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Abstract

Background: Proximal humeral fractures requiring surgical stabilization
remain a therapeutic challenge particularly in elderly patients with unstable
fracture types and poor bone quality. Locking plate technology has been
developed as a potential solution to the difficulties encountered using
conventional plating to treat these types of fractures.
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Materials & Methods: We analyzed functional and radiographic outcome
of 58 patients (average age 40.96 years) with displaced proximal humerus
fractures who were treated with open reduction using Synthes 3.5 mm proximal
humerus Locking Compression Plate (LCP) via deltopectoral approach. As
per Neer’s classification system we had 36 two-part, 16 three-part, 6 four-part
fractures. Patients were assessed at two years using Constant Murley Score.

Results: Accordingly 8 patients had excellent, 40 patients had good and
6 patients had fair results. Average Score was 78.70. Two patients developed
Avascular Necrosis (AVN) of humeral head; both were four-part fracture involving
anatomical neck. No patient developed hardware impingement, infection or

neurological complications.

Conclusions: With regards to functional outcome and complications our
initial experience with this implant is encouraging.

Keywords: Proximal humerus fractures; Locking Compression plate;
Osteosynthesis

Introduction

The ideal treatment of dislocated proximal humeral fractures is
still the center of scientific debate. Various methods of osteosynthesis
including external fixators [1], cannulated screws [2], intramedullary
Kirschner wires 3], intramedullary nail [4], plates [5] and prosthetic
replacement [6] have been tested and investigated, demonstrating the
results vary from excellent to poor. Important drawback of above-
mentioned methods includes unreliable stability provided by the
implants, which can delay early post-operative range of motion. Open
Reduction and Internal Fixation (ORIF) with Locking Compression
Plate (LCP) has demonstrated promise in the treatment of displaced,
comminuted proximal humerus fractures. This approach offers several
potential advantages compared with more traditional open techniques
[7-9]. These benefits include improved fracture stability because of
the fixed-angle construct, particularly in more comminuted fracture
patterns and in osteoporotic bone; a short period of immobilization
with the opportunity for earlier rehabilitation; lower risk of damage
to the rotator cuff or need for implant removal; reduced hardware
complications; and, in patients with more complex fractures, the
potential to avoid the use of hemiarthroplasty [10-12]. This implant
also can be used in minimally invasive approaches [13]. Se of LCP is
becoming more common; precise knowledge of and experience with
the surgical technique is required to maximize clinical outcomes.

Materials and Methods

This is a prospective study was conducted in our institution.
All patients with displaced proximal humerus fractures admitted
in this hospital from June 2007 to December 2011 were considered
for inclusion in the study. Two part fractures involving only greater
or lesser tuberosity were excluded. For closed fractures initial
immobilization was done with shoulder immobilizer. All patients
were openly fixed using Synthes 3.5 mm proximal humeral LCP
plates via deltopectoral approach. The mean delay from injury to
surgery was 2.65 days (range 2-5 days). The timing of shoulder
rehabilitation is determined by fracture stability, bone quality,
and patient compliance. All the patients underwent a three-phase
rehabilitation program consisting of I: Passive or assisted exercises.
II: Active exercises starting at approximately 6 weeks postoperatively.
III: Strengthening or resisted exercises were begun 10 to 12 weeks after
surgery. All the patients were followed up by clinical and radiographic
assessment immediately after the surgery and at 1 month, 3months,
6 months, 1 year and 2 years. At the end of two years’ functional
outcome was assessed according to Constant-Murley score. Out of
58 patients included in the study only 54 were available for follow up.
Four patients were lost follow up due to unknown reasons.

