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SUMMARY 
 

Introduction: Hallux valgus (HV) is one of the most constant pathologies in orthopedics, compromising both soft and bony tissues 
of the first toe, being more common in women. This deformity is generated by a progressive subluxation in valgus of the 
metatarsophalangeal joint (MTF) of the first toe and a varus deviation of the first metatarsal.  

 

Objective: to detail current information related to hallux valgus, case description, etiology, epidemiology, pathophysiology, history, 
clinical evaluation, imaging approach, classification, treatment, prognosis and complications. 
 

Methodology: a total of 50 articles were analyzed in this review, including review and original articles, as well as clinical cases, of 
which 37 bibliographies were used because the other articles were not relevant for this study. The sources of information were 
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PubMed, Google Scholar and Cochrane; the terms used to search for information in Spanish, Portuguese and English were: hallux 
valgus, deformity, foot, metatarsal, bunions. 

 

Results: Hallux valgus deformity is relatively common, occurring in about 23% of adults aged 18 to 65 years and up to 36% of 
adults older than 65 years, and particularly in adult women, occurring in up to 30%. 
 

Conclusions: Hallux valgus, or bunion, is the valgus deviation of the first orthotic with a varus deviation of the first metatarsal. The 
establishment of a diagnosis can be made through physical examination, however imaging helps to determine the involvement of the 

first metatarsophalangeal joint. At the moment there are several surgical techniques developed to restore the deformity. Hallux valgus 
corrective surgery is effective, presenting high rates of pain relief, deformity correction and patient satisfaction, however it is not free 
of complications.  

 

KEY WORDS: hallux valgus, deformity, foot, metatarsal, bunions. 
 

 

INTRODUCTION 
Hallux valgus (HV) is one of the most common pathologies in 

orthopedics, involving both soft and bony tissues of the first toe, 

being more common in women. This deformity is caused by a 

progressive valgus subluxation of the metatarsophalangeal joint 

(MTF) of the first toe and a varus deviation of the first metatarsal. 

Hallux valgus is considered a multifactorial pathology. As the 

first toe deviates and pain increases, the affected individual tends 

to carry a greater percentage of weight on the heads of the lesser 

metatarsals, thus increasing the possibility of metatarsalgia in 

these toes, as well as hyperkeratosis or sometimes stress fractures. 

At the moment there are several surgical techniques developed to 

fix the deformity, and to alleviate the pain. The most common are 

corrective osteotomies, soft tissue plasty, resection arthroplasty 

and arthrodesis(1). 

 

METHODOLOGY 
A total of 50 articles were analyzed in this review, including 

review and original articles, as well as cases and clinical trials, of 

which 37 bibliographies were used because the information 

collected was not sufficiently important to be included in this 

study. The sources of information were Cochrane, PubMed and 

Google Scholar; the terms used to search for information in  

 

 

 

Spanish, Portuguese and English were: hallux valgus, deformity, 

foot, metatarsal, bunions. 

 

The choice of bibliography exposes elements related to hallux 

valgus; in addition to this factor, a case description, etiology, 

epidemiology, pathophysiology, history, clinical evaluation, 

imaging approach, classification, treatment, prognosis and 

complications are presented. 

 

DEVELOPMENT  
Case Description: a middle-aged male is shown who comes to a 

trauma consultation for presenting protrusion in the big toe of the 

left foot, generating pain, difficulty in ambulation and discomfort 

when wearing footwear. 

 

Complementary tests: 

● Physical examination was performed, finding limited 

mobility of the joint, lateral deviation of the big toe, 

beginning to tuck under the second toe.  

● Anteroposterior radiography shows hallux valgus, with 

metatarsophalangeal angulation, angulation between the 

first and second metatarsals. 

● Laboratory tests to rule out uric acid, diabetes. 
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Figure 1. Radiograph of the Patient Previously Mentioned, Showing Hallux Valgus. 

 
                                           Source: The Authors. 

Diagnosis: Hallux valgus. 

Results: Surgery was performed and treatment with analgesics 

and anti-inflammatory drugs was not effective. The use of another 

type of footwear was also recommended. The patient underwent  

 

 

 

surgical correction of hallux valgus, presenting pain relief and 

satisfaction with the surgery in the postoperative control; images 

of the immediate postoperative period are shown below. 

