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=Abstract=
The Radiological Measurement of Proximal Tibia and Fibula in Korean Adults

Dae Kyung Bae, M.D., Young Yong Kim, M.D,, Jae Sung Ahn, M.D, and Goong Hee Cho. M.D,

Departments of Orthopedic Surgery, College of Medicine, Kyung Hee University Hospital, Seoul, Korea.

The proximal tibial osteotomy is a procedure that usually corrects abnormal tibiofemoral angle in
osteoarthritis of the knee. In general, we could corrects tibiofemoral angle in ratio of 1mm wedge
significantly by the level of osteostomy and size of tiba in patients. The radiologic measurement of
proximal tibia and fibula has not been reported. So we analyzed the knee standing AP and lateral
films taaken from the 491 patients during the period from January 1988 to December 1989.

The results were as follows.

1.
2. The distance between tibial plateau to fibular head was average 11.41mm.

3.

4. The width proximal tibia at distal 5mm, 10mm and 15mm along the lateral margin of tibia

The width of tibial plateau was average 82.24mm.
The width of proximal tibia at the level of fibular head was average 78.63mm.

from fibular head was average 75.78mm, 72.69mm and 65.10mm each other.

. The length of second osteotomy line with 10mm wedge thickness from fibular head was

average 75.06mm. The length of second osteotomy line with 10mm wedge thickness 5mm
below fibular head was average 71.48mm.

- Authors compared radiologic size of proximal tibia which was checked from 1m distance with

true bone size of cadaver and patient, and the ratio was 1.13:1.

. It was suggested that the radiologic measurment of proximal tibia is advised basic study for

development of implant because the conventional implant developed other people was not
adapted proximal tibia to Korean.

Key Words : Radiologic measurement, Proximal tibia and fibula.
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8% F AAHY oldf FHF bendingo] o] Y
I BHH3E bendingAlole ZAY FZTZr)
H3lso] Av)e B druPe 9 23
A, dEHUY FHFo] Holx EH§ol A
£ FE% FFUAdA HEIede od ol
AT 2 nz2 AREL FeA] AHEse U
LAES FEAE 3ol DA LAGS B
EF o] Ego Wio] F% F(blade plate) =
© stapleo] A& Zo] Z TaAFA 37 9
e WuAFEe] Fejo HAZ dedy A
Age] AESZHAF tE AZo] WuAHE9
Fejd A 72AERN Ego] ERoE A}
BEERow FEAle] dFHole HAAI gap
S 28 AYe Heo HolE d=3d AT
THF 23S A9 B HFHAAANA
wedge thicknesso] W& WAHAAIE=E #FAEA3|1
A EATFE AP

bl ol I

19881 1Y€ RE 1989 12¥€7tx] 7 & o&
o oFAdE Yo WL JPTRF ¢
9] £%43 A}# (knee standing antero-posterior
& lateral view) & Eo]% A7do] gAY AT
o A #HY AFE Hole 4914 E U4
o g2 3y},

AFEES HA 1THCAMRE H3 7247
A2 H 54.94 Qo 107} 289, 20t 7}
269, 307} 459, 407} 839, 507} 161
g, 60th7} 125% 8|3 70ti7F 239 ot}
(Table 1). A¥ R x= =71 1024, o =7}
389# 4 o}

qAaay
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Table 1. Age and sex distribution

ecade o 4 3rd 4th 5th 6th 7th 8th Total

AR el ALY #AGA] BHAEE AF3
7] 93l £83d A% dD = (above knee am-
putation) & A3 18] oA AGF &
#d R E AN #YE ¥ &8 SR
o] AR zAS vF v Y 9 HdA ZH
o] & A&l WALA AlAA el Zolet W3
At £§ AT 298 FIFE&L AYF 24
o] gAoA HITE WE WALHN PG o]
o] ZAolg 7EF HETE wWe] wedge thick-
ness§ Aol A WALN HAF AR ZH
olg vlaate] ALY #HGA FHF=E AF
st o} (Fig. 1, 2).

