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— Abstract ~

Patella Position in the Normal Knee Joint

tk Dong Kim, M.D., Soo Young Lée, M.D., joo Chaul thin, M.D.,
Koing Woo Kwon, M.D., and Chang Lee, M.D,

Department of Orthoped/c Surgery,
Kyungpook Natjonal University Hospital

Patella position in the normal knee joint has been discussed by many authors such as Boon-ltt
1930, Blumensaat 1938, and Insall 1971,

But measure with Boon-Itt's method was so complicated and with Blumensaat's was denied by
others due to inefficacy. Insall suggested more simple and clinically applicable method that was
based on the fact that patellar tendon is inelastic.

Now, we measured 100 healthy Korean knee according to Insall’s method.

The following results were obtained in the study,

1. The length of the patellar tendon is 4.45 in males, 4.08 in females, and 4.26+0.40 cm. in average.
(p<0.001)

2. The length of the patella is 4.51 in males, 4.09 in females, 4.36£0.40 cm. in average. (p<0.001)

3. The length of the patellar tendon (LT) and the diagonal length of the pattella (LP) are almost same
(LT: LP is 0.99 in both males and females, 98% of normal knees are contained within the diff-
erence of +20%). Difference above this limit may mean high-riding patelia.

4, Blumensaat’s fine on the distal femur doesn’t pass the lower pole of the patella but the line passes
1 cm. below it in average.

5. The length of the patella (LP) and of the width of the femoral condyles at Blumensaat's line
(WCBL) are almost same. When LP is markedly decreased in comparison with WCBL, this case
may suggest hypoplasia of the patella.

6. Height of insertion of the patellar tendon (Hl) differs among various individuals.
clinically not so slgnlhcant.

Its length is
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(Table 13#2).

Table 1. Materials

Age M F
10~ 19 10 10
20~ 29 10 10
30 ~ 39 10 10
40 ~ 49 10 10
50 ~ 59 10 10

50 50
-

1) X-4 49 Wy iedd 39 X-4 494
% 5 o 30°2 YA KAty 2¢ F4

A& o] $18ted A ApEo] oty H4sAANE A3
AlA X-A #ddtd vlad Ps 4dd A {3
AR Wl o), Yk o gMNE F4lel cas-
settedl 4 2 inch A x4 A& «Ale] 7legion
E X-4 B4 EolE ImE 2AYAA A AP
< FdA stk (Fig. 1 &),

2) A& dyASH AAANA HE FEE 33
dtglch. AN E N E2 A 44 A4 (LP=Diagonal
length of patella) ¥4, €MAAY Ae] (LT=
Length of patellar tendon) 24 €-4E st
A AE Aol A LA Aol F vl AA,
w5 F e E(WCBL =Width of femoral co-
ndyle at Blumensaat's line) &84 o]+ interc-
ondylar space W& bony roof § #Hetrbe A& 9
ol gle] &m ARl 4 It Ytucl 37 o Fell 2
HFAE 2o A2 M LAYANA F
Z B2 Fo]l & A E(HI =Height of inse-
rtion) 3tgl et 2ela eRA & Y 300 EFIHY
< o Blumensaat’s line®] dF4dol g4F9 3o
€ E3sleA d5F Holils] gl vjmy A&
A 30° T8 5044 EA4F stdel4 Blumens-
aat’s line7t% 9] el & &3 35t

ol 4 BE A& AYYE JdI] 8 = oA
Nl gk Fol7]l Yt UL AAE F Aol w=
2435t vlm dEsigdod 2 54 FFA % v E
o] W&} 418 g4l (confidence limit) 2 FAdE& T
sl 2 48 el Y 54 M F A4 cl(Fig.
23=x),
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4.08 24 dxlell ) g2st o 10% FE A el

Fig.1. Lateral view of the authors’ device and applying to the normal right knee in checking

roentgenogram.

REREARRAL B16% N1



AE - o4

steoh, d¥9dEs dA 209(4.69) o 50 o (4.60p)

7t AA ekt o a4 = G F slele] EW
g Aozt gl ek (Table 2 %2),
Table 2. Length of Patellar Tendon
Age M. cm F. cm Ave. cm
10~19 4.46 4,13 4.30
20 ~ 29 4.69 3.95 4.32
30 ~ 39 4,31 4.08 4.20
40~ 49 4.20 4,05 4.13
50 ~ 59 4,60 4.17 4.39
Ave. 4.45 4.08 4,2640.40

SD=+0.40 (P(o0.001)

LP : A4 -Z9 W4 35
LT : gMale o]
WCBL : 5% st &
HI : g7 ol 338 o
+4¥F 3t - B. line

Fig. 2. Schematic diagram of the normal knee
and the items of measurement.

