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CHEVRON, DISTAL AND SUB CAPITAL- METAPHYSEAL OSTEOTOMY 
TECHNIQUES

 THE AUSTIN CHEVRON OSTEOTOMY AND ITS VARIATIONS

The chevron osteotomy is a popular procedure in mild to moderate hallux abducto valgus 
deformity when due to a mild to moderate increase in the IMA. It is a "V" shaped (chevron) 
osteotomy performed in the distal metaphysis of the first metatarsal.  The osteotomy is 
made in the transverse plane with the apex of the "V" directed distally and its two wings 
proximally.  The traditional osteotomy is made at a 60degree angle and the capital 
fragment is moved laterally, in the transverse plane, to decrease the intermetatarsal angle.  
The chevron shape inherently creates a high level of stability and the osteotomy is most 
stable in the frontal plane, limiting inversion and eversion of its capital fragment.  It is least 
stable in the transverse plane and may be fixed to increase transverse plane stability, 
reducing medial or lateral displacement potential.  The osteotomy may be further modified 
to correct for an increased proximal articular set angle (PASA). Other modifications serve 
to lengthen, shorten, plantarflex, or elevate the distal fragment.  

Historical Review 

The chevron osteotomy was first described by Schotte, in 1929. He performed a 
Kotzenberg osteotomy at the base of the firstmetatarsal with its apex directed proximally.  
The distal aspect of the first metatarsal was then moved laterally to reduce the 
intermetatarsal head distance.  Austin and Leventen later described the chevron 
osteotomy, at the first metatarsal head, in an instructional video in 1962.  They eventually
reported successful results, in 1981.  Austin originally described stabilizing the osteotomy 
by self-impaction and without fixation.  Since its initial description, reports in the literature 
have dealt mainly with modifications of the osteotomy and various methods of fixation.  

For example, in 1991, Gerbert proposed placing a K-wire across the osteotomy for
increased stability during ambulation.  Since then, the osteotomy has been further 
modified to accommodate screws and pins, while Sharpe modified it to reduce PASA 
through removal of a medially based wedge of bone, as did Marcinko in 1993. Stewert and 
Melillo combined the chevron procedure with hemimplant arthroplasty when arthrosis was 
present, as also performed by Scherer in 2003.       
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Indications

 Intermetatarsal angle of approximately 16 degrees, or less. In a metatarsus 
adductus foot type the IMA may be less. 

 Moderate increase in PASA.           
 Hallux abducto valgus angle of 15-35 degrees.
 Normal bone density. 
 Bone cysts and joint arthrosis may preclude the procedure.
 A short metatarsal may preclude the procedure if a lengthening procedure is not 

performed. 
 Normal or abnormal tibial sesamoid position.                   

Surgical Technique

The first MPJ is entered and the fibular sesamoid mobilized or removed, if arthritic.  Sub-
capsular and subperiosteal dissection is carefully performed to preserve the dorsal 
synovial fold, as well as capsular attachments to the lateral and plantar aspect of the 
metatarsal head.  Stability is enhanced in this fashion, and the likelihood of delayed 
healing or avascular necrosis is reduced.  A retractor may be placed between the 
metatarsal head and the sesamoidal apparatus to prevent damage to articular surfaces. 
The dorsal medial eminence is resected to preserve its trochlear surface that articulates 
with the tibial sesamoid.   

A horizontal "V" osteotomy is performed, from medial to lateral, in the distal metaphysis of 
the first metatarsal.  The apex is distally directed and lies at the center of an imaginary 
circle coinciding with the articular surface of the metatarsal. If the osteotomy is situated 
too far distally, it will be difficult to decrease the intermetatarsal angle and the capital 
fragment may fracture when it is impacted on the metatarsal shaft. Similarly, if the 
osteotomy is placed too far proximally, a long lever arm is created which may lead to
dorsal head displacement.  Moreover, when the osteotomy is too proximal, it lies in 
diaphyseal bone that may result in delayed healing. A smooth K-wire is used as a guide 
and is placed from medial to lateral at the apex of the osteotomy.  In addition to allowing
exact alignment of the saw blade while performing the osteotomy, the wire is used to 
determine the displacement direction of the capital fragment.  The direction of the "apical 
axis guide" in the transverse plane determines the relative length of the first metatarsal.  If 
the wire is driven perpendicular to the long axis of the second metatarsal, then the first 
metatarsal length is maintained with respect to the second metatarsal. If driven distally, 
the first metatarsal lengthens upon lateral displacement of the head.  Similarly, if the axis
guide is driven proximally, the first metatarsal length decreases upon lateral displacement 
of the capital fragment.  
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The direction the "apical axis guide" (technique developed by the Podiatry Institute in
1980) in the frontal plane determines relative dorsiflexion or plantarflexion of the first 
metatarsal head, upon lateral displacement of the capital fragment.  If the K-wire is held 
parallel to the weight-bearing surface, there will be no change in the amount of 
dorsiflexion or plantarflexion of the metatarsal head.  

