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ABSTRACT

Our objective was to evaluate the locking plate osteosynthesis (OS) results in treating three- and four-part
humeral fractures in patients older than 65 years.

Twenty-eight patients who underwent plate osteosynthesis for proximal humerus fracture between 2017
and 2021 and had at least one year of follow-up were included in the study. The Constant-Murley shoulder score
(0-55 points: poor, 56-70 points: moderate, 71-85 points: good, 86-100 points: very good), shoulder motion in all
directions, pain, and performing daily activities of daily living at postoperative follow-up of the shoulder range of
motion was also assessed.

The mean age of our patients was 75.14 (66-94). The mean follow-up time was 58.8 (18-73) months. One
of our patients developed avascular necrosis in the humeral head, and two of our patients underwent partial shoul-
der arthroplasty when union could not be achieved. Graphic follow-up revealed that the plate caused subacromial
compression in 5 patients, that the locking screw loosened in 3 patients, that 1 (3.22%) screw in the humeral head
migrated into the joint in 3 patients in the postoperative period, and that the humeral head fused in varus position
in 6 patients. In 3 of our patients, the screws that had migrated into the joint were removed. Hemiarthroplasty was
performed in one patient with avascular necrosis and two patients with nonunion. The mean Constant-Murley
shoulder score was calculated to be 49.74 (23-98). It was considered excellent in 2 (6.45%) patients, good in 2
patients, moderate in 6 patients, and poor in 18 (67.74%) patients. Infections, vascular and nerve damage did not
occur in our patients.

Considering osteoporaosis in three-part and four-part fractures of the proximal humerus of Neer, the results
of plate osteosynthesis treatment are not successful in patients with advanced age, additional morbidity and high
surgical risk.

Keywords: Proximal humerus fractures; osteosynthesis; Neer 3 and 4 fragment fractures; upper extremity
trauma; locking plate.

OZET

Amacimiz, 65 yagindan biiyiik hastalarda ti¢ ve dort pargali humerus kiriklarinin tedavisinde kilitli plak
osteosentezi (OS) sonuglarint degerlendirmekti.

2017-2021 yillar1 arasinda proksimal humerus kirig1 nedeniyle plak osteosentezi uygulanan ve en az bir
yil takibi olan 28 hasta ¢alismaya dahil edildi. Constant-Murley omuz skoru (0-55 puan: zayif, 56-70 puan: orta,
71-85 puan: iyi, 86-100 puan: ¢ok iyi), her yone omuz hareketi, agr1 ve giinliikk aktiviteleri ger¢eklestirme omuz
hareket agikliginin ameliyat sonrasi takibinde gilinliik yasam da degerlendirildi.
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Hastalarimizin yas ortalamasi 75,14 (66-94) idi. Ortalama takip stiresi 58,8 (18-73) aydi. Bir hastamizda
humerus basinda avaskiiler nekroz gelisti ve iki hastamiza kaynama saglanamadigi i¢in parsiyel omuz artroplastisi
uygulandi. Grafik takipte plagin 5 hastada subakromial bastya neden oldugu, 3 hastada kilitli vidanin gevsedigi, 3
hastada humerus basindaki 1 (%3,22) vidanin postoperatif donemde ekleme dogru yer degistirdigi goriildii. 6 has-
tada humerus bas1 varus pozisyonunda kaynasmisti. 3 hastamizda eklem i¢cine migrasyon yapmus vidalar ¢ikarildi.
Avaskiiler nekrozu olan bir hastaya ve kaynamayan iki hastaya hemiartroplasti uygulandi. Ortalama Constant-
Murley omuz skoru 49,74 (23-98) olarak hesaplandi. 2 (%6,45) hastada mitkemmel, 2 hastada iyi, 6 hastada orta,
18 (%67,74) hastada kotii olarak degerlendirildi. Hastalarimizda enfeksiyon, damar ve sinir hasart olusmadi.

Neer proksimal humerusunun ii¢ pargali ve dort pargal kiriklarinda osteoporoz diisiiniildiigiinde ileri yas,
ek morbidite ve cerrahi riski yiiksek hastalarda plak osteosentez tedavisinin sonuglari basarili degildir.

Anahtar kelimeler: Proksimal humerus kiriklari; osteosentez; Neer 3 ve 4 parcali kiriklari; iist ekstremite

travmaslari, kilitleme plakasi.

