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Abstract:
Background: To evaluate the clinical, radiological, and functional outcome of fractures involving the proximal part
of the humerus treated operatively using proximal humeral internal locking osteosynthesis system (PHILOS).
Methods: At the Government General Hospital (GGH) in Srikakulam, a series of 30 patients with closed proximal
humerus fractures (Neer’s types), with a mean age of 51 years (range, 23-70 years), were surgically treated between
October 2020 and November 2022. Using the Neer’s functional scoring system, the functional outcome was evaluat-
ed; radiological outcomes are analyzed by serial periodical x-rays and complications were noted.
Results: All fractures have shown fracture union within an average period of twelve weeks. The average range of
active Flexion, external rotation and abduction are 130.8°, 46.67° and 127° respectively. 17 (85%) of cases had
normal muscle strength in the shoulder. Patients with 2-part fractures had better functional outcomes than 3-part
and 4-part fractures. Skin necrosis, wound gaping and Deltoid atony was observed in one case each, post-operative
joint stiffness in two cases; instability malunion and heterotrophic ossification was identified in one case each.
Mean Neer’s functional score is 87.1.
Conclusion: proximal humeral fractures when managed surgically using PHILOS plate particularly in poor quality
bones and comminuted fractures, gives a better stability and early mobilization, and hence greater range of move-
ments and lesser stiffness.
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Introduction

Fractures involving the proximal humerus are defined
as "fractures that take place at and or proximal to the
surgical neck of the humerus”. In 2000, approximate-
ly 706,000 fractures involving proximal end of hu-
merus had reported worldwide. It constitutes four
percent of all fractures and nearly one-half of all hu-
merus fractures. It is the 2ndmost prevalent injury of
the Omos girdle in adults & 2nd most frequent upper
extremity fracture >65 years of age group, and third
most among non-vertebral osteoporotic fractures after
proximal femur and distal radius fractures, represent-
ing for 10% of fractures in these population group. It
has a unimodal distribution in the adult group, peak-
ing at 84 years of age for both genders [1]. Fractures
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involving the proximal end of the humerus have be-
come progressively more frequent over the past dec-
ades, and the yearly number of 275,000 fractures is
expected to reach by 2030. The majority of proximal
humerus fractures don't require surgery. Fracture
repair is growing more often than prosthesis replace-
ment, while surgical therapy is becoming more com-
mon. It has a significant regional variation in fracture
incidence, ranging from 0.57 to 4.97 per 1,000. The
rate of operatively managed fractures shows similar
variability from less then ten percent to forty percent
or more [1]. Most research concurs good denouement
with non-operative management of un-displaced frac-
tures; recent prospective studies suggest that signifi-
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cant functional disability might occur, with over two-
thirds of patients reporting chronic pain. Therefore,
the impact of decreased quality of life in this patient
population might be significant. However, aged and
weaker individuals tend to have more complicated
fractures. In an effect, up to one-third of patients with
proximal humerus fractures may require hospital ad-
mission. Hence, surgical corrections are advised, and
the patient no longer needs to be renounced with a
sophisticated plating system to have good results. We
intend to evaluate functional denouement of proximal
humeral fractures treating by ORIF with PHILOS
plating in perspective of a variety of movement and
possible essential functions around the Omos girdle,
radiological outcome, and subsequent distortions in
the process and after completion of the healing.

Aims & Objectives

To evaluate the clinical, radiological, and functional
outcome of fractures involving the proximal part of
the humerus treated operatively using proximal hu-
meral internal locking osteosynthesis system
(PHILOS) plating at Government Medical College,
Srikakulam; To evaluate fracture patterns; To assess
the complication rates of the implant.

Materials & Methods

In this prospective research, which was conducted at
the Government General Hospital & Government
Medical College, Srikakulam from October 2020 to
November 2022, thirty cases of surgically treated
proximal humerus fractures employing PHILOS
plates were evaluated for their functional and radio-
logical outcomes.

Type of Study: Prospective intervention analysis
Source of Data

Adults (>18years) with proximal humerus fractures
admitted to department of orthopaedics, GMC &
GGH, Srikakulam.

Study Duration: From October 2020 to November
2022.

