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How does 
this happen?







Incidence 
&

Inheritance.



Nix et al.
J Foot Ankle Res 2010
Prevalence of hallux valgus in the
general population: a systematic review
and meta-analysis 

1. Study Results

a. A total of 78 papers reporting
results of 76 surveys (total 496,957
participants) were included and
grouped by study population for
meta-analysis. 



Piqué-Vidal et al.
JFAS 2007
Hallux Valgus Inheritance: Pedigree
Research in 350 Patients With Bunion
Deformity

1. Study Results

a. Family history of bunion
deformity was present in 90% of
probands, with vertical
transmission affecting some family
members across 3 generations,
which is compatible with autosomal
dominant inheritance with
incomplete penetrance. 



HAV 
Quaility of Life.



Yamamoto et al.
FAI 2016
Quality of Life in Patients With Untreated and
Symptomatic Hallux Valgus

1. All subscales and physical component summary
scores of the SF-36 for untreated HV patients were
significantly lower than those of the general
population.

a. Surgical decision making should not be based
on the severity of the deformity alone, but rather
the patient’s QOL should also be carefully
assessed.

2. Investigated the QOL of HV patients undergoing
corrective surgery using the SF-36. The authors
showed that the mental subscale scores, such as
vitality, social function, role-emotional, mental health,
and general health, were equal to or higher than
those of the general American population.

a. Thordarson et al. FAI 2005



Landmark
JHAV Article.



Coughlin
FAI 1995
Juvenile Hallux Valgus: Etiology and
Treatment 

1. 719 HAV repairs between 1-1983 to 1-1994
with 65 Juvenile cases (9%) – 45 patients (60
feet) met inclusion criteria

2. 40 F (52 feet) 88% : 5 M (8 feet) 12%

3. 33 L : 27 R

4. Average F/U 60 months (12-126 months)

5. Average age onset 11.8 years (2-18 years)
- 24 feet onset prior to 10 years (40%)

6. 52 of 60 (82%) related pre-op pain &
symptoms with standard footwear 11
patients (24%) related history of constricting
footwear

7. 58 of 60 (96%) related deformity
progression

8. Average DMAA 11.4°

9. Family Hx HAV – DMAA & HVA significantly
higher



Juvenile Hallux Valgus: Etiology and Treatment 

1. Family Hx of HAV – 31 of 43 (72%, 28 F & 3 M),
2 patients were adopted

2. 29/31 patients pattern consistent with maternal
transmission

3. Average age at surgery 15.9 years (10-21 years)
– 7 feet operated with open physis

4. Subjective outcomes – 51 excellent / 6 good / 3
fair

5. Subjective/objective outcomes using duPont
scoring system – 43 excellent (72%) / 12 good
(20%) / 3 fair (5%) / 2 poor (3%)

6. Complications – hallux varus 6 feet /
recurrence 6 patients (10%)

7. Pes planus was found to have no significant
association with the preoperative deformity or with
postoperative failure of surgery including under or
over correction.

8. Sarrafin’s Anatomy of Foot and Ankle – average
appearance & closure of ossification centers 1st
MTB (1.6 years F / 2.3 years M & 13.7 years F /
15.6 years M) & 1st MTH which is present in 95%
of children by age 4-5 years (2-3 years & 10-11
years)

Coughlin
FAI 1995



JHAV
&

Pes Planus.



Radiographic Assessment of Foot
Alignment in Juvenile Hallux Valgus
and Its Relationship to Flatfoot

1. There was no significant
difference in hindfoot alignment of
patients with JHV and controls.
Naviculocuboid overlap (P <.001),
lateral talo–first metatarsal angle (P
= .002), and metatarsus adductus
angle (P = .004) were significantly
greater in patients with JHV than in
controls, whereas the
anteroposterior talo–first metatarsal
angle (P = .026) was significantly
less.

Kim et al.
FAI 2019



Kim et al.
FAI 2019
Radiographic Assessment of Foot
Alignment in Juvenile Hallux Valgus
and Its Relationship to Flatfoot

1. Symptomatic and asymptomatic
JHV patient subsets showed no
significant radiologic differences.

2. Radiographic profiles in patients with
JHV were inconsistent with regard to
features of flatfoot, and foot alignment
was unrelated to the presence of
symptoms or degree of deformity in
JHV.



JHAV
Radiology.



Iliou et al.  
Acta Orthop
Traumatol Turc 2015
Relationship between
pedographic analysis and
the Manchester scale in
hallux valgus



Kaiser et al.
FAI 2018
Radiographic Evaluation
of First Metatarsal and
Medial Cuneiform
Morphology in Juvenile
Hallux Valgus
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Kaiser
et al.
FAI 2018
Radiographic
Evaluation of
First Metatarsal
and Medial
Cuneiform
Morphology in
Juvenile Hallux
Valgus

"Deformity in JHV was
highly correlated with both

the proximal and distal
morphology of the first
metatarsal and medial
cuneiform. Severe JHV

was associated with
increased bony deformity
and increased incongruity

of the MTPJ. Treatment
should be individualized,

but JHV treatment
algorithms can take this

information into account."



