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Abstract

Introduction: Hallux valgus (HV) is a prevalent forefoot deformity, defined by lateral
deviation of the great toe and medial displacement of the first metatarsal. When conservative
measures fail, surgical correction is often required. Despite numerous refined techniques,
postoperative recurrence remains a significant clinical challenge, with rates varying depending

on the procedure and patient-specific factors.

Aim: This review systematically evaluates the incidence of HV recurrence after surgery,
identifies anatomical, radiographic, and procedural risk factors, and assesses strategies to

prevent relapse and optimize long-term outcomes.

Methods: A comprehensive literature review was conducted using PubMed, Google Scholar,

Scopus, and ResearchGate.
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Results and Conclusion: HV recurrence is influenced by multiple factors, particularly pre- and
postoperative radiographic parameters such as hallux valgus angle (HVA), intermetatarsal angle
(IMA), and sesamoid position. Effective prevention relies on individualized surgical planning,
precise correction of deformities, and structured postoperative management, including
physiotherapy and appropriate footwear. Recognizing modifiable risk factors and applying
evidence-based strategies can reduce recurrence rates and improve patient satisfaction,

highlighting the importance of tailored long-term care in HV management.

Keywords: Hallux valgus; Recurrence; Surgical treatment; Postoperative care

Introduction

Hallux valgus is characterized by medial deviation of the first metatarsal and lateral deviation
of the proximal phalanx of the great toe. This deformity affects approximately 23% of the adult
population aged 18—65, with a significantly higher prevalence among women [1]. In advanced
cases, where conservative treatment proves ineffective, surgical intervention is employed to
correct the deformity and restore normal foot biomechanics. Despite satisfactory functional
outcomes, the recurrence rate ranges from 5% [2] to as high as 30% [3], depending on the

surgical technique used.

Recurrence Criteria

Surgical intervention for hallux valgus deformity is typically reserved for patients experiencing
pain, functional limitations, and unsuccessful outcomes from conservative treatments. Despite
substantial advancements in operative techniques, the recurrence of the deformity following
surgery continues to be a significant source of postoperative dissatisfaction among patients.
The definition of hallux valgus recurrence varies across the literature. The most commonly
accepted criteria rely on radiographic assessments, particularly the measurement of the hallux

valgus angle (HVA) on postoperative follow-up imaging. A threshold of HVA > 20° is



frequently used to define recurrence. This criterion has been adopted in numerous studies,
including those conducted by Choi G.W. et al. (2013) [4], Bock et al. (2015) [5], Castioni et al.
(2019) [6], Okuda et al. (2007, 2009, 2011) [7][8][9], and more recently by Weigelt et al. (2024)

[10], underscoring its clinical relevance in evaluating the long-term outcomes of hallux valgus

surgery.

Overall Recurrence Rate

According to a meta-analysis encompassing 23 studies with a combined sample of 2,914
patients aged 18 to 84 years, the average recurrence rate following surgical treatment of hallux
valgus was estimated at 24.86% (95% CI: 19.15-30.57), with substantial heterogeneity
observed across the included studies (I = 91.92%) [1]. These findings indicate that

approximately one in four patients may experience a recurrence of the deformity after surgery.

Recurrence Based on Surgical Technique

The likelihood of recurrence is also influenced by the type of surgical technique employed.

Scarf Osteotomy

Scarf osteotomy is one of the commonly utilized procedures in the surgical management of
hallux valgus. A systematic review encompassing 15 studies reported recurrence rates ranging
from 3.6% to as high as 78%. However, most studies demonstrated recurrence rates within the
range of 3.6%—11.3%. These discrepancies are likely attributable to variations in the definition
of recurrence and differences in the length of postoperative follow-up. Notably, studies with
extended follow-up periods of 10 to 14 years reported the highest recurrence rates—30% and

78%, respectively. [11]

Chevron Osteotomy
Chevron osteotomy is another widely adopted technique, typically indicated for patients with

mild to moderate hallux valgus deformities. In a study involving 100 patients, recurrence was



defined as a hallux valgus angle (HVA) of >15°. The results showed that 56 feet (73%)
demonstrated radiographic signs of recurrence. Among these, 11 cases (14%) were classified as
mild recurrence (HVA < 20°), 44 cases (57%) as moderate (20° < HVA < 40°), and 1 case (1%)
as severe (HVA >40°). Importantly, all recurrences were asymptomatic, and none of the patients

required revision surgery. [12]

Lapidus Osteotomy

The Lapidus procedure is primarily indicated for the correction of severe and advanced hallux
valgus deformities, particularly in the presence of first ray hypermobility. This technique
involves corrective arthrodesis of the first tarsometatarsal (TMT) joint, aiming to restore
structural alignment and stability of the medial column of the foot.

