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Aims
The aim of this study was to report a single surgeon series of consecutive patients with 

moderate hallux valgus managed with a percutaneous extra-articular reverse-L chevron 

(PERC) osteotomy. 

Patients and MethodsA total of 38 patients underwent 45 procedures. There were 35 women and three men. The 

mean age of the patients was 48 years (17 to 69). An additional percutaneous Akin 

osteotomy was performed in 37 feet and percutaneous lateral capsular release was 

performed in 22 feet. Clinical and radiological assessments included the type of forefoot, 

range of movement, the American Orthopedic Foot and Ankle (AOFAS) score, a subjective 

rating and radiological parameters. 
The mean follow-up was 59.1 months (45.9 to 75.2). No patients were lost to follow-up.

Results
The mean AOFAS score increased from 62.5 (30 to 80) pre-operatively to 97.1 (75 to 100) 

post-operatively. A total of 37 patients (97%) were satisfied. At the last follow up there was 

a statistically significant decrease in the hallux valgus angle, the intermetatarsal angle and 

the proximal articular set angle. The range of movement of the first metatarsophalangeal 

joint improved significantly.. There was more improvement in the range of movement in 

patients who had fixation of the osteotomy of the proximal phalanx.

Conclusion
Preliminary results of this percutaneous approach are promising. This technique is reliable 

and reproducible. Its main asset is that it maintains an excellent range of movement.

Take home message: The PERC osteotomy procedure is an effective approach for surgical 

management of moderate hallux valgus which combines the benefits of percutaneous 

surgery with the versatility of the chevron osteotomy whilst maintaining excellent first 

MTPJ range of motion.Cite this article: Bone Joint J 2016;98-B:365–73.
Hallux valgus is a common deformity that may
lead to transfer metatarsalgia and claw-toe
deformities.1-3 Surgical correction is indicated
when the patient complains of pain and has diffi-
culty with footwear. Some of the many distal first
metatarsal osteotomy procedures have been
adapted for minimally invasive or percutaneous
surgery.4-8 Percutaneous procedures are quick to
perform, reduce morbidity and shorten recov-
ery.9 In 2002 an international research and study
group Groupe de Recherche et d’Etude en Chir-
urgie Mini-Invasive du Pied (GRECMIP) was
founded to evaluate and develop percutaneous
techniques in forefoot surgery.The Reverdin-Isham percutaneous osteotomy

was described in 1991.10 An intra-articular medial

closing wedge osteotomy of the distal metatarsal
is combined with an Akin osteotomy,11 both per-
formed without fixation. This was the first per-
cutaneous technique that we adopted, in 2002.12
The patients in our initial prospective cohort
study group described a high satisfaction rate
but, paradoxically, we found a lack of post-oper-
ative joint congruency and significant post-oper-
ative stiffness.4,13,14 We therefore changed our
approach to a percutaneous, extra-articular
reverse-L chevron (PERC) osteotomy. This novel
technique allowed for minimal post-operative
MTPJ stiffness through the extra-articular loca-
tion of the osteotomy, whilst combining the ben-
efits of percutaneous surgery and versatility of
the proven chevron osteotomy. 
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Résumé 
La chirurgie percutanée, introduite en France en 2002 sous l’égide du Groupe de Recherche et d’Étude en Chi-

rurgie Mini-invasive du Pied (GRECMIP) a contribué à l’évolution des mentalités ces dernières années en bouscu-

lant nombre de principes acquis. Si elle apparaît une technique particulièrement intéressante pour traiter des pathologies des rayons ou orteils 

latéraux, il n’en est pas de même en ce qui concerne le premier rayon ou l’approche doit être beaucoup plus 

mesurée. 
La technique historique et « académique » que constitue en la matière l’intervention de Isham-Reverdin a main-

tenant été évaluée et analysée avec suffisamment de recul pour que l’on puisse en rapporter les limites ; à ce 

titre, elle ne doit plus être considérée comme la référence du percutané pour le premier rayon, même si entre 

des mains expertes et dans certaines indications peu nombreuses, elle peut être utile. 

Avec le recul cependant, on peut dire qu’elle a contribué à cette formidable évolution que constitue l’intégra-

tion de « l’outil percutané » dans notre pratique quotidienne. Si l’ostéotomie métatarsienne elle-même doit 

être critiquée, un certain nombre de gestes élémentaires faisant partie intégrante de la technique décrite par S. 

Isham en 1991 sont devenus incontournables, telle l’ostéotomie percutanée de la phalange proximale, dite de 

Akin. 
Quant à la chirurgie percutanée du premier rayon en 2013, elle est entrée dans une seconde phase plus mature. 