Figure 2. Immediate postoperative fluoroscopy of hallux valgus surgery in anteroposterior view of the foot. 

 

 
                                                                         Source: The Authors. 
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Figure 3. Immediate postoperative fluoroscopy of hallux valgus surgery in lateral foot view. 

 
                                                                              Source: The Authors. 

Conclusion: Hallux valgus corrective surgery is effective, 

however, the immediate postoperative period is painful for the 

patient, in spite of that, later the pain decreases presenting high 

satisfaction rates. The following is an analysis and an updated 

review of the subject. 

 

Etiology 

Although the exact biomechanical etiology of hallux valgus is not 

well understood, it is known that the medial prominence or 

bunion is the result of both medial deviation of the first metatarsal 

as well as lateral deviation and pronation of the hallux. There are 

some factors that give a predisposition to form hallux valgus, 

among them are genetics, female sex, age and tight footwear, 

however there are multiple other contributing factors such as 

short first metatarsal, first metatarsal in dorsiflexion, rigid or 

flexible planovalgus foot, equinus gastrocnemius, abnormal foot 

mechanics, flexible or rigid varus forefoot and hypermobility of 

the joints. There is bibliography where there is evidence that 

gouty arthritis, psoriatic arthritis, rheumatoid arthritis predisposes 

individuals to present the deformity, as well as the literature 

indicates an increase in the frequency in connective tissue 

disorders such as Marfan syndrome and Ehlers-Danlos syndrome 

and also in Down syndrome. Any muscle imbalance in the foot 

due to cerebral palsy, stroke or myelomeningocele can also lead 

to hallux valgus. Tight shoes and high heels are also seen as 

extrinsic predisposing factors to hallux valgus due to increased 

loading of the first metatarsal and valgus stress on the first MTF 

joint during gait(2-8). 

 

Pathophysiology 

It is currently thought that there is an imbalance between the 

extrinsic and intrinsic muscles of the foot as well as the ligaments. 

The first radius is inherently unstable because its stability depends 

on multiple static and dynamic structures at the first 

metatarsophalangeal (MTP) and first tarsometatarsal (TMT) 

joints.It is also thought that the first stage of hallux valgus 

deformity is the attenuation of the medial supporting components 

of the first radius, which generates a medial deviation of the first 

metatarsal and a lateral deviation and pronation of the hallux, 

presenting a progressive varus deformity at the first TMT joint. 

The maintenance of the alignment of the first metatarsal is due to 

the tension given by the peroneus longus laterally and the 

abductor hallucis muscle medially. The collateral ligaments do 

not allow movement along the transverse plane at the first MTP 

joint. As there is increased pressure on the first metatarsal head, 

the metatarsal will move medially and dorsally. This force 

increases the hallux angle and worsens with muscle stabilization 

during gait. Over time these forces push the first metatarsal 

medially and the hallux laterally, the medial collateral ligament 

and medial capsule tighten causing it to rupture. The medial 

prominence at the first MTF joint is due to the increased 

prominence of the first metatarsal head(4,5,9-12). 

 

Epidemiology 

Hallux valgus deformity is relatively common, occurring in about 

23% of adults aged 18 to 65 years and up to 36% of adults over 

65 years and particularly in adult women occurring in up to 30%. 

The prevalence is higher in those who wear shoes or heels 

compared to the barefoot population. Women present the 

deformity with twice the frequency, when comparing women and 

men in barefoot populations (4,13). 

 

Concomitant Disorders 

Metatarsus adductus: its prevalence is high, it is thought that 

concomitant metatarsus adductus makes corrective surgical 

procedures more difficult and presents higher recurrence rates. It 

is related to increased forefoot adduction, loss of the buttressing 

effect of the lesser metatarsals and underestimation of the degree 

of deformity. A comprehensive approach must be taken to 

properly manage hallux valgus with concomitant metatarsus 

adductus(14,15). 

