CURRENT CONCEPTS REVIEW

South African Orthopaedic Journal

Surgical management of the hallux valgus: a current

concepts review

Duduzile Sigodi,*'"= Ruvyn Frank,? Phakamani G Mthethwa'

' Department of Orthopaedic Surgery, University of KwaZulu-Natal, Nelson R Mandela School of Medicine, Durban, South Africa
2 Maritzburg Orthopaedic Centre, Life Hilton Private Hospital, Pietermaritzburg, South Africa

*Corresponding author: sigodid@gmail.com

Citation: Sigodi D, Frank R,
Mthethwa PG. Surgical management
of the hallux valgus: a current
concepts review. SA Orthop J.
2026;25(1):95-102. http://dx.doi.
0rg/10.17159/2309-8309/2026/
v25n1a8

Editor: Dr Graham McCollum,
University of Cape Town, Cape
Town, South Africa

Received: July 2025
Accepted: October 2025
Published: May 2026

Copyright: © 2026 Sigodi D. This
is an open-access article distributed
under the terms of the Creative
Commons Attribution Licence,
which permits unrestricted use,
distribution and reproduction in

any medium, provided the original
author and source are credited.

Funding: No funding was received
for this study.

Conflict of interest: The authors
declare they have no conflicts of
interest that are directly or indirectly
related to the research.

Abstract

Hallux valgus (HV) remains among the most prevalent forefoot deformities encountered in
orthopaedic practice, characterised by complex multiplanar deformity involving lateral deviation,
pronation and associated joint pathology. Its aetiology is multifactorial, encompassing extrinsic
factors such as footwear and genetic predisposition, as well as intrinsic biomechanical
alterations including ligamentous laxity and abnormal foot architecture. The pathogenesis
involves deviations in the first metatarsophalangeal joint (MTPJ) biomechanics, destabilised by a
dysfunctional windlass mechanism and contributing to cartilage degeneration, bony prominences
and sesamoid subluxation.

Clinical assessment integrates detailed history, physical examination and radiographic
evaluation of deformity parameters such as the HV and intermetatarsal angles. Conservative
management includes orthoses, exercise therapy, footwear madification, and adjunct modalities,
which alleviate symptoms and may delay surgical intervention.

Surgical correction remains the definitive treatment, with over 100 procedures described.
Techniques are tailored based on deformity severity, including distal soft tissue procedures,
various osteotomies (chevron, scarf, Mitchell, Lapidus) and arthrodesis, each with specific
indications, advantages and complications. Recent advancements in minimally invasive surgery
(MIS) have shown promising results, including superior deformity correction, reduced pain and
quicker recovery, though long-term outcomes are comparable to traditional open techniques.
Comparative studies highlight benefits of MIS but emphasise the importance of surgeon
experience and patient-specific factors. Overall, the evolution of surgical techniques offers a
wide spectrum of options for halting deformity progression and restoring function, underscoring
the importance of individualised treatment strategies guided by deformity severity, radiographic
findings and patient preferences.

Level of evidence: 5
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pes planus, neuromuscular disorders such as cerebral palsy, and

Introduction

Hallux valgus (HV) remains one of the most common forefoot
deformities encountered in orthopaedic practice. Contemporary
imaging studies, particularly computed tomography (CT), have
revealed that up to 87% of cases exhibit a pronation component
of the first metatarsal, highlighting the deformity’s multiplanar
configuration.” The term ‘hallux abducto-valgus’ was introduced
by the German surgeon Carl Hueter, who described the condition
as a lateral deviation of the great toe at the metatarsophalangeal
(MTP) joint.23

Aetiology

Multiple factors are implicated in the aetiology of HV.>"0 These
include footwear choices — especially tight, narrow and high-heeled
shoes — as well as genetic predisposition, ligamentous hyperlaxity,
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Achilles tendon tightness. The condition predominantly affects
women, with a female-to-male ratio of approximately 15:1, and
women are more likely to require surgical intervention. In addition,
habitual footwear habits and ligamentous laxity predisposes
females to hallux valgus.3'°

