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Abstract

Introduction: The proximal humerus fractures are a relatively common entity and are very difficult to treat as the shoulder joint
is a versatile joint with high degree of motion. The fracture comprises 4-5% of all fractures and as high as 45% of the humerus
fractures.

Materials and Methods: A total of 19 patients of complex fractures of proximal humerus and fracture-dislocations of proximal
humerus, who were managed with proximal humerus internal locking system plating were included in the study.

Results: In 11 patients, the right-sided injury was seen and in eight patients, injury was left sided. The age of the patients ranged
from 28 years to 56 years with a mean age of 42.7 years. Most of our patients were Neer’s three-part and four-part fractures,
and fracture-dislocations as two-part fractures were again managed differently (conservatively or J nails, cross K-wires, Rush
nails, and external fixators). We had five fracture-dislocations, 12 patients with comminuted three- and four-part fractures, and
two patients with two-part fractures.

Conclusion: Proximal humeral fractures are relatively common fractures and difficult to treat entities for the age; they occur
frequent comminution and difficulty in achieving reduction and hardware application.
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INTRODUCTION There are a large number of surgical treatment options
for fracture of proximal humerus ranging from cross
The proximal humerus fractures are a relatively common ~ K-wires, titanium elastic nailing system/Endet’s nails used

entity and are very difficult to treat as the shoulder joint in the form of ] nails, proximal humerus plates, and even
prosthetic replacement in the form of hemiarthroplasty

for severely comminuted fractures. However, there is no
general consensus available for deciding the management
protocol. Neer’s classification is widely accepted for the
classification of these fractures into two-part, three-part,
four-part, fracture-dislocations, and articular surface
the more difficult to treat. In young adults, the fracture fractures.!! Management becomes difficult in three-part
management is tough due to high functional demands, and four-part fractures and further for fracture-dislocations
frequent comminution and the fracture being a high  and articular surface fractures and humeral head fractures.
energy trauma.

is a versatile joint with a high degree of motion. The
fracture comprises 4-5% of all fractures and as high as
45% of the humerus fractures. The fractures are seen in
all ages from children to the elderly. In the eldetly, the
fracture is mostly osteoporosis related, which makes it all

We here present our experience with proximal humerus
internal locking system (PHILOS) plate with complex
IS fractures and fracture-dislocations of proximal humerus

Month of Submission : 09-2019 at a tertiary care center at Bilaspur.
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Month of Publishing : 11-2019 The purpose of the study was to find out the functional
outcome of PHILOS plating in complex fractures and
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fracture-dislocations of proximal humerus, in patients
presenting to a tertiary care center at Bilaspur from April
1, 2014, to March 31, 2016.

MATERIALS AND METHODS

A total of 19 patients of complex fractures of proximal
humerus and fracture-dislocations of proximal humerus,
who were managed with PHILOS plating were included
in the study.

Inclusion Criteria

All the proximal humerus fractures managed by PHILOS
plates during the study period were included in the study
between 18 and 60 years of age.

Exclusion Criteria

Patients above 60 years of age or below 18 years of age were
excluded from the study as protocol for their management
was different and age would become one of the important
confounding variables in terms of bone quality and muscle
strength in patients above 60 years of age and delayed
healing in such patients due to severe osteoporosis.

As opposed to plate fixation, children with proximal
humerus fractures in our institute, were managed by K
wire fixation and were excluded from the study.

Table 1: Pain scores

Pain Scores
No pain 35
Slight, occasional, no compromise in activity 30
Mild, no effect on ordinary activity 25
Moderate, tolerable, makes concessions 15
Marked, serious limitations 5
Totally disabled 0

Table 2: Function

Function Scores

Strength—normal
Good

Fair

Poor

Trace

Zero
Reaching—top of head
Mouth

Belt buckle
Opposite axilla
Brassiere hook
Stability—lifting
Throwing
Pounding
Pushing

Hold overhead
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One patient who did not turn up for follow-up was excluded
from the study. One patient of fracture-dislocation of
humerus was taken for surgery but due to lack of bone
stock and improper hold of the implant, the fracture
fixation could not be done. The patient later denied
shoulder arthroplasty and was excluded from the study.

