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INTRODUCTION 

Proximal humeral fractures are now recognized as an 

increasingly common fracture accounting for 4% to 5% of 

all fractures and 45% of all humeral fractures.1,2 It is the 

third most common fracture, in people above 65 years of 

age, after fractures of the hip and distal radius.3 These 

fractures have a bimodal distribution occurring either in 

young people following high energy trauma or in those 

older than 50 years with low velocity injuries like simple 

fall.3 85% of these fractures are minimally displaced and 

are effectively treated with immobilization followed by 

early motion. The remaining 15% of these are either 

displaced or unstable.4 These fares poorly with non-

operative treatment and are better treated with surgical 

intervention. Surgical treatment is necessary especially in 

young patients and active elderly people in order to prevent 

minimal dislocations of tuberosity or articular surface 

from compromising the long-term articular function. 

The aim of treatment in proximal humeral fractures is to 

achieve a painless and simultaneously functional shoulder. 

This result depends on the age, medical condition, bone 

quality and expectations of the patient as well as a good 

evaluation of the current fixation techniques. Traditional 

treatment techniques include open reduction and internal 

fixation with proximal humeral plates, hemiarthroplasty, 

and percutaneous or minimally invasive techniques such 

as pinning, screw osteosynthesis, and the use of 

intramedullary nails. Loosening or failure of the implant 

and nonunion are possible complications of surgery in 

humeral fractures. There is still no treatment that can be 

the golden standard in this fractures.5-8 

In order to decrease the high complication rates of 

proximal humeral fractures, the AO/ASIF group 

developed the PHILOS (the proximal humeral internal 

locking osteosynthesis) plate (Synthes, Stratec Medical 

ltd, Mezzovico, Switzerland); an internal fixation system 
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that enables angled stabilization with multiple interlocking 

screws. However, there are few prospective studies 

available that actually evaluate the results of this technique 

or report on the treatment-related complications.9-17 This 

study was planned to evaluate the outcome of proximal 

humerus fractures managed with PHILOS plate after 

approval by the institutional ethical board. The objective 

of the study was to assess the functional outcome of 

patients treated with PHILOS plate in proximal humeral 

fractures. 

METHODS 

Study design  

This study was prospective, observational study period of 

November 2017 to June 2018. 

Study population 

Patients with proximal humerus fracture treated with 

PHILOS plate in Department of Orthopaedics, 

Government Medical College, Kottayam during the study 

period. 

Sample size 

According to study by Kumar et al, on functional outcome 

of proximal humerus fracture treated with PHILOS plate 

excellent/good result was found to be 70.96%.18 

Sample size, 𝑛 = 4𝑝𝑞/𝑑2 

𝑝 → 70.96 𝑞 = 100 − 𝑝 = 29.04, 𝑑 = 20% 𝑜𝑓 𝑝 

       =  20% 𝑜𝑓 70.96 

       =  14.19 

𝑆𝑜 𝑛 = (4 × 70.96 × 29.04)/(14.19 × 14.19)   
      =  40.93 =  41  

Inclusion criteria 

All patients presenting with proximal humeral fractures 

according to Neer two, three and four fracture age range 

20 to 80 years, patients with associated dislocation of 

shoulder were included. 

Exclusion criteria 

Pathologic fractures from primary or metastatic tumors, 

patients age less than 20 years and greater than 80 years 

and open fractures were excluded.  

Statistical analysis 

Data was entered in Microsoft Excel software, and 

analysis was done using Statistical Package for the Social 

Sciences (SPSS) version 20.0 software. The level of 

significance will be p value <0.05 and high significance p 

value <0.01. The data is collected using the proforma. The 

results are analyzed at the end of the study and 

observations made. 

Study procedure 

After obtaining approval for the study from institutional 

review board, written informed consent from patients 

Information was collected through prepared proforma 

from each patient. All patients were interviewed as per the 

prepared proforma and then complete clinical examination 

was done. Cases history, physical findings, investigation 

results, treatment details was entered in the proforma by 

the investigator. The data collected was analyzed using 

appropriate statistical software. 

RESULTS 

Neer type of fracture 

In this study population 21 patients (50%) were two part 

fracture 15 patients (35.7%) were three part fracture, 6 

patients (14.3%) were four part fracture (Table 1).  

Table 1: Distribution of study population based on 

Neer type of fracture. 

Type of fracture Frequency Percentage 

Two part fracture 21 50 

Three part fracture 15 35.7 

Four part fracture 6 14.3 

Total 42 100 

Radiological fracture union 

In this study population 7 patients (16.7%) fracture united 

in 6 weeks, 12 patients (28.6%) fracture united in 8 weeks, 

7 patients (16.7%) fracture united in 10 weeks, 5 patients 

(11.9%) fracture united in 12 weeks, 3 patients (7.1%) 

fracture united in 14 weeks, 4 patients (9.5%) fracture 

united in 16 weeks and 4 patients (9.5%) fracture united in 

18 weeks. 10.62 weeks mean union of fracture with 

standard deviation of 3.863 (Table 2). 

Table 2: Distribution of study population based on 

fracture union. 

Fracture union in 

weeks 
Frequency Percentage 

6 7 16.7 

8 12 28.6 

10 7 16.7 

12 5 11.9 

14 3 7.1 

16 4 9.5 

18 4 9.5 

Total  42 100 
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Complications 

In this study population 8 patients (19%) had complication 

and 34 patients (81%) had no complication (Table 3). 

