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Abstract  

 Introduction: Fractures of the proximal humerus represent 5% of all fractures. They are more prevalent in the elderly population 
and among females. Surgical neck fractures are the most common type of proximal humerus fractures. Surgical indications are based 
on the displacement presented by the fragments, according to the criteria described by Neer three types of fracture of the surgical 
neck: angled, translated/separated and comminuted,and on the variations in expectations from the final result, which depend on the 
patient's age and activity levels before the injury.

Aim and Objectives: Our aim was to explore the clinical outcome of PHFs with the treatment of MultiLoc nail or Philos plating in the 
elderly patients.

Materials and Methods: It is a retrospective study, which was conducted at and Santosh medical college and Hospital and Yashoda 
super speciality Hospital Ghaziabad for a period of 1 year from July 2017- Aug 2018. Patients with proximal humerus fractures who 
were willing for surgery and were admitted during the period of study were included. Total number of patients were 68, who met 
the following criteria. 35 patients were treated with MultiLoc nailing and the remaining 33 patients were treated with Philos plating.

Conclusion: We conclude that Proximal humerus fracture treated with PHN offers minimally invasive, cosmetically acceptable scar, 
stable and axial fixation with minimal soft tissue damage, early mobilization, where as in PHILOS provide rigid and stable fixation in 
most of comminuted fractures. 

The choice of implant for proximal humerus fracture depends on the surgeon’s expertise to manage the fracture as every fracture 
has its own orientation and need for reduction and to provide an early mobilization and good clinical and functional outcome to the 
patient.
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Proximal humeral fractures (PHFs) account for 4–5% of all frac-
tures in the elderly. There is still a controversy among the treat-
ments in the displaced PHFs. Our aim was to explore the clinical 
outcome of PHFs with the treatment of MultiLoc nail or Philos plat-
ing in the elderly patients. 

Introduction
Fractures of the proximal humerus represent 5% of all frac-

tures. They are more prevalent in the elderly population and 
among females [1]. Surgical neck fractures are the most common 
type of proximal humerus fractures. Surgical indications are based 
on the displacement presented by the fragments, according to the 
criteria described by Neer three types of fracture of the surgical 
neck: angled, translated/separated and comminuted [2], and on 
the variations in expectations from the final result, which depend 
on the patient’s age and activity levels before the injury [3-5]. Most 
fractures do not present with displacement [6]. Among adolescents 
and young adults, high-energy mechanisms are more common. 
Among elderly people, osteoporosis and low-energy mechanisms 
are more common, such as falling to the ground with an indirect 
injury to one of the upper limbs. Fractures of surgical neck of the 
humerus represent 25% of the proximal part of humerus. Provided 
that the soft tissues and blood supply are not greatly compromised, 
there is a low risk of osteonecrosis. The majority of surgical neck 
of the proximal humerus fractures is non-displaced or minimally 
displaced and do not require operative intervention. Displaced 
fractures can disrupt the function of the upper extremity, however, 
and often necessitate operative care. Although there has been data 
supporting the role of non-operative treatment in many individuals 
with surgical neck of humerus fracture, operative intervention is 
indicated in the properly selected patient. Many advocates for the 
anatomic fixation of all young patients and active elderly patients 
with fractures amenable to stable, anatomic fixation [7]. Fixation 
strategies for the surgical neck of humerus fractures have gone 
through an evolution over the last few decades. Modern antegrade 
IMNs have improved designs and therefore avoid some of the his-
torical concerns of rotator cuff morbidity, proximal screw migra-
tion, and iatrogenic fracture [8]. Proximal humeral nailing offer the 
greater advantages over locking proximal humerus plates, as their 
implantation requires shorter surgical time and results in less frac-
ture site pain reported in the treatment of surgical neck of humerus 
fractures. PHILOS plate offers a good functional outcome with con-
text to early joint mobilization and rigid fixation of the fracture [9]. 
Considering these advantages and the scarcity of data on the effi-
cacy and functional outcome following comparative study between 
Proximal humerus nailing with internal fixation with PHILOS plate 
for proximal humerus fractures was done. Non operative treat-

ments might be beneficial to undisplaced or minimally displaced 
PHFs, showing good clinical outcomes [10]. However, there’s still 
controversy among the treatments between nonoperation and op-
eration in the displaced PHFs. Surgical techniques includes intra-
medullary nails, plates, intramedullary cage, hemiarthroplasty and 
reverse total shoulder arthroplasty [11].

