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ORIGINAL STUDY

Basal medial opening wedge first metatarsal osteotomy stabilized
with a low profile wedge plate

Sujit Kumar, Sujith Konan, Michael J. Oppy, Rohit T. MADHAV

From University College Hospital, London, U K.

Twenty patients underwent 25 basal medial opening
wedge osteotomies of the first metatarsal stabilized
using a low-profile wedge plate in combination with a
distal soft tissue release, distal metatarsal osteotomy
and AKin osteotomy as required for correction of a
hallux valgus deformity. The mean clinical and radio-
graphic follow-up was 12.2 months. Pre- and post
operative radiographs available in 15 cases showed
that the median hallux valgus angle (HVA), inter-
metatarsal angle (IMA) and distal metatarsal articu-
lar angle (DMAA) were corrected from 45.5 to 13.1,
17.7 to 9.2 and 24.3 to 10.0 degrees respectively
(p <0.001). Final radiographic assessment for the
whole series showed a median final HVA and IMA of
14.1 and 9.1 respectively. Radiographic union was
noted in all but one case which was asymptomatic.
One wound infection was treated with oral antibi-
otics, one hallux varus deformity required soft tissue
reconstruction and there was one recurrence. The
outcome was reported as good or satisfactory by the
patients for 20 of 25 feet. Three patients reported
stiffness in the first MTP joint, which improved with
joint injection and manipulation. Two plates were
removed for prominence. The basal medial opening
wedge osteotomy stabilized with a low profile wedge
plate was an effective addition for correcting a
moderate to severe hallux valgus deformity as part of
a double or triple first ray osteotomy.

Keywords : hallux valgus; basal osteotomy ; first
metatarsal ; plate fixation.
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INTRODUCTION

Numerous surgical techniques have been
described for the correction of a hallux valgus
deformity including osteotomies involving the
head, shaft or base of the first metatarsal combined
with soft tissue reconstruction (8). The severity and
nature of the deformity may require a combination
of procedures to achieve the necessary correction.
From a mechanical point of view, a proximal
metatarsal osteotomy acts via a long axis of rotation
and can achieve a high degree of correction making
it a useful procedure for moderate to severe hallux
valgus deformity with an inter-metatarsal angle
(IMA) and a hallux valgus angle (HVA) of greater
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than 13 and 30 degrees respectively (5,17). A basal
osteotomy has also been described in conjunction
with a distal metatarsal osteotomy and an Akin
medial closing wedge proximal phalangeal osteoto-
my as double and triple first ray osteotomies
respectively (3).

A number of techniques of basal osteotomy
can be performed including crescentic (12,21),
chevron (15), closing wedge (9,20) and opening
wedge (16,19). Early descriptions of a basal medial
opening wedge osteotomy used the bone resected
from the medial eminence to fill in the gap created
by a transverse opening wedge with no internal
fixation (18). Internal fixation methods to improve
stability of the osteotomy include Kirschner wires,
bone screws and headless differential pitch
screws (9). However, these techniques can have
poor control in the small proximal fragment leading
to dorsal mal-union in up to 25% of cases with sub-
sequent transfer metatarsalgia (20).

Contemporary plate fixation is available (76,18)
and the aim of this study was to review our clinical
and radiographic results of a consecutive series of
25 cases of a medial open wedge basal osteotomy
using a low profile wedge plate and to report its use
in cases of double and triple first ray osteotomies (3).

PATIENTS AND METHODS

We reviewed a consecutive series of 20 patients
(16 female, 4 male ; mean age 52.6, range 15 to 76 years)
who underwent a basal medial opening wedge osteotomy
of the first metatarsal for correction of hallux valgus
using a low profile wedge plate. All cases were per-
formed by, or under the direct supervision of one con-
sultant (RTM). Pre-operative planning assessed severity
of the deformity, joint congruence and the distal
metatarsal articular angle (DMAA). According to the
pre-operative plan and intra-operative correction
assessed clinically and fluoroscopically, the basal
osteotomies were performed in combination with a distal
soft tissue release with or without a distal extended
chevron metatarsal osteotomy and a closing wedge Akin
osteotomy of the proximal phalanx. Five patients under-
went bilateral procedures providing 25 feet for follow-
up. The mean clinical follow-up was 12.2 months (range
4-48). In 5 cases, the basal osteotomy was performed as
a revision procedure for recurrence after failed distal
metatarsal or scarf osteotomy.

