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Analysis of Heel Pad Thickness in Korean
Yong-Jin Kim, Hyeong-Jik Kim, Kwang-Bok Lee

Department of Orthopedic Surgery, Chonbuk National University Medical School,
Department of Orthopedic Surgery and Biomedical Research Institute, Chonbuk National University Hospital, Jeonju, Korea

Purpose: The purpose of this study is to provide Korean data on heel pad thickness according to age, gender, underlying disease, occu-
pation, and body mass index (BMI).

Materials and Methods: A retrospective study was conducted on 670 patients who underwent foot lateral plain radiography and mag-
netic resonance imaging (MRI) between January 2010 and July 2014. Through measurements of heel pad thickness, the usefulness and
accuracy of foot lateral plain radiography was evaluated, and the mean Korean heel pad thickness in the weight-bearing and non—
weight-bearing conditions was also evaluated according to age, gender, underlying disease, occupation, and BMI.

Results: The 670 subjects with a mean age of 44 years (range, 12 to 84 years) consisted of 420 males and 250 females. The difference in
heel pad thickness between non-weight-bearing foot lateral plain radiography and MRI was 0.69 mm. The heel pad thickness did not
show a significant difference with age (p=0.08) and the presence of diabetes (p=0.09). With the increase in the Tegner score, the thick-
ness of the heel pad increased (p=0.035), and subjects with a higher BMI had a thicker heel pad (p=0.03). The compressibility of the heel
pad thickness showed no correlation with gender, diabetes, and Tegner score. Compressibility also increased with the increase in age and
body weight.

Conclusion: The mean Korean heel pad thickness measured through non-weight-bearing foot lateral plain radiography was 18.79 mm.
The heel pad thickness increased with increasing BMI; however, age and diabetes did not show significant correlation. The compressibil-
ity of heel pad increased with the increase in age.
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Figure 1. Heel pad thickness was measured from medial calcaneal tu—
berosity of calcaneus to the boundary between superficial fat pad and
dermis on sagittal T2-weighted magnetic resonance imaging.
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Figure 2. The heel pad thickness was measured on the non—weight-
bearing foot lateral plain radiograph from the lowest point of the cal-
caneal tuberosity to the heterogeneous radiolucency.

Figure 3. The heel pad thickness was measured on the weight-bearing
foot lateral plain radiograph from the lowest point of the calcaneal tu—
berosity to the plantar surface.
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Table 1. Heel Pad Thickness Measurements (mm) by Age and Sex

Age (yr) Sex MRI Radiograph
10~29 Female 18.43+4.18 18.51+3.31
Male 18.59+3.92 18.72+4.03
30~49  Female 18.67+4.23 18.75+4.71
Male 18.79+3.93 18.32+5.02
50~69  Female 18.65+3.14 18.59+2.76
Male 18.78+2.98 18.71+2.67
>70 Female 1791+3.13 18.02+2.53
Male 18.27+4.34 18.34+3.91

Values are presented as mean=standard deviation.
MRI: magnetic resonance imaging.
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Table 2. Relationship between Variables and Heel Pad Thickness (mm)

Variable MRI Radiograph
Diabetes mellitus 17.95%£3.76 18.21£4.03
Non-diabetes mellitus 18.10+£3.98 18.79+4.23
Tegner score

1 17.98+2.41 17.88+2.92
2 18.16+3.27 18.11+2.54
3 18.62+2.51 18.46+3.19
4 18.66+2.41 18.37+3.24
=5 18.55+2.64 18.89+£3.01
Body mass index*
Normal 17.18+3.29 17.31£2.17
Overweight 1791+3.37 18.11+£3.42
Obese 18.72+4.13 18.97+3.88

Values are presented as mean=standard deviation.

MRI: magnetic resonance imaging.

*Normal, 18.5~24.9 kg/m?; overweight, 25~29.9 kg/m?; obese, >30
kg/m?.

Table 3. Relationship between Variables and Heel Pad Thickness (mm) in Non—Weight-Bearing Radiograph, Weight-Bearing Radiograph, and HPCI

Variable Non—weight-bearing Weight-bearing HPCI

Age (yr)

10~29 18.31£3.66 893+2.75 0.48+0.05

30~49 18.72x4.12 9.42+3.12 0.50+0.08

50~69 18.69+3.93 10.11£3.67 0.54+0.08

270 18.77+4.03 10.43+3.86 0.55+0.09
Diabetes mellitus 17.82+3.24 9.61+3.03 0.53+0.08
Non-diabetes mellitus 18.21+£3.98 9.59+4.7.3 0.52+0.09
Tegner score

1 18.17+3.14 9.38+2.59 0.51+0.03

2 18.22+3.72 9.11+2.54 0.50+0.06

3 18.79£3.45 9.46%3.19 0.50+0.08

4 18.01+4.02 9.37+3.62 0.52+0.06

>5 18.95%+4.83 9.89+3.01 0.52+0.08
Body mass index*

Normal 18.23+4.17 9.23+3.23 0.50+0.06

Overweight 1891+3.72 10.11£3.72 0.53+0.07

Obese 19.22+411 11.97+3.88 0.62+0.09

Values are presented as number or mean +standard deviation.
HPCI: heel pad compressibility index.

*Normal, 18.5~24.9 kg/m? overweight, 25~29.9 kg/m? obese, >30 kg/m?’.
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