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Abstract 
Neer Group (IV-VI) Proximal humeral fractures often are related to persistent disability despite surgical 

treatment. The optimal surgical management of theses fractures in elderly patients remains unclear. We 

retrospectively compared the outcome after open reduction and internal fixation with the PHILOS and 

primary hemiarthroplasty in patients with Neer Group IV-VI fractures focusing on Speed of recovery, 

shoulder function, health-related quality of life, and complications. 
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Introduction  

Fracture of the proximal humerus is a common injury, especially in elderly patients with 

osteoporotic bone. Neer introduced a fracture classification, which is still widely used [13]. In 

its Group (IV-VI) he gathered three and four-part fractures and dislocations. Displaced 

fractures of the articular surface (impression or split) also are included in this group, because 

the non-crushed part of the humeral head is extruded from the joint during impact. Neer 

recommended open reduction and internal fixation (ORIF) for three-part fracture dislocations 

and primary hemiarthroplasty (HA) for four-part fracture dislocations and for fractures with 

greater than 50% of cartilage-covered articular defect. PHILOS (Proximal Humerus 

Interlocking Osteosynthesis) have been developed for fractures of the proximal humerus with 

these implants, better biomechanical stability could be achieved. Anatomic reconstruction for 

severely displaced fractures and fractures with glenohumeral dislocations aiming to achieve 

superior function compared with primary Hemi-Arthroplasty has been reported with PHILOS. 

While for undisplaced fractures, literature strongly suggests non operative treatment [1-3], the 

treatment of displaced fractures is still controversial and challenging. With continued 

advancement of techniques and implants such as locking plates, surgical fixation of proximal 

humerus fractures has been increasing in popularity. However, the reported complication rates 

in humeral head preserving procedures continue to be high. In particular, the rate of 

osteonecrosis remains unchanged even with the most modern of techniques. It is clear that the 

prevalence of osteonecrosis after proximal humerus fractures increases over time [3]. Fractures 

with a humeral head split and complex three- and four-part fractures are also at risk for the 

development of malunion and osteonecrosis after internal fixation [5, 6]. Both shoulder 

hemiarthroplasty and, more recently, reverse total shoulder arthroplasty (RTSA) are indicated 

for these more complex fractures with high complication rates with humeral head preserving 

procedures. Joint replacement has limited indications, strict selection of patients, and 

significant invasivity, but faster active recovery [4, 5]. The use of hemiarthroplasty for treating 

displaced three or four-part fractures was initially reported by Neer [12]. Multiple studies 

subsequently reported inconsistent results for ROM and function [2-4, 7-11]. Complications 

include displacement of the tuberosity fragments, persistent pain, glenohumeral joint space 

narrowing, and heterotrophic ossification.  
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Objectives  

The objectives of the present study was to compare the 

PHILOS with primary hemiarthroplasty for treatment of 

specific Neer Group (IV-VI) fractures and assess the 

functional outcome in patients admitted to Orthopaedic 

Department of IMS&SUM Hospital, Bhubaneswar from 1st 

January 2016 to 31st December 2018 in terms of pain, 

shoulder stability and range of movements at shoulder joint 

Speed of recovery, shoulder function, health-related quality of 

life, and complications. 

 

Methodology  

It was a retrospective study conducted at IMS&SUM 

Hospital, Bhubaneswar during the period of January 2016 to 

December 2018.A total of 60 patients more than 60 years age, 

with a Neer Group (IV-VI) fracture of the Proximal Humerus 

were treated in IMS & SUM Hospital, Bhubaneswar. In 21 

(35%) patients, primary HA was performed, PHILOS was 

performed in 39 (65%) patients. Both groups were similar in 

allcriteria. All patients with un-displaced proximal humerus 

fractures, pathological fractures and those with compound 

fractures with or without neurovascular deficit, fractures older 

than 21 days, multiple co-morbidities, polytrauma, unwilling 

patients were excluded from our study. We analyzed all initial 

AP, Lateral & Axillary Radiographs and available CT scans. 

We reviewed these patients charts retrospectively. Patients 

preoperative history and medications were documented. AP 

and LAT radiographic examinations at the time of injury, 

after surgery, and at the time of last follow-up 12months were 

available for all patients.  

Functional and clinical assessments using the age and gender 

specific Constant-Murley Score (CMS) and the Visual 

Analogue Scale were performed at the last followup or at the 

time of a complication. No apparent differences between the 

two groups regarding group size, age, sex, or comorbidities 

were seen. At minimum followup of 3,6,9,12 months, 

Constant-Murley score, were calculated. Results with 

complications were analysed in both the groups and there 

were no significant differences between the two groups as 

regards Constant-Murley scores. 

 

Surgical Procedure  

Patients were randomized to either Hemiarthroplasty or 

PHILOS group. PHILOS was performed in 39 cases with the 

patient in supine or in beach chair position on a radiolucent 

table and a deltopectoral approach was used. The fracture was 

reduced and provisionally stabilized with Kirschner wires. 

The reduction was confirmed as adequate with use of image 

intensification. The PHILOS was positioned, at least 5-8 mm 

distally to the upper end of the greater tuberosity and 2mm 

posteriorly to the bicipital groove. Care was taken to ensure 

that a sufficient gap is maintained between the plate and the 

tendon of the long head of the biceps. When fracture 

reduction and subsequent screw positioning was considered 

adequate, the plate was fixed definitively with the insertion of 

angular stable screws in the humeral head. The use of angular 

stable or standard cortical screws for the humeral shaft holes 

was left to the treating surgeon. A final image intensifier 

cheverify. 

