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Abstract

Displaced fractures of the proximal humerus are common in elderly
patients and present a treatment challenge due to variable bone quality,
fracture pattern and functional demands. Open reduction with locking
plate fixation and closed reduction with per cutaneous K-wire fixation are
two commonly employed surgical modalities, each with distinct
biomechanical and clinical implications. To compare the clinical and
functional outcomes of open reduction and internal fixation using Philos
plate versus closed reduction and per cutaneous K-wire fixation in the
management of displaced proximal humerus fractures. This prospective
comparative study included 60 patients with displaced proximal humerus
fractures, allocated into two groups of 30 each. One group underwent
open reduction and internal fixation using Philos plates, while the other
was treated with closed reduction and per cutaneous fixation using
K-wires. Clinical and functional outcomes were assessed using the
Constant-Murley Shoulder Score and radiographic parameters at regular
follow-up intervals. At the final follow-up, patients treated with Philos
plate fixation demonstrated significantly higher Constant scores
compared to the K-wire group, indicating better functional outcomes. The
Philos group also showed superior fracture stability and alignment
radiographically. However, the minimally invasive group had reduced
operative time, less blood loss and fewer soft tissue complications.
Complication rates were comparable between the two techniques. Both
Philos plate fixation and closed K-wire fixation are effective in managing
displaced proximal humerus fractures. Philos fixation provides better
functional recovery and radiological outcomes, whereas per cutaneous
fixation offers the advantages of reduced surgical morbidity. Treatment
should be individualized based on fracture pattern, patient comorbidities,
and functional requirements.
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INTRODUCTION

Fractures of the proximal humerus account for
approximately 5% of all adult fractures and are the
third most common osteoporotic fracture after those
of the hip and distal radius. These injuries are
frequently seen in elderly individuals, predominantly
females, as a result of low-energy falls, while in
younger patients they often result from high-energy
trauma™. The complexity of the proximal humeral
anatomy, coupled with variations in fracture pattern,
bone quality and patient functional demands, makes
the management of these fractures particularly
challenging®”. Non-operative management has
traditionally been favored for minimally displaced or
stable fractures with intact medial calcar support.
However, displaced and unstable fractures require
surgical intervention to restore anatomical alignment,
maintain joint congruity and prevent long-term
complications such as stiffness, malunion, or avascular
necrosis. Over the years, multiple surgical techniques
have been developed for the management of displaced
proximal humerus fractures, each with unique
advantages and limitations®*. Open reduction and
internal fixation (ORIF) with locking plates, such as the
Proximal Humerus Internal Locking System (Philos), has
gained widespread acceptance due to its ability to
provide angular stability, particularly in osteoporotic
bone. The precontoured plate design, multi-directional
screw placement and stable fixation allow for early
mobilization and rehabilitation. However, the
procedure requires extensive soft tissue dissection and
carries risks of complications such as infection, implant
failure and screw perforation™®. On the other hand,
closed reduction and per cutaneous fixation with
Kirschner wires (K-wires) offers a minimally invasive
alternative, especially in simple two-part or three-part
fractures. This technique minimizes soft tissue damage,
reduces surgical morbidity and shortens operative
time. However, it provides comparatively less stability
and patients may require prolonged immobilization,
which could delay functional recovery"”. The choice
between these two modalities remains controversial.
While locking plates are believed to provide better
outcomes in terms of stability and range of motion, per
cutaneous K-wire fixation continues to be used in
specific fracture configurations and in patients with
poor tolerance for longer surgeries. There is limited
consensus on the superior technique and decisions are
often influenced by surgeon preference, institutional
protocols and individual patient characteristics®. The
current study was designed to compare the clinicaland
functional outcomes of Philos plate fixation and closed
reduction with per cutaneous K-wire fixation in
patients with displaced proximal humerus fractures.
Functional assessment was done using the
Constant-Murley Score, while radiological union and
complications were also evaluated. The aim was to

provide evidence-based insights to guide the selection
of appropriate treatment in this diverse patient
population.

