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Abstract
Hallux valgus is a common condition that results from a complex positional deformity of the first ray. The bunion or medial
prominence that results from the lateral deviation and pronation of the hallux is only one component of the 3-dimensional
deformity. Hallux valgus can lead to considerable pain and altered joint mechanics. The precise biomechanical etiology
remains under debate. Predisposing factors include female sex, age, constricting footwear, and family history. Metatarsus
adductus, equinus contracture, hammertoe deformity, and pes planus often coexist with hallux valgus. Nonoperative
treatment involves patient education, shoe modifications, toe pads and positioning devices, and activity modifications.
Surgery is considered in patients who fail nonoperative treatment with the goal of pain relief, correction of the deformity,
improved first ray stability, and improved quality of life. More than 100 different procedures have been described to treat
hallux valgus; they include combinations of soft tissue balancing, metatarsal osteotomies, and fusion of either the meta-
tarsophalangeal (MTP) or tarsometatarsal (TMT) joint. The choice of procedures depends on the severity and location of the
deformity as well as surgeon preference. Recent advances in operative techniques include minimally invasive surgery and
correction of rotational deformity.
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Introduction

Hallux valgus is a complex positional deformity of the first

ray that leads to altered joint mechanics, dysfunction, and

progressive pain often at the medial eminence of the first

metatarsophalangeal (MTP) joint. Hallux valgus is a com-

mon condition with an estimated prevalence of 23% in adults

18-65 years of age and 35.7% in those older than 65 years.

There is a higher prevalence in females with varying ratios

reported in the literature, ranging from as low as 2:1 or as

high as 15:1 females affected for every male.60,62,72

Etiology

Although the precise biomechanical etiology of hallux val-

gus is not well understood, it is known that the medial pro-

minence or bunion is the result of both the medial deviation

of the first metatarsal and the lateral deviation and pronation

of the hallux. A number of factors have been identified that

create a predisposition for the development of hallux valgus,

including female gender, age, constricting footwear, and

genetics.16,19 Hallux valgus is more common in females,

which is likely related to differences in footwear, osseous

anatomy, generalized ligamentous laxity, and first ray

hypermobility in females.70 Constricting footwear, such as

high heels, is considered an extrinsic predisposing factor for

hallux valgus because of increased first metatarsal loading

and valgus stress at the first MTP joint as the foot slides

forward into the narrow toe-box during gait.14,54,58 The pre-

valence of hallux valgus increases with age because of
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alterations in joint mechanics and plantar loading patterns

that occur with aging.83 Hallux valgus also appears to have a

strong genetic predisposition. In a large Level IV study, 90%
of patients with hallux valgus had at least 1 similarly

affected family member (n ¼ 350). Although the exact

inheritance pattern remains unclear, it is suspected that

inheritance is autosomal dominant with incomplete pene-

trance.72 Other potential predisposing factors for hallux val-

gus include metatarsus adductus, first ray hypermobility, pes

planus, equinus contracture, ligamentous laxity, and length

of the first metatarsal.28

Pathophysiology

The first ray is inherently unstable because its stability

depends on several static and dynamic structures at the first

metatarsophalangeal (MTP) and first tarsometatarsal (TMT)

