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ABSTRACT

Background: Proximal humeral fractures were treated conservatively in the past and often had compromised
functional results. With the advancement of surgical techniques, these fractures, especially displaced, are now more
often managed operatively; to meet the needs of the patient, provide early rehabilitation and better functional
outcome. The aim of this study was to assess the functional outcome of operative management of proximal humeral
fractures with Philos plate fixation.

Methods: In this prospective study, 30 patients aged 19-75 years (mean age 47.1 years) with fractures of the proximal
humerus, including two-, three-, and four-part fractures, were treated by open reduction internal fixation with Philos
plating. Patients’ functional outcomes were evaluated based on subjective (35 points) and objective (65 points)
parameters, as per the constant scoring system.

Results: Functional outcome based on the constant scoring system of the patient at 6 month follow-up were
compared. Excellent results were seen in 12 patients (40%), 2 had very good results (6.66%), 9 patients were having
good (30%) and 6 had fair (20%) functional outcome. One patient had poor functional results (3.33%). Avascular
necrosis (AVN) of the humeral head was observed in one patients.

Conclusions: Philos plate fixation for proximal humeral fractures provides good stable fixation with good functional

outcome and is a feasible option.
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INTRODUCTION

Proximal humeral fractures are the second most common
upper-extremity fracture and the third most common
fracture,most common being hip fracture and second
most being distal end radius, in patients who are older
than sixty-five years of age. They account for about 5%
of all injuries to appendicular skeleton.' In young
individuals, high velocity trauma is the cause of these
fractures, whereas simple fall can be the cause in older
individuals because of osteoporosis. The majority of
these fractures are stable, nondisplaced or minimally
displaced and can be treated nonoperatively.?

Approximately 20% of displaced proximal humeral
fractures may benefit from operative treatment.> Many
techniques of surgical management have been described,
but nf single approach is considered to be the standard of
care.

Many techniques have evolved over time to treat
displaced or comminuted proximal humerus fractures.
Percutaneous pinning and intramedullary nailing have
been employed with generally satisfactory results and
carry a low risk for infection, soft tissue disruption, and
blood loss.® However, many of these constructs are less
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stable than open reduction and internal fixation (ORIF)
with locking plates.>®

Open reduction and internal fixation (ORIF) with locking
plating is proving to be a promising option in the
treatment of displaced, comminuted proximal humerus
fractures. This approach offers several potential
advantages compared with more traditional open
techniques.® These benefits include improved fracture
stability because of the fixed-angle construct, particularly
in more comminuted fracture patterns and in osteoporotic
bone; a short period of immobilization with the
opportunity for earlier rehabilitation.” This study is
conducted to evaluate the results in terms of functional
outcome of proximal humeral fractures treated by
anatomic locking compression (PHILOS- proximal
humerus interlocking system) plate.

METHODS

This prospective interventional study was conducted at
Dr. R. N. Cooper Hospital and HBT Medical College,
Mumbai from May 2016 to April 2018, over a span of 2
years. Functional outcome in the form of constant score
were recorded at 6 months follow up and were compared.

Inclusion criteria

Inclusion criteria were patients of age above 18 yrs; two
part, three part and four part fracture of proximal
humerus.

Exclusion criteria

Exclusion criteria were children and adolescent patients
less than 18 yrs (hon fusion of epiphysis); pathological
fractures / old fractures; patients with compound
fractures; patient with other fractures.

Evaluation of patients

e Careful history of injury was elicited (from the
patients and/or attendants) and the severity of trauma
was assessed on admission.

e The general conditions of the patient were assessed
and any signs of associated injuries were sort for and
evaluated.

e The patients were clinically assessed to evaluate the
local injury. The local examination was done for
swelling, deformity, loss of function and altered
attitude. Any nerve injury was also looked for and
noted. Axillary nerve assessed by looking for
anaesthetic patch over lateral aspect of shoulder.

e Radiograph; antero-posterior view and axillary view
of proximal humerus were taken and classified as per
Neer's classification.

e The patient was taken for surgery after routine
investigation and after obtaining anesthesia fitness.
The consent for surgery was also taken from the

patient and attendants after explaining the procedure
and possible complications.

Operative technique

e The standard deltopectoral approach was used in all
cases with patient in beach chair position.

e After freshening the fracture fragment, fractures
were reduced. Temporary fixation with K- wires was
performed to hold the fracture reduction.

e The plate was positioned distal to the tip of the
greater tuberosity.

e The distal humeral screws were having bicortical
purchase. Proximal locking screws were extended till
subchondral area.

e Animage intensifier was used to check the quality of
the reduction, stability of the construct, plate
position, and length as well as position of the screws
to avoid penetration of the locking screws into the
glenohumeral joint in all the cases.

e After adequate fixation was confirmed, the wound
was closed in layers with proper wound dressing

Postoperative management

e All patient’s operated limb were supported using arm
pouch with cuff and collar sling.

e  Appropriate antibiotics and analgesics were used.

e Immediate post operative radiographs were taken to
determine the bone alignment and maintenance of
reduction.

e Passive range of motion and pendulum exercises are
begun immediately postoperatively

Follow up

e All patents were followed at 2 weeks and 4 weeks.
Further follow ups were at 8 weeks, 3 months and 6
months.

e The active ranges of motion were started at 1-2
weeks. Postoperatively, depending on stability of
osteosynthesis and bone quality.

e The sling is discontinued by 8-12 weeks depending
upon fracture stability.

e The patients were examined clinically and
radiologically. Assessed for range of motion and
bony union and complication.

