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Abstract
Objective: To analyze outcomes of hallux valgus surgical correction using the Reverdin-Isham technique by means of clinical and ra-
diographic studies. 

Methods: We retrospectively assessed 43 feet (38 patients) with moderate to severe hallux valgus treated from June 2009 to July 
2014. Mean age at surgery was 59 years; mean postoperative follow-up time was 79 months. Patients were assessed at pre- and posto-
perative periods both functionally, by the American Orthopaedic Foot and Ankle Society (AOFAS) score, and radiographically, by the 
hallux valgus angle (HVA), intermetatarsal angle (IMA), distal metatarsal articular angle (DMAA), and shortening of 1st metatarsal bone. 

Results: AOFAS scores had a mean increase of 55 points. Mean HVA decreased 14.5°, whereas IMA and DMAA exhibited a mean decrease  
of 3.8° and 9.7°, respectively. Mean shortening of the first metatarsal bone was 3mm. 

Conclusion: The presented surgical technique showed to be effective to correct mild to moderate hallux valgus, resulting in appropriate 
angle correction angular and significant increase in AOFAS scores. 
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Introduction
Hallux valgus, the main deformity of the forefoot, is cha-

racterized by a lateral deviation of the hallux and a medial 
deviation of the first metatarsal, producing a bony protrusion 
at the metatarsophalangeal joint (MTPJ)(1,2).

Conservative treatment may relieve pain, but it is ineffective 
in correcting the deformity. Surgery is indicated in sympto-
matic cases, which are usually associated with difficulty in 
wearing certain types of shoes. The procedure aims to cor-
rect alignment of the first ray, in order to maintain biomecha-
nical functionality of the forefoot(2,3).

Increasingly less invasive techniques have been used for 
ortho pedic treatment. In foot surgery, percutaneous approach 
stands out due to its potential advantages over open techni-
ques, such as: use of loco-regional anesthesia and of small or 

punctiform incisions, non routine use of synthesis material, 
immediate ambulation, low rates of skin complications and 
of postoperative pain(3-7). Furthermore, percutaneous appro-
ach allows surgeons to intervene on the deformity without 
directly exposing tissues and anatomical structures, thus re-
ducing trauma to the involved soft parts. Due to the small 
size of the incision, radiological guidance with fluoroscopy is 
required(4,6,7).

Percutaneous foot surgery is a recent technique assessed 
by few studies reporting long-term outcomes in the interna-
tional literature, which makes it difficult to implement and 
systematize this technique(5,7).

The aim of this study is to analyze functional and radiolo-
gical outcomes of percutaneous surgical treatment of hallux 
valgus using the Reverdin-Isham technique, with a mean 
follow-up of six and a half years. 

http://orcid.org/0000-0003-1158-2643
https://orcid.org/0000-0002-0778-2506
https://orcid.org/0000-0001-5470-8379
https://orcid.org/0000-0002-1775-6870
https://orcid.org/0000-0001-5273-4303
https://orcid.org/0000-0003-4652-4400
https://orcid.org/0000-0003-1048-7134


Lara et al. Percutaneous surgical treatment of hallux valgus: retrospective study with 6.5-year follow-up

279J Foot Ankle. 2020;14(3):278-84

Methods
This study was approved by the Institutional Review Board 

and registered on the Plataforma Brasil database under 
CAAE (Ethics Evaluation Submission Certificate) number: 
36043320.0.0000.5501.

From June 2009 to July 2014, 92 patients with mild to mo-
derate hallux valgus were operated in our Hospital and in 
the private clinic of one of the authors. The surgical tech-
nique employed a percutaneous approach, as proposed by 
Isham(6,8).

The study included patients with symptomatic hallux val-
gus classified as mild or moderate(9) and with a postoperative 
follow-up longer than five years. 

