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1. Abstract
Proximal humerus fractures account for 5-6% of all adult frac-
tures.  There is increasing recognition given in regard to managing 
these fractures in the setting of elderly, low-energy falls as these 
events are contributing to the global impact of direct and indirect 
costs of osteoporosis and fragility fractures.

1.1. Objective: To determine the functional outcomes of proximal 
humeral internal locking system in treatment of proximal humerus 
fractures. 

1.2. Materials and Methods:  This Descriptive Case Series study 
was conducted in the Department of Orthopedics and Trauma, 
Medical Teaching Institute Lady Reading Hospital, Peshawar Pa-
kistan from September 2021 to March 2022. A total of 114 patients 
of both gender with proximal humerus fracture were included in 
the study. Patients were called for follow up after 4 weeks of pro-
cedure and functional outcome was determined by constant shoul-
der score.

1.3. Results: Age range in this study was from 18-50 years with 
mean age of 30.105±5.70 years and mean duration of fracture 
was 1.394±0.49 Kg. Male patients were 79.8% and females were 
20.2%. Excellent functional outcome was seen in 21.9%, good 
36%, fair 33.3% and poor was 8.8%.

1.4. Conclusion: It can be concluded that proximal humerus frac-
tures treated with proximal humeral internal locking system (PHI-
LOS) plate has good functional outcome.

2. Introduction
Proximal humerus fractures (PHF) account for 5-6% of all adult 
fractures [1]. There is increasing recognition given in regard to 

managing these fractures in the setting of elderly, low-energy falls 
as these events are contributing to the global impact of direct and 
indirect costs of osteoporosis and fragility fractures.  Moreover, 
as the general population continues to age and an increasing per-
centage of these patients are being considered bone density com-
promised [2], the overall nonoperative and operative management 
of PHFs continue to receive considerable attention in the literature 
[3].

Proximal humerus fractures classically fall under a bimodal distri-
bution by age and energy level.  This bimodal pattern is very com-
mon and clinicians should recognize the high-energy (e.g. Motor 
vehicle accident in young patients) versus low-energy (e.g. elderly 
patient status post ground level fall) paradigm in various groups 
and fracture patterns [4].

Proximal humerus fractures most commonly occur in patients over 
65 years of age [5]. In the setting of osteoporosis or osteopenia, 
a low-energy fall resulting in a PHF is, by definition, a fragility 
fracture [6].

Orthopedic surgeons have been using various methods for the 
treatment of proximal humerus fractures as described in the liter-
ature, these methods include percutaneous Kirschner wire, closed 
reduction, open reduction and fixation with sutures, circulating 
wise, intra medullary nails and plates, prosthetic replacement, T 
plate and tension band among others [7]. But no procedure is per-
fect and each one has its own set of complications such as, nonun-
ion of bone, avascular necrosis, impingement of the rotator cuff, 
implant failure etc. One of the treatment methods is the Proximal 
Humeral Internal Locking System (PHILOS) system, which is es-
pecially useful in the geriatric population who have osteoporotic 
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bones, it provides better fixation, gives stability, involves minimal 
disuse damage and has minimal the risk of displacement of the 
fractured bone [8].  

In a study by Jabbar FA, et al. has shown that frequency of excel-
lent functional outcome was 54%, good 24%, fair 14% and poor 
was 8% after proximal humerus fracture fixation using PHILOS 
system [9]. In another study by Rao NN, et al. has shown that fre-
quency of excellent functional outcome was 4%, good 44%, fair 
44% and poor was 8% after proximal humerus fracture fixation 
using PHILOS system [10].

PHILOS plate provides rigid fixation, more angular stability and 
early mobilization. There is variability in results when PHILOS 
system is used in different populations as shown in above studies 
[9,10]. Therefore further evidence is needed to evaluate the func-
tional outcomes of proximal humeral internal locking system in 
treatment of proximal humerus fractures. Results of my study will 
be useful for practitioners in our general population.

3. Material and Methods
This Descriptive Case Series study was conducted in the Depart-
ment of Orthopedics and Trauma, Medical Teaching Institute Lady 
Reading Hospital, Peshawar Pakistan from September 2021 to 
March 2022. A total of 114 patients of Age 18-50 years both gen-
der with proximal humerus fracture with less than two weeks dura-
tion were included in the study while Pathological open fractures, 
Polytrauma patients with expected delay in immediate primary fix-
ation and Patients with uncontrolled diabetes, patients on chronic 
steroid therapy and Immuno-compromised patients were excluded 
from the study. Sample size was calculated using WHO sample 
size software with 95% confidence interval, 5% margin of error 
and expected frequency of poor outcome by 8% after proximal hu-
merus fracture fixation using PHILOS system.9 Non-probability 
consecutive sampling technique was used in the study.

