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Arthrographic Measurement of the Normal Knee Joint in Adult
Dae Ho Cho, M.D., Chul Sung Lee, M.D. and Chong lli Yoo, M.D.

Department of Orthopedic Surgery, College of Medicine, Pusan Natfonal University

Several measurements were performed about 105 cases of normal stress A-P arthrographic findings in
adult knee including discoid without tearing or osteoarthritis, those were selected from 166 cases ex-
amined arthrographically under same technical condition due to suspicious internal derangement of the
knee from October 1976 to March 1980.

After stastistical analysis and comparative study about chondral thickness, chondral index, meniscal
size, meniscal index, intermeniscal distance, type of meniscus, communication between knee and proxi-
mal tibiofibular joint, foliowing results were obtained.

1. Chondral thickness of normal articular cartilage was not related to joint size, but almost same value
individually. Mean chondral thickness in P and P’ points was 2.9010.63mm, 2.90£0.62mm, 2.93¢
0.64mm, 2.921£0.65mm in lateral, medial femoral condyle and lateral, medial tibial condyle in order,
Age change was not seen statistically.

2. The size of meniscus was correlated nearly proportional with that of the joint. Mean lateral meniscus
size (transverse meniscal length x meniscal thickness) was 12.55+2.50mm x 6.53:0.7mm in male and
10,1342.25mm x 6.02+0.52mm in female. That of medial meniscus was 9.7911.54mm x 5.85%
0.45mm in male, and 7.72+1.64mm x 5.36:£0.92mm in female. Age change was not seen statistically
either.

3. Mean intermeniscal distance was 60.21+2.74mm in male, 53.34+3.31mm in female and occupied 83%
in maie, 82% in female of joint size each other.

4. In types of meniscus, normal type was 8.10%, infantile type discoid 12.4%, intermediate type 2.9%,
primitive type 3.7% each other.

5. Communications between knee joint and proximal tibiofibular joint were seen in 24%.

Key words: Arthrographic measurement, Normat Knee.
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Be BHow 9Ag A A 1664 F, ¢
Zo] St U4 Y e Y A4 4 94 29
4 1056 & Ao, AF A 2L AE Y 2 HIF
AEstg o B4 iz obge wmalE wlo] ),

0. = At O &

gafel 4 ol g A4 3l WAl 4= A
ol £3d o]FxdEE A or, 204 o4& Ad

o2 3ted AABEfiI(position) E%3 24A 5 F
o2 HEEy T Zag 244% AYT A4 29
A 10541 2 x4l 4o 2 3 c}(Table 1).
Table 1. =% 4 o &
age 20~ 30~ 40~ 50~ 60~

sex 29 39 49 59 69 'O Total

Male 35 18 9 6 4 1 73

Female 8 7 5 9 3 0 32

Total 43 25 14 15 7 1 105

m = g ¥

2942 James® ol AAY +49 X-4% 24E
g on Zotgd4 o, AHHEL sty A% Ry
£F2 A28k, AF plateaud FAz 10°F 319
std AE 10° TF, AHET 40° TI3ANAA, o,y
4¢ sHgbeo 24 34 1A (interval of tibjofemor-
al joint) & 32 AHE 4 A9cH(Fig. 1,2,3).

AZl dag 9, A A -5y X-4 &9 (valgus
and varus A-P) & A 98 29 F4AE A{t ro-
utine rotation spot view 5 43 g t}%i5),
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e
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Fig. 2-a. W3¢ 7 AulAe 4% X-44
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Fig. 5. ®Aa 9 v]&(erosion)

Fig. 3. Self made traction device® o] &% 3
X-4% 249

F4H o8 23k Hel AH(pooling) F Bl
(Fig. 5). # % (ulceration) o] FA4=d, HF+ o
% Z73hAl slef A 9 (filling defect) & Eh
Wel(Fig. 6). #okel $7h, Aol sldd o T2 EFAG
A&l gt F 2oFol vehiAl Hl3 A AFY £
Az osle o F3F 20 25, 23¥ Z294
H-3to] gloiAlvb(Fig. 7).
2) @A dF AZH
i) " o4& Fal(chondral thickness)
ii) IH oF =A4(chondral index)
F3d 50° FTESelA AAAE o, HdH o Y

Fig. 6. ¥H T2 # J(ulceration)
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“Fig.8. chondral index= chondral thickness/T
meniscal index= transverse meniscal

Fig.7. 4 &5%239 v length(lat, med.) /T
intermeniscal distance= T-(both tran-
gk Acisled gL 2 A4, diE T o,y A sverse meniscal length)
o F4e) shupFe FFL PHOR dlm, HAHe A P: W5 F 35 Yty

