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The Prediction for Neutral Rotation of Tibia by the Image of
Contralateral Tibia-Fibula
Jung-Jae Kim, M.D., and Ji-Hyun Ahn, M.D.*

Department of Orthopedic Surgery, Asan Medical Center, University of Ulsan, Seoul,
Dongguk University International Hospital*, Goyang, Korea

Purpose: Tibial torsion is the external rotation of the distal tibia in comparison with the proximal
tibia. Rotational deformity of the tibia as a complication of tibial shaft fracture means the loss of
tibial torsion. Therefore, evaluating the torsion or the rotation of the distal tibia is the first step
in reducing the rotational deformity of the tibia. There are two methods for evaluating the tibial
torsion, a method with CT and a method with C-arm. In both methods, the anatomical landmark
for evaluation is most important. The ratio of the tibiofibular overlap and fibula width (Tibiofibular
Overlap Ratio) is a landmark commonly used to evaluate the tibial torsion.

Materials and Methods: The tibial torsion angle and Tibiofibular Overlap Ratio of both legs in
79 cases (48 males and 31 females; mean age 46.2 years) were measured and compared. These
79 cases received 2-D CT of the knee and ankle of both legs. To evaluate the prediction for neutral
rotation of the tibia using the contralateral tibia-fibula image, 20 orthopedic residents and nurses
were asked to select the same rotational tibia image among the 31 rotational 3-D CT images from
15° external rotation to 15° internal rotation in comparison with the mirror image.

Results: There was no significant between the comparisons of the tibia torsion angle and Tibio-
fibular Overlap Ratio in both legs in the 79 cases. Ten orthopedic residents were able to predict
the tibia rotational angle within an external rotation of 3° and internal rotation of 3°. Ten nurses were
able to predict the tibia rotational angle within an external rotation of 5° and internal rotation of 5°.
Conclusion: The Tibiofibular Overlap Ratio may be the simple and useful method for predicting

the neutral rotation of the tibia.

Key Words: Tibial torsion, Tibiofibula Overlap Ratio, Neutral rotation
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Fig. 1. The method for measuring the tibial torsion, 2-D CT images
of the distal femur and distal tibia are rotated using Photoshop
version 6.0 to attain the neutral rotation images. Line A divides
transverse axis of the patella and femur to the same length, Line
B is perpendicular to the transmalleolar axis of the ankle, Angle C,
which is made by the intersection of Line A and B, is the tibial
torsion,
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Fig. 2. The method for measuring the Tibiofibular Overlap Ratio,
The fibular width is the distance A between the medial and lateral
border of the fibula, The tibiofibular overlap is the distance B
between the lateral border of tibia and the medial border of the
fioula, B/A is the ratio of the tibiofibular overlap and fibular width,

F HAEEE kol B3, $9 A fAE
o= 93 15% oA W3l 152714 1= G492
AR % 31709 S o] 8T 4= s Afxest
AtFig. 3). =A, 22 2719 HFH ZUH 2dE A
A5tol S8 A YA FH A AA 7o E 93]
A 5= HE YR ALE wEo] H5 S #4)
ot H|IL 7|2} WS A Y9 Yo R M6k
.5 s FY A AAE VIee R 93lA 15

Eo A Yol 162714 1= &= 37 & 31749
Q‘r”g AR &, ok AAl FEe eAdshe AT 2ol

FE AR A0 R U1 S ASHR &
+ A=E ST Fig. 4). AA, 245 g $H oA
A9 A A-vE THHE 7E2R ¢5 9
olA 59| o e 7P AR S AlEehE S
3= ROfAIE 109 ARt AFet 1089 e

AlA 2 5314 Alstiet. 25 shdole 7

1

HEHU
Of

oz ‘}Oﬂ [¢] 5



HICHS ZH|DE B4 018 42 AH 5

il
:
0
I
do
>
1o
=2
g

Fig. 4. The examiner selected the same rotational tibia image on
the right-side monitor among 31 rotational 3-D CT images from 15°
external rotation to 15° internal rotation in comparison with the
mirror image on the left-side monitor.
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Fig. 3. (A) is the 3-D CT image of
the 15° internal rotation view of the
tibia, (B) is the 3-D CT image of 10°
internal rotation view of the tibia, (C)
is the 3-D CT image of 5° internal
rotation view of the tibia, (D) is the
3-D CT image of 5° external rota-
tion view of the tibia, (E) is the 3-D
CT image of 10° external rotation
view of the tibia, (F) is the 3-D CT
image of 15° external rotation view
of the tibia,

Table 1. The Average and Standard Deviation (SD) of the Tibial
Torsion and Tibiofibular Overlap Ratio of Both Legs in 79 Cases

Tibial torsion Tibifioular Overlap Ratio
Rt Lt Rt Lt
13.44° 1351° 0.49 0.48
(SD:3.59) (SD:4.12) (SD:0.24) (SD:0.27)
= 5 AF g470] B4 13.44%(SD:3.59) AL
= A AxZo| B4 13.561%(3D:4.12) AL}, %

e @dzE v 2y FAHCE Fofet A
o7} QItHp=0.836). ¥ o9 ZZHdE 1em 2

mm (SD:3.62) %t &A™ 1 cm Y54 HE

of A& 92 Wt 21.92 mm (SD:4.90% 00, #2
B 2187 mm (SD:5.19) Atk 48|12 FHulE o2

BH 0.49 (SD:0.249)9 0w 2= HF 0.48 (SD:0.27)
olgitt, % ahxo] A-vE FEUE 2 v 2
e 98 2o} §1cHp=0.851)(Table 1),
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Table 2. The Results of the Prediction for the Tibial Rotation
Angle in Comparison with the Neutral Rotation Mirror Image by
the Orthopedic Residents

Predictio Frequency/total trial Probability
S10<Pr<1° 32/50 64%
20 Pr<42° 47/50 94%
3PP <48 50/50 100%

*P: prediction range for tibial rotation,

Table 3. The Results of the Prediction of the Tibial Rotation
Angle in Comparison with the Neutral Rotation Mirror Image by
the Nurses

Prediction Frequency/total trial Probability
PP <41° 28/50 56%
S0P <2’ 45/50 90%
<P < 47/50 94%
40P+ 48/50 96%
5°<P<+5° 50/50 100%

Table 4. The Results of the Prediction for the Tibial Rotation
Angle in Comparison with the 5° External Rotation Mirror Image
by the Orthopedic Residents

Prediction Frequency/total trial Probability
<P <H1° 31/50 62%
2°<P<+2° 41/50 82%
<P < 46/50 92%
AP 44° 47/50 94%
5°<P<+5° 50/50 100%
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A 1) 2 A&7 Fe A AR 5 5323](64%) A
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(94%) R o 508] BiFof A A e gk 3= o]l A
3| A 7HE o &5tHTable 2). 9 A HA 9 ALY
of tisted toA 10lA LAHE AT At
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= AlolA A ealgt 5= ool A dFo] 733l
(Table 3).
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