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Purpose: Metacarpal fractures are common injuries of the hand that often require operative repair.
However, there is a paucity of data regarding the rate of reoperation and circumstances following
metacarpal repair.
Methods: A retrospective review of all metacarpal fracture cases performed at a single academic insti-
tution between 2017 and 2021 was performed. All patients with isolated, acute metacarpal fractures
were included for review. Data on patient demographics, fracture morphology, surgical technique, rate of
early reoperation, and reason for reoperation were collected.
Results: A total of 499 patients were identified to have undergone operative treatment for an isolated
metacarpal fracture with an average follow-up of 4.2 months. The rate of unplanned early reoperation
was 8.0% (n ¼ 40), with seven patients requiring revision fracture surgery and 33 patients undergoing
removal of symptomatic hardware. Mean and median time to reoperation was 2.1 and 1.5 months,
respectively. The rate of reoperation for fractures of the metacarpal shaft was significantly lower than
that of other fracture locations. Among the 40 revision cases, one case was following percutaneous
fixation while 39 cases were following open reduction and internal fixation. Other demographic factures
and fracture characteristics failed to show significant correlations to the rate of reoperation.
Conclusions: An unplanned early reoperation rate of 8.0% after operative fixation of acute metacarpal
fractures was observed with the majority involving cases of removal of symptomatic hardware and an
average time to reoperation of approximately 2.1 months. This information can be used to counsel pa-
tients and set expectations about the potential for metacarpal fracture surgeries.
Type of Study/Level of Evidence: Prognosis 2b.
Copyright © 2023, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Metacarpal fractures are among the most common fractures
treated by orthopedists and hand surgeons, representing approxi-
mately 40% of all upper-extremity fractures.1-3 These injuries can be
treated nonoperatively or operatively depending on fracture
characteristics. Surgical treatment is typically indicated for fractures
with malrotation, angulation, longitudinal shortening, and associ-
ated soft tissue injuries or bone loss.1,4 Despite its utility, operative
intervention is not devoid of complication.5-7 It is valuable to
have been received or will be
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understand the complications and reoperation rates associatedwith
operative treatment ofmetacarpal fracture for both surgical decision
making and appropriate patient counseling and expectation setting.

Although several studies have looked at complications
associated with both operative and nonsurgical treatment of
metacarpal fractures, there is a paucity of data regarding the rate of
reoperation after these procedures.5,7-10 Only a handful of studies
have assessed reoperation rates as part of studies broadly
addressing postoperative complications.5,8,11 Moreover, these
studies include relatively small numbers of patients and involve
limited assessment of associated risk factors, highlighting the need
for additional data on reoperation after surgically treated meta-
carpal fractures.5,8,11

The goal of this study is to better understand the rate and causes
of reoperation after surgically treated metacarpal fractures. This
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Table 1
Demographic and Fracture Morphologic Data

Patients, n Age (y),
mean

Female (%) BMI (kg/m2),
mean

Smoking (%) Diabetes (%) Metacarpal (%) Location (%)

Open Reduction and
Internal Fixation

342 39.6 23.4% 28.3 18.1% 3.2% 1st - 12.0%
2nd - 6.4%
3rd - 9.6%
4th - 24.6%
5th - 47.1%

Neck - 26.0%
Shaft - 52.5%
Base - 21.8%

Percutaneous Pinning 157 38 23.6% 25.4 17.2% 3.2% 1st - 35.0%
2nd - 5.1%
3rd - 0.6%
4th - 8.9%
5th - 49.7%

Neck - 24.2%
Shaft - 21.0%
Base - 54.8%

All Patients 499 39 23.4% 26.6 17.8% 3.2% 1st - 19.2%
2nd - 6.0%
3rd - 6.4%
4th - 19.6%
5th - 48.3%

Neck - 25.5%
Shaft - 43.9%
Base - 30.7%

BMI, body mass index.
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informationmay assist surgeons in better counseling and educating
their patients before surgery.
Materials and Methods

A retrospective review of all metacarpal fractures from a single,
large, academic institution over a 5-year period between January
2017 and December 2021 was performed. Institutional review
board approval was obtained prior to study commencement. Pa-
tients with operatively treatedmetacarpal fractures were identified
via Current Procedural Terminology (CPT) codes. The following CPT
codes were used: 26600, 26608, 26650, 26615, 26685, 26665,
26746, 26740, 26605, 26720, 26525, 26676, 26410, 26546, 26562,
26442, 26686, 26715, 26550, 26607, 29130, 26356, 26476, 26445,
26520, 26727, 26770, 26645, 26565, 26591, 26750, 26480, 26735,
26776, and 26568. The charts of identified patients were then
manually reviewed. Patients with isolated and acute metacarpal
fractures were eligible for inclusion. An acute fracture was defined
as any fracture presenting within 4 weeks of injury. Exclusion
criteria included patients with multiple metacarpal fractures, less
than 6weeks follow-up after surgery, additional other bony injuries
to the hand or upper extremity, and patients who presented
following previously failed management of subacute and chronic
metacarpal fractures. Procedures were performed by one of 14
hand surgery fellowship-trained board-certified hand surgeons,
each with a Certificate of Added Qualification in Hand Surgery.