Exclusion criteria were patients with severe hallux valgus, 
rheumatoid arthritis, neurological disorders, arthrosis of hallux 
metatarsophalangeal joint radiologically visualized (accor-
ding to Coughlin and Shurmas1), history of previous surge-
ries or fractures of the forefoot, and postoperative follow-up 
shorter than five years. 

Patients were contacted by telephone, and 38 individuals 
(46.7% of total) returned for outpatient assessment, totaling 
43 feet. All participants were informed on study objectives 
and signed a free informed consent. Weight-bearing radio-
graphs of the foot were taken in the anteroposterior (AP) and 
profile incidences, according to routine procedures. Angles 
were manually measured using a goniometer on the pre- and 
postoperative AP x-rays. Hallux valgus angle (HVA), inter-
metatarsal angle (IMA), and distal metatarsal articular angle 
(DMAA) were obtained(10,11). Length of the first metatarsal was 
also assessed through a line drawn from the center of joint 
surface of the first metatarsal head to the center of the me-
tatarsal-cuneiform joint(7). The x-rays obtained at public ser-
vices were analog. For calculating postoperative shortening, 
the length of distal phalanx of the hallux was used as a scale. 
Images obtained at private services were digital and had a 
scale, which facilitated proportional calculation.

All measurements were made by orthopedists belonging to 
the foot and ankle surgical staff at our service.

Clinical assessment was conducted using the translated ver-
sion of the questionnaire proposed by the American Ortho-
paedic Foot and Ankle Society (AOFAS) for disorders of the 
hallux(12) As requested in the questionnaire, range of motion 
of hallux interphalangeal or metatarsophalangeal joints was 
assessed using a goniometer, both in the pre- and postope-
rative periods.

All postoperative complications were registered on medical 
records. The following events were considered as complica-
tions: surgical wound intercurrences, sensory or motor chan-
ges in the hallux, residual callosities and deformities affecting 
the hallux or the small toes, unpredicted displacement of me-
tatarsal osteotomy, delayed consolidation (absence of bony 
callus after 8 weeks), relapses, or evolution with osteodege-
nerative changes.

Surgical technique
Procedures were conducted by a team of three orthope-

dists specialized in foot and ankle surgery. We used the per-

cutaneous Reverdin technique modified by Isham(6,8) on all 
43 feet, associated with proximal phalangeal (Akin) osteo-
tomy(13) and with adductor hallucis tenotomy(4,6).

Patients were placed in the supine position, without using 
tourniquet, and were under loco-regional anesthesia (5-in-1 
blocks) at the ankle(14).

The special material used was a MIS 64 beaver blade, a 
Wedge 4.1-mm roughing burr, a long Shannon osteotomy 
burr, and manual bone rasps. The burrs were rotated using 
a drilling motor operating at 6,000 rotations per minute 
(Figure 1).

1. Exostectomy – it was performed through a 5-to-8-mm in-
cision on the medial and plantar surface of the first meta-
tarsal (Figure 2). Sectioning was started on a single plane 
and was made towards the end of exostosis. The joint cap-
sule was then detached using a scraper. Removal of exos-
tosis started using a 4.1-mm roughing burr. The resulting 
bone fragments were removed by manual expression and 
cleaned with saline.

Figure 1. Special materials. A. MIS scalpel handle and its blades B. 

Manual rasps. C. Handpiece with burr.

A B

C

Figure 2. Route of surgical access for the conduction of exostec-

tomy and osteotomy.
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2. Distal osteotomy of the first metatarsal bone, following the 
technique described by Reverdin modified by Isham(6,8) – 
A long Shannon burr (cutting burr) was introduced throu-
gh the same surgical approach and placed on the medial 
surface of the metatarsal bone in an oblique direction of 
45°. In this position, osteotomy cut was started up to the 
lateral cortical surface, which was maintained intact to 
achieve greater stability. By moving the hallux towards a 
varus alignment, the space generated by the osteotomy 
cut is closed, leading to osteoclasis of the lateral cortical 
surface (Figure 3).

