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Introduction

The scarf osteotomy is a frequently used operative tech-
nique to correct moderate to severe hallux valgus.11 This 
osteotomy is the most commonly performed midshaft.4,18,28 
It shows predictable results with a powerful correction and 
good clinical outcome.13,19 From a biomechanical point of 
view, a scarf osteotomy results in a higher degree of correc-
tion compared to distal first metatarsal osteotomies. 
However, midshaft and proximal osteotomies are associ-
ated with a higher risk of complications,6,7 and recurrence is 
a relatively frequent complication after a scarf osteotomy.5

Because recurrence is a common observation after hal-
lux valgus correction (Figure 1), identification of parame-
ters with direct impact on loss of correction would be 
beneficial. Several radiologic parameters, with influence on 

outcome, have been identified so far, but their impact on 
recurrence is discussed controversially.21,29 In a recently 
published study, a correlation of loss of correction with 
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Background: Recurrence after hallux valgus correction is a relatively frequent occurrence. Little is known about the 
importance of initial correction on radiologic outcome. The objective of our study was to determine postoperative 
radiologic parameters correlating with loss of correction after scarf osteotomy and the combined scarf/akin osteotomy, 
respectively.
Methods: Loss of correction was evaluated based on a group of 53 feet with isolated scarf osteotomy (S group) and 
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Results: Loss of correction was comparable between the S and the SA group (P > .05). In contrast, we found higher loss 
of HVA correction in the S subgroup with a preoperative PDPAA above 8 degrees (P = .011), whereas loss of correction 
in the S subgroup below 8 degrees of PDPAA was comparable to the SA group. In the S group, loss of correction showed 
significant correlation with postoperative IMA (P = .015) and PDPAA (P = .008), whereas in the SA group a correlation 
could be detected for IMA only (P = .045).
Conclusion: In cases with a PDPAA above 8 degrees, we recommend a combined scarf/akin osteotomy to diminish the 
potential for loss of correction.
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preoperative intermetatarsal angle (IMA), hallux valgus 
angle (HVA), distal metatarsal articular angle (DMAA), 
and sesamoid position could be found in a chevron cohort.16 
However, little is known about initial postoperative radio-
logic parameters on loss of correction after hallux valgus 
surgery. Although the initial postoperative radiograph has 
been shown to not be truly weight-bearing, it remains the 
surgeon’s tool for evaluating operative outcome after hallux 
valgus correction.27 In this context, Park et al22 found that 
the immediate postoperative non-weight-bearing radio-
graph might be used for prediction of hallux valgus recur-
rence after proximal metatarsal osteotomy.

Few studies correlating outcome with postoperative cor-
rection after scarf osteotomy have been reported so far.8,25 
Postoperative joint congruity8 and soft tissue alignment25 
could be identified as outcome predicting factors for short-
term results after scarf osteotomy. Furthermore, the role of 
additional hallux valgus interphalangeus correction on post-
operative loss of correction after scarf osteotomy has not 
been studied so far. Therefore, the first aim of our study was 
to investigate the loss of correction after scarf osteotomy 
depending on the use of concomitant akin osteotomy. The 
second aim was to evaluate loss of correction with initial 
postoperative radiologic parameters.

Methods

The study was approved by the local ethical committee. Data 
were collected retrospectively from a consecutive series  
of patients who underwent hallux valgus correction at our 

department by multiple surgeons between 2002 and 2013 and 
from whom radiographs were available. Electronically 
searching by means of the ICD (International Statistical 
Classification of Diseases and Related Health Problems, 
World Health Organization) and the MEL code (benefit-
related coding system in national hospitals, National Ministry 
of Health), data on all patients who underwent a hallux val-
gus operation in this period were collected. The medical chart 
of every listed patient was used to determine the operative 
method applied. All patients with isolated scarf or combined 
scarf and akin osteotomy were assigned to this study.

Exclusion criteria were as follows: patients with a preop-
erative HVA of less than 20 degrees or an IMA of less than 10 
degrees or patients with additional surgery on the lesser 
metatarsals on the same foot to exclude side effects from cor-
rection of the lesser rays. Patients younger than 18 years were 
excluded from analysis. Patients with incomplete radio-
graphic chart or follow-up of less than 24 months and previ-
ous hallux surgery on the same foot were excluded as well.