 

Hammertoe: has a strong association with hallux valgus. It is 

usually considered a secondary deformity, because the hallux 

alters the position of the second toe. This deformity is thought to 

be due to the long flexor tendon dominating the intrinsic tendons. 

https://doi.org/10.36713/epra2013


                                                                                                                                                 ISSN (Online): 2455-3662 
 EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
 Volume: 10| Issue: 1| January 2024|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2023: 8.224 || ISI Value: 1.188 

 

 

2024 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013 --------------------------------------------------------------------67 

The hallux valgus deformity does not allow normal forefoot 

function in gait, transferring pressure from the big toe and 

overloading the lesser metatarsal heads(16,17). 

 

Achilles tendon contracture: there is a relationship between hallux 

valgus and a higher prevalence of Achilles tendon contracture, 

because a tight Achilles tendon generates greater forefoot 

pronation and increases valgus forces in the foot. Therefore, the 

peroneus longus loses its stabilizing capacity on the first 

metatarsal in the frontal plane, reducing the stability of the first 

radius and the medial column of the foot(18-20). 

 

Medial column collapse (flatfoot): there is a relationship between 

hallux valgus and flatfoot deformity due to the effect on the 

stability of the medial column. The flat foot generates a greater 

pronation of the first radius, increasing the load on the medial and 

plantar aspect of the first radius in heel elevation. Orthotics can 

be used as a first line of treatment, however, they do not resolve 

the hallux valgus deformity(21). 

 

Clinical Evaluation 

Some of the clinical features of hallux valgus are: 

● Pain in the lesser toes from hammertoe-related 

deformity or transfer metatarsalgia from altered gait 

patterns.  

● Pain in the medial aspect of the forefoot.  

● Persistent symptoms despite attempts to modify 

footwear or activity. 

● Significant bulge or prominence on the medial aspect of 

the forefoot.  

● Difficulty with some types of footwear because of the 

medial prominence at the first MTP joint.  

 

On physical examination, the following should be evaluated: 

● Hypermobility of the first radius. 

● Varus or valgus of the forefoot/rearfoot. 

● Stiffness of the subtalar joint. 

● Midtarsal joint stiffness. 

● Resting position of the calcaneus. 

● Tibial torsion and neutral position of the calcaneus.  

The evaluation can be divided into an unloaded and a loaded 

evaluation. 

Non-Weight Bearing: the position of the hallux, with respect to 

the second toe, should be evaluated in the transverse plane; this 

can be underlying, overriding or non-contact. Lateral deviation of 

the MTP may be due to a subluxation of the MTP joint. It is also 

necessary to analyze the range of movement of the first MTP joint 

to know the maximum available displacement being the normal 

plantar flexion of less than 15 degrees and dorsiflexion of 65 to 

75 degrees. Subsequently, the first MTP joint is checked for pain 

and crepitus, and finally the axis of motion is evaluated. 

 

Weight Bearing: the importance of the deformity is usually more 

noticeable when weight bearing. An increase in hallux abduction 

should be analyzed, as well as medial prominence, dorsiflexion 

of the first MTP joint and metatarsal varus. Some complementary 

laboratory studies can be considered when there is suspicion of 

systemic or metabolic disease, rheumatoid factor, erythrocyte 

sedimentation rate, uric acid, antinuclear antibody, C-reactive 

protein and complete blood count can be requested. If 

osteomyelitis is suspected, MRI or radionuclide imaging should 

be considered(4,5). 

 

Radiographic Approach 

Usually, a diagnosis can be established by physical examination, 

but imaging helps to determine the involvement of the first 

metatarsophalangeal joint. Initially, a simple AP and lateral 

loading radiograph of the foot is performed. In where a lateral 

deviation of the hallux can be found in the first metatarsal, being 

the normal angle of the hallux valgus inferior to 15 degrees and 

the intermetatarsal angle inferior to 9 degrees. Generally the 

deviation is generated transversely, however, HV deformity may 

result in rotation of the hallux. When the severity of the deformity 

is determined, the most appropriate treatment will be 

performed(4). 

 

Anteroposterior, lateral and axial projections of the sesamoid 

under weight bearing of the affected limb should also be obtained. 

