
https://doi.org/10.1177/24730114221148191

Foot & Ankle Orthopaedics
2023, Vol. 8(1) 1 –8

© The Author(s) 2023
DOI: 10.1177/24730114221148191

journals.sagepub.com/home/fao

Creative Commons Non Commercial CC BY-NC:  This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction  

and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages  
(https://us.sagepub.com/en-us/nam/open-access-at-sage).

Article

Introduction

Hallux valgus (HV) adversely affects patients’ quality of 
life by causing difficulty with pain, cosmesis, and shoe 
wear. Minimally invasive surgical (MIS) techniques for 
correction of HV deformity, specifically the minimally 
invasive chevron Akin (MICA) bunionectomy, have 
recently fallen into favor by providing adequate bony and 
soft tissue correction through small percutaneous incisions 
with minimal soft tissue and periosteal disruption.2,14,15,24 

The limited surgical dissection imposed during MIS proce-
dures results in less soft tissue swelling, lower pain scores, 
and less stiffness following surgery.1,9

Patient satisfaction following HV correction surgery is 
related to foot appearance and shoe wear capabilities, 
among other variables.7 Recently, 5 studies have investi-
gated how forefoot width is affected by bunionectomy for 
HV correction. Conti et al3 used weightbearing computed 
tomography (CT) scan to show that both bony and soft 
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Abstract
Background: Hallux valgus (HV) is a common cause of pain and deformity of the forefoot. Minimally invasive chevron 
Akin (MICA) bunionectomy is a method for HV correction associated with less pain and swelling, with early return to 
weightbearing in a regular shoe. The purpose of this study was to determine how the MICA procedure affects forefoot 
width.
Methods: Twenty-eight patients (26 female, 2 male; 9 left, 19 right) at a single institution who underwent primary MICA 
for HV correction by 3 treating surgeons were retrospectively reviewed. Pre- and postoperative hallux valgus angle (HVA), 
intermetatarsal angle (IMA), distal metatarsal articular angle (DMAA), bony forefoot width, and soft tissue forefoot width 
were measured by 2 independent observers. Radiographic measurements were calibrated using fifth metatarsal length. 
Wilcoxon signed rank test compared changes in HVA, IMA, DMAA, and forefoot widths. Pearson correlation coefficient 
evaluated association between HVA, IMA, DMAA, and changes in forefoot width.
Results: At mean follow-up of 5.4 (range 3-13.7) months, bony forefoot width decreased significantly by 3.7 mm (4%, 
P < .001) and soft tissue forefoot width decreased by 2.5 mm (2%, P < .01). Decrease in HVA was moderately correlated 
with change in bony forefoot width (r = .38, P < .05) and change in soft tissue forefoot width (r = .45, P < .05). Decrease 
in IMA was moderately correlated with change in bony forefoot width (r = .45, P < .05) and change in soft tissue forefoot 
width (r = .44, P < .05).
Conclusion: The MICA procedure resulted in modest, yet significant, decrease in both bony and soft tissue forefoot 
width. Decrease in HVA and IMA demonstrated moderate correlation with changes in forefoot width. Patients can be 
counseled on these changes leading up to, and after, MICA bunionectomy surgery.

Level of Evidence: Level III, retrospective comparative series.
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tissue foot width decreased significantly following the 
modified Lapidus procedure for bunionectomy. Vaida 
et al23 expanded on this to measure foot width following 
triplanar tarsometatarsal arthrodesis for HV correction. 
Tenenbaum et al22 showed that overall foot width decreased 
by only 2% following scarf osteotomy. Jung et al12 found 
that bony forefoot width decreased on average by 16% fol-
lowing distal soft tissue procedure, proximal first metatar-
sal osteotomy with medial eminence resection and Akin 
osteotomy of the proximal phalanx. Lastly, Panchbhavi 
et al17 demonstrated a difference in bony forefoot width of 
8.7 mm following distal chevron Akin bunionectomy. All 4 
of these studies used open surgical techniques for their HV 
correction.