A total of 66 patients with 70 feet having undergone a 
scarf osteotomy were left for analysis. Fifty-three feet were 
treated with a scarf osteotomy (S group) and a total of 17 
feet were treated with an additional akin osteotomy (SA 
group). According to our institutional guidelines, a scarf 
osteotomy was predominantly used in cases with moderate 
to severe hallux valgus (IMA > 13 degrees). An additional 
akin osteotomy was performed in case of a hallux valgus 
interphalangeus with a proximal to distal phalangeal articu-
lar angle (PDPAA) greater than 15 degrees or persisting 
valgus deformity of the hallux (hallux valgus angle greater 

Figure 1. (A) Standing anteroposterior radiograph before hallux valgus surgery. (B) Anteroposterior radiograph initially after a 
combined scarf and akin osteotomy. In this patient, a hammer toe operation (peg in hole fusion) has been addressed as well. (C) 
Standing anteroposterior radiograph after the combined scarf and akin osteotomy after 52 months.
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than 10 degrees clinically) with obvious hallux valgus inter-
phalangeus after completing the scarf osteotomy and the 
soft-tissue release. Patient demographics and preoperative 
radiologic data were comparable between both groups 
(Table 1) except for PDPAA, which tended to be higher in 
the SA cohort. Mean follow-up time was 44.8 ± 23.6 
months (range 24.0-114.3 months).

Radiographic analysis was performed preoperatively, 
immediately postoperatively, at 6 weeks, and at 12 weeks 
postoperatively. Furthermore, the latest accessible radio-
graph of every patient with a minimum of 24 months from 
surgery was used for analysis. All radiographs were taken in 
a standardized manner with the patient in a standing posi-
tion. Radiographs were analyzed digitally using the Icoview 
software (syngo.share, ITH icoserve healthcare GmbH, 
Siemens). The following radiographic outcome measure-
ments were used for analysis: (1) HVA; (2) IMA; (3) DMAA 
(by definition, a positive value for the DMAA represents a 
valgus tilt of the articular surface in relation to the axis of the 
metatarsal bone); (4) PDPAA, which is the angle formed by 
tangential lines to the proximal and distal phalangeal articu-
lar surfaces9,14,15 (Figure 2); (5) the position of the tibial 
sesamoid in relation to the midshaft axis of the first metatar-
sal (7-part grading system according to Hardy et al12); and 
(6) the joint congruity of the greater toe joint, which was 
expressed as the angle assembled by the joint lines of the 
metatarsal head and the proximal joint line of the proximal 
phalanx. The assembly of the radiologic angles has already 
been described in previous analyses.15,16

Operative Method

The first metatarsal was exposed through a dorsomedial skin 
incision. A distal soft tissue procedure was then performed in all 
cases. We released the transverse intermetatarsal ligament and 
cut the lateral articular capsule in a T-shaped manner to achieve 
relocation of the sesamoids. The Z-shaped scarf-osteotomy was 

performed using a micro-oscillating saw by creating a horizon-
tal osteotomy and transversal osteotomies in the distal dorsal 
and proximal plantar direction with an angle of 45°. The distal 
fragment was shifted laterally and combined with a varus rota-
tion for restoring the DMAA. Fixation was performed using 2 
screws (2.5- or 3.0-mm FRS Screw [Fusion and Reconstruction 
System]; DePuy Orthopedics Inc, Warsaw, IN). The prominent 
medial edge of the metatarsal shaft was removed. The resected 
bone was grafted to the lateral side of the metatarsal and fixed 
with resorbable sutures (Vicryl; Ethicon, Johnson & Johnson, 
Bridgewater, NJ). Closing of the medial capsule was performed 
with a No. 1 polyglactin 910 suture (Vicryl). Skin was closed 
with nylon sutures.

In case a concomitant akin osteotomy was performed, 
the dorsomedial incision was lengthened to the proximal 
half of the phalangeal bone. A V-shaped osteotomy was per-
formed using Hohmann retractors to protect the flexor and 
extensor hallucis tendons. To maintain a stable hinge, the 
lateral cortical bone was not cut with the saw. Two 1.5-mm 
holes were drilled 2 mm from the osteotomy site into the 
proximal and distal aspects of the osteotomy. The osteot-
omy was secured after tunneling a No. 2 polyglactin 910 
suture (Vicryl) through these drill holes.

