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ABSTRACT

Introduction: The fixation of fractures in the proximal humerus is challenging and is linked to high rates of complications, particularly
in senior patients, because of osteoporotic bones. Locking plates were created with the proximal humerus' anatomy in mind. These
plates are more biomechanically suitable for fixing proximal humerus fractures due to their low profile. Because of their low rate of
complications, locking plates are now often utilized to fixate fractures in the proximal humerus.

Aims/ objective: To compare the effectiveness and evaluate the functional outcome and problems related to locking humerus plating
utilized in fixing displaced proximal humerus fractures.

Materials and Method: Patients of either sex of age greater than 18 years with displaced fracture of proximal humerus according to
Neer classification criteria had PHILOS locking plating and open reduction internal fixation while under general anaesthesia. Constant
shoulder and Neer score were used for the functional evaluation. Every follow-up visit included radiography to assess fracture union
and to record any complications such as fracture malalignment, loss of reduction, or varus-valgus mal-union.

Results: Most of the patients (54.28%) were greater than 50 years of age and most of them were male (65.71%). RTA was major cause
of fracture in more than 70 percent of cases. Most of the cases were 2-part facture of humerus (48.57%) followed by 3-part fracture
in 28.57% of cases. Incidence of plate impingement or varus malunion were less than 10%. Stiffness was present in only 11.43% of
cases. 65.72% of patients had excellent or good outcome after locking humerus plating as per constant shoulder and Neer score. Only
11.43% of patients had poor outcome.

Conclusion: For the treatment of proximal humerus fractures, locking compression plates are advantageous primarily because they

provide solid fixation, angular stability, and the possibility of early physical recovery.

Keywords: Proximal Humerus Fracture, Locking Humerus Stability, Good Union, Mal-union, Functional Recovery.

INTRODUCTION

s the most prevalent type of humerus fracture

(45%), proximal humerus fractures can account for

up to four to five percent of all fractures.” ?
Osteoporosis is linked to an increased risk of proximal
humerus fractures in the elderly population. 3 In older
patients, proximal humerus fractures rank third in
frequency. > The fixation of fractures in the proximal
humerus is challenging and is linked to high rates of
complications, particularly in senior patients, because of
osteoporotic bones. 3

Falling onto an outstretched hand is the most frequent
mechanism of injury, especially in elderly female patients
with osteoporosis. Younger patients usually have proximal
humerus fractures after high-energy trauma, like auto
accidents. ® Eighty percent of proximal humeral fractures
are non-displaced or only slightly displaced, and they can
be managed conservatively.® K-wire fixation and non-
operative therapy cause stiffness and a reduction in range
of movement. 7-°

The best way to treat fractures that are unstable or
displaced is still up for debate. The literature has reported

a number of methods, involving arthroplasty,
percutaneous or minimally invasive procedures with pins
or screws, intramedullary nailing, open reducing of
fractures and internal fixation with proximal humeral
locking plates, and intramedullary nailing. 7 1° The PHILOS
(Proximal Humerus Internal Locking System) plate was
created to reduce the considerable number of
complications connected with such fractures and to
enhance angular stability, particularly in osteoporotic
bones. &°

Non locking plates, such as cloverleaf and T-plates, have a
high incidence of failure in fragile osteoporotic bones and
a high chance of complications, such as AVN (avascular
necrosis), subacromial impingement, and slippage of the
screws. %12 Tension band wiring has not been shown to be
beneficial for treating proximal humerus fractures,
according to several research. 131 Later, blade plates were
developed, which were more robust than the standard
plates that had been used before. However, because of
their wider profile and poor hold in osteoporotic bones,
blade plates have an elevated rate of failure. **

Although load sharing devices such as intra-medullary nails
have a lower lever arm, they are linked to a high likelihood
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of complications (31%) because not enough proximal
screws were purchased. ® Reversing or undoing the
proximal screw was among the most frequently observed
issue. The 2-part fractures of the proximal humerus
showed the best results.'” 18

Locking plates were created with the proximal humerus'
anatomy in mind. These plates are more biomechanically
suitable for fixing proximal humerus fractures due to their
low profile. ® In weak osteoporotic bones, they offer
locking screw anchoring and angular stability. *° These
plates feature tiny holes for attaching stitches or cerclage
wires to the rotator cuff muscle in addition to numerous
locking screws. For improved pull-out durability, this plate
additionally offers a variety of locking screw alternatives
that can be installed in a divergent or convergent
manner.'® 201 Because of their low rate of complications,
locking plates are now often utilized to fixate fractures in
the proximal humerus.t* 20

The purpose of this research was to compare the
effectiveness and evaluate the functional outcome and
problems related to locking humerus plating utilized in
fixing displaced proximal humerus fractures.