Foot width is an important part of the patients’ ability to 
fit into certain types of shoes with varying toe box designs. 
Between 34% and 60% of patients undergoing HV correc-
tion attribute ill-fitting shoe wear to their condition.4,5 
Establishing evidence on forefoot width following MIS 
bunion surgery will allow surgeons to better manage peri-
operative patient expectations when offering them a MICA 
for HV correction. The literature surrounding MIS HV cor-
rection is rapidly growing, but few studies have evaluated 
foot width following MICA surgery. For example, Neufeld 
et al16 found that bony width significantly decreased on 
average by 5.2 mm and soft tissue foot width decreased on 
average by 4.0 mm in 94 patients following MICA surgery. 
However, unlike the current study, their surgical technique 
implemented medial eminence resection with a combina-
tion of side cutting Shannon burr and a rasp. The purpose of 
this study was to radiographically quantify how forefoot 
width changes following MICA bunionectomy. The authors 
hypothesized that forefoot width would significantly 
decrease following MICA bunionectomy. Furthermore, we 
hypothesize that changes in angular parameters, hallux val-
gus angle (HVA), intermetatarsal angle (IMA), and distal 
metatarsal articular angle (DMAA), all would be correlated 
with changes in forefoot width.

Materials and Methods

A retrospective chart review of 40 patients (40 operative 
feet) who underwent MICA bunionectomy for symptom-
atic HV by 3 fellowship-trained orthopaedic foot and ankle 

surgeons at a single academic institution between March of 
2020 and January of 2022 was performed. Approval for the 
study was obtained from our institutional review board 
committee. Included subjects had adequate preoperative 
and postoperative anteroposterior weightbearing foot 
radiographs, were at least 18 years of age, and had a mini-
mum of 3-month clinical follow-up. Patients were excluded 
from analysis if they underwent concomitant procedures 
that could affect forefoot width (such as fifth metatarsal 
osteotomy) or demonstrated loss of reduction of their oste-
otomy site during follow-up. Twelve patients were 
excluded from analysis based on these criteria: 1 patient 
who underwent concomitant fifth metatarsal osteotomy 
and 11 patients who were lost to follow-up prior to 3 
months. Twenty-eight patients (28 operative feet) were 
included for final analysis.

Operative Technique

The MICA technique used (Figure 1) is a third-generation 
modification of the percutaneous description popularized 
by Vernois and Redfern,24 and has been well described in 

Figure 1. Example preoperative (left) and postoperative (right) 
anteroposterior weightbearing foot radiographs demonstrating 
minimally invasive chevron/Akin bunionectomy.

1Department of Orthopaedic Surgery, Rush University Medical Center, Chicago, IL, USA
2International Research Fellow of Instituto Brasil de Tecnologias da Saúde (IBTS), Rio de Janeiro, RJ, Brazil
3International Scholar at the Midwest Orthopedics at Rush (MOR), Chicago, IL, USA
4RUSH-IBTS International Fellowship Program, Chicago, IL, USA
5Lab. Prof. Manlio Mario Marco Napoli, Departamento de Ortopedia e Traumatologia, Hospital das Clinicas, Faculdade de Medicina, Universidade de 
Sao Paulo, Sao Paulo, SP, Brazil
6Hospital Municipal Universitário de Taubaté, Taubaté, SP, Brazil

Corresponding Author:
Derek M. Klavas, MD, Department of Orthopaedic Surgery, Rush University Medical Center, 1611 W Harrison St, Chicago, IL 60612, USA. 
Email: dklavas@gmail.com

mailto:dklavas@gmail.com


Klavas et al 3

several previous studies.2,13,16,21 Under miniature C-arm 
image intensification, a 2 × 20-mm Shannon burr (Wright 
Medical Group, Memphis, TN, USA) was used to create an 
extracapsular chevron osteotomy of the distal first metatar-
sal. When performing the osteotomy, 2 of the 3 treating sur-
geons aimed the trajectory of the burr orthogonal to the axis 
of the second metatarsal shaft, while the third treating sur-
geon aimed the burr slightly distal toward the second meta-
tarsal head. The metatarsal head was then translated laterally 
to narrow the intermetatarsal angular deformity and was 
fixed with a 4.0- and 3.0-mm MICA (Wright Medical 
Group) chamfered screw. Any remaining prominent proxi-
mal medial metatarsal shaft was resected with a side-cut-
ting-wedge burr in a medial to lateral direction. Following 
the first metatarsal osteotomy, a percutaneous Akin osteot-
omy was performed in a similar fashion and fixed with a 
3.0-mm MICA (Wright Medical Group) chamfered screw. 
When indicated, a beaver blade was used to perform a per-
cutaneous release of the lateral metatarsophalangeal joint 
capsule and adductor hallucis tendon.

