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Abstract

Background: Proximal humerus fracture accounts for 4%-5% of fractures, most of them in older people. For
cases of 3-part of 4-part fractures, fracture-dislocation, or comminuted fracture, internal fixation is very difficult
to achieve good results. These cases are usually indicated for shoulder joint replacement surgery. The purpose of
the study evaluated the results of shoulder hemiarthroplasty surgery in patients with complex proximal humerus
fracture.

Material and methods: This prospective study included 30 patients with complex proximal humerus fractures who
were treated by shoulder hemiarthroplasty during the period from January 2015 to December 2018. The average
follow-up time was 26 months. The results of the surgery were evaluated based on the postoperative range of
motion, shoulder Constant score, and the postoperative radiograph.

Results: The average postoperative Constant score was 67.65. The active elevation, abduction, internal rotation
and external rotation at the last follow-up were 110.2°, 98.6°, 34.5°, and 22.7°, respectively. There were 20 patients
(66.67%) without pain, 8 patients (26.67%) with mild pain, and 2 patients (6.66%) with moderate pain. There were
4 patients of nonunion of the greater and lesser tuberosity. There were no complications of dislocation, infection,
and stem loosening.

Conclusion: shoulder hemiarthroplasty in patients with complex proximal humerus fracture was a safe surgery and
had very good results on shoulder function, patients returned to daily activities early.
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INTRODUCTION

Proximal humeral fracture accounts for 4%-5% of total fractures.
There are two common forms of proximal humeral fracture in clinical
features: usually in older women because of injury with low energy
and in young men is often with high energy injury [1-3]. Although
the majority of non-displaced fractures can be treated conservatively,
treatment of displaced or complex fractures is a controversial issue [4,5].
Many current types of research show that it is not possible to make an
accurate conclusion among joint replacement surgery, intramedullary
nail, locking compression plate, or conservative treatment in humeral
fracture treatment [6,7]. With a lot of advances of technique and
instruments such as locking plate, surgical treatment of proximal
humeral fracture has become increasingly popular, but there are still a
few reports about the high rate of complication over the open reduction
and internal fixation and close reduction and internal fixation [8-13].
These complications are related to the risk of vascular injury nourishing
the proximal humeral fracture [6,7]. This has caused rotator cuff injury,
the high percentage of osteoporosis in the fracture area, especially the
rate of necrosis the humeral head [5]. This rate is little changed even
with the most modern treatment techniques and it is clear that the rate
of necrosis the humeral head is increasing by the time [3,5]. Due to
these complications, it is recommended to shoulder hemiarthroplasty
or reverse shoulder replacement which is often applied if humeral
fracture with dislocation and complex humeral head fracture [3]. The
purpose of this study is to evaluate the effectiveness of hemiarthroplasty
surgery in complex proximal humeral fractures.

MATERIALS AND METHODS

We conduct a prospective study from January 2015 to December
2017.

CRITERIA SELECTION

Patients with proximal humeral fractures following Neer
classification including complex proximal humeral fracture (3-part or
4-part) or proximal humeral fracture with shoulder dislocation based
on shoulder X-rays and shoulder CT-scanner [14].

There is no accompanying with the brachial plexus injury.

All the patients who meet the above selection criteria will be
performed shoulder hemiarthroplasty.

TECHNIQUES

Surgeries were performed with the patients under general anesthesia
in a semi-seated position on the shoulder table.

A deltopectoral approach utilized to all the patients (Fig. 1).

Cut the long head of biceps tendon at the footprint to glenoid, this
tendon was tenodesed to at the bicipital groove.

Identify the fragments of greater and lesser tuberosities. In cases of
the footprint of pectoralis major was intact, we keep it. This can be used
to identify the height of the stem (Fig. 2).

Based on the diameter of the humeral head to determine the
diameter of the humeral head component.

Ream the humeral shaft and choose the diameter of actual stems, 1
size smaller than the diameter of the last reaming.

Based on the X-rays and CT scanner on the normal shoulder to
determine the height and rotation version of head of artificial shoulder
joint usually in the range of 20-30 degrees (Fig. 3).

Using 5 fiber wires sutures including 2 sutures to recover greater
tuberculosis, 2 sutures to recover lesser tuberculosis, and 1 suture for
the rotator cuff interval and attached the biceps tendon. After tying fiber
wires sutures if fragments not stable, we use reinforced steel sutures.

Fig. 3. Identify rotation version of the head

All the patients were dressed in Dassault’s bandage for 4 weeks to
immobile the shoulder joint, start passive range of motion soon after
surgery, active exercise after 06 weeks, and strengthen exercise after 03
months.

The patients were evaluated after surgery based on Pain score,
Constant score, range of motion after surgery, bone healing, dislocation
or subluxation, stem loosening based on X-rays at different time points
immediately after surgery, 1 month, 3 months, 6 months, 12 months
and the last time before the end of the study.

RESULTS
SOME CHARACTERISTICS OF PATIENTS

The average age of patients (at the time of surgery) was 66.7 years
(range 51-84). Most were women with 26 patients accounts for 86.67%.
The main mechanism of injury was fall, with 20 patients (66.67%).

CHARACTERISTICS OF MORPHOLOGICAL PROXIMAL
HUMERAL FRACTURE

Most were Neer type IV including 23 patients with simple fracture
occupies 76.67%, 4 patients fracture with dislocation occupies 13.33%),
3 patients with Neer type III occupies 10%.
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Fig. 5. Post-op bone healing

AVERAGE FOLLOW-UP TIME AFTER SURGERY WAS 26
MONTHS

The average post-op Constant score was 67,65. Most of the patients
returned to normal activities.