Fig. 1. — Intra-operative photograph of wedge plate in sifu

Operative technique

All cases were performed under general anaesthesia
with ankle block and an ankle tourniquet. All patients
received intra-venous 1.5 g Cefuroxime at induction. A
medial incision was made along the shaft of the first
metatarsal protecting the dorso-medial cutaneous nerve.
A capsulotomy of the first metatarso-phalangeal joint
allowed a lateral release of the adductor hallucis and lat-
eral metatarso-sesamoid ligament. The medial eminence
of the metatarsal head was resected and a medial open-
ing wedge osteotomy of the first metatarsal was per-
formed using a power saw parallel and 10 mm from the
metatarso-cuneiform joint whilst leaving the plantar-
lateral cortex intact. The osteotomy was opened dorso-
medially achieving plantar and lateral displacement and
was stabilized using a low profile L-shaped titanium
wedge plate and four screws (Low Profile Plate and
Screw System™ Arthrex®). These plates have a central
wedge ranging between 2 mm to 5 mm (with increments
of 0.5 mm). The size of the wedge had been estimated by
pre-operative planning and confirmed using intra-opera-
tive fluoroscopy. The plates were positioned dorso-medi-
ally to maintain the plantar-medial displacement (Fig. 1).
The osteotomy gap surrounding the wedge was filled
with local graft from the medial eminence.

In 23 cases a bi-planar extended chevron distal
osteotomy was performed and fixed with a single screw
to achieve further correction and correct the DMAA
(Fig. 2 a & b). In 13 cases, an Akin medial closing wedge
osteotomy of the proximal phalanx was performed and
stabilized with either a toe staple or a single screw ; in 11
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Weight Bearing

Fig.2. — a: Pre-operative radiograph showing severe hallux valgus deformity ; b : Post-operative radiographs after a double first ray

osteotomy.

of these, the Akin was performed in addition to the basal
and distal osteotomies.

A medial capsulorraphy was performed centred
around the estimated centre of rotation of the metatarsal
head, the wound closed with sub-cuticular Vicryl rapide
and a compression bandage applied. Patients were
allowed to bear weight immediately in a reverse camber
shoe, returning to a flat shoe from six weeks post-
operation.

Assessment

Clinical evaluation at final follow-up was performed
using the American Orthopaedic Foot and Ankle Society
(AOFAS) Hallux score (/1), the Foot Function Index
(FFI) (1) and the Manchester-Oxford Foot Questionnaire
(MOXFQ) (7). In addition, patients were asked to rate the
result of their operation as good, satisfactory or poor.
Weight-bearing dorso-plantar and lateral radiographs of
the feet were performed pre-operation and at final follow
up. The HVA, IMA, DMAA and joint congruence were
recorded (4,6). The sesamoid location was based on the
seven positions (1 to 7) of the medial sesamoid in rela-
tion to the midline of the first metatarso-phalangeal joint
(with 4 being on the midline) (70). Change in metatarsal
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length was calculated based on Mitchell’s formula (13)
Sagittal plane first metatarsal alignment was assessed
using talo-first metatarsal co-linearity (Meary’s angle),
with a positive angle indicating declination.

Statistics

Data were analysed using SPSS for Windows (v.12.0).
A Wilcoxon signed rank test was used to compare data
pre- and post-operation with a p value < 0.05 considered
significant.

