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A B S T R A C T

Metatarsalgia is a frequent foot disorder. The objective was to evaluate whether the length ratio between the sec-
ond and the third metatarsals after Weil osteotomy influences clinical outcomes. This retrospective study included
37 patients (53 feet). Preoperative planning consisted of keeping the second metatarsal greater than or equal to
the third metatarsal after Weil osteotomy of the second metatarsal or the second and third metatarsals. Based on
postoperative weightbearing and digital AP radiographs after Weil osteotomy, we divided the patients into 2
groups: group 1, the second metatarsal was longer than or equal to the third metatarsal; and group 2, the second
metatarsal was shorter than the third metatarsal. We investigated whether there were differences between the
groups. In 35 (66%) feet, the second metatarsal was longer than or equal to the third metatarsal (group 1), and in
18 (34%) feet, the second metatarsal was shorter than the third metatarsal (group 2). Postoperative American
Orthopaedic Foot and Ankle Society scores were 86.2 and 82.7, respectively (p = .32). Postoperative Visual Analog
Scale scores were 1.26 and 1.67, respectively (p = .39). The sample showed 11.3% of transfer metatarsalgia to the
third metatarsal. Group 1 had 9% of transfer metatarsalgia, whereas group 2 had 17% of transfer metatarsalgia
(p = .40). The presence of a second metatarsal shorter than the third metatarsal, after Weil osteotomy of the second
metatarsal or the second and third metatarsals, does not influence outcomes or incidence of transfer metatarsalgia
to the third metatarsal.
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Metatarsalgia is a frequent foot disorder consisting of localized or
widespread pain in the forefoot, near the metatarsal head and the
metatarsophalangeal (MTP) joints (1,2). The initial treatment is conser-
vative and may include calf stretching, comfort shoes, metatarsal pads,
rest, nonsteroidal anti-inflammatory drugs, corticosteroid injection,
and use of sandpaper against the callus (3,4-6). If conservative treat-
ment fails, operative treatment is considered. One of the operative
treatments available consists of distal oblique metatarsal osteotomy
(2,7,8), with shortening or elevation, or both techniques used in the
metatarsal head. Distal oblique metatarsal osteotomy was described by
Weil and popularized by Barouk (9). A cadaveric study with simulation
of gait showed that second metatarsal length is positively associated
with second metatarsal peak pressure and cumulative second
metatarsal pressure during gate (pressure-time integral) (10). A study
in cadavers showed that Weil osteotomy is effective in reducing plantar
pressure on the head of the second metatarsal both in ankle neutral
position and while tip-toe standing, reducing pressure by 36% and 65%,
respectively (11). Clinical studies have demonstrated high rates of good
outcomes with Weil osteotomy, with good to excellent outcomes rang-
ing from 81% to 100% (2,9,12-15).

The final ratio of the metatarsal length has been investigated as a
factor that influences the outcomes. Bevernage and Leemrijse (16) were
unable to improve the clinical outcomes while preserving the harmonic
anatomical curve described by Maestro et al (17) even with a preopera-
tive planning. Perez-Munoz, Escobar-Anton, and Sanz-Gomez (18) tried
to preserve Maestro's harmonic curve, but also failed to obtain better
outcomes than those found in the literature.

A complication that may be directly related to the final ratio of the
metatarsal length is transfer metatarsalgia. Transfer metatarsalgia may
affect patients when there is excessive shortening of one of the meta-
tarsal bones after Weil osteotomy. This may cause increased load and
pain in the adjacent metatarsal bone, which was previously
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Fig. 1. Intraoperative image of Weil osteotomy with bone slice removal.
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asymptomatic. Bevernage and Leemrijse (16) found an incidence of
5.5% of transfer metatarsalgia after metatarsalgia correction with Weil
osteotomy even with a preoperative planning for the maintenance of
the harmonic anatomical curve described by Maestro et al (17). Davies
and Saxby (19) suggested that the second metatarsal should not be
shortened more than 4-5 mm and it should never be shorter than the
third metatarsal because of the risk of compromising the outcomes
with the development of transfer metatarsalgia.