The hallux valgus angle, the intermetatarsal angle 1-2 (IMA) and 

the distal metatarsal articular angle (DMAA) are measured from 

the AP view (Figure 4A). The DMAA is the angle created 

between the distal articular surface and the longitudinal axis of 

the first metatarsal (Figure 5). It serves to assess the congruence 

of the first metatarsophalangeal joint, being less than 10 degrees 

normal(22,23). 

 

Figure 4. Traditional hallux valgus measurements 

demonstrated on anteroposterior radiographs. Number 1 

corresponds to the first-second intermetatarsal angle (IMA); 

number 2 corresponds to the hallux valgus angle (HVA). 
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Source: Ray JJ, Friedmann AJ, Hanselman AE, Vaida J, Dayton 

PD, Hatch DJ, et al. Hallux Valgus(5). 

 

The axial view of the sesamoids is notable for assessing the 

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

metatarsal head and for assessing sesamoid subluxation or 

rotation of the first metatarsal. The presence of the "round sign" 

assesses the shape of the lateral margin of the first metatarsal head 

on AP radiographs, as well as can be used to assess first metatarsal 

rotation. Attention should be paid to the first MTF joint for 

evidence of arthritic changes. Weight-bearing computed 

tomography (CT) is now emerging as an important tool to provide 

a three-dimensional analysis of hallux valgus to further elucidate 

the pathogenesis of the deformity(24,25). 

 

Figure 5. Distal metatarsal articular angle (DMAA), which 

can be used to assess the congruency of the first 

metatarsophalangeal (MTP) joint. 

 
                            Source: Ray JJ, Friedmann AJ, Hanselman AE, 

Vaida J, Dayton PD, Hatch DJ, et al. Hallux Valgus(5). 

 

Imaging Classification Systems 

It can be divided into mild, moderate and severe according to the 

views:  

Anteroposterior: allows measurement of the intermetatarsal 

angle, hallux abductus angle, metatarsus adductus angle, hallux 

abductus interphalangeal, hallux rotation and the state of the first 

MTP joint.  

 

The lateral projection: identifies the position of the first 

metatarsal whether elevated or in plantar flexion, in addition to 

the dorsal exostosis/osteophytes.  

 

The lateral oblique projection: allows to recognize the density, 

uniformity and trabeculation of the bone.  

The axial projection of the sesamoids with weight bearing: it aims 

to find subluxations of the sesamoids and degenerative changes 

of the crests in the joints(4). 

● Grade: Hallux valgus angle (HVA) - Intermetatarsal 

angle (IMA) 

● Normal: less than 15 degrees - 9 degrees 

● Mild: 15 to 30 degrees - 9 to 13 degrees 

● Moderate: 30 to 40 degrees - 13 to 20 degrees 

● Severe: more than 40 degrees - more than 20 degrees 

 

Classical grading methods use the AP view on radiographs to 

recognize the severity of hallux valgus in the frontal plane 

according to HVA, IMA and DMAA, varying somewhat 

according to the literature. 

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

and DMAA <10 degrees.  

● Mild corresponds to HVA <20 degrees and IMA <11 

degrees.  

● Moderate implies an HVA of 20 to 40 degrees and an 

IMA of 11 to 16 degrees.  

● Severe corresponds to an HVA >40 degrees and an IMA 

>16 degrees. 

 

In addition, a new classification system for hallux valgus has been 

proposed that takes into account the complex triplanar nature of 

the deformity, focusing on determining the apex of the deformity 

using the principle of the anatomical center of rotation angulation 

or CORA(5). 

 

Treatment 

There are surgical and non-surgical treatments, being the latter 

the ones that are tried first hand, when this fails, the surgical 

procedure should be chosen. At the moment there is no definitive 

evidence that conservative treatment is effective, however, the 

literature still recommends using conservative therapy prior to 

surgery. It is essential that affected individuals experience wide 

shoes and braces before considering more invasive alternatives. 

The mission of conservative treatment is to control symptoms 

without correcting the anatomical deformity. Some of the non-

surgical treatment alternatives are: 

● Orthoses: optimizing alignment and support. 

● Medial bunion pads: prevent irritation of the deformity. 

● Shoe modification: wide and low-heeled shoes. 

