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ABSTRACT - Hardly any surgical methods are avail-
able for metatarsalgia caused by a dislocated lesser
metatarsophalangeal joint (MTP) that do not sacrifice
the joint. We reviewed retrospectively the outcome of 60
metatarsal Weil osteotomies for correction of dislocated
lesser MTP joints in 31 patients.

Between 1995 and 1996, 31 consecutive patients were
treated with a Weil osteotomy at 2 institutions. The Weil
osteotomy is an oblique osteotomy of the metatarsal
neck and shaft, parallel to the ground surface, that con-
trols shortening of the metatarsal by internal fixation
with screws or pins. At an average final follow-up of 30
(24-44) months, all patients were interviewed, using a
standardized questionnaire based on the AOFAS Lesser
Metatarsophalangeal-Interphalangeal Scale. Recurrent
or transfer metatarsalgia, formation of callus, mobility
and dislocation of the MTP were noted on physical
examination. Dorsoplantar and lateral weightbearing
radiographs taken preoperatively and at the time of final
follow-up were examined for alignment of the metatar-
sal heads, subluxation or dislocation and for evidence of
nonunion, or malunion of the metatarsal osteotomy.

We had excellent results in 21 patients (42 osteoto-
mies). A major complication was plantar penetrating
hardware in 10 cases (3 screws and 7 pins).

We conclude that the Weil osteotomy is a good method
for correcting metatarsalgia caused by dislocation of the
MTP joint.

Subluxation or dislocation of one of the lateral
MTP joints is common. Although the first cases

were described by Branch as early as 1937, only
a few reports have been published about the treat-
ment of this deformity (Thompson and Hamilton
1987, Cracchiolo et al. 1988, Coughlin 1989, Daly
and Johnson 1992).

The strong extension forces in the MTP joint
of the extensor digitorum longus and brevis are
partly antagonized by the interosseous and lum-
brical muscles and stabilized by the plantar plate.
This plate, formed by the plantar aponeurosis and
the plantar joint capsule, plays a major role in dor-
soplantar stability of the MTP joint (Bhatia et al.
1994, Johnston et al. 1994). Once the plate dete-
riorates, there are no major antagonists for the
extensors, and the proximal phalanx is inevitably
pulled dorsally out of the joint. This leads to con-
tracture of the extensors, elongation and rupture of
the plantar structures, and finally dislocation of the
joint.

Nonsurgical treatment, like modifications of
shoes, metatarsal pads, and custom orthoses may
help to relieve the symptoms initially, but can
not correct a dislocation. Surgical options include
dorsal soft tissue release with pin-fixation (Scheck
1968, Thompson and Hamilton 1987, Coughlin
1989), silicone implants (Cracchiolo et al. 1988),
metatarsal neck osteotomies (Helal 1975, Helal and
Greiss 1984, Trnka et al. 1996) and MTP joint exci-
sional arthroplasties (DuVries 1956). Weil devised
a joint preserving, intraarticular shortening osteot-
omy, first reported by Barouk (1996).

We present our results with the Weil procedure
for correction of the dislocated lesser MTP joint(s),
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Table 1. Clinical data

Weil n
Number of patients 31
Age 60 (25-78)
Sex 29 women /2 men

Length of follow-up 30 (24—44) months

Previous procedures

Keller-Brandes 4
Scarf osteotomies 5
Austin 2

Additional simultaneous procedures

Scarf osteotomies 12
Distal metatarsal osteotomies 3
Basal metatarsal osteotomies 2
Tendon lengthening 3
Hohmann 2
1st MTP arthrodesis 1
Locations of 60 Weil osteotomies
Second metatarsal 29
Third metatarsal 16
Fourth metatarsal 13
Fifth metatarsal 2

with special attention to transfer lesions and recur-
rent metatarsalgia.

Patients and methods

31 patients (29 women) who had undergone a Weil
osteotomy for dislocated MTP joints at two institu-
tions from 1995 to 1996 formed the study group
(Table 1). An inclusion criterionwas a painful dislo-
cation of the MTP joint. We excluded patients with
neurological disorders and rheumatoid arthritis.
Before surgery, all patients had been treated with
modifications of shoe wear, custom-made inlays,
and metatarsal paddings for at least 6 months
before they were referred to our tertiary care ortho-
pedic hospital for evaluation and possible surgical
correction.