RESULTS
Clinical Outcome

The osteotomy was stabilized using a 4 mm,
4.5 mm or 5 mm plate in all cases. One patient had
a superficial wound infection which was treated
with oral antibiotics and resolved uneventfully. The
outcome of 16 (64%) and four (16%) osteotomies
were rated by the patients as good and satisfactory
respectively (total 80%). Three patients experi-
enced stiffness in the hallux metatarso-phalangeal
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(MTP) joint. In two of these the symptoms
improved to a good result after manipulation under
anaesthesia whilst the other patient accepted the
outcome without further intervention. Two plates
were removed for prominent metal. Two
osteotomies had poor outcomes : one hallux varus
deformity required soft tissue reconstruction and
one recurrence of a hallux valgus deformity
required revision to a tarso-metatarsal arthrodesis.
The median AOFAS score at final follow-up was 85
(range 63 to 100). The median FFI at final follow-
up was 11.5 (range O to 45). The median MOXFQ
score at final follow-up was 15.0 (range 1 to 36).

Radiographic Qutcome

At final follow-up radiographic union was noted
in all but one case which was asymptomatic. The
introduction of digital radiography and a Picture
Archive Communication System (PACS) with loss
of some hard copy radiographs meant that at final
review, pre- and post-operative weight-bearing
radiographs were available for only 15 osteotomies.
The median (with 95% confidence intervals (CI))
for the pre- and post-operative HVA were 45.5
(33.4-49.0) degrees and 13.1 (12.1-20.3) degrees
respectively (p = 0.001). The median (with 95% CI)
for the pre- and post-operative IMA were 17.7
(14.0-18.9) degrees and 9.2 (6.5-11.6) degrees
respectively (p = 0.001). The median (with 95% CI)
for the pre- and post-operative DMAA were 24.3
(17.7-29.8) degrees and 10.0 (7.9-14.9) degrees
respectively (p =0.003). For the whole series,
based only on final radiographic data, the mean
(with 95% CI) HVA and IMA were 14.1 (7.8-19.0)
degrees and 9.1 (7.4-11.1) degrees respectively. For
the 15 with complete data, the sesamoid position
was corrected from a median (with 95% CI) pre-
operative grade of 3.0 (2.1-2.8) to 1.0 (0.9-1.9)
post-operation (p = 0.006). First MTP joint congru-
ence increased from 20% pre-operatively to 64%
postoperatively. There was a median (with 95% CI)
shortening of the first metatarsal of 4.8 mm (3.3-7.0
mm). The median pre- and post-operative (with
95% CI) talo-first metatarsal Meary’s angles were
6.4 (4.9-12.1) degrees and 6.3 (5.3-11.1) degrees
respectively (p =0.910).

DISCUSSION

Basal first metatarsal osteotomy by a number of
techniques has been shown to correct a moderate to
severe hallux valgus deformity with satisfaction in
excess of 80% (12,15,21). However, since a basal
osteotomy can produce a powerful angular correc-
tion, hallux varus rates as high as 12 to 19% have
been reported (72,20). Advantages and disadvan-
tages of the different types of proximal osteotomy
have been reviewed previously (14,17,19). One of the
main disadvantages of a basal first metatarsal
osteotomy without rigid fixation is dorsal mal-
union with the elevated first ray leading to transfer
metatarsalgia. In this series we have demonstrated
that talo-first metatarsal (Meary’s angle) co-lineari-
ty was maintained with no significant differences
between pre and post-operative values. A specific
advantage of a medial opening wedge osteotomy is
that metatarsal shortening should be avoided. An in
vitro study of a basal medial opening wedge first
metatarsal osteotomy has showed only a 1 to 2.5%
length increase (2) and thus in clinical practice it
probably only maintains length but should, never-
theless, reduce potential transfer metatarsalgia (8).

In this study we have demonstrated a reduction in
HVA and IMA to final median values of 13.1 and
9.2 degrees. The results of our study compare
favourably with two previous reports (16,18) of the
use of a similar wedge plate for a basal medial
opening wedge osteotomy and confirm that a repro-
ducible, stable correction can be achieved for mod-
erate and severe hallux valgus deformity with an
acceptable complication rate. The single case of a
reducible hallux varus amounts to a rate of 4%
compared with 7.8% in another series using a
similar implant (18). The patient with hallux varus
underwent a medial soft tissue release and extensor
hallucis brevis tendon transfer and subsequently
had a good outcome with a mobile and well aligned
hallux (Fig. 3 a-c).

