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A B S T R A C T

Purpose: Surgical treatment of moderate hallux valgus (HV) onwards by Chevron osteotomy and all variants
described to date including the recent extended distal Chevron osteotomy (EDCO), yields improvable outcome
but with recurrence rate. A new modification of this technique is needed to achieve better results.
Methods: 34 consecutive female patients suffering from moderate HV underwent a new minimally extended
distal Chevron osteotomy (MEDCO) with percutaneous soft tissue release (PSTR). Outcome was assessed using
pre-post operative VAS-Pain, AOFAS Hallux Score and radiological measurements. Mean age was 53.7 years,
follow-up 2.7 years and satisfaction score 8.
Results: VAS improved from 7 to 1 (p < 0.001) and AOFAS score from 64 to 90.7 (p < 0.001). Comparing
postoperative HV and intermetatarsal (IM) angles of previous studies (either employing a Chevron osteotomy
alone or a double Chevron-Akin) with our results, an improvement from 15.6/14.8 to 9.1 and 8.2 /8.8 to 5.6
respectively (p < 0.05) was achieved. Complication and recurrence rates were both 5.8%, lower than the
documented rates of other techniques.
Conclusion: The modified technique in the present study was found to be a more effective and reliable method of
correcting hallux valgus when compared to other previous procedures. It provides a higher level of satisfaction
and excellent outcomes with low complication and recurrence rates. Furthermore, the percutaneous lateral in-
cision improved the cosmetic results by avoiding formation of a dorsal first web space scar. Medial incision is
also shorter than the one used for EDCO.
Level of evidence: Level IV, case series.

1. Introduction

Chevron V-shaped osteotomy of the distal first metatarsal has been
advocated by many authors for the treatment of HV, but when used in
moderate cases onwards frequent complications and patient dis-
satisfaction have been reported, mainly due to undercorrections, sub-
sequent displacements, technical errors, and/or recurrences [1–4].

To improve this, different variants have been developed over time,

the most recent being the EDCO that implies a greater length of the
plantar arm of the osteotomy with the purpose of increasing the dis-
placement potential. However, several recently reported studies
showed a higher rate of complications and recurrences due to more
aggression approach in dealing with the tissues [5–8].

The aim of the present study was to evaluate for the first time, to the
best of our knowledge, a new modification of the technique. Efficacy,
patient satisfaction and complications of a quadriplanar, large
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displacement MEDCO along with a PSTR, and an Akin osteotomy if
needed, for the correction of moderate HV in adults, using the AOFAS
scale and radiological measures before and after a 2-year postoperative
follow-up period were analyzed. The authors believe that this combi-
nation of techniques may be advantageous and the purpose of this study
was to present the procedure and its results.

2. Materials and methods

Between September 2015 and May 2016, 34 consecutive female
patients suffering from symptomatic moderate HV [9] (34 feet) un-
derwent the aforementioned technique by a single surgeon (corre-
sponding author).

The inclusion criteria were: preoperative 1–2 IM angle between 11
and 16 degrees, HV angle between 20 and 40 degrees, no prior foot
surgery, minimum follow-up of 2 years, age greater than 30 years,
symptomatic HV deformity and failed previous conservative manage-
ment of at least 3 months. Exclusion criteria were previous foot surgery,
rheumatoid arthritis, hypermobility of the first tarsometatarsal joint
(i.e. displacement greater than 4 degrees in the sagittal and 8 degrees in
the transverse planes) [10], severe associated ankle or foot deformities
and vascular or neurological diseases.

All patients were assessed pre and postoperatively using the AOFAS
Hallux MTP-IP clinical rating system [11] by an independent observer
not involved in the study. Pre and postoperative VAS scores were also
recorded. Additionally, patients were asked to rate their overall post-
operative satisfaction on a scale of 1–10.

Anteroposterior and lateral weightbearing radiographs of the foot
were made preoperatively and at the final follow-up. Another observer
not involved in the study measured HV angle, 1–2 IM angle, DMAA and
PPAA. The MTP and 1–2 IM angles were measured using the method
described by Miller [1]. DMAA and PPAA were measured as described
by Coughlin [2].

As with comparable studies, the recurrence of HV was defined as an
HV angle of more than 15 degrees [3,4]. Similarly, union was con-
sidered when bone bridging was observed on the 4 cortices on the
radiographic views and malunion when the metatarsal osteotomy
consolidated with an angular deviation.