Patients were allowed to heel weightbear in a postop-
erative sandal for the first 4 weeks following surgery. Full 
weightbearing to tolerance in a postoperative sandal dur-
ing weeks 4-6 was enforced before allowing patients to 
weightbear in a regular shoe at 6 weeks. All patients were 
transitioned to accommodative athletic shoe wear with 
stiff soles at the 6-week postoperative visit if swelling 
allowed.

Radiographic Analysis

Radiographic measurements were performed indepen-
dently by 2 masked orthopaedic surgeons who were not 
involved with the surgical procedures. Measurements 
were performed on preoperative weightbearing anteropos-
terior radiographs and most recent follow-up postopera-
tive weightbearing anteroposterior radiograph. Images 
were analyzed using our institution’s picture archiving and 
communication system (PACS, 20/20 imaging; OpalRad, 
Crystal Lake, IL).

Angular measurements of HV deformity included HVA, 
IMA, and DMAA. In accordance with the American 
Orthopaedic Foot & Ankle Society ad hoc committee on 
angular measurements, all radiographic measurements were 
conducted using standard first and second metatarsal refer-
ence points.6 Forefoot width was assessed by measuring 
both the bony width and soft tissue width (Figure 2) in a 
similar fashion to previously published literature on fore-
foot width following scarf and Lapidus procedures.3,22

To account for possible variation in image magnifica-
tion between preoperative and postoperative radiographs, a 
calibration factor was calculated by measuring the length 
of the fifth metatarsal from the most distal point of the 
articular head to the most proximal point on the base of the 

tuberosity. As similarly described in radiographic studies 
by Tenenbaum et al22 (who used second metatarsal length) 
and Foran et al8 (who used fifth metatarsal length), by cal-
culating the ratio of fifth metatarsal length between the 
pre- and postoperative radiographs, we were able to com-
pensate for small discrepancies in width caused by differ-
ing angles and magnification at which the radiographs may 
have been taken.

Statistical Analysis

Intraclass correlation coefficients (ICCs) were calculated to 
measure agreement between the 2 independent observers. 
For all radiographic parameters, an average between the 2 
observers was calculated. Because of the small sample size, 
nonparametric statistical tests were implemented. Wilcoxon 
signed rank test was used to compare differences between 
pre- and postoperative HVA, IMA, DMAA, bony width, 
and soft tissue width. Pearson correlation coefficient was 
calculated to determine if HVA, IMA, and DMAA were at 
all associated with bony and soft tissue widths. Significance 
was set at .05. SPSS version 28.0.1.1 (SPSS, Inc, an IBM 
Company, Chicago IL) was used to perform all statistical 
calculations and analyses.

Results

Demographic data are displayed in Table 1. There were 
twenty-eight patients (26 female, 2 male; 9 left, 19 right), 
with an average follow-up of 5.4 ± 2.7 (range 3-14) months. 
The mean age of the patients was 46.6 ± 15.5 (range 18-78) 
years. All patients received both the minimally invasive 
chevron and Akin osteotomies as described above.

Figure 2. Example bony width (left) measurement and soft 
tissue width (right) measurements.
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ICCs demonstrated at least good (>0.5) interobserver 
reliability for all measured radiographic variables. All pre- 
and postoperative foot width radiographic parameters dem-
onstrated at least excellent (>0.9) interobserver reliability 
(Table 2).

Pre- and postoperative angular parameters of HV defor-
mity are shown in (Table 3). The average preoperative and 
postoperative HVA were 26.3 ± 7.2 degrees and 10.3 ± 8.1 
degrees, respectively (P < .001). The average DMAA was 
9.1 ± 6.20 degrees preoperatively and decreased to 
2.1 ± 8.4 degrees postoperatively (P < .001). IMA aver-
aged 11.7 ± 2.1 degrees preoperatively, which decreased to 
4.3 ± 2.9 degrees postoperatively (P < .001).

