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Abstract

Congenital metatarsal shortening (brachymetatarsia) causes minor disability in daily life. However, patients are likely to seek
medical care complaining mainly of cosmetic problems when they reach adolescence or adult life. Callus distraction is a unique
method for enlongating a long bone. As with any lengthening procedure by callotasis there are complications and these can be
avoided or minimized by careful monitoring of progress throughout distraction and consolidation. This is the first reported case
of callus distraction for brachymetatarsia from the English speaking Caribbean. The technique and complications are discussed.

INTRODUCTION

Brachymetatarsia most commonly involves the fourth ray
with early closure of the distal growth plate and may be
unilateral or bilateral (1,2,3). It is normally idiopathic, but can

be a marker of psuedohypoparathyroidism or Turner's
syndrome (4). It is usually symptomless, but may cause

painful callosities in the adjacent metatarsals (4,5,6). This

results from mechanical insufficiency of the short metatarsal,
and the associated axial deviation or claw-toe deformity, can
cause problems on walking.

CASE REPORT

A 29 year old male presented, at the University Hospital of
the West Indies, in 2002 with bilateral symmetric
deformities of the fourth toes. He had no functional
disability, but was very concerned about the cosmetic
appearance of his feet (Fig I). There was no hereditable,
infectious or traumatic history. Plain radiographs showed
18mm congenital shortening of each fourth metatarsal (Fig
II).

Figure 1

Figure 1: Pre-operative photograph both feet
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Figure 2

Figure 2: Pre-operative radiograph both feet

At surgery a 4cm straight incision was made on the dorsal
side of the fourth metatarsal. The periosteum was incised
longitudinally and carefully elevated from the bone at its
proximal metaphyseal-diaphyseal junction. The external
fixator (Orthofix M-100) was used as guide for placement of
the screws. After drill holes were made with a 1.5mm
Kirschner wire (K-wire), four self-tapping screws with 3mm
shank and 3mm tapered threads were inserted. All the screws
were inserted in line with the long axis of the metatarsal. A
transverse osteotomy between the second and third screws
was performed using a thin osteotome. A Z-lengthening of
the extensor digitorum longus tendon to the fourth toe was
carried out prior to closure of the periosteum and application
of the external fixator. K-wires were inserted across the
metatarsophalangeal (MTP) joints of the fourth metatarsals
to prevent subluxation of the MTP joints as well as medial
and plantar angulation of the metatarsals during distraction.
On the right foot, the fourth MTP joint was exposed for
accurate placement of the K-wire across the joint. On the left
foot, a K-wire was inserted without visualization of the MTP
joint. Distraction was started one week after surgery at a rate
of 0.25mm twice per day (Fig III). The rate of distraction
was increased to 0.25mm three times per day 16 days after
the commencement of distraction. Radiographs were taken
every week.

Figure 3

Figure 3: Radiograph right foot showing distraction site, K-
wire and external fixator in situ

Post-operative radiographs obtained during the first week of
distraction revealed the K-wire in the left foot was not
accurately placed across the MTP joint. The K-wire was
removed. Partial weight bearing with crutches was allowed
immediately after surgery. Broad spectrum antibiotics were
required for pin tract infection. Distraction of the right fourth
metatarsal was stopped after the metatarsal length of 18mm
was achieved and this was after thirty six days. The external
fixator was left in place for another 59 days until complete
bone union had occurred. The amount of lengthening was
approximately 32.8% of the original length and the Healing
Index 94:1.8cm (Fig IV). The Healing Index is defined as
the ratio between the healing time in days and the
lengthening achieved in centimeters. The range of motion of
the MTP joint was slightly decreased at follow-up but the
patient was satisfied with the results. He returned to wearing
regular shoes 4 weeks following the removal of the fixator
and was pain free in the right foot (Fig V).
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Figure 4

Figure 4: Radiograph of completely healed and fully
lengthened fourth metatarsal right foot

Figure 5

Figure 5: Photographs of right foot Pre and Post operative
for comparison

Distraction of the left fourth metatarsal was discontinued
after twenty days due to medial and plantar angulation of the
metatarsal. The desired length was also not achieved. The
patient declined further surgery until the right foot was fully
functional.

