Treatment of proximal humeral fractures
- locking plate or an alternative fixation?
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The operative treatment of proximal humeral fractures in elderly patients with osteo-
porotic bone remains an unsolved problem, principally as regards the stability of the
osteosynthesis. A new technique which aims to secure the reduction with locking
screws, thus allowing an early mobilisation, has recently been developed. In this article,
the advantages and weaknesses of this method are reviewed and compared to conven-

tional methods.

Introduction

The incidence of proximal humeral fractures is in-
creasing in Finland (1). Most of the fractures are only
slightly displaced and a good functional result can be
achieved with non-operative treatment (2). However,
comminuted and displaced fractures are a therapeu-
tic challenge, with a varying prognosis. The optimal
treatment of these fractures is still controversial, since
many of these are liable to a failure of osteosynthesis
(figure 1), avascular necrosis of the humeral head, as
well as a non- or mal-union of the fracture (3,4). In
order to avoid the common problems associated with
this fracture, the AO-ASIF has recently developed a
new technique (Philos®) which aims to preserve the
biological integrity of the humeral head and to secure
an anatomical reduction with multiple locking screws
with angular stability (5,6).

Operative technique

A beach-chair position and a delto-pectoral approach
are most oftenly used. The fragments are reduced in-
directly, if possible, with the help of traction sutures
placed in the cuffinsertions. When an acceptable re-
duction has been achieved, the Philos® plate is placed
at least 8 mm distal to the upper end of the greater
tubercle and fixed to the humeral shaft with cortical
screws. An aiming device, which diverges the locking
screws in the humeral head, is temporarily attached
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to the upper part of the plate (figure 2), and the head
fragments are secured with Kirschner wires after an
image intensifier control. The required lengths of the
locking screws are determined with a direct measuring
device over the Kirschner wire, and at least six lock-
ing screws are inserted in the humeral head (figure 3).
A hexagonal screwdriver with a torque limit of 1.5
Newton-meters is used in order to securely lock the
screws to the plate.
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Advantages and

disadvantages

Previous studies have reported acceptable functional
results after a conventional ORIF with a buttress-plate
and non-locking screws of proximal humeral fractures
(7), particularly in young patients (4). However, this
method has also been associated with a high compli-
cation rate, both in elderly patients with comminuted
fractures (8) and in young patients (9), due to a failure
in the stability of the osteosynthesis. This technique
also requires often an extensive soft tissue dissection,
which may compromise the vascular supply of the hu-
meral head and increases the risk of AVN.

Less invasive methods, such as closed reduction
and percutaneous pinning, require highly developed
skills, a good bone quality, minimal fracture commi-
nution and a co-operative patient (10). In the elderly
population with osteoporosis, this method has yielded
poor results (11), and is not thus recommended.

There are only a few clinical studies of the use of
Philos®-plate in proximal humeral fractures. In our
own study (12), the complications and functional
outcome were reviewed after a minimum follow-up
of one year in 72 patients. The main advantage of this
plate was seen in elderly patients, in view of the fact
that no failures of internal fixation was observed even
in this particular group of patients. Moreover, the pa-
tients could reach an activity level enough to ensure
their demands for independent daily living. However,
as expected, the mean Constant score declined with
increasing age.

The outcome for the younger patients in our study
was comparable to previous studies with other fixa-
tion methods (13), and suggests that the Philos® plate
has no additional advantages in younger patients.
However, it should be recognised that the T-buttress
plate has been associated with frequent hardware-initi-
ated impingement syndrome (11). We did not observe
any such symptoms in our patients, but our follow-up
may be too short to allow a reliable analysis regarding
this complication.

In another study, Koukakis et al. (14) reviewed
the outcome in a series of 20 patients with a proximal
humeral fracture treated with a Philos® plate, and ob-
served that fracture healing with correct positioning
of the fragments was achieved in all cases. AVN and
a distal pull-out of the plate occurred each in one pa-
tient, thus supporting our finding of a frequently low
complication rate associated with this method.

Although most of the displaced proximal humeral
fractures may be successfully treated with the Philos®
plate, it must be acknowledged that simple fractures at
the surgical neck (AO-ASIF A2 and A3) may run with
an increased risk of a fatigue failure of the plate at the
site of the fracture (figure 4). These types of fractures
may be treated in a more safe way with other implants,
such as an intramedullary nail (figure 5).
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Figure 5.

Figure 4.