2. QAN ALZIR AHH
AE AAR Zo WAY AP AW
£ ag slo AZsQc AR Fo &
go AARY & M3 HZdow g
AR e dolE FAstA o (Fig. 3).

Fig. 1. The above knee amputated leg was
checked from Imeter distance, radiographically.

Sex

Male 16 15 13 17 18 13 10 102 Fig. 2. The guide pin was inserted at the level
Female 12 11 32 66 143112 13 389 of fibular head and 10mm distance from fibular
Total 28 26 45 83 161 125 23 491 head, and compared with radiologic size of proxi-

mal tibia which checked 1 meter distance.
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Fig. 3. The a shows the width of tibial plateau Fig. 4. The b shows the distance between tibi-
(mm). al plateau to fibular head(mm).

I Fig. 6. The d shows the width of proximal

Fig. 5. The ¢ shows the width of proximal tibia at the distal 5mm level along the lateral
tibia at the level of fibular head(mm). margin of tibia from fibular head(mm).
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Fig. 7. The e shows the length of second oste- Fig, 8. The f shows the width of proximal tibia

otomy line with 10mm wedge thickness from fib- at the distal 10mm along the lateral margin of
ular head(mm). , tibia from fibular head(mm).

Fig. 9. The g shows the length of second oste- Fig. 10. The h shows the wedge of proximal
otomy line with 10mm wedge thickness 5mm tibia at the distal 15mm along the lateral margin
below fibular head(mm). of tibia from fibular head(mm).
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Fig. 11. The i shows the angle between the
line of proximal tibia at the level of fibular head
and second osteotomy line 10mm wedge thick-
ness from fibular head(degree).

2) A% AAAA HTEAAL HolE b=
5+ o (Fig. 4).

3) B EFeN BEe 22 F& FHsA
cZ A HEFA FEddE w2} Smm,
10mm 283X 15mm 332 J2]7bEA

4) M| EFSFAM HFIFYAE& w2 10mme
wedge thickness2Z A I Al 23} AF e Hol
£ e} &4t (Fig. 9).

5) M| FNA AZAe we SmmIHFE
WAL AF UG EZ adA AT &gdE
u}2} 10mme] wedge thickness2 HFAl 23
Az Mo Zolg g2 A H (Fig. 10).

6) Bl ZFolAe AT UG Z et AE
9]l ule}l 10mme] wedge thickness2 HE
A 2z 2 e} olFE ZE g AU
(Fig. 11).

7) HEFA AE 99L& wet SmmdtF
2 Uz A 209 E diN AZ 9dS
g 10mme] wedge thicknessZ HEZA] 23

Fig. 12. The j shows the angle between the
line of proximal tibia at the distal 5mm along the
lateral margin of tibia from fibular head and sec-
ond osteotomy line with 10mm wedge thickness
5mm below fibular head(degree).

A

U

4 g9 ol$E #g j2 st (Fig. 12).
a2 o

1) A3 AR E ax FA7F HF 85.01
+4.56mm, o 2}7} 81.01+5.02mmeo| Y A
YL 82.24+4.79mmo] At}

2) AT HAAFANAM vEE7R < FIAY
be 9A7 ¥F 12.51+2.62mm o z}7} 11.00
+2.64mmolU T AA HFL 11.41+2.63mm
iR

N HERAM FEY UG F e AL
B 83.37+4.31mm, o A}7} 76.89 +£4.69mmo]
Q3 AH PYFE 78.63+4.51mme] Ut}

4) v EFA FE4E 9t SmmIER
Wai7zkA 3§ 4F 099 & de 9A27)
1 80.68+4.62mm, A7} 73.47+7.21mmo]
Qi AA JF& 75.78+5.91mme] %l o

