CHAPTER 6

CURRENT INDICATIONS FOR THE CLOSING BASE
WEDGE OSTEOTOMY OF THE FIRST METATARSAL

Alan S. Banks, D.P.M.

In recent years there has been a reduction in the
number of patients undergoing closing base wedge
osteotomy for the repair of hallux abducto valgus.
There are a number of reasons for the recent
utilization trends. First, the base wedge is a techni-
cally demanding procedure, and given a choice,
many surgeons prefer a distal osteotomy. Although
the complications associated with proximal
procedures can often be avoided, there may remain
a certain stigma in the minds of those who recall a
day when problems such as significant first
metatarsal elevatus were commonplace.

As foot surgery progressed in the 1980s,
surgeons expanded the use of distal metaphyseal
osteotomies. Patients, who in previous years would
have needed base wedge procedures, based on
angular measurements alone, were now sustaining
good correction of deformity with the Austin or
other distal approaches. This was obviously more
convenient for patients who would have otherwise
been subjected to a significant period of non-
weight bearing as part of their postoperative
course. In addition, procedures such as the Mau
and Scarf have also been used with frequency by
surgeons who may have employed a base wedge
procedure for similar situations in the past.

It would appear that the base wedge
osteotomy has been relegated by some surgeons to
a procedure of last resort. The base wedge can
provide effective correction of deformity and
excellent function when executed well in
compliant patients. Yet one may ask what is the
role of this procedure in modern day foot surgery?
The author will propose reasonable indications for
the base wedge osteotomy in light of current
trends. While these guidelines are not meant to be
all-inclusive, they will offer a basis for discussion.
The opinions represented herein are only one
approach to treating a variety of problems.

COMPLICATIONS AND COMPARISONS

Historically, significant complications have been
reported with the closing base wedge osteotomy.
When reviewing the literature one must keep in
mind that many of these reports were published
prior to the current fund of knowledge and
technical advancements. Therefore, one may have a
jaded, inaccurate view of the base wedge procedure.
In most instances, these problems have been the
direct result of weight bearing prior to consolidation
of the osteotomy. Delayed unions, first metatarsal
elevation, and shortening may be avoided as most
surgeons recognize the importance of non-weight
bearing as part of the normal follow-up regimen.
Lesser metatarsalgia is also a direct result of the
sagittal plane deviation of the first metatarsal.

One complication that has been grossly
misunderstood is the purported shortening that
accompanies the base wedge. Surgeons have been
fearful that the proximal wedge resection renders a
greater degree of shortening, significantly more than
with other procedures. While lecturing in 1995, the
author noted that most of the foot surgeons in Italy
had abandoned the base wedge procedure based
largely on this premise alone. However,
experimental data gathered at the Podiatry Institute
has for the first time definitely demonstrated the
degree of shortening that one may anticipate as a
consequence of the base wedge osteotomy alone.

In a paper that has been submitted for
publication, Banks, et al., using saw bone models
and mathematical analysis, demonstrated the
amount of shortening which takes place with the
base wedge. Removing a ten degree wedge of
bone resulted in the first metatarsal being short-
ened a mean of 1.77 mm. This amount of wedge
resection seemed to be representative of most
procedures performed in clinical experience.
Obviously, this is a very small amount of
shortening, and probably is comparable to the loss
of bone seen with most osteotomies.
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The improved fixation techniques and
instrumentation that are available today afford
more precise resection of bone and excellent
stabilization which might eliminate any further
major concerns, provided the patient refrains from
weight bearing. Accordingly, the procedure may be
performed with great success provided certain
basic parameters are observed.

INDICATIONS FOR BASE WEDGE
OSTEOTOMY

High Intermetatarsal Angle

Traditionally, the closing base wedge osteotomy
was employed for patients with first intermetatarsal
angles that measured 15 degrees or more. As noted
earlier, capital osteotomies are now used in many
of these situations, but this does not imply that the
base wedge procedure is a poor choice. On the
contrary, the base wedge osteotomy provides
excellent and reliable correction of deformity and
should still be a consideration in patients fitting this
profile. Although capital osteotomies may be
adequate, the entire medial column will
demonstrate a more rectus and narrow appearance
with a proximal procedure. As the intermetatarsal
separation is maximally decreased, the sesamoid
apparatus will lie in a more anatomic position,
enhancing overall function. Sagittal plane
aberrations may be adequately addressed from the
proximal aspect of the metatarsal as well.

Rigid First Ray

The ability of a surgeon to correct hallux abducto
valgus deformity in patients with large inter-
metatarsal angles is predicated upon the first ray
being flexible. In this scenario, much of the
correction depends upon the release of soft tissue
tension at the first metatarsophalangeal joint and
the associated redirection of forces (dynamic
deformity). Therefore, if the first ray is rigid, the
reverse buckling effect will be eliminated and there
will be a limited reduction in the intermetatarsal
angle once the metatarsal head has been translo-
cated (structural deformity). As a consequence, one
may tend to resect a greater degree of bone from
the first metatarsal head in an attempt to reduce the
remaining bunion. Radiographically, the post-
operative appearance may be that of a “C-shaped”
metatarsal.

Often the lateral displacement of the
sesamoids or adaptive joint contracture will prevent
the surgeon from recognizing the full degree of
transverse plane flexibility in the first ray. However,
the transverse plane flexibility of the first ray can be
assessed indirectly. By placing the metatarsal
through its range of motion in the sagittal plane,
one will have a reliable, although not absolute,
estimate as to the flexibility of the first ray in the
transverse plane. In cases where the motion is
questionable (i.e. a more rigid deformity), then the
base wedge procedure should be considered a
primary option.