Sample Size: 30
Inclusion Criteria

e  Patients with the fractures of proximal Humerus,
who are skeletally matured and aged >18 years.

o Satisfy Neer's criteria for operative displace-
ment, i.e., displacement between major fracture
fragments >10mm or articular surface angula-
tion >45°

e Neer's two, three, and four-part fractures.

Exclusion Criteria
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e Patients with Open fractures.

e Pathological fractures (due to tumors).
e Associated neurovascular injury.

e  Associated head injury.

Methodology

Preoperative

After the initial resuscitation, a complete clinical ex-
amination was carried out to rule out any other con-
comitant injuries, and a thorough history was record-
ed. Status of the distal neurovascular system was
evaluated. Fractures were classified according to
Neer’s classification.

Operative Procedure
Type of Anesthesia

Twenty-four individuals had surgery with intersca-
lene and supraclavicular block. The remaining six
patients underwent combined general anaesthesia
with an inter-scalene block in anticipation of a longer
procedure due to difficulties with fracture fragments
reduction.

Patient Positioning

To move the index side forward and open up the an-
terior half of the joint, all patients were placed supine
on the operating table with a sandbag between the
medial border of the scapula and the spine.

Approach: The traditional Deltopectoral technique
was used to operate on all of the patients.

Operative Technique

After cutting the epidermis, subcutaneous tissue and
fascia, blunt dissection of deltoid, and Pectoralis
major muscle is done, then the conjoint tendon was
identified and retracted medially. With the aid of
1.5mm, or 1.8mm, or 2mm K-wires, the fragments
were indirectly reduced and momentarily stabilized
under the guidance of image intensifier. After achiev-
ing acceptable reduction, The Biceps tendon's long
head was recognized, kept intact and it was not com-
promised since the plate was then positioned 2 mm
laterally to it. With the aid of a specially created
screwdriver and locking head screws, the metaphyse-
al shaft and the portion of the humerus head were
joined together. An image intensifier was used to
verify the plate's ultimate location in several planes.
The shoulder was examined for fixation stability, the
lack of impingement, and range of motion. None of
the subject in the present evaluation had need of bone
grafting. The suction drain was left in place, and inci-
sion is closed in layers with 1/0 or 2/0 Vicryl sutures
and 1/0 or 2/0 Ethilon sutures.
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Fracture Dislocation

The coracoid process was pre-drilled, osteotomised,
and retracted with the tendon in instances of irreduci-
ble fracture-dislocation. After passing a blunt hemo-
stat between the subscapularis and capsule with the
arm in external rotation, stay sutures were placed
then one inch from its insertion, the subscapularis
was split and retracted. To open the joint, the capsule
was longitudinally incised, and the articular fragment
was subsequently reduced.

Postoperative Protocol

In all the patients, the arm was placed in acuff and a
collar or an arm sling or a shoulder immobilizer. On
day two following surgery, the drain was taken out.
Ice packs were used to minimize the swelling. Pas-
sive elbow flexion and extension were initiated with-
in 24-48hrs. Intravenous antibiotics are given till the
8" post-operative day. Sutures were removed on the
10" to 14" post-operative day. X-rays are taken in
the immediate post-op period to document the frac-
ture alignment, reduction, and fixation. After that, X-
rays are taken at intervals of 6 weeks, 3 months, 6
months, 9 months and 12 months to check on the
progression of fracture union and look for any im-
plant loosening, deviation, screw penetration, screw
back out, impingement, and failure.

Rehabilitation

Phase I: exercises consisting of pendulum exercises,
was started in the first week. Gentle passive forward
flexion internal and external rotation exercises were
initiated by the third week.

Phase II: exercises consisting of active range of mo-
tion exercises and resistive exercises were started by
4-6 weeks of the post-operative period.

Phase III: exercises comprising advanced stretching
and strengthening exercises were initiated in the third
month. Lifting of light weight objects was started
after three months

Follow Up: Every two weeks for the first three
months, and then every month after that, the patients
were visited on at regular intervals. The minimum
and maximum follow-up intervals were 6 months and
12 months, respectively. Neer’s scoring system [2]
was adopted to evaluate the functional outcome of
present study cases. The following parameters were
taken into account while evaluating the findings dur-
ing follow-up: Pain; Function- Strength, Reaching,
and Stability; Range of movements; Anatomic resto-
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ration; Radiological recording of fracture union
progression. Post-op radiological outcome was ana-
lyzed by periodical x-rays by assessing the fracture
union, neck-shaft angle (NSA) [>120°- normal; <=
120° - abnormal], greater tuberosity (G.T.) to articu-
lar surface (AS) distance [Ideal: 5-8mm], medial
hinge reduction, and presence (or absence) of calcar
screw.