Pathogenesis of HV

A central element in the development of HV involves alterations in
the anatomy and biomechanics of the first MTP joint?® (Figure 1).
The windlass mechanism, which maintains plantar fascia tension
during push-off in gait, plays a vital role in stabilising the medial
aspect of the first ray. Dysfunction of this mechanism can result
in abnormal joint kinematics, facilitating progressive deformity.”
Conditions such as pes planus (flatfoot) and genetic predisposition
further contribute to instability and uneven load distribution across
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Figure 1. Pathogenesis of hallux valgus, adapted from Perera et al.®

the forefoot.® Recent research suggests that anatomical variations,
including torsional abnormalities of the metatarsals and the
presence of calcaneal spurs, may influence both the severity and
progression of the deformity.”

Extrinsic factors, particularly footwear, are also crucial. Tight,
narrow shoes with high heels increase pressure on the first MTP
joint contributing to lateral deviation of the hallux. The association
between restrictive footwear, especially styles that constrict
the toes, and HV development is well established.”® Deformity
progression involves not only biomechanical alteration but also
joint pathology. Cartilage degeneration within the first MTP joint
correlates with abnormal loading patterns, often leading to pain
and reduced joint mobility. Structural changes such as medial
eminence formation on the first metatarsal and lateral subluxation
of the sesamoids complicate both the deformity and its surgical
management.®

Clinical evaluation

A comprehensive clinical assessment includes detailed symptom
history and physical examination. Family history of bunions and
the localisation of tenderness are important. Deep, aching or

plantar pain commonly suggests sesamoid pathology; medial
discomfort may reflect bursal inflammation. Pain elicited while
barefoot indicates possible joint involvement at the MTP or first
tarsometatarsal (TMT) joint, as opposed to pressure-related
discomfort over the medial eminence. Typical presenting concerns
include footwear intolerance, pain, cosmetic deformity, and
metatarsalgia affecting the lesser toes.'® Physical examination
findings may include associated planovalgus deformity, a tight
Achilles tendon, rigid or flexible HV, first toe pronation, callosities
or corns on the lesser toes, second MTP joint synovitis, interdigital
neuromas, and hypermobility of the first TMT joint.™®

Radiographic evaluation

Radiographs are essential for diagnosis, preoperative planning
and postoperative follow-up, providing a quantitative assessment
of deformity and joint congruency.! Key parameters comprise the
hallux valgus angle (HVA), intermetatarsal angle (IMA), sesamoid
position, and joint alignment.? The HVA, defined as the angle
between the longitudinal axes of the first metatarsal and the
proximal phalanx of the hallux, is diagnostic when exceeding 15°.
Accurate measurement of HVA assists in severity grading and
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Figure 2. Images depicting the right foot of a 72-year-old female with severe hallux valgus with crossover toe (a). Weight-bearing view X-rays confirm severe
hallux valgus with crossover toe (b). Calculation of the a angle in the axial image of weight-bearing computed tomography (WBCT); measurement of tibial
sesamoid subluxation (TSS) grades in the axial image of weight-bearing computed tomography (WBCT) (c).
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outcome prediction, with recurrence often defined as an increase
of more than 10° postoperatively." The IMA, formed between the
axes of the first and second metatarsals, typically exceeds 9°
in HV deformity.'? Evaluation of the first TMT joint, including the
metatarsal-medial cuneiform angle, provides additional detail on
the deformity’s structural basis.'® Assessment of sesamoid position,
based on weight-bearing radiographs, offers insight into deformity
severity and guides surgical planning' (Figures 2a and b).