T AELE P Aoz Asd, e o, W3, AT T

s, WA QF FAE 24 FAsGS. IA 727 A: 44 24a
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A4z 84 oM Fig. 8).
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1) A4 9Y 294 4% 3 FA¥z: @

& Ag A4Y F9E vole AY, o Rk A
Lodg 2ol: A, FA%E Jehdrh. o] & Nosomu?®
of &g ups} o], A, FAR AL R Fe] How
2 oA3tA FA4=H, X-4A $3 Aolst A FF A
A F47b gol AsA Jeldg ¢ + AcK(Fig.
9). FHg Y AL BHARAY FIEE AANE
astgdch =g X-A%E 100 A 39 AR AT
FA w3 sk 2AstE Hol Faddrt A3 3
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ol 4 W3tutez FHste 44 £9E detdedlel  pig. 9, Schema of Normal Meniscus
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P 4L W& dYe] JFe vd 7BES 22, U S
4%qdst Yasle] glovme, guifd g At
Z@, dAG FFodoAd € das ¥ 4+ 4 294
WY 2 ol Ao volm, Y WEAL
HE, AE U3 34 4349 WEeke ddg 4l
o =] gt

2) YA dFY Yu ERE U4 YA WYL
Z% Smillie®e] 98l F4¥(normal type), Hob
3 (infantile type), 73 (intermediate type), v}

233 (primitive type) o2 EFg whyo] wel sl

29422+ Smillie £74d T3do=, A A4H A
€ A4 294 44Y 34, §F 4Ny WA F
Ao A7t EF 4 A Y 3t PE
A A + glm, frelde Ado]l PHE W AN
& Afolx, nl ¥y L AL TEE F g F 4
448 J4¢ & + gt A-Fol=H(Fig. 10, 11, 12),
3) 4 dFe Ay
i) 4k¥ 3 A(transverse meniscal length;
lateral, medial)
ii) d¥ S (meniscal thickness lateral,
medial)
iii) ¥z Ael(intermeniscal distance)

Fig.10. Infantile type Primitive type
P : o= ¥y ey
P: PR AEI}Y A
Aty F4d

Fig. 11, <MY {4 44 (Infantile type)

Fig.12, ©| 3% Y4 (Y (Primitive type)

iv) 44 A4 (meniscal index : relation of
meiscal size to joint size i lateral,
medial)

v) Ht¥ ¥ e (meniscus type)
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vi) 24 AvAY F54(communication of
knee joint to proximal tibiofibular
joint )

A Aol FHAE 2o, e AP S
A9 FAMAAY Al g Y YA, YA ) 5
AR sHon, o, & Y £33 AR T YA
da) 288 o, W Y YA TE ghe ol YD
Aelolth, Id e =279 Y YA AJAYE DAt
7 98 AT P AT AT YAl Ay 4y 3y
A9 g ¥ AF2 2289 o} (Fig. 8). =9 Av|
4 4L 294 v FFY WRoe wabge] 2
dH+= 4o ¢ F Ut

v. ¥ o}
1. oy g

1) 4 &Y Fal(chondral thickness, mm
PA % P AAAY 34 439 Frle H5F 93
= dabel A 2,90 +0.58, ko4 2,91 £+ 0.70 o]
deb, HEE WA E gt 2.9040.59, 92} 2,91 +
0.700]9 ek, AE g3+ Al 2.9440.61, o=
2.92 +£0.71 015l 2, AE W3te I 2.92+0.62,
oA 2.92 +0.710]9 v} (Table 2, Fig.13, 14, 15,
16).
d¥d o4& 27 Ao, 2000F3 5009 o] 4F
T x? A A3l 4] Al e, uad £
qAE 94 95t}
2) 4 oF A4(chondral index)

i) R AT ASE I3 3.6040.99, o7
Table 2. oA TFA
Sex
LFC  MFC LTC MTC
Age
2.85+ 2.84+ 2,90+ 2.87 +
20~29 0.58 0.56 0.6 0.58
so~3g 304 3.02%  3.08% 3.08%
0.73 0.76 0.76 0.81
. } . .82 +
so~qg B2E 282 282+ 2.8+
0.49 0.49 0.49 0.49
5 2.91+ 291+ 2.91+ 2.91+
over 0.62 0.62 0.62 0.62
Total 2.90+ 2.90+ 2.93+ 2.92+
ota 0.23 0.62 0.64 0.65
(mm }

LFC (=¥ 8 3y)
MFC (45 & J3ly)