Cet outil permet en effet à présent de réaliser en les adaptant la plupart des techniques décrites pour traiter 

l’hallux valgus : ostéotomie distale type chevron, ou basale, arthrodèse métatarso-phalangienne ou même 

cunéo-métatarsienne type Lapidus. Certaines approches ont été aussi évaluées avec suffisamment de recul. 

D’autres sont encore réservées aux experts qui rapportent de plus en plus leur expérience, comme il en a été 

dans les années 80 avec l’arthroscopie, avec laquelle il existe un vrai parallèle. 

C’est du reste pourquoi le GRECMIP, par la diffusion toujours plus grande et particulièrement à l’étranger des 

techniques tant percutanées qu’arthroscopiques, reste au cœur de cette profonde mutation des pratiques chirur-

gicales, qu’il a fortement contribué à se répandre. 

Évolution de la chirurgie percutanée du  
premier rayon en 2013 Percutaneous Hallux Valgus Surgery in 2013: Current 
Concept 

O Laffenêtre, P Golanó et le GRECMIP  
(Groupe de Recherche et d’Étude en Chirurgie Mini Invasive du Pied). 

Abstract 
Percutaneous surgery, which was introduced in France in 2002 under the auspices of the Group for Research and 

Study in Minimally Invasive Surgery of the Foot (GRECMIP), has contributed to a change in attitudes in recent 

years, shaking up numerous principles.  
If it appears particularly interesting to treat pathologies of lesser rays or small toes, it is totally different con-

cerning the first ray, where its approach must be much more limited.  

We have analyzed the historic and "academic" procedure of Reverdin-Isham and we can retrospectively report its 

limits; thus, it should not be considered as the reference for the percutaneous hallux valgus treatment, even if, 

in expert hands and in very few indications, it can be useful.  

However, looking back, we can now say that it has contributed to the integration of the "percutaneous tool" in 

our daily practice.  If the metatarsal osteotomy itself must be criticized, a number of elementary gestures, which are an integral 

part of the technique described by S. Isham in 1991, have become essential, such as the percutaneous Akin os-

teotomy of the proximal phalanx.  Concerning the current evolution of first ray percutaneous surgery, it has entered a second and more mature 

period. This tool makes it possible to perform many of the techniques described to treat hallux valgus: distal 

chevron or basal osteotomies, metatarsophalangeal arthrodesis either in a distal approach or in a cuneo-

metatarsal one (Lapidus procedure), provided you adapt them. Some approaches have been evaluated and we 

have now enough perspective on them. Others are still reserved for experts who report their experience more 

and more, as it was the case, in the 80s, for arthroscopy, with which it can be compared.  

This is why GRECMIP, by disseminating percutaneous and arthroscopic techniques all over the world, has contrib-

uted greatly to this fundamental change in surgical practice and remains at the heart of this mutation.  

Mots clés 
i�Arthroscopie i�Chirurgie percutanée i�Hallux valgus i�Isham-Reverdin i�Chevron percutané i�Ostéotomie métatarsien-ne 
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Original ArticlePercutaneous Chevron Osteotomy in Treating Hallux Valgus: Hong

Kong Experience and Mid-Term Results

經皮Chevron截骨術治療拇外翻：香港的經驗和中期結果
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a b s t r a c tBackground/Purpose: Minimally invasive surgery (MIS) has become popular in every specialty. Different

distal metatarsal osteotomy methods using minimally invasive percutaneous approach with or without

fixation have been proposed to treat mild to moderate degrees of hallux valgus.

Methods: From June 2010 to May 2012, we performed 23 percutaneous chevron osteotomies with screw

fixation in 20 patients.
Results: At 18 months postoperatively, the mean hallux valgus angle (HVA) was corrected from 31.68! to

14.39!, mean intermetatarsal angle (IMA) from 13.77! to 7.98! and mean American Orthopaedic Foot and

Ankle Society (AOFAS) score from 59.26 to 88.35. There were four cases of medial plication stitch

impingement and four cases with screw impingement but no other complications such as joint stiffness,

avascular necrosis of metatarsal head, union complication, wound infection or deep vein thrombosis.