Functional outcome evaluation

The final results were evaluated using Constant-Murley
score. This system base on 100 point score composed of a
number of individual parameters. The subjective
parameters assess the degree of pain the patient
experiences and the ability to perform normal tasks of
daily living as they apply to him or her in both activity
and position related terms. Both of these assessments are
subjective and are carried out independently prior to
objective testing of active motion range and shoulder
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power. Constant score were categorized as <30
=unsatisfactory; 30-39=fair; 40-59=good; 60-69=very
good; and 70 and over =excellent.?

Statistical tool

Simple statistical tools of mean and percentage were use,
as this study is not a comparative study.

RESULTS

The total numbers of cases in our study were 30. Age
range was from 19 to 75 years, with mean age of 47.1
years. Patients with age of more than >50 were 13
(43.33%) and those between 40-50 were 7 (23.33%) and
less than 40 were 10 (33.33%) (Figure 1).
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years years
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Figure 1: Patients in different age groups.
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Figure 2: Patient distribution as per sex and side of
fracture.
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Figure 3: Distribution as per type of fracture.

The sex wise distribution, 12 were females (40%) while
18 were males (60%) with m: f sex ratio of 3:2. 17
patients had fracture of left side (56.66%) and 13 had
right side fracture(43.33%) (Figure 2).

Out of total cases, 12 cases were due to road traffic
accidents (RTA) / high trauma force (40%) compared to
trivial/domestic fall which was reason in 18 of the cases
(60%). As per Neer’s type; 16 were 2 part (53.33%), 10
were 3 part (33.33%) while 4 were 4 part (13.33%)
fractures (Figure 3).

Table 1: Patient outcome as per constant score.

Grading of constant Number of  Percentage
score patients

Excellent ( >70) 12 40

Very Good (60-69) 2 6.66

Good (40-59) 9 30

Fair (30-39) 6 20

Poor (<30) 1 3.33

As per grading of the constant score to categorize the
outcome of patients, in present study, 12-excellent (40%),
2-very good (6.66%), 9 -good (30%), 6- fair (20%) and 1
- poor (3.33%) (Table 1).

Total mean constant score was 61.8. The mean constant
score in cases above 45 yrs of age is 50.53 and the mean
constant score in patients below 45 yr of age is 72.91. No
intra-operative complication was seen in any of the cases.
One case of impingement was seen for which implant
removal was done and the score improved after the
implant removal. 1 case of AVN was seen which was
then operated with shoulder hemiarthroplasty.

DISCUSSION

The proximal humeral fractures operative treatment of is
a challenge for orthopaedic surgeons and has been
controversial. Most of the un-displaced proximal
humerus fracture can be treated conservatively. For
displaced proximal humerus fractures, treatment with
conventional plates and screws have been reported with
high rates of unsatisfactory  outcomes and
complications.’® Locking plates are angular stable plates
which has advantage of secure fixation in metaphyseal
and osteoporotic bones. Locking plates are proven with
biomechanical studies that they resist physiological loads
more effectively.”>'? There are many clinical studies
which indicate that proximal humerus locking plates have
good result in proximal humerus fractures.**™

The average age incidence in present series of 30 patients
analyzed, was 47.1 years, which was consistent with the
age incidence in studies done by Egol et al, (61 years)
and the average age incidence in Gerber et al, study was
44.9 years.®"® Further as compared with other studies,
present study showed a higher incidence of fractures in
men than in women. The gender ration was 3:2. This
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higher ration can be explained by a higher involvement of
male in day to day activities in compare to female.

In our present study, fracture occurred on right side in 13
patients and on left side in 17 patients. Gerber reported,
in their series of 34 fractures, 16 were on left side and 18
were on right side.'® Two-part fracture was observed to
be the most common fracture pattern in the present study.
Similar observations had also been reported by
Bjorkenheim et al.® By contrast, Koukakis et al, Rose et
al, Siwach et al, and Fankhauser et al had reported a
significant higher incidence of three-part fractures in their
series.13'14’21’22

Thyagarajan et al in their study on 30 patients reported an
average Constant score of 57.5, with mean age of 58
years (range 19-92 years) and fractures were Neer's 2-
part, 3-part, and 4-part fractures.'® Aggarwal et al found
moderate to excellent outcome in 90% of patients in their
study. Constant score for younger patients was also
significantly higher (p=0.12). The mean age of the
patients was reported as 58.51 years (range 23-81 years)
and fracture types were Neer 2-part, 3-part, and 4-part
fractures and fracture dislocations.”” In our study mean
constant score was 61.8 which is comparable with other
studies mentioned.

AVN of the humeral head is a known complication of
proximal humeral fracture, reported most commonly with
four-part fractures. Kilic et al used Philos for fixation of
proximal humeral fractures and reported AVN in only
one of 22 patients in their series.® Korkmaz et al did not
observe osteonecrosis in any of their 41 patients operated
using the same implant** Frangen et al reported
osteonecrosis in 11 patients (6 were partial and 5 total).’
In our study, there was avascular necrosis (AVN) of the
humeral head in only one patient.

CONCLUSION

This study was done to evaluate the functional outcome
following surgical management of proximal humerus
fracture by PHILOS plate. Adequate surgical skills and
surgeon’s experiences with the surgical technique are
necessary to achieve correct implant fixation and avoid
intraoperative errors. Also postoperative physiotherapy
plays an important role in rehabilitation of the patient to
provide good results. In conclusion, the internal fixation
of proximal humeral fractures with the use of PHILOS
plates yields reliable results when utilized correctly. With
the use of correct surgical technique by a competent
surgeon, the anatomic locking compression plate is a
suitable option for surgical management of proximal
humeral fractures providing a good functional outcome.
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