If the axis guide is directed plantarly, from medial to lateral, the head of the first metatarsal 
will be plantarly displaced.  In a similar manner, if the direction of the K-wire is directed 
dorsally, the first metatarsal head will dorsiflex in relation to the weight-bearing surface. 
The direction of the apical axis guide is evaluated in both transverse and frontal planes in 
order to verify desired results from the osteotomy.  Using a power saw, the osteotomy is 
scored on its medial aspect to ensure its wings form a 60 degree angle and that its plantar 
shelf exits proximal to the sesamoidal apparatus.  The osteotomy is performed, in a 
through-and-through fashion, from medial to lateral, while keeping the saw blade aligned 
and parallel to the K-wire apical axis guide.  When the osteotomy is complete, the axis 
guide is removed and manual distraction is placed on the head.  At the same time, the 
capital fragment is moved laterally on the metatarsal shaft.  When the appropriate amount 
of correction is attained, the capital fragment is impacted onto the metatarsal shaft.  If the 
bone cuts are narrowed to less than 60 degrees, the osteotomy is theoretically more 
stable.  However, it extends into diaphyseal bone and may increase healing time.  On the 
other hand, if the angle is increased to 70-80 degrees, the osteotomy becomes less stable 
in all planes. As an alternative to the K-wire apical axis guide, the Reese osteotomy guide 
may be employed

Fixation Methods

Traditionally, when fixation is performed with a K-wire, the pin was driven from a dorsal-
distal to plantar-proximal direction.  However, this attitude precluded dorsiflexion and joint 
motion.  Moreover, when the dorsal aspect of the base of the proximal phalanx contacted 
the pin, excessive force was transmitted distracting the plantar osteotomy wing.  

Alternatively, a pin is often incorrectly placed from a dorsal-plantar direction, precluding 
cortical bone penetration of the proximal fragment.  The capital fragment becomes fixed to 
cancellous bone and may loosen the osteotomy.  Additionally, the end of the pin may 
engage the sesamoid apparatus or long flexor tendon, restricting metatarsophalangeal 
joint motion. The preferred direction of pin placement is from a dorsal-medial-proximal to 
plantar-lateral-distal direction.  This method is effective because the plantar arm of the 
osteotomy is supported by weight-bearing impaction along the osteotomy.In addition, 
because of the medial-lateral orientation, it is extremely difficult for fragment dislocation to 
occur.  K-wires may be placed in a percutaneous fashion or a smooth wire may be bent at 
the dorsal-medial metatarsal surface.  As an alternative, a 0.062 inch threaded K-wire may 
be placed in the same direction and cut flush with the cortical bone surface.
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A Herbert-R bone screw may be utilized for fixation of the chevron osteotomy and is 
inserted from a dorsal-medial-proximal to plantar-lateral-distal direction. The 3-M Staplizer 
R has been recommended when the metaphyseal or cortical bone is less than 2 mm. 
thick.  Advantages include less blood supply interruption, lack of external entry portal to 
bone and speed of use. A single 4.0 mm cancellous screw may also be used for fixation, 
as well as 2.0mm, 2.7mm, and 3.5mm cortical screws, or similar, etc. 

A screw is driven from a dorsal-medial-proximal to plantar-lateral-distal direction.  In order 
to achieve proper compression, all threads must cross the osteotomy.  Finally, divergent 
absorbable pins may be used in the following manner: 

 Temporarily fix the osteotomy with a threaded 0.045inch K-wire through its dorsal-
lateral aspect. 

 Using the pre-packaged 1.3 mm smooth K-wire, a hole is drilled from the dorsal-
medial aspect of the metatarsal, plantarly into the capital fragment. 

 This second hole is in the same plane as the initial hole, but in a slightly divergent 
direction, from dorsal to plantar.

 Using the plunger and applicator tube, an absorbable pin is placed into the medial 
hole.

 The temporary threaded K-wire is removed.
 The lateral hole is enlarged using the 1.3 mm. smooth K-wire. 
 Using the plunger and applicator tube, an absorbable pin is placed into the lateral 

hole. The absorbable pins are cut level with the bone surface and the joint checked 
for accidental impingement.

