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ABSTRACT

Background: Background: Proximal humerus fractures account for
approximately 4% of all fractures and 26% of humeral fractures. While
conservative treatment is often recommended, surgical management remains
debated, particularly with the use of percutaneous pinning and PHILOS plating.
Objective: To compare the functional outcomes of proximal humerus fractures
managed with percutaneous pinning versus PHILOS plating using Constant and
Murley’s score.

Methods: This prospective, randomized controlled trial was conducted at
Services Hospital, Lahore, over 18 months. A total of 128 patients were
randomized into two groups: Group A (Percutaneous Pinning, n=64) and Group B
(PHILOS Plating, n=64). Demographic data were recorded, and functional
outcomes were assessed using Constant and Murley’s score at the 24th week.
Data analysis was performed using SPSS 25, with independent t-tests and chi-
square tests applied, considering p<0.05 significant.

Results: The mean Constant and Murley score were 84.58 + 8.561 in Group A and
86.48 = 7.622 in Group B (p=0.186). Favorable outcomes were seen in 34.4%
(n=44) in Group A and 42.2% (n=54) in Group B (p=0.037).

Conclusion: PHILOS plating proved a higher rate of favorable outcomes
compared to percutaneous pinning, suggesting its preferable use for proximal

humerus fracture management.

INTRODUCTION

Proximal humerus fractures, especially among the elderly
and individuals with osteoporotic bones, are becoming
increasingly common as the global population ages. These
fractures, which make up approximately 5.03% of all
fractures, represent a significant burden, both in terms of
morbidity and the strain they place on healthcare systems
(1). The mechanism of injury often involves low-impact falls
in older individuals or high-velocity trauma in younger
patients (2). The anatomical complexity of the proximal
humerus, particularly the insertion of muscles like the
deltoid and subscapularis, can lead to significant lateral
deformity in the event of a fracture. This deformity is further
complicated by the internal rotation of the articular segment
and lesser tuberosity, often requiring advanced imaging
techniques such as CT scans for optimal preoperative
planning (3). While MRI is rarely necessary, the CT scan
offers critical data for determining whether fixation or
reconstruction is appropriate (4).

The treatment of proximal humerus fractures has evolved
significantly yet remains a topic of debate within
orthopaedic surgery. Conservative treatment, which has a
high rate of success for non-displaced and minimally
displaced fractures, remains the first line of managementin
many cases, with more than 80% of these injuries showing
excellent union rates (4). However, surgical intervention is
often required for more complex fractures, particularly
those that are displaced or unstable. Among the available

surgical options, the Proximal Humerus Internal Locking
System (PHILOS) has become the gold standard, especially
for managing fractures in osteoporotic bone (5). Despite its
widespread use, the literature remains inconclusive
regarding the optimal surgical strategy for proximalhumerus
fractures, with studies showing variable outcomes based on
the type of fixation used. The use of percutaneous pinning
and PHILOS plating are two of the most common methods
employed for fracture fixation. Both techniques have shown
favourable outcomes, but the choice between them often
depends on the fracture pattern, patient characteristics,
and surgeon preference (6).

Given the lack of consensus and the variations in outcomes
across different patient populations, this study aims to
compare the functionalresults of percutaneous pinning and
PHILOS plating for proximal humerus fractures using the
Constant and Murley score as a measure of functional
outcome. The findings of this study could help guide clinical
decision-making by providing a clearer understanding of the
relative effectiveness of these two treatment modalities in
our local patient population.

MATERIAL AND METHODS

This study was conducted as a randomized controlled trial
in the Department of Orthopaedic Surgery at Services
Hospital, Lahore. The trial was carried out over a period of
18 months, from January 16, 2020, to December 31, 2021. A
non-probability consecutive sampling technique was
employed to select a total of 128 patients who met the
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inclusion and exclusion criteria. The sample size was
calculated using the WHO sample size calculator, with 64
patients assigned to each group. Patients of both genders,
aged 18 to 65 years, who presented with proximal humeral
fractures of Neer's 2-part, 3-part, or 4-part types were
included. Patients with pathological fractures due to
metastasis, recurrent fractures, advanced osteoarthritis of
the shoulder joint, and open type fractures were excluded
from the study.

After obtaining approval from the Institutional Review Board
(IRB) and ensuring compliance with the principles outlined
in the Helsinki Declaration, informed consent was taken
from all participants. Demographic details, including age,
gender, anatomical side, and fracture type, were
documented. The participants were then randomly assigned
into two groups using the lottery method. Group A consisted
of patients who underwent closed reduction and fixation
with Kirschner wires (K-wires) under image intensification,
while Group B received open reduction and internal fixation
using PHILOS plates under general anaesthesia.

