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Abstract

Background: Bunionette is a common forefoot deformity that usually leads to significant discomfort. Multiple surgical
techniques have been described for correcting bunionette. The purpose of this study is to analyze the clinical and radiologic
outcomes of a new surgical technique via minimally invasive distal Chevron osteotomy of the fifth metatarsal without
fixation, trying to find an effective technique with fewer complications.

Methods: We retrospectively analyzed the data of 28 patients (31 feet) who presented with symptomatic bunionette
that was resistant to conservative treatment and who underwent surgery at our center from February 2018 to February
2020. A minimum follow-up of 20 months was obtained (mean follow-up 26 months, range 20-37). Clinical results were
evaluated using the visual analog scale (VAS) and the American Orthopaedic Foot & Ankle Society (AOFAS) score; 5
different radiologic parameters were analyzed.

Results: After surgery, the mean AOFAS score increased by 29 points (P < .001) and the mean VAS scores decreased
by 6 points (P < .001). An adequate radiologic correction was observed with a decrease in the M4—M5 intermetatarsal
angle from 10.3 to 4.8 degrees (P < .001), metatarsophalangeal angle by a mean of 16.05 degrees (P < .001), and lateral
deviation angle of the fifth metatarsal from 8.5 to 0.97 degrees (P < .001). Moreover, the length of the fifth metatarsal
and the forefoot width was reduced (P < .001). The only complication was an asymptomatic delay in bone healing, but a
complete bone consolidation was achieved after therapy.

Conclusion: The proposed surgical technique shows a good correction capacity with excellent clinical and radiologic
results and low complication rates.

Level of Evidence: Level IV, retrospective case series.

Keywords: minimally invasive surgery, bunionette, Tailor’s bunion, fifth metatarsal, surgical technique, percutaneous
metatarsal osteotomy, combined forefoot surgery

Introduction between the fourth and fifth metatarsals. Several open sur-
gical techniques have been proposed for treating symptom-
atic bunionette!’; however, since the development of
minimally invasive surgery described by de Prado,?* many
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Table I. Minimally Invasive Chevron Osteotomy for
Bunionette.

Surgery Type Cases
Single surgery 16
Combined with Chevron osteotomy first 9
metatarsal
Modified Lapidus arthrodesis 5
Metatarsophalangeal |
arthrodesis D1
Total 31

surgeons have opted for percutaneous surgery owing to its
lower number of complications,>>%*121417 in addition to
maintaining the same satisfactory results. Hence, this retro-
spective study aimed to analyze the clinical and radiologic
results of a new minimally invasive surgical treatment in
patients with symptomatic bunionette in order to find an
effective technique with fewer complications.

Materials and Methods

This retrospective study was conducted in accordance with
the Declaration of Helsinki and local legislation, and
informed consent was obtained from all individual partici-
pants included in this study.

Subjects

A total of 28 patients (31 feet) who came to our center
between February 2018 and February 2020 were included in
this study. Among all patients, 26 (92.9%) were women and
2 (7.1%) were men and their mean age was 41.4 years (range
17-79). The mean follow-up period was 26 months (range
20-37). Patients with symptomatic bunionette confirmed by
radiologic study that was resistant to conservative treatment
for at least 6 months were included in the study. Patients who
had undergone foot surgery or fractures were diagnosed with
rheumatoid arthritis or other inflammatory/collagen dis-
eases, had inappropriate radiographic imaging, or were diag-
nosed with significant osteoporosis were excluded.
Minimally invasive Chevron osteotomy of the fifth meta-
tarsal was performed in all 31 cases included in this study by
3 surgeons with expert certification in foot and ankle surgery.
In 16 cases, the procedure was performed as a single surgery
and in 15 cases, it was performed in combination with other
forefoot correction surgeries (Table 1). As per Coughlin’s
bunionette classification, 8 (26%) patients had type I, 12
(39%) had type I, and 11 (35%) had type III bunionette.

Clinical Examination

Clinical diagnosis was made based on the presence of pain
over the head of the fifth metatarsal or around the fifth

metatarsophalangeal joint. The presence of painful calluses
or bursitis was also considered.

Radiologic Evaluation

All participants underwent barefoot weightbearing radio-
graphs using Dunlee DU304 radiograph machine (Arlington,
TX, USA). Anteroposterior radiography was performed
separately for each foot. Moreover, lateral radiography was
performed separately, focusing on the medial cuneiform.

