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Effect of the Tibia Counter Rotator Orthosis for Tibial Internal Torsion Children: A Preliminary Study

So-young Lee, M.D., Yoon-tae Jung, M.D. and Sung-moon Lee, M.D.!

Departments of Rehabilitation Medicine, IRadiology, Keimyung University School of Medicine

Objective: To evaluate the therapeutic effect of the tibia
counter rotator orthosis for tibial internal torsion children.
Method: The 16 limbs included in this study were both
lower extremities of 6 subjects and unilateral ones of 4
subjects (7 female and 3 male), ranging in age from less
than 3 year to 11 years. These subjects were diagnosed as
in-toeing gait with tibial internal torsion and had no history
of forefoot adductus or other musculoskeletal abnormality.
Tibial torsion was evaluated by thigh-foot angle and
computed tomography before and after applying the Tibia
Internal Brace™ (TIB®).
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Results: Thigh-foot angle and computed tomography showed
significant improvement of tibial internal torsion before and
after applying the TIB® (p<0.05). There was no signifi-
cant correlation between duration of the TIB™ application
and improvement of tibial internal torsion (p>0.05). And
there was no significant correlation between age and impro-
vement of tibial internal torsion (p>0.05).

Conclusion: TIB® was effective for in-toeing gait children
with tibial internal torsion. (J Korean Acad Rehab Med
2009; 33: 470-476)
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Table 1. Characteristics of Patients (n=10)

Thigh-foot angle

Subject  Age (years)  Sex (Right foot/Left foot)
1 5 F —5/—15
2 4 F —16/—9
3 4 F 3/—9
4 3 F —20/—20
5 10 M 2/—10
6 7 M —10/—15
7 7 F —15/—15
8 11 M —8/—10
9 10 F —6/0

10 6 F 15/—12

Values are degree of thigh-foot angle.
Internal rotation angles are given negative values and external
rotation angles, positive values
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Table 2. Features of Subjects (n=20)

Case  Sex Age Ri/Lt TFA b%fore TFA e}ﬁf\ter CT angle@ CT angl% \ Duration of TFA angle CT angle
(years) TIB" TIB™ before TIB® after TIB®  applying (month) change change
1 F 5 Rt =5 10 24 37 10 15 13
2 F 5 Lt —15 4 13 29 10 19 16
3 F 4 Rt —16 10 37 32 13 26 =5
4 F 4 Lt -9 10 27 31 13 19 4
5 F 5 Rt 3 8 26 30 11 5 4
6 F 5 Lt -9 5 12 19 11 14 7
7 F 3 Rt —20 —10 18 26 15 10 8
8 F 3 Lt —20 —4 15 24 15 16 9
9 M 10 Rt 2 5 30 47 17 3 17
10 M 10 Lt —10 0 8 36 17 10 28
11 M 7 Rt —10 —12 22 24 17 -2 2
12 M 7 Lt —15 —10 16 28 17 5 12
13 F 7 Rt —15 25 31 28 10 40 3
14 F 7 Lt —15 20 27 32 10 35 5
15 M 11 Rt -8 10 11 9 11 18 —2
16 M 11 Lt —10 6 0 5 11 16 5
17 F 10 Rt —6 6 0 14 10 12 14
18 F 10 Lt 0 16 30 31 10 16 1
19 F 6 Rt —12 10 42 48 19 22 6
20 F 6 Lt 15 10 51 43 19 -5 —8

Values are degree of angle.

Internal rotation angles are given negative values and external rotation angles, posmve values
TFA: Thigh-foot angle, CT: Computed tomography, TIB®: Tibia Internal Brace®
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Fig. 1. Thigh-foot angle which measures angle between the
mid-thigh line and the line bisecting mid-heel and mid-forefoot.

