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Abstract 
Objective: The aim of our study was to evaluate the functional outcome using Constant-Murley scoring 

and grading system and complications of proximal humeral fractures in the elderly Indian population 

treated with proximal humerus internal locking system (PHILOS). 

Method: A prospective study was carried out in a tertiary care center in Kolhapur. A total number of 46 

patients with fracture of proximal humerus (NEERs 2 part, 3part & 4part) were studied between January 

2019 and Oct 2020. All were treated with PHILOS via deltopectoral approach. A mean follow up of 12 

months was carried out, and evaluation was done with the help of Constant-Murley scoring and grading 

system. 

Result: The mean radiological union time was 16 weeks. The outcome was measured using Constant-

Murley scoring and grading system. Average follow up period was 12 months with good patient 

satisfaction. Total of 11 patients out of 46 reported complications like Malunion (4.50%), Shoulder Joint 

Stiffness (17.80%), Infection (8.90%) and Implant Loosening (2.20%). No case of peripheral 

neuropathies reported in any of the patients. 

Conclusion: PHILOS plating via deltopectoral approach is a good treatment option showing good 

clinical outcome in the treatment of proximal humerus fracture (NEERs 2/3/4 part). It offers a more 

stable fixation and deltopectoral approach gives better exposure for the surgery. 
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Introduction 

Proximal humeral fractures are very common fracture of old age, contributing 4%-5% of all 

fractures overall and are nearly half (45%) of all humeral fractures [1, 2]. In people over age of 

65 years, after fractures of the hip and distal radius, proximal femoral fracture is the third most 

common fracture [3]. In patient older than 50 years mostly present with low velocity injuries 

like simple fall, senile osteoporosis and menopausal changes in female are contributory factor 

for proximal humerus fracture following trivial trauma in old age patients. Though very 

common in old age these fractures show a bimodal distribution occurring either in children 

following high energy trauma [3]. Most of (85%) these fractures are minimally displaced and 

give good results with immobilization followed by early motion. If it is displaced or unstable, 

it will require operative management [4].  

The Neer fracture classification system is very useful for clinical assessment of and research 

for fractures of proximal humerus. Neer has described 4 anatomical segments-greater 

tuberosity, lesser tuberosity, articular surface and shaft. The system is based on anatomic 

relationship of these segments. If 2 segments show displacement of > 1 cm or minimum 

angulation of 45 degrees it is considered separated. NEER’s 2 part, 3 part and 4 part fractures 

require surgical intervention [5]. 

Although various surgical techniques were described for the unstable Proximal Humerus 

Fracture, proximal humeral internal locking systems (PHILOS) are gaining popularity for 

treating these fractures. The PHILOS plate provides better biomechanical property by 

divergent and convergent fixed-angle screws. The divergent-convergent screw pattern provides 

better pull-out strength in osteoporotic bone and improves fixation stability. 

This outcome depends on the age, medical condition, bone quality and also the expectations of  
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the patient. Surgical techniques used traditionally are open 

reduction and internal fixation with proximal humerus plate, 

intramedullary nail and percutaneous pinning or screw 

fixation, or the hemiarthroplasty as last resort. Problems 

associated with previous techniques were Implant loosening 

or failure of the implant and nonunion [6, 7]. Despite numerous 

available treatment strategies, the management of complex 

proximal humeral fractures remains demanding and there is 

still no treatment that can be the golden standard in these 

fractures. Osteoporotic bone and comorbidities impairing 

postoperative care poses a challenge in older patients treated 

operatively. 

AO/ASIF group developed the PHILOS (The Proximal 

Humeral Internal Locking Osteosynthesis) plate (Synthes, 

Stratec Medical Ltd, Mezzovico Switzerland). It is an internal 

fixation system which provides angled stabilization with 

multiple interlocking screws [8-16]. The aim of this study is to 

evaluate and analyze the clinical outcomes of the PHILOS in 

the treatment of Proximal Humerus Fracture in the elderly. 

 

 
 

Fig 1: PHILOS plate system with screws [17] 
  

Aim 
The aim of our study was to evaluate the functionality using 

Constant-Murley scoring and grading system and 

complications of proximal humeral fractures in the elderly 

Indian population treated with proximal humerus internal 

locking system (PHILOS). 