To mitigate the HV recurrence, Kim et al. introduced the CT-
based method, which involved using semi-weight-bearing coronal
CT axial views to measure the a angle and tibial sesamoid
grades'® (Figure 2c). The patients were positioned supine with
their upper bodies stabilised on the CT platform. The foot is
placed in 45° of plantarflexion at the ankle level, keeping the first
metatarsophalangeal joint (MTPJ) parallel to the platform. The
patient is instructed to push their foot downward to generate a
semi-weight-bearing environment. The plantar aspect of the foot
is firmly applied to the CT table under the supervision of a senior
radiologist. The a angle is subtended by a) an inferior line was
drawn between the lateral edge of the lateral sulcus and the medial
edge of the medial sulcus; b) a superior line was drawn between
the points of the medial and lateral corners of the first metatarsal
head; c) bisections of the above two lines were connected to a
straight line perpendicular to the horizontal ground axis; d) the a
angle was measured between the straight line and a vertical line
perpendicular to the ground axis. In addition, Kim et al. graded
the tibial sesamoid position using a modified evaluation tool in the
semi-weight-bearing CT axial view (CT 4 position). The grading
was based on the position of the tibial sesamoid relative to the
intersesamoid ridge, ranging from grade 0 (entirely medial) to
grade 3 (entirely lateral). Patients with HV deformities have a more
pronated first metatarsal, with an a angle > 15.8° and pseudo-
subluxation of the sesamoids.'® MRI can add valuable information
regarding joint degeneration, plantar plate integrity and sesamoid
pathology, particularly in complex cases, thereby enriching the
standard radiographic workup.®

Conservative management of HV

Conservative treatment strategies aim to alleviate symptoms,
improve foot function, and potentially delay or eliminate the need for
surgical intervention in HV. Various modalities have demonstrated
efficacy in managing this common deformity, characterised by
medial deviation of the hallux and associated joint pain.

Orthotic devices and toe spacers

Custom foot orthoses and toe separators represent primary
conservative measures. Clinical evidence indicates these
interventions can significantly reduce pain and accommodate
deformity progression. Toe spacing devices have also been shown
to improve toe alignment and decrease discomfort in moderate
cases."

Exercise therapy

A systematic review by Ying et al. identified various exercise
programmes, including toe-spread-out exercises and resistive
training, that effectively reduced the HVA and strengthened
intrinsic foot muscles.'® Furthermore, the Japanese Orthopaedic
Association clinical practice guidelines suggest that manual
therapy combined with structured home exercise programmes has
demonstrated improvements in pain, joint mobility and function.®
These interventions target muscular imbalances and biomechanical
deficiencies contributing to deformity.

Footwear modification

Appropriate footwear remains central in conservative management.
Shoes with wide toe boxes and flexible soles can reduce pressure
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on the first MTPJ, alleviating pain and potentially slowing deformity
progression. Emphasising proper fit is critical in preventing
exacerbation of the deformity."®

Taping and adjunct modalities

Kinesiotaping may provide short-term symptomatic relief, with
some evidence suggesting it can enhance toe alignment and
reduce pain.'®2 Additional therapies, such as cryotherapy and
nonsteroidal anti-inflammatory drug (NSAID) use, can be employed
during episodes of acute inflammation to manage pain effectively.?!

Surgical options for HV

The choice of surgical technique is informed by the deformity’s
severity, specific radiographic assessments such as the HVA,
IMA, distal metatarsal articular angle (DMAA), and individual
patient characteristics, including joint stability and associated
foot pathologies.?? The overarching goal is to achieve anatomical
realignment while maintaining or enhancing foot function. Over
100 surgical procedures have been documented, which can be
categorised into the following main types: a) distal soft tissue
procedures; b) first metatarsal osteotomies (distal, shaft, or
proximal); c¢) proximal phalangeal osteotomies; d) arthrodesis
of the first MTPJ; e) arthrodesis of the first metatarsocuneiform
(MTC) joint; f) excision arthroplasty (Keller's procedure).?

Simple bunionectomy

The procedure involving simple excision of the medial eminence
and subsequent medial capsular plication has fallen out of favour
due to a significant risk of recurrence and generally poor patient
satisfaction outcomes.?

Distal soft tissue procedures

A refined approach, the modified McBride procedure, entails
excising the medial eminence, performing a lateral capsulotomy,
adductor tendon release, and medial capsular plication.?® Studies
by Mann and Coughlin have demonstrated improvements
in the HVA by approximately 14° and the IMA by 5° with these
procedures.*

First metatarsal osteotomies

These procedures generally involve lateral translation of the
metatarsal head to correct the IMA and properly reposition the
metatarsal head over the sesamoids. The choice of osteotomy is
determined by the severity of the deformity: a) distal metatarsal
osteotomy, suitable for mild-to-moderate deformities; b) metatarsal
shaft osteotomy, applied in moderate-to-severe cases; c) proximal
metatarsal osteotomy or Lapidus fusion, referred for severe
deformities.?> Safeguarding the vascularity of the first metatarsal
head is crucial to prevent avascular necrosis (AVN), as its blood
supply is largely from the plantar vessels entering at the metatarsal
neck. Additionally, maintaining the first metatarsal’s length is critical
to avoid causing transfer metatarsalgia. Effective dorsiflexion
during osteotomy can mitigate loading on the first metatarsal,
preventing transfer lesions.!