Five measurements were performed in this study®2%242%;
the M4-MS5 intermetatarsal angle (IMA), between the
fourth and fifth metatarsal shafts; the fifth metatarsophalan-
geal angle (MPA); the lateral deviation angle (LDA), one
axis is tangent to the proximal-medial cortex of the fifth
metatarsal and the other axis bisects the fifth metatarsal
head and neck; the fifth metatarsal length (FML), from the
most distal point to the most proximal point of the fifth
metatarsal; and the forefoot width (FW), measured as the
widest point between the first and fifth metatarsal heads
(Figure 1). A radiologic diagnosis was made according to
Coughlin’s classification.’

Clinical Outcomes

Clinical outcomes were measured both pre- and postop-
eratively using the Lesser Toe Metatarsophalangeal—
Interphalangeal Scale scoring system of the American
Orthopaedic Foot & Ankle Society (AOFAS)!? and visual
analog scale (VAS) for pain.® Within the most frequent
complications taken into account are the nonunion of the
osteotomy, the delay of consolidation, recurrence of
deformity, and the damages of the skin and soft tissues
produced by the burr.!>!8

Surgical Technique

The patient was first placed in the supine position on the
operating table. The C-arm was placed perpendicular to the
foot to be operated on. Total anesthesia was used in all
cases. Tourniquet was used only in combined surgery cases.
A perpendicular incision was made over the lateral condyle
of the fifth metatarsal with a Beaver scalpel no. 64, as
described by de Prado.?? Soft tissues were then released
toward both the dorsal and plantar directions to protect the
tendon structures. Using a bone awl, the ideal point for the
osteotomy was located near the base of the metatarsal head
with fluoroscopic control, and the lateral cortex was perfo-
rated perpendicularly. This maneuver facilitates the correct
positioning of the osteotomy and avoids the accidental slid-
ing of the burr. Then, a 2.0 X 12-mm Shannon burr was also
inserted perpendicularly until the medial cortex was perfo-
rated (Figure 2A). V-shaped Chevron osteotomy of 60 to 80
degrees was then performed, first in the dorsal direction and
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Figure |. Radiologic evaluation. (A) IMA, intermetatarsal angle; (B) MPA, metatarsophalangeal angle; (C) LDA, lateral deviation angle;

(D) FW, forefoot width; (E) FML, fifth metatarsal length.

Figure 2. Surgical technique. (A) Shannon burr is also inserted perpendicularly until the medial cortex is perforated. (B) Fifth

metatarsal Chevron osteotomy.

then starting from the initial point in the plantar direction
(Figure 2B). Once osteotomy was completed, the toe was
pulled and the distal metatarsal fragment was pressed medi-
ally. This maneuver manages to displace the head by
approximately 50% of the diameter of the metatarsal bone.
In some cases, the displacement of the distal fragment can
be facilitated by inserting an awl or mosquito forceps into
the medullary canal and using it as a lever (Figure 3A).
Osteosynthesis was not performed (Figure 3B). The oste-
otomy site was irrigated to remove bone chips, and the inci-
sion was sutured. Finally, a nonflexible tape was placed
transversely at the level of the metatarsal head to maintain
the correction and medialization of the distal fragment, and
the fifth toe was fixed in a moderate valgus position so that
the base of the proximal phalanx slightly compresses the
osteotomy medially and prevents possible displacement
(Figure 3C).

Postoperative Care

After surgery, all patients were allowed to start full weight-
bearing using an orthopaedic shoe with a rigid sole (Darco
MedSurg) for the subsequent 6 weeks. Suture threads were
removed after 12 days, and the tapes were changed every 2
weeks in our center up to 6 weeks. A control radiograph
was performed at 6 weeks in all cases, the shoe was
removed, and the patients were allowed to use any type of
footwear. Additional radiographs were made in all patients
between 12 and 24 weeks to verify correct consolidation of
the osteotomy'? (Figure 4).

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics version 24.0 (IBM Corp, NY, USA). Data distri-
bution for normality was tested using the Shapiro-Wilk test.
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Figure 3. Surgical technique. (A) Using a bone awl as a lever. (B) Final position. (C) Nonflexible tape to fix the fifth toe in a moderate

valgus position.