joints. The first stage in hallux valgus deformity is thought to

be attenuation of the medial supporting structures of the first

ray, which results in medial deviation of the first metatarsal

and lateral deviation and pronation of the hallux, causing a

progressive varus deformity at the first TMT joint. As the

metatarsal head drifts medially and rotates (in the frontal

plane), its position in relation to the sesamoid apparatus is

altered. As a result, the first metatarsal head now rests on the

medial sesamoid, while the lateral sesamoid rests in the first

intermetatarsal (IM) space. In addition, the deformity at the

MTP joint subsequently allows the hallux flexor and exten-

sor tendons to bowstring laterally, exerting a further deform-

ing force while the displaced abductor hallucis plantar flexes

and pronates the phalanx. The medial prominence at the first

MTP joint is due to increased prominence of the first meta-

tarsal head. 22,47,66,70,90

Concomitant Disorders

Metatarsus adductus. The prevalence of metatarsus adductus

is high in patients with hallux valgus.3 Concomitant meta-

tarsus adductus is believed to make corrective surgical pro-

cedures more difficult and result in higher recurrence rates

for patients with hallux valgus, related to increased forefoot

adduction, loss of a buttress effect of the lesser metatarsals,

and underestimation of the degree of deformity using IMA

because of second metatarsal adduction.2,97 A comprehen-

sive approach must be taken to adequately correct hallux

valgus with concomitant metatarsus adductus, which may

require addressing the second and third metatarsal, as well

as any other associated lesser toe deformities.84

Hammertoe. Hammertoe deformity has been shown to have a

strong association with hallux valgus. Most consider ham-

mertoe to be chiefly a secondary deformity as the hallux

“crowds” the second toe position. This deformity is also

thought to result from the long flexor tendon overpowering

the intrinsic tendons.33,56 Additionally, the hallux valgus

deformity impedes normal function of the forefoot during

the gait cycle transferring pressure from the great toe and

overloading the lesser metatarsal heads.96

Achilles tendon contracture. Hallux valgus is associated with a

higher prevalence of Achilles tendon contracture.23 A tight

Achilles tendon results in increased forefoot pronation and

increased valgus forces on the foot. As a result, the peroneus

longus loses its stabilizing effect on the first metatarsal in the

frontal plane, which results in decreased stability of the first

ray and medial column of the foot.4,39,40,77,78 The first line of

treatment is Achilles tendon stretching exercises.

Medial column collapse (pes planus). Flatfoot deformity has a

strong association with hallux valgus deformity as a result of

its effect on medial column stability.85 Pes planus results in

increased pronation of the first ray, which increases loading

at the medial and plantar aspect of the first ray during heel

rise.70 The first line of treatment for pes planus is orthotics,

but this does not directly treat the hallux valgus deformity.

Clinical Evaluation

History

Patients with hallux valgus typically present with pain on the

medial aspect of the forefoot. Patients may also report pain

of the lesser toes due to associated hammertoe deformity or

the transfer metatarsalgia related to altered gait patterns.

Patients may report a noticeable bump or prominence on the

medial aspect of the forefoot. There may also be complaints

of difficulty with certain types of footwear because of the

medial prominence at the first MTP joint. Patients typically

describe persistent symptoms despite already attempting

footwear or activity modifications.

Physical Examination

The physical examination involves a thorough foot evalua-

tion in both a seated and standing position. The foot should

be inspected for any skin changes or lesions, toenail changes,

and general position of the first ray. Determine the specific

location of pain based on history and palpation of the foot.

Pain at the medial eminence is typical of patients with hallux

valgus. Patients may also report generalized pain at the first

MTP joint, pain related to lesser toe deformities, or pain at

the lesser metatarsal heads due to transfer metatarsalgia. A

thorough neurovascular examination is important to rule out

neurovascular insufficiency. The first ray should be assessed

for range of motion, ligamentous laxity or contractures, and

passive correction of the deformity, including internal rota-

tion of the hallux to allow for assessment of the reducibility

of the first ray in the frontal plane.21 The first MTP joint

should be fully evaluated for any skin changes, pain, crepi-

tus, or decreased motion consistent with arthritic changes. It

is important to evaluate for any other concomitant processes

including hammertoe deformity, pes planus, equinus of the

Achilles complex, or first ray hypermobility.
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Radiographic Examination

Weight-bearing anteroposterior (AP), lateral, and axial

sesamoid views of the affected limb should be obtained.

The hallux valgus angle (HVA), 1-2 intermetatarsal angle

(IMA), and distal metatarsal articular angle (DMAA) are

all measured from the AP view (Figure 1A).13 The

DMAA is the angle formed between the distal articular

surface and longitudinal axis of the first metatarsal (Fig-

ure 2). It is used to assess first MTP joint congruity, and

<10 degrees is considered normal.17 The reliability of the

HVA and IMA has been confirmed in multiple studies,

while the DMAA has proven less reliable.17,19,49 Changes

in the DMAA may be more related to rotation of the

metatarsal head than true angulation changes, which

could explain the poor reliability of this measurement.