LTC(AZF 9314)
MTC (4 E Jya4)

mm

10

%30 40 50 60 70 <%
Fig.13. 934 34 3 ESA

2030 . 40 50 60 70 A%

Fig. 14, 4 vishy WA E5A

10

20 30 40 50 60 T0 «dw

Fig.15. A ¥ 934 IP 4 ¥ 54

4.0F1.159 09, did ¥ d3Y x2 AYA3} %
2|4l glgi=t(Table 3, Fig. 17).
i) &4 ¥ Fols AT YA 3274 9%

& 4= §3keH(Fig. 18).
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Fig.16. A¥ W34 IFAF o
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Table 3. 33 ¥+ 500 o4 9 x? 244 4940 §si=H(Table 4,

Sex Fig. 19, 20),
N M F Total & 75
ge 2) 249 F»l(meniscal thickness, mm)
20~29 3.57 £0.99 3.88+40.78 3.63:0.97 LYY FA € 9 %] @A 6.53+0.70,4 7 5.83
30~39 3.67+1.05 4.29+1.58 3.84+1.25
40~49 3.67+0.94 3.40+0.49 3.57 +0.82 TP :
E ] . .
Over 50 3.55+0.89 4.17+1.14 3.87 +1.08 sl .
Total 3.60 +0.99 4.0 +1.15 3.72+1.06 e . .
R R AR .
L of = W, W e,
WRAFAT = Hawe 2247 ) N
Cl
5
15
10 26 30 40 50 60 70 24
Fig.19. i 4 4¥yA
-
15
50 60 70 %
Fig.17. Q¥4+ fof MR CUE e s
‘.’...U'.l 0,.,".. . .
= - A g E5A e e, eet e
ﬁazl¢'—¥l€%%s}%%’g;§Xloo o L,
5 * c
2, A 93
1) W4 A (transverse meniscal length, mm) L___ ——
£, 20 30 40 50 6 10 a4

X4 YAL 9 Fo] Fa 12.55 + 2.50,6 7} 10.13

+2.25 9%, WAE 32 9.79+1.54, 4 772+ Fig.20. W44 d¥97
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Table 4. 4¥ 4 T34

9 k 4 3 7 L Rt x| 3 73
Sex
A Male Female Total Mean Male Female Total Mean
ge :
20 ~ 29 12.97 +2.21 11.19 + 2.56 12.64 % 2.38 10.1 *+1.44 8.5 +1.85 9.80 + 1.65
30 ~ 39 12,6 *+2.97 9.36 + 1.25 11.7 +2.99 9.67 +1.57 7.5 +1.58 9.06 +1.85
40 ~ 49 11.72 +1.97 10.8 +2.71 13.39 + 2.31 9.56 + 1.42 7.7 +£1.4 8.89 + 1.67
over 50 11.77 +2.54 9,58 + 1.88 10.61 +2.48 9.18 +1.66 7.33 +1.43 8.22 +1.80
Total 12.55 + 2.50 10.13 +2.25 11.81 + 2.67 9.79 +1.54 7.724 1.64 9.16 + 1.84
(mm)
Table 5. ¥4 o &-F
9 yk 2 ¥ l el ki3 3! 5 A
Sex
Ag Male Female Total Mean Male Female Total Mean
e
20 ~ 29 6.61 + 0.72 6.06 +0.63 6.51 +0.74 5.88 + 0.48 5.71 + 0.24 5.77 + 0.49
30 ~ 39 6.67 +0.85 6.07 +0.42 6.5 +0.8 5.92 +0.45 5.36 +0.23 5.76 +0.47
40 ~ 49 6.22 +0.25 6.3 +0.4 6.25 +0.31 5.72 % 0.42 5.6 *+0.2 5.68 1+ 0.36
over 50 6.32 +0.39 5.83 +0.47 6.07 +0.50 5.73 +0.33 5.29 4 0.32 5.5 +0.39
Total 6.53 £ 0.70 6.02 +0.52 6.37 +0.64 5.85 1 0.45 5.36 +0.29 5.70 + 0.46
(mm)
Table 6. 4 ¥ A 4
9 LL3 & & T+ W L3 ol 5| T+
Sex
A Male Female Total Mean Male Female Total Mean
ge
20 ~ 29 8.71 - 1.06 8.75 - 0.66 8.72 + 1.0 7.71 +0.61 7.75 + 0,66 7.72 +0.62
30~ 39 8.56 3 1.01 8.71 +0.70 8.6 +0.94 7.61+0.49 7.71 £ 0.45 7 64 +0.48
40 ~ 49 8.11 £+ 0.31 9.0 40,0 8.43 +0.49 7.33 4.7 8.0 +0.63 7.57 £ 0.62
over 50 7.91 +1.16 8.5 0.76 8.22 +1.02 7.451+0.45 7.67 + 0.62 7.57 + 0.58
Total 8.48 + 1.05 8.69 + 0,68 8.54 +0.96 7.60 * 0.57 7.751(}.61 7.65+0.59
+0.47, W o] Y} 5.85 +0.45, oz} 5.36 + 0.29 mm
ek, 2002k 50 o)At Fo d¥W x? AP £ 1}