● Stretching: improving joint mobility in the affected joint. 

● Analgesics: paracetamol and NSAIDs. 

● Ice: to reduce inflammation. 

 

If there is no pain control, management is considered to have 

failed, therefore surgical treatment may be chosen. The indication 

for surgery is based on the symptoms of pain and gait difficulty. 

The presence of arthritis and the severity of the deformity support 

the choice of the most appropriate procedure, since there are more 

than 150 surgical procedures for the correction of the deformity, 

however most of them present the basic approaches presented 

below. 

 

Osteotomy: a cut is made in the first metatarsal bone and it is 

placed in a less adducted position. The cut differs in position and 

shape depending on the surgical technique. In Wilson's osteotomy 

https://doi.org/10.36713/epra2013
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a straight cut is used, in V-osteotomy a wedge-shaped cut is made. 

The site of the cut can be an osteotomy proximal to the base, scarf 

osteotomy or in the diaphysis and distal osteotomy at the neck. 

There are studies where V-osteotomy outperforms the other 

treatment strategies, showing a normal hallux abductus angle at 

12 months, with a satisfaction rate of 80%. However, about 61% 

of individuals presented moderate problems with footwear. 

Minimally invasive techniques are now gaining popularity. A 

comparative study between open osteotomy and minimally 

invasive surgery revealed no significant differences in terms of 

success rate, however surgical time is decreased and scarring is 

less in minimally invasive surgery, and similar clinical and 

radiographic results were also found between the two treatment 

groups. 

 

Arthroplasty: the mobility of the first MTP joint remains, as long 

as the pain is improved by replacing the joint with an implant or 

removing the joint. Hemiarthroplasty can be performed as well as 

total arthroplasty. Hemiarthroplasty maintains finger length and 

requires less bone resection. An interpositional arthroplasty is 

used in people with severe hallux rigidus which helps maintain 

the range of motion of the joint. The most common arthroplasty 

is the Keller resection, in which up to half of the proximal phalanx 

is resected to increase dorsiflexion and decompress the joint. 

Following Keller arthroplasty surgery, high satisfaction rates of 

up to 75% and higher rates of total pain relief are found, with 12% 

showing increased pain.  

 

Soft tissue procedures: the procedure that primarily involves soft 

tissues is the McBride procedure, which removes the sesamoid of 

the fibula, generating flexion of the interphalangeal joint, 

hyperextension of the MTP joint and medial deviation of the 

hallux. A comparative study between V-tenotomy plus adductor 

and V-osteotomy alone showed minimal difference in mechanical 

correction and no difference in patient satisfaction. 

 

Arthrodesis: fuse the MTP joint in the correct position. This is 

only done with a significantly degenerated joint and with low 

probability of functional improvement, mostly used in the elderly. 

About 81% of those operated showed improvement in pain and 

ambulation. However, there are complications such as 

pseudarthrosis. Another arthrodesis alternative is the fusion of the 

first metatarsal-cuneiform joint, which is frequently reserved for 

cases of hypermobility of the first radius and strongly increased 

hallux valgus and first intermetatarsal angle. Currently, 

arthrodesis at this level has been modified to address triplanar 

hallux valgus deformity with favorable functional results, reduced 

recurrence rates and early return to weight-bearing activities.  

 

There are few studies evaluating the efficacy of these procedures. 

However, as surgical techniques have improved, the satisfaction 

of the affected individual has also improved. Postoperative care 

is determined primarily by the type of procedure performed. 

However, a dressing is usually placed at surgery to provide 

corrective forces. The dressing also compresses the surgical 

wound to decrease postoperative edema. The weight-bearing 

status will depend on the procedure and technique, but is usually 

limited in the first two weeks. Following suture removal, the 

affected individual can begin range-of-motion exercises and 

increase weight-bearing activities. Long-term monitoring is 

aimed at understanding the exact etiology to ensure that the 

deformity does not recur. Post-surgical patients may benefit from 

orthotic devices(4,26-30). 

 

Differential Diagnosis 

● Morton's neuroma. 

● Osteoarthrosis. 

● Hallux rigidus. 

● Turf toe. 

● Gout. 