To the best of our knowledge, although it has been suggested in a
previous study, the influence of the length ratio between the second
and third metatarsals on clinical outcomes and incidence of transfer
metatarsalgia has not been directly assessed. Therefore, the objective of
the present study was to investigate whether a second metatarsal
shorter than the third metatarsal after Weil osteotomy is associated
with worse clinical outcomes and higher incidence of transfer metatar-
salgia to the third metatarsal. Although this result is not intended, in
some cases, the second metatarsal becomes shorter than the third
metatarsal after osteotomy in spite of the preoperative planning. The
primary hypothesis of the present study was that when the second
metatarsal is shorter than the third metatarsal there are worse clinical
outcomes and higher incidence of transfer metatarsalgia to the third
metatarsal.

Patients and Methods

We conducted a retrospective study of 37 patients (53 feet) who underwent Weil
osteotomy of the second metatarsal or the second and third metatarsals. This study was
approved by the Research Ethics Committee of the hospital where it was conducted
(approval number: CAAE 58207916.8.0000.5328), and all patients signed an informed
consent form. All operations were performed by the same surgeon.

Patients were recruited from the main author’s outpatient clinic, i.e., all patients were
from the same institution. The patients included in the study had central metatarsalgia,
defined as pain in the head of the second and third metatarsals during weightbearing
with or without the presence of a callus, which had been treated with conservative ther-
apy for at least 4 to 6 months. Only patients with central metatarsalgia aged 18 years or
older were included, i.e., the participants had to be skeletally mature. The exclusion crite-
ria were patients with rheumatic etiology for metatarsalgia, patients with neuropathy,
and cases with previous surgical intervention due to metatarsalgia.

The surgeon attempted to perform the osteotomy on a plane parallel to the
ground in all cases. The shortening of the second metatarsal or the second and
third metatarsals was planned based on preoperative radiographs. Next, the meta-
tarsal bone was shortened and a 2-mm bone slice was removed (Figs. 1 and 2).
This was done with the purpose of elevating the metatarsal head. A 2-mm £ 11-
mm screw was used for fixation, and intraoperative fluoroscopy was not used to
measure the shortening. The following assessment tools were used before and after
surgery: American Orthopaedic Foot and Ankle Society (AOFAS) lesser toe MTP-
interphalangeal subscale score and the Visual Analog Scale (VAS) for pain. The VAS
score ranged from 0 to 10, where 0 means no pain and 10 means worst pain imag-
inable. We used the AOFAS lesser toe subscale because it has a satisfactory degree
of reliability and responsiveness (ability to discriminate between preoperative and
postoperative conditions in the same patient), thus providing quality-of-life infor-
mation that conveys acceptable validity regarding conditions affecting the forefoot
(20). We also evaluated the following variables: preoperative second MTP stability,
incidence of concomitant hallux valgus surgery, concomitant surgery to treat a
deformity on the second toe or a neuroma in the second interdigital space, postop-
erative floating toe, recurrent metatarsalgia, and transfer metatarsalgia to the third
metatarsal.

The second MTP joint was considered stable when there was no evidence of toe
deformity, i.e., the MTP was not in a dorsiflexed position (in weightbearing physical
examination) and did not present with subluxation on radiographic images or sagittal
instability on physical examination. Patients were diagnosed with transfer metatarsalgia
to the third metatarsal on physical examination when they had plantar pain in the third
metatarsal at least 6 months after surgery. This diagnosis was established based on the
presence of plantar pain in the third metatarsal head on physical examination regardless
of whether there was plantar callus on the third metatarsal or whether the patient under-
went osteotomy to treat transfer metatarsalgia later. Recurrent metatarsalgia was deter-
mined on physical examination when there was recurrent plantar pain in the second
metatarsal at least 6 months after surgery. Recurrence was established regardless of
whether there was plantar callus in the second metatarsal or whether the patient under-
went another surgery to treat the pain in the second metatarsal.

We compared the length of the second and third metatarsals. Based on postoperative
weightbearing and digital AP radiographs after Weil osteotomy, we divided the patients
into 2 groups: group 1, the second metatarsal was longer than or equal to the third
metatarsal; and group 2, the second metatarsal was shorter than the third metatarsal.
Next, we investigated whether there were differences between the groups. Metatarsal
length was measured using the technique described by Maestro et al (17) (Fig. 3), 3 lines
are used to measure the metatarsal size; the first line stretches between the most lateral
portion of the articular surface of the calcaneus at the level of the calcaneocuboid joint
and the most medial articular portion of the talar head; the second line (the long axis of
the foot) stretches from the midpoint of the first line to the center of the distal articular
surface of the second metatarsal. A third line, also known as SM4, is perpendicular to the
long axis of the foot, starting at the center of the lateral sesamoid. The SM4 is used to
measure the distance from it to the center of the distal articular surface of the metatarsal,
thus showing the length of each metatarsal bone. Radiographic evaluation was performed
by a radiologist who specializes in the musculoskeletal system and was unaware of the
clinical outcomes. Digital radiographs were acquired using the computer program Care-
stream RIS/PACS (Rochester, NY).