Observations

Male cases (70%) were predominated. The majority
of patients were in their 6™ decade (30%). The most
common mode of injury is free fall at ground level
(50%). None of the cases with bilateral fractures
were reported. All the cases are right-handed domi-
nant persons and the right arm is involved 19
(67.3%).

Within the five days of injury, 16 (53.3%) cases were
reported to the hospital. 20% of cases (6 out of 30)
had undergone previous native management either in
splinting, massage or attempted reduction and splint-
ing. Nine (09) cases, i.e., 30% of cases, had associat-
ed fractures. All the cases had closed injuries.
Neer's2-part fracture is the most common type, with
56.7% of patients.

In 2-part fractures, Greater tuberosity fracture is the
predominant type of fracture. The 4-part fractures
accounted for only 3.3% of patients. Fracture disloca-
tions were present in 10% of patients (3 cases). One
patient needed post-operative immobilization with
Plaster of Paris. Cases were taken up for surgery on
an average of 5.23 days after admission. 60%of pa-
tients did not have any complaint of pain during fol-
low-up.

The average range of active Flexion was130.8°. The
average range of active external rotation is 46.67°.
The average range of abduction is 127°. 17(85%)
cases had normal muscle strength in the shoulder.
Patients with 2-part fractures had better functional
outcomes than 3-part and 4-part fractures. All frac-
tures have shown fracture union within an average
period of twelve weeks. None of the cases encoun-
tered implant loosening or failure.

Results

Functional outcome was analyzed with the ability to
perform day-to-day activities by assessing Strength,
Reaching, and Stability. Of the 30 patients 18 (60%)
patients had excellent result, 8 (26.7%) satisfactory, 3
(10%) unsatisfactory and 1(3%) failure. [Table-1].
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Table 1:

S. No. Neer’s scoring system Rating No. of cases Percentage
1 Excellent (90-100 points) 18 60%
2 Satisfactory (80-89 points) 8 26.7%
3 Unsatisfactory (70-79 points) 3 10%
4 Failure (<70 points) 1 3.3%

( _ N

Final Result of Neer's functional
scoring system
Num.f €ases ! Percentagceeem
\_

Figure 1: Final result of Neer’s functional scoring system

Radiological Outcome

Fracture alignment, Quality of reduction, restoration
of articular congruity, fracture union, screw penetra-
tion, back-out, PHILOS plate deviation, implant
loosening, and failure were evaluated radiologically
during the follow-up. All fractures had shown union,
and the average time taken for the fracture union was
approximately twelve weeks. One patient with a 3-
part fracture developed mal-union. No cases had en-
countered with implant deviation, screw back out,
screw penetration, impingement, and failure. Neck-
Shaft angle (NSA) was normal in 28 (93.3%) cases,
and 2 (6.7%) cases had abnormal. All the cases had
ideal greater tuberosity (G.T.) to articular surface
(AS) distance, medial hinge reduction, and presence
of calcar screw.

Complications

Early complications were encountered in three (10%)
patients. One case with type 2 diabetes mellitus de-
veloped a wound gaping due to infection requiring
secondary suturing after Glycemic control. One case
with a 3-partfracture had skin necrosis which re-
solved with intravenous antibiotics. One case had a
Deltoid atony after surgery which was alleviated with
the sling and strengthening exercises.

Late complications were experienced in 5 (25%) of
patients. One patient with a 4-part fracture had a
mal-union of the Greater tuberosity, limiting the
abduction above 90°. The patient who had the Del-
toid atony initially, after the operation, is debilitat-
ing. Two cases had joint stiffness. Both patients later
had a manipulation under general anesthesia. One
patient had developed Heterotropic ossification with
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a 3-part fracture, probably because the patient had
exerted native treatment in the form of many massag-
es, attempted reduction, and splinting.

