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INTRODUCTION

The hammertoe is described as a digital deformity of the
proximal interphalangeal joint in which the
metatarsophalangeal joint is dorsiflexed, the proximal
interphalangeal joint is plantarflexed and the distal
interphalangeal joint is in a neutral or hyper-extended position.
(McGlamry,1987; Sarrafian,1983; Root, Orien and Weed, 1977;
Green and Brekke, 1996). 

McGlamry (1987) describes the hammertoe as a syndrome
in which … ‘there is a loss of the normal delicate balance of
power surrounding the lesser metatarsophalangeal joints’.
Both McGlamry (1987) and Green and Brekke (1996) state that
the pathomechanics of the hammer digit syndrome fall into
three major categories: 

1. Flexor stabilisation: These deformities occur in the
pronated foot in the stance phase of gait and are
associated with a weakness in the interossei. This
weakness enables the flexor digitorum longus to
exert a mechanical advantage at the proximal
interphalangeal joint and deform the digits. 

2. Flexor substitution: These deformities occur in the
supinated foot during the late stance phase of gait,
when weak triceps surei allow the long flexors to
exert a mechanical advantage over the interossei and
deform the digits. 

3. Extensor substitution: This occurs during the swing
phase of gait when weak lumbricals allow the extensor
digitorum longus to gain a mechanical advantage and
deform the digits.

This article centres on the development of hammer digit
syndrome associated with a flexor substitution deformity of the
digits.

AETIOLOGY

Flexor substitution as a cause of hammer digit 
syndrome
In the late stance phase of gait, the supinated foot is subject to
a muscle imbalance, where the digital flexors of the foot
overpower the stabilising interossei. The resultant deformity is
a contraction of the lesser digits, where the digits are retracted
straight back into a clawed position with no obvious lateral
deviation, such as an adductovarus deformity.  This deformity
is a stance phase hammer digit syndrome, resulting from a
flexor substitution (Green and Brekke, 1996) and, according to
McGlamry (1987), is the least common of the three above-
mentioned pathomechanical aetiologies of hammer digit
syndrome.

The aetiology of this condition lies in a substantial
weakness of the triceps surae.  The peronei (peroneus longus
and brevis) and the deep posterior muscle group (tibialis
posterior, flexor hallucis longus, and flexor digitorum longus)
attempt to substitute for the triceps surei in an effort to initiate
heel lift. These muscles all pass posterior to the axis of the
ankle joint and therefore exercise a plantar-flexory force over
the joint.  However, the quantum of the torque exerted on the
ankle joint is minimal.

Four of these five muscles, peroneus longus, tibialis
posterior, flexor hallucis longus and flexor digitorum longus
have insertions which enable them to supinate the foot during
stance phase (Root, Orien and Weed, 1977).  These muscles
must fire earlier to initiate heel lift and in so doing cause a
strong midstance supination.  This early firing, prolonged
contraction and the direction of force exerted by the flexor
hallucis longus and flexor digitorum longus cause all the digits
to claw. The actions of these two muscles establish a
mechanical advantage over the interossei and the flexor digiti
minimi brevis (Green and Brekke, 1996).  The substitution of
these muscles for the triceps surei is however inadequate and
heel lift fails to occur. Instead their actions lead to hammer digit
syndrome.  

CASE REPORT

Background
BP a 51-year-old male was involved in a motor cycle accident in
November 1994. He presented for podiatric assessment 18
months later.  The accident left BP with crush fractures of T12,
L1 and L4, L5 vertebrae. He suffered 8 months of tetraplegia,
which improved to a point where he could return to work. BP
was developing foot pain and skin lesions and in June 1996 he
presented for assessment where he complained of bilateral
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