MATERIALS AND METHODS

This prospective comparative study was conducted in
the Department of Orthopaedics at a tertiary care
teaching hospital. The objective was to evaluate and
compare the clinical and functional outcomes of two
surgical modalities-open reduction and internal fixation
with Philos plate versus closed reduction and per
cutaneous fixation with Kirschner wires (K-wires)-in the
treatment of displaced proximal humerus fractures. A
total of 60 adult patients presenting with closed
displaced proximal humerus fractures were included in
the study. Patients were randomly assigned to two
equal groups of 30 each. Group A was managed with
open reduction and internal fixation using Philos
plates, while Group B underwent closed reduction and
per cutaneous fixation using multiple K-wires. Inclusion
criteria were patients aged 20 years and above with
Neer two-part or three-part displaced fractures.
Exclusion criteriaincluded pathological fractures, open
injuries, polytrauma, prior ipsilateral shoulder surgery,
or patients unfit for anesthesia or surgery.
Preoperative evaluation included a thorough history,
mechanism of injury, physical examination and
standard radiographic imaging of the shoulder.
Fractures were classified according to Neer’s
classification. Surgical intervention was performed
under general or regional anesthesia after obtaining
informed consent. In the Philos group, patients were
placed in the beach-chair position. A standard
deltopectoral approach was used to expose the
fracture site. Anatomical reduction was achieved using
reduction clamps and provisional fixation was followed
by definitive fixation using a precontoured Philos
locking plate. Screw placement was confirmed using
fluoroscopy and care was taken to avoid joint
penetration. In the per cutaneous K-wire group, closed
reduction was attempted under image intensifier
guidance. Once satisfactory alignment was achieved,
two to three smooth K-wires were inserted per
cutaneously across the fracture site from different
directions to ensure stability. The wires were bent and
cut outside the skin and immobilization was provided
using a U-slab for 3-4 weeks. Postoperatively, both
groups received analgesics and antibiotics as per
standard protocol. Passive range of motion exercises
were initiated from the second week in the Philos
group and from the fourth week in the K-wire group
after slab removal. Full active shoulder mobilization
was gradually allowed depending on fracture union
and patient tolerance. Patients were followed up at 6
weeks, 3 months and 6 months. Radiological union was
assessed by serial X-rays. Functional outcomes were
evaluated using the Constant-Murley Score, which
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incorporates parameters like pain, range of motion,
strength and daily functional activity. Complications
such as infection, hardware irritation, malunion and
nonunion were also documented. Statistical analysis
was performed using appropriate software.
Continuous variables were expressed as meant
standard deviation and compared using Student’s
t-test. Categorical variables were analyzed using the
Chi-square test. A p-value <0.05 was considered
statistically significant.

RESULTS AND DISCUSSIONS

Atotal of 60 patients with displaced proximal humerus
fractures were included, divided into two groups of 30
each. Group A was treated with Philos plate fixation,
while Group B underwent closed reduction and per
cutaneous K-wire fixation. Both groups were followed
for six months and evaluated for demographic
distribution, radiological union, complications and
functional outcome using the Constant-Murley Score.
(Table 1) shows the age-wise distribution of the
patients. Most patients in both groups were between
41 and 60 years.

Table 1: Age Distribution of Patients (N=60)
Age Group (years) PHILOS (n) K-wire (n) Total (n)

Percentage (%)

21-30 4 3 7 11.7
31-40 6 5 11 18.3
41-50 9 10 19 317
51-60 8 9 17 28.3
>60 3 3 6 10.0
Total 30 30 60 100.0

(Table 2) presents the gender distribution. Male
patients were more common in both groups.

Table 2: Gender Distribution (N=60)

Gender Philos (n) K-wire (n) Total (n) Percentage (%)
Male 19 17 36 60.0

Female 11 13 24 40.0

Total 30 30 60 100.0

(Table 3) lists the mode of injury. Falls were the most
common cause in both groups.

Table 3: Mode of Injury (N=60)

Mode of Injury Philos (n)  K-wire (n) Total (n) Percentage (%)
Fall from standing 18 19 37 61.7

Road traffic accident 9 8 17 28.3

Fall from height 3 3 6 10.0

Total 30 30 60 100.0

(Table 4) shows the fracture type distribution based on
Neer’s classification.

Table 4: Fracture Type Based on Neer’s Classification (N=60)

Type of Fracture Philos (n) K-wire (n) Total (n) Percentage (%)
Two-part 15 16 31 51.7
Three-part 12 11 23 38.3

Four-part 3 3 6 10.0

Total 30 30 60 100.0

(Table 5) compares operative time. The mean surgical
duration was significantly longer in the PHILOS group.

Table 5: Mean Operative Time

Group Mean Time (minutes) Standard Deviation p-value
PHILOS 92.6 11.4
K-wire 48.2 9.1 <0.001

(Table 6) presents the average duration for radiological
union. The time to union was similar in both groups.

Table 6: Time to Radiological Union

Group Mean Union Time (weeks) Standard Deviation p-value
PHILOS 11.2 1.7
K-wire 11.5 2.0 0.42

(Table 7) shows the mean Constant-Murley scores at
the final follow-up. PHILOS group had significantly
higher scores.

Table 7: Constant-Murley Score at 6 Months

Group Mean Score Standard Deviation p-value
PHILOS 82.3 5.6
K-wire 75.1 6.2 <0.001

(Table 8) provides functional outcome grading based
on Constant-Murley Score.

Table 8: Functional Outcome Grading (N=60)

Grade PHILOS (n) K-wire (n)  Total (n) Percentage (%)
Excellent 13 6 19 31.7

Good 12 11 23 38.3

Fair 4 9 13 21.7

Poor 1 4 5 8.3

Total 30 30 60 100.0

(Table 9) outlines the complications observed in each
group.