Conclusions

Although the follow-up times in the previous studies
are short, and they are not randomized and control-
led, they suggest several benefits associated with the
Philos® plate. Most importantly, it is easy to use, it is
biological in the sense that the blood circulation of the
humeral head is not compromised, the plate does not
need to be configured and the angular screw fixation
ensures a fixed angle stabilisation. Moreover, com-
plications associated with the plate are few, and the
functional outcomes are comparable with the use of
the T-buttress plate. Therefore, some of the common
complications of the conventional plating can possibly
be avoided. Although the Philos® implant is expensive,
the number of second or further surgery seems to be
minimal.
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Treatment guidelines according to T66l6 Hospital

(AO/ASIF classification)

Al
Operative treatment:
« Threads, screws, pins

B1
Conservative treatment
Operative treatment options:
« Philos-plate, particularly
in elderly patients
« T-buttress plate in
young patients

A2
Conservative treatment

B2
Operative treatment
« Philos-plate, particularly
in elderly patients
« T-buttress plate in young
patients with good bone
quality

A3
Operative treatment:
« Proximal IM-nail
« Philos-plate, particularly
in elderly patients
- T-buttress platein
young patients

B3
Same as B2

C1
Conservative treatment if
minimally displaced

Operative treatment options:

« Philos-plate, particularly
in elderly patients
« T-buttress plate in young
patients

s

2
Operative treatment:
« Philos-plate, particu-
larly in elderly patients
« T-buttress plate in
young patients

c3
Operative treatment:
« Hemiarthroplasty
« Philos-plate, if ORIF
indicated due to patient
age

Suomen Ortopedia ja Traumatologia Vol. 29

1.2006 SOT 27




1. Kannus P, Palvanen M, Niemi S, Paakkari J, Jarvinen M, Vuori
I: Osteoporotic fractures of the proximal humerus in elderly
Finnish persons: sharp increase in 1970-1998 and alarming
projections for the new millennium. Acta Orthop Scand
2000;71:465-470.

2. Gaebler C, McQueen MM, Court-Brown CM: Minimally
displaced proximal humeral fractures: epidemiology and out-
come in 507 cases. Acta Orthop Scand 2003;74:580-585.

3. Paavolainen P, Bjorkenheim J-M, Slatis P, Paukku P: Ope-
rative treatment of severe proximal humeral fractures. Acta
Orthop Scand 1983;54:374-379.

4. Wijgman AJ, Roolker W, Patt TW, Raaymakers EL, Marti RK:
Open reduction and internal fixation of three and four-part
fractures of the proximal part of the humerus. J Bone Joint
Surg Am 2002;84-A:1919-1925.

5. Frigg R: Development of the Locking Compression Plate.
Injury 2003;34 (Suppl 2):6-10.

6. Ring D, Jupiter JB: Internal fixation of the humerus with
locking compression plates. Techniques in Shoulder and
Elbow Surg 2003;4(3):169-171.

7.Wanner GA, Wanner-Schmid E, Romero J, Hersche O, von
Smekal A, Trentz O, Ertel W: Internal fixation of displaced
proximal humeral fractures with two one-third tubular plates.
JTrauma 2003;54(3):536-544.

8. Cofield RH: Comminuted fractures of the proximal humerus.
Clin Orthop 1988;230:49-57.

9. Kristiansen B, Christensen SW: Plate fixation of proximal
humeral fractures. Acta Orthop Scand 1986;57:320-323.

10. Herscovici D, Darrick DO, Saunders T, Johnson M, Saunders
R, DiPasquale T: Percutaneous fixation of proximal humeral
fractures. Clin Orthop 2000;375:97-104.

11. Cordasco FA, Bigliani LU: Complications of proximal hume-
rus fractures. Techniques in Orthopaedics 1997;12:42-50.

12. Bjorkenheim JM, Pajarinen J, Savolainen V: Internal fixation
of proximal humeral fractures with a locking compression
plate: a retrospective evaluation of 72 patients followed for a
minimum of 1 year. Acta Orthop Scand 2004;75(6):741-745.

13. Ko JY, Yamamoto R: Surgical treatment of complex fracture
of the proximal humerus. Clin Orthop 1996;327:225-237.
14. Koukakis A, Apostolou C, Taneja T, Korres D, Amini A: Fixati-

on of proximal humerus fractures using the PHILOS plate. Clin
Orthop 2006;442:115-120.

28 SOT 1-2006

Suomen Ortopedia ja Traumatologia Vol. 29