3. Adductor hallucis tenotomy and lateral capsulotomy - With 
a new 2-mm incision at the dorsolateral region of the hallux 
MTPJ, adductor hallucis tendon and the lateral capsule were 
sectioned.

4. Proximal phalangeal osteotomy of hallux (Akin)(13) – 
Through another surgical approach measuring from 3 to 
5mm on the dorsal and medial surface of the first phalan-
geal base, a medial osteotomy was performed using a long 
Shannon burr without crossing the cortical lateral bone, 
maintaining a greater stability with osteoclasis after valgus 
osteotomy of the toe.

Figure 4 shows intraoperative radiological images of the steps 
described above.

5. Immobilization and postoperative – At the end of the sur-
gery, an elastic bandage was applied, maintaining a slight 
hypercorrection of the hallux. Bandages were changed 
weekly during the first four weeks and, in the two sub-
sequent weeks, by the patient. Patients were allowed to 
walk wearing rigid sole shoes from the first day up to the 
second postoperative month (Figure 5). Patients were ins-
tructed to mobilize the hallux after the first week. Physical 
therapy was requested after the first postoperative week. 

The paired t test was applied to compare pre- and postope-
rative angle measures and AOFAS scores. This test is based 
on the assumption of data distribution normality, which was 
investigated using the Kolmogorov-Smirnov test. Level of sig-
nificance was set at below 0.05 and represented by “*”.

Figure 3. Scheme of the desired result after distal metatarsal 

osteotomy and phalangeal Akin osteotomy – A. Frontal view, B. 

Lateral view.

A B

Figure 4. Intraoperative anteroposterior fluoroscopy images used 

to guide each stage of the procedure. A. Exostectomy B. Distal 

metatarsal osteotomy C. Adductor hallucis tenotomy D. Proximal 

phalangeal osteotomy.

A B

DC

Figure 5. A. Postoperative bandage B. Rigid sole shoe.

A B

Statistical analyses were performed using the SPSS 20.0 
and STATA 12 statistical software.

Results
There was a predominance of women (36 patients, or 94.7%) 

over men (2 patients, or 5.3%). Mean age at the time of sur-
gery was 59 years (range: 38-83 years). Minimum and maxi-
mum postoperative follow-up times were 60 months and 108 
months, respectively, with a mean 79 months (6.58 years). 
The right side was the most affected one, with 25 feet (58.1%), 
compared with the left side, com 18 feet (41.9%). Five patients 
presented with bilateral deformity. 
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In addition to hallux valgus, 37.2% of the operated feet (18 
feet) had other associated conditions, which were corrected 
during the same surgical percutaneous procedure. These 
conditions were the following: tailor’s bunion (2), 2nd supra-a-
dductus toe (7), 2nd and 3rd ray metatarsalgia (3), 2nd, 3rd, and 
4th ray metatarsalgia (1), Claw of the 2nd toe (1), claw of the 2nd 
and 3rd toes (2), claw of the 2nd and 4th toes (1), and claw of all 
the lesser toes (1).

Mean pre- and postoperative HVAs were 26.5° (SD=7.3°) 
and 12.0° (SD=6.7°), respectively, showing a reduction of 14.5° 
(SD=7.8°; 95%CI: -16.9° to -12.1°; p<0.0001*). With regard to 
IMA, pre- and postoperative means were 14.1° (SD=3.1°) and 
10.3° (SD=2.0°), showing a mean decrease of 3.8° (SD=3.4°; 
95%CI: -4.8° to -2.7°; p<0.0001*). Mean pre- and postoperative 
DMAA ranged from 19.6° (SD=8.9°) to 10.0° (SD=7.0°), with a 
decrease of 9.7° (SD=8.5°; 95%CI: -12.3° to -7.0°; p<0.0001*). 
Mean values for the three angles were statistically lower in the 
postoperative period (Table 1).

Mean AOFAS score was 38.7 (SD=11.4) points in the preo-
perative period and 93.7 (SD=5.1) points in the postope-
rative period, showing a statistically significant increase  
(p<0.0001*) of 55.0 points (SD=12.3; 95%CI: 51.2 to 58.8;  

p<0.0001*) (Table 2).