Consideration should also be given to the hallux valgus

interphalangeus (HVI) angle, formed from the longitudi-

nal axis of the distal phalanx and proximal phalanx,

because an adjunctive procedure such as an Akin osteot-

omy may be necessary for complete correction of the

deformity when an increased HVI angle is noted.17

The sesamoid axial view is important to evaluate the

position of the sesamoids in relation to the cristae of the first

metatarsal head and to evaluate for subluxation of the sesa-

moids or rotation of the first metatarsal (Figure 1B). The

presence of a “round sign” evaluates the shape of the lateral

edge of the first metatarsal head on AP radiographs and can

also be used to assess rotation of the first metatarsal.63 It is

important to evaluate the first MTP joint for any evidence of

arthritic changes. Weight-bearing computed tomographic

(CT) scanning is emerging as a valuable tool to provide a

3-dimensional analysis of hallux valgus to further clarify the

pathogenesis of the deformity.44,45

Classification Systems

Traditional classification methods have used the AP view

on radiographs to determine severity of hallux valgus in

Figure 1. (A) Traditional hallux valgus measures demonstrated on anteroposterior (AP) radiographs. The number 1 corresponds to the
first-second intermetatarsal angle (IMA); the number 2 corresponds to the hallux valgus angle (HVA). (B) Shows the axial sesamoid view
demonstrating the normal anatomic location of the sesamoids in relation to the crista.

Figure 2. The distal metatarsal articular angle (DMAA) is shown,
which can be used to assess first metatarsophalangeal (MTP) joint
congruity.
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the frontal plane based on the HVA, IMA, and DMAA.

Normal is defined as HVA <15 degrees, IMA <9 degrees,

and DMAA <10 degrees. Mild deformity corresponds to

HVA <20 degrees and IMA <11 degrees. Moderate hallux

valgus involves an HVA of 20 to 40 degrees and an IMA

of 11 to 16 degrees. Severe deformity corresponds to an

HVA >40 degrees and an IMA >16 degrees (Table 1,

Figure 3).19,88

A new classification system of hallux valgus has been

proposed that takes into account the complex triplanar

nature of the deformity. It focuses on determining the

apex of the deformity using the anatomic center of rota-

tion of angulation (CORA) principle.35 The triplane hal-

lux valgus classification system uses AP, lateral, and

axial radiographs to categorize the deformity into 4 types.

Type 1 involves increased HVA and IMA, no first meta-

tarsal pronation, and no evidence of first MTP joint

degeneration. Type 2 involves increased HVA and IMA

along with first metatarsal pronation either with (2b) or

without (2a) sesamoid subluxation on axial radiographs.

Type 3 involves increased HVA and IMA, first metatarsal

pronation, and metatarsus adductus >20 degrees. Finally,

type 4 involves increased HVA and IMA with or without

first metatarsal pronation, in addition to degenerative

joint disease of the first MTP joint (Table 2, Figure

4).82 Validation studies for this new classification system

are under way.

Treatment

Nonoperative Management

Nonoperative treatment of hallux valgus consists of sympto-

matic management with the goal of decreasing irritation of

the medial eminence. Patients should be educated on proper

footwear and including comfortable shoes with a wide toe

box to help decrease pain, blistering, and inflammation of

the bursa.15 Toe spacers and cushions can also help to further

mitigate pain. Patients should be counseled that although

shoe and activity modifications may reduce the symptoms,

they do not correct the underlying pathology and thus will

not reduce the deformity.

Operative Management

Surgical intervention should be reserved for those individu-

als who have failed nonoperative treatment due either to

Figure 3. Traditional severity-based hallux valgus classification shows (A) mild hallux valgus, (B) moderate hallux valgus, and
(C) severe hallux valgus.

Table 1. Traditional Radiographic Classification of Hallux Valgus
Deformity (Severity Based).

Severity of
Deformity

Hallux Valgus
Angle (HVA)

First-Second
Intermetatarsal

Angle (IMA) Treatment

Normal <15� <9� None
Mild <20� 9-11� Distal osteotomy +

soft tissue
procedure

Moderate 20-40� 11-16� Proximal osteotomy
+ soft tissue
procedure

Severe >40� >16� Proximal osteotomy
or first
tarsometatarsal
arthrodesis + soft
tissue procedure
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persistent problems with shoe wear or pain. The appearance

of the foot in the absence of other symptoms is not an indi-

cation for surgery.

The choice of surgical procedure has traditionally been

based on the severity of the deformity determined using

HVA and IMA measured on the weight bearing AP

Figure 4. New anatomical-based hallux valgus classification. Type 1 depicted in panels A and B involves increased hallux valgus angle
(HVA) and intermetatarsal angle (IMA), no metatarsal pronation, and no sesamoid subluxation. Type 2 involves the addition of metatarsal
pronation either without sesamoid subluxation as in panels C and D or with sesamoid subluxation as in panels E and F. Type 3 incorporates
metatarsus adductus > 20 degrees as in panels G and H. Type 4 incorporates degenerative changes at the first metatarsophalangeal (MTP)
joint as in panels I and J.