Discussion

In this prospective interventional study, we have
evaluated thirty cases of fractures involving proximal
humerus in adults managed surgically using PHILOS
plates in Government General Hospital, Srikakulam.
There was preponderance of men 21(70%) in the
present study proportionate to the results of the study
conducted by AA Martinez [3] involving 31 cases,
Srikanth et al [4] involving sixteen cases and Nitin
sharma et al [5] involving twentyfive cases of proxi-
mal humeral fractures. In the current evaluation, the
mean age of the patients was 51 years which was
equivalent to the results of Hawkins, Bell and Gurr
[6], Chintan Doshi [7], Flatow & Co. [8] and Micheal
Plecko et al. [9] showing fractures mostly involving
in the 6th decade of life. In the present evaluation, the
most common mode and mechanism of injury was
self-slip & fall at ground level and fall on an out-
stretched hand were more related to the results of
Flatow & Co. [8] as fall on the outstretched arm was
the prime mechanism of injury and mean age of the
cases are 53 years in their study. The average age is a
little lower since our folks lack good bone stock qual-
ity and women reach menopause sooner in life.
Neer’s Classification is the widely used system for
the fractures involving Proximal Humeral. It has
gained universal clinical acceptance by Orthopaedic
surgeons and radiologists and is considered to have
significant implications for both treatment options
and outcomes. Although various publications have
noted a poor degree of inter-observer authenticity, the
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current study also adhered to Neer's four-part classi-
fication. Sidor & Co. [10] reported a reliability co-
efficient of 0.48 for one viewing, 0.52 for eleven
viewings.

Accurate radiographic examination is crucial for the
effective use of this classification [11]. In assessing
these fractures, it was found that Neer's three view
trauma series was the most useful. The importance of
these series has been shown by Richard J, Hawkins S
and R. L. Angel [12]. Computed tomographic scans
were done to determine the direction of dislocation in
circumstances with ambiguous findings. Flatow &
Co. [8] believed that sole reliance on standard AP
radiograph may lead to underestimation of the
amount of displacement of fragments. The majority
of fractures in the current research (56.7%) were two-
part fractures, with greater tuberosity fractures being
the most frequent kind. In 10% of the cases, associat-
ed dislocations were detected. If the tuberosity frag-
ment in the Glenohumeral Dislocation Reduction
remained more than 1 cm dislocated or more than 45
degrees angulated, Open Reduction & Internal Fixa-
tion was done. The muscles of the rotator cuff are
repaired and reattached to enable dynamic stability
restoration in such individuals [8]. In a group of 12
patients who had surgical ORIF with PHILOS plates
treatment for a two-part greater tuberosity fracture,
Flatow & Co. [8] reported 50% outstanding results
and 50% good performances. Three-part fractures
that get closed therapy are frequently accompanied
by significant discomfort, limited range of motion,
and impairment. According to a study by Hawkins et
al. [6], surgical intervention for healthy, active people
who suffer 3-part proximal humerus fractures is ad-
vised since it is linked with good to excellent out-
comes in >80% of patients. When using the screw
tension band approach to repair 3-part fractures, Cor-
nell and Levine [13] observed positive outcomes.
Prosthetic replacement has been utilized for 3-part
fracture by various authors. Less than 10% of pa-
tients treated with open reduction and internal fixa-
tion for four component fractures and fracture dislo-
cations had satisfactory or outstanding outcomes [14,
15]. Several isolated instances of revascularization of
the humeral head after open reduction and internal
fixation shown good recovery. In several cases de-
scribed in the literature, there was no solitary articu-
lar fragment with 4-part fracture, and the follow-up
was insufficient to rule out long-term osteonecrosis.
Hugg and Lundberg found 74% AVN for similar
fractures when ORIF was used. According to reports,
the prevalence of avascular necrosis can reach ninety
percent in 4-part fractures and 3-25% in 3-part frac-
tures [16, 17]. All authors agree that replacing a
prosthesis has provided pain relief in excess of 90%
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of cases, although there have been varying degrees of
success in terms of strength, function, and range of
motion. With a modified procedure that uses the long
Deltopectoral approach and superior rehabilitation,
Neer and Mcllveen have identified 90% outstanding
outcomes. Although, many author reports that hemi-
arthroplasty outcomes in 3- and 4-part fractures are
better than locking plate technique in aspects of avas-
cular necrosis, implant failure and rate of re-
operation, recent meta-analysis denied the same [18].
According to the results of the current study, the ma-
jority of patients (86.7%) reported no pain, only little
discomfort rarely, or no activity impairment. This
finding is consistent with findings of Hawkins &
Co.[6,19] and Flatow & Co. [8]. The mean active
abduction in the 2-part fractures of present study was
132.6° and mean external rotation was 48.2° which is
approximately similar to the study done by Flatow &
Co. [8] inastudyofl2cases of 2-partfractures of prox-
imal humerus managed surgically. The average ab-
duction in the 3-part fracture of was 121.3° and ex-
ternal rotation was 44.58°, proportionate to the find-
ings of Hawkins & Co. [6] in 15 cases of 3-part frac-
ture of proximal Humerus managed surgically. All
Cases of 3- and 4-part fractures had regained at least
100° abduction and about 92% of these individuals
exhibited healthy and normal muscular strength,
which was equivalent to the research work of Haw-
kins & Co. [6] and Flatow & Co [8]. In the present
study few complications were seen but all fractures
shown the radiological union and similar to Moonot
P et al [20] & Gardner M J et al [21] the average time
required for fracture union was about 12 + 2 weeks.
Mal-union occurred in one patient with a three-part
fracture. There were no reports of implant deviance,
screw penetration, screw back out, impingement, or
failure.

