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The Tibio-Femoral Angle and the Intergonal Distance in Korean Children

Roh, Yak Woo, M.D., Choi Chung Gill, M.D., Rhee, Seung Koo, M.D.
and Kim', Dong Wook, M.D.

Department of Orthopaedic Surgery, Catholic Medical College, Seoul.

This study was conducted to determine the tibio-femoral angle in healthy Korean children
ranging from newborn to 10 years of age, and to determine the intergonal distance of Korean
children ranging from newborn to 5 years of age.

This series includes 220 children(109 males and 111 females) for measurement of the tibio-
femoral angle and 318 children (167 males and 151 females) for the intergonal distance from
the pediatric and orthopedic clinics of Qur Lady of Mercy Hospital and Catholic Medical College
Hospitals.

In the roentgenographic examination of the tibio-femoral angle, the extremity was positioned
with the patella straight forward. The tibio-femoral angle was measured on the roentgenogram
by drawing axial lines midway between the both cortices of the femoral and tibial diaphyses.
The angle made by the two longitudinal lines was measured in degrees. 1f there was torsion
or bowing of the tibia, a longitudinal axis was estimated between the patella and the midportion
of the ankle joint. If the femur was not straight, as was usually the case in newborn infants,
the femoral line drawn represented our best estimate of the longitudinal axis of the femur. If
there was a difference between the angles in both legs, their average was chosen as the repre-
sentative figure.

The intergonal distance was measured directly on the body of the examinee with the feet
approximated each other and the knees fully extended.

The results obtained were as follows;

1. The tibio-femoral angles (mean-+standard error)

Age(years) sex meanztstandard error
0—1 M +13.8%1.741
F +16. 0+0. 738
1-2 M +3.46%1. 361
F +3.90%+1. 072



2—3 M —2.5631.483
F —6. 1021, 504
3—4 M —6.461. 010
F —7.0020. 707
4—5 M —5.7310. 675
F —9. 30-0. 881
5—6 M —6. 100. 389
F —6. 00%0. 411
6—7 M —4.50%0. 500
F —4.30:£0. 667
7—8 M —5.5010. 500
F —4.75%0. 629
8—9 M —4.501. 500
F —5.67%0. 334
9—10 M ~—5. 50+0. 886
F —5. 25:+2. 009
+indicate varus, and-indicate valgus
2. The intergonal distances
age sex No. examined average Max. Min.
infant M 47 5. 7cm 8.8cm 1.4cm
F 38 5.1 6.6 2.1
1 month—1 year M 63 2.9 5.4 —
F 74 2.7 3.3 1.2
1—2 year M 31 1.1 2.7 -
F 24 0.5 3.2 —
2—3 year M 18 — — —
F 8 1.2 3.2 —
3—4 year M 5 - - -
F 3 — — —
4—b5 year M 3 — - —
F 4 - - -

3. There was no difference in the tibio~femoral angle and in the intergonal distance by sex.
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Table 1. Tibio-femoral angles.

age sex No. of. examined mean-+standard error average t-value r~value

0—1 M 13 +13.8£1. 741 +14.9 0.745 0.173
F 7 -+16. 0+0. 738

1-2 M 17 +3.46:£1. 361 +3.68 1. 812 0.314
F 15 +3.90+1. 072

2—3 M 11 —2.56-1. 483 —4.33 1.028 0. 257
F 6 —-6. 10 1. 504

3—4 M —6.4631.010 —6.74 0.613 0. 136
F 14 —7.00%£0. 707

4—5 M 9 —5.7310. 675 —7.52 5.479 0.882
F —9. 30=+0. 881

5—6 M 12 —6. 1020. 389 —6. 10 3.682 0.721
F 13 —6. 0010, 411

6—7 M 13 —4. 503-0. 500 —4.40 10. 867 0. 926
F 12 —4.30%0. 667

78 M 11 ~—5. 5020. 500 —5.13 6.507 0.831
F 10 —-4.7510. 629

8§—9 M 9 —4. 501. 500 ~5.10 2.695 0. 483
F 17 —5.6710. 334

9—10 M 6 ~—5. 50-+0. 886 -—5.38 6.286 0. 837
F 13 —5. 25+2. 009

:+indicate the varus and-indicate the valgus.
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Fig. 1. Tibio-Femoral angles in boys and girls.