Conclusion: The mid-term results are encouraging, indicating that this is an effective method in the

treatment of mild to moderate hallux valgus with advantages of percutaneous technique. Further study

with longer-term results and larger sample size is needed in order to compare with other percutaneous

or open techniques.
中 文 摘 要

目的: 微創手術(minimally invasive surgery)在每一個專科都普及起來。不同的微創經皮遠端蹠骨截骨術(有

或無內固定)，都被提出來治療輕度至中度的拇外翻。

方法: 從2010年6月至2012年5月，我們在20個病人上完成了23個經 皮chevron截骨術和螺釘內固定。

結果: 在術後18個月的平均拇外翻角（HVA）從31.68矯正到14.39，平均蹠骨間角（IMA）從13.77至 7.98，

平均美國骨科足踝協會評分（AOFAS評分）從59.26到88.35。當中有4個病人出現內側折疊術縫線夾擠和4個

病人出現螺釘夾擠，但無其他併發症(如關節僵硬，蹠骨頭缺血性壞死，愈合問題，傷口感染或深靜脈血栓形

成)。
結論: 中期結果是令人鼓舞的，表明這是一種有效的方法治療輕中度拇外翻並擁有經皮技術的優勢。需要有

更長期和更大的樣本的研究，來與其他經皮或開放技術作比較。

Introduction
The first metatarsophalangeal joint (MTPJ) is the most complex

among all the MTPJs in the forefoot due to the sesamoid mecha-

nism. The joint is composed of relatively large bones stabilized by

collateral ligaments and intrinsic muscles that insert into the base

of the proximal phalanx. Stability of the joint is further enhanced by

extrinsic muscles.1 However as there is no muscle insertion at the

metatarsal head, the joint is vulnerable to deformity.1 The term

hallux valgus was introduced by Carl Hueter, who defined the

condition as static subluxation of the first MTPJ with lateral devi-

ation of the great toe andmedial deviation of the first metatarsal. In

juvenile cases of hallux valgus, the deformity can result from lateral

deviation of the articular surface at the metatarsal head with no

subluxation of the first MTPJ. Great toe pronation is also seen in

advanced cases due to sesamoid sling slides laterally.1

More than 130 different operative techniques have been

described for the correction of hallux valgus.2 In 2004, a systematic

* Corresponding author. E-mail: karrylam@gmail.com.
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Abstract:
Purpose
The aim of this study was to systematically evaluate the available literature on

minimally invasive surgical (MIS) treatment for hallux valgus and to provide an

overview of the different surgical techniques.

Methods
A systematic review of the literature available in MEDLINE, EMBASE and the

Cochrane database was performed including studies from January 2001 to 1st January

2018. The radiological outcomes (hallux valgus angle - HVA, intermetatarsal angle -

IMA), complication rates and clinical outcome scores were evaluated. The MINORS

scale was used to assess the methodological quality of included articles.

Results
Of 278 reviewed articles, 23 met the inclusion criteria. The included studies reported on

the results of 2279 procedures in 1762 patients. The surgical techniques were divided

into five categories: the Bosch technique, MIS Chevron-Akin, Reverdin-Isham

procedure, Endolog system, and techniques involving distal soft tissue release and

fixation. Results regarding radiological correction, clinical outcomes, and complication

rate varied widely.

Conclusions
The studies included were of too little level of evidence to allow for data pooling or

meta-analysis. There were too few studies on each surgical technique category to

assess whether one is more effective than the rest. However, there is some evidence

that the Chevron and Akin showed the most potential for improvement of the HVA and

the Endolog for the IMA. An overall complication rate of 13% was obtained among all

included studies. Appropriately powered randomised controlled trials, utilizing validated

outcome measures, blinded assessors and long-term follow up are needed to assess

the efficacy of MIS techniques.
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EVOLUTION ACTUELLE : PERC & MICA



EVOLUTION : techniques percutanées avancées



Plus de 130 techniques chirurgicales décrites

üNombreuses ostéotomies métatarsiennes

üChirurgie ambulatoire
o Problème du contrôle de la douleur 

üDéveloppement de la chirurgie percutanée et hybride
o Problème de l’efficacité des gestes

Robinson A.H.N ,Limbers J.P : Modern concepts in the treatment of hallux valgus.
J. Bone Joint Surg, vol 87-B, 8 ,p 1038-1045, 2005

INDICATIONS



D Z Shechter, P J Doll TASA a new angle with implications for Bunion Surgery. Journ Am Pod. Vol 75 (10) october 1985

ü Importance de la déformation
• Varus métatarsien (M1-M2 / IMA)
• Angle métatarso-phalangien (M1-P1 / HVA)

ü Caractéristiques de la déformation
• Réductible ou non 
• Angles DMAA, DM2AA
• Inclinaison de la cunéo-métatarsienne
• Mobilité cunéo-métatarsienne

ü Critères anatomiques du pied
• Formule métatarsienne 
• Forme de l’avant-pied

ü Etat articulaire de la métatarso-phalangienne

ü Age 

INDICATIONS



Mineur
HVA < 20°
IMA < 15°

Modéré
20° < HVA < 40°
15° < IMA < 20°

Sévère 
HVA > 40°
IMA >20°

XXL
HVA > 50°
IMA > 25°

Coughlin MJ. Hallux valgus. Instructional Course Lectures AAOS. J Bone Joint Surg, 1996 Vol 46 78-A, 6 : 932-66.