Patients fulfilling the inclusion criteria from indoor Department of 
Orthopedics, LRH, Peshawar were included in the study after per-
mission from ethical committee. Base line demographic informa-
tion of patients like age, gender, type of fractures (2, 3, 4 part) were 
recorded. Informed consent was taken from each patient, ensuring 
confidentiality and fact that there is no risk involved to the patient 
while taking part in this study.

All the surgical procedures were performed at a single institute 
under general anesthesia with the patients lying in a beach chair 
position, using a deltopectoral approach. Local anesthetic was ap-
plied in the skin around the area of procedure. Midway between 
the clavicle and coracoid process an incision was made which was 
extended till the insertion of the deltoid muscle. The cephalic vein 

was retracted laterally while the conjoint tendon was retracted me-
dially. For fragmented tuberosity of the humerus traction sutures 
with Ticron number 5 and K wires was fixed to the humeral shaft 
temporarily. Distal to the greater tuberosity at a distance of 5 to 
10mm and lateral to the bicipital groove the PHILOS plate was 
placed, the initial cortical screw was placed and the subsequent 
screws was placed after confirming the position of the PHILOS 
plate system, all the drilling to place the locking screws was done 
under fluoroscopic imaging. At least 5 head screws and 3 bicorti-
cal screws was used in the procedures. The tuberosity sutures that 
was applied earlier was fixed with the PHILOS plate, as doing this 
provides better functional outcome. Suction drain was used when 
closing the wound which was removed on the first or second post 
operative day accordingly. A Sling was used to support the arm. 
Physiotherapy was started as soon as possible for the patients and 
it was started with passive forward flexion, pendulum and external 
rotation exercises (usually from the first post operative day) these 
exercises was gradually increased up to assisted active exercises 
starting from the third week of procedure.

Patients were called for follow up after 4 weeks and functional 
outcome was determined by Constant-Murley Shoulder Score9 as 
per operational definition on especially designed proforma. Data 
was analyzed with statistical analysis program (SPSS 23). Mean 
±SD was presented for quantitative variables like age and duration 
of fracture. Frequencies and percentage were computed for cate-
gorical variables like gender, type of fracture and functional out-
comes. Functional outcomes were stratified for age, gender, type 
of fracture and duration of fracture. Post stratification chi square 
test was applied p ≤0.05 was considered statistically significant.

Functional outcomes: 

It was evaluated by Constant-Murley Shoulder Score9 after four 
weeks of procedure.

4. Results
There were total 114 patients having minimum age of 18 years 
while maximum age was 50 years with mean age of 30.105±5.70 
years and mean duration of fracture was 1.394±0.49 days as shown 
in Table 1. 

Male patients were 79.8% and females were 20.2% as shown in 
Table 2.

Frequency and %age of patients according to type of fracture are 
shown in Table 3.

Excellent functional outcome was seen in 21.9%, good 36%, fair 
33.3% and poor was 8.8% as shown in Table 4.

Stratification of functional outcomes with respect to age, gender, 
type of fracture and duration of fracture are shown in Table 5-20 
respectively.
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Table 1: Mean±SD of patients according to age and duration of fracture 
n=114

Demographics Mean±SD

1 Age (years) 30.105±5.70

2 Duration of fracture (weeks) 1.394±0.49

Table 2: Frequency and %age of patients according to gender n=114

Gender Frequency %age

Male 91 79.80%

Female 23 20.20%

Total 114 100%

Table 3: Frequency and %age of patients according to type of fracture 
n=114

Type of Fracture Frequency %age

2 74 64.90%

3 33 28.90%

4 7 6.10%

Total 114 100%

Table 4: Frequency and %age of patients according to functional out-
comes n=114

Functional outcomes Frequency %age

Excellent 25 21.90%

Good 41 36%

Fair 38 33.30%

Poor 10 8.80%

Total 114 100%

Table 5: Stratification of Excellent outcome with respect to age.

Age (years)
Excellent outcome

p-value
Yes No

18-35 21(21.9%) 75(78.1%)

0.97436-50 4(22.2%) 14(77.8%)

Total 25(21.9%) 89(78.1%)

Table 6: Stratification of Excellent outcome with respect to gender.

Gender
Excellent outcome

p-value
Yes No

Male 23(25.3%) 68(74.7%)

0.086Female 2(8.7%) 21(91.3%)

Total 25(21.9%) 89(78.1%)

Table 7: Stratification of Excellent outcome with respect to Type of Frac-
ture.

Type of 
Fracture

Excellent outcome
Total p-value

Yes No

2

Yes 24(32.4%) 50(67.6%) 74 (100%)

0No 1 (2.5%) 39(97.5%) 40(100%)

Total 25(21.9%) 89(78.1%) 114 (100%)

3

Yes 1(3%) 32(97%) 33(100%)

0.002No 24(29.6%) 57(70.4%) 81(100%)

Total 25(21.9%) 89(78.1%) 114 (100%)

4

Yes 0(0%) 7(100%) 7(100%)

0.147No 25(23.4%) 82(76.6%) 107(100%)

Total 25(21.9%) 89(78.1%) 114 (100%)

Table 8: Stratification of Excellent outcome with respect to duration of 
fracture.