All procedures performed in this study were in accordance with the
ethical standards of our institutional research committee and with the
Code of Ethics of the World Medical Association (1964 Helsinki de-
claration) and its later amendments or comparable ethical standards. A
written consent has been obtained accordingly.

2.1. Statistical analysis

SPSS version 20.0 computer software was used for the statistical
study.

The differences between the clinical and radiographic variables
collected pre and postoperatively were analyzed using the Wilcoxon
signed-rank test.

A search for a statistically significant link between the results and
the age of participants was explored using the Mann–Whitney U test.

Finally, a comparison of the results with previous published litera-
ture was performed using the Mann–Whitney U test.

Using a variance in the reference group of 5.8 and a minimum value
of the difference to be detected between two means of 1.5, with a
confidence level of 0.05, the statistical power obtained was 84%.

2.2. Surgical technique

With the patient in supine position, under loco-regional anesthesia
(popliteal block) and with a pneumatic tourniquet inflated at
100mmHg higher than systolic pressure, a longitudinal 5 cm medial
skin and capsular incision was made, providing exposure for both os-
teotomies in case Akin procedure is needed. If it is anticipated that Akin

osteotomy will not be necessary, the incision is only 3 cm. The medial
eminence was resected beginning just medial to the bottom of the sa-
gittal sulcus.

A lateral release procedure consisting of a percutaneous adductor
tenotomy with a Beaver 64 blade is made. The blade is inserted parallel
to the joint in intraarticular position over the lateral capsular liga-
mentous structures. The phalangeal insertion of the tendon is divided
on the plantar aspect of the joint, forcing the hallux into varus until you
get the distinct feeling of adductor tenotomy [12,13]. The adductor
tendon is not detached from the lateral sesamoid.

A reverse L-shape osteotomy with a longer plantar arm and a shorter
dorsal arm is performed starting approximately 10–12mm proximal to
the MTP joint line as recommended by Helmy [14], but unlike Helmy
the vertex of the osteotomy was placed 3mm above the center of the
metatarsal head with the dorsal cut half way between 1 and 2 o’clock
and the plantar cut between 4 and 5 o’clock in relation to the long-
itudinal axis of the metatarsal, for a right foot. The shape of the os-
teotomy achieves what it has been called a MEDCO, formed by a dorsal

Fig. 1. Drawing showing the distal metatarsal osteotomy from lateral view.

Fig. 2. Photo illustrating the distal metatarsal osteotomy before lateral dis-
placement.
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cut of 5mm and a plantar cut of 2 cm approximately, which has not
been described in the literature to date, to the best of our knowledge.
This conformation of the osteotomy is the ideal in terms of achieving
better results with few complications. The osteotomy is angled in a
plantar lateral direction to additionally plantarflex the capital fragment
as recommended by Selner [15], usually at 20 degrees (Figs. 1–3). The
dorsal cut is angled proximally, shortening the bone slightly [15,16]. In
cases of an abnormal DMAA, an additional medial wedge can be re-
sected on the dorsal arm [14]. A translation of the capital fragment up
to 50% of the metatarsal width was performed, unlike what is suggested
in the literature and consistent with Stienstra [17] (Fig. 4).

Finally, an Akin phalangeal osteotomy is performed in the usual
manner [18] keeping in mind the preoperative PPAA, so as to achieve a

postoperative PPAA of approximately 0 degrees (Fig. 5). If preoperative
PPAA is nearly normal Akin osteotomy is not usually needed, so the
surgery can be planned in advance with the prior measurement of an-
gles.

Both osteotomies can be fixed with a cannulated double threaded
2.7 mm screw in a perpendicular direction (Figs. 6–8).

2.3. Postoperative management

Patient is discharged the day after the operation. A compression
dressing was applied postoperatively at the first web space for 2 days.
Then the dressing is removed and replaced by a ready-made silicon
spacer for 2 more weeks. A postoperative flat hard sole shoe is allowed
on the day after surgery and is continued for 3 weeks. Regular shoes
afterwards. Weightbearing is allowed from the first day after surgery.

3. Results

The average age at the time of surgery was 53.7 ± 10.5 (range,
36–71) years. All patients were examined in each visit and no patient
was lost during the follow-up period. The mean follow-up was
2.7 ± 0.2 (range, 2.3–3.0) years and the average patient satisfaction
score was 8 ± 1.8 on a scale of zero to 10 (range, 3–10).