Despite its efficacy, recurrence of deformity following Lapidus osteotomy is not uncommon. A
retrospective study analyzing 126 Lapidus procedures reported that 46% of patients
demonstrated radiographic signs of recurrence; however, only 12% of cases necessitated
revision surgery. [13]

Another investigation, published in Foot & Ankle Orthopaedics in 2020, evaluated the
outcomes of 127 Lapidus surgeries and found a 38% radiographic recurrence rate, a 24% rate
of subjective recurrence (patient-reported), and a 9.5% rate of reoperation. [14] These findings
highlight the importance of long-term follow-up and patient-reported outcomes in evaluating

the durability of surgical correction.

ReveL Osteotomy

The ReveL osteotomy (Reversed L-shaped osteotomy) represents an alternative surgical
technique for the correction of moderate to severe hallux valgus deformities. It involves creating
a reversed L-shaped cut in the distal first metatarsal, allowing for stable correction through a
standardized, simplified, and less invasive approach. [15]

A long-term follow-up study conducted at Balgrist University Hospital in Switzerland assessed
the outcomes of this technique in 88 patients (131 feet), with a mean follow-up duration of 14.2
years (range: 10 to 18 years). The recurrence rate, defined as HVA > 20°, was 13.7%.
Postoperative satisfaction was high, with 94% of patients satisfied with the cosmetic outcome
and 92% reporting significant pain relief. Notably, the leading indication for revision was

symptomatic hardware irritation, accounting for 14.5% of reoperations. [10]



Risk Factors for Deformity Recurrence

Several anatomical and radiological features have been identified as significant risk factors for
the recurrence of hallux valgus deformity. Among the most relevant are the preoperative values
of the hallux valgus angle (HVA), intermetatarsal angle (IMA), distal metatarsal articular angle
(DMAA), and the postoperative position of the sesamoid bones.

Preoperative HVA and IMA Values

According to a meta-analysis published in 2021, elevated preoperative values of the hallux
valgus angle (HVA) and the intermetatarsal angle (IMA) are significantly associated with a
higher risk of deformity recurrence following surgical correction.

The study found a moderate positive correlation between the preoperative HVA and recurrence
(r=0.29; 95% CI: 0.14-0.43) and a weaker, though still positive, correlation for the IMA (r =
0.13; 95% CI: 0.00-0.27). [1]

Further supporting these findings, a 2024 study conducted in Switzerland identified a
preoperative HVA greater than 28° as a strong predictor of recurrence (odds ratio [OR] 9.1; p =
0.02) [10]. These results underscore the importance of careful radiological assessment before
surgery and tailoring the surgical approach to the individual anatomical characteristics of each

patient.

Postoperative Radiographic Parameters

The effectiveness of hallux valgus surgery depends not only on the precision of the operative
technique but also on the postoperative radiographic outcomes. Several studies have
demonstrated that suboptimal postoperative angular corrections significantly increase the risk
of recurrence.

One study published in The Journal of Bone & Joint Surgery reported that a postoperative HVA
> 8° was associated with a 28-fold increase in recurrence risk compared to cases with HVA <
8°.[16]

Similarly, findings from the Journal of Korean Foot and Ankle Society indicated that a
postoperative HVA > 16.7° and IMA > 8.2° may serve as significant predictors of recurrence.
Recognizing these parameters may inform surgical modifications aimed at reducing recurrence

rates. [17]



In addition, the previously mentioned study from Balgrist University Hospital identified a 6-
week postoperative HVA > 15° as a significant risk factor for recurrence (OR 4.6; p = 0.03).
[10]

Sesamoid Position

The position of the sesamoid bones beneath the head of the first metatarsal plays a critical role
in the stability of the first metatarsophalangeal (MTP) joint. Incomplete postoperative reduction
of the sesamoids has been identified as a potential risk factor for recurrence of hallux valgus
deformity. [18]

To evaluate sesamoid alignment, the Hardy and Clapham classification system is frequently
utilized. This system grades the medial sesamoid position relative to the longitudinal axis of the
first metatarsal on a scale from I to VII, thereby providing a standardized method for assessing
sesamoid displacement and estimating the risk of deformity recurrence. [19]

A retrospective study evaluating 65 feet with hallux valgus treated via proximal first metatarsal
osteotomy used the Hardy and Clapham system to assess sesamoid positioning. The findings
revealed that patients with incomplete sesamoid reduction (grades V-VII) demonstrated a
significantly higher recurrence rate compared to those with complete reduction (grades I-1V).
[8]

Consequently, surgeons should aim to achieve proper sesamoid alignment—defined as Hardy-
Clapham grades [-IV—during corrective procedures, as this is considered optimal and may

reduce the likelihood of recurrence.

