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Hallux valgus, the most common forefoot deformity, can restrict movement
and cause pain. Several internal and external variables contribute to the
development and advancement of the hallux valgus. Conservative and surgical

treatment methods must be determined depending on the severity of the bunion,

Keywords :
Hallux valgus
Forefoot deformity
Bunion

Foot and Ankle

as well as any concomitant foot and ankle diseases. Only when the condition is still
in its early stages can conservative management stop the progression of hallux
valgus. Surgical treatment of hallux valgus is technically difficult and carries a high

risk of recurrence and complications.
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Introduction

Hallux is valgus (HV), generally known as a bunion
which means turnip in Latin was first described by Carl
Hueter.! Hallux valgus (HV) or bunion is the most
prevalent deformity of the legs. HV often develops
when the first toe thumb deviates to the lateral and
metatarsal I deviate to medial.? The clinical image of
hallux valgus is a lateral deviation of the proximal
phalanx and a medial deviation of the first metatarsal
head as a result of adduction of the first metatarsus,
known as the metatarsus primus varus.?

Epidemiology & Etiology

The prevalence of this disease was 23% in people 18
to 65 years of age and increased by 36% in adults 65
years of age.> Women are more likely than men to have
hallux valgus, with ratios as high as 15:1.2 compared to
the barefoot population, the prevalence of this disorder
is also higher among people who wear shoes, especially
those who wear high heels or shoes with a small toe
space (typically observed in women's shoes).*
Intriguingly, in a study comparing men and women in a

barefoot society, women were shown to have twice the
chance of developing hallux valgus.® Some studies
described that hallux valgus may develop in
individuals who do not wear tight-fitting shoes or even
often bare shoes can be associated with a congenital
predisposition.®”

In the United States, there are 64 million people
who suffer from hallux valgus, however, there are no
statistics on the total population of hallux valgus in
Indonesia. However, studies have been conducted on
certain population groups, such as research conducted
by Soemarko et al. with the female population working
in supermarkets, indicating the occurrence of hallux
valgus up to 25.25% in the population of high-heel
users compared to flat-heels users, which is only
10.87%.®

Although the precise etiology of HV is unknown,
several factors support the presence of HV. These
factors are classified into two types: internal and
extrinsic factors. Intrinsic factors include heredity,
gender, ligament weakness, age, metatarsal primus
varus status, metatarsal architecture, pes planus, and a
tight Achilles tendon. Meanwhile, a shoe model and
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weight load are the extrinsic components.’
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Pathomechanics

Although the etiology of hallux valgus is complex,
it is believed to be caused by an imbalance between
extrinsic and intrinsic muscles, as well as the ligaments
of the legs.” Hallux valgus commonly arises in
phases.’? These phases do not always occur,
respectively, but simultaneously. 1. Since the medial
sesamoid and medial collateral ligaments are the only
medial supporting structures of the first metatarso-
phalangeal joint, their failure is the "early and essential
lesion".”® 2. The metatarsal head can then move
medially, detaching from the sesamoid structure. This
movement can be aided by an oblique or unstable
tarsometatarsal joint."'* 3. As it is connected at its base
to the sesamoids, the deep transverse ligament (via the
plantar plate), and the adductor hallucis tendon, the
proximal phalanx shifts into a valgus position. 4. The
crista and cartilage may be eroded by the metatarsal
head, which rests on the medial sesamoid. Although it
is immobile, the lateral sesamoid may appear to be in
the intermetatarsal region. 5. Due to pressure from the
shoes on a prominent medial eminence, the bursa
covering it may get thicker."* 6. The extensor and
flexor hallucis longus tendons appear in the bowstring
laterally, increasing valgus displacement and
occasionally acting as proximal phalanx dorsiflexion.'
7. The muscle forces operating across the metatarsal
head lead it to pronate as it detaches from the sesamoid
apparatus.” 8. The abductor hallucis normally resists
proximal phalanx valgus but becomes ineffective as its

Increase subtalar pronation or
congenital plantar flexed 1% ray

}_

Increase pressure under head 1
metatarsal

Unexplained

genetic factor ‘

1%t metatarsal deviates medial-dorsally
(more medial relative to proximal
phalanx)

Deformity of 1=
MTP anatomy

Muscle contractions stabilize joints
during gait

medial and plantar attachment rotates inferiorly.
Because the adductor hallucis is laterally connected to
the plantar surface, it tends to draw the phalanx into
pronation while also anchoring its base. 9. The weaker
dorsal metatarsophalangeal joint capsule is not
supported by tendons and rotates medially with
pronation, providing low stability. 10. Plantar pressure
can be transferred laterally by elevating the metatarsal
head with medial motion. The fifth metatarsal, which is
relatively movable, may also play."