Data are presented as means * SDs. Student ¢ test was used
to compare the pre- and postoperative outcomes. A P value
of =.05 was considered statistically significant.

Results

Radiologic Evaluation

The mean of the postoperative radiologic outcomes showed
a statistically significant reduction compared with the pre-
operative values (P < .001). The IMA showed a reduction
of 5.5 degrees, and the LDA decreased from 8.52 to 0.97
degrees. The MPA decreased from 16.51 to 0.45 degrees, as
well as the length of the fifth metatarsal reduced by a mean
of 2.7 mm. The forefoot width was measured only in
patients who underwent percutaneous osteotomy of the fifth
metatarsal (single surgery) and showed a mean reduction of
6 mm (P < .001) (Table 2).

Clinical Outcomes

After surgery, the mean AOFAS score increased from 65.8
(SD 12.6) to 95 (SD 6.1) and the mean VAS score decreased
from 6.6 (SD 1.6) to 0.23 (SD 0.6); both results were sig-
nificant (P < .001). To avoid confounding factors, clinical
outcomes were measured separately in 2 groups: single-
surgery group and combined-surgery group. Clinical results
and pain reduction were comparable and significant in both
groups (Table 3).

In one case, a delayed consolidation was observed in a
radiologic control at 10 weeks, but the patient did not expe-
rience any pain. Following 5 sessions of focal shock wave

therapy, total consolidation was achieved at 16 weeks.! No
thermal injuries or infections were observed. A clinical
examination was performed in all patients at least 20 months
after surgery and no residual pain or recurrence of the defor-
mity were observed.

Discussion

Bunionette correction by minimally invasive chevron oste-
otomy of the fifth metatarsal without fixation has not been
previously published. The use of open distal Chevron oste-
otomy for treating bunionette was initially described by
Throckmorton and Bradlee?” and later by others."!! Owing
to the good stability conferred by the shape of osteotomy, a
good medial displacement can be achieved*; our results
confirmed this and showed that the use of osteosynthesis
was not necessary to maintain a good correction. Kitaoka
et al'! described forefoot width as a radiologic result after
open chevron osteotomy for bunionette correction with a
mean reduction of 3 mm. In our study, forefoot width was
described only in patients who underwent percutaneous
osteotomy of the fifth metatarsal (single surgery) and
showed a significant mean reduction of 6 mm. This is the
first time that forefoot width has been described in mini-
mally invasive bunionette correction.

Our results showed a significant decrease in IMA of 5.5
degrees similar to that described by Michels et al'® and
Nunes et al?' after minimally invasive distal correction
with 5.7 and 5.8 degrees, respectively. Ferreira et al®
reported the largest reduction in IMA after distal percuta-
neous correction with 7.7 degrees. The LDA is an impor-
tant measurement parameter, particularly for type II
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Figure 4. Postoperative care. (A, B) Control after 6 weeks. (C, D) Control after 24 weeks.
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Table 2. Radiologic Outcomes.

Variables Feet (n) Preoperative Mean (SD) Postoperative Mean (SD) Difference Mean P Value
IMA 31 10.3 (1.9) 4.8 (2.2) 5.5 <.001
LDA 31 8.52 (1.4) 0.97 (2.2) 7.55 <.001
MPA 31 16.51 (6) 0.45 (6.7) 16.06 <.001
FML 31 76 (5.6) 73.3 (5.4) 2.7 <.001
Fwe 16 92.6 (5.3) 86.6 (5.3) 6 <.001

Abbreviations: FML, fifth metatarsal length; FW, forefoot width; IMA, intermetatarsal angle; LDA, lateral deviation angle; MPA, metatarsophalangeal

angle.
*Measured only in patients underwent single surgery.

Table 3. Clinical Outcomes.

Variables Feet (n) Preoperative Mean (SD) Postoperative Mean (SD) Difference Mean P Value
Single surgery
AOFAS 16 61.9 (12.9) 96.3 (4.5) 344 <.001
VAS 16 7.6 (0.9) 0.3 (0.6) 73 <.001
Combined surgery
AOFAS 15 69.9 (11.4) 93.6 (7.3) 23.7 <.001
VAS 15 5.6 (1.6) 0.2 (0.6) 5.4 <.001
Single and combined surgery
AOFAS 31 65.8 (12.6) 95 (6.1) 29.2 <.001
VAS 31 6.6 (1.6) 0.23 (0.6) 6.37 <.001

