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CORR Insights®: What Factors Are Associated with Poor Shoulder
Function and Serious Complications after Internal Fixation of
Three-part and Four-part Proximal Humerus Fracture-
dislocations?

Nael Hawi MD, MBA1

Where Are We Now?

Proximal humerus fractures ac-
count for about 5% to 6% of all
fractures in adults. About 70%

occur in patients older than 60 years of
age, most occur in women, and the
frequency of this injury increases with
age. In general, treatment options for
these types of fractures include

nonoperative treatment, internal fixa-
tion, and replacement [8]. Most of
these fractures can be treated without
surgery, which is good, because the
results of surgical treatment are un-
predictable [2, 3, 7]. However, obser-
vational studies have shown an
increased use of surgical treatment,
with large variations among regions or
countries [5, 6].

A study in this month’s Clinical
Orthopaedics and Related Research®

[4] examined the treatment of patients
with three-part and four-part fractures
and found that factors associated with a
poor outcome (a prespecified composite
endpoint the authors defined as poor
Constant scores and/or one or more se-
rious complications or revision surgery)
included being a woman, four-part frac-
ture dislocation, absence of a meta-
physeal head extension, absence of
activity, back-bleeding from the humeral
head, height of the head segment < 2 cm,
and absence of capsular attachments to
the head fragment. Interestingly, none of
these parameters can be influenced by
the patient or the surgeon.

Based on these results, surgical
treatment of proximal humerus frac-
tures remains far from straightforward.

Even if the surgeon can fix the fracture
to the point where the postoperative
radiographs look great, the outcome is
unpredictable and sometimes will be
disastrous. In this study [4], 8% of the
patients experienced nonunion, 21%
developed avascular necrosis, 15%
underwent revision, 37% had to restrict
or modify work or activities, and more
than one in five had a poor Constant
score (< 55 points). Surgeons must be
aware—and make their patients
aware—of what is at stake here.

Additionally, surgeons should not
do this operation unless they’re really
sure there’s a good reason to, and the
other alternatives (nonsurgical man-
agement, shoulder arthroplasty, or
minimally invasive procedures) are
obviously inappropriate for reasons
such as the amount of dislocation, open
or concomitant vascular injury, loss of
reduction, or persistent pain.

Where Do We Need To Go?

Which patients will benefit from op-
erative treatment, and which will ben-
efit from nonoperative treatment? In
general, there is a tendency toward re-
verse arthroplasty, especially in older
patients. But what about the young,
athletic patient with a dislocated
proximal humerus fracture? I think
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every surgeon would like to look for a
joint-preserving approach in younger
patients. Can we improve results using
metal or cement? Should there be age-
based cutoffs for different treatment
options?

Several classification systems have
been used to describe these fractures; the
reason for the number and variety of
classifications is that none really
provides a complete picture of the injury
or an adequate roadmap for treatment.
We know from spine surgery that the
fracture pattern depends on bone quality.
We need a more bone quality–based
classification thatwill help in the decision
process [9].

In addition, we need to realize that
shoulder function depends on not only
the integrity of the rotator cuff but also its
good function; the blood supply to the
humeral head is critical. It will be worth
exploring whether we can reduce avas-
cular necrosis or improve the blood
supply using a surgical intervention.

Finally, we need revised thresholds
for measuring angulation and displace-
ment, as well as good guidance for how
to use them as factors in our clinical
decision-making. Is an angulation of 45°
and displacement of 1 cm (or 0.5 cm), as
used historically, still adequate to guide
treatment? How much displacement is
likely to be tolerated, either before sur-
gery or after repair?

How Do We Get There?

Regarding nonoperative treatment,
more-standardized protocols and
guidelines are needed to determine
how to treat the deforming forces of the
muscles around the shoulder, how to

obtain reduction (such as a Gilchrist or
Dessault procedure, abduction pillow,
or shoulder sling), and for how long to
use an orthosis.

We must investigate minimally in-
vasive procedures such as percutane-
ous fixation, K-wire fixation, or
external fixation. In some cases, ana-
tomic repositioning might be disad-
vantageous, but minimally invasive
treatment could increase our chance to
obtain or maintain the residual blood
supply of fragments [1].

Still, most fractures do not have to be
treated immediately. Surgeons should
consider not only radiologic imaging,
but also the status of the patient. The
patient must be involved in the decision
process and be informed about the in-
consistent results associated with sur-
gery, as observed by Gavaskar et al. [4].

Performing surgery for a displaced
proximal humerus can be challenging,
and preoperative planning is crucial.
CT is usually performed in most
trauma centers. 3D visualization can
help the surgeon analyze the fracture
pattern according to some of the con-
founding variables described in the
current study [4]. Additionally, 3D
printing and a dry test procedure
through the fracture can help to im-
prove our understanding of the fracture
and plan for surgery.

Independent, even governmental,
registry studies could be used and
would help to compare and evaluate
the outcomes of treating proximal hu-
merus fractures to avoid biases trig-
gered by surgeons, manufacturers,
insurance companies, or societies. I
think this step is essential to develop a
more standardized way to understand
and treat proximal humerus fractures.
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H, Kannus P, Mattila VM. Trends in the
surgical treatment of proximal humeral
fractures–a nationwide 23-year study in
Finland. BMC Musculoskelet Disord.
2012;13:261.

6. Klug A, Gramlich Y, Wincheringer D,
Schmidt-Horlohé K, Hoffmann R. Trends
in surgical management of proximal hu-
meral fractures in adults: a nationwide
study of records in Germany from 2007 to
2016. Arch Orthop Trauma Surg. 2019;
139:1713-1721.

7. Palvanen M, Kannus P, Niemi S, Parkkari
J. Update in the epidemiology of proximal
humeral fractures. Clin Orthop Relat Res.
2006;442:87-92.

8. Razaeian S, Wiese B, Zhang D, Harb A,
Krettek C, Hawi N. Nonsensus in the
treatment of proximal humerus fractures:
uncontrolled, blinded, comparative
behavioural analysis between Homo chir-
urgicus accidentus and Macaca sylvanus.
BMJ. 2020;371:m4429.

9. Spross C, Kaestle N, Benninger E, et al.
Deltoid tuberosity index: a simple ra-
diographic tool to assess local bone
quality in proximal humerus fractures.
Clin Orthop Relat Res. 2015;473:
3038-3045.

2 Hawi Clinical Orthopaedics and Related Research®

CORR Insights

Copyright © 2022 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.

http://dx.doi.org/10.1097/CORR.0000000000002190