2 4ol gglci(Table 5, Fig. 21, 22),
3) d4r4Y =4 (chondral index)

i) &Y AvE Y 8.54 + 0.96, W4 7.65
+0.59d 0+, x2 A4 g g 43 K44

gisl eH(Table 6, Fig. 23, 24).

ii) W marsle AF YA w3 (Fig.

25, 26).

4) 4147 Az (intermeniscal distance, mm)
Y 7 Aels @b 60.21 +2.74, o=} 53.34:+3.31
olglch. Hd AE3l AFE YA A v &L EA 83
%, 2 82% A}
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g A AdA s, Yy H3e A
| 3, 2, Yy, 43y, gy, A
AoiAA F clyoe o FHeo] fe},

Johnson122.g Al A A& B8 FY o129
remodelling €& 38z, #d9 o3& o] rem-
odelling 9l #3%, & o] B4 iz 3
% (normal physiologic incongruity) & R4sl:e
5499 Agd gl k. Mathews!®'& Zaa
%4 Y€ ¥4 ¥ 714 (ground substance) 4 ¥
el Z1elgr B sty o] Wte A sl

A ¥l x¥(aging) ol I8 W4 AX I
AEE Yol e Aol 391 v glev, Lawr-
ence) 5 554 o]4 6547129 9% By 85
%7t X-4 &34 A ¢ de HHE 2393 Y
o7, Collins® 5¢ w2l 4 wYslE e TF o
€MNERY A& 539 fibrillatione] ETRYFo s

— 651 —



34 B2 g A%

AP 4 Adebm Yok, Kyriazis!® $2 4049
A Ay 4T F4el Frvtn vagiel

Irving” 52 33 A4 34 433 <329 A
€ AAv A o2 o T3, FxolAE collagen
fibrilso] Hd X E3} F3olA hslo] Ax, o
Z4 29 degeneratione] Az AEE Yoz Y&
£ AAYe}. ol g 2AA wWAE PY ATLE =
W 2o A% tensile stiffness & integrity & #=|
ot A"yl 28 v Meachim'® ¢ 34 %
4259 F244, Anderson’g @3 AF T4 A
¥, & 4, 343, total hexoamine, chondroi-
tin sulfate, total nitrogen, sulfur ¥ 59 §
oj4] Sokoloff2V’& WA oF9 Feld ey 44,
22 i W $Asd .

Meachim!®dl oatd 4elof 2doiA 44 dFL 7
E ola g dosld, By & A2 AR 45
< uach olgd AF slae T2 FAY qHH of
4 Ze Folaag Add L 454 ARAA e
vdAul, R dale] golx 9, Aal, s A
ot oda %9 wear and tear & Q¥ WHEF
4 4 Ytz nagic,

2.8 AFdlA =l Fo4 AL AT 3AH dFAA
AL Af4 44, 484 F 239 U5 S
2, AgEF A e EdA A4 A&l A
Waos Fusigdcty & ¥, 3H 4% FA W
He $A 9

¥ 249 A3z & o, 2 TG AdA FA ¥
e 94 99ov, 3+ 294 1666 T 23494 =
A AT TAHF HHAE & 5 A= ol F 9d v
AF4 5L, 6ol R4 4% 9 v RE, Sdv
g, 3ol& T &€ dehislch 2 3Rl
4ol g $4dH 8 HU4 ATY AFY 4l
TUNE Aojglove, ¥ vas ¢ ¢ g2
Ao Aol A A 9 A3 )

dEE, 422 74K e9dL I3 Yo
+ o, %4 A5 488 8 Astd e YA dF,
Y4 Y A FAN Fag gL st A,

et odFe {93 A, A4 32, =2
Toz ATHe

zddoeed WU Aol YAl ax, Fuo
2 Z4F FA FolA o], Fajol vH A& 4 YAo)
acd, Eg FAue Jvehvde 32 o g Adstny,
fibrous synoviume] 713 325 o},