POST-OP RANGE OF MOTION

Active forward flexion was 110.2° (range 75°-170°), abduction was
98.6° (range 60-135°), internal rotation was 34.5° (range 10-60°), and
external rotation was 22.7° (range 15-45°) (Fig. 4).

There were 20 patients (66.67%) of painless, 8 patients (26.67) of
mild pain, and 2 patients (6.66%) of moderate pain.

All 30 cases showed good bone healing at greater and lesser
tuberosities (Fig. 5).

There was no complication of stem loosening, dislocation, and
infection.

DISCUSSION

Managements of complex proximal humerus fractures and
indications of shoulder hemiarthroplasty.

Management of proximal humerus fractures includes a wide range
of treatment options such as conservative treatment, Open Reduction
and Internal Fixation (ORIF), and shoulder replacement. Appropriate
treatment to obtain good results depend on many factures such as
fracture pattern, patient’s condition, and qualification of the treatment

facility.

The results of ORIF and conservative treatment for complex
proximal humerus fracture are still debated [15-18]. Krappinger et
al. showed that in cases of comminuted fractures in elderly patients
with osteoporosis, ORIF often fails [19]. With the epidemiological
characteristics of the elderly in Vietnam, the rate of osteoporosis in this
group is very high.

Shoulder hemiarthroplasty is a surgery that requires rigorous
techniques that usually indicated for the elderly who have complex
proximal humerus fractures with the intact function of the rotator cuff.
It can reduce pain, restore shoulder biomechanical function, and range
of motion [20-22]. In this study, we had patients with an average age of
67.65, most of whom had a 4-part fracture, the rest were patients with
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fracture-dislocation or 3-part fracture in old patients with osteoporosis.
These findings are similar to G. Kontakis’ systematic review, which
showed that most cases of proximal humerus fracture in the elderly
were 4-part fractures or fracture-dislocation [23]. These are groups of
patients who are at high risk of complication of necrosis of the humeral
head or nonunion after ORIF surgery, so we proactively assign a
hemiarthroplasty to avoid these complications. In some review articles,
it is shown that older patients with less need for shoulder function, poor
bone quality, or cases of comminuted fracture, the hemiarthroplasty
surgery has many advantages [5,23,24]. Krishnan et al. found that
the patients’ age was one of the most important factors for choosing
the treatment method for proximal humerus fracture, in which older
patients were appointed to shoulder replacement [25].

SURGICAL TECHNIQUES AND RESULTS OF SHOULDER
HEMIARTHROPLASTY

Neer was the first to describe the results of hemiarthroplasty for
patients with proximal humerus fractures with good and excellent
outcomes accounting for 98% [26]. This method provides the early
stability of the shoulder joint and pain relief after surgery [23]. In a
controlled clinical trial comparing shoulder hemiarthroplasty and
conservative treatment of proximal humerus fractures also showed
improvement in function, quality of life, pain relief, or shoulder
hemiarthroplasty surgery compared with conservative treatment [27].

During the surgery, we have always tried to recover the fragments
of greater and lesser tuberosities into the anatomical position and firmly
fixed to the stem. The fracture fragments were always guaranteed to be in
contact with each other. In the cases of displacement due to comminuted
fragments, after the recovery stage, we harvested cancellous bone from
the humeral head and carried out bone grafting, which will facilitate the
healing of the greater and lesser tuberosities. Chambers et al. also found
that the results of partial shoulder replacement surgery would achieve
the best results if the tuberosities were healed [3]. Liu and his colleagues
retrospectively studied 33 patients with shoulder hemiarthroplasty that
found nonunion of greater and lesser tuberosities in 18 patients, these
patients had a significant difference in pain and shoulder function [28].

Determining stem version and height also are primary aspects to
prevent failures [3]. During the surgery, we found that it is very difficult
to determine the height of the stem, so it must be based on some
anatomical landmarks such as the attachment point of the pectoralis
major (if intact) or the height of the opposite humerus. With the patients
with fracture-dislocation, we let the retroversion be higher than normal
to prevent dislocation. A stem positioning guide was developed to
ensure the correct height and version of the implant. Incorrect version
of the stem reduces the healing ability of the tuberosities and increases
the risk of implant instability [29,30]. Intra-operative fluoroscopic
criteria, intra-medullary position guide, extra-medullary jig fixed
to the elbow, and anatomic landmarks have been proposed [31-34].
Boileau reported that lengthening of the humerus increases the risk
of tuberosity detachment, malunion or nonunion, which will lead to a
decrease or loss of rotator cuff function; shortening will result in loss of
deltoid tension, compromising its function [35].

Greiner showed a correlation between tuberosities displacement
and further fatty infiltration of rotator cuff muscles after shoulder
hemiarthroplasty for proximal humerus fracture [36]. Since the original
technique was described, some methods of tuberosities fixation and
stem designs were developed to ensure a good functional result [37-
39]. The most popular complication that affects the results is the failure
of fixation and nonunion, which will lead to pain, loss of function, and
noncompliance with rehabilitation.

CONCLUSION

Through the evaluation of the results of shoulder hemiarthroplasty
surgery in 30 patients with proximal humerus fractures, we found
this method to be a valid and reliable technique for the treatment of
complex proximal humerus fractures. After surgery patients have very
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good shoulder function, few complications and patients returned to
daily activities early. The fixation technique of the tuberosities and the

height and version of the stem are important factors determining the
outcomes of this method.
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