Functional outcomes were evaluated using the Constant
and Murley score at 24 weeks postoperatively. Patients with
scores classified as "excellent" or "good" were considered to
have favourable outcomes. Data collection was done
meticulously through direct assessment of patients, and all
results were recorded for both quantitative and qualitative
variables. Quantitative variables, such as age and Constant
and Murley scores, were expressed as means and standard
deviations. Qualitative variables, such as gender,
anatomical side, and fracture type, were expressed as
frequencies and percentages.

Table |I: Age and Gender Distribution

The data analysis was performed using SPSS version 25.
Independent sample t-tests were applied to compare the
mean Constant and Murley scores between the two groups,
with a p-value of less than 0.05 considered statistically
significant. In addition, chi-square tests were employed to
compare functional outcomes between the two groups.
Stratification of data was conducted according to age,
gender, type of fracture, duration of fracture, and anatomical
side. For each stratum, the functional outcomes of the two
groups were compared using chi-square tests, with a p-
value of less than 0.05 considered significant.

The study adhered to ethical standards by maintaining the
confidentiality and anonymity of patient data. All patients
were provided with comprehensive information about the
study's objectives and their right to withdraw at any point.
This ensured ethical integrity in line with the Declaration of
Helsinki (4).

RESULTS

A total of 128 patients were included in this study, divided
equally into two groups: Group A (Percutaneous Pinning)
and Group B (PHILOS Plate), with 64 patients in each group.
The mean age in Group A was 55.00 = 4.339 years, while the
mean age in Group Bwas 51.52 +7.042 years. The difference
in age between the groups was statistically significant (p =
0.023).

The gender distribution in Group A showed 18.8% males
(n=24) and 31.2% females (n=40), whereas in Group B,
18.0% were males (n=23) and 32.0% were females (n=41),
with a p-value of 0.0855.

Variable Percutaneous Pinning (n=64) PHILOS Plate (n=64) p-value
Mean Age (years) 55.00 * 4.339 51.52 +7.042 0.023
Male (%) 24 (18.8%) 23 (18.0%) 0.0855
Female (%) 40 (31.2%) 41 (32.0%) 0.0855

In terms of fracture type, 49.2% of patients (n=63) presented
with Neer's 2-part fractures, while 50.8% (n=65) had Neer's
3-part fractures. In Group A, 24.2% (n=31) had Neer's 2-part
fractures, and 25.8% (n=33) had Neer's 3-part fractures. In

Table 2: Fracture Type Distribution

Group B, 25.0% (n=32) had Neer's 2-part fractures, and
25.0% (n=32) had Neer's 3-part fractures. The difference in
fracture types between the two groups was not statistically
significant (p = 0.860).

Fracture Type Percutaneous Pinning (n=64) PHILOS Plate (n=64) p-value
Neer's 2-part fracture 31 (24.2%) 32 (25.0%) 0.860
Neer's 3-part fracture 33 (25.8%) 32 (25.0%) 0.860

The functional outcome, assessed by Constant and
Murley’s score, was 84.58 = 8.561 in the Percutaneous
Pinning group and 86.48 + 7.622 in the PHILOS Plate group.
Although the PHILOS Plate group had a higher mean score,
the difference was not statistically significant (p = 0.186).

When evaluating functional outcomes, 14.8% (n=19) in
Group A achieved excellent results, 19.5% (n=25) had good
results, 11.7% (n=15) had moderate results, and 3.9% (n=5)
had poor outcomes. In Group B, 19.5% (n=25) had excellent
outcomes, 22.7% (n=29) had good outcomes, 4.7% (n=6)

Table 3: Functional Outcome (Constant and Murley’s Score)

Group N Mean Score £ SD p-value
Percutaneous Pinning 64 84.58 + 8.561 0.186
PHILOS Plate 64 86.48 + 7.622 0.186
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had moderate outcomes, and 3.1% (n=4) had poor between the two groups did not reach statistical

outcomes. The comparison of functional outcomes significance (p =0.166).