Diagnosis

History

Hallux valgus has a chronically progressive onset.
Bunions, aesthetic problems, and shoes that require to
wear shoes are the three most frequently reported
problems by patients. Patients typically report acute
pain in the MTP joint, and difficulty with shoe wear
due to the medial eminence.® As the disease progresses,
the frequency, duration, and severity of the discomfort
gradually increase. Patients often complain of swelling,
tingling, or burning in the dorsal area due to the
compression of the digital nerve. This burning and
tingling sensation shows the presence of medial dorsal
cutaneous nerve neuritis, which could be caused by
compression of the deformity. Patients may also have
blisters, ulcers, interdigital keratosis, and sensitive skin
near abnormalities. These problems can result in severe
morbidity and frequently prevent the patient from
engaging in physical exercise.’
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Figure 1. Pathophysiology and mechanism Hallux valgus
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Physical examinations

The physical examination revealed: 1. Hallux rests
in the valgus position and pronates as a result of the
force generated by the deformity; 2. the entire first ray
section to evaluate the range of motion (ROM) of the
first metatarsophalangeal (MTP) (normal plantar-
flexion <15° and dorsiflexion 65 °© - 75°), the first tarso-
metatarsal, callus formations, sesamoid /arthritis pain;
3. check other deformities such as pes planus, lesser toe
deformities (mallet toe, hammer toe, claw toe, curly toe,
and crossover toe), midfoot and hindfoot conditions.
The severity based on the ROM of the first MTP is: 1.
normal (<15°); 2. mild (<20°); 3. moderate (20° - 40°); 4.
severe (>40°).1617

Additional Examinations

Radiological findings

Standing position (weight-bearing AP, lateral and
oblique views) may reveal metatarsal, hallux angulati-
on, and lateral displacement of sesamoids. On the
medial section of metatarsal I and metatarsal II, as well
as in the proximal phalanx I, imaginary lines are
depicted. Normally, the intermetatarsal angle is 9
degrees and the valgus angle in the MTP joint is 15
degrees. Angulations that are greater than the normal
angle will result in the diagnosis of hallux valgus. (2)
There are 4 classifications based on hallux valgus angle
(HVA)/intermetatarsal angle (IMA): 1. normal (<15°/
9°); 2. mild (15° - 30 ° / 9 ° - 13°); 3. moderate (30° - 40°/
13° - 20°); 4. severe (>40°/ >20°).2°

Figure 2. Deformity of Hallux Valgus on 1t MTP joint

Figure 3. Radiologic picture of Hallux valgus. Red line is
intermetatarsal angle (IMA). Orange line is Hallux valgus angle
(HVA).

Nonsurgical treatments

The American College of Foot and Ankle Surgeons
still encourages nonsurgical or conservative therapy
before contemplating more invasive therapies. If
medical intervention fails, surgical repair should be
taken into consideration.!® The patient’s specific
complaints are necessary to be determined. Pain
without a cosmetic concern is a proper indication for
conservative  treatment. Conservative treatment
options for hallux valgus include activity modification,
soft and comfortable wide-toe box shoes, spacers
between the big toe and the second toe, and avoidance
of tight and high-heeled shoes.’® Bunion pads can
help alleviate symptoms even more.® Although
orthotics may help reduce pain, they have not been
demonstrated to effectively prevent the advancement
of hallux valgus.®* At one year's follow-up in a
randomized controlled trial comparing surgery,
orthosis, and watchful waiting, 83%, 46%, and 24% of
patients in the surgery, orthosis, and control groups,
respectively, reported improvement in their pain
symptoms.”? The surgical group had the fewest
uncomfortable days, cosmetic disruption, and footwear
problems, as well as the best functional status and
treatment satisfaction.” If symptoms continue despite
conservative treatment, the revision surgical technique
should be selected using the same criteria as for the
basic HV deformity.?