Distal chevron V-shaped osteotomy

The distal chevron osteotomy is the subtype of the boat-shaped
osteotomy used in HA, characterised by its V-shaped cut, and
is a well-established procedure for correcting mild-to-moderate
HV deformities. This osteotomy can be combined with lateral
soft tissue releases, including release of the lateral metatarsal
sesamoid ligament and, optionally, adductor hallucis tenotomy.
Typically, displacement of up to 50% of the metatarsal head is
achievable while maintaining stability. Fixation methods vary and
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include screws, Kirschner wires (K-wires), or bioabsorbable fixation
devices. Some surgeons advocate for an extended plantar limb of
the osteotomy, which offers increased contact surface area, thereby
enhancing union rates and fixation stability.?® In a randomised
controlled trial, Resch et al. compared distal chevron osteotomy
with or without adjunctive adductor tenotomy in 106 feet.?” Results
indicated superior radiographic and clinical outcomes in the group
receiving adductor release; however, patient satisfaction was
similar across both cohorts. A significant complication associated
with chevron osteotomy is osteonecrosis of the metatarsal head
and deformity recurrence. These risks can be mitigated by placing
the plantar limb proximal to the plantar branches of the metatarsal
artery and by avoiding saw passage beyond the lateral cortex and
capsule.?

Mitchell osteotomy

First described by Hawkins et al.,?® the procedure involves a
double-step osteotomy through the neck of the first metatarsal. The
technique displaces the head laterally and plantarly to correct HV
deformity.?82° While historically widely used, Mitchell osteotomies
are gradually declining in popularity among surgeons due to
concerns regarding significant shortening of the first metatarsal.
Excessive shortening can predispose to transfer metatarsalgia,
which may negatively impact patient satisfaction.3°

Scarf osteotomy

The ‘Z'-shaped scarf osteotomy (boat-shaped) consists of a
longitudinal transverse cut with a distal dorsal limb and a proximal
plantar limb inclined at approximately 60° to the longitudinal axis.
This osteotomy is inherently stable and allows for substantial
lateral and plantar translation of the metatarsal head, effectively
reducing the IMA. Fixation is typically achieved with two screws
placed across the shaft of the metatarsal. The procedure is
technically demanding and requires significant surgical expertise,
with reported complication rates of up to 11%.3'32 Notably, there is
a risk of subluxation, which can dorsiflex the metatarsal head. The
incidence of guttering can be minimised by ensuring the transverse
cut is parallel to the floor rather than along the long axis of the
metatarsal, or by employing a rotational scarf osteotomy when
appropriate, according to the metatarsal DMAA.%?

MIS for HV

The first-generation MIS for HV correction, known as the Reverdin-
Isham procedure, involved a medial oblique closing wedge
osteotomy of the first metatarsal without internal fixation.® This
approach was associated with a high recurrence rate and did
not effectively address the IMA. Second-generation techniques
were exemplified by the Bdsch procedure, performed with a
2 mm burr, and the SERI (simple, effective, rapid, inexpensive)
procedure, which utilised either a burr or a small oscillating saw.3*
These involved a transverse subcapital osteotomy fixed with
percutaneous K-wires. Although these techniques reported good
clinical outcomes and patient satisfaction, they were limited by up
to 61% incidence of dorsal or plantar malalignment, often due to
inadequate fixation, necessitating K-wire removal and carrying a
risk of infection.3*

Third-generation MIS techniques addressed these issues by
employing percutaneous screw fixation to provide rigid stability.33:3
Such methods, including minimally invasive chevron and Akin
osteotomies (MICA) or percutaneous chevron and Akin (PECA),
enable earlier weight-bearing, quicker return to footwear, and
improved range of motion. Consequently, various osteotomy
methods and stabilisation options were developed, initially using
K-wires (second-generation), then screw fixation (third generation),
and more recently, bevelled screw heads for enhanced stability.33-36
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Table I: Hallux valgus minimally invasive surgery advantages and
limitations

Advantages

» The osteotomy configuration enables correction of rotational
deformity and lateral displacement, as well as control of the length
of the first metatarsal.