One may also derive some indication of first
ray flexibility by evaluating the dorsoplantar
radiograph. Patients with a more pronounced
articulation between the bases of the first and
second metatarsals will tend to have less mobility
(Figs. 1A, 1B).

Figure 1A. The base wedge procedure is very
effective in reducing the IMangle of patients
with a rigid first ray. Mobility was limited in this
patient due to the nature of the articulation
between the first and second metatarsals.
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Figure 1B. View at 16 months postoperative.

Juvenile Hallux Abducto Valgus

The development of hallux abducto valgus
deformity in the young or adolescent patient is
typically an indication of a significant deforming
influence. Because of this, the author believes that
a base wedge osteotomy should be a primary
consideration when repairing hallux abducto
valgus deformity in a young individual. A more
proximal osteotomy will afford one the opportunity
to close the intermetatarsal angle to zero degrees,
thereby providing maximum correction, and
theoretically, minimizing the potential for any
recurrence of deformity.

This is particularly important considering that
a large number of patients with juvenile hallux
abducto valgus will also possess metatarsus
adductus deformity. A number of authors have
highlighted the potential association of these two
conditions. In one study involving repair of hallux
abducto valgus in patients under age twenty, 66%
of those were noted to have greater than 15
degrees of metatarsus adductus. Furthermore, there
was a direct association between an increasing

amount of hallux valgus with increased levels of

metatarsus adductus.

Hallux Abducto Valgus with Metatarsus
Adductus

The presence of metatarsus adductus has direct
implications on the development and subsequent
treatment of patients with hallux abducto valgus. La
Reaux and Lee evaluated 460 radiographs, half of
which demonstrated hallux abducto valgus, the
other half were selected at random. They noted
that 35% of the patients with hallux abducto valgus
possessed metatarsus adductus. Those patients
evaluated at random demonstrated an incidence of
metatarsus adductus of only 13%. Griffiths and
Palladino found a statistically significant and direct
relationship between patients with an increasing
metatarsus adductus and hallux abductus angles. In
addition, when the metatarsus angle was greater
than 15 degrees there was a stronger pattern to this
relationship.

Radiographically, patients possessing these
two conditions generally demonstrate a very large
bunion or hallux abducto valgus condition, yet
with little intermetatarsal splay. However, one
should not be mislead by the intermetatarsal angle.
Anytime metatarsus adductus is present, the foot
functions as if the intermetatarsal angle is larger.
This may be expressed mathematically:

True IM angle = IM angle + (metatarsus adductus
angle - 15 degrees)

Several authors have noted the importance of
providing maximal correction of the intermetatarsal
angle in these situations. It has been recommended
that the IM angle be reduced to zero, if not a
negative value. Capital osteotomies do not afford
one the ability to achieve this type of correction,
and as a result, may tend to be associated with
greater recurrence of the hallux abducto valgus
deformity (Figs. 2A-20).

Iatrogenic Forefoot Deformities

The base wedge may also be a primary procedure
in patients with recurrent hallux abducto valgus or
other postoperative complications. In cases where
there has been an overly aggressive resection of
the first metatarsal head, one may have difficulty
performing or obtaining adequate correction with a
distal metaphyseal osteotomy. The best bone
substance will be found proximally. Even if the
intermetatarsal angle is not that large, the base
wedge may provide a more reliable means of
correction (Figs. 3A, 3B).
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Figure 2A. Hallux abducto valgus deformity with Figure 2B. Intraoperative radiograph, Notice that
concomitant metatarsus adductus, Notice the the M angle is slightly negative,

significant hallux abductus with a relatively low

IM angle.

Figure 2C. View at 2.5 years postoperative. Figure 3A. Recurrent hallux abducto valgus with
previous excessive resection of the metatarsal
head.
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Figure 3B. Effective correction may at times be
achieved with a base wedge osteotomy in
similar instances.

In patients with other iatrogenic forefoot
deformities, repair of a concomitant hallux abducto
valgus may be part of the overall correction. A
closing base wedge osteotomy will provide
maximum correction and the best overall improve-
ment in forefoot function.

Sagittal Plane Aberrations of the First
Metatarsal

Hallux abducto valgus with first metatarsal equinus
or elevatus may also be readily and effectively
addressed with closing base wedge osteotomy.
Sagirttal plane alterations can be effected by altering
the axis of the osteotomy. Further correction may
be achieved by sacrificing the hinge of the
osteotomy if necessary. First, the required amount
of intermetatarsal correction is achieved and then
the osteotomy is continued through, sacrificing the
cortical hinge. This will allow the surgeon to rotate
the distal metatarsal in the sagittal plane until the
desired location is found. Two points of fixation
will be required to ensure adequate stability and
rigidity.

One might question why a proximal proce-
dure would be required for this purpose when a
distal metaphyseal osteotomy can also plantarflex
or dorsiflex the distal apsect of the ray. It is the

author’s opinion that when significant sagittal plane
correction is made at the first metatarsal head, then
there is a greater chance for aberrations in sagittal
plane function of the hallux. While significant plan-
tarflexion of the first ray may result in a weak or
nonpurchasing hallux, there is a greater likelihood
that this will occur when the correction is achieved
distally. The more distal the procedure, the more
abrupt the change in the vector forces of the
extensor and flexor tendons, and the more
pronounced the changes in muscle dynamics.

CONCLUSION

The author has proposed specific and relative
indications for the base wedge osteotomy. Other
authors have recently confirmed the efficacy of the
procedure. While distal osteotomies tend to remain
the primary means of correcting hallux abducto
valgus deformity, the closing base wedge
procedure should not be relegated to the past.
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