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Is there a reduction of bone density at the early stage of the hot swollen foot or does bone density fall only when radiological changes of Charcot osteoarthropathy develop?
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Introduction: Previous studies have shown that bone mineral density (BMD) of the Charcot foot is reduced in patients with Charcot osteoarthropathy (COA).  However, it is not known at what stage in the natural history of COA does the bone density fall. 

Aims: The aim of this study was to investigate calcaneal BMD in two groups of patients who were at different stages in the natural history of COA: group 1- 12 patients presenting at the initial stage of the hot swollen foot with normal x-ray but abnormal 99Tehnetium hydroxy diphosphonate bone scan and group 2 – 17 patients presenting at the later stage of bone destruction with established x-ray changes. 

Patients and methods: Group 1 consisted of 6 type 1 and 6 type 2 diabetic patients. At presentation, x-rays were normal but there was increased uptake of isotope on the bone scan: 10 in the mid-foot, 1 in the forefoot and 1 in the hind foot. In group 2, there were 6 type 1 and 11 type 2 diabetic patients presenting with classical radiological changes of COA: 5 in the forefoot, 10 in the mid-foot and 2 in the hind foot. Group 2 had longer duration of initial symptoms compared with group 1 (3.5 months ±1.75 versus 0.7 months ±0.38, p=0.001). BMD (expressed as T- and Z-scores) was measured by quantitative ultrasound in the Charcot foot and was compared with the non-Charcot foot. 

Results: In group 1, with normal x-rays, BMD of the Charcot foot was similar to the non- Charcot foot (T-score: -1.6 SD ±0.6 versus -1.4 SD ±0.76, p>0.05 and Z-score: -1.1 SD ±0.8 versus -0.9 SD ±0.8, p>0.05). However, in group 2, with established radiological changes, BMD was significantly reduced in the Charcot foot when compared with the non-Charcot foot (T-score: -1.8 SD±1.1 versus  -1.2 SD ±1.1, p<0.001; and Z-score: -1.2 SD±1.3 versus -0.5 SD±1.4, p<0.001).

Conclusion: This study has shown that once classical radiological changes of COA develop, there is a reduction in bone density, as indicated by a decreased BMD in the Charcot foot compared with the non-Charcot foot. However, at the early stage of development of COA, when x-ray is normal, bone density is similar in both the Charcot and non-Charcot foot. Diagnosis at this stage is essential for appropriate management. 