  

Materials and methods 
This is a prospective study done from January 2019 to 

October 2020, in 46 patients of proximal humerus fractures 

with NEERs 2/3/4 part. All patients were treated with 

PHILOS plating via deltopectoral approach in a tertiary care 

center in Kolhapur. All patients included in our study were 

between 40 to 75 years of age (Mean age 54 years). Simple 

random method was used as the study sampling method. 

 

Inclusion criteria 

a. Patients undergoing PHILOS surgery for NEER’s 2 part/3 

part/4 part fracture with deltopectoral approach 

b. Closed fractures 

c. Patient of both sexes 

d. Patient of age >40years 

  

Exclusion criteria 

a. Patients having pre-existing deficit in shoulder function 

b. Patient with prior surgery around the shoulder joint. 

c. PHILOS done for proximal 1/3rd shaft humerus fracture 

 

Plain radiograph of the concerned shoulder with AP (antero-

posterior) and axial views were taken along with CT of the 

concerned shoulder with 3D reconstruction done. 

 

Written informed consent was taken from all patients 

prior to surgery 

The Constant-Murley score and grading were used as 

evaluation criteria for the calculation of functional outcome of 

the patient. 

 

Surgical technique 
All 46 patients were operated at a tertiary care center in 

Kolhapur. All patients were operated under general anesthesia 

in supine position. Proximal humerus was exposed with a 

traditional deltopectoral approach. Very gentle dissection was 

done taking care of the soft tissue and maintaining good 

vascularity. Then anatomical fracture reduction is achieved, 

and the PHILOS plate is applied onto the proximal humerus. 

Getting the correct version of the humerus is the technically 

demanding part of the operation while applying the plate. The 

implant is temporarily fixed with a K-wire through hole in it 

to set height. If it is too high there is a risk of impingement, 

and it cannot be too low as there will be insufficient holes to 

put the screws into the head of humerus. Polyester sutures 

passed into the rotator cuff muscle around the fracture to aid 

to maintain reduction, these sutures are passed into the holes 

in the PHILOS plate & tied. Locking screws of appropriate 

length were fixed in the plate. 

 

 
 

Fig 2: Surgical Exposure-Deltopectoral Approach 
 

 
 

Fig 3: PHILOS plate Intraoperative Fluoroscopy 

 

Physiotherapy regime 
Physiotherapy is a very crucial part of post-operative care 

which consisted of pendulum exercises and intermittent use of 

arm sling for 3 weeks, followed by active assisted exercises-

external rotation to neutral and flexion exercise. At 6 weeks 

they were allowed full range of movements. 
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Result 

A total of 46 patients were included in the study. One patient 

was lost to follow up. Of the remaining 45 patients, the mean 

age of the patient was 54 years. 21 patients (45.6%) were 

males and 25 patients (54.4%) were females. Right sided 

involvement (27 patients) was more frequent in the study than 

left side involvement (19 patients). Comorbidity like 

hypertension (11 patients), Diabetes mellitus (5 patients) and 

both hypertension and diabetes mellitus (5 patients) has been 

seen in present study. 

 
Table 1: Age wise Patient distribution 

 

 Male Female Total 

Count 21 25 46 

Average Age 54.6 53 53.8 

Age Range 45 to 73 40 to 65 40 to 65 

 
Table 2: Age groups of patients in our study 

 

 Male Female Total 

40-50 8 12 20 

50-60 8 9 17 

60-70 4 4 8 

73 1 - 1 

Patient was Included in 60-70 age group for convenience 

 
Table 3: Mechanism of Injury (Sex of Patient & Mean Age) 

 

MOI Trivial trauma RTA 

 Total Male Female Total Male Female 

Count 25 11 14 21 11 10 

Ave Age 57 60 55 47 46 48 

 

21 patients (45.6%) sustained the fracture due to road traffic 

accidents and 25 patients (54.4%) had a trivial trauma. 

All the fractures were classified using the NEERs 

Classification system. 19 patients (41.3%) were NEERs 2-

part, 17 patients (36.9%) were NEERs 3-part, and whereas 10 

patients (21.8%) were NEERs 4-part fractures. 

 
Table 4: NEER'S Classification 

 

NEERs Male Female Total 

2 part 7 12 19 

3 part 11 6 17 

4 part 3 7 10 

 

 
 

Chart 1: NEER's Classification 
 

The mean time taken between onset of injury and surgical 

intervention was 4.1 days. The average duration of surgery 

was 86 minutes. There were no cases of neurovascular injury 

encountered in the present study. The average duration of the 

radiological union was 16 weeks in 27 (60%) cases, 15 weeks 

in 12 (26%) cases, 20 weeks in 6 (14%) cases. 