Fig. 2. A device for computed tomography of the tibia.
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Fig. 3. Computed tomography of left tibia, which measures the
angle between the bisection line of tibia head (a) and the line
connecting medial and lateral malleolus at distal tibia (b).
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Fig. 4. Tibia internal rotator brace of lateral view, showing flexed knee joint portion (A), posterior view, showing axis of rotation (B)

and anterior view (C).

Table 3. Tibia Internal Torsion Angle Before and After Applying

the TIB®
Angle of tibia Before After
Thigh-foot angle —12.244.6° 5.0£10.3%
Angle at tibia CT 22.611.3° 26+11.1%*

Values are meantstandard deviation.

CT: Computed tomography, TIB™: Tibia Internal Brace®
*p<0.05 by Wilcoxon sign rank-test before and after the TIB®
application

zz
“L#Ql SPSS Ver. 15.0% AEeHAIL, SAINA 7o +F
< 0.05°]HE A3tgich.

Wz A A -39 3 g
50£10.3°% %8 A - &

=]
“ bl
—122+4.6%|0 2 & F HF 49
EAA R o8 Ro]E RArk(p=0.001). ZF CTollA]
248 A2 WA AEE B27) 28 A HF 2641153

2
ojpa AE F T 2651112 HE A - F FAGH ez
o3t 2ol & K3l h(p=0.046)(Table 3).
Bz7] & 717k 10~ 1909 FE 7 13.1£3.1709)0] A
, & 717kl whg A 7t o] wist ul A CTell
19 & WA AR woke SAM e Fof3 4
BAE HolA ¢E3krh(p>0.05)(Fig. 5).

3tote] o] & 3~ 1A T 6.6+2.77HD)01 9L, Aol

ft

x

w2 ) skt CTolA 4F wieddl 2
F 2o 4BUAE Mo BAA 7
3teh(p>0.05)(Fig. 6).

ZAEE "7 AWellA AL T e F
o2 Qe WAl oyt 24 5 23
sto] aNdA ol TH A o] 2A =, 7417
AR ol 7A7HE 18~23%] o] ZA Rk aE} FA4)
A, A, A28 5 ofE] 1A B9 e g st
Az A9A e Aekg & F 9lek Hutter 52 vl5 i
o 7Z|Fshe 5079 LA AUE Nz T Aol
BEWEA L] WEE 6%2 2HE w=Qlat 2 Hol 7k gl
o} YHA ofl AAE Buln] gy o] YRI5 BE
e WA S 2ol Zlog dA gl ole W o
HollA WARAA F55 #3 %e AA7E F23 A
ojghar %53 9lrk. 20054, FHell Al A5l =l <
st AF A2 74| o] F LokgE A obsEol Hlsk
e e AE7E oF 10° A= fad ZoR Hasg)
E]‘.ll

AT N A o811 AATE HAELLE (@
nsmalleolar anlge)t} & ™ Z]-2E7F % (thigh-foot angle) S©] 9l
T o] S uA ARt A4 2719 AT A%
HE o %2 Zol5e] AT WA 240l de] A5 n
ek L} Jakob 50 WAzt FAHE 918 ol A
AASE G BAET A4 LRolA AR Zholl 3]



474 [HetHEClEtglXl - M 83 & M4 = 2009
404 0 20+
30 10 A

20 o

10 o o

Change of the TFA
(o)
000
(o)
Change of the CT angle
o
(o)

_10 T T T T T 1 _30 T T T T T 1
10 12 14 16 18 20 10 12 14 16 18 20

Duration of applying Orthosis Duration of applying Orthosis

Fig. 5. The correlation between the duration of applying orthosis and change of the thigh-foot angle (Left) and between the duration of
applying orthosis and change of tibia internal torsion angle at tibia CT (Right). TFA: Thigh-foot angle, CT: Computed tomography.
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Fig. 6. The correlation between the age and change of thigh-foot angle (Left) and between the age and change of tibia internal torsion
angle at tibia CT (Right). TFA: Thigh-foot angle, CT: Computed tomography.
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