» Accurate setting of screw position is achieved, yielding a stable
configuration.

» Guided systems are technically less demanding than non-guided
systems.

+ Early postoperative rehabilitation is possible.

Limitations

* Anarrow first intermetatarsal space could interfere with lateral
displacement; nevertheless, this is not a contraindication.

» High deformity of the forefoot and midfoot (e.g. pes cavus or
rheumatoid foot) may hinder the appropriate setting of the guided
system.

* The technique is contraindicated in patients with open physes or
hallux metatarsophalangeal arthritis.

Table II: Hallux valgus minimally invasive surgery pearls, pitfalls and
risks

» The operative foot should be positioned with the heel hanging freely
at the end of the table. This is helpful to obtain correct intraoperative
radiographs.

» The surgeon should consider the metatarsal formula before
performing the first metatarsal osteotomy. The cutting burr takes
2-3 mm of bone, so the surgeon must be aware of the correct burr
orientation to achieve the correct first-ray length.

+ Once the osteotomy is performed and the guided system is properly
set, the head fragment is held in varus against the wire handle,
controlling pronation and dorsal—plantar displacement; then, the
external thread of the guide is screwed.

+ After correct setting of both K-wires controlled by strict frontal and
lateral fluoroscopic views, the surgeon should withdraw 4-6 mm to
each K-wire measure to prevent intra-articular screw placement and
proximal-medial screw prominence or the screws can be too long.

+ The surgeon should make sure to insert the distal neutralisation
screw first. This reduces the risk of malrotation deformity of the hallux
head.

+ Slight compression through a dorsiflexion manoeuvre of the head
fragment is advisable at the moment of screw fixation to avoid loss of
reduction.

Pitfalls and risks

+ Use of a tourniquet is not mandatory. If a tourniquet is used, saline
solution irrigation is recommended when working with a cutting burr
to avoid soft-tissue injuries or bone necrosis.

» The surgeon should avoid excessive stripping of the plantar capsule
once the first metatarsal osteotomy is completed. This can help to
prevent blood flood disruption of the hallux head.

+ During insertion of both screws, the surgeon should be aware of
the head screw’s position, which should be flush relative to the
medial metatarsal cortex to avoid postoperative symptomatic
osteosynthesis.

« After both screws are inserted, the medial bone prominence should
be removed through the previous Bésch osteotomy percutaneous
approach. This is recommended to avoid painful medial impingement
related to bone spikes.

Recently, the field has progressed into a ‘fourth generation’
characterised by percutaneous techniques capable of correcting
multiplanar rotational deformities. This is achieved through
manipulation of an unstable extra-articular distal osteotomy held
rigidly in place with two screws, one of which must be bicortical to
ensure rotational and biomechanical stability®6-3 (Tables | and Il).
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Figure 3. a) Radiographs of a 51-year-old female, with severe hallux valgus (HV); b) note the preoperative planning — HV angle of 35°, and IMA 12°; c) the
planned corrective osteotomy at the metatarsal head with translation is also factored; d and e) the postoperative images of the achieved correction with
percutaneous screw fixation — HV MIS fourth generation technique with union of the osteotomy site

The modern fourth-generation MIS technique for HV correction
was initially described by Redfern and Vernois,® utilising a
chevron osteotomy, which was subsequently modified to a
transverse osteotomy by Robinson and Lam et al.*® This technique
is performed under fluoroscopic guidance, and both osteotomy
and fixation are achieved without direct visualisation of the bone
or screws, using percutaneous incisions less than 3 mm.37-%
An extracapsular chevron or transverse osteotomy is created
through a percutaneous incision at the metatarsal neck. After
lateral displacement of the metatarsal head and three-dimensional
correction of the deformity, the osteotomy is stabilised with two
parallel (or divergent) screws, with the proximal screw being
bicortical to enhance fixation stability.3”%® Medial ledge excision
and removal of any prominent medial exostosis are performed,
and a percutaneous Akin osteotomy, along with lateral release
of the first MTP joint (including division of the lateral sesamoid—
phalangeal ligament), can be added to ensure joint congruency?7-%
(Figures 3 and 4).