The dorsoplantar radiograph was performed in a standardized manner. There was a
15° tilt of the X-ray beams from the vertical plane in the sagittal plane at a distance of
100 cm, directly perpendicular to the cassette in the coronal plane, centered on the sec-
ond tarsometatarsal joint, as described by Maestro et al (17).

Our preoperative planning was intended to shorten the second metatarsal, keeping it
as long as the third metatarsal or up to 2 mm longer than the third metatarsal. Asymp-
tomatic third metatarsal bones did not undergo osteotomy.

Clinical outcomes were classified into the following categories: excellent, good, fair,
or poor. The AOFAS score was used to determine these categories: scores ranging from 91
to 100 points were excellent, scores between 81 and 90 points were good, scores between
71 and 80 points were fair, and scores equal to or less than 70 points were poor.
Statistical Analysis

Quantitative data were described as mean, standard deviation, and range. Categorical
data were expressed as counts and percentages. Comparisons between groups were con-
ducted using independent-samples t test and Fisher’s exact test for categorical data. A
generalized linear model was used to adjust for the effect of the length of the first meta-
tarsal on the postoperative AOFAS and VAS scores when comparing groups 1 and 2. Sig-
nificance level was set at a = 0.05. Data were analyzed using SPSS, version 22.0. In order
to detect a difference of 10 points in the AOFAS score assuming a standard deviation of 10
points, we estimated that a total sample of 54 patients in the 2 groups with a ratio of 2:1
would be required to reach statistical significance with a power of 90%.



Fig. 2. Drawing showing how the Weil osteotomy with bone slice removal is performed.
(A) Metatarsal bone. (B) Weil osteotomy with bone slice removal maintaining the original
angle of the Weil osteotomy. (C) Proximal and dorsal translation of the metatarsal head.
(D) Dorsal bone slice removal. (E) Fixation using a 2-mm £ 11-mm screw.
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Results

Patients’ mean age was 54.2 § 13.1 (range 26-86) years. The
mean follow-up time was 18.8 § 5.4 (range 10-30) months. Before
surgery, 37 (69.8%) feet had stable second MTP joints, i.e., there was
no toe deformity or instability of MTP joint at physical examination.
Four toes (7.5%) required proximal interphalangeal joint arthroplasty,
and none of them had the plantar plate repaired. Forty-eight (90.6%)
feet required concomitant hallux valgus surgery (diaphyseal Chevron
osteotomy); 6 (11.3%) feet underwent concomitant surgical resection
of the neuroma in the second interdigital space and 7 (13.2%) feet
underwent osteotomy both in the second and third metatarsal bones.
These data are summarized in Table 1. When analyzing the results
per group, a stable second MTP joint was observed in 23 of 35 feet
(65.7%) in group 1 and in 14 of 18 feet (77.7%) in group 2. Regarding
interphalangeal joint arthroplasty, it was required in 3 of 35 feet
(8.6%) in group 1 and in 1 of 18 feet (5.6%) in group 2. Concomitant
hallux valgus surgery was performed in 34 of 35 feet (97.1%) in
group 1 and in 14 of 18 feet (77.8%) in group 2, whereas concomitant
surgical resection of the neuroma in the second interdigital space
was performed in 4 of 35 feet (11.4%) in group 1 and in 2 of 18 feet
(11.1%) in group 2. Osteotomy was performed both in the second
and third metatarsal bones in 7 of 35 feet (20.0%) in group 1 and in
none (0%) in group 2. Considering all patients, the mean preoperative
AOFAS score was 53.1 § 14 (range 22-82), whereas the mean post-
operative AOFAS score was 85 § 11.6 (range 45-100), p < .001. The
mean preoperative VAS was 7.4 § 1.8 (range 4-10), whereas the
mean postoperative VAS was 1.4 § 2.0 (range 0-8), p < .001.