Table 4: Functional Outcome Distribution
Functional Outcome Percutaneous Pinning (n=64) PHILOS Plate (n=64) Total (N=128) p-value
Excellent 19 (14.8%) 25 (19.5%) 44 (34.4%) 0.166
Good 25 (19.5%) 29 (22.7%) 54 (42.2%) 0.166
Moderate 15 (11.7%) 6 (4.7%) 21 (16.4%) 0.166
Poor 5 (3.9%) 4 (3.1%) 9 (7.0%) 0.166

The overall favourable outcome, defined as either excellent
or good, was observed in 34.4% (n=44) of patients in Group

Table 5: Favourable Outcome Distribution

A and 42.2% (n=54) in Group B, with a p-value of 0.037,
indicating a statistically significant difference.

Group Favourable Outcome (n) Percentage (%) p-value
Percutaneous Pinning 44 34.4% 0.037
PHILOS Plate 54 42.2% 0.037

The results demonstrate that while both treatment methods
resulted in favourable outcomes, patients treated with
PHILOS plates had a statistically significant higher rate of
favourable outcomes compared to those treated with
percutaneous pinning (p = 0.037). Age and fracture type did
not significantly impact the functional outcomes between
the two groups.

DISCUSSION

Proximal humerus fractures are a common injury,
particularly in the elderly population, and their management
has been widely debated. The current study aimed to
compare the functional outcomes of proximal humerus
fractures managed with percutaneous pinning versus
PHILOS plating, utilizing the Constant and Murley score as a
measure of functional recovery. Our findings demonstrated
that while both techniques produced favourable outcomes,
the PHILOS plating group showed a significantly higher
proportion of favourable results compared to the
percutaneous pinning group (p=0.037).

The mean Constant and Murley scores in both groups were
comparable, with 84.58 = 8.561 in the percutaneous pinning
group and 86.48 = 7.622 in the PHILOS group. Although the
difference in scores was not statistically significant
(p=0.186), the PHILOS group had a slightly higher mean
score, indicating a trend toward better functional outcomes.
This finding is consistent with the literature, where PHILOS
plating has been shown to provide more stable fixation,
particularly in osteoporotic bone, and to result in improved
functional recovery (5)(6). Previous studies, such as those
by Agudelo et al. and Brunner et al., also support the use of
locking plates like PHILOS in the management of proximal
humerus fractures, particularly in complex fractures or
those involving osteoporotic bone (4, 5).

The strengths of the current study include its randomized
controlled design and the use of a standardized outcome
measure, Constant and Murley score, which allows for
objective comparison of functional outcomes. Additionally,
the study sample was sufficient to detect significant
differences in functional outcomes, as evidenced by the
statistically significant result in favour of PHILOS plating.

However, there are several limitations that must be
acknowledged. First, the follow-up period of 24 weeks may
not have been sufficient to capture long-term
complications, such as avascular necrosis or secondary
osteoarthritis, which are known to occur after proximal
humerus fractures (14). A longer follow-up period could
provide more comprehensive data on these complications.
Furthermore, the study did not account for the severity of
osteoporosis, which may have influenced the functional
outcomes in both groups. Osteoporotic bone presents
unique challenges in fracture fixation, and patients with
severe osteoporosis may have benefitted more from the
stability provided by the PHILOS plate (6).

Another limitation was the exclusion of certain fixation
techniques, such as the use of threaded K-wires or
additional screws, which have been shown to enhance
stability in some studies. The inclusion of these techniques
may have altered the outcomes for the percutaneous
pinning group, as previous research has suggested that
combining wires with other methods can improve fracture
reduction and stability (7)(16). Furthermore, the study did
not assess patient-reported outcomes or quality of life,
which are important considerations in the management of
proximal humerus fractures, particularly in the elderly
population. Future studies should incorporate these
measures to provide a more holistic understanding of the
impact of different fixation techniques on patient well-being
(7). Despite these limitations, the study contributes
valuable data to the ongoing debate regarding the optimal
surgical management of proximal humerus fractures. The
results suggest that PHILOS plating is associated with a
higher likelihood of favorable functional outcomes, making
it a desirable option, particularly in patients with more
complex fractures or osteoporotic bone. Percutaneous
pinning may still be a viable option in low-demand patients
or those with less complex fractures, as it offers shorter
surgical times and less invasive procedures (16, 17).

CONCLUSION
In conclusion, the study supports the use of PHILOS plating
for the management of proximal humerus fractures,
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particularly in cases where stable fixation is essential for
functional recovery. Further research with longer follow-up
periods and the inclusion of patient-reported outcomes is

recommended to
assessment of the

provide a more comprehensive
long-term effectiveness of these

treatment modalities.

REFERENCES

1.

10.

11.

12.

13.

Hertel R. Fractures of the Proximal Humerus in
Osteoporotic Bone. Osteoporos Int. 2005;16(Suppl 2).