After surgery, all patients in both groups were covered with 
a custom-made hallux valgus shoe (Ofa GmbH, Bamberg, 

Table 1. Preoperative Radiologic Parameters and 
Demographics.

S Cohort SA Cohort

Number of feet 53 17
Age, y 50.7 ± 15.9 51.8 ± 13.6
Female 94.3% 94.1%
Right foot 29 (54.7%) 7 (41.2%)
HVA, degrees 32.9 ± 9.1 33.4 ± 7.0
IMA, degrees 15.5 ± 3.4 15.4 ± 1.9
DMAA, degrees 11.6 ± 6.0 10.3 ± 9.3
PDPAA, degrees 6.0 ± 3.6 8.0 ± 4.1
Joint congruity, degrees 21.4 ± 10.4 20.9 ± 10.0
Sesamoid position, 7-part 6.1 ± 1.0 6.2 ± 1.0

Abbreviations: DMAA, distal metatarsal articular angle; HVA, hallux 
valgus angle; IMA, intermetatarsal angle; PDPAA, proximal to distal 
phalangeal articular angle; S, scarf; SA, scarf and akin.

Figure 2. Radiographic measurements of DMAA and PDPAA. 
DMAA, distal metatarsal articular angle; PDPAA, proximal to 
distal phalangeal articular angle.
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Germany) for 6 weeks and were allowed to bear weight on that 
foot as tolerated. During the first 2 weeks, a sterile wound 
cover holding the toe in a corrected position was applied fol-
lowed by active and passive mobilization of the joint.

Statistical Method

Sample characteristics are given as mean, standard devia-
tion, and frequency. Comparison of the scarf and scarf plus 
akin group with regard to sociodemographic and clinical 
variables was based on Fisher exact tests and t tests for 
independent samples or Mann-Whitney U tests when data 
differ from normal distribution. For pairwise comparisons 
between groups (S group vs SA group) and between points 
in time (preoperative, postoperative, and follow-up) with 
regard to the radiographic outcomes, we used t tests for 
independent samples or Mann-Whitney U tests and paired t 
tests or Wilcoxon tests. All statistical analyses were con-
ducted with SPSS 20.0 (IBM Corp, Armonk, NY).

Results

In both cohorts, we could detect significant improvement of 
all radiographic parameters except for PDPAA in the S 
cohort. HVA showed significant improvement (P < .001) 
from 32.9 ± 9.1 to 10.3 ± 8.6 degrees in the S cohort and 
from 33.4 ± 7.0 to 6.7 ± 4.4 degrees in the SA cohort 

(Figure 3). In the S cohort, IMA improved from 15.5 ± 3.4 
to 4.1 ± 3.0 degrees and in the SA cohort from 15.4 ± 1.9 
to 3.7 ± 2.5 degrees (Figure 3). Accordingly, mean correc-
tion of HVA amounted to 23.8 degrees in the S cohort and 
to 26.7 degrees in the SA cohort, and correction of IMA in 
both cohorts was 11.4 degrees and 11.7 degrees, respec-
tively. The extent of HVA and IMA correction was compa-
rable between both groups without significant differences 
(P > .05). At the latest follow-up, HVA averaged 15.6 ± 
12.1 degrees and IMA 7.8 ± 3.7 degrees in the S group and 
9.8 ± 6.0 degrees and 6.7 ± 3.7 degrees in the SA group 
(Figure 3).