For patients meeting inclusion criteria, baseline demographic
data, patient specific risk-factors, and fracture morphological data
was retrospectively collected. Baseline demographic data included
age, race, sex, body mass index, smoking status, and history of
diabetes. Diabetic and smoking history was self-reported by pa-
tients. Fracture morphological data collected included location,
laterality, displacement, and description. Displacement was recor-
ded in a binary fashion with any degree of displacement being
considered as a displaced fracture. Metacarpal involvement was
delineated one through five. Fracture locationwas recorded as base,
shaft, or neck as determined by the operative surgeon’s
classification.

To determine the rate of reoperation, a query was performed,
which extracted all operations performed within 1 year following
the index metacarpal fracture surgery. Surgical procedures were
manually reviewed. Reoperation was classified as any surgical
procedure on the same digit and/or metacarpal as treated in the
index operation. Hardware removal was only recorded as a
reoperation for patients who underwent open reduction and
internal fixation (ORIF) with subsequent hardware removal or for
patients who underwent percutaneous fixation with documenta-
tion expressing unplanned return to the operating room (as many
instanced of hardware removal after percutaneous fixation are
planed).

Demographic variables and fracture morphologic data were
compared between patients undergoing reoperation and those
who did not require reoperation. Student’s T-test was used to
determine differences in means. Categorical variables were
compared by Chi-squared test. The threshold for statistical signif-
icance was set at P ¼ .05.
Results

In total, 4380 patient with metacarpal fractures were treated
at our institution between January 2017 and December 2021.
Specifically, 3648 patients underwent nonsurgical treatment of
their fractures, and 732 patients underwent operative treatment.
A total of 499 patients were identified to have undergone oper-
ative treatment for an isolated metacarpal fracture with at
least 6 weeks of postoperative follow-up, with 342 patients un-
dergoing ORIF and 157 undergoing closed reduction and percu-
taneous fixation. Demographic and fracture morphologic data
can be seen in Table 1. Mean follow-up time for the entire
group was 4.2 months (range 1.5�62.3 months). Mean follow-up
for patients undergoing reoperation was 9.4 months (range
1.5�62.3 months).

The rate of unplanned reoperationwas found to be 8.0% (n¼ 40)
across all patients undergoing operative fixation of their meta-
carpal fracture, with one case being among patients undergoing
percutaneous fixation and 39 cases among patients undergoing
ORIF. Overall, only seven cases (1.4% of total patients) required
revision fracture surgery. In addition, 33 cases (6.6% of total
patients) underwent unplanned removal of deep symptomatic
hardware; all cases of unplanned hardware removal were in
patients undergoing ORIF. The average time to reoperation
(including both revision surgery and hardware removal) was 2.1
months, and the median time to reoperationwas 1.5 months (range
0.5�11.9 months).

Table 2 presents demographic and fracture morphologic
data broken down by patients requiring reoperation and
patients not requiring reoperation. No significant demographic
differences were found between patients requiring



Table 2
Demographic and Fracture Morphologic Data Based on Reoperation or Non-Reoperation

Patients, n Age (y),
mean

Female (%) BMI (kg/m2),
mean

Smoking (%) Diabetes (%) Metacarpal (%) Location (%)

Reoperation 40 34.3 27.5% 25.6 20.0% 3.5% 1st - 22.5%
2nd - 5.0%
3rd - 5.0%
4th - 15.0%
5th - 52.5%

Neck - 32.5%
Shaft - 27.5%
Base - 40.0%

No Reoperation 459 39.7 22.9% 26.7 17.6% 3.1% 1st - 19.0%
2nd - 6.1%
3rd - 7.0%
4th - 19.6%
5th - 47.5%

Neck - 25.4%
Shaft - 44.3%
Base - 30.3%

BMI, body mass index.
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reoperation and those not requiring reoperation. Regarding
fracture morphologic data, the rate of reoperation for frac-
tures of the metacarpal shaft was significantly lower (rate:
4.8% - X2[1, N ¼ 499] ¼ 5.6, P ¼ .2). Other fracture morpho-
logic features failed to show any significant difference in the
rate of reoperation.

Among the seven cases requiring revision fracture surgery, the
causes included loss of fracture fixation (n ¼ 3), a new fracture
around the previously repaired fracture (n ¼ 2), and failure of the
hardware (n¼ 2). Additional details regarding revision cases can be
seen in Table 3.
Discussion

This study identified an unplanned early reoperation rate of
8.0%, with seven cases requiring revision surgery and 33 cases
requiring removal of symptomatic hardware. No significant cor-
relation was identified between patient demographics and rate of
reoperation. Fracture morphologic characteristics did, however,
show a correlation with the reoperation rate with fracture of the
metacarpal shaft being associated with a significantly lower rate
of reoperation compared to other fracture locations. These data
can help surgeons when counseling patients and setting
expectations.