Mean shortening of the first metatarsal bone was 3mm 
(SD=0.9mm; 95%CI: 2.7 to 3.3mm), with a minimum of 2mm 
and a maximum of 5mm.

Complications
Surgical complications are shown in table 3. Moderate res-

triction of metatarsophalangeal flexion and extension (between 
30 and 74°, according to the AOFAS questionnaire) was the 
most common complication, being present in six feet (13.9%). 
There was a case of asymptomatic insufficient exostectomy 
(incomplete smoothing of exostosis4) diagnosed radiogra-
phically in the postoperative period. A case of pain on the sur-
gical scar was reported (secondary to a burn caused by the 
burr), as well as a case of hypoesthesia of the medial hallux 
surface, which was resolved after 4 months, and of delayed 
consolidation, with the presence of bony callus after 3 months. 
All of these cases resolved spontaneously with no sequelae. 

Figure 6 shows a case of satisfactory correction and a case 
of complication as examples.

Table 1. Variation in pre- and postoperative measures in the sample of feet

n=43 
Assessment

p
Preoperative Postoperative Variation (Post-Pre)

Hallux Valgus Angle (o) <0.0001* 

Mean (SD) 26.5 (7.3) 12.0 (6.7) -14.5 (7.8)

Median 26.0 10.0 -13.0

Minimum – maximum 12.0 to 42.0 0.0 to 34.0 -30.0 to -2.0

Intermetatarsal Ângle (o)   <0.0001* 

Mean (SD) 14.1 (3.1) 10.3 (2) -3.8 (3.4)

Median 14.0 10.0 -4.0

Minimum – maximum 9.0 to 24.0 7.0 to 16.0 -11.0 to 5.0

Distal Metatarsal Articular Angle (o)       <0.0001* 

Mean (SD) 19.6 (8.9) 10.0 (7.0) -9.7 (8.5)

Median 16.0 8.0 -9.0

Minimum – maximum 5.0 to 45.0 0.0 to 28.0 -30.0 to 6.0
n: number of feet; SD: Standard Deviation.
p: descriptive level of the Student’s t test for paired samples.
Intraclass correlation - Hallux Valgus Angle (0.15; 95%CI: 0.02 to 0.63), Intermetatarsal Angle (0.15; 95%CI: 0.02 to 0.62), Distal Metatarsal Articular Angle (0.44; 95%CI: 0.23 to 0.67).

Table 2. AOFAS scores 

n=43
Assessment

p
Preoperative Postoperative Variation (Post - Pre)

AOFAS score p<0.0001*

Mean (SD) 38.7 (11.4) 93.7 (5.1) 55.0 (12.3)  

Median 35.0 95.0 60.0  

Minimum – maximum 22.0 to 70.0 75.0 to 100.0 25.0 to 73.0  
n: number of feet; SD: Standard Deviation.
p: descriptive level of the Student’s t test for paired samples.
Intraclass correlation: 0.33 (95%CI: 0.00 to 0.99).
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Discussion
Mean AOFAS score was 38.7 points before surgery and 

reached 93.7 after surgery, showing a mean increase of 55 
points. In a study previously published by the same authors 
of the present study and involving the same surgical techni-
que, but with a shorter follow-up, mean variation was 40.9 
points(3). This improvement in scores may be justified by the 
fact that we have already overcome the learning curve, thus 
improving our results. In the searched literature, postopera-
tive values obtained by the questionnaire were close to 90 
points(7,16-20), reaching up to 95 points, according to Restuccia 
et al.(21) and Reyes et al.(22)

HVA correction followed the procedures described by most 
studies that used the same technique, resulting in a mean de-
crease of 14.5°(7,18-20)

. IMA had a mean decrease of 3.8°, a value 
similar to that found by other authors(7,19,21) and comparable to 
that reported in studies using the Bosch technique(16, 17).