● Freiberg's disease. 

● Septic joint. 

 

Prognosis 

The general prognosis is good. Individuals in the beginning 

should perform a trial of conservative treatments, if pain and 

functionality do not improve, surgery should be chosen. 

Postoperative recovery depends on the procedure and technique 

used. In any bone procedure, such as an osteotomy, healing of the 

complete bone union may take 6 to 7 weeks and may be longer in 

smokers. Usually the return to work activities can be done 

between 6 and 12 weeks after surgery. It has been shown that 

improvement takes up to 1 year postoperatively. 

 

Complications 

Post-surgical complications are different according to the 

procedure and the surgical technique performed. Among the most 

frequent complications are pseudarthrosis of bone, hematoma, 

numbness, osteomyelitis, cellulitis, avascular necrosis, hallux 

varus, limited joint range of motion, bursitis, hammertoe 

deformity of the second toe, degenerative disease of the 

metatarsal head, central metatarsalgia, medial dorsal cutaneous 

nerve entrapment, MTP joint synovitis and recurrence. Similarly, 

the incidences of recurrence vary according to the procedure and 

range from 10 to 47%. The etiology is usually multifactorial, 

however it usually includes poor surgical technique, anatomical 

predisposition, compliance with post-surgical instructions and 

medical comorbidities(13,31-34).  

Recurrence is the most common complication, with rates around 

8% and 78%. Avascular necrosis is an infrequent but devastating 

complication(35-37). 

 

CONCLUSIONS 
 Hallux valgus, or bunion, is the valgus deviation of the first 

orthotic with a varus deviation of the first metatarsal. The 

establishment of a diagnosis can be made through physical 

examination, however imaging helps to determine the 

involvement of the first metatarsophalangeal joint. At the moment 

there are several surgical techniques developed to restore the 

deformity. Hallux valgus corrective surgery is effective, 

presenting high rates of pain relief, deformity correction and 

patient satisfaction, however it is not free of complications. 

https://doi.org/10.36713/epra2013


                                                                                                                                                 ISSN (Online): 2455-3662 
 EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
 Volume: 10| Issue: 1| January 2024|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2023: 8.224 || ISI Value: 1.188 

 

 

2024 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013 --------------------------------------------------------------------70 

 

BIBLIOGRAPHY  
1. King-Martínez A, Estevez-Jaramillo M, King-Hayata M, 

Martínez-de Anda M, Cuellar-Avaroma A. Hallux valgus leve 
y moderado; tratamiento mediante cirugía de invasión mínima y 
su seguimiento a 2 años. Acta Ortopédica Mex. 2021;35(4):305–
10. 

2. Corrigan JP, Moore DP, Stephens MM. Effect of Heel Height on 
Forefoot Loading. Foot Ankle. 1993 Mar;14(3):148–52. 

3. Menz HB, Roddy E, Marshall M, Thomas MJ, Rathod T, Peat 
GM, et al. Epidemiology of Shoe Wearing Patterns Over Time 
in Older Women: Associations With Foot Pain and Hallux 
Valgus. J Gerontol A Biol Sci Med Sci. 2016 Dec;71(12):1682–
7. 

4. Kuhn J, Alvi F. Hallux Valgus. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2023 [cited 2023 
Dec 11]. Available from:  
http://www.ncbi.nlm.nih.gov/books/NBK553092/ 

5. Ray JJ, Friedmann AJ, Hanselman AE, Vaida J, Dayton PD, 
Hatch DJ, et al. Hallux Valgus. Foot Ankle Orthop. 2019 Apr 
1;4(2):247301141983850. 

6. Munteanu SE, Menz HB, Wark JD, Christie JJ, Scurrah KJ, Bui 
M, et al. Hallux Valgus, By Nature or Nurture? A Twin Study. 
Arthritis Care Res. 2017 Sep;69(9):1421–8. 

7. Coughlin MJ, Jones CP. Hallux Valgus: Demographics, 
Etiology, and Radiographic Assessment. Foot Ankle Int. 2007 
Jul;28(7):759–77. 

