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Abstract
Introduction: Proximal humerus fractures are commonly encountered fractures in general orthopaedic
practices around 6% of fractures of humerus fractures.
Material and Method: The present study had 40 cases of proximal humerus fracture treated by
PHILLOS plate. This prospective study was conducted in the department of orthopedics at a tertiary care
centre, Krishna hospital and research centre karad from May 2017 to November 2019
Observation: The most common complications included varus malunion the occurrence of which was
12.5%, AVN 5%, screw perforation of the humeral head into the joint 10% and infection 2.5%
Results: The study shows 20% excellent, 60% good, 15% satisfactory and 5% poor results on Constant
Murley Score.
Conclusion: PHILOS plate holds the key to stabilization of proximal humerus fracture.
Keywords: PHILOS, proximal humerus, orthopaedic practices

Introduction
Proximal humerus fractures are regularly encountered fractures in general orthopaedic
practices around 6% of fractures of humerus fractures. In osteoporotic humerus, fractures of
proximal humerus are listed third in incidence wise behind distal end radius fractures and
compression fractures of the vertebrae. A 2006 Finnish study estimated the incidence of fallrelated proximal humerus fractures has tripled since1970. Around 85% occur in people older
than 50, and the incidence peaks in the 60- to 90-year-old age-group with a female to male
ratio of 70:30.
Treatment of the fracture of proximal humerus is aimed at maximizing patient’s post operative
functional outcome and managing the pain to its least possible level. The various modalities of
treatment range from non-operative modalities such as strapping, immobilization to
arthroplasty. The algorithm of management of the proximal humerus fracture still holds too
much confusion in itself.
Aims of Study
 To functionally evaluate the PROXIMAL HUMERUS Type 3 and type 4 Fracture treated
with PHILOS plate with early joint mobilization
 To achieve maximum functional activity at shoulder joint
Material and Method
The present study had 40 cases of proximal humerus fracture treated by PHILLOS plate. This
prospective study was conducted in the department of orthopedics at a tertiary care centre,
Krishna hospital and research centre, karad from May 2017 to November 2019.
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Inclusion Criteria
 Adult patients
 Either sex
 Displaced proximal humerus fractures of type 3 and type 4 variety
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For operative treatment outlined by Neer i.e. an angulation of
articular surface of more than 45 degrees, a displacement
between the major fractures fragments more than 1 cm or a
fracture with valgus impaction

Work up
1. History Taking
Important historical elements include the patient’s level of
independence, functional demands, and any preexisting
rotator cuff condition, hand dominance, and are these factors
contribute to clinical management decisions.
Neer divides the proximal humerus into 4 conceptual and
functional “parts”: the greater tuberosity, the lesser tuberosity,
the articular segment (head), and the humeral shaft. In order
to qualify as a part, the fragment must have greater than 1 cm
of displacement or 45 degrees of angulations. The greater
tuberosity is an exception to this rule, requiring only 0.5 cm
of displacement to be considered a part. The Neer
classification has shown moderate rater reliability. Outcomes
and rates of rotator cuff injury correlate with the
classification.

Exclusion criteria
 Non displaced proximal humerus fractures – type 1 and
type 2 fractures
 Fracture dislocations
 Head splitting fractures
 Infection at the site of fracture
 Patients below age 18 years
 Pathologic fractures

Fig 1.

2. Pre-Operative Work Up
The trauma series of the shoulder consists of three views: true
AP, the lateral or scapular-Y, maxillary views and a Valpak
view for evaluation of fracture anatomy, comminution, and
fragment displacement.

Fig 2.

3. Operative procedure
Surgery was performed in beach chair position on a
radiolucent table under general anesthesia using the anterior
deltopectoral approach. The greater and lesser tuberosity
fragments were tagged with non-absorbable sutures. The
tuberosity fragments were reduced to the lateral cortex of the
shaft. Reduction of the tuberosities may indirectly reduce the
head fragment; alternatively, to restore the medial calcar of
the proximal humerus, an elevator was inserted to disimpact
the head fragment. If required, the fracture was reduced and
provisionally fixed into position using 1.5 mm Kirschner
wires, sutures was passed through the rotator cuff and
attached to the plate through the suture eyelets before
permanent fixation with the contoured proximal humerus
locking plate will be performed. On the anteroposterior view,
the plate was ideally placed 8-10 mm distal to the superior tip
of the greater tuberosity; from the lateral view, the plate was
centered against the lateral aspect of the greater tuberosity. An
adequate gap was left between the plate and the biceps tendon
to prevent disruption of the anterior humeral circumflex artery
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or entrapment of the tendon. The initial screw was then placed
in the elongated hole in the humeral shaft (in classic 3 or 4
part fractures), so that the height of the plate could be
adjusted. After achieving the appropriate fracture reduction
and plate position, the locked screws were inserted into the
humeral head using the insertion guide and sleeve assembly.

At least three distal shaft screws were inserted. A final
fluoroscopic image was taken to ensure adequate reduction
and proper medical support. Rotator cuff, capsule and
subscapularis muscle tears/avulsions were repaired
meticulously. The wound was closed in layers and a suction
drain will be inserted.