The Reverdin-Isham technique allowed us to achieve a sig-
nificant correction of DMAA, with a mean of 9.7°. This result 
was superior to that of other studies using the same techni-
que(17,20,21) Compared to studies that used the Bosch techni-
que(16,17,23), a greater DMAA correction with a smaller surgical 
approach. Since the Reverdin-Isham technique is an intracap-
sular technique, it is not recommended in isolation on feet 
with an intermetarsal angle higher than 18°, because the ca-
pacity of correction of this technique is relativity lower than 
that of extracapsular techniques(4). For this reason, patients 
with severe hallux valgus were excluded from the study. 

Excessive shortening of the first metatarsal bone leading 
to imbalance of the metatasal formula is one is one of main 
factors causing transfer metatarsalgia in the long-term post-
-operative period. According to Isham, the expected value for 
shortening with this technique would be 5 mm(24). Prado et 
al. found 7mm of shortening, and metatarsalgia was present 
in 25% of their cases(9). Our mean shortening was 3 mm, and 
there were no complaints of metatarsalgia after the procedure. 
The fact that we used burrs with a thickness of 2 or 2.2mm may 
have led to a lower shortening of first ray, thus maintaining a 
harmonious metatarsal formula and a painless foot.

The decrease in MTPJ range of motion (included in the 
AOFAS questionnaire) is one of the main complications of 
hallux valgus surgery(7,22,25). In the present study, it was the 
most common complication, occurring in six feet (Table 3) 
that showed moderate limitation in flexion-extension range 
(between 30 and 74°). This fact may be justified by the fact 
that, in intra-articular osteotomies, correction is maintained 
by postoperative immobilization, favoring mobility limitation. 
According to Carvalho et al.(19), when performing osteotomy 
and extra-articular fixation of the metatarsal bone, motion 
can start earlier, leading to a greater mobility gain. In a study 
with 189 patients treated with the percutaneous Reverdin-Isham 
technique, Bauer et al.(26) observed that MTPJ range of mo-
tion had a mean limitation of 15° in the postoperative period, 
corresponding to a 17% decrease in total range of motion. A 
decrease of 10-20% may be expected in open osteotomies(27) 
and of nearly 15 degrees in percutaneous Reverdin-Isham 
osteotomy(7,9,20).

Other complication present in our study was medial displa-
cement of first metatarsal osteotomy. Although not being 
frequent, this deviation is described in other studies(19,28) and 
may have been caused by instability inherent to the osteo-
tomy, to creating an excessive medial-based wedge, and poor 
postoperative immobilization.

Hallux hypoesthesia occurred in one foot, evolving with 
complete recovery of symptoms in the third postoperative 
month. According to Prado et al.(9), this complication reached 
30% of feet in the immediate postoperative period, but re-
mained symptomatic in only 7% of the cases.

Table 3. Complications

Complications n (%)
Medial displacement of 1st MT osteotomy 1 (2.3%)

MTP edema 1 (2.3%)

Hallux hypesthesia 1 (2.3%)

Burn/painful scar 1 (2.3%)

Insufficient exostectomy 1 (2.3%)

Relapse 1 (2.3%)

Delayed consolidation 1 (2.3%)

Reduced MTP range of motion 6 (13.9%)
MT: Metatarsal; MTP: Metatarsophalangeal; n: Number. 

Figure 6. A. Preoperative clinical aspect; B. Preoperative radio-

graphic image; C. Postoperative clinical aspect; D. Postoperative 

radiographic image; E. Radiographic image from another patient 

who evolved with medial displacement of the metatarsal head.

A B C

D E



Lara et al. Percutaneous surgical treatment of hallux valgus: retrospective study with 6.5-year follow-up

283J Foot Ankle. 2020;14(3):278-84

Skin burn at the site where the burr was introduced occur-
red in one foot, and evolved with good healing with no adhe-
rences. In another study of ours, this was the main compli-
cation(3). We attributed this fact to the learning curve of the 
technique and may have occurred due to inadequate han-
dling of the end mill and by the prolonged contact of this tool 
with the skin. 