8. Coughlin MJ. Juvenile Hallux Valgus: Etiology and Treatment. 
Foot Ankle Int. 1995 Nov;16(11):682–97. 

9. Paley D, Herzenberg JE, Tetsworth K, McKie J, Bhave A. 
Deformity planning for frontal and sagittal plane corrective 
osteotomies. Orthop Clin North Am. 1994 Jul;25(3):425–65. 

10. Dayton P, Kauwe M, Feilmeier M. Is Our Current Paradigm for 
Evaluation and Management of the Bunion Deformity Flawed? 
A Discussion of Procedure Philosophy Relative to Anatomy. J 
Foot Ankle Surg. 2015 Jan;54(1):102–11. 

11. LaPorta GA, Nasser EM, Mulhern JL, Malay DS. The 
Mechanical Axis of the First Ray: A Radiographic Assessment 
in Hallux Abducto Valgus Evaluation. J Foot Ankle Surg. 2016 
Jan;55(1):28–34. 

12. Glasoe WM, Nuckley DJ, Ludewig PM. Hallux Valgus and the 
First Metatarsal Arch Segment: A Theoretical Biomechanical 
Perspective. Phys Ther. 2010 Jan 1;90(1):110–20. 

13. Nix S, Smith M, Vicenzino B. Prevalence of hallux valgus in the 
general population: a systematic review and meta-analysis. J 
Foot Ankle Res. 2010 Dec;3(1):21. 

14. Sharma J, Aydogan U. Algorithm for Severe Hallux Valgus 
Associated With Metatarsus Adductus. Foot Ankle Int. 2015 
Dec;36(12):1499–503. 

15. Aiyer AA, Shariff R, Ying L, Shub J, Myerson MS. Prevalence 
of Metatarsus Adductus in Patients Undergoing Hallux Valgus 
Surgery. Foot Ankle Int. 2014 Dec;35(12):1292–7. 

16. Wülker N, Mittag F. The Treatment of Hallux Valgus. Dtsch 
Ärztebl Int [Internet]. 2012 Dec 7 [cited 2023 Dec 11]; Available 
from: https://www.aerzteblatt.de/10.3238/arztebl.2012.0857 

17. Gribbin CK, Ellis SJ, Nguyen J, Williamson E, Cody EA. 
Relationship of Radiographic and Clinical Parameters With 
Hallux Valgus and Second Ray Pathology. Foot Ankle Int. 2017 
Jan;38(1):14–9. 

18. Johnson CH, Christensen JC. Biomechanics of the first ray part 
I. The effects of peroneus longus function: A three-dimensional 
kinematic study on a cadaver model. J Foot Ankle Surg. 1999 
Sep;38(5):313–21. 

19. Roling BA, Christensen JC, Johnson CH. Biomechanics of the 
first ray. Part IV: The effect of selected medial column 
arthrodeses. A three-dimensional kinematic analysis in a cadaver 
model. J Foot Ankle Surg. 2002 Sep;41(5):278–85. 

20. Digiovanni CW, Kuo R, Tejwani N, Price R, Hansen ST, 
Cziernecki J, et al. ISOLATED GASTROCNEMIUS 
TIGHTNESS: J Bone Jt Surg-Am Vol. 2002 Jun;84(6):962–70. 

21. Shibuya N, Kitterman RT, LaFontaine J, Jupiter DC. 
Demographic, Physical, and Radiographic Factors Associated 
with Functional Flatfoot Deformity. J Foot Ankle Surg. 2014 
Mar;53(2):168–72. 

22. Condon F, Kaliszer M, Conhyea D, Donnell TO, Shaju A, 
Masterson E. The First Intermetatarsal Angle in Hallux Valgus: 
An Analysis of Measurement Reliability and the Error Involved. 
Foot Ankle Int. 2002 Aug;23(8):717–21. 

23. Coughlin MJ, Freund E. The Reliability of Angular 
Measurements in Hallux Valgus Deformities. Foot Ankle Int. 
2001 May;22(5):369–79. 

24. Kim Y, Kim JS, Young KW, Naraghi R, Cho HK, Lee SY. A New 
Measure of Tibial Sesamoid Position in Hallux Valgus in 
Relation to the Coronal Rotation of the First Metatarsal in CT 
Scans. Foot Ankle Int. 2015 Aug;36(8):944–52. 

