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Background: Hallux valgus, one of the most common deformities of the great toe, may
cause pain, dysfunction, and impaired gait pattern. In this retrospective study we report
the results of a new type of distal metatarsal osteotomy combined with distal soft-tissue
release in patients with mild-to-moderate hallux valgus deformity.

Methods: This new technique was used in the management of 32 feet of 31 patients
(eight men and 23 women) with mild-to-moderate hallux valgus. Hallux valgus angle,
intermetatarsal angle, and distal metatarsal articular angle were measured on
preoperative, early postoperative (6–8 weeks), and late (1 year) postoperative
radiographs. American Orthopaedic Foot and Ankle Society hallux metatarsophalangeal
score was calculated. Sesamoid position, by considering medial sesamoid position, and
metatarsal shortness were also measured.

Results: Statistically significant differences were detected between the preoperative
and late postoperative measurements of the hallux valgus angle, distal metatarsal
articular angle, intermetatarsal angle, and sesamoid position parameters in patients
operated on with this technique. Improvement was 148 for the hallux valgus angle, 48 for
the distal metatarsal articular angle, and 48 for the intermetatarsal angle. Sesamoid
position was also improved, and the mean American Orthopaedic Foot and Ankle
Society score was significantly improved. Metatarsal shortness greater than 2 mm was
observed in two patients without resulting in any clinical discomfort.

Conclusions: This new technique was easy, safe, and promising in patients diagnosed
as having mild-to-moderate hallux valgus deformity. (J Am Podiatr Med Assoc 111(4): 1-
9, 2021)

Hallux valgus is one of the most common deformi-

ties of the great toe, which may cause pain,

dysfunction, and impaired gait pattern.1,2 The main

goals of treatment are pain relief and functional

improvement, in addition to correction of the

deformity. Obtaining and maintaining radiologic

and clinical improvement are crucial in hallux

valgus surgery.3 Various distal metatarsal osteoto-

my techniques, such as chevron osteotomy, have

been described in hallux valgus surgery.4 Promising

results with the modified McBride technique with-

out performing metatarsal osteotomy in the man-

agement of mild-to-moderate hallux valgus have

been published.5-7
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In this retrospective study, we report the results
of a newly described distal metatarsal osteotomy
that may be an alternative to chevron osteotomy for
mild-to-moderate hallux valgus deformity. This new
osteotomy enables distal metatarsal articular angle
(DMAA) correction by giving a closed wedge effect
to distal osteotomy in patients with a high DMAA.
Furthermore, complications of distal osteotomy can
be reduced with this safe technique.

Methods

Between June 1, 2010, and September 30, 2014,
thirty-two feet of 31 patients (eight men and 23
women) underwent distal metatarsal osteotomy and
a distal soft-tissue procedure for hallux valgus
deformity. The mean patient age was 44.18 years
(range, 17–64 years). All of the operations were
performed by two different surgeons (ASP, AA).
Patients who remained symptomatic with hallux
valgus deformity and painful bunion despite con-
servative treatment were included in this study. All
of the patients were mature in terms of skeletal
development and were followed up for at least 1
year after surgery. The exclusion criteria were
serious medial or posterior foot pathologic disor-
ders (Achilles tendon enthesopathy, posterior tibial
tendon rupture with arch collapse, tarsal tunnel
syndrome, midtarsal osteoarthritis, cuboid sublux-
ation syndrome), anterior foot pathologic disorders
other than Freiberg disease and mallet finger,
tibialis posterior tendon failure, rheumatoid arthri-
tis, post-traumatic deformity, neuromuscular dis-
ease, progressive osteoarthritis of the foot or ankle,
previous unsuccessful surgery, and severe hallux
valgus deformity (hallux valgus angle [HVA] .408;
intermetatarsal articular angle [IMA] .208). Patients
who were lost during follow-up were also excluded
from the study.

The medical history, complaints, expectations,
daily activity level, occupation, and athletic perfor-
mance of the patients were recorded. Physical
evaluation included paresthesia and dermal patho-
logic conditions. Smoking, alcohol, and narcotic
drug habits were recorded. To evaluate clinical
outcomes of patients before and after surgery, we
used the hallux metatarsophalangeal-interphalange-
al scoring system of the American Orthopaedic Foot
and Ankle Society.