18 feet (52.9%) were on the right side and 16 (47.1%) were on the
left. Preoperative osteoarthritis of the MTP joint was present in 6 feet
(17.6%), and 23 of them (67.6%) were congruent (nonsubluxated).

Outcomes are presented in Table 1. VAS improved from a mean
value of 7 ± 1.8 points (2 to 10) preoperatively to 1 ± 1.5 (0 to 5) at
the final follow-up (p < 0.001). The total AOFAS score significantly
improved from 64 ± 12.3 (34 to 85) to 90.7 ± 9.6 69 to 100) with
p < 0.001. All AOFAS subscores achieved a statistically significant
improvement excluding IP joint movement and MTP-IP joint stability,
with p < 0.001 for all except MTP joint movement (p < 0.001).

The average preoperative HV angle was 28.7° ± 5.6° (range, 20° to
40°), the IM angle 12.2° ± 2.5° (range, 8° to 16°), the DMAA 8° ± 3.9°
(range, 3° to 17°) and the PPAA 6.5° ± 3.3° (range, 3° to 15°). At final
follow-up HV angle was 9.1° ± 5.2° (range, 2° to 22°), IM angle was
7.3° ± 2.5° (range, 3° to 11°), DMAA was 5.3° ± 2.6° (range, 0° to 10°)
and PPAA was 1° ± 3.5° (range, −4° to 10°), with a mean final cor-
rection of 19.6°, 5°, 2.7° and 5.5° respectively (p < 0.001).

After comparison of patients who were less than 50 years old to
patients 50 years old or older, no significant differences between the
two age groups regarding VAS, AOFAS or Radiographic Angles were
found, except postoperative HV angle, which was greater in the older
group (p=0.027) (Table 2).

A summary of radiographic results of previous literature compared
to our study is shown in Tables 3 and 4. In studies involving distal

Fig. 3. Photo illustrating the distal metatarsal osteotomy after lateral dis-
placement.

Fig. 4. Drawing showing the distal metatarsal osteotomy from AP view.
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chevron osteotomy alone the average preoperative HV angle was 27.9°,
and postoperative HV angle was 15.6°. Preoperative IM angle was 13°
and postoperative IM angle was 8.2° (Table 3). In studies where a
conventional double Chevron-Akin osteotomy was employed the

Fig. 5. Drawing showing the phalangeal osteotomy from AP view.

Fig. 6. Drawing showing the distal metatarsal osteotomy fixed with a screw
from lateral view.

Fig. 7. AP view X-ray showing the technique used. Preoperatively, 1 month and
2 years postoperatively.

Fig. 8. Lateral view X-ray of the same patient as shown in Fig. 1. Pre-
operatively, 1 month and 2 years postoperatively.
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average preoperative HV angle was 29°, postoperative HV angle was
14.8°, preoperative IM angle was 13.1° and postoperative IM angle was
8.8° (Table 4). In the present study the calculated angles were 28.7°,
9.1°, 12.2° and 5.6° respectively, which shows a significant improve-
ment in both postoperative values compared to previous studies
(p < 0,05) (Tables 5 and 6).

The overall recurrence rate was 5.8% (2 cases). No cases of edema at
final follow-up was found. A total of 2 complications were reported also
(5.8%). There was one case of secondary metatarsalgia due to short-
ening of the first metatarsal to treat osteoarthritis of the joint, requiring
Weil osteotomy of the second and third metatarsals. One developed
Complex Regional Pain Syndrome which resolved with medication. No
case of nonunion (more than 6 months), avascular necrosis nor mal-
union developed. No patient in this series had infection.

4. Discussion

Chevron osteotomy is classically contraindicated in cases of severe
HV [19] (IM angle greater than 16°) although the new version of the
technique could be already indicated as it definitely has much more
ability to correct greater deformities. Although it was believed pre-
viously that this operation was not indicated in patients older than 50
years [19], clinical results of both VAS and AOFAS from the present

study do not show change with the age of the patient. Radiology results,
although slightly worse in patients over 50 years, only show a small
significant difference in the postoperative HV angle. Therefore, this
technique could be used in adults of any age.

Other possible contraindications that have already been outlined
are joint osteoarthritis or the presence of a high DMAA. Our technique
is able to decompress the joint using both osteotomies and modify the
DMAA, for which it is believed that it can also be used in these cases.

This technique achieved excellent clinical and radiological results

Table 1
Clinical and radiological results.

