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Abstract:

Aim: The aim of the present study was to assess the functional outcome following internal fixation with the
PHILOS (proximal humeral interlocking system) for displaced proximal humeral fractures.

Methods: The presents study was conducted in the Department of Orthopaedics, We treated 50 consecutive
patients who had displaced proximal humeral fractures, with PHILOS (proximal humeral interlocking system)
plating at a single large teaching hospital. The fracture was classified using Neer’s classification.

Results: 70% were males as compared to 30% females. 66% had road traffic accidents mode of injury and 34%
fell on surface. Maximum patients belonged to 56-75 years followed by 36-55 years age group. Most of the
patients who were not able to do routine activity belonged to 76-95 years. 7 patients had pain in shoulder and 6
patients had stiff shoulder.

Conclusion: Our results show that good fracture stability was achieved, and the functional outcome was very
good in younger patients and it declined with increasing age. Early mobilization of the shoulder can be achieved
without compromising fracture union.
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Introduction

extent of displacement is an essential factor with
regard to the choice of treatment. Non displaced or
minimally displaced fractures can be treated
conservatively. Displaced fractures of the humerus
are preferably treated by means of surgical
intervention like percutaneous or minimally
invasive techniques such as pinning, osteosynthesis
using cancellous screws, intra-medullary nails,
open reduction and internal fixation with proximal
humeral plates and hemiarthroplasty. [7,8]

The incidence of trauma related skeletal injuries
have been on the rise in recent years and proximal
humeral fractures alone account for approximately
4 to 5% of all bony injuries. [1] multiple factors
related to patient, surgeon and fixation technique
govern the outcomes of these injuries. Though
locking plate technology was recommended for
fixing proximal humeral fracture there are varied
reports regarding functional outcomes and
complication rates observed among studies. [2,3]
The proximal humerus locking compression plate
is anatomically contoured and the threaded screw
heads are locked into the threaded plate holes to
prevent screw toggle, slide and pull out. Because of
the greater angular stability and better screw
anchorage stability these devices offer, early
mobilization can be achieved without the risk of
screws becoming loose and/or secondary loss of
reduction as seen with non-locking plates. [9]

Proximal humerus fractures account for 4-5% of all
fractures with a prevalence of 70 per 100,000,
raising to 405 per 100,000 in population aged over
70 years. [4] they are the commonest fractures in
elderly population, which ranks the third, the first
and second being, hip and distal radius fractures
respectively. [5] there are two important causes for
these alarming high incidences are improved life
expectancy with sedentary life style leading to

senile osteoporosis which is the major cause of The aim of the present study was to assess the
these fractures and increasing number of high functional outcome following internal fixation with
velocity motor vehicle accidents these days. [6] the
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the philos (proximal humeral interlocking system)
for displaced proximal humeral fractures.

Materials and Methods

The presents study was conducted in the
department of orthopaedics, narayan medical
college & hospital, sasaram, bihar, india for one
year. We treated 50 consecutive patients who had
displaced proximal humeral fractures, with philos
(proximal humeral interlocking system) plating at a
single large teaching hospital. The fracture was
classified using neer’s classification.

The classification is based on the degree of
displacement and angulations of the anatomical
segments regardless of the level of fracture or the
mechanism of injury. [10] the criteria used to select
these patients for surgery were the amount of
displacement of the fracture fragments (45 degrees
of angulation and 1 cm of displacement) and the
quality of function of the shoulder preoperatively.
The operations were carried out by 2 specialist
shoulder surgeons. The mean age of the patients
was 58 years (range, 19-92 years). The cause of
injury was mainly a simple fall, but other causes
were road traffic accidents, skiing and fall from a
ladder. The surgery was carried out within 10 days
of the injury and within 2 weeks. Postoperatively
the patients were assessed clinically and
radiologically. The average follow-up period was 9
months (range, 4-12 months). Functional shoulder

assessment was done using the ases [11] score and
constant scoring system. [12]

Physiotherapy Regime

Our physiotherapy regime consisted of polysling
for 3 weeks with pendulum exercises, followed by
active assisted external rotation to neutral and
active assisted flexion. At 6 weeks they were
allowed full range of movements.

Surgical Technique

Through a deltopectoral approach, the fracture site
is exposed taking care of the soft tissue envelope to
maintain a good vascular supply. The anterolateral
branch of the anterior humeral circumflex artery,
which is the primary blood supply to the proximal
humerus, can be damaged while exposing the
tendon in the bicipital groove, and care should be
taken to avoid this complication as this may
jeopardize the blood supply to the humeral head
and increase the risk of avascular necrosis. [13] the
fracture is then reduced anatomically, and the
locking plate is applied onto the proximal humerus.
The technically demanding part of the operation is
to get the correct version of the humerus while
applying the plate. The height of the implant is set
by inserting the guide wire. It cannot be too high
due to risk of impingement, and it cannot be too
low as there will be insufficient holes to put the
screws into the head of humerus.

