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ABSTRACT 

Aim: This study aimed to evaluate the radiography results and osteoporosis conditions, the treatment outcomes using screw plate 

bone fusion (SPBF) of closed proximal humerus fractures (PHF) in aged patients treated in 7A Military Hospital (Hochiminh City, 

Vietnam), and made indications for treatment of such cases. Methods: This study investigated 29 patients with closed PHF, aged over 

60, and was treated with screw plate bone fusion in 7A Military Hospital from Jan 2014 to Dec 2018. Then 24 of them were 

monitored postoperatively for an average time of 16.3 (8) months to evaluate the outcomes. Results: All patients had a bone union 

in which ten had no deviation, thirteen had a slight deviation, and one had considerable deviation. For bone density, 19/24 patient 

had T < -2.5 and 5 patients had T > -2.5. “Good” and “very good” outcomes took place in 95.8% of patients and “average” in 4.2%. 

Discussion: High prevalence of osteoporosis agrees well with the literature, and osteoporosis is a significant challenge for the 

treatment of PHF. The treatment outcomes were generally satisfactory in comparison with other studies. Conclusion: Screw plate 

bone fusion for closed PHF in aged patients can yield positive results; however, severe cases of osteoporosis (T <-2.5) require careful 

consideration due to the risk of postoperative secondary deviation at the fracture site. 

 

Keywords: Proximal Humerus Fractures; Screw Plate; The Elderly. 

 

 

1. INTRODUCTION 

Proximal humerus fractures (PHF) are one of the most common injuries, made up of 70% of humerus fractures and 4-10% of all 

fractures, and it is the third most frequent fracture type in people aged over 65, after distal radius and proximal femoral fractures. 

These fractures are more prevalent in the geriatric population, many of whom are osteoporotic patients with a higher risk of 

fractures, even in cases of minor trauma (Barbosa et al., 2008; Canbora et al., 2013; Carofino and Leopold, 2013; Maalouly et al., 

2019). The T score is a standard measurement of osteoporosis condition via bone density in which T score ≤-2.5 is considered as 

osteoporosis (WHO, 2004). There are various classifications can be applied for PHF, and the four-segment system of Neer (Neer, 

1970; Canbora et al., 2013) is amongst of the popular ones and is considered to be a useful guide which groups similar fractures for 

research goals and explains pathologic traits of the fractures. 

There is no universal treatment for all kinds of fractures in all age groups; each therapy has its pros and cons that require an 

appropriate selection from surgeons. Especially the treatment for osteoporotic or poor bone quality patients remains a very tough 

challenge. There are many controversies, discussions, and proposals for a proper therapeutic choice (Jabran et al., 2018; Jo et al., 

2012). 

Therefore this study was performed to attain two goals. First, it evaluated the radiograph results and osteoporosis conditions of 

aged patients with closed PHF. Second, it evaluated treatment outcomes using screw plate bone fusion (SPBF) of these patients to 

remark indications for such issues. 

 

2. MATERIALS AND METHODS 

Experimental participants 

This study was performed on 29 patients, in which 14 patients were investigated from a prospective approach, and 15 were from a 

retrospective one. The patients were aged over 60 years, had traumatic closed PHF with deviation, had and was treated in 7A Military 

Hospital (Hochiminh City, Vietnam) from Jan 2014 to Dec 2018. The patient clinical history was available in the Hospital. This study 

excluded patients with pathological fracture because of bone tumor and bone cyst, accompanying nerve and vascular injuries, pre-

fracture sequelae such as brachial nexus damages, or stroke-cause hemiparesis. 

 

Study design 

This study used cross-sectional descriptive prospective and retrospective approaches with no control. 

 

Study procedures 

The patient list and clinical history were collected. Radiography images were recorded before and after surgery and at the time of 

plate removal. The patients were clinically examined and went through the sub-clinical test, bone density measurement via dual-

energy X-ray absorptiometry, and the osteoporotic condition was rated based on the T-score (WHO, 2004). Bone density was 

measured using the T-score. Fracture types were classified base on the criteria of Neer (Neer, 1970; Canbora et al., 2013). The 

patients then had bone fusion surgery. The result was recorded and analyzed. The postoperative re-examination was performed with 
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shoulder tests, radiography, and bone density measurement. The outcome was evaluated based on data analysis and the criteria of 

Neer (1970). 

 

Surgical procedures 

The patient was put on the supine posture with a pillow put below the shoulder of the treated side. The Ollier and the modified Neer 

incisions were made. Then the fracture site was exposed and examined for damage characteristics: fracture lines, number of 

fragments, fracture sections. The damaged parts were reduced and repositioned. The plate was manipulated and inserted at a 

proper place, so that shoulder movement interference was minimal. The cancellous screw was inserted at the center end and the 

cortical screw at the distal end. Fragment position, fracture stability, and shoulder range of motion were examined, and 

accompanying shoulder dislocation was treated accordingly. Then the bone fusion was made, and the incision was closed. 

 

Result evaluation 

Long-term outcome was evaluated base on criteria of Neer (1970). “Very good” outcome was at 90 – 100 points, “good” was at 80 – 

89 points, “average” was at 70 –79 points, “poor” was at under 70 points. 

 

Ethical Declaration 

The patients and relatives were well-informed about their conditions and equal treatment and were asked to take part in the study. 

The participation was strictly voluntary, verified by signed documents. Medicine Scientific Research Ethics Committee of the 7A 

Military Hospital approved this study (Number: 18/QĐ-HĐYĐ-BV7A, date: 29.01.2014). This study is original and is not published in 

other scientific journals.  