In the literature, the rate of infection after percutaneous foot 
surgery ranged from 0% to 3.5%(27,29). There was no report of 
this event in the present study, and we believe that it may be 
justified by the little aggression to tissues and minimum bone 
exposure, according to Prado et al.(9). 

Only one case of delayed consolidation was visualized, with 
complete ossification in the postoperative sixth month. In the 
remaining cases, osteotomy consolidation was radiographi-
cally proven nearly the eight postoperative week.

In order to reduce skin complications (such as infection and 
burns) and prevent delayed consolidation caused by osteone-
crosis at the osteotomy site, we should avoid overheating of 
the end mill during its use. This may be minimized with the 
non-use of tourniquet and intermittent irrigation with saline(29).

There was only one case of recurrence requiring a new in-
tervention. Recurrence of deformity is little frequent with this 
technique, as observed by other authors(7,9,19). Our study did 
not observed other complications described in previous stu-
dies with the percutaneous technique, such as reflex sympa-
thetic dystrophy, pseudarthrosis, necrosis of skin or of first 
metatarsal head, and deep vein thrombosis(7,9,18,30).

The main strength of this study is its follow-up. Minimum 
follow-up was established as 5 years, which allowed us to ob-
serve the long-term evolution of each patient, including whether 
there were complications or recurrences. Other positive point 
was the fact that our pre- and postoperative assessment 
covered both objective radiographic measurements (varia-
tions in angle and metatarsal length) and patients’ functional  
assessment (clinical assessment and AOFAS questionnaire).

The AOFAS questionnaire was used in a version translated 
from English, since this questionnaire has not been officially 
validated for the Portuguese language yet. It is know that this 
score has little validation in the literature due to its limitations 
in clinical assessment(30-32); however, it is still one of the most 
used assessment methods. For this reason, the use of this 
questionnaire allowed us to compare our clinical and radiolo-
gical results with a wider literature.

Some limitations of the study should be mentioned. The 
entire pre- and postoperative assessments were performed 
by the same surgeons’ team that conducted the procedures, 
which may represent a performance bias. Data were collec-
ted by more than one examiner. Furthermore, many patients 
did not return for follow-up, which resulted in a relatively 
small sample (attrition bias) and did not enable sample cal-
culation. This may be justified by patients’ difficulties to reach 
our service, since it is a public hospital with a great coverage. 
Patients with arthrosis were not included in the present study 
because, as previously mentioned, joint stiffness is a possible 
complication of the technique applied in this study. By exclu-
ding these patients, we are preventing further damage to an 
already compromised joint. Since this is a retrospective study 
to evaluate the outcomes of a single surgical technique, there 
was no control group to compare results.

Conclusion
The percutaneous Reverdin-Isham technique showed to 

be effective in correcting mild to moderate hallux valgus, 
promoting a significant clinical-functional improvement and 
adequate radiological correction during a mean postopera-
tive follow-up of 6.5 years. This is a potentially less invasive 
procedure resulting in lower rates of complications compared 
with open surgery. The popularization of this technique and 
appropriate surgeon’s training will lead to the development 
of additional studies with long-term follow-ups for first ray 
deformities.

Authors’ contributions: Each author contributed individually and significantly to the development of this article: LCRL *(http://orcid.org/0000-0003-
1158-2643) conceived and planned the activities that led to the study; wrote the article; interpreted the results of the study; participated in the review 
process; approved the final version; LCATF *(https://orcid.org/0000-0002-0778-2506) interpreted the results of the study; participated in the review 
process; approved the final version; GLFC *(https://orcid.org/0000-0001-5470-8379) interpreted the results of the study; participated in the review 
process; approved the final version; RPV *(https://orcid.org/0000-0002-1775-6870) interpreted the results of the study; participated in the review process; 
approved the final version; GB *(https://orcid.org/0000-0001-5273-4303) interpreted the results of the study; participated in the review process; approved 
the final version; JAG *(https://orcid.org/0000-0003-4652-4400) interpreted the results of the study; participated in the review process; approved the 
final version .