25. Okuda R, Kinoshita M, Yasuda T, Jotoku T, Kitano N, Shima H. 
The Shape of the Lateral Edge of the First Metatarsal Head as a 
Risk Factor for Recurrence of Hallux Valgus: J Bone Jt Surg. 
2007 Oct;89(10):2163–72. 

26. Donley BG, Vaughn RA, Stephenson KA, Richardson EG. 
Keller Resection Arthroplasty for Treatment of Hallux Valgus 
Deformity: Increased Correction with Fibular Sesamoidectomy. 
Foot Ankle Int. 2002 Aug;23(8):699–703. 

27. Kaufmann G, Dammerer D, Heyenbrock F, Braito M, 
Moertlbauer L, Liebensteiner M. Minimally invasive versus 
open chevron osteotomy for hallux valgus correction: a 
randomized controlled trial. Int Orthop. 2019 Feb;43(2):343–50. 

28. Torkki M, Malmivaara A, Seitsalo S, Hoikka V, Laippala P, 
Paavolainen P. Surgery vs Orthosis vs Watchful Waiting for 
Hallux Valgus: A Randomized Controlled Trial. JAMA. 2001 
May 16;285(19):2474. 

29. Giannini S, Faldini C, Nanni M, Di Martino A, Luciani D, 
Vannini F. A minimally invasive technique for surgical 
treatment of hallux valgus: simple, effective, rapid, inexpensive 
(SERI). Int Orthop. 2013 Sep;37(9):1805–13. 

30. Dujela MD, Langan T, Cottom JM, DeCarbo WT, McAlister JE, 
Hyer CF. Lapidus Arthrodesis. Clin Podiatr Med Surg. 2022 
Apr;39(2):187–206. 

31. Krannitz KW, Fong HW, Fallat LM, Kish J. The Effect of 
Cigarette Smoking on Radiographic Bone Healing After Elective 
Foot Surgery. J Foot Ankle Surg. 2009 Sep;48(5):525–7. 

32. Duan X, Kadakia AR. Salvage of recurrence after failed surgical 
treatment of hallux valgus. Arch Orthop Trauma Surg. 2012 
Apr;132(4):477–85. 

33. Aiyer A, Shub J, Shariff R, Ying L, Myerson M. Radiographic 
Recurrence of Deformity After Hallux Valgus Surgery in 
Patients With Metatarsus Adductus. Foot Ankle Int. 2016 
Feb;37(2):165–71. 

https://doi.org/10.36713/epra2013


                                                                                                                                                 ISSN (Online): 2455-3662 
 EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
 Volume: 10| Issue: 1| January 2024|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2023: 8.224 || ISI Value: 1.188 

 

 

2024 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013 --------------------------------------------------------------------71 

34. Neuritic bunion syndrome. J Am Podiatr Med Assoc. 1986 
Nov;76(11):641–4. 

35. Jeuken RM, Schotanus MGM, Kort NP, Deenik A, Jong B, 
Hendrickx RPM. Long-term Follow-up of a Randomized 
Controlled Trial Comparing Scarf to Chevron Osteotomy in 
Hallux Valgus Correction. Foot Ankle Int. 2016 Jul;37(7):687–
95. 

36. Pentikainen I, Ojala R, Ohtonen P, Piippo J, Leppilahti J. 
Preoperative Radiological Factors Correlated to Long-Term 
Recurrence of Hallux Valgus Following Distal Chevron 
Osteotomy. Foot Ankle Int. 2014 Dec;35(12):1262–7. 

37. Bock P, Kluger R, Kristen KH, Mittlböck M, Schuh R, Trnka 
HJ. The Scarf Osteotomy with Minimally Invasive Lateral 
Release for Treatment of Hallux Valgus Deformity: Intermediate 
and Long-Term Results. J Bone Jt Surg. 2015 Aug;97(15):1238–
45. 

 

Conflict of Interest Statement                                                                      

The authors report no conflicts of interest.    

 

Funding 

The authors report no funding by any organization or company. 

 

 

 

 

https://doi.org/10.36713/epra2013

