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Effect of Chronic Foot Disease to Bone Mineral Density of the
Affected Lower Limb

In-Tak Chu, M.D., Jong Min Yoo, M.D., Min Gu Kang, M.D., Jin Wha Chung, M.D.*

Department of Orthopaedic Surgery, Seoul St. Mary’s Hospital, The Catholic University of Korea School of Medicine, Seoul, Korea
Department of Orthopaedic Surgery, Yeouido St. Mary’s Hospital, The Catholic University of Korea School of Medicine, Seoul, Korea*

=Abstract=

Purpose: Pain or discomfort caused by foot diseases may lead to abnormal gait, resulting in decreased bone mineral density (BMD)
of the affected lower limb. We analyzed the effect of foot affection to BMD and its clinical significance.

Materials and Methods: Bilateral hip BMD was evaluated in 93 patients with unilateral chronic foot disease. To minimize statistical
errors, we excluded patients with medical histories that had influence on BMD. Analysis was based on the results of BMD tests
at the first visit. All patients denied past medical intervention for osteoporosis. The difference in density between bilateral limbs
was determined by comparing BMDs of the neck, upper neck, trochanter and total area of hip.

Results: Test results revealed the decrease of BMD in the lower limb with the affected foot, compared to the unaffected side. This
decrease was significant in the area of the trochanter (p <0.05). There was no marked difference of BMD in relation with duration
of affection, underlying disease or age. Pertaining the location of foot affection, the hindfoot group showed significant decrease
in BMD compared to the forefoot group. The group with affection in bone and joint also showed a marked decrease in BMD

compared to the soft tissue group (p <0.05).

Conclusion: Pain and discomfort caused by chronic foot diseases can lead to a decrease in the BMD of the affected lower limb. This
may increase the risk of complications such as osteoporotic fracture and muscular atrophy.

Key Words: Disuse osteoporosis, Bone mineral density, Chronic foot disease, Osteopenia
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Table 1. Difference between Affected Side and Contralateral Side

Difference of T-score in detailed area” mean (n=93) Standard deviation p value
neck -0.0170 0.3551 0.6433
upper neck -0.0042 0.4119 0.9204
wards -0.0031 0.3254 0.9245
trochanter -0.1377 0.4898 0.0076*
total" -0.0420 0.3774 0.2832

"T-score of affected side minus T-score of contralateral side; "Total T-score in BMD analysis is not the sum of the other areas but
the independent measurement; *We use the term of “statistically significant” in this paper when the p-value was lower than 0.05.
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Table 2. Disease Distribution According to Affected Location

Forefoot group (n=37)

Midfoot group (n=8) Hindfoot group (n=48)

Osteoarthrosis
(n=52)

hallux valgus (9)

bunionette deformity (1)
Soft tissue disease interdigital neuroma (10)
(n=41) diabetic ulcer (2)

plantar corn (1)

soft tissue mass (1)

first metatarsophalangeal arthritis (7)
lesser metatarsophalangeal arthritis (6)

talonavicular arthritis (4)
tarsometatarsal arthritis (2)

soft tissue mass (2)

ankle arthritis (18)
cavovarus deformity (4)
talar OCD (1)

plantar fasciitis (12)

ankle instability (3)

tarsal tunnel syndrome (3)
plantar fibromatosis (2)
posterior tibial tendinopathy (2)
achilles tendinopathy (1)
peroneal tendinitis (1)
retrocalcaneal bursitis (1)

Table 3. Analysis of the Subgroup According to the Affected Location

Difference of T-score
in detailed area

Comparing group A with B

Subgroup analysis

group Al (n=37) group B (n=48)

t value p value Mean p value Mean p value
neck -0.27 0.7887 -0.0368 0.5230 -0.0163 0.7481
upper neck -0.89 0.3769 -0.0500 0.4230 0.0286 0.6440
wards -0.38 0.7041 -0.0052 0.9245 0.0204 0.6221
trochanter 1.76 0.0827 -0.0289 0.6669 -0.2112 0.0073
total 2.17 0.0327 0.0605 0.2335 -0.1112 0.0606

"T-score of affected side minus T-score of contralateral side; "The group of patients affected at forefoot; *The group of patients affected
at hindfoot; “The difference between group A and B. Statisically analyzed by the independent #-test.

Table 4. Analysis of the Subgroup According to the Characteristic of Disease

Difference of T-score
in detailed area

Comparing group A with B

Subgroup analysis

group Al (n=51) group B (n=42)

t value p value Mean p value Mean p value
neck -1.78 0.0781 -0.0750 0.1622 0.05476 0.2580
upper neck -1.61 0.1098 -0.0653 0.2545 0.0714 0.2625
wards -1.63 0.1066 -0.0519 0.2906 0.0571 0.1992
trochanter -2.85 0.0054 -0.2586 0.0010 0.0119 0.8412
total -2.94 0.0042 -0.1375 0.0205 0.0761 0.0947

"T-score of affected side minus T-score of contralateral side; "The group of patients with skeletal disease; *The group of patients with
soft tissue disease; ‘The difference between group A and B. Statisically analyzed by the r-test.
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