References
1. Coughlin MJ, Anderson BA. Hallux valgus. In: Coughlin MJ, 

Saltzman C, Anderson RB (editors). In: Mann’s surgery of the foot 
and ankle. Philadelphia: Elsevier; 2013. p.155-309. 

2. Hardy RH, Clapham JC. Observations on hallux valgus; based on a 
controlled series. J Bone Joint Surg Br. 1951;33(3):376-91.

3. Lara LC, Ferreira C, Prado F, Pires FA, Scardovelli PL. Operative 
management of hallux valgus based on percutaneous technique. 
Tobillo y Pie. 2014;6(1):1-10.

4. Prado M, Ripoll PL, Golanó P. Minimally invasive foot surgery. 
Spain: About Your Health; 2009. p. 63-109. 

http://orcid.org/0000-0003-1158-2643
http://orcid.org/0000-0003-1158-2643
https://orcid.org/0000-0002-0778-2506
https://orcid.org/0000-0001-5470-8379
https://orcid.org/0000-0002-1775-6870
https://orcid.org/0000-0001-5273-4303
https://orcid.org/0000-0003-4652-4400


Lara et al. Percutaneous surgical treatment of hallux valgus: retrospective study with 6.5-year follow-up

284 J Foot Ankle. 2020;14(3):278-84

5. Maffulli N, Longo UG, Marinozzi ADV. Hallux valgus: effectiveness 
and safety of minimally invasive surgery. A systematic review. Br 
Med Bull. 2011;(97):149-69. 

6. Isham S. The Reverdin-Isham procedure for the correction of 
hallux abducto valgus. A distal metatarsal osteotomy procedure. 
Clin Pod Med Surg. 1991;1;8(1):81-94. 

7. Bauer T, Biau D, Lortat-Jacob A, Hardy P. Percutaneous hallux 
valgus correction using the Reverdin-Isham osteotomy. Orthop 
Traumatol Surg Res. 2010;96(4):407-16.

8. Reverdin JL. Anatomic at operation de l’hallux valgus. Int Med 
Congr 2:408, 1881. Int Med Congr. 1881;2:408. 

9. Prado M de, Ripoll PL, Vaquero J GP. Percutaneous hallux valgus 
repair by multiple osteotomies. Rev Esp Cir Ortopédica Traumatol. 
2003;6(47):406-16. 

10. Lara LCR, Ribeiro GA, Leite MS SS. Radiological and morphological 
study of asymptomatic feet in a populational sample. Rev ABTPé. 
2011(5):08-14. 

11. Richardson EG, Graves SC, McClure JT, Boone RT. First metatarsal 
head-shaft angle: a method of determination. Foot Ankle. 
1993;14(4):181-5. 

12. Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA, Myerson MS, 
Sanders M. Clinical rating systems for the ankle-hindfoot, midfoot, 
hallux, and lesser toes. Foot Ankle Int. 1994;15(7):349-53.

13. Akin OF. The treatment of hallux valgus. A new operative 
procedure and its results. Med Sentinel. 1925.(33):678-9. 

14. Oliveira CL, Torres Filho LCA, Lara LCR, Cervone GLF, Figueiredo 
RN, Lancia LF. 4-in-1 and 5-in-1 blocks in percutaneous forefoot 
surgery. J Foot Ankle. 2020;14(1):79-83. 

15. Bösch P, Wanke S LR. Hallux valgus correction by the method of 
Bösch: a new technique with a seven-to-ten-year follow-up. Foot 
Ankle Clin. 2000(5):485-98. 

16. Sotelano P MA. Percutaneous treatment of hallux valgus. Bosch 
technique. Rev Asoc Argentina Ortop y Traumatol. 2007;72(2): 
233-41. 