Anteroposterior and lateral radiographs in the
standing position were obtained for all of the
patients before and after surgery. With the aid of a
digital assessment system (Infinitt, Phillipsburg,
New Jersey), these images were used to measure

the HVA, the IMA of the first and second metatar-

sals, the DMAA, and the first metatarsophalangeal

joint compliance. Preoperative and postoperative

lengths of the first metatarsal were measured by the

method of Lee et al.8 Postoperative evaluation of the

patients included data from the early postoperative

(week 6–8) control visits before loading and from

the late postoperative control visit in month 12.

Medial sesamoid position was examined on these

images and assessed by a 7-point system (from 1 to

7) described by Hardy and Clapham9 (Table 1).

During follow-up, patients were observed for

limitation of first metatarsophalangeal joint range

of motion (,308), delayed reunion or non-reunion of

the osteotomy line (no improvement within 6

months), avascular necrosis, recurrence of the

deformity, deep infection, stress fracture, Sudeck

atrophy, and osteoarthritic changes in the joint.

Statistical analysis included descriptors such as

means, standard deviations, minimum and maxi-

mum values, frequencies, and percentages. Com-

parisons among preoperative, early postoperative,

and late postoperative measurements were made by

repeated-measures analysis of variance. Multiple

comparisons were made by Bonferroni test. Com-

parisons between preoperative and postoperative

American Orthopaedic Foot and Ankle Society and

sesamoid position variates were made by paired-

samples t test. Two-way significance level was

adjusted to a P , .05. All of the analyses were

Table 1. General Characteristics of the Patient Group

Characteristic Mean 6 SD Range

Age (years) 44.18 6 12.37 17–64

Follow-up (months) 26.71 6 11.39 12–54

Preop HVA (8) 28.59 6 4.44 20–40

Early postop HVA (8) 11.59 6 4.82 3–19

Late postop HVA (8) 13.65 6 3.58 6–20

Preop IMA (8) 13.90 6 1.57 11–16

Early postop IMA (8) 7.25 6 2.12 2–11

Late postop IMA (8) 9.31 6 1.61 6–12

Preop DMAA (8) 16.15 6 7.26 4–31

Early postop DMAA (8) 10.46 6 4.27 4–22

Late postop DMAA (8) 11.93 6 3.81 6–20

Preop SP 4.75 6 1.24 3–7

Postop SP 2.75 6 1.21 1–5

Preop AOFAS MTP-IP 65.81 6 8.68 47–77

Postop AOFAS MTP-IP 95.15 6 4.99 85–100

Metatarsal shortness (mm) 2.28 6 2.75 0–9

Abbreviations: AOFAS, American Orthopaedic Foot and

Ankle Society; DMAA, distal metatarsal articular angle; HVA,

hallux valgus angle; IMA, intermetatarsal angle; MTP-IP,

metatarsophalangeal-interphalangeal score; postop, postoper-

ative; preop, preoperative; SP, sesamoid position.
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performed with a statistical software program

(NCSS 10; NCSS Statistical Software, Kaysville,

Utah).

A 4- to 5-cm dorsomedial skin incision is made

starting 1 cm distal to the first metatarsophalangeal

joint to the diaphyseal midline on the surgical foot

(Fig. 1). The joint capsule is exposed by sparing the

neurovascular structures (Fig. 2). The joint is

exposed by an L-shaped capsulotomy (Fig. 3). The

same incision is used to enter the joint space, and

lateral release is performed by the technique of

Parmaksızoğlu and colleagues.10 Briefly, the joint is

medially dislocated by taking the metatarsophalan-

geal joint lateral rim as the pivotal point. Then, the

capsule, adductor tendon, metatarsosesamoid liga-

ment, and intermetatarsal ligament are cut in the

joint space with a No. 12 scalpel (Fig. 4). For

osteotomy planning, medial eminence is found

under fluoroscopy, and a Kirschner wire (0.062

mm) is sent on the medial-to-lateral line parallel to

the first metatarsal joint cartilage (Fig. 5). A second

wire is sent at the anteroposterior plane with a 458

angle. The second wire intersects the first Kirschner

wire in the middle part of the metatarsal shaft (Fig.

6). Then a third wire is sent parallel to the second

wire. The third wire intersects the first wire on the

distal margin of the metatarsal (Fig. 7).

In patients with a high DMAA, the third wire can

be sent with an angle to form a closed wedge

osteotomy effect medially rather than parallel to the

second wire. This modification leads to a greater

improvement in the DMAA. Metatarsal osteotomy is

performed on the line defined by Kirschner wires

using a micro-oscillation saw (Fig. 8). The osteot-

omy fragment is excised (Fig. 9); the distal part is

impacted to the proximal part (Fig. 10). The distal

and proximal parts are fixed by a headless screw

inserted from distal medial to proximal lateral (Fig.