Regarding the complications, Shoulder Joint Stiffness was 

seen in 8 cases (17.7%), infection in 4 cases (8.8%), malunion 

in 2 cases (4.4%) and Implant loosening in only 1 case 

(2.2%). The infection was in the superficial plane and was 

treated with daily dressing and the appropriate antibiotics 

after isolating the organism by pus culture and sensitivity 

method. There was no recurrence of infection in that case. 

There were no cases of deep infection encountered in the 

present study. No cases of nonunion were observed. None of 

the patients in the present study required shoulder 

immobilizer after 3 weeks post-operatively. 3 (6.6%) patients 

started physiotherapy after 4 weeks postoperatively due to 

poor compliance.  

All the patients were followed-up at 6 weeks, 3 months, 6 

months and 12 months post-operatively. The outcome was 

calculated using the Constant-Murley scoring and grading. 

  
Table 5: Constant subjective assessments (average) 

 

Age 

group 

Pain score 

out of 15 

Work/Recreational 

/Sleep Out of 10 

Position Of shoulder & 

Average score-out of 10 

40-50 13.25 7.75 Neck to top of Head (7) 

50-60 10 6.5 Up to Neck (5.5) 

60-70 8.5 5.5 Up to Xiphoid (4.5) 

Overall 11.25 6.75 Up to Neck (6) 

(Constant Subjective Assessment: 

Pain score-No Pain-15, Mild Pain-10, Moderate Pain-2 and Severe 

Pain-0 

Activity Limitation (Work/Recreational)-No limitation-4, Moderate 

limitation-2, Severe Limitation-0 

Sleep Undisturbed-2, Sleep Disturbed-0 

Position of shoulder-Above Head-10, Head-8, Neck-6, Xiphoid-4, 

Waist-2) 
 

 
 

 
 

Chart 2: Constant Pain scale 
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Table 6: Constant subjective assessments (average)-Gender wise 

 

Age Group Pain Score Work/Recreational/Sleep Position of shoulder (average score)-out of 10 

 Male Female Male Female Male Female 

40-50 12.75 13.5 8.25 7.85 7.75 6.5 

50-60 10.5 9.5 6.5 6.38 5 5.75 

60-70 8.5 8.5 6.25 4 5.5 3 

Overall 11 11.5 7 6.75 6 6 

 
Table 7: Constant objective assessments (average)-Range of Motion 

 

Age 

Group 

Flexion Abduction % 

of ROM Achieved 
Internal Rotation External Rotation 

Total Average 

Score (40/40) 

40-50 70-80% 75-80% Upto T12 level Hands behind head, elbows back 31.6 

50-60 50-60% 60-70% Upto Waist (L3) Hands to the top of the head, elbows forward 24.6 

60-70 45-55% 55-65% Upto Waist (L3) Hands to the top of the head, elbows forward 24.4 

Overall 63% 70% Upto Waist Hands to the top of the head, elbows forward 27.7 

 
Table 8: Constant score-Strength Assessment (out of 25) 

 

 Male Female Combined 

40-50 13.5 11.5 12 

50-60 11.5 9 10 

60-70 8 9.25 8.5 

Overall 11 9.5 10.25 

 
Table 9: Constant Score Total (Out of 100) 

 

 Male Female Combined 

40-50 72 66 69 

50-60 55 51 53.6 

60-70 52 49 50.8 

Overall 61 59 60 

 

It showed excellent results in 14 (31.2%), good in 20 (44.5%), 

fair in 7 (15.5%) and poor in 4 (8.8%). The mean Constant-

Murley score was 60/100 in patients. Mean follow up duration 

was 12 months. 

 
Table 10: Result according to NEER's fracture type 

 

NEER’s 

Classification 

Average 

Score 
 

2 Part 72 9 Excellent, 9 Good (& 1 Loss of follow up) 

3 Part 58 4 Excellent, 8 Good, 3 Fair, 2 Poor 

4 Part 40 1 Excellent, 3 Good, 4 Fair, 2 Poor 

  

Discussion 
Proximal humerus fracture fixation in elder patients is a 

challenging problem. Most of the undisplaced proximal 

humerus fracture is treated conservatively by a shoulder 

immobilizer. Previously displaced fracture of proximal 

humerus fracture was treated with different surgical methods 

like conventional plates, percutaneous pinning, suturing and 

screws, intramedullary nailing, has unsatisfactory functional 

outcome. Recently use of less invasive procedures for fracture 

fixation is in trend for early mobilization and decreases 

discomfort of patients. 