Bony width decreased in 25/28 patients (89%), from an 
average of 99.8 ± 9.4 mm (range 87.2-121.8) preopera-
tively to an average of 96.1 ± 9.6 mm (range 79.1-118.4, 

P < .001) postoperatively (Table 4). This represents a mean 
3.7-mm (4%) decrease in bony forefoot width. Soft tissue 
width decreased in 22 of 28 patients (79%), from an average 
of 111.7 ± 10.1 mm (range 97.5-134.5) preoperatively to an 
average of 109.2 ± 10.1 mm (range 89.9-129.8) postopera-
tively (P < .01) (Table 4). This change represents a mean 
2.5-mm (2%) decrease in soft tissue forefoot width.

Preoperative HVA was correlated with both preoperative 
bony width (r = 0.558, P = .002) and preoperative soft tissue 
width (r = 0.585, P = .001), whereas postoperative HVA was 
positively correlated with both postoperative bony width 
(r = 0.574, P = .001) and postoperative soft tissue width 
(r = 0.608, P < .001). Change in HVA was correlated with 
change in bony width (r = 0.379, P = .047) and change in 
soft tissue width (r = 0.453, P = .015). Change in IMA cor-
related with change in bony width (r = 0.448, P = .017) and 

Table 1. Patient Demographic Data.

Variable Study Population

Age, y, mean ± SD 46.5 ± 15.7
Gender, n/N (%)
 Female 26/28 (92.8)
 Male 2/28 (7.2)
BMI, mean ± SD
Laterality, n/N (%)
 Right 19/28 (67.8)
 Left 9/28 (32.2)
Additional procedures, n/N (%)
 Hammertoe correction 4/28 (14.2)
Follow-up, mo, mean ± SD 5.4 ± 2.7

Abbreviation: BMI, body mass index.

Table 2. Average Measure Intraclass Coefficients for Foot Width Measurements and Angular Parameters.

Variable Preoperative Mean ICC (95% CI) P Value Postoperative Mean ICC (95% CI) P Value

Bony width 0.991 (0.981-0.996) <.001 0.991 (0.980-0.996) <.001
Soft tissue width 0.988 (0.973-0.994) <.001 0.996 (0.991-0.998) <.001
HVA 0.949 (0.891-0.977) <.001 0.935 (0.859-0.970) <.001
IMA 0.739 (0.435-0.879) <.001 0.836 (0.646-0.924) <.001
DMAA 0.528 (−0.021 to 0.781) .028 0.764 (0.489-0.891) <.001

Abbreviations: DMAA, distal metatarsal articular angle; HVA, hallux valgus angle; ICC, intraclass correlation coefficient; IMA, intermetatarsal angle.

Table 3. Radiographic Angular Parameters of Hallux Valgus.

Angle
Preoperative,
Mean ± SD

Postoperative,
Mean ± SD

Change,
Mean ± SD P Value

HVA, degrees 26.3 ± 7.2 10.3 ± 8.1 15.5 ± 6.7 <.001
DMAA, degrees 9.1 ± 6.2 2.1 ± 8.4 7.0 ± 6.1 <.001
IMA, degrees 11.7 ± 2.1 4.3 ± 2.9 7.0 ± 3.5 <.001

Abbreviations: DMAA, distal metatarsal articular angle; HVA, hallux valgus angle; IMA, intermetatarsal angle.



Klavas et al 5

soft tissue width (r = 0.437, P = .02). DMAA was not corre-
lated with pre- or postoperative foot widths, nor was change 
in DMAA correlated with changes in foot widths (Table 5).

Discussion

The study found that bony and soft tissue radiographic fore-
foot width decreased by 4% and 2%, respectively, following 
MICA bunionectomy, thus confirming the study hypothesis. 
As the literature surrounding MIS techniques continues to 
grow, these study findings are an important validation of 
early transition into shoe wear following MICA bunionec-
tomy. The angular parameters HVA and IMA were corre-
lated with changes in foot width whereas DMAA was not. 
This information will allow surgeons to hold informed dis-
cussion when counseling patients on outcomes and expecta-
tions following the MICA procedure.