Based on postoperative radiographs, group 1 had 35 (66%) feet
(the second metatarsal was longer than or equal to the third meta-
tarsal, ranging from 0 to 7 mm); whereas group 2 had 18 (34%) feet
(the second metatarsal was shorter than the third metatarsal, rang-
ing from -0.1 to -2 mm). In group 1, the postoperative AOFAS score
was 86.2 § 10.3 (range 45-95) and the VAS was 1.26 § 2.01 (range
0-8); in group 2, the postoperative AOFAS score was 82.7 § 13.8
(range 52-100) and the VAS was 1.67 § 2.09 (range 0-5), with
p = .32 for the AOFAS score and p = .39 for the VAS. The mean
length of the first metatarsal (distance from the SM4 line to the
center of the distal articular surface of the metatarsal) was
11.5 mm in group 1 and 10 mm in group 2 (p = .08). According to
the generalized linear model adjusted for the effect of the length of
the first metatarsal, there was no significant difference between
groups 1 and 2 in postoperative AOFAS (p = .34) or VAS (p = .32).

The overall incidence of transfer metatarsalgia was 11.3%, totaling 6
cases. The incidence of transfer metatarsalgia was 9% (3 out of 35 cases)
in group 1 and 17% (3 out of 18 cases) in group 2, with no statistically
significant difference (p = .40). Of the 6 patients who had transfer meta-
tarsalgia to the third metatarsal, 5 (83.3%) had stable second MTP joint
before surgery. As previously stated, this joint was considered stable
when there was no evidence of toe deformity, i.e., the MTP was not in a
dorsiflexed position and did not present with subluxation on radio-
graphic images or sagittal instability on physical examination. These
data are summarized in Table 2.

The AOFAS score was 69.3 § 16.6 in the group of patients who
developed transfer metatarsalgia, whereas those patients who did not
have transfer metatarsalgia had an AOFAS score of 87 § 9.3 (p = .048).
The patients who developed transfer metatarsalgia had a VAS of 4.2 §
3.4, whereas the patients who did not have transfer metatarsalgia
showed a VAS of 1§ 1.5 (p = .061). The mean length of the first metatar-
sal was 11.6 mm in patients who developed transfer metatarsalgia and
10.9 mm in those who did not (p = .56). Of the 6 patients who devel-
oped transfer metatarsalgia, 2 required another osteotomy to resolve
transfer metatarsalgia to the affected bone. Of the 6 patients who devel-
oped transfer metatarsalgia, 4 (67%) had undergone concurrent surgery
for hallux valgus correction.

We found 23 (43.4%) feet with floating toe. The patients who had
floating toe showed an AOFAS score of 80.4 § 11.8, whereas the
patients without floating toe had an AOFAS score of 88.5 § 10.3,
p = .012. Also, those patients who had floating toe had a VAS of 1.74 §
1.94, whereas the patients without floating toe had a VAS of 1.13 §
2.08, p = .047. Of the 23 patients who developed floating toe, 2 cases
required another surgery to resolve floating toe. Surgery for floating toe
correction was indicated in the presence of dorsal pain in the proximal
interphalangeal joint due to the use of uncomfortable shoes.

At the end of the study, 26.4% of the outcomes were considered to be
excellent, 51% were good, 11.3% were fair, and 11.3% were poor. Among
the patients with fair and poor outcomes, 6 had transfer metatarsalgia,
2 had floating toe, 2 had recurrent metatarsalgia, and 2 had poor out-
comes without a specific cause.



Fig. 3. Measurement of metatarsal length; in this case, both feet show the same length of the second and the third metatarsals.

Table 1
Statistical description of the cohort (n = 53 feet)

Variable Value

Age (years)
Mean § SD 54 § 13
Range 26-86

Follow-up (months)
Mean § SD 19 § 5
Range 10-30

Hallux valgus surgery, n (%)
Yes 48 (90.6)
No 5 (9.4)

Surgical resection of neuroma of second space, n (%)
Yes 6 (11.3)
No 47 (88.7)

Stability of the second MTP joint, n (%)
Yes 37 (69.8)
No 16 (30.2)

Preoperative AOFAS score
Mean § SD 53§14
Range 22-82

Abbreviations: SD, standard deviation; AOFAS, American Orthopedic Foot and Ankle Soci-
ety; MTP, metatarsophalangeal.