Results and Analysis

There were total 58 patients, of which 16 were females and 42
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Table 1: Functional outcome at the end of two years (Constant Murley score).

core Excellent (86-100) Good (71-85) Fair (56-70) Poor (0-55) Mean Score
Fracture
Two Part 6 28 2 0 79.94
Three Part 2 8 2 0 78.33
Four Part 0 4 2 0 71
Total 8 40 6 78.70
Table 2: Studies in the literature using locking compression plates for treatment of proximal humerus fractures.
No Author N;SOf Mean Follow up Constant M Score Complication
2 part 3 part 4 part Over all
1 VerdanoMAet o, 31 months 72
al. [27]
2 Pak P et al. [28] 23 22 months 60.4 Infection 1, avascular necro§|s 2, varus
collapse 2 and non-union 1.
1521 + 2.59 Varusmalreduction 7,
3  Kumaretal [29] 52 e 79.83+6.95 74.22+12.53 61.09+14.29 Screw perforation 4,
months _— ) .
Plate impingement 5, Infection 1, Nonunion 1
Screw perforation, screws loosening, soft
4 Sun et al. [30] 68 26.7 month 72.6 £13.2 tissue infections, avascular necrosis and
delayed union in 8 cases.
Pigtkowski K et Non union 4
5 al. [31] 57 6 months 744 613 68.9 humeral head necrosis 12. loosening 2
Nonunion in 2 case
+
6 Zeng etal. [32] " 18.5 months 711119 The complications occurred in 25 cases
Parmaksizoglu Avascular necrosis with penetration of the
7 9 32 25 months 88.3 74.2 screw into the joint in 2,
etal. [33] e
Subacromial impingement 1,
8 MA F?;j etal 27 13 months 79 73 58 70 1 avascular necrosis with screw penetration
9 Current Study 54 2 years 79.94 78.33 71 78.7 2 avascular necrosis

were males. Age group ranged from 19 to 72 years (mean 40.96).
Mode of injury was road traffic accidents (RTA) in 44 cases and
household fall in 14 patients. According to Neer’s classification 36
(62.06%) were Two Part fractures, 16 (27.58%) were Three Part
fractures, 6 (10.34%) were Four Part fractures. We did not find any
case of three-part fracture with lesser tuberosity as third fragment
or fracture dislocation of shoulder joint. In two patients the fracture
was Gustilo-Anderson type II open (6.89%), out of these one patient
had Regimental Badge Anesthesia, which was resolved subsequently.
Average time taken for union was around 3 months. Two patients
developed AVN; both had four-part fracture involving anatomical
neck. However, alignment was good and patients were pain free.
None of patients developed implant failure; however, two patients
developed refracture due to second episode of trauma. None had
hardware impingement, infection or neurological complications.
At the end of two years, functional assessment was carried out with
Constant-Murely score (Photos1-3). Out of 54 patients available for
follow up, 8 patients had excellent, 40 patients had good and 6 patients
had fair results. Average Score was 78.70, for two part fractures the
79.94, for three part fractures 78.8, for four part fractures it was 71
(Table 1).

Discussion

During later part of last century and early part of this decade,
fracture fixation has undergone revolutionary changes in the form
of concept, technique, and implants. Today we can fix many difficult
fractures resulting into better patient outcome than before, thanks
to newer implants with newer technique of fixation. Periarticular
fractures, communited diaphyseal fractures, and fractures in

osteoporotic bones are some of these difficult fractures which can
be managed in better ways nowadays than before and Locking plate
invention is one of the many reasons for the better management of
these difficult fractures. Operative treatment of displaced and unstable
proximal humeral fractures is challenging. When these fractures
occur in young patients, they are typically high-energy injuries with
accompanying damage to the soft-tissue envelope. In elderly patients,
these fractures frequently occur as a result of low-energy injuries to
osteoporotic bone. The osseous architecture of the humeral head with
poor central cancellous bone stock, particularly in elderly patients,
leads to a high risk of fixation failure with classic plate-and-screw
fixation [12,14,15]. Blade plate fixation may overcome this limitation
with the advantage of a fixed-angle device but only affords a single
primary proximal point of fixation and can bet technically difficult to
insert correctly [12,16].