Table 3: Distribution of study population based on 

complications. 

Complication Frequency Percentage 

No 34 81 

Yes 8 19 

Total 42 100 

DISCUSSION 

Open reduction and internal fixation (ORIF) provides the 

features of anatomical fracture reduction, rigid fixation 

and the possibility of bone grafting. In proximal humerus 

fractures, PHILOS plate offers good functional outcome 

with context to the early joint mobilization and rigid 

fixation of the fracture. The present study was undertaken 

to assess the functional outcome of patients treated with 

PHILOS plate in proximal humerus fracture. 

The present prospective study was conducted from 

November 2017 to June 2018. A total of 42 patients who 

sustained proximal humerus fracture were enrolled. 

Patients underwent open reduction and internal fixation 

using PHILOS plate through deltopectoral approach. In 

this study, patients with only 2-part, 3-part and 4-part 

fracture of proximal humerus were included based on 

Neer's classification. Accordingly, the 2-part fractures 

were noted in most of the cases (50%) followed by 3-part 

(35.7%) and 4-part (14.3%).  

Kristiansen and Christensen have reported a high 

incidence of fixation failure following use of T-buttress 

plates in fixation of proximal humerus fractures.19 

Recently newer implants such as the Plan Tan humerus 

fixator plate, Polaris nail and the PHILOS plate have been 

used for fixation of proximal humerus fractures. The plate 

is pre-shaped and contoured for the proximal humerus. 

The benefits of this implant are that it gives enhanced 

purchase in osteopenic bone, there is no loss of reduction 

or varus/valgus angulations, the locking screws into the 

plate provide angular and axial stability of the construct. 

With regard to functional outcome following use of 

locking plates (PHILOS) early benefits can be gained. The 

other demanding aspect is to avoid placing the plate too 

proximally on the humerus with resulting impingement of 

the top of the plate on the acromion. This can be avoided 

by using a K wire inserted through a hole at the top of the 

plate, which should line up with the tip of the greater 

tuberosity. This is done during initial positioning of the 

plate. Positioning the plate too high can also lead to 

incorrect placement of the divergent screws in the humeral 

head. In the present study open reduction and internal 

fixation through deltopectoral approach with PHILOS 

plate was carried out and excellent 1 (2.4%), good 13 

(31%), fair 19 (45.2%) outcome and 9 (21.4%) poor 

outcome noted. No statistically significant association was 

noted between type of fracture and outcome, there was 

association between age group and constant score 

outcome. Fracture union occurred between 6 weeks to 18 

weeks. Mean of 10.62 weeks and standard deviation of 

3.863. The range of motion at first, second and third follow 

ups showed gradual increase in mean flexion, abduction, 

external rotation and internal rotation during subsequent 

follow ups. These findings suggest that internal fixation 

with PHILOS (proximal humeral internal locking system) 

plate for proximal humerus fractures results in overall 

good results that is nearly 78.6 % of the patients had 

excellent good and fair results. 

Esser et al reported excellent results in 22 out of his 26 

patients of three part and four part fractures of proximal 

humerus treated with a modified clover leaf plate.20 

Paavolainen et al reported satisfactory results in 74.2% of 

their 41 patients with severe proximal humerus fractures 

treated with plate and screw devices.21 In a study Koukakis 

et al prospectively evaluated 20 patients with fractures of 

the proximal humerus.10 According to their experience, the 

plate design provides stable fixation with a good functional 

outcome and eliminates most hardware problems such as 

failure and impingement. In 2009 Fazal et al 

retrospectively reviewed 27 patients who underwent 

locking compression plate fixation.22 The constant 

shoulder score was >75 in 11 patients, 13 were scored 

between 50 to 75, and 3 below 50. They concluded 

PHILOS plate fixation provided stable fixation, minimal 

metal work problem and enabled early range of motion 

exercises to achieve acceptable functional. In 2009, 

Brunner et al in his multicenter study from 8 trauma units 

enrolled 157 patients and treated with open reduction and 

internal fixation with a PHILOS plate.23 The incidence of 

experiencing any implant-related complication was 9% 

and 35% for non-implant related complications. Primary 

screw perforation was the most frequent problem (14%) 

followed by secondary screw perforation (8%) and 

avascular necrosis (8%). After 1 year, a mean constant 

score of 72 points (87% of the contralateral non-injured 

side), a mean Neer's score of 76 points, and mean 

disabilities of the arm, shoulder, and hand score of 16 

points were achieved. They concluded that fixation with 

philos plates preserves achieved reduction, and a good 

functional outcome can be expected. Proximal humerus 

fractures, remain a challenging problem for the surgeon 

because the complication rate for these fractures still 

remains high. The internal locked system (PHILOS) plate 

is a new device used for proximal humerus fracture 

fixation is designed to decrease the high complication rate. 

In the present study complications observed were 8%. 

CONCLUSION 

PHILOS plate is a locking plate. This provides a high 

degree of angular and axial stability eliminating screw 

loosening and back out. The divergent and convergent 

orientation of the screws engaging in the humeral head 

prevent pull out and failure of fixation.  
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PHILOS plate was found to be stable fixation for all Neers 

2 part, 3 part and 4 part fracture subsequently help in early 

mobilization and better functional outcome. 
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