11). After osteotomy and correction, toe movements

are checked and correction is strengthened by

medial capsulorrhaphy. The position is secured by

placing a sponge between the first and second toes

until postoperative day 15 (suture removal). For a

schematic representation of osteotomy, see Fig. 12.

The early postoperative period included the 6 to 8

weeks after the operation. The patients were

encouraged to walk by using a surgical shoe or

slipper, but partial weight was allowed only on the

heel. No other orthoses or splints were used.

Metatarsophalangeal joint motion was started on

postoperative day 1. Most of the patients were

discharged on postoperative day 2. The remaining

few patients who felt better were discharged on

postoperative day 1. All of the patients were seen 3

days after discharge to change the dressings and

control the wound healing. The stitches were

removed 15 days after the operation. After that,

follow-up occurred in postoperative week 6, month

3, and month 6 and at 1 year. Full weightbearing was

permitted around week 6 to 8 because radiologic

full reunion was expected during this period. For

the preoperative and postoperative radiographs, see

Figs. 13 and 14.

Figure 1. Surgical Incision.

Figure 2. Planning of capsular incision.

Figure 3. L-shaped capsulotomy.
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Results

Mean follow-up was 26.71 months (range, 12–54

months). Two patients had asymptomatic Freiberg

disease and three patients had second toe mallet

deformity. No additional intervention was per-

formed for these pathologic conditions. Preopera-

tive versus postoperative comparison of DMAA,

IMA, and HVA values showed significant improve-

ment (standard error [SE] ¼ 1.59, .43, and .96,

respectively) (Table 2). Similarly, comparison of

early versus late postoperative DMAA, IMA, and

HVA values showed significant differences (P¼ .25,

.22, and .32, respectively) (Table 2). Furthermore,

preoperative versus late postoperative comparisons

for final outcome showed significant differences in

DMAA, IMA, and HVA values (P¼ 1.41, .35, and .84,

respectively) (Table 2). In addition, on average, 2-

mm (range, 0- to 9-mm) metatarsal shortness was

found in all of the patients. Considering the

sesamoid position, preoperative and postoperative

comparisons showed that each patient had an

improvement of 1.48 (08–48) (Table 1). In only two

patients, preoperative and postoperative sesamoid

positions were comparable. None of the patients

had a worse sesamoid position after surgery.

Considering complications, none of the patients

had secondary hallux varus, recurrence of the

deformity requiring revision surgery, avascular

necrosis, delay in reunion or non-reunion, Sudeck

atrophy, deep infection, limitation of the metatarso-

phalangeal joint, or arthrosis. However, two pa-

tients showed metatarsal shortness (.2 mm) (Table

1). These patients were asymptomatic and required

no additional surgery. One patient developed

superficial wound infection and recovered without

any treatment.

Figure 6. Sending of second Kirschner wire.

Figure 7. Sending of third Kirschner wire.Figure 5. Sending of the first Kirschner wire.

Figure 4. Releasing of lateral structures.
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Discussion

More than 100 surgical techniques have been used

for hallux valgus.3 The goals of surgical treatment

are to correct deformity, improve functional status,
and reduce pain. In hallux valgus surgery, it is

important to obtain and maintain radiologic and

clinical correction. Therefore, choosing an adequate

surgical method may help achieve these goals.3

Distal metatarsal osteotomy is used to correct mild-
to-moderate deformities, and chevron osteotomy is

a commonly used method.4 Unlike other contempo-

rary distal osteotomy techniques, the present

approach may provide DMAA correction with one

osteotomy, and because it permits partially con-
trolled translation, the rate of severe complications

such as avascular necrosis and hallux valgus may

reduce. This technique also improves sesamoid

position through lateral soft-tissue release. Chevron
osteotomy permits only translation, whereas the

present approach permits both translation and

rotational correction. Therefore, it is more advan-

tageous.