Table 1.
Minimally Invasive design
Plate Fixation
1-year follow-up study of 54 patients treated with the S3 angular stable plate
2-year follow-up study using the radiolucent carbon fiber-reinforced polyetheretherketone plate

Three and Four part fractures
Open reduction with PHILOS plating was used in patients
with good bone quality and complex fracture patterns. When
plating complex fractures, suture fixation of the tuberosities
and medial augmentation with cement, bone graft, and calcar
screws were inserted for medial support.
4. Rehabilitation
Active assisted and passive exercises were used during the
first two weeks, and 3 weeks later active motion was started.
On the 8th postoperative week, daily activities were allowed.
Patients were followed up on OPD basis at 2 weeks at first
postoperatively then after every month till 6 months then
every 3 monthly till 2 years. At every follow up, patients were
assessed clinically for shoulder stability and range of motion
and radio graphically checked for the progress of fracture
healing. Radiographic union was defined as bridging
trabeculation across the fracture site in the absence of
hardware breakage or cut-out. The complications were also
documented.

Constant-Murley scores
63
75
71.3

Observations
For our study, age incidence for the study reveals most cases
in between 51-60 years in all types of fractures.
Table 2.
Age group
41-50
51-60
61-70
71-80
81-90

Male
Female

No. of cases
02
20
10
06
02

No. of cases
28
12
40

%
5
50
25
15
5

Percentage
76
24
100

The sex distribution of the patients in the study have a male
predominance.
The side of fracture affected in the study was more on the left
side.
Table 3.
Left
Right

No. of cases
28
12
40

Profession
Labourer
Housewife
Bussinessmen
Factory worker
Driver

Fig 3

5. Evaluation
Evaluation of results were done on basis of scoring system
given by Constant and Murley score, the scoring system of
which comprises four parts: pain, power, activities of daily
living and range of movement.

%
70
30
100

No. of cases
20
10
04
04
02

%
50
25
10
10
5

The patient profile on screening the patients for the
occupation labourer were more common amongst
housewives, businessmen, factory worker and drivers who
took part in the study.
The mode of injury for the fractures was high energy
polytrauma; road traffic accident most common among
industries and fall.
Table 4.
Mode of injury
Road traffic accident
Industrial accidents
fall
Complications
Varus Malunion
Avascular Necrosis
Screw perforation of humeral
infections

Fig 4.
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No. of cases
25
10
05
No. of cases
5
2
4
1

%
62.5
25
12.5
%
12.5
5
10
2.5
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The complications associated with the fractures and treatment
complications included Varus malunion 12.5%, AVN 5%,
screw perforation of the humeral head into the joint 10%, and
infection 2.5%.
The study was assessed with Constant Murray score with
excellent in 8 patients; good in 24 patients; satisfactory in 6
patients and poor in 2 patients.
Table 5.
Outcome
Excellent
Good
Satisfactory
Poor

No. of cases
8
24
6
2

Thyagarian et al.
Kettler et al.
Hentle et al.
Thanasias et al.

%
20
60
15
5

57.5
52 to 72
55
74.3

Discussion
In our study, men are exposed to more high energy trauma
compared to female counterparts in our tertiary care hospital
in isolated fractures of the proximal humerus {1.27:1}
Operative treatment of comminuted and displaced proximal
humeral fractures, especially in osteoporotic bone, the
PHILOS plate is used with minimally invasive technique. The
mean Constant Murley score of 57.4 due to various
complications encountered with plates. Various studies on
Neer's 3-part, and 4-part fractures, mean age in this series was
58 years (range 19-92 years).
The study results align with our results with respect to the use
of locking plates for proximal humerus fractures. The locking
plate for proximal humerus fractures has a steep learning
curve and appropriate surgical technique is very important for
achieve good functional outcome. In our study also the mean
Constant score for 4-part fractures was 48.6 which were
inferior as compared to 3-part fractures (57 respectively).
Post operatively, various complications were observed. A
varus malunion was observed in 5 patients (12.5%) and was
found to be the commonest complication in our study.
Yang et al.
Helwig et al.
Thanasi’s et al.

7.6 %
12.6 %
11.6%

In our patient population, screw perforation occurred in 4
patients (10%). An early implant removal was done in two of
these patients who had poor outcome. The locking mechanism
was found to give inadequate evaluation of the bone quality
and screw fixation.
Vascular necrosis (AVN) is one of the most dramatic
complications requiring re-operation. 2 patients (5%) in our
study were reported to have developed osteonecrosis of the
humeral head and poor results. The risk of osteonecrosis
increases if the anterolateral branch of the anterior humeral
circumflex artery is damaged. Deep wound infection was seen
in 1 patient (2.5%).
Postoperatively, 6 patients (15%) in our study got their plate
removed. One patient got his plate removed because of deep
infection with distal screw and plate pullout, two patients
(8%) got his plate removed because of AVN and implant
loosening, two patients got his plate removed due to screw
perforation, malreduction and implant loosening. These 5

patients had poor outcome.
A high rate of complications was found in our study in early
cases but later on with surgeon’s experience, further less
complications were encountered.
Various studies have stressed out the association of high rate
of complications and need for reoperation. The limitation of
this study is lack of a control group and less follow up period
and we do not evaluate any patient characteristics which can
be risk factors for failure of this now common fixation
technique.
Conclusion
Fixation of proximal humerus fractures with proximal
humerus locking plates is associated with satisfactory
functional outcomes in 3-part fracture. The incidence of
complications and subsequent re-operation is relatively high.
Based on our observations, inadequate positioning of the
implant resulted in reduced functional outcome. Hence, to
improve functional results, we consider plate positioning to be
of utmost importance when using PHILOS plate fixation.
Adequate surgical skills and surgeon’s experiences with the
surgical technique are necessary to achieve correct implant
exaction and avoid these intraoperative errors.
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