Preoperativea Final follow-upa Variationa p-Valueb

VAS 7 ± 1.8 (2–10) 1 ± 1.5 (0–5) 6 ± 1.8 (1–8) <0.001
AOFAS
Total 64 ± 12.3 (34–85) 90.7 ± 9.6 (69–100) 26.7 ± 12.3 (−4 to 46) <0.001
Pain 26.5 ± 4.9 (20–30) 35.3 ± 5.1 (30–40) 8.8 ± 7.3 (0–20) <0.001
Activity 5.8 ± 2.5 (0–10) 8.5 ± 1.8 (4–10) 2.7 ± 2.7 (−6 to 7) <0.001
Footwear 6.2 ± 2.5 (0–10) 9.1 ± 2.3 (0–10) 2.9 ± 2.8 (−5 to 5) <0.001
MTP movement 6.2 ± 3.7 (0–10) 8.4 ± 2.4 (5–10) 2.2 ± 3 (0–10) 0.001
IP movement 4.8 ± 0.9 (0–5) 4.8 ± 0.9 (0–5) 0 ± 0 (0–0) 1.000
MTP-IP stability 4.7 ± 1.2 (0–5) 5 ± 0 (5–5) 0.3 ± 1.2 (0–5) 0.157
Callus 3.5 ± 2.3 (0–5) 5 ± 0 (5–5) 1.5 ± 2.3 (0–5) 0.002
Alignment 6.3 ± 3.8 (0–15) 14.6 ± 1.7 (8–15) 8.3 ± 3.4 (0–15) <0.001
ANGLES
HVAc 28.7 ± 5.6 (20–40) 9.1 ± 5.2 (2–22) 19.6 ± 4 (12–27) <0.001
IMAd 12.2 ± 2.5 (8–16) 7.3 ± 2.5 (3–11) 5 ± 2 (3–9) <0.001
DMAA 8 ± 3.9 (3–17) 5.3 ± 2.6 (0–10) 2.7 ± 3.2 (0–10) <0.001
PPAA 6.5 ± 3.3 (3–15) 1 ± 3.5 (−4 to 10) 5.5 ± 2.3 (0–10) <0.001

a Mean ± standard deviation (range).
b Wilcoxon signed-rank test related to comparison between preoperative and follow-up examination (significant differences when p < 0,05).
c Hallux Valgus Angle.
d Intermetatarsal Angle.

Table 2
Comparison of current population results according to different age group.

< 50 years old
(n= 17)a

≥50 years old
(n= 17)a

p-Valueb

PREOP VAS 6.8 ± 2 (2–10) 7.3 ± 1.5 (5–10) 0.399
POSTOP VAS 0.9 ± 1.6 (0–5) 1.1 ± 1.5 (0–5) 0.602
PREOP AOFAS TOTAL 67.5 ± 10.1

(35–85)
60.6 ± 13.5 (34–78) 0.170

POSTOP AOFAS
TOTAL

91.4 ± 7.9
(77–100)

90 ± 11.2 (69–100) 0.790

PREOP HVA 27.4 ± 5.1 (20–36) 30 ± 5.8 (22–40) 0.231
POSTOP HVA 7.1 ± 4.2 (3–21) 11.1 ± 5.5 (2–22) 0.027
PREOP IMA 12.8 ± 2.4 (10–16) 11.6 ± 2.5 (8–16) 0.181
POSTOP IMA 5.3 ± 2.1 (3–9) 5.8 ± 2.1 (3–11) 0.420
PREOP DMAA 7.9 ± 4.2 (5–17) 8.2 ± 3.8 (3–16) 0.765
POSTOP DMAA 5.5 ± 2.1 (3–10) 5.1 ± 3 (0–9) 0.711
PREOP PPAA 5.9 ± 1.3 (4–8) 7.1 ± 4.4 (3–15) 0.612
POSTOP PPAA −0.1 ± 2 (−4 to 3) 2.1 ± 4.3 (−3 to 10) 0.160

a Mean ± standard deviation (range).
b Mann–Whitney U test (significant differences when p < 0,05).

Table 3
Summary of radiographic results of HV correction with distal chevron os-
teotomy alone compared to the author’s technique.

