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Locking plate osteosynthesis in geriatric shoulder
fractures: why do we continue to perform a low-value

procedure?
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The use of locking plates

In several countries, locking plate osteosynthesis is the treat-
ment of choice for the majority of displaced proximal humeral
fractures, geriatric patients included. Despite national differ-
ences, an increasing use of the procedure has been reported.
In Germany, a 39% increase in surgical procedures for proxi-
mal humeral fractures was reported between 2007 and 2016
with 69% of the surgeries performed in geriatric patients.
Osteosyntheses accounted for 72% of these surgeries with
more than 35,000 procedures performed in 2016. Locking
plate fixation was the most commonly performed procedure
(1). In Finland, the incidence of surgery raised from 5 per
100,000 per year in 1987 to 20 per 100,00 per year in 2016.
From 2002, following the advent of locking plates, a more
than threefold increase in the incidence of osteosynthesis was
reported (2). In Sweden, the rate of surgically treated patients
increased by 75% between 2001 and 2012. The percentage of
fractures treated by plate osteosynthesis rose from 6% in 2001
to 46% in 2012 (3). In the United States, a study in a Medicare
population before and after the introduction of locking plates
reported a relative increase in surgery of 26% with an increase
in osteosyntheses of 29% (4). In South Korea, the operation
rate for proximal humeral fractures increased from 25% in
2008 to 37% in 2016, of which osteosynthesis accounted for
72% in 2008 and 86% in 2016 (5).

Benefits and harms: the evidence base

Within the last decade, several high-quality randomized
clinical trials on the benefits of locking plates have been con-
ducted. They have been unable to demonstrate superiority of
surgery over non-surgical management in geriatric 2-, 3-, and
4-part fractures. The only difference between the groups has
been a higher risk of additional surgery after surgical manage-
ment (6). Olerud et al. (7) randomized 60 patients with 3-part
fractures to locking plate or non-surgical treatment. No statis-

Figure 1. Examples of failed locking plate osteosynthesis in geriatric
shoulder fractures. The osteoporotic humeral head has collapsed, and
the locking screws have penetrated into the glenohumeral joint caus-
ing pain and damage to the cartilage and the glenoid surface.

tically significant between-group difference was found. Fjal-
estad et al. (8) randomized 50 patients with 3- and 4-part frac-
tures to locking plate or non-surgical treatment. They reported
no evidence of any difference in functional outcome between
surgical treatment and non-surgical treatment. Rangan et al.
(9) randomized 250 patients to surgeon’s choice or non-surgi-
cal treatment. In the surgery group 47% were 2-part surgical
neck fractures and 36% were 3-part fractures. Locking plates
were used in 83% of all surgeries. Separate data on locking
plates was not reported but patient-reported outcome was
similar between surgical and non-surgical treatment at 2 or 5
years (9,10). Launonen et al. (11) randomized 88 patients with
2-part fractures to locking plate or non-surgical treatment.
They found similar clinical outcome between the groups and
suggested that the current practice of performing surgery on
the majority of 2-part fractures may not be beneficial.

High complication and failure rates have persistently been
associated with the use of locking plates, especially screw-
related problems (Figure 1). Several systematic reviews and
large cohort studies have reported failure rates of about 30%
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Figure 2. Loading test demonstrating the loading strength of 2 lock-
ing screws (a) compared with 2 common screws (b). Published with
permissin from (20).

(12-15). Recently, a reputable shoulder clinic published a ret-
rospective series of 173 geriatric locking plate osteosynthe-
ses. They reported complication rates of 44% and failure rates
of 34% defined as reoperation or radiographic evidence of
implant failure. The failure rates tended to increase with age,
with a 26% failure rate for patients in their 60s, 40% failure
rate for patients in their 70s, and 48% failure rate for patients
in their 80s (16). However, they did not consider treating these
patients without locking plates.

Why do we use locking plates in geriatric shoulder
fractures?

There appears to be a tension between the widespread use
of a locking plate in geriatric shoulder fractures and the lack
of evidence for adding value to the patients. The origin of
the firm belief among surgeons in certain implants and pro-
cedures has not been studied but it may be in the interests of
several stakeholders to intervene, even if there is no support-
ing evidence.

A leading manufacturer of locking plates recommends their
use in “Dislocated two-, three-, and four-fragment fractures of
the proximal humerus, including fractures involving osteope-
nic bone” (17). This broad indication of the implant is justi-
fied with reference to the principles of anatomical reduction
followed by stable fixation. However, it remains unclear to
what extent these general principles apply to geriatric proxi-
mal humeral fractures.

The biomechanical rationale supporting the use of locking
plates may be convincing (Figure 2) but whatever the biome-
chanical properties we cannot escape that it is wishful think-
ing that this transfers to clinical practice, especially in osteo-
porotic bone.

Most orthopedic residents use mobile application platforms
to support clinical practice and decision-making. 2 of the
most popular platforms recommend the use of locking plates.
Orthobullets recommends locking plates in displaced 2-part
fractures (18) while AO Surgery Reference recommends lock-
ing plates in selected 2-part, 3-part, and 4-part fracture pat-

terns. In 2-part fractures osteoporotic bone is mentioned as a
“supporting indication” (19).

Surgeon-related factors supporting a culture of acting may
include ignorance of the literature or an unjustified belief in
the benefits of their own surgical performance.

Conclusion

Without strong clinical evidence, the use of locking plates in
geriatric shoulder fractures was globally adopted 2 decades
ago. Despite high failure rates and increasing evidence for
non-superiority the procedure is still commonly performed.
This may have unfavorable implications. Balancing benefits
and harms is essential prior to treatment decisions to avoid
harm, especially in fragile elderly patients. No strong evi-
dence supports the use of locking plates in geriatric shoulder
fractures and de-implementation seems necessary.

Acta thanks Antti P Launonen and Hans Rahme for help with peer review
of this Perspective.
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