 Following fixation, the capital fragment is examined for stability and redundant 
medial eminence is removed.

The intra-medullary locking technique of Yu and Malay may also be used. The technique 
is accomplished by bending the K-wire to create a more acute angle than the angle 
created by the exiting K-wire. This “bending moment” is similar to the intra-medullary 
locking of long bones.

Modification of the Chevron Osteotomy

"Bi-directional and Tri-directional" Chevron Osteotomy

If there is deviation of the articular cartilage at the head of the first metatarsal (PASA), two 
modifications of the chevron osteotomy are available.  First, if the deviation is mild, 
correction may be obtained by greater impaction of the medial aspect of the capital 
fragment on the metatarsal.  However, if articular deviation is profound, a "bi-correctional" 
osteotomy may be performed.  In this modification, the horizontal V osteotomy is executed 
from a medial to lateral direction, without violating the lateral cortex.  A pre-determined 
wedge of bone is resected distal to the first cut, and angled to meet at its lateral aspect.  
The final cut penetrates the lateral cortex and the capital fragment is shifted and fixed.
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A tri-directional osteomy may also be attempted with a second V osteotomy performed on 
the proximal segment, removing a medially based wedge of bone to reduce PASA, and 
addressing the sagittal and transverse planes, simultaneously.

Chevron-Youngswick Osteotomy

In addition to the apical axis guide to alter metatarsal length, the Youngswick modification 
may be used. In this technique, another osteotomy is created parallel to either the dorsal 
or plantar Chevron osteotomy, resecting a segment of bone to shorten and dorsiflex the 
capital fragment, or shorten and plantarflex the capital fragment, respectively. When 
performing the Youngswick modification, both the metatarsal length and head level are 
affected simultaneously.  On the other hand, when using the wire apical axis guide, 
metatarsal length and head level are adjusted independently.

Shortening Chevron Osteotomy

A shortening osteotomy is accomplished by removing an entire segment of bone from the 
osteotomy.  The arms of the osteotomy form a 60degree angle and the bone segment 
removed should be one-half the amount of desired shortening.

 "Off-set V" Chevron Osteotomy (a.k.a. Kalish Osteotomy) or Long and Short Arm 
Variations

Another modification of the chevron osteotomy, published by Kalish, is the "Offset-V".  In 
this case, either the dorsal or plantar arm of the osteotomy is lengthened.  This results in a 
more acute angular formation that extends into diaphyseal bone.  The primary purpose of 
"arm extension" is to facilitate the use of AO screw fixation.  However, buried threaded K-
wires may be employed with satisfactory results.  Creating an extended plantar arm 
readily avoids the sesamoid apparatus and may increase inherent stability.  The "Offset-V" 
modification requires increased dissection and is technically more difficult to perform than 
the standard technique.  Short and long arm modifications may also be used, depending 
on anticipated weans of fixation.

Combination Chevron Osteotomy

Recently, Hill and Marek reported a chevron osteotomy that combines the "offset-V" 
modification with the Reverdin-Green-Laird procedure. The result is a reduced IMA with 
correction of articular deviation.  

After Care 

Post operative care of the chevron osteotomy includes sterile splintage that maintains the 
rectus alignment achieved by surgery.  The hallux should be adducted and slightly 
plantarflexed to preserve purchasing power. Immediate radiographs confirm correction 
and placement of fixation and the patient is allowed partial weightbearing with assistance 
for 4-6 weeks in a surgical shoe. 
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Complications

An intraoperative fracture of the distal capital fragment usually occurs at the apex of the 
osteotomy and extends distally through the articular cartilage of the fragment. The fracture 
may be the result of performing the osteotomy too distally on the metatarsal head.  As a 
result of performing a wing of the osteotomy distal to the apex, a stress riser may occur 
leading to a fracture of the fragment.  This complication can be avoided with correct use of 
the axis guide. The distal capital fragment may also fracture if impaction onto the 
metatarsal is too aggressive.  Factors leading to impaction fracture include osteoporosis 
or subchondral cysts that may present in the metatarsal head.  If fracture occurs the 
fragments should be reduced to establish a uniform articular surface and secured to the 
metatarsal. 