Ota et al.
J Foot Ankle Res
2018
Etiological factors in
hallux valgus, a three-
dimensional analysis of
the first metatarsal



Ota et al.
J Foot Ankle
Res 2018
Etiological factors
in hallux valgus, a
three-dimensional
analysis of the first
metatarsal

“Since the present study only
compared the torsion of the

1MT between the HV and
control groups, it is difficult to
assess possible mechanisms
underlying the morphological
change of the 1MT due to HV.

However, such a change in
morphology could possibly

emerge both congenitally and
developmentally.” 

“The 1MT showed significant
eversion in hallux valgus

patients compared to control
group patients. Previous

studies using radiography
have suggested that the 1MT

is rotated in the pronated
direction. However, the

present study clarified that the
1MT is not only rotated, but

also twisted, in the HV group.” 



Schmidt et al. Iowa Orthopaedic Journal 2021
The Rotational Positioning of the Bones in the Medial Column of the Foot: A

Weightbearing CT Analysis

While the proximal first metatarsal was found to be
pronated with an average of 33.9º, the distal
metatarsal demonstrated an average pronation of only
18.5º, with an overall significant difference of 15.6º,
consistent with intrinsic torsion of the bone from
proximal to distal

Ota et al. - torsional angle of the first metatarsal from
proximal to distal to be on average 17.6º in HV patients
and 4.7º in controls

Rotational profile of the distal metatarsal and proximal
phalanx was similar, which would be consistent with
the proximal phalanx of the first toe following the
alignment/malalignment of the distal metatarsal or
vice-versa.

27



JHAV
Conservative
Treatment.



Kilmartin et al JBJS Br 1994
A Controlled Prospective Trial of a Foot Orthosis for Juvenile Hallux Valgus

1. Screening of 6000 children between 9
and 10 years of age
2. 122 children had radiographic
confirmation HAV (2%)
3. Randomized treatment – functional
custom orthotic vs. no treatment
4. F/U every 6 months for 3 to 4 years
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Kilmartin et al JBJS Br 1994
A Controlled Prospective Trial of a Foot Orthosis for Juvenile Hallux Valgus

1. Radiographic parameters - HV & IM
angles
2. 29 children lost to F/U – 12 treatment
group : 17 control group
3. Unable to standardize footwear but
authors did not consider this as a
cofounder
4. 3 years after initial exam, children
were x-rayed again

30



Kilmartin et al JBJS Br 1994
A Controlled Prospective Trial of a Foot Orthosis for Juvenile Hallux Valgus

Biomechanical orthoses of the type we used should not be
used to treat juvenile hallux valgus; they appear to increase
the rate at which the condition progresses. In children with

unilateral hallux valgus the orthoses do not halt the
development of hallux valgus in the clinically normal foot.  
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JHAV
Progression
of Deformity.



Hyuk
Sung et al.
Foot Ankle Surg 2019
Natural progression of
radiographic indices in
juvenile hallux valgus
deformity



Hyuk
Sung et al.
Foot Ankle Surg 2019
Natural progression of
radiographic indices in
juvenile hallux valgus
deformity

JHV deformity could progress with aging - both HVA and DMAA increased by 0.8º per year
(p < 0.001 and p = 0.003, respectively).

HVA increased by 1.5º per year in patients age <10 years, whereas no significant change
in the HVA was noted in patients age ≥10 years

HVA increased by 0.8º per year (p < 0.001) in patients who had both HVA <15º and IMA≥
10º at the initial examination 

HVA of ≥15º regardless of the IMA at the initial examination, HVA increased by 0.5º per
year (p = 0.001)

Increased lateral talo-first metatarsal angle toward flatfoot deformity was associated with
increased IMA and MAA



JHAV
Sx Treatment.



Mahan & Cidambi Foot Ankle Clin N Am 2021
Juvenile Hallux Valgus

Conservative care should be used first before any invasive procedures. Significant deformity
can occur without any pain, and invasive treatment should not be initiated for deformity

alone, except in the instance of severe deformity causing skin compromise (more common
in developmentally delayed or neuromuscular patients who may not be able to express

discomfort). Shoe and activity modifications are usually the first line of treatment. Night
splints, bunion pads, and other commercial devices can be used to help relieve symptoms.