Additionally, our study has limitations. First, there
were insufficient controls for outcome comparison
and a small number of patients, mostly of Neer’s type
2 were included. Second, the follow-up time was
only short to medium term, which was insufficient
due COVID-19 pandemic. The fractures involving
proximal part of Humerus may be immensely chal-
lenging. There are so many drawbacks for the incau-
tious patient and surgeon to nullify, over the course
of the therapy. The need of thorough and accurate
diagnosis, as well as the development of simple, safe
procedures for restoring anatomical stability, fracture
union, and cuff integrity, adequate muscle strength
and range of movements.

Conclusions

As PHILOS has choice for more number of screws
for humeral head than the conventional locking plate,
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it provides more stable fixation and early mobiliza-
tion of the patients. As PHILOS plate has options of
multidirectional screws, it will aid in better stability.
Earlier the intervention better the results can be
achieved. Functional results from isolated fractures
are superior to those from fracture dislocations. The
effectiveness of surgery will be determined by an in-
depth knowledge of morphology and bio-mechanical
principles, as well as the careful selection of patients.
The positive accuracy come from surgical techniques
that produce stable fixations that permit passive
movement early on. The functional prognosis of
PHILOS treated 2-part fractures is superior to that of
3- and 4-part fractures. Radiological outcome evalu-
ated by mean quality of reduction and union of frac-
ture in 2 & 3-part fractures is better than in 4-

Figure 2: (above to down) Pre OP Xray; Immediate Post OP Xray; IntraOP pictures; 6™ month & 12" month
follow up Xray; clinical pictures at 12" month

Case 2:
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partfractures. Finally, within the limitations of the
present study it concluded that proximal humeral
fractures when managed surgically using PHILOS
plate particularly in poor quality bones and commi-
nuted fractures, gives a better stability and early mo-
bilization, and hence greater range of movements and
lesser stiffness.

Illustrative Cases
Case 1:

A 49-year-old male patient, after h/o of RTA, came
with pain& swelling in the Left shoulder and was
diagnosed as neer's three-part fracture and mange
with 5 holed PHILOS plating.

A 57 years old male patient, h/o of RTA, came with pain & swelling in the right shoulder and was diagnosed as
Neer's three-part fracture and manage with 5 holed PHILOS plating
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Figure 3: (above to down) Pre OP Xray and C Arm pictures; Intra OP pictures; Immediate Post OP Xray &
6™ month follow up Xray; clinical pictures at 12" month

Case 3:

A 45year female patient, after h/o of RTA, came with pain swelling in the right shoulder and was diagnosed as
Neer's three-part fracture, treated with 4 holed PHILOS.

Figure 4: (above to down) Pre opP Xray & IntraOP plctures, Immedlate Post oP Xray, 6" month & 12
month follow-up Xray; clinical pictures at 12™ month
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