INDICATIONS



ü Correction des angulations 
• HVA
• DMAA
• IMA

ü Maintien d’une longueur adaptée  du premier métatarsien

ü Prévention d’une longueur prédominante de O1 sur O2

ü Restauration d’un appui pulpaire du gros orteil

ü Conservation d’une mobilité suffisante de la 1ere MP

Préservation de la vascularisation de la tête

INDICATIONS : clefs



ü Maintenir une bonne congruence 

Déformation congénitale :  
1/3 à ¾ des cas !!

DMAA / PASA

TASA

D Z Shechter, P J Doll TASA a new angle with implications for Bunion Surgery. Journ Am Pod. Vol 75 (10) october 1985

• Idéalement nul

• DM2AA = DMAA - IMA

• Positif si l’orientation de la tête est 
vers M2

• Négatif dans l’autre sens

INDICATIONS : clefs



Congruence articulaire

INDICATIONS : clefs



n Importance du métatarsus varus (IMA)

n Importance de l’angle métatarso-phalangien (HVA)

n Déséquilibre ou non du DMMA

n Etat de l’articulation métatarso-phalangienne

n Orientation de la cunéo-métatarsienne

n Chirurgie ou non de première intention

n Age, demande fonctionnelle, tares éventuelles…

n EXPERIENCE
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1. Bunionectomie

2. Arthrolyse

3. Ostéotomie P1

Pas d’effet sur l’IMA
Pas d’effet sur le DMAA
Petite correction de l’HVA
Alignement de l’hallux avec le LFH
Stabilitté de l’ostéotomie de P1 essentielle (fixation ?)

INDICATIONS Grecmip
HV MINEUR +  DMAA normal
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INDICATIONS Grecmip
HV MINEUR + DMAA pathologique

Indications limitées   < 2%
HV congénital – adolescents

Enthousiastes  !!! (M. de Prado)

Inconvénients

1ère intention
HVA < 30°
IMA < 16°
Articulation congruente, non arthrosique et souple
Flexion dorsale  ≥ 90°

• Difficile
• Fluoroscanner
• Non fixée (déplacement)
• Faible correction IMA
• Raideur - incongruence

1,
2,
3, 
4

OSTEOTOMIES DISTALES



INDICATIONS Grecmip
HV MINEUR & MODERE  + DMAA pathologique

IMA < 15º
Chevron percutané fixé
(PERC – MICA)
Scarf percutané, Bosh

Percutané

Chevron ou scarf hybrides
Biseau

MIS
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OSTEOTOMIES DISTALES



INDICATIONS Grecmip
HV SEVERE

Percutané

MIS
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20< IMA <25°
Base et doubles ostéotomies
PERC modifié – MICA
Scarf percutané

Base et doubles ostéotomies
Scarf
Biseau

OSTEOTOMIES DISTALES et DOUBLES 



INDICATIONS Grecmip
HV XXL

Percutané

MIS
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DMAA Pathologique
IMA  > 25 °

OSTEOTOMIES DOUBLES et COMPLEXES
ARTHRODESES MTP1

DOUBLE OSTEOTOMIE
Base
Akin (fixé)
+/- Chevron percutané

ou Isham-Reverdin

ARTHRODESES
Distale OU 
Lapidus

Scarf 
Biseau
Arthrodèses

PERC modifié - MICA !!!
CHEVRON PERCUTANE



CONCLUSION

M
IN

EU
R

M
O

D
ER

E
SE

VE
RE

TR
ES

 S
EV

ER
E

R
EV

ER
D

IN
  

IS
H

AM

BO
SH

D
O

U
BL

E 
O

ST
EO

TO
M

IE
   

D
IS

TA
L 

P
R

O
X

IM
A

L

BI
SE

AU

M
IN

I S
C

AR
F

10º

0º

15º

20º

IMA

AR
TH

R
O

D
ES

ES
 (L

AP
ID

U
S 

ou
D

IS
TA

LE
)

Chevron percutané
(PERC-MICA)

MIS (MINI CHEVRON, BISEAU, 
MINI SCARF)

OSTEOTOMIE BASALE

DOUBLE OSTEOTOMIE
PROXIMALE

DISTALE (percutanée ou MIS)

REVERDIN  ISHAM

C
H

EV
R

O
N

 P
ER

C
U

TA
N

E 
& 

H
YB

R
ID

E



Welcome in Brazil

And if you want to learn more…



Merci