 

3. RESULTS AND DISCUSSION 

Classification of fractures 

The classification of fractures was presented in Figure 1. The most frequent fractures were type II and III, and the least one was type 

IV (27.6%, 48.3%, and 6.9%, respectively). 

 

 

Figure 1 Fracture classification 

 

Amongst the eight patients with type I, one had fracture lines reached up to a third of the humerus, and the remaining seven 

had preserve treatment but resulted in secondary deviation. The 21 patients of types II, III, and IV had considerable deviation with 

difficulties in reduction. 

 

Preoperative humerus bone density 

The 14 patients who had prospective study had bone density measurement at the femoral neck and humerus proximal end. There 

were ten osteoporosis cases with T-score at humerus proximal end below – 2.5. Two patients had T-score at -2.5 to -1.1 two had T-

score above -1. Osteoporosis was the leading cause of bone fractures and PHF in the geriatric population; hence treatment of 

osteoporosis prevention and treatment should receive adequate care to facilitate bone union. 
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Treatment outcomes 

Short Term Outcomes 

One patient (3.4%) had superficial wound infection, and this was an aged patient (81 years) with diabetes type II. Twenty-eight 

patients had first-stage healed wounds (96.6%). Nineteen patients (65.5%) had fractured bone adjusted to the right position, 10 

patients (34.5%) had minor deviation. Twenty-eight patients had properly positioned plate; one patient had slightly inadequate plate 

length, and one patient had too long screw length reached over the limit of joint cartilage. 

 

Long Term Outcomes 

Twenty-four patients were monitored postoperatively for the average time of 16.3 (8) months. All patients had a stable union, in 

which 41.7% had no deviation, 54.2 had minor deviation, and 4.1% had significant deviation. None had false joint and head 

osteonecrosis. Postoperative bone density measurement showed that 19 patients (79.2%) had a T score below -2.5, and five (20.8%) 

had a T score over -2.5. “Good” and “very good” shoulder function rate reached 96.3%. The overall outcomes in 24 monitored 

patients were 11 “very good” cases (45.8%), 12 “good” cases (50.0%), one “average” case (4.2%), and no “poor” case.  

 

Technical errors and complications 

In our study, one case had a too long cancellous screw that crossed over the cartilage joint and impaired the shoulder abduction at 

over 80o. One patient had postoperative secondary deviation due to inadequate plate length, insufficient distal screws (two screws), 

and the patients had severe osteoporosis (T-score at -4.0 at humerus proximal end) (figure 2). 

 

 

Figure 2 A 79-year-old patient with fracture before (narrow)  and after surgery 

 

4. DISCUSSION 

Type II fractures based on Neer classification were the most frequent in this study, made up of nearly half of the cases, followed by 

type I, which accounted for more than a quarter. The least common type IV only accounted for 6.9%. The study of Canbora et al. 

(2013) reported a different ratio in which type III was the most frequent (15/29, 51.7%), followed by type II (9/29, 31.0%) and type IV 

(5/29, 17.3%). Dean et al. (2016) reported 40% type II, 33% type III, 25% type IV, and only 4% type I. Roux et al. (2012) observed the 

highest prevalence of type I (average 42%) in all age groups but also an apparent increase of more severe types in geriatric patients. 

The difference was probably due to discrepancies in investigated samples and populations. It may be assumed that the high 

prevalence of Neer Type II and I fractures were roughly agreeable with other works, but further studies in larger samples are 

necessary to figure out the exact incidence of each type. 

Osteoporosis had a substantial prevalence in this study (10/14 prospective cases and 19/24 monitored cases). Osteoporosis is 

the leading cause of bone fractures and PHF in the geriatric population (Südkamp et al., 2009); hence treatment of osteoporosis 

prevention and treatment should receive adequate care to facilitate bone union. Treatment of osteoporotic patients remains a 
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difficult task, poor anchorage of the screws and stiffness of the plate poses as serious issues, and a high rate of failures of surgical 

treatment is a reason for a tendency in conservative treatment in aged patients. Semi-rigid plate seems to be a potential proposal, 

although the exact optimal stiffness is still a debate (Canbora et al., 2013; Jabran et al., 2018). 

In this study, the rate of malalignment is higher than in Brunner et al. (2009) and Erdoğan et al. (2013), 34% and 22.2%, 

respectively. Therefore we consider that further research for better estimation of deviation rate and optimization of the treatment is 

needed. The “good” and “very good” general long-term outcome was 95.8% in this study, higher than in Hintermann et al. (2000) 

and Monoot et al. (2007), 78.9% and 84%, respectively. Chen et al. (2012) reported average Neer score one year after surgery was 

77-83 points. Handschin et al. (2008) observed a 77% excellent and good UCLA score, and Petros et al. (2019) reported 78% 

excellent and good UCLA score. Surgery for PHF should only be indicated for cases of significant deviation when close reduction is 

impossible. Careful consideration is required for  in patients with severe osteoporosis. Proper postoperative rehabilitation is essential 

to avoid secondary deviation. 

 

5. CONCLUSION 

This study showed that is an effective treatment for closed PHF in old patients. Proper bone union with no or minor deviation is 

highly achievable, and rehabilitation is generally well. However, osteoporosis, as a common disease in the geriatric population, 

should be paid attention to since it may lead to postoperative secondary deviation at the fracture site. 

 

List of abbreviation 

PHF: proximal humerus fractures 

SPBF: screw plate bone fusion 
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