Loss of correction was detectable in both groups without 
significant differences (P > .05). In the scarf cohort, a mean 
loss of correction of 5.5 ± 8.8 degrees for HVA and of 3.6 
± 3.6 degrees for IMA could be detected. In the SA cohort, 
loss of correction was 5.0 ± 5.3 degrees and 2.9 ± 3.8 
degrees, respectively (Table 2). Because we hypothesized 
that unaddressed phalangeal deformity would result in 
higher loss of correction in the S cohort, an additional anal-
ysis was performed to evaluate if loss of correction might 
be determined by the preoperative PDPAA. Based on recent 
recommendations to perform akin osteotomies, if PDPAA 
exceeded 10 degrees3 and due to a reported deterioration of 
2 degrees for PDPAA after a metatarsal osteotomy,9 we 
determined a threshold value of 8 degrees to assess loss of 
correction of HVA and IMA in regard to the preoperative 

Figure 3. HVA and IMA values preoperation, immediately postoperation, after 6 weeks, after 3 months, and at follow-up in the S 
and SA cohort. The plotted values represent medians, with bars showing the 25th to 75th percentiles. HVA, hallux valgus angle; IMA, 
intermetatarsal angle; S, scarf; SA, scarf and akin.
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PDPAA in the S group. We found a significantly higher loss 
of HVA correction in the S subgroup with a preoperative 
PDPAA above 8 degrees when comparing the subcohort 
below this cutoff value (P = .011; Table 2), supporting use 
of an akin osteotomy when PDPAA exceeds 8 degrees.

Furthermore, DMAA improved significantly (P < .001) 
after scarf osteotomy from 11.6 ± 6.0 degrees to 7.6 ± 5.4 
degrees and after scarf with akin from 10.3 ± 9.3 degrees to 
6.4 ± 4.1 degrees (Table 3). Minor deterioration of DMAA 
could be detected at final follow-up in both groups. 
Positioning of the sesamoids was corrected significantly 
from pre- to postoperation and stayed stable throughout the 
follow-up in both groups. Unsurprisingly, PDPAA could be 
corrected only in the SA cohort and had negligible loss of 
correction throughout follow-up.

Analysis of postoperative radiologic parameters with 
influence on loss of correction of IMA showed a correlation 
of IMA (P = .015) and PDPAA (P = .008) for the S group, 
whereas in the SA group a correlation could be detected for 
IMA only (P = .045) (Table 4).

Discussion

In our study, we found a significant correction of all rele-
vant radiologic parameters of hallux valgus after scarf or 

combined scarf/akin osteotomy. We found an average cor-
rection for IMA of 11.4 degrees and for HVA of 23.8 degrees 
in the scarf group and of 11.7 and 26.7 degrees in SA group 
after a follow-up of 44.8 months. The correction achieved 
in our study is in line with the results published in recent 
literature.1,28 Although most studies presented good results 
after scarf or combined scarf/akin osteotomies,1,4,10,28 recur-
rence rates of up to 30 percent have been found after these 
procedures.2,5 One of these studies outlined results in 
patients with juvenile hallux valgus deformity, which repre-
sents a different pathology than our cohort.2 Another study 
demonstrated long-term results of 102 cases with radiologic 
recurrence in terms of HVA, but they were not able to deter-
mine if recurrence resulted in functional impairment.5 In 
that study, no differentiation was made if an additional akin 
osteotomy was undertaken. In consequence, the high recur-
rence rate may have been due to an unaddressed phalangeal 
deformity. Loss of correction is relatively common after 
hallux valgus correction and has been described in connec-
tion with different operative methods, independently from 
the implementation of an akin osteotomy.2,5,24 So far, most 
studies focused on certain aspects of the deformity or com-
parison of different operative methods without taking all 
aspects of the deformity or the grading of the deformity into 
account.

Table 2. Postoperative Loss of Correction (IMA, HVA) in the S and SA Cohort.

 S Cohort SA Cohort P Value

S Subcohorts

P Value
PDPAA <8 

Degrees
PDPAA ≥8 

Degrees

1 d po / 3 mo (HVA)a 5.9 ± 6.9 3.9 ± 5.5 .124 5.5 ± 6.4 7.4 ± 7.5 .803
1 d po / final FU (HVA)b 5.5 ± 8.8 5.0 ± 5.3 .583 2.6 ± 9.1 11.7 ± 3.0 .011
1 d po / 3 mo (IMA)c 3.4 ± 2.9 3.5 ± 3.2 .915 3.5 ± 3.2 3.2 ± 2.5 .664
1 d po / final FU (IMA)d 3.6 ± 3.6 2.9 ± 3.8 .461 3.9 ± 3.8 3.0 ± 3.3 .443

Abbreviations: FU, follow-up; HVA, hallux valgus angle; IMA, intermetatarsal angle; PDPAA, proximal to distal articular angle; po, postoperation; S, scarf;  
SA, scarf and akin.
aLoss of IMA correction from 1 day postoperation to 3 months.
bLoss of IMA correction from 1 day postoperation to final follow-up.
cLoss of HVA correction from 1 day postoperation to 3 months.
dLoss of HVA correction from 1 day postoperation to final follow-up.