This technique allows for multiplanar rotational correction of
the deformity by manipulating an unstable, extra-articular distal
transverse osteotomy held rigidly with two screws, one of which
must be bicortical to ensure biomechanical stability.3%° The
fourth-generation MIS aims to address all deformity
components — coronal, sagittal and rotational — and
correct severe deformities with greater displacement
of the metatarsal head while maintaining joint
stability. The principle of metatarsal head correction
in this approach parallels that of open scarf and Akin
osteotomies, but with added correction of rotation.
The fixation’s stability permits immediate weight-
bearing, early hallux mobilisation, and accelerated
rehabilitation.37-%

Open versus MIS HV

The evidence supporting third- and fourth-generation
MIS techniques for HV correction is predominantly
derived from large single-surgeon case series,
with few randomised controlled trials available.3¢-3°
Systematic reviews comparing open and MIS
approaches generally report no significant differences
in radiological correction, patient-reported outcome
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measures (PROMSs), or complication rates.® These reviews
suggest that MIS techniques achieve comparable, and often non-
inferior, clinical and radiological outcomes relative to traditional
open procedures, with potential benefits including reduced pain
scores, smaller scars, lower analgesia consumption, and possibly
faster recovery.*%4! Itis important to acknowledge that some patient-
seeking benefits from MIS, such as decreased intraoperative
bleeding, earlier return to activity, and reduced perioperative pain
and scarring, are rarely systematically measured or reported,
which may create a gap between patient expectations and reported
outcomes.*>4" Open scarf and Akin osteotomy procedures have
been associated with excellent short-term patient satisfaction and
low complication rates.*?

Recurrence remains one of the most significant complications
following HV correction with both open and MIS techniques.*7 |t
is multifactorial in origin, influenced by patient-specific factors such
as anatomy, preoperative deformity, soft tissue characteristics,
comorbidities and compliance with postoperative instructions, as
well as surgical factors including the choice of technique, implant
and surgeon expertise. 347

The optimal management of severe deformities remains
contentious, with many surgeons recommending proximal

Figure 4. Images of a 29-year-old female showing hallux valgus correction with minimally
invasive surgery, a complication of iatrogenic injury of the extensor hallucis longus. a) Note
the dorsal scar to repair it; b) the X-rays exhibit solid union of the osteotomy site and intact
fixation with percutaneous screws.
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procedures such as fusion or osteotomy over distal first metatarsal
osteotomies. Although these complex corrections can be performed
via MIS, there is no definitive evidence favouring MIS over open
techniques in such cases.*%50

General complications include wound issues, infection, transfer
metatarsalgia, AVN of the first metatarsal head, fracture, hardware
prominence, postoperative neuralgia, and complex regional pain
syndrome. Systematic reviews report overall complication rates of
approximately 7-8% for open techniques, with metatarsal fracture
being the most common (4.6%) in a review of 1 189 patients over
a decade.’' In MIS, hardware-related issues are most prevalent,
with about 40% requiring screw removal due to symptomatic
irritation, despite the use of low-profile implants.52% Other MIS-
specific complications include thermal skin injury (13%), tendon
injury (1.5%), and nerve injury (2.4%), attributable to limited direct
visualisation.®® The overall complication rate for MIS approaches
is higher (~16.6%) than open procedures, mainly due to the
prominence of hardware, though rates of fracture, AVN and nerve
injury are comparable.>'-%3 Despite the volume of data, there is a
paucity of high-quality randomised controlled trials (RCTs) directly
comparing open and MIS techniques with regard to complications.
Ongoing research is necessary to clarify whether one approach
offers superior safety or efficacy.>