Abbreviations: AOFAS, American Orthopaedic Foot & Ankle Society lesser metatarsophalangeal—interphalangeal scale; VAS, visual analog scale.

bunionette, because the diaphysis is curved laterally.”-!326

There are no data about LDA after minimally invasive cor-
rection. In the present study, a significant reduction in
LDA was observed. Some authors have suggested diaphy-
seal and proximal osteotomies to correct types II and
I11.2228 The results of the present study showed a signifi-
cant reduction in IMA, foot width, and LDA, suggesting
that our technique is sufficient to correct all types of bun-
ionette. In our opinion and according to what was pub-
lished by Ferreira et al,® the reduction of the lateral
prominence of the fifth metatarsal generates great satisfac-
tion in patients after surgery. We also observed a mean
decrease of 2.7 in the length of the fifth metatarsal. This
finding has also been described by Michels et al'® and by
Ferreira et al,® both reporting values similar to those found
in our study. Considering that about a third of bunionette
patients have metatarsalgia?® and according to the publica-
tion by Ferreira et al,? the shortening of the length could
reduce the load on the plantar area and would be essential
in the treatment of cases associated with metatarsalgia.
Our clinical outcomes showed a significant increase in
the AOFAS score, reaching a mean of 95 points on 28
patients (31 feet), these results were superior to those
reported by Molenaers et al'7 (91.6) on 16 patients (20 feet)
and Nunes et al?! (92.4) on 18 patients (25 feet). Lima et al'?
and Ferreira et al® found a postoperative mean AOFAS
score of 94 (13 patients/14 feet) and 93.7 (28 patients/36

feet) and a postoperative VAS score of 1.1. and 1.0, respec-
tively. Both results were comparable with those described
in our study, however their mean follow-up was consider-
ably lower than ours. Laffenétre et al'? reported a postop-
erative VAS score of 0.3, similar to ours of 0.23 with a mean
follow-up of 34 months. The longest follow-up after a mini-
mally invasive correction was described by Del Vecchio
et al’> with a mean of 49 months. All the comparisons
between our clinical and radiologic outcomes and those of
the different authors who performed a minimally invasive
correction of the bunionette are detailed in Table 4.

In a meta-analysis of different osteotomies to treat symp-
tomatic bunionette, Martijn et al'®> observed a total of 48
major complications (6%), and after subdividing the compli-
cations by the osteotomy site, a greater number of complica-
tions were observed in proximal and diaphyseal osteotomies
than in distal osteotomies. These results suggest that distal
osteotomies are safer and produce a lower number of com-
plications. In the present study, delayed bone healing was
observed in one patient, which was eventually resolved after
5 sessions of focal shock wave therapy. We did not observe
thermal damage to the skin because osteotomies were per-
formed in 3 stages with a pause and radiologic control; this
considerably reduced the temperature of the burr. However,
in all cases, appropriate irrigation was performed to cool the
surgical area. Ferreira et al® performed distal oblique percu-
taneous osteotomy with significant clinical and radiologic
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results. However, a superficial wound infection was observed
in 1 case and nonunion was observed in 2 cases. Lima et al'?
described diaphyseal percutancous osteotomy with good
clinical and radiologic results, but they reported 3 cases with
a hypertrophic callus formation.

The present study has some limitations such as its retro-
spective design, the lack of a control group and the use of a
nonvalidated outcome measure tool, such as the AOFAS
Lesser Toe Metatarsophalangeal-Interphalangeal scale, for
the final follow-up. Despite these limitations, this study
suggests that minimally invasive Chevron osteotomy of the
fifth metatarsal is a safe and effective technique for the sur-
gical management of bunionette.

Conclusions

The minimally invasive distal Chevron osteotomy described
in the present study showed good corrective capacity for all
types of bunionette with extremely significant clinical and
radiologic results that were comparable with those of other
techniques of conventional and minimally invasive surgery
with a lower complication rate.

Our results as well as those of other similar studies suggest
that it is possible to combine this technique with other forefoot
correction procedures, thereby maintaining good clinical and
radiologic results without increasing the risk of complications.
However, additional studies are needed to confirm this.

Owing to good clinical and radiologic results, the low
complication rate, short intervention time, and absence of
osteosynthesis material, it is possible that percutaneous dis-
tal osteotomies will become the preferred treatment for
bunionette in the next years.
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