 

    
 

Fig 1: (PHILOS) 

 

For the hemiarthroplasty group, which included 21 patients, a 

modular prosthesis (Depuy Global Fx System) was used. Its 

stem was 130-mm long and 8 mm thick for 9 patients; and 12 

received stem size of 140 mm long and 10 mm thick size. Its 

humeral head thickness was one size less or equal to the 

extracted humeral head and included 46x18 mm, 46x15 mm, 

40x18 mm, and 40x15 mm. Patients were placed in the a 

semi-Fowler beach chair position. For all cases, deltopectoral 

approach was used. The short head of biceps and the 

coracobrachialis muscle were displaced medially before 

access can be gained to the anterior aspect of shoulder joint. 

With the greater and lesser tuberosities retracted out of the 

way by sutures, a bone clamp was used to retrieve the 

fractured humeral head. We measured the resected humeral 

head for height and diameter using the Humeral Head 

Template. The selected humeral head component must be 

approximate the resected humeral head height and radius of 

curvature. The Global Advantage Humeral Head trials for the 

fracture set range from 15, 18 and 21mm heights and 44, 48 

and 52mm diameters are available. After selection of the 

humeral head component we extracted cancellous graft from 

the head for secure tuberosity fixation. Medullary canal was 

preparedby serial reaming (6-12mm). We attached the proper 

size trial head to a trial stem, and placed it into the 

intramedullary canal, with elbow in 90-degree flexion and 

parallel to the floor and in zero degree rotation while 

maintaining 30-degree retroversion. Appropriate size head 

was then fixed over the stem. Greater and lesser tuberosities 

were reconstructed over the implant withthe help of non-

absorbable sutures. 
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Fig 2: (Hemiarthroplasty) 

 

All the surgical procedures were performed by the same 

qualified surgeon. Antibiotic prophylaxis with first generation 

Cephalosporins are given intravenously, preoperatively and 

post operatively for 48hours.Postoperatively the patients 

received a thromboprophylaxis during the stay (e.g. LMW 

Heparin or equivalent).In terms of rehabilitation standard 

protocols were followed. Arm slings are given for the first 6 

weeks combined with mobilization instructions. 2 weeks 

postoperatively, active range of motion were given, after 

another 2 weeks active external rotation was encouraged and 

initiated. Rehabilitation was supervised by a Physiotherapist 

of the hospital. 

 
Table 1: (Constant Murley Score: in all the patients) 

 

CMS Score Hemi Arthroplasty (21) PHILOS (39) 

Poor 2 1 

Moderate 4 8 

Good 8 12 

Excellent 7 18 

 

  
 

Fig 3: (Constant Murley Scoring System) 
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Table 2: (Shoulder Range of Movement) 

 

Shoulder Range of Movement Hemiarthroplasty PHILOS 

Good 12 30 

Moderate 7 8 

Poor 2 1 

 

 
 

Fig 4: (ROM of shoulder) 

 

Results 

Clinical and radiographic complication rates were comparable 

in both groups at the last followup. The complication rates 

were 30.8% (12 of 39) for the PHILOS group and 33.33% (7 

of 21) for the HA group. The most frequent complication in 

the PHILOS group was stiffness of the shoulder joint in (11 of 

39; 28.2%) who later improved by physiotherapy. Screw cut-

out attributable to secondary collapse of the fracture was not 

seen. AVN of the head was seen in (1 of 39; 2.6%) case that 

later was managed by Hemi-Arthroplasty. In the HA group, 

posterior malreduction of the greater tuberosity was seen (1 of 

21; 4.8%) case that healed in this position, 3 of 21(14.3%) had 

an acromio-humeral distance less than 7 mm at the last 

radiographic follow up. Of those, 1 patient had complete 

resorption of the greater tuberosity with primary posterior 

malposition and 2 with primary correct reduction. No sign of 

prosthetic loosening was seen in any patient at the time of the 

last radiographic followup. Post-operative stiffness of 

shoulder in HA group was seen in 7 of 21(33.3%) out of 

which 5 patients (71.42% of affected patients) have shown 

improvement with physiotherapy. 

The findings in the Constant-Murley scores between the HA 

and PHILO Streated fractures revealed Excellent outcomes in 

33% in HA, 46% in PHILOS, Good outcomes in 38% in HA, 

31% in PHILOS, Moderate in 19% in HA, 20% in PHILOS, 

Poor outcomes in (10% in HA, 3% in PHILOS).In patients 

operated with PHILOS, Range of Movement of Shoulder post 

operatively was Excellent in (30 of 39; 76.9%), Moderate in 

(8 of 39; 20.5%), Poor in (1 of 39; 2.6%). In patients operated 

with HA, range of movement of shoulder post operatively was 

Excellent in (12 of 21; 57.1%), Moderate in (7 of 21; 33.3%), 

Poor in (2 of 21; 9.6%). 

 
Table 3: (Patient Characteristics) 

 

Patient Characteristics Hemi Arthroplasty (21) PHILOS (39) 

Male / Female 9/12 16/23 

Side Affected (L/R) 7/14 14/25 

Delay to Surgery (in days) 4.95* 3.02* 

Mean age range in years 66.3(60 to 81) 63.6(61 to 78) 

*mean  

 

Conclusion  

It can be concluded from the above study that though the 

functional outcomes and quality of life in ORIF group in 

comparison to HA group was better, although most outcomes 

were not significantly different. The overall acceptable 

outcome and limited need for secondary surgical interventions 

in the ORIF group indicate that ORIF is a sufficient method 

for elderly patients with lower functional demands. 
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