Forefoot width is an important radiographic factor before 
and after HV corrective surgery as it plays a role in both 
foot aesthetics and shoe wear capabilities.7,19,20 Prior studies 
have shown that between 93% and 100% of patients follow-
ing MICA bunionectomy rated their outcome as excellent 
or good.10,16

Similar to the work by Conti et al3 on CT foot width fol-
lowing the modified Lapidus procedure, our results demon-
strate that both HVA and IMA play an important role in 
contributing to forefoot width. Change in HVA was moder-
ately correlated with change in bony width (r = 0.379) and 
change in soft tissue width (r = 0.453). Change in IMA also 
moderately correlated with change in bony width (r = 0.448) 
and soft tissue width (r = 0.437). Our study went on to 

examine the effect of DMAA on forefoot width, which did 
not yield a correlation. DMAA is a measure of distal first 
metatarsal head orientation with respect to the first metatar-
sal axis, it comes as no surprise that it does not play a role 
in driving forefoot width. A narrowing of the IMA and 
decrease in HVA is achieved during the MICA procedure as 
lateral translation of the distal chevron osteotomy occurs. 
This effectively alters the mechanical axis of the first meta-
tarsal shaft by shifting it laterally, more parallel to that of 
the second metatarsal axis.

Bony and soft tissue width changed by 3.7and 2.5 mm, 
respectively, in the current study. When taking into account 
that women’s shoe width size differs by about 10 mm 
between sizes and men’s shoe width size differs by about 5 
mm,11 the study findings do not suggest MICA procedure 
for hallux valgus creates enough change to alter shoe size. 
Moreover, the changes reported in this investigation are 
lower than what is reported by prior studies investigating 
foot width following hallux valgus correction (Table 6). 
With regard to foot width changes following various types 
of proximal first metatarsal procedures published in the lit-
erature (ie, Lapidus procedure, proximal chevron osteot-
omy), the results of the current study do not appear to be as 
powerful in decreasing width. Conti et al3 demonstrated that 
bony foot width decreased after Lapidus procedure with 
Modified McBride and Akin osteotomy by 8.9 mm on 
radiographs and 7.9 mm on weightbearing CT scans in 
31 feet. This is comparable to Vaida et al23 who showed a 
reduction in bony forefoot width by 10.4 mm and reduction 
in soft tissue width by 7.3 mm following Lapidus procedure 
with Modified McBride soft tissue release. Jung et al12 

Table 5. Average Forefoot Width Measurements Following MICA Bunionectomy.

Width Preoperative, Mean ± SD Postoperative, Mean ± SD Change, Mean ± SD P Value

Bony, mm 99.8 ± 9.4 96.1 ± 9.6 3.7 ± 3.7 <.001
Soft tissue, mm 111.7 ± 10.1 109.2 ± 10.1 2.5 ± 3.8 .004

Abbreviation: MICA, minimally invasive chevron Akin.

Table 4. Correlations Between Angular Parameters and Forefoot Width.

Angular Measurement Width Correlation r

Preoperative HVA Preoperative bony width Direct 0.558
Postoperative HVA Postoperative bony width Direct 0.574*
Δ HVA Δ Bony width Direct 0.401*
Preoperative HVA Preoperative soft tissue width Direct 0.585
Postoperative HVA Postoperative soft tissue width Direct 0.608**
Δ HVA Δ Soft tissue width Direct 0.443
Postoperative IMA Postop soft tissue width Direct 0.416*
Δ IMA Δ Soft tissue width Direct 0.423*

Abbreviations: HVA, hallux valgus angle; IMA, intermetatarsal angle.
*P < .05. **P < .001.
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analyzed 118 feet that underwent proximal reverse chevron 
osteotomy and Akin osteotomy through a single medial 
incision and demonstrated that mean bony width decreased 
by 16 mm at final follow-up.

With regard to foot width changes following distal first 
metatarsal osteotomies (scarf, open chevron/Akin, and 
MICA), the outcomes of the current study and what is pub-
lished in the literature vary in their comparisons. Tenenbaum 
et al22 examined 71 feet treated with scarf osteotomy and 
found that bony foot width decreased on average by 5% and 
soft tissue foot width decreased by 2%. This is comparable 
to the mean 4% bony width decrease and 2% soft tissue 
width decrease observed in the current study. More notably, 
the Tenenbaum et al22 study found that nearly one-fifth 
(18.3%) of their study subjects experienced an increase in 
foot width following scarf osteotomy. Panchbhavi et al17 
studied 52 patients who underwent open distal chevron/
Akin osteotomy and found reduced radiographic bony fore-
foot width by an average of 8.7 mm. A recent study by 
Neufeld et al16 reported on foot width following third-gen-
eration MICA technique in 94 feet. Their findings indicate a 
bony width decrease of 5.3 mm and soft tissue width 
decrease of 4.0 mm. Unlike the current study, their surgical 
technique implemented medial eminence resection with a 
combination of side-cutting Shannon burr and a rasp.