2. S0F UM B HFA & 4.3610.40 cm
(p<0.001) A}, 4H FolE Mwl PFx}rp(4.51) d=
(4.09) 25} 10% 0} 4 o] #AA Yelsicl, d¥d2E
wdahe] 10 9 (4.73) 2} 20w (4.65) A @A o
A A= F4E ol LAY 5 ¢gslch(Table 3%
®).

Table 3. Length of Patella

Age M. cm F. ¢cm Ave. ¢cm
10 ~ 19 4,73 3.98 4.36
20 ~ 29 4,65 4.10 4.38
30 ~ 39 4.20 4.08 4,14
40 ~ 49 4.43 4,15 4.29
50 ~ 59 4.56 4.15 4.36
Ave, 4.51 4.09 4.3 +0.40

SD =+ 0.40( P< 0.001)
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Table 4. Width of the Femoral Condyles at
Blumensaat’'s Line.

Age M. cm F. cm Ave. cm
10 ~19 4.76 4,24 4.50
20 ~ 29 4.74 4.08 4.41
30 ~ 39 4.83 4.09 4.46
40 ~ 49 4.52 4.18 4.35
50 ~ 59 4.71 4.30 4.51
Ave, 4.71 4.18 4.45 +0.41

SD= +0.41 (P<0.001)
4, S0 3 B0 E0|; yFX  2.58 +
0.35cm(p<0.001) P F=71(2.75) o 2py e} (2.41)
o] ¥stek(Table 5 3x).

Table 5. Height of Index

Age M. cm F. ¢m Ave. cm
10 ~ 19 2.76 2.49 2.63
20 ~ 29 2.79 2.32 2.56
30 ~ 39 2.75 2.49 2.62
40 ~ 49 2.60 2.40 2.50
50 ~ 59 2.83 2.33 2.58
Ave, 2.75 2.41 2.58 +0.35

SD= +0.35(P<¢0.001)

5. /A A (LT) S 4ME 24 A4 (LP)
2 &)
oz o AA vebda gdeb, zed Ao LA Lo
S 1:1¢] AR 390lel 0.9 1.1 4ole] 814
7 2gsle] gdch Aol 4w ol YAY S
gilcel. LP : WCBL Y ¥ €€ 0.8¢14 1.37x0]n].
0.9914 1.14}o]ell 847 Hx23ld A el LT:HI
o EEE 1204 2.1 U s Lo
Az 1.691 19612 7b3 Wt ¥F 1.65F Jehy
9l ch(Table 6 32), '
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Table 6. A. Ratio of LT:LP

Table 7. Lower Pole of the Patella-B. line.

Age M. F. Ave. Distance M. F. Distance M. F.
10 ~19 0.94  1.04 0.99 0.1 2 1 1.1 2 3
20 ~ 29 1.01 0.96 0.99 0.2 0 0 1.2 0 3
30 ~ 39 1.02 1.00 1.01 0.3 0 0 1.3 0 0
40 ~ 49 0.95 0.96 0.96 0.4 2 0 t.4 3 3
50 ~ 59 1.01 1.00 1.01 0.5 2 3 1.5 1 2
Ave, 0.99 0.99 0.99 0.6 1 2 1.6 3 0
0.7 0 2 1.7 0 2
B. Ratio of LP: WCBL 0.8 4 2 1.8 0 1
Age. M. F. Ave. 0.9 2 0 1.9 1 0
1.0 2 1 cm 25 25
10~19 0.99 0.94 0.97
20 ~ 29 0.99 1.05 1.02
30 ~ 39 0.87 1.00 0.93
40 ~ 49 0.93 0.99 0.97 W I et
50 ~ 59 0.98 0.97 0.97
Ave, 0.95 0.99 0.97 1926 Shands 9] 4o} g/ &2 &l g v
¥ A#22 Cunningham, Gray, Piersol ¥ Dav-
C. Ratio of LT:HI is ¥ €M ¥ Ay E ATy IAFE oA
Age M. " Ave. A sbgdct. 1930 Boon-IttS': A4 &3k 2009
o~19 L6z T e6 163 o Fu X-4 A€ J9= A €33 X H4A
20 ~ 29 L68 L.70 L.69 o el €AE 1219 A+E st Adsg o Al
30 ~ 39 L7 L.64 1.60 Als A &o] Wl 5 Ratsied 4Aa] o]fo] ¥ BIE
40~ 49 62 169 165 wkx] 2sl4cel. 19389 Blumensaat$+ €4 F9 §
50 ~ 59 1.62 1.79 1.70 Aok A AT ERAE 30" TRE AAAA in-
oo D 70 W tercondylar roof & €441 (Blumensaat’s line)o|

