ek g o) oehsl 2 #2439 A%
J. of Korean Orthop. Assoc.
Vol. 24, No. 1, February, 1989

HEFEFHE A2 A4S 93 A Ay

=Abstract=

A New Radiographic Thchnique for the Measurement of Cartilage Space of
the Femorotibial Articulation

Jung-Man Kim, M. D, Yang Kim, M, D, and Jong-Min Sohn, M. D,

Department of Orthopaedic Surgery, St. Marys Hospital, Catholic University
Medical College, Seoul, Korea

Wear of articular cartilage usually occurs at flexion zones (30°-60") of the femorotibial ar-
ticulation, which is demonstrable on the 45° posteroanterior (PA) weight -bearing view.

The authors measured and evaluated the cartilage space on the non weight-bearing AP view,
AP extension weight-bearing view and 45° PA flexion weight-bearing view, comparing opera-
tive findings in cases of 18 osteoarthritis, 7 rheumatoid arthritis and 2 spontaneous osteone-
crosis of the lateral femoral condyle, who underwent total or hemiarthro plasty (1 case) of the
knee.

The results were as follows.

1. Operative findings of 11 out of 18 osteoarthritis (61.1%) showed cartilage defect of mi-
ddle 3/4-4/5 of the medial tibial condyle (sparing finger tip sized anterior & posterior edge)
and corresponding femoral condyle.

The cartilage space on the AP non weight-bearing, AP extension weight-bearing and 45°
PA flexion weight-bearing view were normal to 20% decrease (4.1-50 mm remained), 60-80%
decrease (1.1-20 mm remained) and 80-100% decrease (0-1.0 mm remained), respectively, sho-
wing one grade increased cartilage space narrowing on the 45°PA flexion weight-bearing view
comparing to AP extension weight-bearing view.

2. Uniform cartilage defect of medial compartment was found in 7(389%) osteoarthritic kn-
ees. The cartilage space on_the non weight-bearing AP view were normal. Both AP & PA wei-
ghtbearing views showed 60-80% decrease (1.1-20 mm remained) in 3 knees & 80-100% dec-
rease (0-10 mm remained) in 4 knees without any difference between the two views.

3. Uniform cartilage space narrowing of both medal & lateral compartment was noted in
7 rheumatoid knees. The cartilage space on the AP non weight-bearing view were 20-40% de-
crease (3.1-40 mm remained) in all knees. The AP extension & 45 PA flexion view showed
40-60% decrease (2.1-3.0 mm remained) in 2 knees, 60-80% (1.1-20 mm remained) in 5 knees
respectively without any difference between two groups.

4. The anterior horn of menisci was always intact. The presence of menisci didn’t affect
the radiological cartilage space.
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5. The 45" PA flexion weight-bearing view functioned as a tunnel view showing bone de-

fect and less than 20% decrease of cartilage space in cases of the spontaneous osteonecro-

sis of the lateral femoral condyle.

From our results it was concluded that the radiologic cartilage space could be more accura-

tely demonstrated with 45° PA flexion weight-bearing view in addition to the conventional

AP extension weight-bearing view.

Key Words : Cartlage space, Femorotibial articulation. 45° PA weight-bearing view.
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Table 1. Age
0.A R. A S.0 Total
21-30 2 2
31-40 1 1
41-50
51-60 4 1 5
61-70 8 1 1 10
71-80 1 1
Ttal 12 5 2 19
O. A : Osteocarthritis.
R. A : Rheumatoid arthritis.
S. O : Spontaneous osteonecrosis.
Table 2. Sex
0.A R. A S.0 Total
Male 1 1 1 3
Female 11 4 1 16
Tptal 12 5 2 19

0.A: Osteoarthrltls
R. A : Rheumatoid arthritis.
S. O : Spontaneous osteonecrosis.
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Table 3. Site

0. A R.A 8.0 Total (Joint)
Right 3 3 1 7
Legt 3 1 4
Both 6(12) 204 8(16)
Total 12(18) 5(7) 2 19(27)
( ) : Number of joint
O. A : Osteoarthritis
R. A : Rheumatoid arthritis
S. O : Spontaneous osteonecrosis
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Fig. 1. Posteroanterior (PA) weight-bearing
view of both knees with weight equally dis-
tributed.