The patients’ age distribution was from 28 years to 56 years.
In all these patients, primary management of the fracture by
slab immobilization/shoulder immobilizer was given, and
cold fomentation and anti-inflammatory agents were started
at the time of admission. After all routine investigations and
proper pre-operative assessment, the patients were taken for
surgery. All patients were operated by the author and his team.
Standard beach chair position was utilized for the surgery
and in all patients, deltopectoral approach was taken. General
anesthesia with brachial plexus block for post-operative pain
was instituted for all patients. Preoperatively, two shots of
the third-generation cephalosporin were given. The mean
time between injury and surgery was 10.9 days. The mean
duration of surgery was 137 min. Postoperatively, arm pouch
sling was applied. Physiotherapy was started as soon as

Table 3: Range of movement

Range of movement Scores

Flexion—180°
170°
130°
100°
80°
<80°
Abduction—180°
170°
140°
100°
80°
<80°
Extension—45°
30°
15°
<15°
External rotation—-60°
30°
10°
<10°
Internal rotation—90°
70°
50°
30°
<30°

ONWPRARINO_2,WAO-_2NW_2ANWRRTO_DNWROO®

Table 4: Anatomy

Rotation, Angulation, Joint incongruity, Retracted Scores
Tuberosities, Failure Metal, Myositis, Non Union, Avn

None 10
Mild 8
Moderate 4
Marked 0-2
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Figure 4: Pre-operative image of another comminuted fracture
proximal humerus

Figure 1: Comminuted three-part fracture proximal humerus
pre-operative

Figure 2: Three-dimensional computed tomography scan of the
same patient

Figure 3: Post-operative image of the patient Figure 6: Patient with fracture-dislocation

patient was comfortable in the post-operative period which ~ patients were followed up at 14 days, 6 weeks, 3 months,
progressed from passive range of movement exercises to  and 6 months and further monthly follow-up until fracture
active gradually to patients’ comfort and pain tolerance. The  union. In all the follow-ups, patient’s parameters in terms
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Figure 7: Post-operative image of the same patient

Figure 8: Clinical image of a patient operated for
fracture-dislocation with satisfactory results

of pain, function, and range of movements were noted
and patient’s X-rays anteroposterior views and axial views
were taken to see for union. One patient did not turn up for
follow-up after suture removal and was excluded from the
study. Another patient, who was taken for surgery but due to
inadequate bone left for fixation due to a large defect in the
humeral head, had to be kept out of the study. The patient
was later given the option of shoulder hemiarthroplasty but
she refused. Finally, 19 patients were included in the study
who had completed all the mentioned follow-ups or achieved
union. The outcome was evaluated by Neer’s score which is
an objective score taking into consideration pain, function,
range of movement, and anatomy.

RESULTS

A score of 90-100 was excellent, 80-89 satisfactory, 70-79
unsatisfactory, and <70 was considered failure (Neer’s
scoring system) [Tables 1-4].

A total of 19 patients were included in the study. There
were 12 male patients and 7 female patients. In 11 patients,
the right-sided injury was seen and in eight patients,
injury was left sided. The age of the patients ranged from
28 years to 56 years with a mean age of 42.7 years. Most
of our patients were Neer’s three-part and four-part
fractures, and fracture-dislocations as two-part fractures
were again managed differently (conservatively or | nails,
cross K-wires, Rush nails, and external fixators). We had
five fracture-dislocations, 12 patients with comminuted
three- and four-part fractures, and two patients with
two-part fractures. Union was achieved in all patients at a
mean of 4.6 months. We had no patients who had avascular
necrosis (AVN). Six patients had excellent results. In nine
patients, the result was satisfactory. Three patients had
unsatisfactory results and in one patient, we had infection
due to which he needed implant removal in the 8" month
post-operative period and had poor result. As such, there
was no fixation failure after primary fixation.

Figure 1 depicts the pre operative X ray of a patient with
comminuted 3 part fracture of proximal humerus. The
CT scan of the same patient is shown in Figure 2. We
can see how effectively CT scan can delineate the fracture
configuration. The patient was taken for PHILOS plating
and the plate was applied. Post operative X rays of the
patient can be seen in Figure 3 showing good reduction.

