by osteoporosis in elderly population.  The external fixation is one of the surgical options to treat proximal 
humeral fractures. The aim of this study is to evaluate the clinical and radiological results of osteosynthesis by close reduction and external 
fixation in the management of displaced proximal humerus fractures in elderly population. 

Material and Methods: From Jan 2012 through December 2015, five elderly adult patients (≥60 years) with displaced proximal humeral 
fracture were treated by close reduction and external fixation using the FERN ™external fixation frame. Radiograph was used to evaluate bony 
union, wires migration, and fragment displacement. Clinical outcomes were evaluated the 1-10 visual analog score (VAS), and the American 
Shoulder and Elbow Surgeons Shoulder Score (ASES). 

Results: Regarding the clinical outcomes at the final follow up, the means of the visual analogue scale (VAS), and the American Shoulder and 
Elbow Surgeons Shoulder Score (ASES) of the injured shoulders were 0.8 (range, 0–2), and 90.6 (range, 81–97) respectively. Radiographic bony 
union were noted, and external fixators were removed at 47,3± 2,9 days (range 40-63). Nonunion, implant failure, or avascular necrosis of the 
humeral head were observed during the follow-up. 

Conclusion: Osteosynthesis with external fixator can be considered today as a valid treatment for proximal humeral fractures in elderly 
patients. The results in terms of functional recovery are encouraging with a reduced risk of complications.
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Introduction

Proximal humerus fractures are very common and often 
accompanied by osteoporosis in elderly population. They are the 
third most common fracture in patients older than 60 years and 
are the third most frequent osteoporotic fractures after wrist and 
hip fractures in the general population [1]. In the adult population, 
proximal humeral fractures have a unimodal distribution. The 
incidence of proximal humerus fractures fluctuates with ages. 
Females have the highest risk of suffering a proximal humerus 
fracture [1]. As with other osteoporosis-related fractures, 
additional risk factors for proximal humeral fractures include 
low bone mass and an increased risk of falls [2]. Approximately 
half of all proximal humeral fractures occur at home with the 
majority occurring because of falls on level ground. In individuals 
60 years or older, over 90% of proximal humeral fractures result 
from a fall from a standing height. Poor vision, use of hearing 
aid, diabetes mellitus, cardio-vascular disease, cerebral-vascular 
accident, depression, alcohol consumption, use of anticonvulsive 
medication have been identified as being at increased risk of  

 
sustaining a proximal humeral fracture [3]. Although some studies 
have compared the treatments results between intramedullary 
pinning, plate fixation and percutaneous fixation, no consensus 
has been reached [4]. 

Plate fixation tends to achieve better biomechanical stability 
but requires extensive surgical exposure, therefore it is prone 
to complications of soft tissues as well as aseptic necrosis of 
the humeral head [5]. Antegrade intramedullary pinning can 
provide fracture reduction fixation with minimal invasion, but 
it may induce rotator cuff injury [6]. Percutaneous pinning 
is characterized by minimal invasion and low cost, but its 
biomechanical stability is not satisfactory. Screw pin fixation has 
more remarkable advantages, although patients may still display 
loss of fracture contraposition, which is mainly caused by fixation 
failure due to old age and osteoporosis [7]. The choice of the 
treatment depends upon various factors, must be considered: 
age, bone quality, fracture pattern (degree of comminution and 
number of main fragments), involvement of the articular surface 
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and, somewhat, surgeon’s preference. In the elderly conservative 
treatment remains the treatment of choice for most proximal 
humeral fractures, but approximately 20% requires surgical 
management [8]. External fixation is generally thought to be 
burdened by complication as pin tract infection and loosening. 
The rate of pin tract infection in the literature is reported around 
2 – 9 %; for this reason, in the surgical planning, it is important to 
evaluate patient comorbidities such as diabetes, which is a known 
risk factor for infection [9,10]. 

The aim of this study is to evaluate the clinical and radiological 
results of osteosynthesis by close reduction and external fixation 
in the management of displaced proximal humerus fractures in 
elderly population.

Materials ad Methods

Patients and study design

From Jan 2012 through December 2015, five elderly adult 
patients (≥60 years) with displaced proximal humeral fracture 
were treated by close reduction and external fixation using the 
FERN external fixation frame ™ [11]. 

Surgical Technique

After general anesthesia or brachial plexus block, the patient 
was placed in the beach-chair position. Fluoroscopy is carried 
out in anteroposterior and, when possible, axillary view to define 
fragment configuration, position, and size (Figure 1).

Figure 1: Displaced proximal humeral fracture with 3 fragments according to Neer’s classification.

Close reduction of the fracture was achieved by manual 
traction and gentle manipulation; and when the desired reduction 
is achieved (fragment distance to <45° or decrease displacement 
to <1 cm), a percutaneous fixation begins. If the closed reduction is 
impossible, a trans deltoid 2-3 cm. incision is performed to obtain 
a satisfactory reduction. The fixation technique was performed 
using two or three threaded K-wires (diameter 2–2.5mm), 
depending on the size of the fragments. Two crossed threaded 
K-wires are inserted into the proximal fragment along the neck 
engaging the subchondral bone of humeral head. In distal part of 
the humerus, two or three more thread pins were passed parallel 
to engage both the cortices of the humeral shaft* [12]. All the pins 

related to an external rod (Figure 2).