5) B|EFdA AE AAE o 10mmstF
2 Jygr 3% 4F 7029 F fe EA0
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HYF 76.02+4.66mmolg =7} 70.36+8.
25mm™ HAA| HFE 72.69+6.45mmo] 3t}

6) H|ZFoM BF A& wel 15mm3}H
2 yart 23 A F 209 F he G2
HF 69.92+8.46mm o A}7} 64.27+7.62mm™
AN HFL 65.10+8.04mmo| At}

: AN
I ¢
\ g i
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Fig. 13. The schematic drawer of proximal
tibia. a. the width of the tibial plateau(mm). b.
the distance between tibial plateau to fibular head
(mm). c, the width of proximal tibia at the level
of fibular head(mm). d, the width of proximal
tibia at the distal 5mm level along the lateral
margin of tibia from fibular head(mm). e, the
length of second osteotomy line with 10mm
wedge thickness from fibular head(mm). f, the
width of proximal tibia at the distal 10mm along
the lateral margin of tibia from fibular head
(mm). g, the length of second osteotomy line
with 10mm wedge thickness 5mm below fibular
head(mm). h, the width of proximal tibia at the
distal 15mm along the lateral margin of tibia
from fibular head(mm). i, the angle between the
line of proximal tibia at the level of fibular head
and second osteotomy line with 10mm wedge
thickness from fibular head(degree). ), the angle
between the line of proximal tibia at the distal
5mm along the lateral margin of tibia from fibu-
lar head and second osteotomy line with 10mm
wedge thickness 5mm below fibular head(de-
gree).

7) B 2R AE 9¥& uwat 10mme
wedge thickness2 HZA] 22} AEX 9] Aol e
= g7t §F 79.52+6.43mm 7 73.04+
2.64mmv] A A %7 & 75.06 £4.54mme] A th

8) H|ZFoAM AE 9L wel SmmdtF
2 YR AT g Z diA AT A
o uwa} 10mme) wedge thickness2 HEA 2
2 AZTM9 Zo| g FAVL HE 75347
65mm A7l 69.62+7.2lmm@A o™ HAFPH
£ 71.484+7.43mm% t}.

9) HESdA AT U] E o FE
99 L uwel 10mme] wedge thicknessZ I
A 23 AZH egt olFE Ziv BAV BE
713+2.26° o7} 7.85+2.45 = HA F
& 7.75+2.36° o|Hth

10) B 25 A A Z AL @ SmmIF=
Wl A2 e E diM FEAAEE
w2} 10mme] wedge thickness2 HIA| 2z}
AZA g olFE 7 je EAF ¥F 7.25%
1.94° & A7} 7.87° +£1.26°o]A 2 AA B2
7.77° +£1.60° ] Y tH(Table 2) (Fig. 13).

11) 44, Yoldo] ©& AF 9% AF
2 B¥E AT AAR HyF Zole WAL
10 o 4} 83.67+3.25mm, 20t o) A 85.44 +4.
44mm, 30thollA] 84.27+3.62mm 40thol A 91.
00+ 4.00mm, 50t o) 4] 84.16 £5.92mm 60t o]
4 81.04+7.48mm gz 70tolA e 81.52+
4.43mm@Pon AgxE 10tho)A 81.54+3.25
20t} ol A1 80.50 + 2.89mm 30 o A 79.25+ 4.
46mm 40tho] A 83.79+5.91mm 50ti o) A 81.
454+591mm 60t A 80.21+6.84mm 1&] 1L
70t) ol A &= 79.851+5.81mm %Y th(Table 3).

T3 AE ARFAA v TEARAY HF F
AZo] b FAdAAME 10t7} 12.21 £3.04mm
20t 7} 12.43+2.64mm 30t)7} 12.50+2.12mm
40t 7} 12.50+2.42mm 50t} 7} 12.78+2.79mm
60t) 7} 12.68 +£2.67mm 12| 1L 7007} 12.44 £ 2.