Table 3. Chronological Sequence of DMAA, PDPAA, Sesamoid Position, and Joint Congruity.

Subgroup Preoperation 1 d Postoperation 6 wk 3 mo Final FU

DMAA S 11.6 7.6 5.4 5.9 7.2
 SA 10.3 6.4 5.9 7.0 7.8
PDPAA S 6.0 7.5 7.2 6.8 6.4
 SA 8.0 6.3 4.5 6.6 5.0
Sesamoid position S 6.1 1.6 2.1 2.6 2.6
 SA 6.2 1.5 2.5 3.2 2.4
Joint congruity S 21.4 8.3 7.8 9.5 8.6
 SA 20.9 4.2 11.0 9.0 7.2

Abbreviations: DMAA, distal metatarsal articular angle; FU, follow-up; PDPAA, proximal to distal phalangeal articular angle; S, scarf; SA, scarf and akin; wk, week.
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The most important finding of our study was that not 
correcting a phalangeal deformity resulted in signifi-
cantly higher levels of loss of correction after scarf oste-
otomy. We believe that phalangeal pathology in hallux 
valgus is frequently underestimated. In the literature, the 
role of an additional akin osteotomy remains unclear.17,26 
Arnold3 recommended an akin osteotomy in cases with 
more than 10 degrees of PDPAA. With intraoperative 
fluoroscopy, significant underestimation of phalangeal 
deformities has been already shown.23 In moderate to 
severe hallux, hyperpronation of the phalangeal bone is 
likely the reason for underestimation of hallux valgus 
interphalangeus. This finding was also seen in another 
study by analyzing the radiologic changes for hallux val-
gus interphalangeus in patients who had undergone hal-
lux valgus surgery without an additional akin osteotomy.9 
The authors of this study could detect a deterioration of 
2 degrees for PDPAA after isolated metatarsal osteot-
omy.9 Thus, we consider 8 degrees of preoperative 
PDPAA as a threshold value for decision making for an 
additional akin osteotomy.

Only a few studies have focused on postoperative factors 
associated with recurrence so far. Two studies have shown 
the crucial role of the position of the sesamoids for outcome 
after hallux valgus correction.20,22 Park and his group22 
could also identify postoperative HVA as a predictive fac-
tor. In our study, we found correlations of IMA and PDPAA 
but not of sesamoid position with radiologic outcome. We 
attribute these differences to an underestimation of a preop-
erative hallux valgus interphalangeus deformity and a lack 
of correction of this deformity in the S cohort.

Limitations

A limitation of this study stems from its retrospective nature. 
Other study limitations are that it only considered the radio-
logic outcome and at a relatively short follow-up of 24 months. 
We acknowledge that the size of our study groups was signifi-
cantly different between the S group and the SA group.

Conclusion

Loss of correction has been a common finding after scarf 
osteotomy. In cases with an abnormal PDPAA above 8 
degrees, we recommend a combined scarf/akin osteotomy 
to minimize the risk of loss of correction.

Author Note

The investigation was performed at the Medical University of 
Innsbruck.
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Table 4. Correlation of Postoperative Parameters With Loss of Correction (HVA).