Year Preop HVAa Postop HVAa Preop IMAb Postop IMAb

Meier 1985 28.5 21.9 12.6 7.8
Harper 1989 ̶ ̶ 11.7 6.2
Hirvensalo 1990 31 19 14 9
Bar-David 1991 22.6 8 13.8 5.2
Velkes 1991 32.1 16 13.6 9.3
Johnson 1991 21 11 11 6.5
Klosok 1993 30 21 ̶ ̶
Goforth 1993 ̶ ̶ 12.7 6.8
Hetherington 1993 31.5 14.3 14.2 6.2
Graves 1993 26.5 19 13.2 10.9
Pochatko 1994 ̶ ̶ 13 8
Donnelly 1994 25 17 12 8
Trnka 1996 30 17.8 13.7 8.1
Mann 1997 23 20 11 11
Chou 1998 22 18 11 9
Trnka 2000 29 18 13 9
Torkki 2001 24.3 17.9 ̶ ̶
Nery 2002 25 14 12 8
Schneider 2004 27.6 14 13.8 8.7
Deenik 2007 30 17 13 10
Saro 2007 32 20 14 10
Trnka 2007 29 16 13 9
Oh 2008 34.1 11.1 14.4 7.9
Potenza 2009 28 16 13 7
Corte-Real 2009 28 14 12 7
Lee 2010 29 9 16 12
Choi 2012 29 5 13 5
Radwan 2012 26.1 12.8 12 8.2
Jeuken 2016 30.7 17.1 13.5 7.7
Average 27.9 15.6 13 8.2
Heras 2018 28.7 9.1 12.2 5.6

a Mean of Hallux Valgus Angle.
b Mean of Intermetatarsal Angle.
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with no evidence of avascular necrosis. It is our believe that the large
displacement [17] and quadriplanar shape [15] of the osteotomy along
with the percutaneous adductor tenotomy [13] are responsible of these
good results. The minimally extended length of the osteotomy also al-
lows to achieve these large displacements. Moreover, being only half as
long as EDCO, it does not compromise the stability of the assembly and
avoids extensive exposures which imply more complications, recur-
rence and instability requiring longer time of nonweightbearing and
postsurgical rehabilitation and predisposing dorsal angulation, causing
more cases of transfer metatarsalgia [5].

In the present study, a mean postoperative AOFAS value of 90.7 and
a low incidence rate of complications, in agreement with scores pre-
viously reported using conventional chevron osteotomy was noted
[20–25].

However, the surgical technique used in the present study sig-
nificantly improved the average HV and 1–2 IM angles correction and
lower the recurrence rates, in comparison to previous documented
studies in which Chevron alone [20–34] or double Chevron-Akin os-
teotomies are used [35–38].

Limitations of this study include a relatively small sample size.
Furthermore, the comparison is made with previous series with dif-
ferent follow-up periods. Therefore, further randomized controlled

trials with larger group of patients to confirm these preliminary results
are recommended.

Despite these limitations, this study suggests this procedure could be
a good alternative to proximal or shaft metatarsal osteotomies in the
treatment of moderate HV (especially in cases with radiographic evi-
dence of degenerative arthritis or increased DMAA).

5. Conclusions

Results of a new minimally extended distal Chevron osteotomy
(MEDCO) with percutaneous soft tissue release (PSTR) are described in
this manuscript and compared with other techniques of previous lit-
erature. VAS-Pain and AOFAS Hallux scores along with the calculated
radiological measurements improve dramatically after this procedure.
The correction of HV and IM angles achieved with this technique is
greater than that achieved with former ones, with a statistically sig-
nificant difference, and the overall recurrence rate is lower.
Furthermore, the percutaneous lateral incision improved the cosmetic
results by avoiding formation of a dorsal first web space scar and the
medial incision is also shorter than the one used for the already de-
scribed extended distal Chevron osteotomy (EDCO) which also implies
more complications and a longer non-weightbearing and post-surgical
rehabilitation period than our technique.

Therefore, MEDCO with PSTR was more effective than traditional
Chevron osteotomy or its recent variants in terms of correction of the
angulation, patient satisfaction, functional capacity and complication
or recurrence rate.

Declarations of interest

None.
This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.

Conflict of interest

All authors have nothing to disclose.

References

[1] Miller JW. Distal first metatarsal displacement osteotomy. Its place in the schema of
bunion surgery. J Bone Joint Surg Am 1974;56-A:923–31. https://doi.org/10.2106/
00004623-197456050-00005.

[2] Coughlin MJ, Boise I. Hallux valgus. J Bone Joint Surg Am 1996;78:932–66.
[3] Raikin SM, Miller AG, Daniel J. Recurrence of hallux valgus: a review. Foot Ankle

Clin 2014;19(2):259–74. https://doi.org/10.1016/j.fcl.2014.02.008.
[4] Robinson AH, Limbers JP. Modern concepts in the treatment of hallux valgus. J

Bone Joint Surg Br 2005;87(8):1038–45. https://doi.org/10.1302/0301-620X.
87B8.16467.