Table 2. Radiologic measurement of proximal tibia

Sex a b c d e f g h i j
Male 8501 1251 8337 8068 7952 7602 7534 6992  7.13 7.25
+456 +262 +4.31 +462 +643 +466 +£7.65 846 +£226 +1.94
Female 81.01 11.00 7689 7347 7304 7036 6962 6427  7.86 7.87
4+502 +264 +4.96 +721 +264 +825 +£7.21 4762 +245 +1.26
Total 8224 1141 7863 7578 7506 72.69 7148 6510  7.75 7.77
ota +479 +263 +450 +591 +4.54 +645 +£743 +804 236 +1.60

The unit was present milimeter on a, b, ¢, d, e, f, g, and h, degree on iand j.
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Table 3. The width of tibial plateau following to age sex distribution(mm})

Decade

5th 6th 7th 8th

S 2nd 3rd 4th

ex

Male 83.67+2.45 85.44+4.44 84.27+3.62 91.00+4.00 84.16+5.92 81.04+7.48 85.52+4.43
Female  81.54+3.25 80.50+2.89 79.75+4.46 83.79+5.91 81.45+5.99 80.21+6.84 79.85+5.81
Total 82.82+3.12 83.92+5.92 82.42+3.89 84.00+6.21 81.75+6.89 80.29+7.52 81.64+5.39

Table 4. The distance between tibial plateau to fibular head following to age and sex distribution(mm)

S Decade o g 3rd dth 5th 6th 7th 8th

exX

Male 12.21+3.04 1243+2.64 1250+2.12 12504242 12.78+2.79 12.68+2.67 12.44+2.65
Female 10214342 11.21+2.84 11.68+2.89 11.65+2.84 10.55+2.45 10.69+2.92 11.01+2.11
Total 11.87+3.21 1143+4.67 11.23+1.45 11.68+2.89 10.79+2.98 10.89+3.01 11.35+2.94

Table 5. The width of proximal tibia at the level of fibular head following to age and sex distribution

(mm)

S Decade 5 4 3rd dth 5th 6th 7th 8th

eXxX

Male 81.22+1.68 85.33+3.23 83.54+4.56 84.43+245 82.83+6.52 79.92+6.49 86.32+5.24
Female  72.3242.34 71.27+3.03 7275+4.21 79.42+5.25 78.99+6.57 79.28+6.37 77.23+6.10
Total 76324325 80.84+245 79.42+524 81.64+4.26 79.42+657 79.34+6.51 79.26+641

Table 6. The relations between wedge thickness
and axial angle correction”

Wedge thickness(mm) Axial angle correc-

tion(degree)
5 5.1
10 10.1
15 15.0
20 19.6
25 21.0

65mmeol® ozt = 107} 10.21 £3.42mm
204} 7} 11.21 +2.84mm 307} 11.68+2.89mm
40} 7} 11.65+2.84mm 50t]7} 10.55+2.45mm
604 7F 10.69+2.92mm 283 70d+ 11.01+
2.11lmm9 ¢} (Table 4).

HESdAM FE FUE F co T Hole
Gatol A 1067} 81.22+1.68mm 20th 7} 85.33
+3.23mm 30th~} 83.54+4.56mm" 40tH 7} 84.
43+2.45mm 50th7} 82.83%+6.52mm 607}
79.92+6.49mm 1813 70+ 86.52+5.24mm
Fom ozt A= 107} 72.32+2.34mm 20
7} 71.274+3.03mm 30t)7} 72.75+4.21mm
40th 7} 79.42+5.25mm 50t 7} 78.99+£6.57mm

60T 7} 79.28+6.37mm 28 3 70ti7} 77.23%
6.10mmo] 1t} (Table 5).

w3 TR Im A HARE #FA
AT E 27 dste YR &S
AdF gl AUES olgAYen I
oMo AA A et WAL AZAY ¥E
1:1.13°1 1.