Table 4, The cartilage defect and radiological cartilage space in osteoarthritis

Partial defect

Total defect

Op. finding (flexion zone only) (both extension & flexion zone)
Non WB AP N:11 N:7
WB EAP 2 3 3 4°
. 4, v e A
WB 45" F PA 3":3 4°:8 :3 4°: 4
Total 11 7

WB : Weight-bearing E : Extension F : Flexion N : Normal
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Fig2.(a.b.c)

WB 45 F PA

Fig3.(a.b.c)

Fig. 2. The radiographic & operative findings of osteoarthritic left knee of 65 years old fe-
male. The AP extension weight-bearing view (2a) shows grade 1 cartilage space narrowing of
the medial compartment, which becomes grade 2 in 45" PA flexion weight-bearing view (2b).
The cartilage defect confines only in small area of flexion zone of medial tibial condyle and
corresponding medial femoral condyle (2¢). This finding reveals effectiveness of the 45° PA fl-
exion weight-bearing view in detection of early stage of articular cartilage defect.

Fig. 3. The radiographic & operative findings of ostoarthritic right knee of 65 years old male.
There is grade 3 in AP extension weight-bearing view (3a) and grade 4 cartilage space narrowing
in 45" PA flexion weight-bearing view (38b). The articular cartilage in extension zone (dotted

line) is still intact (3¢).
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Fig4.(a.b.c)

Fig5.(a.b.c)

Fig.4. The radiographic & operative findings of osteoarthritic right knee of 53 years old fe-
male. The cartilage space narrowing of both AP extension weight-bearing view (4a) and 45°
PA flexion weight-bearing view (4b) shows grade 4. The cartilage defect extends to extension

zone in oprative finding (4¢).

Fig. 5. The radiographic & operative findings of rheumatoid right knee of 28 years old fe-
male. There is uniform cartilage space narrowing in both AP extension (5a) and 45" PA flexion
weight-bearing view (5b). (grade 1, lateral and grade 4, medial compartment) The findings are

consistent with operative finding (5¢).
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Table 5. The radiological cartilage space
& cartilage defect in Rheumatoid arth-
ritis & spontaneous osteonecrosis

R.A S.0

Non WB AP 1.7 N:2
WB E AP 2 3 N

g N N
WB45 FPA 2°:2 3:5 N:2
Total 7 2
WB : Weight bearing F : Flexion
E : Extension N : Normal
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Fig6.(a.b.c)

Fig 7.

Fig. 6. The radiographic & operative findings of spontaneous osteoncrosis of lateral femoral
condyle of right knee of 74 years old male. The destruction of subchondral bone is hardly seen
in AP extension weight-bearing view (6a), whereas it is clear in 45" PA flexion weight-bearing
view (6b). The operative finding shows partially detached flap of articular cartilage and su-
bchondral bone (6¢). The 45° PA flexion view functioned as a tunnel view in this particular

case.

Fig. 7. The articular cartilage
moved) showed cartilage defect.
in most osteoarthritic knees.

Z of -

dode] A Eof QoA AF
@ 3ol Hep.
o A¢ +44 A8F 23
7ézd 317 A AFY miE, A
Ao HL=zo A o] 731474013}

[

Al A
2
o
£
¥ B
.

194813 Fairbank® & ZA4 Aol A 71=|
WAl wEAsaAdE 7Edde ﬂ, "5°ﬂ‘?"§‘%v
sl gste] 5o 9 o
Aelch. 25 19681 Ahlbick-&
o ga3ztE o7 A8 AAH Xﬂ 53} A
e 7"‘5]-%4”

-13‘]‘/]’ 4-‘4’;‘“’:‘ 35]’7‘}4 T

-
AE

“391 °4“—°] ool s, EHEJ

=
= £nd AR Wl 2F

~74 -

under the relatively intact menisci (which were surgically re-
The menisci couldn’t protect the articular cartilage from wear
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Fig. 8. The articular cartilage of anterior
end of both femoral and tibial condyle usua-
lly remains intact. That is why the cartilage
space on the A-P weight bearing view is still
preserved to some extent (A) althongh it is
already narrow in 45" PA flexion weight bea-
ring view (B)
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