Table 2. Triplane Hallux Valgus Classification and Treatment (Anatomic Based).

Classification Anatomic Findings MTP Joint Status Author’s Preferred Treatment

Type 1 Increased HVA and IMA
No first metatarsal pronation on

radiographs
Sesamoids may be subluxed

No clinical or radiographic
evidence of DJD

Transverse plane corrective procedure
+ distal soft tissue procedures

Type 2a Increased HVA and IMA
First metatarsal pronation on AP and

sesamoid radiographs
No sesamoid subluxation

No clinical or radiographic
evidence of DJD

Triplane first tarsometatarsal (TMT)
arthrodesis

+ distal soft tissue procedures

Type 2b Increased HVA and IMA
First metatarsal pronation on AP and

sesamoid radiographs
With sesamoid subluxation

No clinical or radiographic
evidence of DJD

Triplane first TMT arthrodesis
þ lateral release
+ Akin’s osteotomy

Type 3 Increased HVA and IMA
>20 degrees metatarsus adductus angle

No clinical or radiographic
evidence of DJD

Triplane first TMT arthrodesis
þ second and third metatarsal transverse

plane correction
Type 4 Increased HVA and IMA

+ first metatarsal pronation
Clinical and/or radiographic

evidence of DJD
First MTP arthrodesis

Abbreviations: DJD, degenerative joint disease; HVA, hallux valgus angle; IMA, intermetatarsal angle; MTP, metatarsophalangeal.
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radiograph (Table 1).19,76,88 There are more than 100 proce-

dures described for treatment of hallux valgus; most often,

they include a combination of soft tissue–balancing proce-

dures, bony osteotomies, and fusions (Figure 5). The recent

growth in the use of 3-dimensional weight-bearing CT has

drawn attention to the rotational and sagittal plane compo-

nents of the hallux valgus deformity and has led to the

development of new surgical techniques that address the 3-

dimensional nature of the deformity.44,45

Soft-tissue procedures. The modified McBride procedure is a

distal soft tissue procedure mostly used as an adjunct with

other hallux valgus corrective surgeries such as proximal

osteotomies and Lapidus procedure. This procedure involves

release of the adductor hallucis and lateral sesamoid suspen-

sory ligament. Completion of the procedure typically involves

shaving the medial eminence and plication of the medial cap-

sule. Two surgical approaches have been described: one tech-

nique involving a medial trans-articular approach and the

other involving an incision at the dorsal first webspace. The

most common approach is through the first dorsal webspace

due to better visualization and easier access to the lateral soft

tissues. In moderate to severe deformities, the modified

McBride may be used as an adjunct to metatarsal osteotomies.

Excellent patient satisfaction scores and significant improve-

ments in AOFAS scores have been reported when the modi-

fied McBride is combined with a distal chevron osteotomy.

However, the modified McBride should not be used in isola-

tion to treat hallux valgus, as evidence shows inferior results

and high recurrence rates when used in isolation compared to

distal metatarsal osteotomies.7,41,48,98

Akin osteotomy. The Akin osteotomy is a medial-based clos-

ing wedge osteotomy of the first proximal phalanx. An Akin

osteotomy is typically performed as an adjunct to other pro-

cedures, such as a distal Chevron osteotomy, if the hallux

valgus interphalangeus (HVI) angle is >10 degrees. A long-

itudinal, medial incision is made along the first proximal

phalanx, and a small wedge of bone is removed. It is impor-

tant to keep the lateral cortex integrity intact; otherwise,

there is a risk of destabilization of the osteotomy.25

Distal metatarsal osteotomies
Distal chevron osteotomy. The distal chevron osteotomy is

indicated in mild to moderate hallux valgus deformity. This

procedure is performed creating a V-shaped cut into the

distal metatarsal head/neck with lateral displacement of the

distal fragment. The benefits of this procedure are the inher-

ent stability to dorsiflexion and the minimal amount of meta-

tarsal shortening. Favorable outcomes have been reported in

the literature utilizing the distal chevron osteotomy, specif-

ically for mild deformity.59,92 Recent Level IV evidence

showed improved Foot and Ankle Outcome Scores (FAOS)