n

T 298 e A3 ¥4 FF
2 AT F4& 71Eo Fodd &3 F&d
paper tracing2 3t mAZE 9 HTH=
wedge thicknessZ vlg Hsl=A Fh
coventryVol| Wr2M, WA 75 = wedge thick-
ness(d) 9} 24 7| W(w)ze] @ANA tan.
f=d/w Ex f=tan. d/wE 9} w7} 56mmdY
w| o] wedge thickness9} axial angle9] #A &
d7} 5Smm<e =) 6+ 5.1degree, 20mmY ™ 67} 19.
6degree® A9 1:1¢] ¥ & & Bolu} 25mmeol 4
o2 wolx ™ g7} 21.0degree® EAHZLE7} 1:
lo]3t2 Zo] &t (Table 6).
Mensch ¥ Amstutz?o] WEWH A&l ¥l
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TR AE AE&A 9 Hole IF 394
M7AE EEEAY dole FT 74.9+£6.1mm=
56mmR.t} Yo Table 60 @& wedge thick-
ness AEAE nFo| ¥ Heiu dHth

AzEo] EAHS v HZRAA AFgAL
o2l Smm, 10mm &F2 WelztHA 2H§
2ztel AE UG EFe A4z Hg 75,
78mm, 72.69mm P oW BT Fo|A HF A
€ wi}l 10mm wedge thickness2 A FA] 23}
AEi o)F = 2+ HF 7.75degree ] o}

EHIFAN FAE Y99 E el 3 SmmE
el A 10mm wedge thickness2 AZ Tm 2
A A olfFe Z+e B 7.77degree
ldegree @ 2k 1.3mm¢2] wedge thickness’}
3 Q3w Mensch @ Amstutz?2] X 19} A2
Y =] 84 oh.

4 B

Zagen g FPYRET nddAe
1988 19 R-E 19899 129471 A3 dgstw
oldist P AE HET =z 4914
o] A 1mAE ol 4] patella facingdld 4@ =3
H AIRE #HYgsle 1 A4S BFEL 2
g B43s4rh

1. 3 AR £2 ¥ 82.24mmo] ¢}

2. 3F AAAAM v SEAAY FHAAHE
W 11.41lmm ok

3. U FFAAMe HE FUdHY =
78.63mm % t}.

4. ¥ EHIGA FEF IS g2t 5mm, 10mm,
15mmatE 2 erldM 234 449 FE F
e ZFe bz HF 75.78mm, 72.69mm,
65.10mm % t}.

A

rlo
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5. B ZFF oA 10mm wedge thickness® &
TA 22 AFA Zole HF 71.48mmy .

6. Bl EFoNA AE AL Wt W SmmE
ol A 10mme] wedge thickness2 A ZA] 2z}
AI e Holv HA 72.69mme ot

7.9 ZF5dA AE 9dg¢ we 10mme
wedge thicknessZ HIZA] 22 I M3 o7
e e #Ha 7.75degreeR i H|FF A AE
ddE o 3% SmmF-$ A 10mme] wedge
thickness2 HI A 2z HF M olfx T2
PF 777 Aok

8. BT HF9 AAZLolst WALAAZA]
9] Zol+ 1:1.30]Ath

olgdel AAE EUE AIHEeAN A
wedge thickness®} 1 RAZEE vjg AYY
F Ao FEFde HEFE EEY ana-
tomic landmark® AF&& 4 Ut olgf v
FH5FE AZTY landmarkE Al & A& 10mm A
o 7.75° o AAYLE & F o] o1FH
£ EdE HEHoly oFo] 7t &
gutel Ao AIH4ERA= d#8, 449
wel =79l Aolrl Jeow dAe HFEE
HEA7le MZAEL 959 AFe R&
Roz FUdde FAHFFT F 97t o] ol
) A2 FUdeA 2e WA E9 Mt
12282 AMEE + LA E AlsErh
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