Jaura G, Sikdar J, Singh S. Long-Term Results of PHILOS
Plating and Percutaneous K-Wire Fixation in Proximal
Humerus Fractures in the Elderly. Malays Orthop J.
2014;8(1):4-7.

Cho CH, Jung GH, Song KS. Tension Suture Fixation
Using 2 Washers for Proximal Humeral Fractures.
Orthopedics. 2012;35(3):202-205.

Agudelo J, Schirmann M, Stahel P, et al. Analysis of
Efficacy and Failure in Proximal Humerus Fractures
Treated With Locking Plates. J Orthop Trauma.
2007;21(10):676-681.

Brunner F, Sommer C, Bahrs C, et al. Open Reduction
and Internal Fixation of Proximal Humerus Fractures
Using a Proximal Humeral Locked Plate: A Prospective
Multicenter Analysis. J Orthop Trauma. 2009;23(3):163-
172.

Koljonen PA, Fang C, Lau TW, Leung F, Cheung NW.
Minimally Invasive Plate Osteosynthesis for Proximal
Humeral Fractures. J Orthop Surg. 2015;23(2):160-163.
Fenichel |, Oran A, Burstein G, Pritsch M. Percutaneous
Pinning Using Threaded Pins as a Treatment Option for
Unstable Two- and Three-Part Fractures of the Proximal
Humerus: A Retrospective Study. Int Orthop.
2006;30(3):153-157.

Schumaier A, Grawe B. Proximal Humerus Fractures:
Evaluation and Management in the Elderly Patient.
Geriatr Orthop Surg Rehabil.
2018;9:2151458517750516.

Kumar A, Waddell JP. Non-Operative Management of
Proximal Humerus Fractures. In: Rockwood and Green's
Fractures in Adults. 8th ed. Philadelphia: Wolters
Kluwer; 2015.

Braunstein V. Two- and Three-Part Fractures. In:
Rockwood and Green's Fractures in Adults. 8th ed.
Philadelphia: Wolters Kluwer; 2015.

Harrison AK, Gruson KIl, Zmistowski B, et al.
Intermediate Outcomes Following Percutaneous
Fixation of Proximal Humeral Fractures. J Bone Joint
Surg Am. 2012;94(13):1223-1228.

Thyagarajan DS, Haridas SJ, Jones D, Dent C, Evans R,
Williams R. Functional Outcome Following Proximal
Humeral Interlocking System Plating for Displaced
Proximal Humeral Fractures. Int J Shoulder Surg.
2009;3(3):57-62.

Chowdary U, Prasad H, Subramanyam PK. Outcome of
Locking Compression Plating for Proximal Humeral
Fractures: A Prospective Study. J Orthop Surg (Hong
Kong). 2014;22(1):4-8.

14.

15.

16.

17.

18.

19.

20.

Ortmaier R, Filzmaier V, Hitzl W, et al. Comparison
Between Minimally Invasive Percutaneous
Osteosynthesis and Locking Plate Osteosynthesis in 3-
and 4-Part Proximal Humerus Fractures. BMC
Musculoskelet Disord. 2015;16:297.

Schnetzke M, Bockmeyer J, Loew M, Studier-Fischer S,
Griutzner PA, Guehring T. Rate of Avascular Necrosis
After Fracture Dislocations of the Proximal Humerus:
Timing of Surgery. Obere Extrem. 2018;13(4):273-278.
Roux A, Decroocq L, El Batti S, et al. Epidemiology of
Proximal Humerus Fractures Managed in a Trauma
Center. Orthop Traumatol Surg Res. 2012;98(6):715-
719.

Egol KA, Ong CC, Walsh M, et al. Early Complications in
Proximal Humerus Fractures (OTA Types 11) Treated
With Locked Plates. J Orthop Trauma. 2008;22(3):159-
164.

Gardner MJ, Weil Y, Barker JU, et al. The Importance of
Medial Support in Locked Plating of Proximal Humerus
Fractures. J Orthop Trauma. 2007;21(3):185-191.
Moonot P, Ashwood N, Hamlet M. Early Results for
Treatment of Three- and Four-Part Fractures of the
Proximal Humerus Using the PHILOS Plate System. J
Bone Joint Surg Br. 2007;89(9):1206-1209.

Tamimi |, Montesa G, Collado F, et al. Displaced
Proximal Humeral Fractures: When |Is Surgery
Necessary? Injury. 2015;46(10):1921-1929.

4 | 2024 © Open Access: Creative Commons; Double Blind Peer Reviewed