DISCUSSION

In the past a number of techniques for metatarsal
lengthening were described. These included osteotomy
followed by gradual distraction and bone graft (7,8), and

osteotomy, gradual distraction without bone grafting (6,9,10).

The use of an external fixator for gradual metatarsal
elongation was first reported by Skirving and Newman (9).

Since then, there have been several reports concerning
metatarsal lengthening by callus distraction for
brachymetatarsia (4,5,6,9).

Callotasis using the minifixator has been shown to be safer
and less traumatic than techniques which involve bone
grafting at the end of the distraction period (4,5,6,9,10). As with

any lengthening procedure there are complications, and these
involve pin tract infections, subluxation of the MTP joint,
flexion deformity of the fourth digit, plantar and medial
angulation of the metatarsal and limitation of the range of
motion of the MTP joint (4,5,10). A review of the literature

shows only one paper which discusses the pitfalls and
complications of metatarsal lengthening (11). The principal

problems in metatarsal lengthening by callus distraction are
angulation of the metatarsals, subluxation or axial deviation
of the MTP joint and joint stiffness (4,6,10,11).

Superficial pin tract infection is an accepted complication of
callus distraction and complete resolution usually occurs
with local pin care and oral antibiotics administration (12).

Because of the high incidence of pin tract inflammation,
some authors do not regard it as a complication, but as a
natural sequela of lengthening by callus distraction (13,14).

Several authors have reported that the range of movement of
the MTP joint decreased in all cases after surgery, and the
normal range was never achieved at follow-up. However
none of the patients complained of the restriction in range of
motion (4,6,10,11). Slight restriction in the range of motion of

the right fourth MTP joint was noted at follow-up in the case
presented. In many studies it was observed that the degree of
MTP joint stiffness was related to the amount of
lengthening. Takakura et al (15) reported the results of

lengthening the great toe and emphasized that in order to
prevent joint stiffness the amount of lengthening should not
exceed 40% of the original length of the metatarsal. In the
study by Masada et al (11), two cases in which the

lengthening exceeded 40% of the preoperative length
showed a large decrease in range of motion of the MTP
joint.
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There are several reports describing the possibility of
metatarsal angulation and axial deviation of the joint.
Excessive plantar deviation can lead to pain in the
lengthened metatarsal, while dorsal deviation may fail to
relieve pain in the adjacent segments. Lateral or medial
deviation may cause painful contact between the metatarsal
heads, with the development of bursitis or degenerative
osteochondritis. It is also essential to maintain MTP and
interphalangeal alignment to prevent iatrogenic subluxation
and axial deviation (4).

Several authors recommended K-wire fixation of the MTP
joint during distraction to prevent deformity of the joint
(4,11,15). In addition, soft tissue release was recommended by

other authors to prevent subluxation or axial deviation of the
joint. Wakisaka et al (6) and Ferrández et al (16) reported that

release of the extensor brevis tendon and Z-lengthening of
the extensor digitorum longus tendon had been performed in
some of their cases. In contrast, Saxby and Nunley (10)

reported good results without soft tissue release.

The occurrence of angulation of the metatarsal increased in
proportion to the amount of lengthening. Masada et al (11)

reported two cases of metatarsal angulation when the amount
of lengthening exceeded 40% of the original length, while
Magnan et al (4) reported that the amount of lengthening

should be limited to 50% of the preoperative length.

In the case presented, Z-lengthening of the extensor
digitorum longus tendons was performed along with K-wire
fixation of the MTP joint of the right fourth toe. As was
reported in the case history, the K-wire was removed from
the left fourth MTP joint when it was discovered on plain
radiographs that the wire had not transfixed the MTP joint.
Distraction of the left fourth metatarsal resulted in plantar
angulation of the metatarsal and mild prominence of the
metatarsal head. The angular deformity was most likely due
to lack of fixation of the MTP joint.

As for any lengthening procedure, callotasis of the
metatarsal requires careful monitoring of the progress

throughout distraction and consolidation. Restoration of the
correct metatarsal proportions requires exact control of the
amount of distraction and scrupulous attention to local
factors to prevent complications. The temporary use of a K-
wire with or without Z-lengthening during distraction is
indicated even for minor degrees of lengthening. It is also
recommended that the amount of lengthening should not
exceed 40% of the original length of the metatarsal.
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