in a large cohort of patients with mild to moderate hallux

valgus after distal chevron osteotomy (n¼250).93

Long arm chevron osteotomy. The long arm chevron osteot-

omy allows for correction of greater deformities by

Figure 5. Anteroposterior (AP) and lateral view demonstrating various surgical options to correct hallux valgus. Shown is Akin
osteotomy (orange), metatarsophalangeal (MTP) fusion (green), distal chevron osteotomy (yellow), scarf osteotomy (black), proximal
opening wedge osteotomy (red), proximal crescentic osteotomy (purple), and a tarsometatarsal (TMT) fusion (Lapidus; blue).
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extending the plantar limb of the osteotomy.51 The concept

is to improve the contact between the distal fragment and the

proximal fragment to increase the stability of the correction

and allow for greater correction of the deformity. A recent

Level I study compared the long arm chevron osteotomy to

the scarf osteotomy and found that both techniques had com-

parable results in correcting moderate to severe hallux val-

gus. However, the long arm distal chevron was superior to

the scarf osteotomy in regard to magnitude of IMA correc-

tion (9.1 vs 7.1 degrees, P ¼ .007).51 The long arm distal

chevron osteotomy is generally considered a less technically

challenging option for moderate to severe hallux valgus. At

this time, both the scarf osteotomy and the long arm chevron

osteotomy appear to be viable options to correct moderate to

severe hallux valgus.

Biplanar chevron osteotomy. The biplanar chevron osteot-

omy allows simultaneous correction of mild hallux valgus

and reduction of the DMAA. Cuts are made similar to a

standard distal chevron osteotomy; however, more bone is

removed from the dorsomedial and plantar medial limbs.

Additionally, an oblique medial wedge is excised. This

allows lateral translation of the metatarsal head as well as

restoration of MTP joint congruency.29,20 Evidence to sup-

port this procedure is limited though patient satisfaction and

functional outcomes are favorable.8,59

Diaphyseal metatarsal osteotomies
Scarf osteotomy. The scarf osteotomy is typically used to

treat moderate to severe hallux valgus. The procedure is

performed with 3 separate osteotomy cuts. The first cut

involves creating a longitudinal, plantar sloping cut of the

proximal and distal metatarsal diaphysis. Chevron osteo-

tomies are then performed distally in the dorsal cortex and

proximally in the plantar cortex with the head fragment

being translated laterally. Good to excellent outcomes have

been shown using the scarf osteotomy.1,5 A recent Level IV

study showed that, at an average follow-up of 10 years,

patients who received a scarf osteotomy with lateral release

had an improvement in AOFAS scores from 57 points pre-

operatively to 95 points postoperatively (P < .05). They also

showed significant (P < .05) improvement of the HVA,

IMA, and DMAA; however, there was a recurrence (HVA

>20 degrees) rate of 30% at 10-year follow-up.5 A potential

downside is that the scarf osteotomy has been described as

being technically challenging. Complication rates have been

described from 6% up to 47%.11,87 The most common com-

plication is troughing, which involves the cortices wedging

into the cancellous bone resulting in elevation of the first

ray. Techniques to potentially avoid troughing include

avoiding cutting into cancellous bone, using a noncompres-

sing screw, limiting the depth of the distal and proximal cuts,

and ensuring the distal cut is as distal as possible because the

metaphyseal bone has better support.10,12

Proximal metatarsal osteotomies. The proximal metatarsal

osteotomies are typically reserved for patients with

moderate to severe hallux valgus. The most common prox-

imal osteotomies include the proximal chevron, the proximal

opening or closing wedge, and the proximal crescentic. A

distal soft-tissue procedure such as the modified McBride is

generally used as an adjunct to the proximal osteotomies.