Table 2
Foot and ankle outcome (n = 53 feet)

Domain Group 1 (n = 35) Group 2 (n = 18) p

Postoperative AOFAS
Mean § SD 86 § 10 83 § 14 .32
Range 45-95 52-100

Postoperative VAS
Mean § SD 1.3 § 2 1.7 § 2 .39
Range 0-8 0-5

Transfer metatarsalgia to the
third metatarsal, n (%)

3 (9.0) 3 (17.0) .40

Abbreviations: SD, standard deviation; AOFAS, American Orthopedic Foot and Ankle Soci-
ety; VAS; Visual Analog Scale.
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Discussion

Meisenbach was the first to describe a surgical treatment for meta-
tarsalgia (21). This author performed osteotomy of the central metatar-
sal bones to treat metatarsalgia and intractable plantar keratosis.

We performed Weil osteotomy with proximal translation of the
head and removal of a 2-mm bone slice. Bone slices are removed with 2
main objectives: first, to elevate the head instead of only shortening the
metatarsal bone; and second, to preserve the center of the metatarsal
head dorsal to the interosseous muscles, thus reducing the incidence of
floating toe, i.e., making sure that the interosseous muscles do not cause
the extension of the MTP joint. The operations we performed were
based on the 3-step osteotomy described by Maceira et al (8) However,
we slightly changed the tilt of the saw, because our osteotomy begins
at a dorsal position in the distal articular surface of the metatarsal,
being a little more longitudinal along the long axis of the metatarsal
bone when compared with the 3-step osteotomy, which starts proximal
to the articular surface in a more transverse position regarding the long
axis of the metatarsal bone.

Floating toe is a common complication of Weil osteotomy. It hap-
pens when a toe fails to touch the ground when the patient is standing
(weightbearing conditions). The incidence of floating toe after Weil
osteotomy ranges from 4.3% to 50% of cases (18,22). One of the objec-
tives in modifying the Weil osteotomy in order to reduce the incidence
of a floating toe is to remove a 2-mm osseous segment within the
osteotomy in order to avoid plantarflexion of the metatarsal head,
which in turn prevents the interosseous muscles from promoting dorsi-
flexion of the MTP joint. However, this objective was not achieved in
our study because 43.4% of cases had floating toe; a rate similar to that
found in the literature regarding the original Weil technique. Similar
results were found by P�erez-Mu~noz et al (18), who found only 4.3% of
floating toe; however, among the cases that had floating toe, 75% had
undergone Weil osteotomy with bone slice removal. Therefore, bone
slice removal did not prevent the development of floating toe. When
we compared the AOFAS score and the VAS of patients with and with-
out floating toe, the results were even worse, showing statistical signifi-
cance in the group with floating toe. Nevertheless, most patients with
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floating toe did not have a poor outcome because only 2 cases out of 23
required surgical intervention for floating toe correction, i.e., most
patients who developed floating toe did not have significant com-
plaints. The authors consider that the presence of complaints related to
floating toe depends mainly on the degree of elevation of the toe when
the patient is standing (weightbearing conditions). A confounding fac-
tor related to floating toe may be the fact that different studies consider
different definitions of this disorder. This may explain the wide varia-
tion in the incidence of this complication.

The influence of the length ratio between metatarsals after Weil
osteotomy has been investigated in previous studies. Based on a preop-
erative planning that calculated the necessary metatarsal shortening,
Bevernage and Leemrijse (16) tried to keep Maestro's harmonic curve.
With that purpose in mind, 24% of osteotomies were performed in
asymptomatic metatarsals, but the fact that Maestro's harmonic curve
was preserved after the surgery did not lead to better clinical outcomes.
Also based on a preoperative planning, P�erez-Mu~noz et al (18) tried to
preserve Maestro's harmonic curve by operating asymptomatic meta-
tarsals when required. Nevertheless, these authors also found 4.6% of
severe transfer metatarsalgia, which required reintervention and 18%
of recurrent metatarsalgia.

Our study evaluated the ratio between the second and third meta-
tarsals because this is a very common condition in clinical practice. We
did not perform osteotomies in asymptomatic metatarsals with the
purpose of preserving the metatarsal ratio. We aimed to shorten and
elevate the second metatarsal or the second and third metatarsals,
keeping the second metatarsal as long as or longer than the third meta-
tarsal. However, in 34% of cases the second metatarsal became shorter
than the third metatarsal in spite of perioperative careful management.
Based on a mean follow-up of 18.8 months, the AOFAS score and the
VAS did not show significantly different results between groups 1 and
2. Therefore, the fact that the postoperative radiographs showed that
the second metatarsals were between +7 mm long and -2 mm long in
comparison with the third metatarsals did not influence the AOFAS
score and the VAS. Although there was no significant difference in the
AOFAS score and the VAS, it is important to note that our preoperative
planning consisted of keeping the second metatarsal equal to or longer
than the third metatarsal after osteotomy. Surprisingly, the second
metatarsal was shorter than the third metatarsal in 34% of the cases,
which reinforces the need for intraoperative fluoroscopy. Since a large
number of patients underwent hallux valgus correction, one concern
was whether the postoperative length of the first metatarsal could have
influenced the clinical outcomes. However, this did not occur, as the
analysis of AOFAS and VAS scores adjusted for the effect of the length of
the first metatarsal showed that the length of the first metatarsal did
not influence the results.

