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Metatarsus adductus continues to be a challenging
deformity to treat. Considerable literature is avail-
able for both conservative and surgical approach-
es to correction, primarily dictated by the patient's
age al the time of initial treatment. The surgical
management of metatarsus adductus has evolved
to performing multiple osteotomies at the
metatarsal level, either in the form of a closing
wedge, crescentic, or rotational (Lepird) cuts.
Internal fixation is also varied, ranging from wires
to screws, with reported stability ancl success.

Radiographic evaluation of metatarsus
adductus is helpful in assessing the actual level of
the transverse plane deformity. Vhen assessing
the degree of deformity, one needs to be careful
to capture a true dorso-plantar (D-P) radiograph.
A supinated D-P radiograph will highlight the
plantar medial aspect of the metatarsals and
accentuate metatarsal plantarflexion, giving the
impression of a higher metatarsal adductus than
actually present.

Many patients with a clinical and radiograph-
ic presentation of metatarsus adductus have been
traditionally treated with panmetatarsal base
osteotomies. In retrospective examination of pre-
operative radiographs, the actual leve1 of deformi-
ty is often found at the tarsometatarsal level.

Ganley was the first to discuss this concept
in detail, in which he isolated and examined first
metatarsals in normal and metatarsus adductus
patients. Often it was impossible to properly
match the isolated metatarsal with the foot-type.
In Ganley's discussion, he found the deformity to
be within the Lisfranc's articular set angle (LASA),

and advocated addressing the deformity at the
lesser tarsus level. Although the first metatarsal is

clinically and racliographically adducted and out
of position, the metatarsal is not deformed. The
deformation is more commonly found within the
medial cuneiform. His recommendation was for
proximal osteotomies and soft tissue releases in
patients over the age of seven years, where strllc-
tural maturity of the first metatarsal has occurred.
(Table 1)

Tatrle L

GANI-EY STAGING SEQUENCE FOR
CORRECTION OF METATARSUS

ADDUCTUS

Stage I: Opening wedge medial cuneiform
osteotomy
Stage II: Soft tissue release as required, consisting
of the plantar fascia, abductor ha11ucis, tibialis
anterior and posterior tendons.
Stage III: Closing wedge cuboicl osteotomy

Ganley supported the technique of an open-
ing wedge medial cuneiform osteotomy with the
following:

a) cuneiform osteotomies avoid the growth
plate in the base of the first metatarsal.

b) A greater surface area of cancellous bone
in the medial cuneiform provides a more
rapid healing potential from surgical inter-
vention.

c) The blood supply to the medial cuneiform
is greater than the first metatarsal.
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d) Proximal osteotomies provide a greater
lever arm for transverse plane correction.

e) Proximal osteotomies correct the abnormal
Lisfranc's articular set angle (LASA), which
is commonly noted radiographically with
metatarsus adductus.

Fowler et al. were the first to describe an open
wedge osteotomy of the medial cuneiform in
1959. Hoffman et al. presented their experience in
eighteen patients where an opening wedge
osteotomy of the medial cr:neiform was per-
formed in patients with a residual clr"rbfoot defor-
mity. They performed a biplane osteotofily for the
correction of forefoot adduction and equinus, and
reported good to excellent results in 50-80% of
the patients.

Proximal osteotomies for metatarsus adduc-
tus have been performed by members of the
Podiatry Institute since the late 1980s. A closing
wedge cuboid osteotomy is usually performed in
conjunction with an opening wedge osteotomy of
the medial cuneiform to affect structural correc-
tion of metatarsus adductus. (Figure 1) If correc-
tion is satisfactory after the cuboid closing wedge
osteotomy is performed, then no fr:rther
osteotomies are required.

SURGICAL TECHNIQUE

In this approach to treating metatarsus adductus,
the cuboid osteotomy is the primary procedure.
This will effectively shofien the lateral column of
the foot and result in forefoot abduction. A curwi-
linear incision is centered over the lateral cuboid,
and care is taken to avoid the lateral and interme-
diate dorsal cutaneous nerves. As dissection
approaches the deep fascia, the extensor digito-
rum brevis muscle belly is encountered and
reflected dorsally for exposure to the dorso-lateral
cuboid. A lateral1y-based wedge of bone is then
removecl from the mid-substance of the cuboid,
with the apex directed distal-medially toward the
midpoint of the medial cuneiform. A minimal
wedge of bone should be resected initially and
reciprocal planing performed as needed.

Stable internal fixation and can be achieved
with the use of hand or pneumatically driven sta-

ples (Blount staple, 3M Stapilizer). Anatomic lay-
ered closure is performed, with special care to
avoid the sensory nerves in the subcutaneous
layer.