Proximal chevron osteotomy. This procedure involves a

medial approach to create a v-shaped cut in the proximal

metatarsal with lateral rotation of the metatarsal shaft. The

proximal chevron is considered more inherently stable and

less technically challenging than the other proximal meta-

tarsal osteotomies.27,79 A Level I study of 75 patients with

moderate to severe hallux valgus comparing the proximal

opening wedge osteotomy to the proximal chevron osteot-

omy found no significant differences in radiographic out-

comes or operative times. Similar clinical outcomes for

pain, satisfaction, and function were also noted for both

procedures. The study found that the proximal chevron

osteotomy shortened the first metatarsal, whereas the prox-

imal opening wedge osteotomy lengthened the first

metatarsal.32

Proximal opening or closing wedge osteotomy. The proximal

opening wedge osteotomy is a powerful technique to reduce

the IMA and also increase the length of the first metatarsal.61

Depending on the size of the wedge, the first metatarsal can

be lengthened by 2 to 3 mm. Because of this lengthening, the

opening wedge osteotomy may result in tightening of the

medial soft tissues and predispose to stiffness.61,86 Recent

attention has shifted to the use of opening wedge plates

because of their lower profile.36,89 The proximal closing

base wedge osteotomy has lost popularity as a result of

concerns about high recurrence rates, metatarsal shortening,

instability of the osteotomy, and dorsal malunion.81,91

Proximal crescentic osteotomy. This osteotomy involves the

creation of a crescentic bone cut 1 cm distal to the first TMT

joint using a crescentic saw blade, and the distal fragment is

then rotated laterally and secured with screws, Kirschner

wires, or dorsal plates. High patient satisfaction and excel-

lent results have been reported with significant improve-

ments of the HVA and IMA in patients with severe hallux

valgus.53,94 Difficulties of this procedure relate to achieving

stable fixation of the osteotomy site, as instability may lead

to dorsal malunion. A Level I study comparing the proximal

crescentic osteotomy to the proximal chevron in moderate to

severe hallux valgus found no significant differences in IMA

correction or functional outcomes between the 2 techniques.

A shorter healing time was noted with the proximal chevron

osteotomy. In that study, the proximal crescentic osteotomy

led to greater metatarsal shortening and more dorsal

malunion.27

First tarsometatarsal (TMT) arthrodesis (modified Lapidus). The

modified Lapidus procedure has traditionally been used to

treat moderate to severe hallux valgus deformity in patients

with hypermobility of the first ray, in addition to hallux

Ray et al 7



valgus deformity with concomitant pes planus or first TMT

arthritis. This procedure involves fusion of the first TMT

joint with angular correction and is normally combined with

a distal soft tissue procedure. Patients normally remain non-

weightbearing for several weeks to prevent elevation of the

first ray and nonunion, which has been regarded as a weak-

ness of the procedure. Recently, a large multicenter study

presenting Level III evidence comparing early weightbear-

ing to delayed weightbearing with the modified Lapidus

procedure showed no difference in nonunion rates (P ¼
.663).74 Another Level IV study showed low nonunion rates

when meticulous joint preparation and joint compression

were achieved using rigid screw fixation.52

The authors prefer a triplanar TMT arthrodesis (modified

Lapidus) with immediate weight-bearing for moderate to

severe hallux valgus deformity with hypermobility of the

first ray. The triplanar technique utilizes a 90-90 biplanar

plating to achieve correction of the deformity at the apex of

the deformity or center of rotation of angulation (Figure 6).

Correction of the deformity is achieved via derotation of the

first metatarsal to achieve neutral frontal plane rotation,

while also achieving correction in the transverse and sagittal

planes. This construct allows for physiological micromotion

to promote healing at the osteotomy site.71 The triplanar

TMT arthrodesis seeks to achieve correction in all 3 planes

while minimizing bony resection. Studies to investigate

early clinical and radiographic outcomes for patients treated

with this technique are currently under way.