RAA o] Felso] nolAY A4AY sy
9 90 38 s =HY4 WS FE oneet. N
YL AFY 270 Ws g, ugEc e &

o1 %
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Yutel o Y4 R F B2 A RS A, F
Yast F 14 Abeloll &R A o] Az o] Ayria 8l
c}3, David®el &stdd, o] Huof gAHen Fg
A= £ ¥ #3¢ A9l (meniscocapsular ligame -
nt) 8 29 &49¢& 4HF%(fascicles) =t = F(st-
ruts) 2 el =, H84 W3ld) YA & Y 4,31
¥alo YL voluv, T4 1A L4 B4
A gota fled

YA Y Al HEAE £ ol £ Smilliedl
o sbel, f ab4F WYY e £¢ 3L Y (horizon-
tal cleavage) o] Q3R FxA4 WA( cystic
degeneration) 3 g7 LAY 5 o, w4
AEo WA Wt A =@ EeA dESN YA Fol
dg el s el = Ingman® F-2 400 ol4bel 4
F2 4 se YA AT Yy WAde 45ig
oz P4l YA AGY 4435 v YA &
W ke o8 vaglch. 39 William?® e
AMel ds YL AT WYt yAE D)
o, g A, A dFHol, FAAQ stress TE
del ¥ 4+ Aotz vayceh

A o o) WY dlEd matdE, 4 24
o4, Smilliet 9% Y04 ¥ 16.3%, 1% ¥
4 w4 0.09% &, Jeannopoulos!® % 2z 15.5%,
0.17% 2 nwag o=, Stenstrom?’ & zg4toz 9
Fol A A4utd 83.7%, fol¥ 10.9%, 3y 1.1
%, v123Y 4.3% &, WEolAE 3556 F 14% ¢l
ot By

Ykt Yl g € 24 A2 E EFA4 F
oy 12.4%, F71% 2.9%, | ¥y 3.7% =2 47 %
< UEE 29, AL 14 % gsieh

A4 YA dF Y YA Y FTAE W, 9% F
3 AR 2o o, dFe] W Fel WA AtE A
7 FHAA Az sl wlojt},

dEo Aol HUA dFY ¥4 24el4 Yoshio?”
E FAel 9% 12.1+2.67mm, H& 10.0+ 1.55
mmZ, FA+E 9% 6.2+ 1.20mm, H&5.8+1.23
o8 ¥ag

L 249 ASE Ay A 11.81 + 2.67 mm,
Wk A 9.16 + 1.84mmo] s AubY Fal & 6.37
+0.64 mm, WHtY F7 5.70 +0.46 mm & 471 =}
o]7} A4l e,

Y4 o8 376 g ARIAl=, Stenstrom
2 o olstw Lol A (. WA UY FAY ¢
/447 Ael ) x 100§ total meniscus index @t
Selar, () & 4 A/ () F kY F4) X
100 € lateral(medial) meniscus indexz s,

AMEEA R H155 Mady



EL B AL LR & ath

a4 B9 index & Ade] ¥4F F& +4&
Bgich. & uAddAE kY YAl B Al
MHAE da¥+S ava 2yt

Aalol gefd 2 Ao F3l2e, A
P4 dFe e B 2AAE YA A
v she Aoz ey

@8 29 Avdgse #5404 skl £ John
0o sty Wy o AFsiAa, 4R q4E B
2% o= gk ol Mcintyrelel 93 10%
ek

S8 24 QAN AE 24 %2 G2 Ael7t Udd=h

ERE
A9

vi. & g

2 105418 F4 A £HY o]F 244 L A S
o, 2 A} SAgH s ¥4 AN A3, ¥
e dA2L dgl =k

1) Ad 4338 o FY Falt IR Zvlel A gle]
A8 e A& vehiz, =T 9, Wy, AE S,
Wb 4 2z 2.90 +0.63mm, 2.90 + 0.62 mm,
2.93+0.64mm, 2.92+0.65mm= A¢ U=,
Al wWste g

2) A dFY A AT YA e o
F S = RHY 3l vle sl m, g Fe] ¢ 12,55
+2.50 X 6.53 +0.70 (mm), & 10.13 +2.25 x 6.02
+0.52 (mm), W&ol ¥ 9.79+1.54 X 5.85+ 0.45
(mm), & 7.72 + 1.64 X 5.36 4 0.29 (mm)3io=.4
WA wste gl

3) Y7 A=E ¢ 60.21 +2.74 (mm), o 53.34
+3.3mmg oy, $PA79 83%, 82%F AA A
et
4) R4 2 HulE o) Fe] JA4Y 8L.0%, #
oly WA Y 12.4%, T4 Y44 $4Y 2.9%,
o] 231y a4 e 3.7% HA+h

5) «@- 24 AvAdsY FEAL 24% %0k
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