[5] Song JH, Kang C, Hwang DS, Lee GS, Lee SB. Comparison of radiographic and
clinical results after extended distal chevron osteotomy with distal soft tissue release
with moderate versus severe hallux valgus. Foot Ankle Int
2018(October):1071100718807893https://doi.org/10.1177/1071100718807893.

[6] Kang C, Song J, Kang D, Noh C-K, Jun AK. Extended distal chevron osteotomy:
stable & accurate correction of the angulation and rotational profile. Foot Ankle
Orthop 2017. https://doi.org/10.1177/2473011417S000229.

[7] Sanhudo JA. Correction of moderate to severe hallux valgus deformity by a mod-
ified chevron shaft osteotomy. Foot Ankle Int 2006;27(8):581–5. https://doi.org/
10.1177/107110070602700803.

[8] Helmy N, Vienne P, von Campe A, Espinosa N. Treatment of hallux valgus defor-
mity: preliminary results with a modified distal metatarsal osteotomy. Acta Orthop
Belg 2009;75(October (5)):661–70.

[9] Mann RA. Hallux valgus. Instr Course Lect 1986;35:339–53.
[10] Myerson MS, Badekas A. Hypermobility of the first ray. Foot Ankle Clin

2000;5(September (3)):469–84.
[11] Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA, Myerson MS, Sanders M. Clinical

rating system for the ankle-hind foot, midfoot, hallux and lesser toes. Foot Ankle Int
1994;15:349–53. https://doi.org/10.1177/107110079401500701.

[12] Yammine K, Assi C. A meta-analysis of comparative clinical studies of isolated os-
teotomy versus osteotomy with lateral soft tissue release in treating hallux valgus.
Foot Ankle Surg 2018(August). https://doi.org/10.1016/j.fas.2018.08.009. pii:
S1268-7731(18)30168-1.

[13] Cervi S, Fioruzzi A, Bisogno L, Fioruzzi C. Percutaneous surgery of hallux valgus:

Table 4
Summary of radiographic results of HV correction with conventional double
Chevron-Akin osteotomy compared to the author’s technique.

Year Preop HVAa Postop HVAa Preop IMAb Postop IMAb

Mitchel 1991 27 14 11.5 7.1
Tollison 1997 26.7 15.5 13.4 9.6
Basile 2000 22.5 12.5 11.5 7
Lechler 2011 32 14.1 12.2 11.1
Priyadarshi 2015 37 18 17 9
Average 29 14.8 13.1 8.8
Heras 2018 28.7 9.1 12.2 5.6

a Mean of Hallux Valgus Angle.
b Mean of Intermetatarsal Angle.

Table 5
Comparison of our population median to the average of previous studies
median.

Average previousc studies chevron
osteotomy alone

Current
studyc

p-Valued

Preop HVAa 27.9 28.7 0.736
Postop HVAa 15.6 9.1 < 0.001
Preop IMAb 13 12.2 0.161
Postop IMAb 8.2 5.6 < 0.001

a Hallux Valgus Angle.
b Intermetatarsal Angle.
c Median.
d Mann–Whitney U test (significant differences when p < 0,05).

Table 6
Comparison of our population median to the average of previous studies
median.

Average previousc studies double
chevron-akin osteotomy

Current
studyc

p-Valued

Preop HVAa 29 28.7 0.642
Postop HVAa 14.8 9.1 0.015
Preop IMAb 13.1 12.2 0.375
Postop IMAb 8.8 5.6 0.005

a Hallux Valgus Angle.
b Intermetatarsal Angle.
c Median.
d Mann–Whitney U test (significant differences when p < 0,05).

J. de las Heras-Romero, et al. The Foot 40 (2019) 27–33

32

https://doi.org/10.2106/00004623-197456050-00005
https://doi.org/10.2106/00004623-197456050-00005
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0010
https://doi.org/10.1016/j.fcl.2014.02.008
https://doi.org/10.1302/0301-620X.87B8.16467
https://doi.org/10.1302/0301-620X.87B8.16467
https://doi.org/10.1177/1071100718807893
https://doi.org/10.1177/2473011417S000229
https://doi.org/10.1177/107110070602700803
https://doi.org/10.1177/107110070602700803
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0040
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0040
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0040
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0045
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0050
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0050
https://doi.org/10.1177/107110079401500701
https://doi.org/10.1016/j.fas.2018.08.009
https://doi.org/10.1016/j.fas.2018.08.009
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0065


risks and limitation in our experience. Acta Biomed 2014;85(Supplement
2):107–12.