First metatarsophalangeal joint arthrodesis. First metatarsopha-

langeal (MTP) joint fusion is indicated for hallux valgus in

patients who have degenerative changes at the first MTP

joint, in addition to patients with rheumatoid arthritis as part

of a forefoot reconstruction. A first MTP joint fusion is also

a powerful corrective option for the elderly patient with

hallux valgus or as a salvage procedure for a failed previous

hallux valgus surgery.34 An isolated fusion of the first MTP

joint has proven capable to restore a normal IMA and HVA,

as a Level IV study found an improvement in the HVA of

33.0 to 10.4 degrees (P < .001) and IMA of 13.1 to 8.6

degrees (P < .001) postoperatively.75 For the elderly patient,

those with prior failed surgical correction, patients with

arthrosis of the first MTP joint, and certain rheumatoid

patients, a first MTP joint arthrodesis to treat hallux valgus

results in excellent outcomes, high satisfaction rates, and

low risks of recurrence.9,18,30

Double osteotomy. The double osteotomy uses both a proxi-

mal and distal metatarsal osteotomy to treat moderate to

severe hallux valgus deformity with an associated increased

DMAA. With this technique, there is a significant risk of

shortening the first metatarsal, which may result in transfer

metatarsalgia. Avascular necrosis (AVN) of the metatarsal

head is also a concern with the double osteotomy. A recent

Level III study comparing the double osteotomy to proximal

chevron osteotomy in hallux valgus patients with an

increased DMAA found no significant difference in AOFAS

scores or radiographic measures between groups. The double

osteotomy group had greater shortening of the first metatar-

sal and higher rates of both transfer metatarsalgia and AVN

of the metatarsal head.67,68

Rotational osteotomy. Recent attention has been given to tech-

niques that address the 3-dimensional nature of hallux valgus

deformity, particularly frontal plane rotation (pronation/supina-

tion). A variety of rotational osteotomies have been described,

including rotational scarf, Ludlow, and proximal opening

wedge osteotomies. A recent Level V case series described a

new rotational osteotomy technique for hallux valgus.95 The

proximal rotational metatarsal osteotomy involves a single obli-

que osteotomy through the proximal metatarsal. After rotational

correction is achieved in the frontal plane, a lag screw and

medial locking plate are placed to secure the osteotomy. Early

clinical and radiographic results of a series of 6 patients at 7

months after surgery are encouraging, but longer-term and

larger studies are needed to validate this technique.95

Minimally invasive surgery. Percutaneous and minimally inva-

sive surgery (MIS) techniques have emerged over the last

decade because of potential advantages of less soft tissue

trauma, reduced operative times, and quicker recoveries.

Percutaneous techniques are typically used in patients with

mild hallux valgus. Several techniques have been described

such as the minimally invasive chevron and Akin proce-

dures, arthroscopic techniques, a subcapital osteotomy tech-

nique, and the simple, effective, rapid, and inexpensive

(SERI) technique. The SERI technique involves fixation of

the osteotomy with a Kirschner wire.6,31,46,50 Although early

Figure 6. Preoperative and 12-month postoperative radiographs
demonstrating the triplanar first tarsometatarsal (TMT) corrective
arthrodesis technique with biplanar miniplate construct at 90-
degree angles to each other.
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clinical and radiographic results with MIS are promising,

most studies present low levels of evidence, and further

long-term comparative studies are needed.

Complications

There are numerous complications associated with hallux

valgus surgery. Recurrence is the most common complica-

tion, with rates ranging from as low as 8% to as high as

78%.5,38,43,64,69 The causes are multifactorial, and is associ-

ated with skeletal immaturity, increased DMAA, hypermo-

bility, hyperlaxity syndromes, neuromuscular conditions,

undercorrection, surgeon technical ability, and noncompli-

ance.11,16,65,80 Avascular necrosis (AVN) is an uncommon

but devastating complication. AVN is associated with distal

metatarsal osteotomies that disrupt the blood supply of the

metatarsal head.26,37 It is thought that the chances of AVN

can be decreased by avoiding disruption to the lateral vessels

through the second lateral incision (used to release the

adductor tendon) and instead release the lateral capsule

through the joint itself.41,73

Transfer metatarsalgia, most commonly to the second

metatarsal, can be a result of metatarsal shortening or dor-

sal malunion. Shortening can occur with any type of meta-

tarsal osteotomy; however, the Mitchell osteotomy (double

cut through the metatarsal neck) tends to be associated with

the greatest amount of shortening, with some studies show-

ing an average shortening of 7 mm.55 Proximal crescentic

osteotomies have traditionally been associated with dorsal

malunion, although some studies question this outcome and

relate it to surgeon technique, patient compliance, and loss

of fixation.42 Surgeons should also be aware of hallux varus

complication. Hallux varus is relatively rare. It is associ-

ated with technical errors including over-resection of the

medial aspect of the metatarsal head, overtightening of the

medial capsule, excessive lateral capsule release, overcor-

rection of the first IMA, and excision of the lateral

sesamoid.24,57

Conclusions

There is considerable variability in surgical treatment to

correct hallux valgus, with numerous procedures described.

Soft tissue balancing procedures and distal metatarsal osteo-

tomies have traditionally been used to treat mild hallux val-

gus deformity. For moderate deformity, more proximal

metatarsal osteotomies are typically employed. Proximal

osteotomies or a first TMT arthrodesis are used for severe

hallux valgus deformity. In the presence of first MTP arthri-

tis or inadequate soft tissues, a fusion of the first MTP joint

may be performed. Newer techniques such as the triplanar

TMT corrective arthrodesis are emerging and hold promise,

but long-term follow-up studies are needed to compare them

to traditional corrective procedures.
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