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The pathogenesis of claw/hammer toe deformity in diabetic neuropathy
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Clawing/hammering of the toes in neuropathic diabetic patients is believed to result from a mismatch in the mechanical action of contractured extrinsic toe muscles at the metatarsal-phalangeal and inter-phalangeal joints secondary to intrinsic muscle atrophy (interossei and lumbricals). The objective was to compare intrinsic and extrinsic muscle status between neuropathic patients with and without toe deformity using magnetic resonance imaging (MRI). Coronal and sagittal plane images of the foot and transverse plane images of the lower leg were acquired using T1-weighted spin echo MRI in nine neuropathic diabetic patients with claw/hammer toe deformity (experimental group) and nine matched neuropathic patients without deformity (control group). Images were assessed qualitatively by two blinded investigators who reached consensus on outcomes. Degree of atrophy in the intrinsic and extrinsic muscles was assessed using a 5-point atrophy scale (see Figure). 
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	0-no atrophy
	1-mild atrophy
	2-moderate atrophy
	3-severe atrophy
	4-no muscle left


Mean (SD) intrinsic muscle atrophy score was 3.0 (1.1) for the experimental group and 2.6 (1.2) for the control group (not significantly different, P = 0.2). The extensor digitorum longus showed mild degrees of atrophy in only four experimental and two control subjects. The flexor digitorum longus was not atrophied in any of the subjects. Neither the long flexors nor the long extensors showed any degree of fibrosis (shown as low intensity regions on MR images). Abnormalities in intrinsic and extrinsic muscle status do not seem to discriminate neuropathic patients with toe deformity from similar patients without deformity. This suggests that the intrinsic and extrinsic muscles of the toes are, solely, not responsible for clawing/hammering of the toes. Other factors, such as changes in plantar fascia or collateral ligaments at the joints may play a patho-mechanical role.