In osteoporotic bone Fixation of proximal humeral fractures 

with plates and screws has been associated with complications 

such as pullout of screws, subacromial impingement. 

Excessive periosteum stripping can cause avascular necrosis 

of humeral head [18]. Kristiansen and Christensen have 

reported use of a T-buttress plate in proximal humerus 

fixation and they reported a high incidence of fixation failure 
[19]. Wijgman et al. have included 3-part and 4-part proximal 

humerus fractures with average age of 48 years in their study 

and reported good results at intermediate and long-term in 

87% of patients treated with T-buttress plate [20]. Newer 

implants are introduced for proximal humerus fixation like 

Plan tan humerus fixation plate, Polaris nail and the PHILOS 

plate. The plan tan humerus fixator plate on the humeral shaft 

2 cancellous compression screws in the humeral head together 

with a plate is placed [21]. But this implant shows poor 

outcome in elder patients because of poor bone stock. Polaris 

nails have shown some favorable results in young and elder 

patients in 2 part proximal humerus fracture. 

For minimal invasive procedure bone stoke should be good, 

patients should be willing for good participation in 

postoperative physiotherapy. Proximal humerus locking plates 

have good results in proximal humerus fractures has been 

proven in many studies. This study shows surgical 

management of proximal humerus fracture fixation by 

PHILOS via deltopectoral approach. In our present study 

fracture occurs in 21 male and 25 female, in which 27 

fractures occur on the right side while 19 occurs on the left 

side. 25 patients had only a history of trivial trauma, with a 

mean age of 57 years in these groups. Gerber reported, in 

their study out of 34 fractures, 18 proximal humerus fractures 

were on the right side and 16 proximal humerus fractures 

were on the left side [22]. In fracture pattern 2 part fracture 

found to be most common in our study. Björkenheim et al. 8 

By contrast, Koukakis et al., Rose et al., Siwach et al., and 

Fankhauser et al., had reported 3 part fractures had significant 

higher incident [23]. Mean age in our study is 54 years. 

Thyagarajan et al., in their study included 30 patients (Mean 

age-57.5 Years) of NEER’s 2-part, 3-part and 4-part fractures 

and reported an average Constant score of 57.5 [24]. 

All patients in our study were treated with a PHILOS plate via 

deltopectoral approach. Total 8 patients out of 45 have been 

reported with shoulder joint stiffness. Total 5 patients out of 

this 8 had NEERs 4 part fracture and 3 patients had NEERs 3 

part fracture. 2 patients were reported with Malunion. 4 

patients were reported with infection. All patients reported 

with infection were treated with antibiotics after culture 

sensitivity reports and infection was superficial and not deep. 

No patient was reported with recurrent infection and no 

patient has been operated for early implant removal because 

of infection. 

Regular follow up has been taken at 6 week, 3 month, 6 

month and 12 month after operation. For assessment of 

functional outcome Constant-Murley scoring and grading 

system is used. Mean score of constant-Murley in NEERs 2 

part fracture is 72 at end of 12 months. From all patients with 

NEERs 2 part fracture, 9 patients showed excellent results and 

9 patients showed good results. Mean score of constant-

Murley in NEERs 3 parts fracture is 58 at end of 12 months. 

Out of which 4 patients showed excellent results, 8 patients 

showed good results, 3 patients showed fair results and 2 
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patients showed poor results. In NEERs 4 part fracture 

constant-Murley mean score is 40 at end of 12 months, out of 

which 1 patient shows excellent result, 3 patients shows good 

results, 4 patients shows fair result and 2 patients shows poor 

results, in older age group patient with 4 part fracture owing 

to their poor bone quality and comminution it is difficult to 

achieve excellent outcome. All patients were present with 

good range of motion and comfortable with daily activity at 

12 months of follow up. 

Study shows good fracture fixation with no nonunion even in 

the osteoporotic bones. The PHILOS plate maintains fracture 

reduction and allows rapid union of the fracture with early 

mobilization of the shoulder joint. Deltopectoral approach in 

the management of displaced proximal humeral fractures 

gives a good exposure to fracture site. 
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