Fractures of the distal capital fragment may also occur post-operatively.  The fracture 
must be surgically reduced to prevent joint arthrosis and disability.  Medial or lateral 
displacement may be the result of improper fixation or inadequate impaction.  Excessive 
lateral transposition, without proper fixation, may shift the distal fragment into the inter-
metatarsal space. Displacement may also occur as a result of trauma.  Hallux varus 
deformity may result with an aggressive lateral transposition. Avascular necrosis is a rare 
complication of all distal osteotomy procedures and results from the disruption of 
metaphyseal and nutrient arteries to the metatarsal head.  Its occurrence in clinical 
practice is greatly exaggerated. Metatarsal length derangements and unintended 
shortening of the first metatarsal can occur when shifting the capital fragment laterally.  
Shortening can occur by over aggressive "reciprocal planning" with power equipment.  
Performing a biplane osteotomy, with resection of the chevron segment, also has a 
significant shortening effect.  Excessive bone callus formation at the osteotomy site, with
Subsequent resorption can have a similar effect. Lesser metatarsalgia with stress 
fractures are a common complication. Lengthening and/or dorsiflexion of the capital 
fragment may result in hallux limitus formation.  A painful propulsive phase lesion under 
the first metatarsal head may become problematic.  Excessive capital fragment 
depression may cause a similar lesion. Fixation complications may arise from associated 
fixation. For example, a K-wire may migrate inward or it may back out. One that is 
displaced, or has migrated distally, may violate the sesamoid apparatus.  Placing the wire 
too vertical and proximal to the plantar wing may result in an unstable osteotomy.  A screw 
may loosen and back out resulting in external irritation.  

Assessment

A detailed description of the joint preserving chevron metaphyseal osteotomy has been
reviewed.  Various modifications were described for specific testing purposes, but all 
increase the technical difficulty of the original procedure. Its versatility allows it to be 
combined with other procedures, such as the McBride bunionectomy, Akin osteotomy, 
Keller phalangeal base resection or hemi-implant arthroplasty.  The osteotomy can also 
be performed on juvenile patients since the growth plate is found at the base of the first 
metatarsal.   
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DEROTATIONAL ANGULATIONAL TRANSPOSITIONAL OSTEOTOMY                        
(D.R.A.T.O. PROCEDURE) 

The DRATO procedure was developed in order to correct hallux abducto valgus deformity 
in several planes.  The concept of the osteotomy was devised from several previously 
described methods.  A trapezoidal transpositional osteotomy was performed to decrease
the intermetatarsal angle.  Concomitantly, a Reverdin osteotomy was performed to 
decrease the proximal articular set angle and maintain congruity of the joint.  A third 
dorsally based wedge osteotomy was performed to dorsiflex the capital fragment. The 
capital fragment was then rotated to establish sagittal plane motion of the hallux. The 
osteotomy was originally fixated with monofilament wire.  However, the wire allowed 
dorsal displacement and fixation with a K-wire was later recommended.  Complications 
include shortening, displacement, and nonunion.   

THE HOHMANN OSTEOTOMY

The Hohmann osteotomy was first described, in 1921, as a trapezoidal osteotomy made 
at the neck of the first metatarsal.  It was intrinsically unstable with its base positioned 
medially.  The trapezoidal section of bone was removed and the distal capital fragment 
moved laterally and plantarly. Because of its shape, the proximal articular set angle 
(PASA) was decreased when the osteotomy was reduced.  Removal of the trapezoidal 
section also effectively shortened the first metatarsal.  Hohmann did not advocate 
resecting the medial eminence and his original description did not include fixation, 
although Warrick and Edelman advocated AO screw fixation for stability

Indications include an increased PASA, mild to moderately increased IMA and a normal or 
elongated first metatarsal. Contraindications include an excessively large IMA, 
degenerative joint arthrosis or a short first metatarsal.

THE MITCHELL OSTEOTOMY

The Mitchell osteotomy was first described in 1945 and a follow-up study of its results was 
conducted and published, in 1958. The osteotomy consisted of removing a rectangular 
wedge of bone from the neck of the first metatarsal leaving a short spur or spike on the 
lateral aspect of the distal fragment.  With transposition of the distal fragment, the first 
metatarsal was subsequently shortened and fixated with chromic suture. 

Szaboky and Raghaven advocated use of K-wire(s) driven obliquely through the 
osteotomy to achieve stability.  In his review of the procedure, Mitchell reported recurrent 
hallux valgus in 23% of his cases.  He also reported a 32% incidence of metatarsalgia.  
Most complaints occurred when the metatarsal head was neutral or dorsiflexed.  Mitchell 
however, could not relate shortening of the first metatarsal to the incidence of 
metatarsalgia. Interestingly, Miller combined the Mitchell and Keller procedure in patients 
with severe joint arthrosis.  He also reported stress fractures of the second and third 
metatarsals that occurred four and eight months following surgery. 
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Indications for the osteotomy include a moderately increased IMA, normal PASA, and an 
elongated first metatarsal. Contraindications include an excessively large IMA, increased
PASA, degenerative joint arthrosis, or short first metatarsal.

