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Abstract

Studies that compare routine immediate operative treatment of fractures with selective later
reconstructive surgery for malunion or nonunion may be misleading because it discounts the people
who did well with nonoperative treatment. We identified 20 studies comparing routine operative fracture
treatment and later reconstruction in the hip, clavicle, proximal humerus, elbow, and distal radius.
Fifteen of 20 studies favored immediate operative treatment on the basis of lower reoperation rates,
fewer complications, better patient reported outcome scores, and higher satisfaction. Five studies were
neutral, and none favored delayed reconstruction for malunion or nonunion. These findings emphasize
the potential benefits of routine early surgery and raise questions about the validity of studies

comparing different timings of fracture treatment.

Level of evidence: N/A

Keywords: Clavicle, Delayed, Early, Hip, Proximal humerus, Surgery, Wrist

Introduction

F or diaphyseal clavicle fractures, proximal humerus
fractures, and other fractures for which the role of
operative treatment is debated, a strategy of routine
operative treatment can be compared to a strategy of
routine initial nonoperative treatment with later selective
operative treatment of malunion or nonunion.! Studies that
compare the results of acute fracture surgery compared to
later surgery for nonunion or malunion are used to support
routine initial operative treatment. But this is a false
comparison, because it is unlikely that a person requesting
surgery for malunion or nonunion is representative of the
average person with that fracture treated nonoperatively.
First, the evidence is clear that many people accommodate
clavicle nonunion and clavicle and proximal humerus
malalignment well with relatively little discomfort or
incapability.23 Given the evidence that levels of discomfort
and incapability are associated more with mindset and
circumstances than with severity of pathophysiology,
people requesting delayed reconstruction may be a relative
disadvantage in their interpretation and distress regarding
symptoms, which may diminish their outcomes. Second, a
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person requesting reconstructive surgery for nonunion or
malunion may have worse initial fracture pathophysiology
(displacement, fragmentation, etc.) and different medical
comorbidities than the average patient with the fracture
under consideration.

Given these, and likely other, considerations, when we

compare acute fracture treatment with later reconstruction
for dissatisfaction with symptoms, we can assume that
dissatisfaction with symptoms will be greater on average in
the group that remains in or returns to care and requests a
reconstructive procedure.**> The only valid study design is
one that accounts for everyone initially treated
nonoperatively, preferably in a randomized trial with every
effort to manage patient, surgeon, and evaluator bias.
We reviewed studies that compare routine initial operative
treatment to delay reconstruction to test the hypothesis
that such comparisons can be assumed, a priori, to always
or nearly always favor routine early surgery. Such a finding
would indicate that such studies are misleading and should
not be performed or published.
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Materials and Methods

We searched used three search engines (PubMed, Embase,
Google) to identify studies comparing routine immediate
operative fracture treatment(<4 weeks) to later
reconstructive surgery (>4 weeks) for malunion or
nonunion in the upper and lower extremity up to July 2023.
Inclusion criteria were adult patients, studies of fracture
treatment, and comparison of routine immediate operative
treatment versus reconstructive operative treatment.
Exclusion criteria were systematic reviews or meta-analysis,
studies that are not in English.

Among the 561 articles in the initial search, 32 articles
were selected for full review after review of the abstract.
Among those studies, 12 were excluded because they
addressed different timings of acute fracture treatment
rather than initial operative treatment compared to later
reconstructive surgery. This resulted in a total of 20 articles
[Appendix 1] for review: three on hip fractures, six on
diaphyseal fracture of the clavicle, nine on proximal
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humerus fractures,® one on elbow fractures, and one on
distal radius fractures.

The following outcomes were tracked: active range of
motion, pain intensity, reoperations, complications, and
patient reported outcome measures.

Results

Fifteen studies favored immediate operative treatment,
five were neutral, and none favored delayed reconstruction
for malunion or nonunion. Specific factors that favored
immediate operative treatment included lower
reoperation rate in 10 studies, fewer complications in nine,
better Constant score in five studies, better (lower) DASH
score in two, and higher EQ-5D score, higher UCLA score,
greater satisfaction with treatment, higher SANE score, and
earlier return, higher SSV score, higher Constant score in
one each, with some studies finding more than one
advantage to immediate operative treatment [Table 1].

Table 1. Factors That Favored Acute Treatment ‘

Worse in Acute Better in Acute No Difference Not reported

Complication Rates 0 9 5

Reoperation rate 0 10 1

DASH score 0 2 1 17
SANE score 0 1 0 19
Return to work time 0 1 3 16
Constant score 0 5 2 13
Satisfaction 0 1 1 18
UCLA score 0 1 2 17
EQ-5D score 0 1 0 19
SSV score 0 1 0 19

Discussion with later reconstructive surgery for nonunion or malunion

The finding that surgery for nonunion and malunion is
nearly always associated with less favorable outcomes than
routine immediate operative treatment is no surprise.” this
is a foregone conclusion. First, the motivation to seek out
care and accept an offer of operative treatment for
malunion and nonunion is almost certainly associated with
both relatively less adaptive thoughts and feelings and
worse fractures in more infirm people. Many people
accommodate malunion and nonunion of the clavicle and
malunion of the proximal humerus, and nonunion is
associated with fracture complexity and medical
comorbidities. In other words, the person that has
reconstructive fracture surgery is not representative of the
average person with that fracture nor are they
representative of the average person with nonunion or that
degree of malalignment. Even if delayed treatment results
in a slightly inferior outcome, this outcome has to be
balanced by the number of patients who avoided surgery
altogether. This is similar to the number needed to treat:
how many acute surgeries are justified to avoid one late
surgery with a possible inferior outcome.

Because comparisons of routine initial fracture surgery

can be expected to favor routine early surgery, this study
design is misleading and should be abandoned. The only
meaningful comparison is between routine immediate
operative treatment versus routine nonoperative
treatment followed by selective reconstruction, preferably
in a prospective randomized trial.
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