Locking plate and intramedullary nail are the most commonly 
used implants in the operation of PHFs and locking plate osteo-
synthesis is considered as gold standard treatment [12]. However 
percutaneous proximal humeral plate fixation could put the axil-
lary nerve at the risk of injury [13]. Locking antegrade intramedul-
lary nail can preserve the periosteal blood supply and retains sur-
rounding soft tissue attachments [14]. Biomechanical studies have 
showed that the locking nail implant provided a more significantly 
stiffer construct than the locking plate [15,16]. Although some pre-
vious studies compared the first and second generations of intra-
medullary nails with locking plates, it is still controversial whether 
implant osteosynthesis is superior to another in clinical outcomes 
and complications [17-19]. The straight intramedullary MultiLoc 
nail (Depuy Synthes, Oberdorf, Switzerland) is the representative 
of the third generation of intramedullary nails. Though previous 
studies have reported the clinical outcomes of MultiLoc nail vs Phi-
los plate, influences on fracture healing and complications by co-
morbidities (such as hypertension, diabetes, frozen shoulder, sub-
acromial impingement syndrome, and so on) have been neglected. 
The purpose of this study is to compare clinical outcomes between 
MultiLoc nail and Philos plate (Depuy plate Synthes, Oberdorf, 
Switzerland) on relatively homogenous PHFs patients.

Material and Method
It is a retrospective study, which was conducted at and Santosh 

medical college and Hospital and Yashoda super speciality Hospital 
Ghaziabad for a period of 1 year from July 2017- Aug 2018. Patients 
with proximal humerus fractures who were willing for surgery 
and were admitted during the period of study were included. To-
tal number of patients were 68, who met the following criteria. 35 
patients were treated with MultiLoc nailing and the remaining 33 
patients were treated with Philos plating.

Sample size
At 95% confidence level and 80% power, taking percentage of 

subjects with satisfactory outcome after PHN as 46.7% and per-
centage of subjects with satisfactory outcome after PHILOS as 
73.7% (Lokesh Sharma., et al.) [20], sample size was calculated as 
50 per group using the formula
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Where P1 = percentage of subjects with satisfactory outcome 
after PHN =46.7% =0.467

P2 = percentage of subjects with satisfactory outcome after PHI-
LOS = 73.7% =0.737

Z1-α/2 = The standard normal deviate for α =1.96
Z1-β = The standard normal deviate for β (80% power) = 0.84
P=(p1+p2)/2 = (0.467+0.737)/2=0.602

Statistical analysis
The collected data will be entered in Microsoft Excel and then 

will be analysed and statistically evaluated using SPSS-25 version.

Normality of each variable was assessed by using the Kol-
mogorov- Simirnov test. Quantitative data was expressed by mean, 
standard deviation or median with interquartile range and de-
pends on normal distribution, difference between two groups will 
tested by student t test or Mann Whitney U test. Qualitative data is 
expressed in percentage and difference between the proportions 
will be tested by chi square test or Fisher’s exact test. ‘P’ value less 
than 0.05 would be considered statistically significant.

Inclusion Criteria 
•	 Low-energy injury caused by falls;
•	 Patients treated with plates or nails;
•	 Unilateral displaced OTA11A-2.1 to 11-C/ Neer 2-, 3-, 4-part 

of PHFs without fractures in the ipsilateral limb;
•	 Patients between 40 yrs. to 75 yrs. age with normal shoulder 

range of motion.
•	 Physiologically active patients.

Exclusion criteria
•	 Open fractures or pathological fractures.
•	 Fracture dislocation of shoulder.
•	 Fractures accompanied by neurovascular injury.
•	 A history of chronic shoulder pain or shoulder surgery.
•	 A history of fracture union and chronic infection at other 

sites.
•	 Mental illness.
•	 Valgus fractures.
•	 This retrospective study was approved by the ethics com-

mittee of our institution. Informed consents were obtained 
from the patients and their relatives. 

Routinely, radiographs of standardised anteroposterior, lateral, 
and axillary views were used to evaluate the fracture type accord-
ing to the Neer/OTA classification and more information of frac-
tures was obtained from 3D computer tomography (3D-CT) recon-
structions preoperatively. 

Under the general or brachial plexus anaesthesia, the patients 
were placed in a supine position on the radiolucent operating table 
with a soft pad under the shoulder so that the shoulder joint could 
be extended backward by 30°. The C-arm was placed on the op-
posite side of the injured shoulder in horizontal plane and the hu-
meral head was examined in an anteroposterior view.