1 d po/ 3 mo (IMA)a 1 d po/ Final FU (IMA)b 1 d po/ 3 mo (HVA)c 1 d po/ Final FU (HVA)d

S Cohort
 IMA 0.419 0.015* 0.374 0.650
 HVA 0.872 0.085 0.076 0.505
 DMAA 0.715 0.149 0.355 0.477
 PDPAA 0.250 0.008* 0.686 0.797
 Joint congruity 0.627 0.086 0.083 0.504
 Sesamoid position 0.353 0.665 0.394 0.080
SA cohort  
 IMA 0.045* 0.067 0.161 0.180
 HVA 0.577 0.506 0.163 0.939
 DMAA 0.155 0.235 0.736 0.294
 PDPAA 0.083 0.991 0.471 0.702
 Joint congruity 0.438 0.654 0.356 0.589
 Sesamoid position 0.592 0.250 0.161 0.127

Abbreviations: DMAA, distal metatarsal articular angle; FU, follow-up; HVA, hallux valgus angle; IMA, intermetatarsal angle; PDPAA, proximal to distal 
articular angle; po, postoperation; S: scarf; SA, scarf and akin.
*Correlation is significant at the 0.05 level (2-tailed).
aLoss of IMA correction from 1 day postoperation to 3 months.
bLoss of IMA correction from 1 day postoperation to final follow-up.
cLoss of HVA correction from 1 day postoperation to 3 months.
dLoss of HVA correction from 1 day postoperation to final follow-up.



1188 Foot & Ankle International 40(10) 

ORCID iDs

Gerhard Kaufmann, MD,  https://orcid.org/0000-0001-9791-8296
Matthias Braito, MD, PhD,  https://orcid.org/0000-0002-1602-7588

References

 1. Adam SP, Choung SC, Gu Y, O’Malley MJ. Outcomes after 
scarf osteotomy for treatment of adult hallux valgus defor-
mity. Clin Orthop Relat Res. 2011;469(3):854-859.

 2. Agrawal Y, Bajaj SK, Flowers MJ. Scarf-akin osteotomy for 
hallux valgus in juvenile and adolescent patients. J Pediatr 
Orthop B. 2015;24(6):535-540.

 3. Arnold H. The akin procedure as closing wedge osteotomy for 
the correction of a hallux valgus interphalangeus deformity 
[in German]. Oper Orthop Traumatol 2008;20(6):477-483.

 4. Barouk LS. Scarf osteotomy for hallux valgus correction. Local 
anatomy, surgical technique, and combination with other fore-
foot procedures. Foot Ankle Clin. 2000;5(3):525-558.

 5. Bock P, Kluger R, Kristen KH, Mittlbock M, Schuh R, 
Trnka HJ. The scarf osteotomy with minimally invasive 
lateral release for treatment of hallux valgus deformity: 
intermediate and long-term results. J Bone Joint Surg Am. 
2015;97(15):1238-1245.

 6. Choi JH, Zide JR, Coleman SC, Brodsky JW. Prospective 
study of the treatment of adult primary hallux valgus with 
scarf osteotomy and soft tissue realignment. Foot Ankle Int. 
2013;34(5):684-690.

 7. Coetzee JC. Scarf osteotomy for hallux valgus repair: the dark 
side. Foot Ankle Int. 2003;24(1):29-33.

 8. Deveci A, Firat A, Yilmaz S, et al. Short-term clinical 
and radiologic results of the scarf osteotomy: what factors 
contribute to recurrence? J Foot Ankle Surg. 2013;52(6): 
771-775.

 9. Dixon AE, Lee LC, Charlton TP, Thordarson DB. Increased 
incidence and severity of postoperative radiographic hallux 
valgus interphalangeus with surgical correction of hallux val-
gus. Foot Ankle Int. 2015;36(8):961-968.

 10. Garrido IM, Rubio ER, Bosch MN, Gonzalez MS, Paz GB, 
Llabres AJ. Scarf and akin osteotomies for moderate and 
severe hallux valgus: clinical and radiographic results. Foot 
Ankle Surg. 2008;14(4):194-203.

 11. Glazebrook M, Copithorne P, Boyd G, et al. Proximal open-
ing wedge osteotomy with wedge-plate fixation compared 
with proximal chevron osteotomy for the treatment of hallux 
valgus: a prospective, randomized study. J Bone Joint Surg 
Am. 2014;96(19):1585-1592.

 12. Hardy RH, Clapham JC. Observations on hallux valgus; based 
on a controlled series. J Bone Joint Surg Br. 1951;33B(3):376-
391.

 13. Hrubina M, Skotak M, Letocha J, Dzupa V. The modified 
scarf osteotomy in the treatment of tailor’s bunion: midterm 
follow-up. Acta Orthop Belg. 2015;81(1):57-64.