DMAA

The distal metatarsal articular angle (DMAA) refers to the angle between the distal articular
surface of the first metatarsal and the longitudinal axis of its shaft. In healthy individuals, a
DMAA value below 10° is generally considered normal. [20] However, in patients with hallux
valgus, elevated DMAA values are commonly observed. [21]

A study involving 87 patients with hallux valgus found that those with a postoperative DMAA
greater than 11.3° exhibited a significantly increased risk of deformity recurrence. Notably, no
recurrence was observed in cases where the postoperative DMAA was below 11.3°. [22]
Based on these findings, it is recommended that surgical correction of DMAA should aim for

values below 11.3° to minimize the risk of recurrence and enhance long-term surgical outcomes.



Length of the First Metatarsal Bone

An additional factor that may influence the long-term outcome of treatment is the postoperative
length of the first metatarsal bone. Increasing evidence suggests that excessive elongation of
the first metatarsal may serve as a predictor of hallux valgus (HV) deformity recurrence.
Between 2008 and 2011, a total of 186 feet (105 left, 81 right) undergoing Chevron osteotomy
combined with distal soft tissue procedures were analyzed. It was observed that the mean
postoperative length of the hallux was 5.06 = 0.39 cm in the recurrence group versus 4.84 +
0.34 cm in the non-recurrence group (p < 0.001). Therefore, a postoperative first metatarsal
length exceeding 4.9 cm may constitute a significant risk factor for HV deformity relapse. [23]
An article published in The Foot journal in 2021 also underscores the importance of
appropriately planning the length of the first metatarsal in the context of surgical correction of
hallux valgus. The authors emphasize that accurate determination of this length can contribute
to minimizing the risk of postoperative deformity recurrence. [24]

Incorporating the first metatarsal length into preoperative planning and execution of hallux
valgus corrective surgery appears to be a crucial prognostic factor. Accumulated data indicate
that excessive postoperative length of the first metatarsal may be causally related to deformity
recurrence. Accordingly, precise surgical planning regarding this parameter may not only
enhance the stability of the correction but also reduce the risk of HV recurrence and improve

long-term treatment outcomes.

Obesity

Obesity is a well-recognized predictor in numerous orthopedic procedures; however, current
scientific evidence does not support a significant impact of obesity on the recurrence rate of
hallux valgus deformity following surgical intervention.

A study published in International Orthopaedics analyzing the outcomes of SCARF osteotomy
found no significant effect of overweight status on clinical and radiological outcomes. The
authors suggest that overweight has a limited influence on the results of this procedure, although
they acknowledge that a high body mass index (BMI) may contribute to the initial development
of HV. [25]



In a retrospective study involving 532 feet undergoing percutaneous hallux valgus correction,
no significant differences were observed in complication rates or reoperation frequencies

between patients with BMI <30 and those with BMI >30. [26]

Age

Patient age may constitute a significant factor influencing the outcomes of surgical treatment.
With the ongoing aging of the population, an increasing number of elderly patients undergo
orthopedic procedures—not only involving major joints but also smaller corrective surgeries
such as hallux valgus (HV) correction.

In a study involving 193 patients examining the impact of age on clinical and radiological
outcomes of HV treatment, it was found that older patients demonstrated comparable clinical
and radiological results to their younger counterparts, suggesting that age per se is not a decisive
factor affecting the likelihood of deformity recurrence. [27]

Conversely, a 2017 study including 254 patients reported that advanced age at the time of the
initial surgery was associated with a shorter interval to deformity recurrence. Specifically, the
mean time to recurrence was approximately 14 years, with older patients exhibiting a reduced
latency period. [28]

Furthermore, a study published in the Journal of Clinical Medicine in 2021 indicated that
advanced age was indirectly associated with an increased risk of HV recurrence, representing a
potential factor to consider during surgical planning. [1]

Current evidence therefore suggests that patient age may influence aspects related to the
recurrence of hallux valgus postoperatively, although it is not definitively established as an

independent predictor of this phenomenon.