Lateral soft-tissue release includes the adductor

hallucis tendon, metatarsosesamoid suspensory

ligament, lateral collateral ligament, deep trans-

verse metatarsal ligament, and short lateral sesa-

moid ligament.11 In a cadaveric study, it was shown
that transecting the lateral metatarsosesamoid

suspensory ligament was the key to a successful

lateral release.12 One of the most important points

in hallux valgus surgery is the position of the
sesamoids. Despite perfect angular outcomes, pa-

tient satisfaction may be lower due to pain of

sesamoid origin. Without contracture release, both

sesamoid bones do not release. Thus, reduction may

not be at the desired level even if osteotomy is
performed. If this contracture is released together

with the soft-tissue procedure, sesamoid reduction

may be much easier in hallux valgus.13,14 Hardy and

Clapham9 noticed that sesamoid displacement was

correlated with the severity of deformity in relation
to the first metatarsal head. Johnson et al5 com-

pared the modified McBride procedure with distal

chevron osteotomy and found that these two

procedures did not provide significant improvement
in medial sesamoid and led to comparable results.

On the other hand, Choi et al15 reported improve-

ment in sesamoid position in both groups, with

better improvement in the osteotomy group. Grle et

al16 compared distal osteotomy with distal osteot-
omy plus lateral soft-tissue release and found better

results in the distal osteotomy plus lateral soft-

tissue release group. Furthermore, medial sesamoid

Figure 8. Safe osteotomy guided by Kirschner wires.

Figure 9. Excision of osteotomized fragment.

Figure 10. Relocation of first metatarsal bone.

Figure 11. Fixation of osteotomy.
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reposition was significant in the latter group.16 The

previously mentioned studies showed the impor-

tance of sesamoid position in metatarsophalangeal

joint capsule release. In the present study, we

observed the efficacy of intra-articular capsule,

adductor ligament, and transverse ligament release

in the reestablishment of sesamoid position.

It has been argued that a high preoperative DMAA

has negative effects on hallux valgus surgery.17 In

patients with mild hallux valgus, the DMAA can be

corrected by Akin osteotomy,18,19 in addition to

distal chevron or biplanar chevron osteotomy.20,21

Cassinelli and colleagues22 suggested a small closed

wedge osteotomy from the medial side, in addition

to chevron osteotomy in patients with a high DMAA.

In their study, Coughlin and Carlson23 recommend-

Figure 12. Schematic representation of osteotomy.

Figure 13. Patient preoperative and postoperative
radiographs.

Figure 14. Patient preoperative and postoperative
radiographs.
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ed double and triple first-line osteotomy in patients

with a high DMAA, and they achieved significant

improvement in the DMAA. They also mentioned

the corrective impact of closed wedge osteotomy

(from distal to medial) on the DMAA besides

correction of hallux valgus deformity.23 In the

present technique, when the angle of the third

guide wire is rhomboid to the second wire rather

than being parallel, it may have significant correc-

tive effect on the DMAA by a distal closed wedge

osteotomy effect in addition to corrective osteoto-

my. When performing this, we did not need a second

osteotomy, unlike other techniques. In this way, we

avoided the problems of an additional procedure.

This can be seen as the most important advantage of

this technique.

In hallux valgus, an HVA greater than 208on

postoperative anteroposterior standing radiographs

is accepted as recurrence.24 According to Cassinelli

et al,22 an HVA angle greater than 208 is recurrence,

and the goal of treatment is to keep the HVA lower

than this cutoff value during long-term follow-up.

Choi et al15 accepted an HVA angle greater than 158

as recurrence. None of the techniques defined for

hallux valgus is complication-free. The most com-

mon complication is recurrence, which is reported

to be 3% to 14% in various studies.25-28 In their study,

Pentikainen et al29 reported a recurrence rate of 73%

in patients with an HVA greater than 158 and stated

that asymptomatic patients required no secondary

intervention. In our practice, patients with an HVA

greater than 208 were accepted as experiencing a

recurrence during late postoperative follow-up.

When we examined the results of the osteotomy

operations, none of the patients had an HVA value

greater than 208 during the late postoperative

period. In other words, none of the patients showed

recurrence or insufficient correction. These results

may be due to the relative stability of osteotomy

especially on the mediolateral axis and the wide

contact surface.

Because of the increased DMAA, osteonecrosis

and recurrence are the two potential complications

of distal chevron surgery.3 To prevent transverse

metatarsalgia after surgery, these techniques should

be avoided in patients in whom the first metatarsal

is shorter than the second metatarsal.8 The thick-

ness and vibrations of the osteotomy saw may lead

to 1 to 2 mm of metatarsal shortening, but lateral

translocation of the distal fragment makes a small

contribution to metatarsal bone length.30 In the

present patients, despite high DMAA measure-

ments, we performed parallel osteotomy rather

than establishing closed wedge effect in patients

whose first metatarsal was shorter than their

second metatarsal. This preference was due to the

previously mentioned handicap. Eventually, we

failed to obtain sufficient DMAA correction in these

patients.