[14] Helmy N, Vienne P, Campe AV, Espinosa N. Treatment of hallux valgus deformity:
preliminary results with a modified distal metatarsal osteotomy. Acta Orthop Belg
2009;75:661–70.

[15] Selner AJ, King SA, Samuels DI, Selner MD, Riley J. Tricorrectional Bunionectomy
for Hallux Abducto Valgus. A comprehensive outcome study. J Am Podiatr Med
Assoc 1999;89(4):174–82. https://doi.org/10.7547/87507315-89-4-174.

[16] Selner AJ, Bogdan R, Selner MD, Bunch EK, Mathews RL, Riley J. Tricorrectional
osteotomy for the correction of late-stage hallux limitus/rigidus. J Am Podiatr Med
Assoc 1997;87(September (9)):414–24. https://doi.org/10.7547/87507315-87-9-
414.

[17] Stienstra JJ, Lee JA, Nakadate DT. Large displacement distal chevron osteotomy for
the correction of hallux valgus deformity. J Foot Ankle Surg 2002;41(4):213–20.
https://doi.org/10.1016/S1067-2516(02)80017-5.

[18] Akin O. The treatment of hallux valgus: a new operative procedure and its results.
Med Sentinel 1925;33:678.

[19] Burns PR, Mecham B. Biodynamics of hallux abductovalgus. Etiology and pre-
operative evaluation. Clin Podiatr Med Surg 2014;31:197–212. https://doi.org/10.
1016/j.cpm.2013.12.002.

[20] Trnka HJ, Zembsch A, Easley ME, Salzer M, Ritschl P, Myerson MS. The Chevron
Osteotomy for Correction of Hallux Valgus. Comparison of findings after two and
five years of follow-up. J Bone Joint Surg 2000;82-A(10):1373–8.

[21] Oh IS, Choi SW, Kim MK, Lee SY, Lee JS. Clinical and radiological results after
modified distal metatarsal osteotomy for hallux valgus. Foot Ankle Int
2008;29:473–7. https://doi.org/10.3113/FAI-2008-0473.

[22] Saro C, Andrén B, Wildemyr Z, Felländer-Tsai L. Outcome after distal metatarsal
osteotomy for hallux valgus: a prospective randomized controlled trial of two
methods. Foot Ankle Int 2007;28:778–87. https://doi.org/10.3113/FAI.2007.0778.

[23] Schneider W, Aigner N, Pinggera O, Knahr K. Chevron osteotomy in hallux valgus.
Ten-year results of 112 cases. J Bone Joint Surg Br 2004;86-B(7):1016–20. https://
doi.org/10.1302/0301-620X.86B7.15108.

[24] Torkki M, Seitsalo S, Paavolainen P. Chevron osteotomy for correction of hallux
valgus: a long-term follow-up study. Foot (Edinb) 2001;11:91–3. https://doi.org/
10.1054/foot.2001.0678.

[25] Trnka HJ, Hofstaetter S. The chevron osteotomy for correction of hallux valgus.
Interact Surg 2007;2:52–61. https://doi.org/10.1007/s11610-007-0021-y.

[26] Corte-Real NM, Moreira RM. Modified biplanar chevron osteotomy. Foot Ankle Int

2009;30:1149–53. https://doi.org/10.3113/FAI.2009.1149.
[27] Harper MC. Correction of metatarsus primus varus with the chevron metatarsal

osteotomy: an analysis of corrective factors. Clin Orthop 1989;243:180. https://doi.
org/10.1097/00003086-198906000-00027.

[28] Hetherington VJ, Steinbock G, LaPorta D, Gardner C. The Austin bunionectomy: a
follow-up study. J Foot Ankle Surg 1993;32(2):162–6.

[29] Lee HJ, Chung JW, Chu IT, Kim YC. Comparison of distal chevron osteotomy with
and without lateral soft tissue release for the treatment of hallux valgus. Foot Ankle
Int 2010;31:291–5. https://doi.org/10.3113/FAI.2010.0291.

[30] Mann RA, Donatto KC. The chevron osteotomy: a clinical and radiographic analysis.
Foot Ankle Int 1997;18(5):255–61. https://doi.org/10.1177/
107110079701800502.

