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Tibial Torsion in Children of the Jeju Area

Dong Ho Song, M.D., Baik-Lin Eun, M.D.", Sang Hee Park, M.D."
Joon Young Lee, M.D." and Young Chang Tockgo, M.D."

Song’s Pediatric Clinic, Jeju, Department of Pediatrics’, Department of Preventive Medicine f,
College of Medicine, Korea University, Seoul, Korea

Purpose : Internal tibial torsion is prevalent in East Asian countries such as Korea and Japan,
where sitting on the floor is common behavior. Internal tibial torsion or excessive lateral tibial tor-
sion may cause esthetical, functional, or psychological problems and also may induce degenerative
arthritis in older age. The purpose of this study is to measure the tibial torsion in children of the
Jeju area.

Methods : Tibial torsion was measured in 1,042 lower extremities of 521 children from one to 12
years of age. The values of transmalleolar angles were analyzed for each age group divided by 6
months. Quadratic and linear regression models were used to fit patterns of changes in mean values
of transmalleolar angles. The age at seven, which provides the highest coefficient of determination
for quadratic regression analysis, was used as a cut-off point to fit different statistical models.
Results : The mean transmalleolar angle was 0.10£5.79° in all children, 0.90£5.49° in males, and
-0.80%£5.97° in females. The value was 4.25%£4.04 in 1 year of age, gradually decreased to the low-
est level of -1.98° in four years and seven months of age, increased again with age until it reached
0.67£1.10° at seven years of age, and stayed at that level thereafter.

Conclusion : Internal tibial torsion in infancy is known to correct spontaneously in the normal de-
veloping process. But in this study, the mean transmalleolar angle in children of Jeju area annually
decreased after one year of age; to the lowest angle at four years and seven months of age; in-
creased again gradually to the age of seven; and persisted in that level, about 10° less than western
children, not correcting further thereafter. These findings suggest tibial torsion might be caused by
lifestyle, especially sitting on feet. To prevent abnormalities of joints and gaits, early diagnosis of
tibial torsion in childhood and posture correction or early treatment when needed, seems to be nec-
essary. (Korean J Pediatr 2005;48:75-80)
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Fig. 1. Gravity goniometer.
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Fig. 2. Distribution of transmalleolar angles with 1,042 lower
extremities of 521 children.
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Table 1. Age and Sex Distribution of Mean Transmalleolar Angles(Unit : Lower Extremities)

All(n=1,042) Male(n=532) Female(n=504)

Age(median mo") o

n mean T std n mean * std n mean T std value
1 yr-1 yr 5 mo(15) 16 6.25+4.57 14 7.33+4.54 2 550%0.71 0.591
1 yr 6 mo—-<2 yr(21) 24 2.92+3.08 6 217+4.45 18 3171260 0.503
2 yr-2 yr 5 mo(27) 64 2.69+4.40 38 3.53+3.01 26 146571 0.100
2 yr 6 mo-<3 yr(33) 58 1.84+431 38 1.97+4.42 20 1.60%£4.20 0.757
3 yr-3 yr 5 mo(39) 42 -0.10+5.20 26 -0.08%£3.99 16 -0.13%+6.89 0.980
3 yr 6 mo-<4 yr(45) 50 -256+£595 24 -254%6.01 26 -258+6.01 0.984
4 yr-4 yr 5 mo(51) 84 -2.49%575 40 -1.63£5.24 44 -3.27%6.14 0.191
4 yr 6 mo-<5 yr(57) 84 -1.64*6.17 50 -1.82£5.90 34 -1.38+£6.62 0.752
5 yr-5 yr 5 mo(63) 64 -1.94+5.88 34 -1.06£5.30 30 -293+6.41 0.205
5 yr 6 mo-<6 yr(69) 30 -1.46+6.89 28 1.36£6.63 52 -2.98+6.60 0.006
6 yr-6 yr 5 mo(75) 62 -0.05%+6.31 26 0.38£6.20 36 -0.361+6.46 0.650
6 yr 6 mo-<7 yr(81) 68 2.10£5.75 40 2.95+6.00 28 0.82+541 0.143
7 yr-7 yr 5 mo(87) 34 -0.24*5.65 10 2.30+5.23 24 -1.73£557 0.063
7 yr 6 mo-<8 yr(93) 32 1.00+4.77 20 1.90+3.32 12 -0.50+£6.42 0.248
8 yr-8 yr 5 mo(99) 26 1.77+5.71 14 2.14%5.89 12 1.33£5.71 0.726
8 yr 6 mo-<9 yr(105) 32 1.00£5.85 18 2.72+6.05 14 -1.21+4.95 0.058
9 yr-9 yr 5 mo(111) 44 -0.50+5.88 22 1.36£6.00 22 -2.361+5.26 0.034
9 yr 6 mo-<10 yr(117) 32 2.00+4.94 12 3.17+3.74 20 1.30£551 0.308
10 yr-10 yr 5 mo(123) 30 -0.97+4.76 16 1.75%4.23 14 -4.07+£3.22 <.0001
10 yr 6 mo-<11 yr(129) 36 1.364.09 20 2.20+2.95 16 0.31%5.10 0.173
11 yr-11 yr 5 mo(135) 44 1.73*£4.65 20 1.70+4.45 24 1.75%£4.90 0.972
11 yr 6 mo-<12 yr(141) 36 -0.42%5.10 20 -1.20£5.53 16 0.56+4.49 0.310

yriyear, mo: month
P-values are Student’s t-test. for comparing transmalleolar angles of boys and girls, "Median month for each age group, which
is used as an independent variable in regression analyses
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Fig. 3. Mean transmalleolar angle for each age group.
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Fig. 4. Scatter plot and a fitted quadratic regression line for

mean transmalleolar angles with children less than or equal to
7 years old.
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Fig. 5. Scatter plot and a fitted linear regression line for
mean transmalleolar angles with children more than 7 years
old.

Fig. 6. Hyperkeratotic or hyperpigmented area overlying the
lateral aspect of the talar head appears when children chron-
ically sit on their feet.
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