Cassinelli et al22 observed varus in one patient

and symptomatic shortening in another patient.

Klosok and colleagues31 compared chevron versus

Wilson osteotomy and reported complications such

as swelling in the early period, hallux varus, delayed

wound healing, bunion recurrence, dorsal spike,

third metatarsal stress fracture, dysesthesia, and/or

hypoesthesia. Average metatarsal shortening was 10

mm in the Wilson osteotomy group and 6 mm in the

chevron osteotomy group. Metatarsal head depres-

sion was found in three and five patients in the

Wilson and chevron osteotomy groups, respective-

ly.31 Lee and Park32 stated that metatarsal shorten-

ing after distal chevron osteotomy was 1.59 mm on

average, whereas other studies reported 3 mm of

shortening.8 The avascular necrosis rate after distal

chevron osteotomy þ soft-tissue release was 0% to

40%.33-35 In the present patient group, recurrence or

loss of reduction was not observed because the

Table 2. Preoperative, Early Postoperative, and Late Postoperative Radiologic Parameters

Parameter Mean Difference SE 95% CI

Preop HVA–early postop HVA 17 0.96 14.54–19.45

Preop HVA–late postop HVA 14.96 0.84 12.83–17.10

Late postop HVA–early postop HVA 2.03 0.32 1.21–2.84

Preop IMA–early postop IMA 6.65 0.43 5.54–7.76

Preop IMA–late postop IMA 4.59 0.35 3.68–5.50

Late postop IMA–early postop IMA 2.06 0.22 1.50–2.61

Preop DMAA–early postop DMAA 5.68 1.52 1.81–9.57

Preop DMAA–late postop DMAA 4.21 1.41 0.64–7.78

Late postop DMAA–early postop DMAA 1.46 0.25 0.82–2.11

Abbreviations: CI, confidence interval; DMAA, distal metatarsal articular angle; HVA, hallux valgus angle; IMA, intermetatarsal

angle; postop, postoperative; preop, preoperative; SE, standard error.
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osteotomy was relatively stable and capsulorrhaphy

for soft-tissue repair contributed to stability. Again,

hallux varus complication was not observed be-

cause the technique enabled a limited amount of

correction, which was adjusted by the type of

osteotomy during the operation. In this technique,

translation of the metatarsal head leads to at least

50% contact, which, in turn, prevents avascular

necrosis, recurrence, and overcorrection. Pochatko

et al36 stated that the lateral shift of the metatarsal

head should not exceed half the width of the

metatarsal head. In the present technique, the bone

permits a maximal 50% shift, thus this critical

threshold cannot be exceeded, which negatively

affects and limits the amount of correction. How-

ever, we recommend this technique for mild-to-

moderate hallux valgus deformity in which we can

achieve a sufficient amount of correction. We have

no experience in severe cases. Zvijac et al37 noted

the nutrient artery entered the first metatarsal at the

distal third or junction of the middle and distal

thirds obliquely from a proximal direction coro-

nally; entry point and direction varied axially.

Pochatko and coworkers36 stated that sparing this

artery during osteotomy may prevent this compli-

cation. Using Kirschner wires in the present

operations enabled a controlled osteotomy and

prevented metatarsal fracture. Furthermore, a care-

ful intra-articular lateral release affected the meta-

tarsal head blood supply, which prevented avascu-

lar necrosis. Again, there was no complication due

to metatarsal shortening because the mean short-

ening was as small as 2 mm.

The strengths of this study include the limited

number of surgeons (only two surgeons performed

all of the operations), a relatively homogenous

study group with mild-to-moderate deformity, mea-

surements by one independent assistant, and

relatively longer follow-up (�1 year). The weak-

nesses of this study include the retrospective study

design, relatively small number of patients, only one

bilateral operation, lack of a control group, and lack

of biomechanical study of the technique.

Conclusions

In patients with mild-to-moderate hallux valgus, this

technique led to clinical and radiologic improve-

ment with only one osteotomy with relatively lower

complication rates. As a result, this distal osteotomy

technique was easy, safe, and promising in patients

diagnosed as having mild-to-moderate hallux valgus

deformity.
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