In addition to the Neufeld et al16 study, the current study 
is the second investigation to our knowledge that has stud-
ied forefoot width following MIS hallux valgus correction. 
There are several differences worth noting between the 2 
studies. The current investigation used 2 masked reviewers, 
neither of whom were any of the 3 treating surgeons, 
whereas the Neufeld et al16 study did not specify how many 
reviewers and came from a single surgeon patient cohort. 
Additionally, the Neufeld et al16 study group was a much 
larger sample (94 feet vs 28 feet) and carried a longer mean 
follow-up time (11.4 months vs 5.4 months). Despite this, 
our cohort demonstrated similar changes in bony width 
(5.5 mm vs 3.7 mm) and soft tissue width (4.0 mm vs 
2.7 mm). These minor differences can potentially be 

explained by the additional medial eminence resection per-
formed in their study and the longer follow-up period allow-
ing for additional soft tissue swelling subsidence. Lastly, 
the current investigation used radiographic calibration to 
account for slight variation in image magnification between 
preoperative and postoperative radiographs.

The current study defined the measurement points for 
bony forefoot width as the most distal/medial point on the 
first metatarsal head and the most lateral point on the con-
dyle of the fifth metatarsal head (Figure 2). This is similar 
to how forefoot width has been historically measured.18 
Tenenbaum et al,22 Vaida et al,23 Jung et al,12 and Panchbhavi 
et al17 used the same reference points as the current study to 
measure bony width; however, other prior studies have used 
varying bony landmarks, such as the base of the proximal 
phalanx or the medial aspect of the proximal metatarsal 
shaft.3,16 The decision was made to keep the same 2 refer-
ence points for each study subject in the interest of consis-
tency and reproducibility. Additionally, if the foot width 
measurement reference points on the distal first metatarsal 
and distal fifth metatarsal head vary by shifting distally or 
proximally between subjects, then falsely elevated or falsely 
lowered width measurements could be obtained.

The authors propose a few explanations for why foot 
width did not decrease as substantially in the current study 
when compared to prior literature. First, most of the previ-
ously described techniques for Lapidus, open distal chevron/
Akin, and proximal reverse chevron osteotomy involve 
some variation of resection of the medial eminence. The 
MICA technique described by Neufeld et al16 utilizes a 2 × 
20-mm Shannon burr to remove any prominence off the dis-
tal metatarsal head. This is a step that our technique does not 
routinely perform, out of fear for weakening the medial cap-
sule, and relies solely on the lateral translation of the distal 
first metatarsal head to alter the metrics of the forefoot span. 
Lastly, postoperative soft tissue width is understandably cor-
related with the amount of postoperative swelling present. In 
some instances, foot swelling may persist up to a year fol-
lowing elective foot and ankle surgery.14 Thus, the relatively 

Table 6. Change of width describe in the literature with different techniques.

Authors Technique No. of Feet, n Imaging
Change in Bony 

Width, mm
Change in Soft Tissue 

Width, mm

Conti et al3 Lapidus 31 XR, WBCT 8.9 (XR) 6.9 (XR)
 7.9 (WBCT) 6.7 (WBCT)
Vaida et al23 Lapidus 148 XR 10.4 7.3
Jung et al12 Proximal reverse chevron, Akin 117 XR 16.0  
Tenenbaum et al22 Scarf, ±Akin 71 XR 5% 2%
Panchbhavi et al17 Distal chevron, Akin 52 XR 8.7  
Neufeld et al16 MICA 94 XR 5.2 4.0
Current study MICA 28 XR 3.7 2.5

Abbreviations: XR, radiography; WBCT, weightbearing computed tomography; MICA, minimally invasive chevron/Akin.
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short mean follow-up time of 5.4 months may have falsely 
elevated the postoperative soft tissue width measurements 
and as a result decreased the amount by which the soft tissue 
width narrowed following the MICA procedure.