D. Distribution of various Ratios

LT:LP LP: WCBL LT:HI
0.6 2 0.7 0 1.2 ]
0.7 t 0.8 14 1.3 6
0.8 14 0.9 41 1.4 16
0.9 30 1.0 37 1.5 15
o 3 Ll 6 1.6 19
1.1 12 1.2 1 1.7 17
1.2 2 1.3 1 1.8 11
100 ; = L9
B 2.0
2.1

100

3 30° FXH 50§ EAsA 6 A 0.1, =
1.9, ¥ lcmd A o5 ¢MT shade] Aual 4
2 &z 319l ( Table 7 =),

<N EFY & Fagrln sd oy A& A
A 30° FF A7 = ol o] glx 21¥ Insall® F
(1971) & 4] Azt JH&x] el el YA el

Insall® & gAqd Aolst v eld Hojeteol Aot
e REE 20°¢4 70° YR FTIAA Y3
A YA gMdd Aol A AT AL AS
o] ¥ R(LT : LP=1.02) & ¥ 3¢ £4F s 44 %
4 o o=F #pR E(LP : WCBL = 0.95), ¥/
W el Wl wAMdd FARY Fo] (LT : HI= 1.85)
& va Fesigdc

HaEe eAEE 30" TFE HAN4 A X-
4 A& 27 Ak Hxgel makg JTE &4
How ojgA #le o)A filmE Insall®e] ¥yt
ol A 2 §E79 v g€ VA A EEAc]

LT : LP+ 0.99 24 Insall®’9] 1.02 3t} <z
AHA velgta LP : WCBL-2 0.97 24 Insall®9)
0.95 3c} %7k 3A Jelygtel. LT : Hl & 1.656 24
Insall®’e] 1.85 e} <7k AHglch

o9 A 45k Insall® e 3 vl8) ¢t
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o] ghaw Aot AHo 2 Frin 4FY 4
ot Aelst W4T vl dld A dHIALE B
Hoet.  zelzm wRAE 30°FTFA A9 A4
Blumensaat’s line o] 7/ &9 #d§ 3= o
Y& 3437 dstd viay A 30° FIso o
oA 42l ool EH SR HF lem HE
A& Jeld 2 3lei 4 Blumensaat-$] x3st A%
Al %ele A€ ¢ 4+ ddck

AE9 A= (tibial plateau) 3} AFHAY Aol
dAYG FAE 27 f5d eNdN Ay Fol(H
DE #Fsidoy il e 23 49 Lolsl il $
Aok Fsted A Aolel A Fale FHY 9w
7t fos weld 4R Y F 3y FRbElgch o
HF spkye E(WCBL)E €M F9 d4d A&
atel4 wigls} whokel. o] AMFL wAMEFY PYA
(hypoplasia) & #&sh=d 444 2§ & 4
At 4 z2xicl,

V. 8 o

1. €AW Aol B2t ¥F 4.45cm, A= N7
4.08cm, & %W 4.26 £0.40cmolglx 2t 20 o
ol 4 7ba Rl eH(p<o0.001).

2. wAE Ndd 34 dA ¥F 4.51cm, o
A JF 4.09cm, + HF 4.36+0.40cmol3T ¢
2z 109 A 7k A 9 e (p0.001),

3. g Aot wF Ad &L AY
vl 8 (+20% o] ol 98% 7t &4 + 3Ur}). o] W
AE dold BAH(2 solsl 20% o] 4 =) high-
riding patella B 4% < Sltla 48 ¥c},

4, #33E& 30°FF4 €M F sladsl Blumensa-
at’s line 78} Aele 3 lcm 44¢ veldg
et

5, &M% 34 A{0 A5 F sy 2 AY
Zonz gAF dd4d Fao] e sty Fo v
] dAs asidE A4 €% ¢232(hypop-
lasia) & 424¢ + A& Ao 2 AEHc],

6. EMelHY B Fy& st detee g4
A Ygog ¥ IUYY Ao e AENc)
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