[31] Potenza V, Caterini R, Farsetti P, Forconi F, Savarese E, Nicoletti S, et al. Chevron
osteotomy with lateral release and adductor tenotomy for hallux valgus. Foot Ankle
Int 2009;30:512–6. https://doi.org/10.3113/FAI.2009.0512.

[32] Trnka HJ, Hofmann S, Salzer M, Ritschl P. Clinical and radiological results after
Austin bunionectomy flor treatment of hallux valgus. Arch Orthop Trauma Surg
1996;115:171–5. https://doi.org/10.1007/BF00434548.

[33] Velkes S, Ganel A, Nagris B, Lokiec F. Chevron osteotomy in the treatment of hallux
valgus. J Foot Surg 1991;30:276–8. https://doi.org/10.1016/S1268-7731(03)
00016-X.

[34] Choi YR, Lee HS, Jeong JJ, Kim SW, Jeon IH, Lee DH, et al. Hallux valgus correction
using transarticular lateral release with distal chevron osteotomy. Foot Ankle Int
2012;33:838–43. https://doi.org/10.3113/FAI.2012.0838.

[35] Mitchell LA, Baxter DE. A Chevron-Akin double osteotomy for correction of hallux
valgus. Foot Ankle 1991;12(August (1)):7–14. https://doi.org/10.1177/
107110079101200102.

[36] Tollison ME, Baxter DE. Combination chevron plus Akin osteotomy for hallux
valgus: should age be a limiting factor? Foot Ankle Int 1997;18(August (8)):477–81.
https://doi.org/10.1177/107110079701800804.

[37] Basile A, Battaglia A, Campi A. Comparison of Chevron-Akin osteotomy and distal
soft tissue reconstruction-Akin osteotomy for correction of mild hallux valgus. Foot
Ankle Surg 2000;6(3):155–63. https://doi.org/10.1046/j.1460-9584.2000.
00198.x.

[38] Priyadarshi A, Panigrahi R, Mahapatra AK. Outcome of surgical correction of hallux
Valgus deformity by chevron-akin double osteotomy — a prospective study. IJHSR
2015;5(4):18–25.

J. de las Heras-Romero, et al. The Foot 40 (2019) 27–33

33

http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0065
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0065
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0070
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0070
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0070
https://doi.org/10.7547/87507315-89-4-174
https://doi.org/10.7547/87507315-87-9-414
https://doi.org/10.7547/87507315-87-9-414
https://doi.org/10.1016/S1067-2516(02)80017-5
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0090
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0090
https://doi.org/10.1016/j.cpm.2013.12.002
https://doi.org/10.1016/j.cpm.2013.12.002
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0100
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0100
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0100
https://doi.org/10.3113/FAI-2008-0473
https://doi.org/10.3113/FAI.2007.0778
https://doi.org/10.1302/0301-620X.86B7.15108
https://doi.org/10.1302/0301-620X.86B7.15108
https://doi.org/10.1054/foot.2001.0678
https://doi.org/10.1054/foot.2001.0678
https://doi.org/10.1007/s11610-007-0021-y
https://doi.org/10.3113/FAI.2009.1149
https://doi.org/10.1097/00003086-198906000-00027
https://doi.org/10.1097/00003086-198906000-00027
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0140
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0140
https://doi.org/10.3113/FAI.2010.0291
https://doi.org/10.1177/107110079701800502
https://doi.org/10.1177/107110079701800502
https://doi.org/10.3113/FAI.2009.0512
https://doi.org/10.1007/BF00434548
https://doi.org/10.1016/S1268-7731(03)00016-X
https://doi.org/10.1016/S1268-7731(03)00016-X
https://doi.org/10.3113/FAI.2012.0838
https://doi.org/10.1177/107110079101200102
https://doi.org/10.1177/107110079101200102
https://doi.org/10.1177/107110079701800804
https://doi.org/10.1046/j.1460-9584.2000.00198.x
https://doi.org/10.1046/j.1460-9584.2000.00198.x
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0190
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0190
http://refhub.elsevier.com/S0958-2592(18)30217-7/sbref0190

	A new minimally extended distal Chevron osteotomy (MEDCO) with percutaneous soft tissue release (PSTR) for treatment of moderate hallux valgus
	Introduction
	Materials and methods
	Statistical analysis
	Surgical technique
	Postoperative management

	Results
	Discussion
	Conclusions
	Declarations of interest
	Conflict of interest
	References