The current study has several limitations. The first is the 
loss of follow-up of 11 of the 40 eligible patients. The small 
sample size and retrospective nature of the investigation 
come with their built-in drawbacks and pose a block to 
study generalizability. However, 3 treating surgeons who 
are at various stages of their MIS learning curves and who 
have small differences in their surgical technique, operative 
indications, and postoperative protocols does make the con-
clusions more generalizable. As mentioned above, the 
short-term follow-up does not provide enough time for foot 
swelling to completely resolve. However, the authors do 
feel that drawing conclusions based on minimum 3 months 
of follow-up is noteworthy as this is around the time frame 
that most HV patients would expect to return to regular 
shoe wear. Our inability to compare radiographic foot width 
changes with CT scans as well as correlate the changes with 
patient outcome scores is something that future work may 
be dedicated toward.

Conclusion

Foot width following MICA bunionectomy significantly 
decreases, but to a lesser extent than what is reported from 
other open HV corrective techniques. Decrease in HVA and 
IMA demonstrated moderate correlation with changes in 
forefoot width. Change in DMAA did not demonstrate any 
correlation with changes in forefoot width. Patients may be 
counseled on these expected changes leading up to, and 
after, MICA bunionectomy surgery.

Ethical Approval

Ethical approval for this investigation was obtained from the Rush 
University Institutional Review Board (protocol no. 22012701).

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this arti-
cle. ICMJE forms for all authors are available online.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iDs

Derek M. Klavas, MD,  https://orcid.org/0000-0001-8209-6728

Dov L. Rosemberg, MD,  https://orcid.org/0000-0003-0183-8641

Daniel D. Bohl, MD, MPH,  https://orcid.org/0000-0002-7599- 
4244

References

 1. Bia A, Guerra-Pinto F, Pereira BS, Corte-Real N,  Oliva 
XM. Percutaneous osteotomies in hallux valgus: a sys-
tematic review. J Foot Ankle Surg. 2018;57(1):123-130. 
doi:10.1053/J.JFAS.2017.06.027

 2. Brogan K, Voller T, Gee C, Borbely T,  Palmer S. Third-
generation minimally invasive correction of hallux valgus: 
technique and early outcomes. Int Orthop. 2014;38(10):2115-
2121. doi:10.1007/S00264-014-2500-1

 3. Conti MS, MacMahon A, Ellis SJ, Cody EA. Effect of 
the modified Lapidus procedure for hallux valgus on 
foot width. Foot Ankle Int. 2019;41(2):154-159. doi:10. 
1177/1071100719884556

 4. Coughlin MJ. Hallux valgus in men: effect of the distal meta-
tarsal articular angle on hallux valgus correctiong. Foot Ankle 
Int. 2016;18(8):463-470. doi:10.1177/107110079701800802

 5. Coughlin MJ, Jones CP. Hallux valgus: demographics, eti-
ology, and radiographic assessment. Foot Ankle Int. 2007; 
28(7):759-777. doi:10.3113/FAI.2007.0759

 6. Coughlin MJ, Saltzman CL,  Nunley JA. Angular measure-
ments in the evaluation of hallux valgus deformities: a report 
of the ad hoc committee of the American Orthopædic Foot 
& Ankle Society on angular measurements. Foot Ankle Int. 
2002;23(1):68-74. doi:10.1177/107110070202300114

 7. Dawson J, Coffey J, Doll H, et al. Factors associated with sat-
isfaction with bunion surgery in women: a prospective study. 
Foot. 2007;17(3):119-125. doi:10.1016/J.FOOT.2006.11.003

 8. Foran IM, Mehraban N, Jacobsen SK, et al. Radiographic 
impact of Lapidus, proximal lateral closing wedge osteotomy, 
and suture button procedures on first ray length and dorsiflex-
ion for hallux valgus. Foot Ankle Int. 2020;41(8):964-971. 
doi:10.1177/1071100720925438

 9. Frigg A, Zaugg S, Maquieira G,  Pellegrino A. Stiffness and 
range of motion after minimally invasive chevron-Akin and 
open scarf-Akin procedures. Foot Ankle Int. 2019;40(5):515-
525. doi:10.1177/1071100718818577