Combined osteotomies for severe or complex HV

The treatment of severe or complex HV, particularly in cases
presenting with significant deformity, often necessitates combined
surgical interventions to achieve optimal correction. Such
approaches may include multiple osteotomies, such as double
first metatarsal osteotomies combined with Akin osteotomies,
modifications of the Lapidus procedure, or minimally invasive distal
osteotomies.®

Cost-effectiveness and resource utilisation in HV
surgery — MIS and open surgery

While both methods aim to correct the deformity, disparities in
postoperative outcomes, pain management and associated costs
are crucial in informing surgical decisions. MIS has been associated
with multiple benefits that contribute to overall cost effectiveness.%
Fluoroscopy time, an aspect that can substantially affect operation
costs, also shows promising trends in MIS. Procedures such as
percutaneous chevron and Akin osteotomies have demonstrated
efficient utilisation of fluoroscopy, leading to reduced operational
times, as noted by Acevedo et al.” The efficient use of imaging
techniques can minimise both financial expenditure and potential
risks associated with prolonged exposure to radiation.

Operating room costs also involve the assessment of implant
costs. Studies indicate that while the costs of certain implants may
be comparable, the overall requirement for additional materials
and longer direct healthcare personnel involvement in open
surgery can elevate overall expenditure.® In terms of postoperative
management, effective pain control is paramount. Research on
postoperative analgesia indicates that MIS procedures have
shown significant advantages, with lower postoperative pain levels
necessitating less intense analgesic regimens, further minimising
additional costs and enhancing patient satisfaction.®

Rehabilitation protocols and return to activity

Open procedures such as scarf or Akin osteotomies often
necessitate a more conservative rehabilitation protocol. Patients
are usually advised to abstain from weight-bearing activities for
a period of six weeks, reflecting the greater soft tissue trauma
involved in these techniques.® During this phase, physical therapy
tends to focus on gentle range-of-motion exercises and progressive
resistance training to facilitate healing.
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According to a meta-analysis by Ji et al., the differences in
rehabilitation timelines are attributable to the extent of soft tissue
injury: open surgery induces more extensive trauma, necessitating
longer recovery periods, whereas MIS allows for -earlier
mobilisation due to its targeted and minimally invasive nature.®
Patients undergoing MIS frequently return to normal activities and
light sporting pursuits within six to eight weeks postoperatively.5
Full recovery and return to high-impact activities, such as running,
generally exceed three months.

Proximal first metatarsal osteotomies

Proximal first metatarsal osteotomies are crucial surgical options for
correcting moderate to severe HV deformities. These procedures
are associated with various complications, notably metatarsal
shortening, especially in proximal closing wedge osteotomies.
The extent of shortening reported across studies varies, with
potential reductions ranging around 5 mm in some series.®'.62
The medial opening wedge osteotomy can achieve lengthening
of the metatarsal and tightening of medial soft tissues but often
requires bone grafting due to the osteotomy’s nature. However,
this technique carries a significant risk of dorsal malunion, which
can impact clinical outcomes.5?

Proximal oblique (Ludloff) osteotomy

The modified Ludloff osteotomy is a valuable surgical technique
used to correct HV deformities. This procedure involves making an
oblique cut commencing approximately 2 mm distal to the MTC joint
on the dorsal aspect, extending distally and inferiorly, with an angle
of the cut around 30° relative to the long axis of the metatarsal.
Keeping the distal plantar cortex intact until the completion of the
distal cut enhances stabilisation during the procedure, particularly
when utilising a proximal screw to create rotation around a single
axis.?*%% Neufeld et al. have demonstrated that immediate weight-
bearing postoperatively is feasible with dorsal locking plate fixation,
which may enhance patient recovery and satisfaction.s¢ Moreover,
the use of dorsal plating has been recommended for patients with
compromised bone quality, such as those with rheumatoid arthritis
or low bone mineral density, as this approach adds stability while
minimising the risk of dorsal malunion, although this complication
remains a significant concern with such procedures.?