In a systematic review comparing ORIF to percutaneous fixation
for metacarpal shaft fractures, Greeven et al9 report that 17% of
patients undergoing ORIF required reoperation, whereas 0% of pa-
tients undergoing percutaneous fixation required reoperation.
Given these results, the authors concluded that the higher rate of
reoperation after ORIF suggests ORIF to be a less favorable tech-
nique than percutaneous fixation. However, that assessment must
be balanced against the fact that percutaneous fixation is relative
fixation requiring longer immobilization, which can lead to higher
rates of postoperative stiffness and greater delays to return to
function.12,13

Bannasch et al8 noted a 14% rate of reoperation after ORIF in 365
patients, but the data set included both phalanx and metacarpal
fractures. Ozer et al10 identified an overall reoperation rate of 40%
and revision rate of 9.6% in 52 metacarpals treated with ORIF. They
also noted that hardware removal and loss of fixation were more
common for ORIF with intermedullary fixation than with plate and
screw constructs, which is anecdotally (though not statistically)
corroborated by the current study’s data.10 The reason for this is not
well understood and is likely multi-factorial. Biomechanical studies
have shown intramedullary fixation to confer lower levels of sta-
bility than plate fixation. Given this, failure in intermedullary fix-
ation is more commonly seen at the hardware bone interface.14 This
could certainly lead to the propagation of perihardware fracture.
Additionally, it is possible that the intermedullary constructs create
greater stress risers, which would explain the higher rate of
perihardware fracture.

The rate of reoperation for fractures of the metacarpal
shaft was significantly lower when compared to the cohort at
large. Supporting this, prior studies have shown significantly
higher complication rates for periarticular metacarpal
fractures when compared to metacarpal shaft fractures.15 It is
possible that this is related to numerous tendinous attach-
ments at the metacarpal base, making hardware prominence
more bothersome and/or problematic which could, in turn,
lead to higher rates of unplanned hardware removal when
compared to fractures of the metacarpal shaft. It is also
possible that surgeons have a higher tolerance for angulation
of the shaft leading to a higher threshold of acceptance (and
thus lower rate) for reoperation.
Limitations

This study has several limitations. First, the choice to look at
early reoperation within 1 year of the index procedure certainly
does limit the reporting of all reoperations. Moreover, the average
follow-up time was relatively low at approximately 4.2 months.
Although this is a relatively short follow-up period, it was
deemed long enough to capture the majority of cases of reoper-
ation. Longer follow-up may capture some additional cases of
reoperation but the rate of additional complications warranting
reoperation would be expected to be low as clinical fracture union
is typically achieved by 6�8 weeks. In support of this, the median
time to reoperation in this cohort was quite early (1.5 months),
indicating that the majority of patients in need of reoperation
tend to present early in their postoperative course. However,
long-term studies on survivorship are currently lacking and could
help shed further light on this matter. Another limitation of this
study is surgeon variability. There were 14 surgeons included in
this study, and surgical decision making, technique, and post-
operative management were not standardized. Additionally, not
every surgeon has the same threshold for returning to the oper-
ation room. Thus, by using data accrued from numerous surgeons
there is the possibility of decreased internal validity of the re-
ported rate of reoperation. However, using data from multiple
surgeons also increases the external validity and generalizability
of the study findings. Assessing the reoperation rates from a
combine cohort of 14 surgeons makes our findings more gener-
alizable across the heterogeneous landscape of hand surgery; this
relatively large cohort offers a better assessment of the ‘typical’
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hand surgeon and thus makes its findings likely more represen-
tative of the true rate of reoperation than studies assessing the
outcomes of individual or small groups of surgeons. Another
possible limitation is that patients may have sought follow-up
treatment and reoperation at another institution which could
underestimate the reported reoperation rate.

Patient satisfaction is a multifaceted concept which has been
linked to preoperative patient expectations.1 In light of this,
providing patients with an accurate estimate of reoperation rates is
important. Ultimately, the information presented in the article
should not change who undergoes operative treatment of their
metacarpal fractures as the criteria for this are well established.1,4

Nonetheless, this information remains important for surgeons
when educating patients before surgery both for the sake of
informed consent and expectation setting. Based on the results of
this study, surgeons should counsel patients that roughly 1 in 10
patients will require an additional surgical procedure within 1 year
of undergoing operative treatment for their isolated metacarpal
fracture. It should also be emphasized that the majority of addi-
tional surgical procedures are performed to remove painful or
symptomatic hardware. It is our belief that this will help establish
realistic patient expectations which remains an important part of
preoperative counseling.

In short, in a review of nearly 500 cases of operatively
repaired isolated metacarpal fractures, an unplanned early
reoperation rate of 8.0% was identified, with the majority
involving cases with internal fixation that was symptomatic and
a mean and median time to reoperation of approximately 2.1
and 1.5 months, respectively. This information can be used to
counsel patients and set expectations about the potential for
metacarpal fracture surgeries.
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