X rays of another patient with comminuted fracture
proximal humerus is seen in Figure 4. The post op X rays
of the same patient are shown in Figure 5.

Figure 6 depicts X rays of a patient with fracture dislocation.
The patient was managed successfully by PHILOS plating,
The patient had good reduction |Figure 7] and good
functional outcome with good range of movement

[Figure 8].

DISCUSSION

Proximal humerus fractures are one of the most difficult to
treat entities. The treatment becomes all the more difficult
due to reduced bone stock due to osteoporosis in elderly
population where these fractures are common.

There are multiple treatment options in the management
of theses fractures including percutaneous pinning,
] nailing, external fixator application, Rush nails, MultiL.oc
nails, hemiarthroplasty, simple non-locking plates, and
internally locked plates or PHILOS. As per literature for a
periarticular and intra-articular fracture, one has to achieve
good anatomical reduction and rigid stable internal fixation
which can allow early mobilization and early fracture healing
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at the same time. Percutaneous K-wites, external fixators,
J nails, and Rush nails are more biological and less invasive.
Neither the reduction achieved with them is anatomical
(due to closed techniques) nor the fixation is rigid enough
for initiation of early range of movement. To add to it,
complications such as pin-tract infections further limit
their use. With non-locking plates used the chances of
loss of reduction, screw cutout and fixation failure are high
as the region of fixation is mainly metaphyseo-epiphyseal
region which is mainly cancellous bone and the situation
is confounded by osteoporosis. In addition, most of the
fractures we catered to were comminuted three-part, four-
part fractures or fracture-dislocations, in which there were
multiple fragments and fixation with simple plates was tough
to achieve and hold. The torsional stability is better with
locking plates that were confirmed by Siffti ¢ /P in their
cadaveric studies. MultiLoc nailing, in a study by Hessmann
et al, has yielded good results. However, we have little
experience with such MultiLoc nailing devices. In view of
all the above, we performed our study with PHILOS plates.

Screw cutouts and implant failures, we had none. Owsley
and Gorcezyca ¢f alP) in their study had a screw cutout rate
of 23% and Doshi ez a/”! in their study had it at 5.66%.
We had one case where we could not achieve fixation due
to no hold of the screws due to very less bone stock and
comminution. This patient was not included in the study.
It we include the patient in the study, as a case of failed
fixation or failure to achieve fixation, our fixation failure
rate was 5% which is comparable to Doshi e a/. We had
no cases of AVN which is again comparable to Doshi ¢z a/.

Computed tomogtraphy scan (CT) is of undue importance
before proceeding for surgery and deciding the plan of
action. In most of the cases of fracture especially those with
a fracture-dislocation, the CT scan was performed at the
fragments of fracture identified preoperatively so that planning
of reduction and fixation could be done preoperatively. We
suggest a pre-operative CT scan for all comminuted proximal
humerus fracture patients. It is also important so as to see if
the humeral head is also fractured. In case of humeral head
fracture, it is better to go for replacement as there are high
chances of AVN and loss of fixation.

Finally, accuracy of reduction and rigidity of fixation are
another deciding factor for outcome in such cases. A valgus
reduction is a must with little space for varus reduction.
Avarus reduction may lead to loss of fixation, implant cutout,

and high stress on rotator cuff, leading to poor functional
outcome.! Furthermore, we must stress here on the fact
that in all cases, author and his team aimed for anatomical
reduction with special care to restore the medial calcar and
maintain the calcar with oblique calcar screws (supetiorly
directed inferomedially placed) in most of the cases. This
was in accordance with Krappinger ¢ a/® who said that
anatomical fracture reduction and good medial cortical
alignment are the most important factors for secondary
displacement. Gardner ¢ a/"” have previously shown that
screw cutout rates are high following loss of medial support.

CONCLUSION

Proximal humeral fractures are relatively common fractures
and difficult to treat entities for the age; they occur frequent
comminution and difficulty in achieving reduction and
hardware application. However, with the advent of
locking plates, the results are good in our experience.
Understanding the fracture anatomy and obtaining near
anatomical reduction with medial calcar restoration is the
key to surgical management of these fractures.
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