A basal osteotomy in isolation can increase the
DMAA and in this series of cases we paid particu-
lar attention to correcting an elevated DMAA ; our
series, therefore, reports the use of the basal wedge
plate in the presence of additional distal osteotomy
and Akin as required : a double or triple first ray
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Fig. 3. — a: Pre-operative radiograph of severe hallux valgus deformity ; b : Post-operative photograph after soft tissue reconstruc-
tion to correct hallux varus deformity ; c : Post-operative radiograph demonstrating final correction.

osteotomy. Our series had a median DMAA of
24 3 degrees pre-operation and all but two cases
had a bi-planar distal chevron osteotomy to correct
the DMAA to a median of 10.0 degrees post-opera-
tion. An earlier report of double and triple first ray
osteotomies demonstrated an 81% satisfaction rate
in a series of 21 cases using a crescentic basal
osteotomy stabilized with a Kirschner wire and can-
cellous screw (3). Our patient rating of the outcome
of surgery as good or satisfactory in 80% of cases
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thus compares favourably. The results of the
AOFAS hallux score with a mean of 84 in our study
compared similarly to another report using this
implant.

In the authors’ experience, lengthening of the
first metatarsal can result in first metatarso-pha-
langeal joint instability, increased joint reaction
forces on articular surfaces that often have early
degenerative changes, with resultant stiffness and
dysfunction. Therefore some shortening via the
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distal osteotomy was undertaken as required to bal-
ance the first metatarso-phalangeal joint, correct the
DMAA and maintain weight-bearing through the
first ray, thus avoiding transfer metatarsalgia.

In our series, 23 out of 25 osteotomies were dou-
ble osteotomies for correction of the DMAA with a
median first metatarsal shortening of 4.8 mm.
Although this negated the advantages of a medial
opening wedge osteotomy in maintaining length of
the first metatarsal, by incorporating and achieving
predictable plantar displacement, none of our
patients developed transfer metatarsalgia and there
were no radiographic cases of dorsal mal-union.
This compares to a series using this implant with no
distal metatarsal osteotomy where the mean length-
ening of the first metatarsal was 2.3 mm (I8).

The combination of double or triple first ray
osteotomies as described in this series was used in
5 revision cases. Four of these cases had previously
undergone a scarf osteotomy and the other case was
a recurrence of deformity after a distal metatarsal
osteotomy. Two of these cases in one patient
required first metatarso-phalangeal joint injection
and manipulation for stiffness but resulted in good
satisfaction at final follow-up. The other three
revision cases were all associated with good satis-
faction clinically and radiographically.

We acknowledge that the series reported here is
unfortunately affected by the loss of radiographic
data due to the transition from hard copy to digital
radiography and a PACS system. We have thus pre-
sented clearly the sub-grouping of those 15
osteotomies with pre- and post-operative weight-
bearing radiographs and the whole group based on
only post operative radiographs. The clinical out-
comes including complications are based on the
complete series which we feel to be a useful contri-
bution to evidence regarding this implant and its
use in hallux valgus correction.

The treatment of a moderate to severe hallux val-
gus with an elevated DMAA can be a challenging
deformity to correct and cannot be addressed with a
basal osteotomy alone which will worsen an elevat-
ed DMAA. A scarf osteotomy with translation and
differential rotation is a viable alternative to a dou-
ble first ray osteotomy but the amount of correction
and de-rotation may be limited by the width of the

bone and the correction may be sub-optimal in a
large deformity. In this study we have demonstrated
that the combination of a basal medial opening
wedge osteotomy of the first metatarsal stabilized
with a low profile wedge plate in conjunction with
a distal metatarsal and Akin osteotomy is a stable
and effective method for correcting a moderate to
severe hallux valgus deformity.
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