Results
Table 1: Base line characteristics of the study
| Number | Percentage (%)
Sex
Male 35 70
Female 15 30
Occupation
Labourer 33 66
Agriculture 7 14
Professional 4 8
Housewife 4 8
Students 2 4
Comorbidity
None 30 60
Diabetes mellitus 6 12
Hypertension 6 12
Others 5 10
Chronic kidney disease 3 6
Mechanism of injury
Road traffic accident 33 66
Fall on surface 17 34
Limb involved
Right 28 56
Left 22 44
Neer’s fracture type
Two-part 26 52
Three-part 14 28
Four-part 10 20
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Head-shaft angle

Normal (125-145) 6 12
Varus (<125) 20 40
Valgus (>145) 24 48
Metaphyseal comminution

Yes 17 34
No 33 66

70% were males as compared to 30% females. 66% had road traffic accidents mode of injury and 34% fell on

surface.

Table 2: Age groups of patients and averages of the American Shoulder and Elbow Society and Constant

Scores, respectively

Age in years Total no. of patientsN (%) ASES score Constant score
15-35 10 (20) 80/100 74/100
36-55 14 (28) 72/100 73/100
56-75 17 (34) 58/100 55/100
76-95 9(18) 54/100 36/100

Maximum patients belonged to 56-75 years followed by 36-55 years age group.

Table 3: American shoulder and elbow society objective assessments (average)

Age Forward elevation % | External External rotation at | Internal rota- | Strength
range of movements | rotation at | 90°abduction tion
achieved 0°
15-35 | 85-95 558-648 558-648 Level of T12 18/20
36-55 | 85-95 358-448 558-648 Level of L3 15/20
56-75 | 65-74 358-448 358-448 Level of sacrum | 14/20
76-95 | 55-64 358-448 258-348 Level of sacrum | 12/20
Table 4: American Shoulder and Elbow Society subjective assessments (average)
Age Pain score(=no pain Activity of daily living, e.g., put on acoat, comb hair, toileting, etc.
15-35 5/10 27/30
36-55 6/10 23/30
56-75 7/10 18/30
76-95 8/10 17/30

Most of the patients who were not able to do routine activity belonged to 76-95 years.
Table 5: Complications in patients

Complications

No. of cases

Sub acromial impingement

Screw perforation

Infection

Varus malreduction

Restricted ROM (Stiff shoulder)

Pain in shoulder

Q|| |= ==

7 patients had pain in shoulder and 6 patients had
stiff shoulder.

Discussion

Most of the proximal humerus fractures which are
undisplaced can be treated conservatively. [14]
However, displaced fractures require surgical
treatment for better outcomes. [15] The treatment
goal is to achieve a painless shoulder with full
range of motion. Fixation of proximal humeral
fractures with plates and screws has been
associated with complications such as pullout of
screws in  osteoporotic bone, subacromial
impingement and avascular necrosis of the humeral
head due to excessive periosteal stripping. [16,17]

70% were males as compared to 30% females. 66%
had road traffic accidents mode of injury and 34%
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fell on surface. This is in contrast to the earlier
epidemiological studies which state accidental fall
as the most common mode of injury. [18,19]
Vijayvargiya et al study also reported fall (53.8%)
as the predominant mode of injury followed by
road traffic accidents (46.2%). [20] Maximum
patients belonged to 56-75 years followed by 36-55
years age group. Most of the patients who were not
able to do routine activity belonged to 76-95 years.
7 patients had pain in shoulder and 6 patients had
stiff shoulder. The use of PHILOS plates and
screws to fix proximal humeral fractures has been
linked to problems such as subacromial
impingement, screw pull-out in osteoporotic bone,
and avascular necrosis due to severe periosteal
stripping. The use of T-buttress plates in fixing
proximal humeral fractures has been linked to a
significant rate of fixation failure, according to
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Kristiansen and Christensen. [21] Wijgman et al
[22] found that 87 percent of patients with three-
and four-part fractures treated with T-buttress
plates had good intermediate and long-term results.
The participants in their study had an average age
of 48 years. Fractures of the Proximal humerus
have lately been treated with novel implants such
as the plan tan, humerus fixator plate, Polaris nail,
and PHILOS plate. Two cancellous compression
screws in the head of the humerus are combined
with a plate on the shaft of the humerus to form the
humerus fixator plate. According to Sadowski et al
[23], the use of this device in older patients results
in a 100% failure rate. Polaris nails have been
demonstrated to be effective in both older and
younger patients with 2 part fractures.

In this work, a new surgical strategy for the
treatment of displaced proximal humerus fractures
was presented. It combines the ideas of traditional
plate fixation with the principles of locking screws.
For the proximal humerus, the plate is pre-shaped
and contoured. [24] The advantages of this implant
include the improved purchase in osteopenic bone,
no loss of reduction or varus/valgus angulations,
and angular and axial stability of the construct
provided by the locking screws in the plate. We
obtained preliminary results in terms of functional
outcomes using locking plates. The procedure's
main technically problematic part is acquiring the
correct version of the humerus for proper plate
positioning. We had some impingement concerns
with the early sample of patients due to the
relatively newer implant and the novel technique
used. Because this plate does not affect the
envelope of the soft tissue, it causes less injury to
the vascular supply of the fracture, lowering the
likelihood of osteonecrosis. [25]

Conclusion

Our results show that good fracture stability was
achieved, and the functional outcome was very
good in younger patients and it declined with
increasing age. Early mobilization of the shoulder
can be achieved without compromising fracture
union.
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