INTRODUCTION

Osteoporotic fractures are more common
with aging of the population worldwide. 2/3 of fe-
male patients aged 50 and over and 1/5 of male pati-
ents are at risk of osteoporotic fracture (1, 2). Wo-
men aged 50 and over with a diagnosis of osteopo-
rosis are reported to have an approximately 45% pro-
bability of having a hip, vertebral, forearm or
proximal humerus fracture (3, 4). Due to decreased
bone quality, even minor traumas can lead to comp-
lex fractures, especially in elderly patients (4). Hu-
merus proximal fractures have an important place
among osteoporotic fractures. Proximal end fractu-
res constitute 4% of all humeral fractures. Radiolo-
gical evaluation is important in the treatment of
proximal humerus fractures. Fracture configuration
and classification should be carefully performed and
treatment should be planned. In addition to fracture
classification, bone quality and cognitive functional
capacity of the patient are important in the selection
of treatment. Most proximal humeral fractures
(between 65 and 85 percent) are managed conserva-
tively (4, 5). Conservative therapy is used for pati-
ents with stable fractures, minimally displaced frac-
tures, high ASA (American Society of Anesthesiolo-
gists) scores, or poor cognitive function (6-8).
However, interest in surgery has increased in recent
years due to implants and hemiarthroplasty options.

In this study, we aimed to evaluate the re-
sults of surgical treatments performed with locking
plate fixation in patients over 65 years of age with
Neer type 3-4 fractures.

MATERIAL and METHOD

Patients over 65 years of age who were ope-
rated on at lzmir Katip Celebi University Ataturk
Training and Research Hospital due to Neer type 3-
4 proximal humeral fractures were included in the
study. Twenty-eight patients who underwent plate
osteosynthesis due to proximal humerus fracture
between 2017-2021 and had least one year of follow-
up were included in the study. Patients with patholo-
gical fractures, patients under 65 years of age, pati-
ents with fractures in the same or opposite extremity,
and patients with open fractures were excluded from
the study. Patients with fracture fragments displaced

more than 1 cm or with an angulation of more than
45 degrees underwent surgical treatment. Constant-
Murley shoulder score (0-55 points: poor, 56-70 po-
ints: moderate, 71-85 points: good, 86-100 points:
very good), shoulder movements in all directions,
pain and performing daily activities at the last posto-
perative follow-up of the patients evaluated accor-
ding to their status.(9) The union of the fracture, the
condition of the implants and the presence of avas-
cular necrosis were evaluated with anteroposterior,
lateral and transthoracic radiographs. Computed to-
mography was performed for all of patients for frac-
ture classification.

Surgical Procedure

All patients were operated under general
anesthesia by sitting in the chaise lounge position.
The deltopectoral approach was used as standard.
After the fracture reduction was observed under
flouroscopy, osteosynthesis was performed with a
locked proximal humeral plate. As a prophylactic
antibiotic, intravenous cefazolin sodium was admi-
nistered in the operating room. Passive and isometric
exercises were started on the first postoperative day.
Passive exercises were continued for two weeks. Af-
ter suture removal on the 14th day, passive active
range of motion exercises was started. Postoperative
control examinations were performed at 6 weeks, 3,
6 and 12 months.

RESULTS

The mean age of 28 patients included in the
study was 75.14 (66-94). There were fractures in the
right humerus of 11 patients and the left humerus of
17 patients. Direct radiography and computed to-
mography were taken in all patients. According to
the Neer classification; 19 patients had 3-part fractu-
res and 9 patients had 4-part fractures. The mean fol-
low-up period of the patients was 58.8 (18-73)
months. According to the X-ray follow-ups of the
patients, union was observed in 25 patients. The
mean time to union was found to be 12.84 weeks (10-
20). Avascular necrosis of the humeral head develo-
ped in one patient. In two of our patients, partial sho-
ulder prosthesis surgery was performed when union
could not be achieved. In graph follow-ups, it was
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observed that the plate caused subacromial compres-
sion in 5 patients, the locking screw loosened in 3
patients, 1 (3.22%) screw in the humeral head mig-
rated to the joint in the postoperative period in 3 pa-
tients, and the humeral head fused in the varus posi-
tion in 6 patients. In 3 of our patients, the screws that
had migraine to the joint were removed. Hemiarth-
roplasty was performed in one patient with avascular
necrosis and two patients with nonunion. There is no
additional intervention was performed in 5 patients
who developed subacromial impingement due to
plate. The mean Constant-Murley shoulder score
was calculated as 49.74 (23-98). It was calculated as
very good in 2 (6.45%) patients, good in 2 patients,
moderate in 6 patients, and poor in 18 (67.74%) pa-
tients. Infection, vascular and nerve damage did not
appear in any patient.