Duration of fracture (weeks)
Excellent outcome

p-value
Yes No

1 13(18.8%) 56(81.2%)

0.324>1 12(26.7%) 33(73.3%)

Total 25(21.9%) 89(78.1%)

Table 9: Stratification of Good outcome with respect to age.

Age (years)
Good outcome

p-value
Yes No

18-35 33(34.4%) 63(65.6%)

0.41436-50 8(44.4%) 10(55.6%)

Total 41(36%) 73(64%)

Table 10: Stratification of Good outcome with respect to gender.

Gender
Good outcome

p-value
Yes No

Male 32(35.2%) 59(64.8%)

0.723Female 9(39.1%) 14(60.9%)

Total 41(36%) 73(64%)

Table 11: Stratification of Good outcome with respect to Type of Fracture.

Type of 
Fracture

Good outcome
Total p-value

Yes No

2

Yes 33(44.6%) 41(55.4%) 74 (100%)

0.009No 8 (20%) 32(80%) 40(100%)

Total 41(36%) 73(64%) 114 (100%)

3

Yes 8(24%) 25(76%) 33(100%)

0.096No 33(40.7%) 48(59.3%) 81(100%)

Total 41(36%) 73(64%) 114 (100%)

4

Yes 0(0%) 7(100%) 7(100%)

0.04No 41(38%) 66(62%) 107(100%)

Total 41(36%) 73(64%) 114 (100%)
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Table 12: Stratification of Good outcome with respect to duration of frac-
ture.

Duration of fracture 
(weeks)

Good outcome p-value

Yes No  

1 24(34.8%) 45(65.2%)

0.745>1 17(37.8%) 28(62.2%)

Total 41(36%) 73(64%)

Table 13: Stratification of Fair outcome with respect to age.

Age (years)
Fair outcome

p-value
Yes No

18-35 32(33.3%) 64(66.7%)

136-50 6(33.3%) 12(66.7%)

Total 38(33.3%) 76(66.7%)

Table 14: Stratification of Fair outcome with respect to gender.

Gender
Fair outcome

p-value
Yes No

Male 28(30.8%) 63(69.2%)

0.248Female 10(43.5%) 13(56.5%)

Total 38(33.3%) 76(66.7%)

Table 15: Stratification of Fair outcome with respect to Type of Fracture.

Type of 
Fracture

Fair outcome
Total p-value

Yes No

2

Yes 16(21.6%) 58(78.4%) 74 (100%)

0No 22 (55%) 18(45%) 40(100%)

Total 38(33.3%) 76(66.7%) 114 (100%)

3

Yes 22(66.6%) 11(33.3%) 33(100%)

0No 16(19.7%) 65(80.3%) 81(100%)

Total 38(33.3%) 76(66.7%) 114 (100%)

4

Yes 0(0%) 7(100%) 7(100%)

0.053No 38(35.5%) 69(64.5%) 107(100%)

Total 38(33.3%) 76(66.7%) 114 (100%)

Table 16: Stratification of Fair outcome with respect to duration of frac-
ture.

Duration of fracture 
(weeks)

Fair outcome
p-value

Yes No

1 26(37.7%) 43(62.3%)

0.223>1 12(26.7%) 33(73.3%)

Total 38(33.3%) 76(66.7%)

Table 17: Stratification of Poor outcome with respect to age.

Age (years)
Poor outcome

p-value
Yes No

18-35 9(9.4%) 87(90.6%)

0.59936-50 1(5.6%) 17(94.4%)

Total 10(8.8%) 104(91.2%)

Table 18: Stratification of Poor outcome with respect to gender.

Gender
Poor outcome

p-value
Yes No

Male 8(8.8%) 83(91.2%)

0.988Female 2(8.7%) 21(91.3%)

Total 10(8.8%) 104(91.2%)

Table 19: Stratification of Poor outcome with respect to Type of Fracture.

Type of 
Fracture

Poor outcome
Total p-value

Yes No

2

Yes 2(2.7%) 72(97.3%) 74 (100%)

0.001No 8 (20%) 32(80%) 40(100%)

Total 10(8.8%) 104(91.2%) 114 (100%)

3

Yes 1(3%) 32(97%) 33(100%)

0.166No 9(11%) 72(89%) 81(100%)

Total 10(8.8%) 104(91.2%) 114 (100%)

4

Yes 7(100%) 0(0%) 7(100%)

0No 3(2.8%) 104(97.2%) 107(100%)

Total 10(8.8%) 104(91.2%) 114 (100%)

Table 20: Stratification of Poor outcome with respect to duration of frac-
ture.