The average age and duration of follow-up
of these patients were 60 (25-78) years and 30
(24-44) months, respectively. 60 osteotomies were
performed.

Surgical method (Figure 1)

All operations were done under regional ankle
anesthesia and tourniquet control. A 3 cm longitu-

dinal incision was made over the metatarsal for a
single osteotomy, over the web space for a double
osteotomy, or over the central metatarsal for a
triple osteotomy. After identifying the metatarsal
head and neck, the joint-capsule was incised. The
collateral ligaments of the MTP joint were cut,
the dislocation of the MTP joint partly reduced
and the toe plantarflexed to expose the metatarsal
head. The plane of the osteotomy was parallel to
the plantar surface, from the dorsal portion of the
metatarsal head proximally. The plantar fragment
was shifted proximally to obtain the shortening that
was measured preoperatively on the dorsoplantar
radiographs. The amount of shortening, from 3-8
mm, was based on the length of the involved and
adjacent metatarsals, and the severity of the dis-
location. The osteotomy was secured with a 1.2
threaded K-wire in 3 patients (7 metatarsals) or a
special 2 mm titanium “Twist-off screw” (DePuy)
in 53 metatarsals. The resulting dorsal protu-
berance over the metatarsal head remnant was
removed. Weightbearing with a postoperative shoe
was allowed after the second postoperative day.

Figure 1. The Weil osteotomy.

A. Dislocated lesser metatarsophalangeal joint.

B. The toe is plantarflexed and an osteotomy parallel to the
ground surface from the dorsal portion of the metatarsal
head proximally was performed.

C.The plantar fragment is shifted proximally for shorten-
ing.

D. The osteotomy is fixed with a special twist-off screw and
the resulting protuberance is removed.
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Table 2. Results

Weil

Score on LMIS 2 81 SD 25.3 (52-100)

No pain 21 patients
Recurrent metatarsalgia 6 patients
Transfer metatarsalgia 0
Subluxation or dislocation

at follow-up 8
Pseudarthrosis 0

a | esser Metatarsophalangeal-Interphalangeal Scale
(Kitaoka et al. 1994)

Radiographic assessment

Dorsoplantar and lateral weightbearing radiographs
taken preoperatively and at the time of final fol-
low-up were examined for alignment of the meta-
tarsal heads and subluxation or dislocation of the
MTP joint. At final follow-up, nonunion, malunion,
and shortening of the metatarsal were evaluated
radiographically.

Clinical assessment

At the final follow-up, patients were interviewed,
using a standardized questionnaire (Trnka et
al. 1996) based on the AOFAS Lesser Meta-
tarsophalangeal-Interphalangeal =~ Scale (LMIS)
(Kitaoka et al. 1994). Points were assigned for
clinical parameters including pain (40), functional
restriction (15), restriction of footwear (10), tender
and painful callus (10), alignment (5), and stiff-
ness of the MTP joint (5). In addition to the formal
survey, patients were asked about functional out-
come and, separately, about the cosmesis, using
scales graded 1 (excellent) to 4 (poor). Finally, we
noted the presence or absence of recurrent or trans-
fer metatarsalgia, formation of callus, and sublux-
ation or dislocation of the MTP joint on physical
examination

Results

Clinical results

21 patients hade xcellent results, 4 good, 2 fair and
4 patients were dissatisfied with the outcome of
treatment. In all dissatisfied patients, K-wires or
a screw had penetrated the soft tissue on the plan-
tar side of the foot and caused pain. The screws

were removed in 2 patients, the third refused revi-
sion surgery and was successfully treated with
an orthotic support, and in the fourth patient, 3
migrating threaded K-wires had to be removed.
The median score of the AOFAS LMIS was 81
(52-100) points (Table 2). 21 patients had no pain,
5 had mild pain, 3 moderate, and 2 had persistent
and severe pain, because of screw penetration. The
cosmetic appearance was excellent in 19 patients,
good in 11, and fair in 1 patient. An asymptomatic
callus below the operated metatarsal heads was see
below 16 metatarsals (6 patients) and below one
adjacent metatarsal head. Metatarsalgia not asso-
ciated with metatarsal callosity was noted in 6
patients due to plantar prominence of a screw or
K-wires in 9 MTP joints. There was no case of
transfer metatarsalgia to an adjacent non-operated
metatarsal.