THE ROUX OSTEOTOMY

The Roux procedure was described, in 1920, and is actually a modification of the 
Reverdin osteotomy.  It consists of a trapezoidal osteotomy in the metatarsal neck with the 
lateral bone spicule remaining intact.  The trapezoid is wider at its medial aspect and 
articular cartilage deviation is corrected with lateral transposition of the capital fragment. 
The first metatarsal is subsequently shortened. Indications for the osteotomy include a 
moderately increased IMA, increased PASA, and an elongated first metatarsal. 
Contraindications include an excessively large IMA, normal PASA, degenerative joint 
arthrosis or a short first metatarsal.

SUPPAN CARTILAGINOUS ARTICULATION PRESERVATION   

The CAP procedure was described by Suppan, in 1974.  Its purpose was to shorten the 
first metatarsal while preserving the articular cartilage and subchondral bone.  Suppan felt 
that the osteotomy permitted a "freeing up" of the first metatarso-phalangeal joint with 
reduction of retrograde force from the hallux, allowing a decrease in the IMA. The 
procedure consisted of medial eminence resection and removal of the dorsal and lateral 
protuberances, resulting in a reduction of the metatarsal head to approximately two thirds 
its original size.  A double transverse osteotomy was performed just proximal to the 
articular cartilage.  The osteotomies were made to remove a quarter inch rectangular 
section of bone.  The distal capital fragment was fixated with a pin.  Complications 
included fracture of the distal capital fragment, displacement, or aseptic necrosis.  Lesser 
metatarsal pathology occurred due to shortening.

Indications for the osteotomy include a moderately increased IMA, normal PASA, and an 
elongated first metatarsal.  Contraindications include an excessively large IMA, short first
metatarsal, and degenerative or arthritic joint disease.

WILSON OSTEOTOMY
                                     

The Wilson osteotomy was first described, in 1963, for correction of juvenile hallux 
abducto valgus deformity.  It is an oblique osteotomy performed approximately 45 degrees 
to the longitudinal axis of the first metatarsal.  The osteotomy is made in the distal two 
thirds of the metatarsal and is oriented from a distal-medial to proximal-lateral direction.  
The distal capital fragment is shifted proximally and laterally to decrease the 
intermetatarsal angle.  In his original description, Wilson did not fixate the osteotomy 
although it is unstable and should be fixated.  K-wires, monofilament wires, or screws may 
be placed across the osteotomy site for fixation. Indications for the osteotomy include a 
mild to moderate increase in IMA and a normal to elongated length of the first metatarsal. 
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Contraindications include an increased PASA, short first metatarsal, and degenerative or 
arthritic disease.  Since the osteotomy results in a relatively large amount of shortening, 
lesser metatarsalgia or stress fracture may result.  In, 1984, Pitman and Burns described 
a reverse Wilson osteotomy.  The osteotomy was performed in an oblique fashion 
45degrees to the longitudinal axis of the metatarsal.  It was oriented from a proximal-
medial to distal-lateral direction, lengthening the metatarsal upon transposition.

THERMAL, DISLOCATION AND AVASCULAR NECROSIS

Thermal necrosis may occur when delicate power equipment is not used to cut bone and 
a certain amount of bone resorption is always present.  It is a rare occurrence. If an 
osteotomy is fixated with a threaded K-wire (maintaining device), the capital fragment's 
orientation to the metatarsal shaft will be held at the position determined at surgery.  Once 
resorption along the osteotomy occurs, a radiolucency may be evident on lateral 
radiographic inspection.

Depending on the degree of resorption, osteotomy healing may or may not be impeded.  
On the other hand, when fixated with an absorbable pin or smooth K-wire (non-
maintaining device), the capital fragment will “telescope" along the device into the 
metatarsal shaft. Since the capital fragment and metatarsal shaft are not held apart, 
healing will not necessarily be delayed.

Pure avascular necrosis may rarely occur, and instances have developed where the 
capital fragment was dislocated (fell) to the OR floor, soaked in antibiotic solutions, re-
implanted and survived.  Healing diagnosis is augmented with gadolinium enhanced 
MRIs, as reported by Chirstenson.

Concluding Remarks

When all aspects of an HAV deformity are respected, successful treatment is usually 
obtained, especially with these sub-capital osteotomies.  It is hoped that the material 
outlined in this review will also prove valuable to those studying for board certification 
examinations.
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