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Bone mineral density at the other skeletal regions in Charcot foot patients
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Aim: to compare the bone mineral density [BMD] of the axial skeleton and calcaneum; to evaluate the potential risk factors of Charcot osteoarthropathy.

Materials and Methods: We studied 44 Charcot patients with type 1 and 2 diabetes mellitus (34:10(, (f:m=24:20(. Mean age was 45,21+/-3,77yrs, mean diabetes duration- 20,5+/-0,21yrs [2-47 yrs]. There were 19 patients with acute and 25 with chronic stage of DOAP. Charcot  duration 2,6+/-0,51yrs [14days–7 yrs]. We measured BMD of the lumbar spine and proximal femur using dual energy X-ray absorptiometry [DPX-L, Lunar] and of the calcaneum of both heels by qualitative ultrasound densography [“Achilles+” Lunar].

Results: Three groups of bone changes in DOAP patients were revealed: osteoporosis [34%], osteopenia [36%] and normal BMD [30%]. All patients with osteoporosis had type 1 diabetes and longer diabetes duration [22,0+/-2,34 yrs], than patients with normal BMD [16,93+/-2,7 yrs].The young age of diabetes onset[16.06+/-1.81 yrs], is believed, to be important factor for BMD deficit development. Normal BMD in the lumbar spine [–0.36+/-0.25 SD] and osteopenia in all femur regions: femoral neck [–1.38+/-0.18 SD] and Wards area [–1.48+/-0.2 SD], were observed. Moderate correlation between BMD of lumbar spine, proximal femur and calcaneum with severity of sensorymotor [r=0,66 p(0,05] and autonomic [r=0,82] neuropathy was found. Additional analyses showed strong correlation of BMD with type of diabetes [r=0,99] and HbA1C [r=0,93].Osteoporosis and osteopenia of the calcaneum were detected in 70,5% of all Charcot feet by ultrasound. Our results showed that for the patients with unilateral involvements there is a reliable difference in the BMD in affected Charcot foot [-2.4+/-0.57 SD] compared with the contralateral non-Charcot foot [-1.08+/-0.41 SD]. Our data suggests that change in BMD of the calcaneum is associated with Charcot duration and time of immobilization. We proved that the reduce of BMD(-1SD measured by ultrasound may be used as a risk predictor of  DOAP development with high sensitivity and specificity.

Conclusion: Charcot feet were characterized with local strong osteopenia of the calcaneum either primary or secondary. The bone loss process proceeded most actively in affected foot. The considerable decrease of BMD at the proximal femur sites, in which cortical bone prevailed, also was found. Ultrasound of the calcaneum can be useful as a screening and monitoring methods of Charcot patients with high informativity and prognostic significance.