Surgical treatment should be reserved for bunions that are persistently painful despite
failure of conservative measures, typically in a patient who has reached skeletal maturity.
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Kaiser et al. FAI 2018
Radiographic Evaluation of First Metatarsal and Medial Cuneiform Morphology in

Juvenile Hallux Valgus

- Coughlin FAI 1995
- Helal Clin Orthop Relat Res 1985

JHV remains a difficult problem with an unsatisfactorily
high recurrence rate after corrective surgery. 
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Grace et al. 
JFAS 1999
Modified Lapidus
Arthrodesis for
Adolescent Hallux
Abducto Valgus

1. 23 patients (30 feet) with

2. Average age of 16.5 years 

3. Average F/U of 61 months

4. 21 F : 2 M

5. Average Pre-Op IM < = 13.3°

6. 2nd MT hypertrophy noted 60%
patients  

7. 25 excellent / 3 good / 2 fair

8. 2 recurrences 1 nonunion

9. Post-Op IM < = 5.4° (8° average in
reduction of IM)



Grace et al. 
JFAS 1999
Modified Lapidus
Arthrodesis for
Adolescent Hallux
Abducto Valgus

The modified Lapidus arthrodesis accomplishes two
major goals not attainable with metatarsal

osteotomies. This procedure will restore stability to the
first ray and eliminate disturbances in weight bearing

patterns of the forefoot. Additionally, the modified
Lapidus arthrodesis will address the apex of the
deformity, stabilizing the articulation and thereby

preventing recurrent deformity, eliminating
hypermobility of the first ray, and eliminating

multiplanar instability associated with an increased
tendency for the metatarsal to shift in both the sagittal

and transverse planes. 
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Mahan & Cidambi Foot Ankle Clin N Am 2021
Juvenile Hallux Valgus

The Lapidus procedure also includes an acute
correction of the 1 to 2 IMA. This does not

address the elevated DMAA often seen in JHV,
which would need to be addressed separately. 
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 Del Vecchio & Dalmau-Pasto Foot Ankle Clin N Am 2020
Percutaneous Lateral Release in Hallux Valgus Anatomic Basis and Indications



Yammine
&  Assi
Foot Ankle Srug 2018
A meta-analysis of
comparative clinical
studies of isolated
osteotomy versus
osteotomy with lateral
soft tissue release in
treating hallux valgus
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Kotlarsky et
al.
Foot Ankle Specialist
2021
Treatment of Adolescent
Hallux Valgus With
Percutaneous Distal
Metatarsal Osteotomy

 32 feet (27 patients)

All patients were <18
years of age

10 male patients
(12 feet) and 17 female
patients (20 feet)

Average age at surgery
was 15.8 years, with a
SD of 1.6 (median = 16
years; range = 13-18
years)

Average follow-up time
was 43 months, with a
SD of 22 months
(median = 30 months;
range = 24-94 months)

Average pre-op AOFAS =
66 (median = 64;
SD = 11), and post-op at
last follow-up, the
average score = 96
(median = 100; SD = 6)
(P < .0001)



Kotlarsky et
al.
Foot Ankle Specialist
2021
Treatment of Adolescent
Hallux Valgus With
Percutaneous Distal
Metatarsal Osteotomy



Lee et al.
Journal of the
Pediatric
Orthopaedic Society
of North America
2025

Treatment of
Adolescent Hallux
Valgus With
Percutaneous Distal
Metatarsal
Osteotomy
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Lee et al.
Journal of the
Pediatric
Orthopaedic
Society of North
America 2025

Treatment of
Adolescent
Hallux Valgus
With
Percutaneous
Distal
Metatarsal
Osteotomy

The current review is limited by the heterogeneity of available
studies, and these studies are limited in several ways. Large-scale

retrospective and prospective studies are few and long-term
follow-up studies are deficient. Longer term studies are needed to
fully assess the clinical, functional, and radiographic outcome over

time and accurately evaluate recurrence and complication rates.
Studies that compare MIS with open techniques for JHV are rare,
with only one prospective study [19] and one retrospective study

[25] identied in the literature. Furthermore, studies are complicated
because standardized assessments are lacking in evaluating

clinical and radiological outcomes. Although the AOFAS score is
commonly used to report clinical outcomes, it is not

recommended as a sole outcome measure [34].
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Tension Band
Lateral
Release.



SERI Procedure

Pre-Op
WB AP

Pre-Op
Axial Sesamoid

Pre-Op
WB Lateral
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SERI Procedure

Post-Op
WB AP

Post-Op zoomed on 1st MPJ
WB AP

Post-Op
WB Lateral
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SERI Procedure With Screws

Pre & Post-Op
WB AP

Pre & Post-Op
WB AP
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Tension Band Lateral Release 

Post-Op with pins
WB AP

Pre-Op 
WB AP

Post-Op with screws
WB AP
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JHAV
Surgical Cases.



SERI 
Case #1.

14 y/o F with HAV, PCFD, Equinus

Procedures - Gastroc recession, Evans,
Lapidus 











SERI 
Case #2.

15 y/o F with HAV, PCFD, Equinus

Procedures - Gastroc recession, Evans,
Lapidus

Follow-Up Procedures - HWR, SERI













SERI 
Case #3.

17 y/o F with HAV (elite tennis player,
had to both feet simultaneously due to

college recruitment and upcoming
season)

Procedures - SERI B/L















SERI 
Case #4.

16 y/o M with HAV 

Procedures Right - Lapidus, SERI

Procedure Left - SERI















Follow me
on social
media
@padeheer

Follow me for evidence-based insights that challenge assumptions
and advance foot & ankle care—from biomechanics and surgery to

education, leadership, and the business of medicine.