Postoperative Recommendations

The success of hallux valgus surgery depends not only on the surgical technique but also
critically on postoperative foot care.

Following corrective surgery for hallux valgus, the standard recommendation is the use of
specialized postoperative footwear for a duration of 4 to 6 weeks. Immediate full weight-
bearing postoperatively may result in loss of fixation and complications such as malunion or

nonunion of the osteotomy. [29]
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Utilization of appropriate footwear that allows safe ambulation without adversely affecting the
surgical outcome is paramount immediately after the procedure. Postoperative rehabilitation is
focused on supporting plantar pressure distribution on the first ray and preserving joint mobility.
It constitutes an essential component of recovery after hallux valgus correction by facilitating
restoration of physiological gait and foot function. [30]

A study published in Foot and Ankle Surgery demonstrated that following hallux valgus fixation
surgery, postoperative shoes are recommended to reduce pressure on the first metatarsal head
and heel, thereby preventing overload of the surgical site. The study analyzed changes in plantar
load distribution with and without orthopedic footwear under increasing forces applied to the
foot. Results showed that mean pressures on the heel and first metatarsal head differed
significantly between groups (P < 0.005). Secondary analysis revealed that pressure without
footwear was significantly higher than with any type of orthopedic shoe (P < 0.005). [31]

In summary, the use of specialized postoperative footwear after hallux valgus surgery represents
a fundamental aspect of rehabilitation, contributing to pressure reduction in the forefoot,
enhancing patient comfort, and minimizing the risk of postoperative complications.
Physiotherapy constitutes another essential component of comprehensive postoperative
management, aimed not only at enhancing the function of the operated limb but also at reducing
the likelihood of deformity recurrence. Appropriately planned and conducted rehabilitation
facilitates optimization of the surgical outcomes in hallux valgus correction.

Results from a study published in Physical Therapy suggest that postoperative physiotherapy
and gait training can improve function and load transfer of the first ray following HV surgery.
[32]

The pivotal role of physiotherapy in achieving full recovery after surgery is also emphasized in
a 2025 article published in the International Journal of Medical Sciences and Research
(MEDIS). This study was conducted at the Femi Clinic Medical Center in Sofia, where
postoperative physiotherapy was administered over an 18-month period to 26 patients
undergoing surgical correction of hallux valgus. The study compared a standard physiotherapy
protocol (control group) with an advanced, more eclectic approach (experimental group)
incorporating various techniques such as proprioceptive neuromuscular facilitation (PNF),
balance training, soft tissue mobilization, kinesiotaping, analytical exercises, and orthotic
therapy. The results demonstrated that the experimental group experienced faster pain relief,

improved range of motion, enhanced intrinsic foot muscle strength, and greater patient
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satisfaction compared to the control group. The advanced rehabilitation program significantly
improved recovery outcomes, including functional capabilities and overall foot health. [33]
Exercise interventions have been shown to increase mobility and reduce pain in patients with
advanced hallux valgus, decrease the deformity angle in mild to moderate cases, and are
effective in preventing and correcting early-stage deformities. [34]

Postoperative physiotherapy following hallux valgus surgery is indispensable for effective
convalescence. Tailored rehabilitation programs can substantially enhance clinical outcomes,
alleviate patient pain, restore normal gait biomechanics, and reduce the risk of deformity

recurrence.

Conclusion

Despite advances in surgical techniques for hallux valgus correction, recurrence of deformity
remains a significant clinical challenge. Literature data indicate that the risk of recurrence may
be substantially modulated by a variety of preoperative and postoperative factors. Increased
hallux valgus angle (HVA) and intermetatarsal angle (IMA), incomplete sesamoid reduction,
inappropriate length of the first metatarsal, and inadequate correction of the distal metatarsal
articular angle (DMAA) are important predictors of recurrence. The influence of demographic
factors such as age and obesity remains equivocal.

Selection of the appropriate surgical technique and meticulous preoperative planning based on
radiological analysis are critical to minimizing the risk of recurrence. Equally important is
adherence to postoperative recommendations, including the use of specialized footwear and
appropriately prescribed physiotherapy, which can favorably impact correction stability and
proper foot function. These findings underscore the importance of an interdisciplinary approach
and highlight the need for continued research aimed at optimizing treatment methods and

secondary prevention of hallux valgus.
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