In a situation u,here more aggressive correc-
tion is requirecl. as in the mature adult foot, an

opening medial cuneiform osteotomy is per-
formed in conjunction with a cuboid abduction
osteotomy. Incision and dissection for the medial
cuneiform osteotomy is centered over the dorsal
medial aspect of the bone. A linear incision is

adequate for exposure to this area. Care should
be taken to avoid the medial dorsal clltaneous
and deep peroneal nerves, and the medial
marginal vein. The tibialis anterior tendon will
also require adequate retraction or temporary
reflection for optimal exposure.

The medial cuneiform osteotomy is usually
performed in the midpoint of the bone with the
apex directed proximaily towards the apex of the
cuboid osteotomy. In directing the osteotomy lat-
eraily, it is important to avoid penetration into the
second metatarsal base. The apex of the osteoto-
my often extends into the lesser cuneiform bones
to affect llreater transverse plane correction with
insefiion of the bone graft. A pair of osteotomes
are used to hold the osteotomy open, while the
correction is achieved and the size of the bone
graft required is assessed. The bone graft is ideal-
ly autogenous corticocancellous bone, however
allogenic bone has been used with good success.

Figure 1. Closing wedge cuboid osteotomy in
coniunction n'ith an opening xredge osteotomy
ol' the meclial cuneiform for corrcction of
metatarsus adductus.
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Figure 2. A 13 year old female patient
adductus deformity, more apparent on the
position of the first ancl second rletatalsals.

CLINICALLY ILUSTRATED CASE STUDY

w.ith bilateral metatarslrs
left foot. \ote the rectns

Autogenous bone can come from two sources:
the lateral cuboid closing wedge, or the iliac crest.
Commonly, a mixture of autogenous cuboicl bone
and allogenic graft are utilized. Although internal
fixation provides stability to the graft site, it is not
usually requirecl. The adduction tendency of the

deformiry applies solid compression to the graft,
and provides stability to this site without fixation.
The periosteum and deep fascia are closed over
the graft site followed by superficial fascia and
skin closure. Closed suction drains are also used
to minimize hematoma and edema formation.

Preoperative DP radiograph of the left

Figure 5. Exposure of the lateral cuboid after
bone l,edge resection.

Figure 3.
foot.

Figure 4. Preoperative view of the lateral inci-
sion overl,ving the cuboid.
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Figure 6. Flush apposition of the cuboid osteotomy with gentle
abduction force.

Figure 8. Satisfactory placement of one staple across the cuboid
osteotom\r.

Figure 10. Intraoperative radiogr:rph demon-
stratinEl position ancl the attainable corrcction
rvith both osteotolnies. A laminar spt'eacler effec-
ti\.ely opens the meclial ostcotolny.

Figure 7. Stapilizer firation of the cuboid osteotomy.

Figure 9. Approach to the medial cuneiform n'ith the osteotomy
penetrating into the lesser cuneifbrms.

Figure 11. Grafting of the medial osteotomy is performed ri'ith both
,rutogenolrs (cuboid) and allogenic bone. Internal fixation is usuall1'
not required for tl're meclial side.
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Figure 12. Appearance of the foot on postoper
atir.e clay 3.

Postoperative management consists of a

Jones compression clressing, ice and elevation. for
3 to 5 days. A clressing change is then performed
to assess edema and rule out earh' infectron. The
patient is monitored fbr 8 to 10 n'eeks in a non-
weight bearing cast. Radiographic evidence of
graft consolidation as well as lateral osteotomy
healing is essential before weight bearing is initi-
ated.

After the patient returns to u.eight bearing,
an elastic bandage or elastic sleeve should be
worn for fn,o months. A neutral to slightly pronat-
ed orthotic device is used for 18 to 24 months.

Figure 13. Postoperative DP radiograph of cor-
rected metatarsal adductus cleformity. The
palient is protected in a belon-knec Jones com-
I)r'(5.iun dr<s.inB.

BIBLIOGRAPHY
Fosler SB. Brooks AL. Parrish TF: The Cavo varus Foot. In Ploceecl

rngs of the -\lerican {cederlv of Orthopcciic Surgcons. -/.Boize
l..i)il \,t,; | | \, -<-. l()io

Ganler'-f\-. Grnlev TT: Ilet:rt:rrsus Adchrctus Defblrin'. In IlcGlarnl-
ED. Banks -\S. Dos'ner' llS (eds). C-otttprehettsite Te-ttbctok oJ'

Foat Sutgen,. 2rrcl Ed. Bahimore. \\-illiams ct \\-ilkins. 7992, pp.
829-12.

Hoflman AA, Constine RNI, N'lcBricle GG, Coleman SS: Osteotomy of
the First Cuneifbrn'r as Treatment of Residr.ral Adclr:ction of the
Fore Parr of the Foot in Club Foot. J Bone Joint Surg 66(A),985
990, 1981.

)o1