17. Severyns M, Carret P, Brunier-Agot L, Debandt M, Odri GA, 
Rouvillain JL. Reverdin-Isham procedure for mild or moderate 
hallux valgus: clinical and radiographic outcomes. Musculoskelet 
Surg. 2019;103(2):161-6. 

18. Carvalho P, Diniz P, Flora M, Domingos R, Sarafana J, Neves R. 
Long-term retrospective study of the Reverdin-Isham osteotomy. 
Limitations and complications. Port J Orthop Traumatol. 2017; 
25(4):292-302. 

19. Cervi S, Fioruzzi A, Bisogno L FC. Percutaneous surgery of hallux 
valgus: risks and limitation in our experience. Acta Biomed. 2014; 
85(2):107-12. 

20. Rodríguez-Reyes G, López-Gavito E, Pérez-Sanpablo AI, Galván 
Gastelum C, Álvarez-Camacho M, Mendoza-Cruz F, et al. Dynamic 
plantar pressure distribution after percutaneous hallux valgus 
correction using the Reverdin-Isham osteotomy. Rev Investigación 
Clín. 2014;66(suppl 1):s79-s84.

21. Restuccia G, Lippi A, Sacchetti F, Citarelli C, Casella F, Benifei M. 
Percutaneous hallux valgus correction: modified reverdin-isham 
osteotomy, preliminary results. Surg Technol Int. 2017;31:263-6. 

22. Magnan B, Pezzè L, Rossi N, Bartolozzi P. Percutaneous distal 
metatarsal osteotomy for correction of hallux valgus. J Bone Joint 
Surg Am. 2005;87(6):1191-9.

23. Isham S. Reverdin Isham procedure for correction of the Hallux 
abduct valgus: a procedure of distal metatarsal osteotomy using 
minimally invasive technique. In:  Federación latinoamericana de 
medicina y cirugía de la pierna y el pie. Minimally invasive foot 
surgery. São Paulo, SP: Triall Editorial; 2018. p. 61–72. 

24. Portaluri M. Hallux valgus correction by the method of Bösch: a 
clinical evaluation. Foot Ankle Clin. 2000;5(3):499-511.

25. Bauer T, de Lavigne C, Biau D, De Prado M, Isham S, Laffenétre 
O. Percutaneous hallux valgus surgery: a prospective multicenter 
study of 189 cases. Orthop Clin North Am. 2009;40(4):505-14.

26. Klosok JK, Pring DJ, Jessop JH, Maffulli N. Chevron or Wilson 
metatarsal osteotomy for hallux valgus. A prospective randomised 
trial. J Bone Joint Surg Br. 1993;75(5):825-9.

27. Kadakia AR, Smerek JP, Myerson MS. Radiographic results after 
percutaneous distal metatarsal osteotomy for correction of hallux 
valgus deformity. Foot Ankle Int. 2007;28(3):355-60. 

28. Piqué-Vidal C. The effect of temperature elevation during 
discontinuous use of rotatory burrs in the correction of hallux 
valgus. J Foot Ankle Surg. 2005;44(5):336-44.

29. Sato AD, Nakato RM, Bolsi BC, Zigovski TP, Silva JLV. Reverdin-
Isham technique with and without fixation: preliminary results. Sci 
J Foot Ankle. 2018;12(3):226-32.

30. Bedi H, Hickey B. Learning curve for minimally invasive surgery 
and how to minimize it. Foot Ankle Clin. 2020;25(3):361-71. 

31. Pinsker E, Daniels TR. AOFAS position statement regarding the 
future of the AOFAS Clinical Rating Systems. Foot Ankle Int. 
2011;32(9):841-2. 

32. Smith MV, Klein SE, Clohisy JC, Baca GR, Brophy RH, Wright RW. 
Lower extremity-specific measures of disability and outcomes in 
orthopaedic surgery. J Bone Joint Surg Am. 2012;94(5):468-77.