MATERIALS AND METHODS

It was an observational & prospective study conducted in
department of orthopaedic of a tertiary care hospital of
eastern India from July 2022 to June 2023 after getting
approval from institutional ethics committee under the
guidelines of good clinical practice and declaration of
Helsinki.

Inclusion Criteria:

Patients of either sex of age greater than 18 years with
displaced fracture of proximal humerus according to NEER
classification criteria?! planned for surgery using locking
humerus plating were included.

Exclusion Criteria:

Patients with shoulder dislocation or planned for revised
surgery for implant failure, or having pathological fracture
from primary or metastatic cancer or having open fracture
wound or with neurovascular abnormalities were
excluded.

Sampling Method:

Consecutive sampling method was used and all patients
meeting our eligibility criteria during study period were
enrolled after taking written informed consent from the
eligible subjects who were provided with participant
information sheet in their local language.

Patients had PHILOS locking plating and open reduction
internal fixation while under general anaesthesia. All
patients received three intravenous doses of antibiotics
(first generation cephalosporins), the first administered
prior to surgery and the other two administered following
it. On the first post-operative day, exercises with a
shoulder pendulum, active assistance, and passive

exercises were begun. As soon as radiographs showed
fracture union, active shoulder workouts were initiated.
Early mobilization lessens pain during the recovery phase
and encourages the patient to keep up physical therapy
after being released from the hospital.

Constant shoulder and Neer score were used for the
functional evaluation.?? Follow up was done every six
months and at the first, third, sixth, and twelve weeks.
There were four grades for the continuous score: Poor (0
to 55 points), moderate (56 to 70 points), good (71 to 85
points), and excellent (86 to 100 points). Every follow-up
visit included radiography to assess fracture union and to
record any complications such as fracture malalignment,
loss of reduction, or varus-valgus mal-union. Failure was
characterized as the humeral head developing AVN
(avascular necrosis), mal-union, non-union, and backing
out of the screw or plate breakage or pull-out. Radiographs
were taken to check for union or any of the
aforementioned complications, and patients were
assessed using the Neer score at the last follow-up.

Cortical continuity, callus development, and the existence
of bridging osseous trabecula were regarded as indicators
of good union radiologically. The angle that exists between
the humerus head and humeral shaft axis is known as the
humeral head-shaft angle. The head's apex was used to
draw a line that was perpendicular to the anatomical
neck's closest medial and lateral ends. The head-shaft
angle was evaluated between the radiographs taken
immediately after surgery and the latest follow-up. It was
further classified as major varus (115°), minor varus (115—
124°), normal (125-145°), minor valgus (146-155°), and
major valgus (155°).

Statistical Analysis

Data collected from the patients were represented in
tabular form using Microsoft Excel 365 and transferred to
graph pad version 8.4.3 for further statistical analysis.
Patients’ demographic and clinical characteristics such as
like age, sex, cause of fracture, side of fracture,
complications and grading based on Neer score were
expressed as frequency and percentage using descriptive
statistics.

RESULTS

In this study, 35 patients with displaced fracture of
proximal humerus according to NEER classification criteria
planned for surgery using locking humerus plating were
included. Their baseline demographic and clinical
characteristics are given in Table 1.
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Table 1: Baseline demographic and clinical characteristics
of patients planned for surgery using locking humerus
plating

Variables Number of Percentage of Patients
Patients (n=35)

Age

18-30 6 17.14

31-50 10 28.57

50-60 9 25.71

>60 10 28.57

Gender

Male 23 65.71

Female 12 34.29

Cause of Fracture

RTA 25 71.43

Fall 10 28.57

Side of Fracture

Right 20 57.14

Left 15 42.86

Most of the patients (54.28%) were greater than 50 years
of age and most of them were male (65.71%). RTA was
major cause of fracture in more than 70 percent of cases.
Most of the fracture were of right humerus.

Table 2: Distribution of patients according to classification
of humerus fracture

Type Number of Percentage of
Patients Patients (n = 35)
2 Part Fracture 17 48.57
3 Part Fracture 10 28.57
4 Part Fracture 8 22.86

Most of the cases were 2-part facture of humerus (48.57%)
followed by 3-part fracture in 28.57% of cases.

Table 3: Frequency of complications found after locking
humerus plating

Complications Number of Percentage of
Patients Patients (n = 35)
Plate impingement 3 8.57
Varus Malunion 3 8.57
Stiffness 4 11.43

Incidence of plate impingement or varus malunion were
less than 10%. Stiffness was present in only 11.43% of
cases.

Table 4: Distribution of patients with respect to constant
shoulder Neer score

Grade Number of Percentage of
Patients Patients (n = 35)
Excellent 11 31.43
Good 12 34.29
Moderate 22.86
Poor 11.43

65.72% of patients had excellent or good outcome after
locking humerus plating as per constant shoulder and Neer
score. Only 11.43% of patients had poor outcome.