Duration of fracture 
(weeks)

Poor outcome
p-value

Yes No

1 6(8.7%) 63(91.3%)

0.972>1 4(8.9%) 41(91.1%)

Total 10(8.8%) 104(91.2%)

5. Discussion
In our study, Excellent functional outcome was seen in 21.9%, 
good 36%, fair 33.3% and poor was 8.8%. In a study by Jabbar FA, 
et al. has shown that frequency of excellent functional outcome 
was 54%, good 24%, fair 14% and poor was 8% after proximal hu-
merus fracture fixation using PHILOS system [9]. In another study 
by Rao NN, et al. has shown that frequency of excellent function-
al outcome was 4%, good 44%, fair 44% and poor was 8% after 
proximal humerus fracture fixation using PHILOS system [10].

All of our patients were satisfied with the treatment except for one 
patient with implant failure who did not progress to union but was 
able to perform daily activities. Our data analysis showed that el-
derly patients are more prone to non-union or suboptimal outcome 
as compared to younger ones. None of our patient required bone 
grafting. Interestingly number of fracture fragments did not seem 
to correlate with functional outcome. Plan T plate fixation with 2 
cancellous screws resulted in 100% failure rate in elderly patients 
with osteoporotic bone.10911 Two one third tubular plates fixation 
has high failure rate of 12% including implant loosening and sub-
acromial impingement [11,12]. Tension band wiring and non-op-
erative treatment had similar functional outcomes [13]. Proximal 
humerus interlocking system has advantage over other mode of 
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treatment especially in osteoporotic bones. It has locking screws 
whose heads are meant to lock in plate holes and also the direc-
tion of screws is different in proximal part of plate to grip the 
proximal humerus in different directions. Direction of screws is 
such that level A has parallel screws which are slightly upward 
in direction. B has converging, C diverging; D has slight upward 
direction relating to anatomical position of plate, E has paral-
lel and upward direction screws for purchase in opposite calcar 
and F has combination hole for both conventional and locking 
screws. 3.5 mm screw is placed to adjust the plate vertically. 
Variety of screw directions are possible in proximal humerus by 
this combination which is suitable to osteoporotic bone as well. 
In study of Atalar et al [14], 10 patients treated with minimally 
invasive bone grafting and suturing had an average DASH score 
of 23. Pleko and Kraus 15 reported good results with locking 
proximal humerus plates. They studied 36 patients with DASH 
score of 18. This is comparable to Constant-Murley Shoulder 
Score of our study. Bjorkenheim et al reported that locking prox-
imal humeral plate fixation achieved acceptable functional re-
sults but non-union and avascular necrosis of humeral head have 
also been reported [16]. Gardner MJ et al showed in his study 
that caution is needed in case of comminution in medial calcar 
during plate fixation [17]. 

The procedure thought technical and requiring some level of 
surgical proficiency provides a stable fixation and early mobili-
zation for the patients. In the literature there have been various 
methods that surgeons have used for fixation of comminuted or 
displaced fractures of the humerus, and these techniques have 
their own complications such as avascular necrosis, treatment 
induced fractures, non union etc, [18-22]. Various studies have 
shown that locking plate fixation (peri articular) have a better 
outcome and lesser rate of complications as compared to the non 
locking plates [23,24]. However the locking plate fixation type 
of fixation requires more surgical proficiency and care especial-
ly regarding the preservation of the soft tissue structures and 
blood supply and vascularity of the fractured segments during 
this open reduction and internal fixation technique [25,26]. In 
our study we utilized the deltopectoral approach in the patients 
of the proximal humerus fractures, the important points that 
must be taken care of are the placement of the plate of proper 
length, using the fluoroscopic imaging when placing the screws 
in the correct position and avoiding the varus displacement by 
ensuring support to the medial side of the cortex [27-29]. 

In the study by Egol et al they had an infection rate of 1.61% 
in their case series and similar rate of observed in a study by 
Moonot et al and Gardner et al, in which the patients of infec-
tion were treated with antibiotics only [29,30]. The lower rates 
of infections observed are due to proper aseptic technique, with 
special care taken to minimize the soft tissue injury. 

We did not observe any avascular necrosis in these patients, 

which could be explained by the fact that humeral head is re-vas-
cularized promptly through the phenomenon of creeping substitu-
tion (bone remodeling and formation of new vascular channels via 
re-absorption of bone by osteoclasts), however a longer duration 
of follow up might reveal more complications. We recommend 
further studies be done with longer duration of follow up and larg-
er sample size to further strengthen the use of PHILOS plate as a 
good treatment option.

6. Conclusion
It can be concluded that proximal humerus fractures treated with 
PHILOS plate has good functional outcome. Number of fracture 
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