— 262 —



1 A% 2438 3= AQcle] £ B —73F o)
& 16° % 152 ilg d§ B S Y

T3 A% 26098 del A SEAFFe] & ¢
S+ 224 £34de] A E& r
ey 3 glekh

axis)71e =g AFsAger 25 HEE v AE

o] 3 A (torsion) =} 4AY 2 (bowing) AN+ £

A F A 2y 2 RAY 455 A4 45 S

2 AFe R &35y

o €RA7 Ag FAL PSS (EMEASZ, Supine

E2 A% 164493 Fobl 4 EH B
2 6.4° § 8.6°¢ WiteE Mol g

£ 4 443 ool 4 BiE 3B 3 ¢
£ 2 24 AEYe nash

=

Position) & AT Lokdl4 4& AIAI(HEAR
both medial malleoli) & Bxj3 £314A-L A =
Al A <k AE ST AN KEEH, both
medial femoral condyle)7t9) A=E FA43gdcl. =
gt Aok AFAld = xRgH P2 AR TFH
o2 A FAR i Fol A9t

4o

1. thel—xH#2t (Tibio-femoral angle)

— 263 —



£ 5. 64" doldlA e —AFZe] 3 ¢
F 824 ites YHE vdFT Yo,

A —AE2e B 1 9 A4 2E uks} o] 1
Ariubll e HE +14.9°, 1A% 240l E +
3.68°8 Wutse Yl E mgon, wbwy 249k 344
ole] ol —4.33°, 3M &} 4 Afolo = —6.74°,
441 9} 5l ALel ol & —7.52°, 5AlSF Allele A —
6.1°, 6Als} 7Hl A= —4.4°, 7A18 84 ALo}e &0}
e ~5.13°, 8418} 94 4tol = —5.1°, e 94
S} 1041 akol ) A o) o F —A TG PF —5.38°Y9 9
e ¥l E 2m eS¢ 4 A AdgEY
t3 3 HEARAS(NE 29 EF 4 A4gA )
dL€ RdFn o B P>0.0534 Yzt A
&39 el Ae g

2. ¢ =3E7E Hal(Intergonal Distance)

4 €BZ2 Aele F 204 2 ups} o], AA
otell A= &=} 5.7cm, =} 5. lemgl o], Al o}-E A
23t 1A= 5k fobFA A @t 2.9cm, o} 2.7cm
24 &3 HUAE 942 5.4cm, 93} 3.3cmy T F 4
AF G2s itg FEHlgdoerz FH Eyoigizm
A3e 1.2emyeh. M8 242kl A& @A B
l.lem 3] 2.7cm =832 H23& utgolird
F4 E¥olglen SAtcAEe HE 0.5cm Ho 3.2
cm 283 HaAE 94 e $ddd A
F3& £ob% shglet. 2419 3414t0] 9 FRlo) A= o
FE Aol Az §3& 94 Boysigod
AAedl A& HE L2emgor 25 X 3.2cm

Table 3. Intergonal distances

No. of

age 86X o amined 2Verage Max. Min..
infant M 47 5.7cm 8.8cm 1. 4cm
F 38 5.1 6.6 2.1
1 Toyl:e?: M 63 2.9 5.4 -
F 74 2.7 3.3 1.2
1—2 year M 31 1.1 2.7 -
F 24 0.5 3.2 —
2—3 year M 18 — — —_
F 8 1.2 3.2 -
3—4 year M 5 — —_ -
F 3 - - -
4—5 year M 3 — — —
F 4 - - -
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