40
35
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20
15
10

(2]

Poor

Excellent Good Moderate
Figure 1: Outcome of Patients after Surgery as per Neer

Score

Figure 2: Antero-Posterior Radiograph of 1-Year Follow Up
of a Patient aged 26 Years Showing Good Union

Figure 3: Antero-Posterior Radiograph of 2-Year Follow Up
of a Patient aged 55 Years Showing Varus Malunion

DISCUSSION

The current study sought to assess the clinical result
following PHILOS plate attachment as well as any potential
follow-up issues. The study has published the preliminary
PHILOS plate fixing results. The premise that the surgical
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approach to plate fixation does not significantly affect the
result is also supported by this research.

In general, a higher percentage of patients attained
satisfactory union, with fewer than 10% experiencing
malunion. RTA, which involves 2-part, 3-part, and 4-part
proximal humerus fractures, was the most prevalent type
of injury, according to a study by Arumugam S et al. on 30
patients, most of whom were male and elderly.?? 65.72%
of patients had excellent and good results, whereas
11.43% had poor results based on Neer's criteria. There
were no case of non-union. The average age in the study
by Chintan Doshi et al. was 54.30 + 5.80 years. 2

Significant rates of complication (16 to 36 percent) have
been reported in other researches. These include
osteonecrosis of the head of the humerus, subacromial
impingement, varus mal-union, non-union, and failure of
the implant. All of these complications have a negative
impact on the result. Moreover, the majority of these
issues were linked to subpar surgical methods, incorrect
implant placement, and inaccurate intraoperative
measurements of screw size and reduction. Furthermore,
to avoid potential problems such as avascular necrosis,
careful surgical incision is required to protect the
vascularity of the humeral head. 2> 2% 27 The functional
result of surgical treatment for proximal humerus fractures
is greatly influenced by early physiotherapy and
rehabilitation therapies, which enable swift mobilization
and a recovery to near-normal functional state.

Osteoporosis is more common in older adults, which has
led to an increase in the number of patients suffering from
proximal humerus fractures in recent decades. Numerous
investigations have demonstrated that osteoporosis
negatively impacts internal fixation anchoring and
increases the likelihood of failure. 2% 2° Individuals with
three or four component proximal humerus fractures are
more likely to experience significant non-union rates and
subpar clinical outcomes, particularly if traditional non
locking plates were used for fixation. 130

Proximal humeral fractures have been treated with a
variety of fixing techniques in the past, with varying
degrees of success. In Sadowski et al.'s study, 100% of the
problems following PlantTan plate fixation occurred,
particularly in elderly osteoporotic bones. The most
frequent event was dysfunction of the proximal screw. 3!
Numerous investigations on patients treated with tension
band wire have shown results comparable to the patient
recieving non-surgical therapy. '* * It has also been
demonstrated that cloverleaf and AO-T plates perform
poorly in patients with osteoporosis. 2 With such plates,
problems such as screw dysfunction, subacromian
impingement, and up to 40% AVN have been
documented.! 12 Later, the polarus nail was used to repair
similar fractures, but a significant rate of complications
(proximal screw dysfunction, additional surgery, and
lateral metaphyseal comminution, which increases the risk
of implant failure) were seen. 163233

Comparing locking plates to traditional plates from the
past, the former offer more stability. 3% 3> Numerous
researchers have proven that they prevent issues and
provide an improved functional outcome. *° As a result,
especially in older patients with low quality bones, the use
of locking plates for open fracture reduction and internal
fixation of fractures in the proximal humerus has become
standard procedure. ® 3¢ In addition, the stability the
plate provides affects the functional result. All of the
stresses in the locking plate system are transferred from
the bone to the plate via the locking head screws and the
other way around. Therefore, the fixed angle plates allow
for an increase in torsional rigidity and stability, which may
lead to a better result and a lower risk of problems such as
fractures distal to the plate, failure, AVN, and
dysfunction of the screws and plates. 3¢

This study is limited in two important ways. Initially, there
were fewer patients and a shorter mean follow-up period.
We propose that larger sample sizes and longer follow-up
times will help to confirm the findings found here.

CONCLUSION

With early mobilization, PHILOS plate fixation provides
satisfactory orthopaedic results in cases with proximal
humerus fractures. For the treatment of proximal humerus
fractures, locking compression plates are advantageous
primarily because they provide solid fixation, angular
stability, and the possibility of early physical recovery.
Patients benefit from prompt mobilization, improved
shoulder operation, and a significantly sooner return to
routine activities. Research comparing various methods for
applying locking humerus plating is necessary.
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