 10. Holme TJ, Sivaloganathan SS, Patel B,  Kunasingam K. 
Third-generation minimally invasive chevron Akin oste-
otomy for hallux valgus. Foot Ankle Int. 2020;41(1):50-56. 
doi:10.1177/1071100719874360

 11. International Organization for Standardization. ISO/TS 
19407:2015. Footwear — Sizing — Conversion of sizing 
systems. Accessed November 27, 2022. https://www.iso.org/
standard/62349.html

 12. Jung HG, Kim TH, Park JT, Shin MH,  Lee SH. Proximal 
reverse chevron metatarsal osteotomy, lateral soft tissue 
release, and Akin osteotomy through a single medial inci-
sion for hallux valgus. Foot Ankle Int. 2013;35(4):368-373. 
doi:10.1177/1071100713517099

 13. Lai MC, Rikhraj IS, Woo YL, Yeo W, Ng YCS,  Koo K. 
Clinical and radiological outcomes comparing percutane-
ous chevron-Akin osteotomies vs open scarf-Akin osteoto-
mies for hallux valgus. Foot Ankle Int. 2017;39(3):311-317. 
doi:10.1177/1071100717745282

 14. Lewis TL, Ray R, Miller G,  Gordon DJ. Third-generation 
minimally invasive chevron and Akin osteotomies (MICA) 
in hallux valgus surgery: two-year follow-up of 292 cases.  

https://orcid.org/0000-0001-8209-6728
https://orcid.org/0000-0003-0183-8641
https://orcid.org/0000-0002-7599-4244
https://orcid.org/0000-0002-7599-4244
https://www.iso.org/standard/62349.html
https://www.iso.org/standard/62349.html


8 Foot & Ankle Orthopaedics

J Bone Joint Surg Am. 2021;103(13):1203-1211. doi:10.2106/
JBJS.20.01178

 15. Malagelada F, Sahirad C, Dalmau-Pastor M, et al. Minimally 
invasive surgery for hallux valgus: a systematic review of 
current surgical techniques. Int Orthop. 2019;43(3):625-637. 
doi:10.1007/S00264-018-4138-X

 16. Neufeld SK, Dean D, Hussaini S. Outcomes and surgi-
cal strategies of minimally invasive chevron/Akin proce-
dures. Foot Ankle Int. 2021;42(6):676-688. doi:10.1177/ 
1071100720982967

 17. Panchbhavi V, Cordova J, Chen J,  Janney C. Does hallux val-
gus correction reduce the width of the forefoot? Foot Ankle 
Spec. 2019;13(2):112-115. doi:10.1177/1938640019835301

 18. Saltzman CL, Brandser EA, Berbaum KS, et al. Reliability 
of standard foot radiographic measurements. Foot Ankle Int. 
1994;15(12):661-665. doi:10.1177/107110079401501206

 19. Schneider W,  Knahr K. Surgery for hallux valgus. The expec-
tations of patients and surgeons. Int Orthop. 2001;25(6):382-
385. doi:10.1007/S002640100289

 20. Tai CC, Ridgeway S, Ramachandran M, Ng VA, Devic N,  
Singh D. Patient expectations for hallux valgus surgery.  
J Orthop Surg (Hong Kong). 2008;16(1):91-95. doi:10.1177/ 
230949900801600121

 21. Tay AYW, Goh GS, Koo K,  Yeo NEM. Third-generation 
minimally invasive chevron-Akin osteotomy for hallux valgus 
produces similar clinical and radiological outcomes as scarf-
Akin osteotomy at 2 years: a matched cohort study. Foot Ankle 
Int. 2021;43(3):321-330. doi:10.1177/10711007211049193

 22. Tenenbaum SA, Herman A, Bruck N, Bariteau JT, Thein 
R, Coifman O. Foot width changes following hallux valgus 
surgery. Foot Ankle Int. 2018;39(11):1272-1277. doi:10. 
1177/1071100718783458

 23. Vaida J, Ray JJ, Shackleford TL, et al. Effect on foot width with 
triplanar tarsometatarsal arthrodesis for hallux valgus. Foot 
Ankle Orthop. 2020;5(3). doi:10.1177/2473011420934804

 24. Vernois J,  Redfern DJ. Percutaneous surgery for severe hallux 
valgus. Foot Ankle Clin. 2016;21(3):479-493. doi:10.1016/J.
FCL.2016.04.002