Surgical technique
Proximal Humerus Nailing: Intramedullary nails may provide 

stable fixation for surgical neck of humerus fractures and require 
minimal soft tissue dissection for insertion. They are especially 
suited for two-part and three- part surgical neck fractures, as four-
part fractures are not generally amenable to reduction and fixation 
with an intramedullary device. The technique involves closed or 
percutaneous reduction of the fracture, anterolateral approach to 
the humeral head, and antegrade insertion of the intramedullary 
nail. The nail insertion site is located at the bone-cartilage junc-
tion of humeral head. The nails are non-cannulated intramedullary 
proximal humeral nails that feature a tapered profile with a spiral 
array of proximal screws designed to target the best quality bone. 
Multi-planar fixation acts as a scaffold, aiding in fracture reduction 
and realignment. The nails are designed to have a 4°lateral bend to 
fit patient anatomy and also pre-assembled jig inserts create proxi-
mal locking and distal locking screw fixation.

Philos
The proximal humerus internal locking operating system plate 

is pre contoured to the proximal humerus. Patient was placed in a 
supine position with a sand bag under the scapula of operating arm 
to push up the operation side for allowing arm to fall backward. 
Deltopectoral approach was used and the plates are anatomically 
pre contoured to the lateral aspect of proximal humerus. No bend-
ing is required, the plates are low profile for low risk of subacro-
mial impingement. The PHILOS plate has 9 proximal locking screw 
head in different orientation to ensure good distribution of forces 
across the screw and 10 suture holes. The plate has 3 types of holes 
2mm suture holes where suture passed through rotator cuff and 
knotted to the plate. These help to maintain and neutralize muscle 
tension. Locked head screw in proximal part in different orienta-
tion gives angular stability and increases buttressing providing 
better pull-out strength.
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Figure 1

Cases of proximal humerus nailing

Figure 2

Figure 3
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Figure 4

Cases of Philos®

Figure 5

Results and Discussion 
This retrospective study was conducted at Santosh hospital and 

Yashoda, Ghaziabad. For a period a period of 1 year from July 2017 
to July 2018. A total number of 68 patients sustained with surgical 
neck of humerus fractures were studied. One group of patients un-
derwent PHN and the other group Philos.

Most of the patients were females (60%) out of 68 patients. 
Their age ranges from 40 to 76 yrs, mean being 58 yrs in Group 1 
and the age of 40-60 yrs, mean age of the patient was 47.66 years in 
Group 2. Most of the cases were road traffic accident comprising of 
65% in Group 1 and self fall at ground comprising of 63% in Group 
2. In this study, 70% of the patients presented with 2-part fracture, 
30% with 3-part fracture in Group 1 and 50% of each fracture pat-
tern in Group 2 (Figure 6).
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Figure 6

In this study first follow up was at 6 weeks, pain at fracture site 
was observed (according to the VAS score) in 30 patients (90.9%), 
and also radiological union was noted in 3(9.1%) patients of Group 
1 and in 34 patients(96.6%) and also radiological union was noted 
in 4(11.4%) patients in group 2. The duration of immobilisation 
with a sling was 6 weeks. Passive movement of shoulder started 

on the second day postoperatively. The range of motion in shoul-
der was measured by American Shoulder and Elbow Surgeon score 
(ASESs) and performed passive movements which included for-
ward flexion, backward extension, adduction, and abduction. These 
movements were instructed by a physical therapist. Active assisted 
movements started after 6 weeks (Figure 7).

Figure 7

The second follow up at 8 weeks clinical union was noted in 
30 patients (90.9%) and radiological union noted in 30 patients 
(90.9%) in group 1, Pain at the fracture site was noted in 3 pa-
tients( 10%) and superficial infection noted in 1 patient (3%).

In group 2 clinical union was noted in 31(88.5%) patients and 
radiologically union is noted in 33(94.2%) patients, pain at the 
fracture site was noted in 4(12.9%) patients and complications 
noted were superficial infection in 3(9.6%) patients (Figure 8).
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Figure 8

In the third follow up at 12 weeks all patients 33(100%) had 
clinical and radiological union. Pain at fracture site was noted in 
3% of the patients, in group 2 all patients 35(100%) had clinical 

Figure 9

and radiological union. Pain at fracture site was noted 4(12.9%) in 
all the patients while no other complications were noted (Figure 
9).

In this study, according to the NEER score of group 1 patients 
had excellent 12(36.3%), satisfactory 18(54.5%), unsatisfactory 

3(9.09%) outcome. In group 2 excellent 10 (30.3%), satisfactory 
20(57.1%), unsatisfactory outcome 5(14.2%). 

Figure 10
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Conclusion
We conclude that Proximal humerus fracture treated with PHN 

offers minimally invasive, cosmetically acceptable scar, stable and 
axial fixation with minimal soft tissue damage, early mobilization, 
where as in PHILOS provide rigid and stable fixation in most of 
comminuted fractures. 

The choice of implant for proximal humerus fracture depends 
on the surgeon’s expertise to manage the fracture as every fracture 
has its own orientation and need for reduction and to provide an 
early mobilization and good clinical and functional outcome to the 
patient.
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