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Reproducibility and reliability analysis of French and CARDS classification in degenerative spondy-
lolisthesis/sSHENG Yachao, SUN Xu, ZHU Zezhang, et al//Chinese Journal of Spine and Spinal Cord,
2017, 27(3): 228-234

[Abstract] Objectives: To compare the reproducibility and reliability of the French classification and the
CARDS classification for degenerative spondylolisthesis (DS), and to compare the clinical values of these two
classifications. Methods: One hundred and eighteen 14/5 or L5/S1 DS patients treated surgically from January
2012 to June 2016 were retrospectively analyzed. There were 26 males and 92 females, among whom the av-
erage age was 01.1%8.1 years. Three spine surgeons independently and separately measured the preoperative
X-rays. The intra—observer reproducibility and inter—observer reliability were analyzed. The Kappa value was
calculated to compare the difference between the two classifications. Results: A total of 708 measurements
were performed by the 3 surgeons for each classification. In French classification, 261 cases were described
as type 1, 107 cases as type 2, 83 cases as type 3, 54 cases as type 4 and 203 cases as type 5. The
intra— and inter—observer agreements were 80.5%-86.4%(Kappa value, 0.740-0.815) and 79.7%-82.2%(Kappa
value, 0.728-0.758), respectively. The mean time spent on classification for a single case was about 138 sec-
onds. In CARDS classification, 19 cases were classified into type A(Al), 149 cases into type B (90 cases in
type Bl, 59 cases in type B2), 399 cases into type C(291 cases in type Cl, 108 cases in type C2), and 141
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cases into type D (98 cases in type D1, 43 cases in type D2). The intra— and inter—observer agreements

were 90.7%-93.2% (Kappa value, 0.878-0.911) and 88.1%-94.1% (Kappa value, 0.844-0.921), respectively.

The mean time spent on classification for a single case was about 67 seconds.

Conclusions:  The two

classifications have satisfying intra —observer reproducibility and inter —observer reliability for degenerative

spondylolisthesis patients. CARDS classification’s reliability and repeatability are better than those of French.
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Figure 1 Diagram of French classification system for DS

©,

B 2 French 43 BI£ I E 7R a SVA(15.8mm)<dem, LL(53°)>P1(49°)-10°,SL(28°)>5°,4 1 4 b SVA(17.5mm)<4cm, LL
(48°)>P1(56°)-10°,SL.=5°,% 2 % ¢ SVA (4.9mm)<4cem,LL(46°)<PI(57°)-10°,PT(20°)<25°,2% 3 & d SVA(8.2mm)<
dem, LL(49°)<PI(64°)-10°,PT(26°)>25°, % 4 % e SVA(81.7mm)>4cm, M 5% B3 French 4> % i 1 2 K05 214 . LL,
JEEHETT ™ A 5 PL, B GG A PT, B A MUR A 5 SL, JRI BT ™ f 5 SVA | 2R AR B BE

Figure 2 Diagram of French classification a SVA(15.8mm)<4cem, LL(53°)>P1(49°)-10°, SL(28°)>5° (type 1) b SVA
(17.5mm)<4cm, LL(48°)>PI(56°)-10°, SL=5° (type 2); ¢ SVA(4.9mm)<4cm, LL(46°)<PI(57°)-10°, PT(20°)<25° (type
3) d SVA (8.2mm)<4em, LL(49°)<PI(64°)-10°, PT(26°)>25° (iype 4) e SVA(81.7mm)>4cm (type 5) Figure 3
Measurements of French classification: LL, lumbar lordosis; PI, pelvic incidence; PT, pelvic tilt; SL, segmental lordosis;

SVA, sagittal vertical axis
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Figure 4 Diagram of CARDS classification system for
DS

B 5 CARDS 737! a AT 14/5 HERI S EHK b B
T HE ] 25 BEA7AE T BERE 2 3.2~4.4mm ¢ C Y HE (]
i BEAFAE RO K 3 I 8 TBERE 25 9.1~9.6mm
d DAY JOEHE I JE AN A R LA/5 TR BR 5 5 2R 6
CARDS 73 B 2850 15 . HOD , A 8] B &5 B2 ([h1+h2)/2) ;
SA, W (ab 55 cd Je£1);SD, WAL (ae K )

Figure 5 Diagram of CARDS classification a Type
A, Loss of disc height at L4/5 b type B, Disc height
partially preserved with vertebral ~with translation
ranged 3.2-4.4mm ¢ Type C, Disc height partially
preserved with vertebral translation ranged 9.1-9.6mm
d Type D, kyphotic alignment of L4/5 disc in lumbar
lateral flexion X -ray Figure 6 Measurements of
CARDS classification: HOD, height of the interverte-
bral disk([h1+h2]/2); SA, slip angle(angle of line ab

and line cd); SD, slip degree(length of line ae)
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% 2 118 1 DS £ French 2 MR 5 E ST
Table 2 Inter-observer reliability of the French

classification of DS

PO B — B )

Cases in repeatability between the observer

I3 R — B 51 4
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1 2 3 1-2 1-3 2-3
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£t Total 96 102 95 £t Total 97 94 95
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#3 118651 DS £#& CARDS A B WA EE ST
Table 3 Intra—observer reproducibility of the CARDS classification of DS
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3 3 14 7 46 15 16 6 107 0.878
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