*Attention: Radial nerve safe zone extends along the lateral 
humerus from 5 cm distal to the acromion (the region where the 
axillary nerve lies) to 14.8 cm proximal to the lateral epicondyle 
(Figure 2).

Postoperative Management

The limb has been placed in a triangular sling. Alternate day 
pin tract dressing was done. Patients were encouraged to begin 
active use and mobilization, mainly pendulum movement from 
postoperative day one to three depending upon postoperative 
pain. After 2weeks all movement exercises were encouraged 
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progressing to unrestricted full range of motion except abduction 
initially supine position, gradually to sitting and standing 
position. The patients were examined thoroughly clinically and 
radiologically at two weeks interval. At 35 day from surgery x-ray 

examination is performed. The external fixator is planned to be 
removed at about 6 weeks. After removal patients start full active 
exercises in all range of motions, rotator cuff strengthening, closed 
chain and proprioceptive exercises.

Figure 2: Post-operative X-rays. In the distal part of the humerus the thread pins should be placed respecting the radial nerve safe zone 
that extends along the lateral humerus from 5 cm distal to the acromion (the region where the axillary nerve lies) to 14.8 cm proximal to the 
lateral epicondyle.

Outcome Measures

We used following radiograph to evaluate bony union, wires 
migration, and fragment displacement. Postoperative clinical 
outcomes were evaluated using range of motion of affected 

glenohumeral joint, a 1–10 visual analogue score (VAS) for pain 
assessment, and the American Shoulder and Elbow Surgeons 
Shoulder Score (ASES) [13]. Outcomes were evaluated during the 
2-month follow up and at the final follow up.

Results
Table 1: Demographics, injury information and clinical outcome at the final follow up.

Case Age/gender Mechanism of Injury VAS ASES score

1 60/Female Fall from standing 1 95

2 73/Female Fall from standing 0 81

3 64/Female Fall from standing 1 97

4 81/Female Fall from standing 0 87

5 68/Female Fall from standing 2 93

VAS - visual analogue scale; ASES score - the American Shoulder and Elbow Surgeons Shoulder Score    

We identified 5 consecutive patients (5 women; mean age 
69.2 years; age range 60–81 years) with displaced proximal 
humeral fracture received close reduction and external fixation. 
All 5 patients had been injured in a simple fall (Table 1). The mean 
surgical time was 32 minutes ± 3,8 (range 18-45 min) and the 
estimated blood loss was so low to be undetectable. Radiographic 
bony union were noted, and external fixators were removed at 
47,3± 2,9 days (range 40-63) (Figure 3). Regarding the clinical 
outcomes at the final follow up, the means of the visual analogue 

scale (VAS), and the American Shoulder and Elbow Surgeons 
Shoulder Score (ASES) of the injured shoulders were 0.8 (range, 
0–2), and 90.6 (range, 81–97) respectively (Table 1). Only one 
patient with superficial pin tract infection were observed and 
treated with dressings. There were no wire migrations or fracture 
displacements noted in our cases. Nonunion, implant failure, or 
avascular necrosis of the humeral head were observed during the 
follow-up.
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Figure 3: Radiographs performed 2 months after surgery showing bone healing processes.

Discussion

Treatment of proximal humerus fractures may be conservative 
or operative. A major disadvantage of nonoperative treatment is 
failure to obtain early mobilization, which results in a high rate 
of shoulder stiffness and pain and malunion or nonunion [14,15]. 
Disadvantage of open internal fixation is difficulty in achieving 
rigid fixation in the osteoporotic bone of proximal humerus. 
Internal fixation has been reported to have increased complication 
rates related with hardware loosening and pullout of the screws 
in elderly patients due to osteoporosis, internal fixation device 
prolongs, the operative time, increases intraoperative blood loss, 
and increases the risk of avascular necrosis of humeral head [14]. 
The use of external fixators in the management of proximal humeral 
fractures has become popular in the past decade. The principles of 
management for complex proximal humeral fractures are minimal 
soft tissue dissection to avoid the occurrence of avascular necrosis 
of the humeral head, adequate fixation to provide good stability 
for early rehabilitation. The results of our study confirm that the 
treatment of proximal humeral fracture in elderly patients by 
external fixation is a good choice thanks to the minimally invasive 
technique and provides good functional outcomes. Limitations of 
this study includes the retrospective nature, the small number of 
participants, and the short follow-up.

Conclusion

Osteosynthesis with external fixator can be considered today 
as a valid treatment for proximal humeral fractures in elderly 

patients to stabilize the fracture, preserve the humeral head 
vascularization and early mobilize the shoulder. The results in 
terms of functional recovery are encouraging with a reduced risk 
of complications.
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