Radiographic findings (Figure 2)

We had no patient with malunion or pseudarthro-
sis. 8 joints were still dislocated. Shortening of
the metatarsals was obtained in all cases. Accurate
measurements of shortening could not be made
because the radiographs had not been taken in the
same institution preoperatively and at follow-up.

Complications

3 patients with delayed healing of the wound after
3—4 weeks had had an osteotomy of the second,
third and fourth metatarsals. In 3 metatarsals, a
plantar perforation of the screw, and in 7 metatar-
sals, a migrating threaded K-wire caused pain. Two
of the screws and all migrated K-wires had to be
removed.

Discussion

Helal and Greiss (1984) suggested that shortening
of the metatarsal without touching the joint cap-
sules would allow passive correction of the sub-
luxation or dislocation. Mulier et al. (1994) and
Winson et al. (1988) found that this is not correct.
In a previous study, Trnka et al. (1999) reviewed
the correction of subluxed or dislocated MTP joints
treated with the Helal osteotomy and the Weil oste-
otomy. After the Helal procedure, only 8/21 MTP
joints were reduced, but 21/25 subluxed or dislo-



Acta Orthop Scand 2002;73 (2): 190-194

193

Figure 2. A. A 51-year-old woman, 10 years
after a Keller-Brandes procedure. Severe
painful dislocation of the 2nd and 3rd MTP
joints, and re-valgus deformity.

cated MTP joints were reduced after a Weil oste-
otomy.

Cracchiolo et al. (1988) reported their results of
treating dislocated lesser MTP joints with silicone
implant arthroplasty. Preoperatively 23 of 32 MTP
joints were diagnosed as dislocated and correction
was obtained in 5 of 32 at follow-up.

Helal and Greiss (1984) noted successful reduc-
tion of pain in 88%, but this has not been confirmed
by others. Winson et al. (1988) obtained good pain
reduction in 47%, and Mulier et al. (1994) had
good results in only 50%. Daly and Johnson (1992)
reported persistent pain in 28% after resection of
the proximal base of the phalanx and syndactiliza-
tion.

We have abandoned the K-wires for fixation of
the Weil osteotomy, and recommend the “Twist-
off” screw for fixation of the osteotomy. Most of
the available mini fragment screws need predrill-
ing, which may dislocate the plantar fragment. The
so-called “Twist-off” screw is used without pre-
drilling. Other methods for correction of dislocated
lesser MTP joints showed a higher rate of compli-
cations. Cracchiolo et al. (1988) reported unsatis-
factory results in 26/32 cases, and Daly and John-
son (1992) found that 43/60 operated patients had

B. The same patient at the 2-year follow-up.
A Chevron osteotomy with a Keller-Brandes
revision had been performed in addition to
the Weil osteotomy 2—4. She has no pain.

some complaints. After the Helal osteotomy, non-
union and metatarsalgia are the commonest com-
plications. Schmidt and Becker (1989) had 19%
nonunions, and Helal (1975), Winson et al. (1988),
and Mulier et al. (1994) reported 15%, 14%, and
7% nonunions, respectively. Trnka et al. (1999)
noted transfer metatarsalgia in 11/15 feet using the
Helal osteotomy.

After excisional arthroplasty, where parts of
the articular cartilage are resected, some degree
of arthrofibrosis at the MTP joint usually occurs
(Coughlin 1989). With the Weil osteotomy, decom-
pression of the MTP joint is obtained by shorten-
ing without sacrificing the cartilage. Although the
range of motion of the MTP joint is reduced, it is
better than after excisional arthroplasty.

No funds have been received to support this study.
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