 14. Hujazi I, Yassa R, Sevenoaks H, Khalfaoui M, Barrie J. 
Hallux valgus interphalangeus: reliability of radiological 
assessment [published online March 28, 2018]. Foot Ankle 
Surg. doi:10.1016/j.fas.2018.03.005.

 15. Kaufmann G, Handle M, Liebensteiner M, Braito M, 
Dammerer D. Percutaneous minimally invasive akin oste-
otomy in hallux valgus interphalangeus: a case series. Int 
Orthop. 2018;42(1):117-124.

 16. Kaufmann G, Sinz S, Giesinger JM, Braito M, Biedermann R, 
Dammerer D. Loss of correction after chevron osteotomy for 
hallux valgus as a function of preoperative deformity. Foot 
Ankle Int. 2019;40(3):287-296.

 17. Lechler P, Feldmann C, Kock FX, Schaumburger J, Grifka 
J, Handel M. Clinical outcome after Chevron-akin double 
osteotomy versus isolated chevron procedure: a prospec-
tive matched group analysis. Arch Orthop Trauma Surg. 
2012;132(1):9-13.

 18. Lipscombe S, Molloy A, Sirikonda S, Hennessy MS. Scarf 
osteotomy for the correction of hallux valgus: midterm clini-
cal outcome. J Foot Ankle Surg. 2008;47(4):273-277.

 19. Murawski CD, Egan CJ, Kennedy JG. A rotational scarf oste-
otomy decreases troughing when treating hallux valgus. Clin 
Orthop Relat Res. 2011;469(3):847-853.

 20. Okuda R, Kinoshita M, Yasuda T, Jotoku T, Kitano N, Shima 
H. Postoperative incomplete reduction of the sesamoids as a 
risk factor for recurrence of hallux valgus. J Bone Joint Surg 
Am. 2009;91(7):1637-1645.

 21. Okuda R, Kinoshita M, Yasuda T, Jotoku T, Shima H, 
Takamura M. Hallux valgus angle as a predictor of recur-
rence following proximal metatarsal osteotomy. J Orthop Sci 
2011;16(6):760-764.

 22. Park CH, Lee WC. Recurrence of hallux valgus can be pre-
dicted from immediate postoperative non-weight-bearing 
radiographs. J Bone Joint Surg Am. 2017;99(14):1190-1197.

 23. Park JY, Jung HG, Kim TH, Kang MS. Intraoperative inci-
dence of hallux valgus interphalangeus following basilar first 
metatarsal osteotomy and distal soft tissue realignment. Foot 
Ankle Int. 2011;32(11):1058-1062.

 24. Pentikainen I, Ojala R, Ohtonen P, Piippo J, Leppilahti J. 
Preoperative radiological factors correlated to long-term 
recurrence of hallux valgus following distal chevron osteot-
omy. Foot Ankle Int. 2014;35(12):1262-1267.

 25. Seng C, Chunyin Ho D, Chong KW. Restoring sesamoid posi-
tion in scarf osteotomy: a learning curve. J Foot Ankle Surg. 
2015;54(6):1089-1092.

 26. Strydom A, Saragas NP, Ferrao PN. A radiographic analy-
sis of the contribution of hallux valgus interphalangeus to 
the total valgus deformity of the hallux. Foot Ankle Surg. 
2017;23(1):27-31.

 27. Tanaka Y, Takakura Y, Takaoka T, Akiyama K, Fujii T, 
Tamai S. Radiographic analysis of hallux valgus in women on 
weightbearing and nonweightbearing. Clin Orthop Relat Res. 
1997;336:186-194.

 28. Weil LS. Scarf osteotomy for correction of hallux valgus. 
Historical perspective, surgical technique, and results. Foot 
Ankle Clin. 2000;5(3):559-580.

 29. Wilson JD, Baines J, Siddique MS, Fleck R. The effect of 
sesamoid position on outcome following scarf osteotomy 
for hallux abducto valgus. Foot Ankle Surg. 2009;15(2): 
65-68.

https://orcid.org/0000-0001-9791-8296
https://orcid.org/0000-0002-1602-7588