Proximal crescentic osteotomy

Proximal crescentic osteotomies have been described as effective
surgical procedures for the correction of HV deformities. Coughlin
and Jones reported that crescentic osteotomies are typically
performed approximately 1 cm distal to the MTC joint, utilising
a crescent blade with the concavity oriented proximally.” This
design facilitates the rotation of the metatarsal shaft during the
procedure.” The fixation of these osteotomies with internal
devices is generally considered straightforward, contributing to
their widespread adoption.®®

Akin osteotomy

In cases of HV interphalangeus, the Akin osteotomy of the proximal
phalanx is frequently combined with a medial closing wedge
osteotomy of the proximal phalanx base to effectively correct the
deformity. The Akin osteotomy is particularly indicated when the
interphalangeal angle (IPA) exceeds 10°, enhancing the alignment
of the first toe.®° This osteotomy is rarely executed as a standalone
procedure; rather, it is typically used as an adjunctive procedure
in conjunction with other corrective methods for HV.7° The surgical
placement of the osteotomy is crucial; it must be sufficiently distal
to avoid intra-articular extension into the MTPJ due to the concave
anatomy of the proximal phalanx base. This consideration is vital
as it minimises the risk of joint dysfunction postoperatively.”
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Hallux valgus — surgical management

!

Mild deformity
HVA 15-30°
IMA < 13°

Moderate deformity
HVA 30-40°
IMA 13-16°
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Severe deformity
HVA > 40°
IMA > 16°

v

Modifier — Distal
osteotomy * soft tissue
procedures
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osteotomy * soft tissue
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Double osteotomy, DMAA
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Chevron osteotomy
Biplanar if DMAA > 10°
with modified McBride

Chevron/modified McBride
+ Akin.
Proximal MT osteotomy
and modified McBride

Proximal osteotomy
+ first tarsometatarsal
arthrodesis + soft tissue
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Figure 5. Contemporary surgical management of the hallux valgus

Arthrodesis

First MTPJ arthrodesis is often indicated in cases of HV associated
with rheumatoid arthritis, recurrent deformities, severe cases,
hallux rigidus, or neurological conditions. This surgical procedure
effectively reduces the IMA while preserving the adductor pull on
the proximal phalanx, which is crucial for maintaining functional
alignment in the forefoot.”? The choice between an arthrodesis and
an osteotomy may ultimately depend on individual patient factors
and specific clinical scenarios, as well as considerations regarding
long-term functional outcomes.”

First MTC joint arthrodesis, commonly referred to as the Lapidus
procedure, is indicated for severe HV, first MTC instability, and
recurrent deformities. According to Klouda et al., the modified
Lapidus arthrodesis has demonstrated a success rate of
approximately 75% when employed as a primary corrective
measure.” This procedure is associated with changes in
metatarsal length; it typically results in a decrease of about 5 mm
when no bone graft is utilised, whereas the use of a graft may lead
to slight lengthening. These alterations can help restore alignment
of the first ray, but they can present technical challenges during the
surgical intervention.” Complications arising from this procedure
include HV, recurrence of deformities, deep vein thrombosis and
fixation failure. Moreover, stiffness is a prevalent postoperative
concern affecting a significant number of patients, with some
studies reporting rates around 58%.7® Recent studies have shown
that the modified Lapidus procedure effectively decreases the
pronation of the first metatarsal, contributing to improved clinical
outcomes and lower recurrence rates in patients with HV™
(Figure 5).

Conclusions

HV remains a common and multifaceted forefoot deformity with
numerous surgical options. Open procedures, particularly distal
osteotomies such as chevron and scarf, have demonstrated
high union rates and durable correction, though recurrence
remains a concern, particularly with under-correction or severe
deformities. Minimally invasive techniques, especially third- and
fourth-generation approaches, are increasingly supported by
evidence, offering benefits such as reduced soft tissue trauma
and faster recovery; however, long-term data are limited. Proximal
osteotomies and joint-preserving procedures like the Lapidus are
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crucial for high-grade or recurrent deformities, though they carry
increased risks of complications. Overall, successful management
requires careful patient assessment, deformity characterisation,
and surgical expertise. Further high-quality, long-term studies and
standardised outcome measures are needed to define the optimal
approach, improve durability, and minimise recurrence in this
widely encountered condition.
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