Surgical treatments

Non-surgical therapeutic failures, recurring
infections, and ulcerations are all indications for
surgery.”® Meanwhile, surgical correction for cosmetic
deformities alone is not advisable because of the
recovery time and the potential for complications
associated with operative correction.’® The planned
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Figure 4. Operative treatment algorithm

operation is determined by the severity and extent of
the malformation. In general, there are four types of
surgeries: 1. metatarsal osteotomy, 2. proximal phalanx
osteotomy, 3. fusion procedures, and 4. resection
arthroplasty. Soft tissue procedures are usually
indicated for a very mild deformity in young patients.
Surgical correction is best performed until skeletal
maturity.2 The decision as to which type of correction is
chosen will depend on 1. MTP congruency, 2. the
presence of arthritic at the MTP, 3. IMA and 4. HVA >

According to research, distal osteotomy is
associated with reduced discomfort and increased
ability to resume exercise in the medium to long term.
Patient satisfaction with post-distal osteotomy HV is
generally good (75%), with a complication rate of 10%.?
If the deformity is minor (less than 25°), it can be
repaired by mending the surrounding soft tissues or by
metatarsal osteotomy. If a congruent articulation
radiograph is found, the deformity is most likely
caused by bone and can be corrected with distal
osteotomy. On the contrary, if the MTP articulation is
not congruent and the deformity is already present in
the joint, this is an indicator that a realignment is
required.?

If the articulation is still congruent, a distal
osteotomy combined with a correction osteotomy
based on the proximal phalanx can be performed in HV
in the moderate and severe categories (> 30 degrees / >
15 degrees). However, if the distortion is severe enough
to cause joint subluxation, soft tissue repair, and

proximal metatarsal osteotomy can be performed. The
goal of this basal portion osteotomy is to narrow the
intermetatarsal angle.? The Hallux valgus in the elderly
should be addressed with footwear modification, and if
it fails, arthroplasty excision can be performed. In
Keller's procedure, the proximal phalanx and the bun
protrusion are removed first. Previously, this type of
surgery was the most widely used, but the recurrence
rate was high, and complications such as loss of control
of the movement of the big toe, other metatarsals
having excessive loads, metatarsalgia, and other
cosmetic reasons could arise.”

Complications

Undercorrection, recurrence, overcorrection
(hallux varus), transfer metatarsalgia, nonunion,
malunion, avascular necrosis, arthritis, hardware
removal, nerve injury, and subsequently patient
unhappiness are some of the most frequently reported
complications following HV reconstruction.*” These
complications are likely to occur in 10% - 55% of cases.?
These complications can be asymptomatic at times, but
they frequently result in a painful and/or
dysfunctional first metatarsal. After HV surgery, a
recent systematic analysis of the literature found a
combined rate of postoperative patient dissatisfaction
of 10.6% and a residual pain level of 1.5% in the first
metatarsophalangeal (MP).” In comparison to distal
methods (Chevron: 5.56%), proximal operations
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(closing base wedge osteotomy: 8.82%; Lapidus: 8.19%)
have higher rates of revision surgery.”® Revision
surgery can be necessary if conservative methods do
not relieve pain. In certain circumstances, revision of
the first ray alone may result in a satisfactory outcome;
however, in others, surgery on the lesser rays or both
together may be required to obtain a mechanically
sound forefoot.”

Summary Points

1. Hallux valgus (HV) is a complex disorder with a
variety of deformities varying in severity, implying
that numerous variables are involved. Although
the exact etiology of HV is unknown, it is believed
that both intrinsic and extrinsic factors may play a
role in its development.

2. Physical examination and imaging assessment in a
weight-bearing position are required for the
diagnosis of HV.

3. Imaging assessment should describe the status of
MTP, mobility, presence of arthritis, and
radiographic parameters such as hallux valgus and
intermetatarsal angles.

4. Asymptomatic HV does not necessitate surgical

correction.

5. The first-line treatment for symptomatic HV is
conservative; including shoe modification, orthotic
use, and night splinting which unfortunately will
not reverse the deformity.

6. If conservative treatment fails, surgical correction
is recommended to improve functional outcomes.
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