The objective of our study was to investigate whether a second
metatarsal shorter than the third metatarsal would increase the inci-
dence of transfer metatarsalgia to the third metatarsal. There was no
statistical difference between the groups in terms of incidence of trans-
fer metatarsalgia, p = .40. However, this result may have been influ-
enced by the number of cases, because when we evaluated the
frequency of transfer metatarsalgia in the groups, we found an inci-
dence of 9% in group 1 and 17% in group 2. Therefore, it is possible to
conclude that the presence of a second metatarsal shorter than the
third metatarsal probably increases the risk of transfer metatarsalgia to
the third metatarsal. The sample size was calculated to detect a differ-
ence in the AOFAS score that we considered relevant, and not a differ-
ence in the incidence of transfer metatarsalgia. One concern we had
was whether the length of the first metatarsal after osteotomy for hal-
lux valgus correction would influence the presence of transfer metatar-
salgia, but this was not confirmed, as there was no difference in the
postoperative length of the first metatarsal between patients with and
without transfer metatarsalgia (11.6 vs 10.9 mm; p = .56).
Another important aspect of our study was the finding that 83.3% of
cases with transfer metatarsalgia to the third metatarsal had stable sec-
ond MTP joint before the surgery. A similar finding was reported in a
previous study (16). We believe that when there is unstable second
MTP joint before the surgery, the head of the third metatarsal has
already adapted to a larger load and is able to tolerate the shortening
and elevation of the head of the second metatarsal.

Spence, O'Connell and Kenzora (23), using proximal metatarsal
osteotomies with segmental resection, reported 23% of transfer meta-
tarsalgia when the osteotomy of the lateral metatarsal was associated
with previous or concomitant hallux valgus surgery and 12% when the
osteotomy of the lateral metatarsal was not associated with hallux val-
gus surgery. In addition, considering all the cases of transfer metatarsal-
gia, 70% affected patients with concomitant or previous hallux valgus
surgery. In our study, 67% of cases of transfer metatarsalgia had under-
gone concomitant hallux valgus surgery; however, we found what we
consider to be a small number of patients who developed transfer
metatarsalgia and, therefore, the association between transfer metatar-
salgia and concomitant hallux valgus surgery in this study should be
evaluated cautiously. None of the revisional cases required hallux val-
gus repair; revision surgery consisted of osteotomy of the third meta-
tarsal affected by transfer metatarsalgia.

The present study has some limitations. The retrospective design
may have limited the quality and consistency of the data collected.
Also, the small number of patients with complications, especially trans-
fer metatarsalgia, may have reduced the power of the statistical analy-
sis—particularly the analysis involving this complication.

In conclusion, the postoperative length ratio between the second
and the third metatarsals ranging from+7mm to -2mm did not have
an influence on clinical outcomes. This is an important finding, because
radiographic evidence of a second metatarsal shorter than the third
metatarsal in the postoperative period is always of concern to the sur-
geon; in this respect, the findings of our study can be reassuring. How-
ever, the percentage rate of transfer metatarsalgia to the third
metatarsal was higher in the group with the second metatarsal shorter
than the third metatarsal, in spite of lack of statistical significance. In
conclusion, the authors recommend attempting to avoid leaving the
second metatarsal shorter than the third metatarsal, even without evi-
dence of statistical difference in clinical outcomes between the groups.
For such purpose, we suggest using intraoperative fluoroscopy, which
the authors started to use routinely based on the findings of the present
study, and not relying solely on preoperative planning.

Institutional Review Board

We obtained approval from our institution’s review board (Hospital
M~ae de Deus/Associaç~ao Educadora S~ao Carlos, CAAE 58207916.8.0000.
5328), after a full review.

Data Statement

All relevant data are within the paper.
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