Locking plate fixation has recently become available for the
treatment of proximal humeral fractures. Research suggests plates
with screws locked to the plate may provide improved fracture
stability [17]. Locking the screw to the plate mechanically recreates
a point of cortical bone contact, which may be useful in the poor
cancellous bone of the proximal humerus [18]. Locking plates offer
the potential advantage of a fixed-angle device with multiple points
of proximal fixation, increased load to failure when compared with
unlocked plates, increased stability of fixation in osteoporotic bone,
and the ability to limit soft-tissue stripping during fracture fixation
[19]. Biomechanical studies have confirmed a potential benefit
over conventional plate fixation via unlocked screws [20]. Early
clinical results using the locking proximal humerus plates have been
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promising, although no comparisons with other techniques have
been published.

Some authors have reported excellent results after conventional
plate osteosynthesis of proximal humeral fractures, [21]. However,
this method has been associated with a high complication rate,
particularly in elderly patients with comminuted fractures [22]. The
technique of conventional plating often requires an extensive soft
tissue stripping, which may compromise the vascular supply to the
humeral head. On the other hand, available less invasive methods
such as closed reduction and percutaneous pinning require advanced
skills and good bone quality, minimal fracture comminution and a
cooperative patient [23]. In the elderly population with osteoporosis,
this method has also yielded poor outcome [24]. In order to obtain
better and reproducible results, the AOASIF has developed a special
locking compression plate for fractures of the proximal humerus [25].
According to our own findings, the main advantage of the new plate
is apparent in elderly patients, since we had no failures of the internal
fixation in this particular group, and they could attain an activity
level that was sufficient to satisfy their needs regarding independent
daily living. Patients with good bone quality have previously been
treated successfully with the conventional plate osteosynthesis [26].
However, the conventional plate osteosynthesis has been associated
with frequent hardware impingement . We have not observed any
such symptoms in our patients.

This study reports our initial experience with locking compression
plate designed specifically for proximal humeral fractures. We
followed-up and assessed 54 patients at two years. At the end of two
years’ functional assessment with Constant Murely score shown
out of 54 patients available for follow up, 8 patients had Excellent
results 14.81% (6 two part, 2 three part fractures), 40 patients had
Good results 74.07% (28 two part, 8 are three part, 2 are four part
fractures), 6 patients had Fair results 11.11% (2 two part, 2 three part,
2 four part fractures). The functional outcome was better in the 2 or
3- fragment fracture group than in patients with 4-part fractures in
our series. Also, as expected, the mean Constant score declined with
increasing age. The number of complications did not differ between
the groups, however, and the difference was mostly explained by the
lower strength and a more limited range-of-motion in the elderly
population. The subjective outcome was not often influenced by
this fact, since the level of expectation was also lower for the elderly
patients. Our functional results were comparable with other series
using implants providing angular stability with respect to union,
secondary loss of reduction, mean Constant Murely score (Table 2)

Although it was not a randomized controlled study, the results
demonstrate several benefits of the proximal humerus locking plate.
Most importantly, it is easy to use, it is biological in the sense that
the blood circulation to the humeral head is not compromised, the
plate does not need to be configured and the angular screw fixation
ensures a fixed-angle stabilization which is advantageous in case of
osteoporotic patients. In young patients it has advantage of early
mobilization especially in polytrauma patients.

This study is admittedly limited in that it involves an unselected
consecutive initial series of patients and, thus, includes the learning
curve for use of the device and appropriate patient selection. The total
numbers of patients available are insufficient for detailed statistical

analyses. However, our initial experience with this implant shows that
using the Locking Proximal Humerus Plate for treatment of proximal
humeral fractures of all types is a reliable procedure, with good results
being obtained with careful planning and familiarity with the special
features of the operative technique.

But there are still many unanswered questions. Do these plates
offer better outcomes than traditional methods? Is the procedure cost
effective (cost of surgery and implant vs improvement in function)?
Is there any place for fixation of 2 part fractures to enable earlier
mobilization? Randomized studies will be needed in the future to
solve these questions.
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