DISCUSSION

Our study showed that patients over 65 ye-
ars of age with Neer type 3-4 fractures recovered
with poor functional outcomes after surgical treat-
ment with a locking plate. The proximal humerus is
one of the areas most affected by osteoporosis. Most
of the fractures that occur in advanced ages are cau-
sed by simple falls and traumas. Complex and multi-
component fractures in this osteoporotic background
cause loss of reduction after surgical treatment, vari-
ous complications and failure of surgical treatment.
Discussions about ideal treatment options continue
(7, 10-12). A Cochrane review of 23 randomized tri-
als and 1238 patients reported that there is no con-
sensus on the treatment to be used in the treatment of
proximal humeral fractures (13). Most of the indivi-
duals in this patient group are elderly with low func-
tional expectations. Therefore, surgical treatment is
rarely indicated for proximal humeral fractures that
occur in the elderly, in patients with significant cog-
nitive impairment, or in patients with severe medical
comorbidities (14, 15). Fracture configuration and
classification, age and medical history all play a role
in the surgeon's decision to treat (7). Surgical treat-
ments are considered especially in Neer type 3 and 4
fractures. The major issue in planning and during
surgery in these fracture types is the inability to pro-
vide a strong fixation after multi-part fracture and re-
duction due to osteoporosis. The biomechanical ad-
hesion of the locking plates to the bone against axial
forces is strong (16, 17). Complications such as ad-
vancement of screws from the humeral head to the
joint, osteonecrosis, nonunion, heterotrophic ossifi-
cation, and implant loosening are frequently obser-
ved after surgical treatment of Neer type 3 and 4
proximal humeral fractures in this osteoporotic
background (18, 19). Subacromial impingement and
frozen shoulder, which are complications that adver-
sely affect the functional status despite the union of
the fracture, are common, especially after Neer type
4-part fracture surgery (20). Erpala et al. compared
locking plate surgery and conservative treatment in

three- and four-part fractures and found no signifi-
cant difference between the two groups after one-
year follow-up (21).

Peiro et al. reported the mean rate of avas-
cular necrosis as 9% in their meta-analysis (22). The
relationship between the risk of necrosis and the se-
verity of the fracture is known. However, the majo-
rity of cases that develop necrosis are Neer type 3
and 4 fractures. lyengar et al. In 12 studies in which
650 patients were evaluated, it was reported that un-
ion was achieved in 98% of conservatively followed
patients and the complication rate was 13% (23).
One of our three patients who underwent partial
prosthesis had avascular necrosis, while two patients
had nonunion. In the literature, the rate of avascular
necrosis after trauma has been reported to be
between 1-34% (24). In our study, this rate was
3.6%. We found that the plate was compressed in the
subacromial region in 5 patients (17.8%). We think
that this is due to the placement of the plate, as well
as the relative elevation of the plate after the collapse
of the fracture line during the union. Neer et al. re-
ported positive results for shoulder hemiarthroplasty,
because of these difficulties in the management of
Neer type 3 and 4 fractures (25). Recent advances
have increased the interest in surgical treatment and
hemiarthroplasty. However, there are inconsistent
studies on which surgical treatment is successful and
gives better functional results. Boons et al. found no
significant difference in functional outcome between
shoulder hemiarthroplasty and non-surgical treat-
ment of proximal humeral fractures, at 3-month and
1-year follow-up (26). In contrast, Olerud et al. re-
ported that conservative treatment gave more suc-
cessful functional results in Neer type 4 fractures
(27). Solberg et al. reported that osteosynthesis with
locking plate was more successful in the same type
of fractures (28). Our study found that proximal hu-
meral fractures did not have successful functional re-
sults after locking plate surgery. We think that this
results are related to the fact that the patient group is
over 65 years old and patients with Neer type 3-4
fractures.

The limitations of our study were that it was
retrospective, the number of patients was small, and
it was conducted in the elderly patient group, which
is a difficult group in terms of functional evaluation.

When compared with the literature, we saw
that the surgical treatment discussed in our study was
not more successful than the conservative approach.
Due to the high risk of complications, surgical treat-
ment should be well thought out and the decision
should be made according to the patient's functional
capacity. We think that conservative treatment sho-
uld be considered as the priority. Considering osteo-
porosis, it would be more appropriate to choose con-
servative treatment in patients with advanced age,
additional morbidity and high risk of surgery.
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