Table 9: Postoperative Complications (N=60)

Complication PHILOS (n) K-wire (n) Total (n) Percentage (%)
Superficial infection 1 2 3 5.0

Shoulder stiffness 2 4 6 10.0

K-wire migration 0 3 3 5.0

Implant impingement 1 0 1 1.7

None 26 21 47 78.3

(Table 10) displays patient satisfaction at final
follow-up. More patients in the PHILOS group were
highly satisfied.

Table 10: Patient Satisfaction at 6 Months (N=60)
Satisfaction Level PHILOS (n) K-wire (n) Total (n)

Percentage (%)

Highly satisfied 18 11 29 48.3
Satisfied 10 13 23 383
Neutral 2 4 6 10.0
Dissatisfied 0 2 2 3.4

Displaced fractures of the proximal humerus remain a
common orthopedic challenge, particularly in the
elderly population due to osteoporotic bone and
low-energy trauma. Achieving optimal clinical
outcomes depends on the appropriate selection of
surgical technique based on patient profile, fracture
type and surgeon expertise®. This study aimed to
compare the clinical and functional outcomes of two
widely used treatment modalities open reduction and
internal fixation with Philos plate versus closed
reduction and per cutaneous K-wire fixation. The
demographic characteristics in both groups were
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comparable. Most patients were between 41 and 60
years of age, with a male predominance, aligning with
existing epidemiological data. The most common
mechanism of injury was low-energy falls, particularly
among older adults, underscoring the role of
osteoporosis and balance-related factors in this age
group. Neer two-part and three-part fractures
comprised the majority of cases, which are typically
amenable to surgical intervention. Both groups
achieved satisfactory radiological union, with no
statistically significant difference in time to union.
However, the choice of surgical approach clearly
influenced the functional outcomes, complication
profile and patient satisfaction™®. The PHILOS group
demonstrated significantly superior functional
outcomes, as evidenced by higher Constant-Murley
scores at six months. This group also had a higher
proportion of patients graded as having excellent or
good outcomes. These findings are consistent with
studies by Sudkamp et al. and Egol et al., who reported
improved stability, early mobilization and better
shoulder function with locking plate constructs in
displaced proximal humerus fractures. The locking
mechanism of the PHILOS plate provides angular
stability and is especially beneficial in osteoporotic
bone, allowing for rigid fixation and early
postoperative rehabilitation™. On the other hand, the
percutaneous K-wire group exhibited modest
functional recovery with lower Constant scores.
Patientsin this group had delayed initiation of shoulder
mobilization, which may have contributed to the
higher incidence of shoulder stiffness observed.
Additionally, complications such as K-wire migration
were unique to this group, reflecting the inherent
limitations of percutaneous fixation in providing stable
constructs, particularly in  multi-fragmentary
patterns'?. Despite the superior functional recovery in
the PHILOS group, the K-wire group had advantages in
terms of reduced operative time, minimal blood loss
and shorter hospital stay. These benefits make it an
appealing option in select cases-particularly for elderly
or medically unfit patients where extensive surgery
may not be feasible. However, the trade-off appears to
be delayed rehabilitation and lower patient
satisfaction™. The complication rate in both groups
was comparable. Minor infections and stiffness were
managed conservatively and no deep infections or
avascular necrosis was noted during the study period.
Notably, no case of implant failure or hardware
removal was required, affirming the safety of both
techniques when performed correctly and followed by
structured rehabilitation™. Patient satisfaction scores
were higher in the PHILOS group, correlating with
better function and range of motion. Importantly,
patients in this group were more likely to return to
their pre-injury levels of activity and independence,
further supporting the role of locking plate fixation in

restoring shoulder mechanics™. Limitations of this

study include a relatively short follow-up duration,
absence of long-term radiological monitoring for
complications like a vascular necrosis and the lack of
randomization in treatment allocation. Future studies
with longer follow-up, larger sample sizesand inclusion
of cost-effectiveness analysis could provide further
clarity on the optimal treatment strategy. In summary,
while both PHILOS plate and K-wire fixation techniques
offer acceptable outcomes in the management of
displaced proximal humerus fractures, PHILOS fixation
is associated with significantly better functional results
and higher patient satisfaction, makingit the preferred
option in most surgically fit individuals.

CONCLUSION

Both PHILOS plate fixation and closed reduction with
percutaneous K-wire fixation are viable surgical options
for the management of displaced proximal humerus
fractures. However, open reduction and internal
fixation with a PHILOS plate provides superior
functional outcomes, greater shoulder mobility and
higher patient satisfaction. K-wire fixation, though less
invasive and technically simpler, is more suited for
selected cases with stable fracture patterns or patients
unfit for extensive surgery. The choice of technique
should be tailored to the individual patient's needs,
fracture configuration and surgeon expertise to
optimize results and minimize complications.
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