of A HOE A 2% R 2015 4R5S 25 B 55 4 1 Chinese Journal of Spine and Spinal Cord ,2015,Vo0l.25,No.4 323

e AR ie 3
OFF FAME W N o B0 A ERAT & F Mk

I A AL IEAL BRSS! BRERSL HRA L trakiE
(1 @%W%J\ERWEEWM BB 710068 VH24TH)

(FEE] B9 LB 6 bt il B0 & 5 i 0y vl (5 B Ronl S M, 53K BE LIS IO FBHE 2 TikE X KA A1
80 il % HEATHR Ul SHEM AL 40 R, i 3 A AT R AL R T IE RS [(DBorden G ik QAR I B 15 4
(CCI) ¥ ; OME A g0 M 5 35 (CCL) IR 5 35 R 3 5 ) ((DC1-C7 Cobb £ % ; @C2-C7 Cobb il i ;
(3Harrison [N 75 )3 6 F i Ik 5 26 43 590000 S 25040 118 L 2 J1 Ol i) Bt 2 S0 A 1 900k 9 o, Sk 0 o 25 SR A7
et A, GER 6 il ity 3 oA RAF I AT 45 BE (r=0.752~0.968 ) I Al 51 52 M (r=0.703~0.915) . & T Y
W3 7 v Rl {5 B L Borden [GHEL e (7.=0.938~0.968), H:¥k A CCL % (r=0.855~0.908) M CCI ¥ (r=
0.775~0.821) ; il T & % L Borden [Kill 1 It 47 (r=0.888~0.915) , H: ¥k °& CCI % (1=0.819~0.862) S CCL % (r=
0.810~0.859) , %= ff B 09 W i J7 3 o Al % B2 LL C2—-C7 Cobb 1 5 7% f = (r=0.871~0.895) , He ¥k 24 Harrison
ik (r=0.830~0.885) K C1-C7 Cobb fiill &%k (r=0.752~0.836); 1l & & ¥ LI Harrison K% 4F (r=0.868~
0.880), F¥k 2l C2-C7 Cobb 1l # 7% (r=0.859~0.876) & C1-C7 Cobb 1l i % (r=0.703~0.837), 4it: 6WT
(7 g 5Tty J3 00 A 7 92 X LA AT A R R R A R T Y ) A 7 1k LA Borden TG S i AT AE
NRT T AR AT T AR R Gl R R 5 DA C2—C7 Cobb A0 & 1% v {5 B B i, LA Harrison 3% ] 5 42 M e
iF

(SRERR] ME s iy 52 Ik iy 7%

doi: 10.3969/).issn.1004-406X.2015.04.07

P E S %ES R681.5 XHEFRIRAG A X E4HS :1004-406X (2015)-04-0323-05

Comparison of reliabilities and repetitiveness of six standard methods for assessing the sagittal align-
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[Abstract] Objectives: To compare the reliabilities and repetitiveness of six standard methods of assessing
cervical sagittal alignment. Methods: Eighty patient’s lateral cervical radiographs were selected. Three radio-
logic doctors independently evaluated the sagittal alignment by using six standard methods which were divided
into distance and angle group. The distance group included cervical curvature index (CCI), cervical vertebra
centroid line(CCL) and the Borden methods. The angle group included C1-C7 Cobb, C2-C7 Cobb and the
Harrison method. The measurements were performed again two weeks later. Intraobserver and interobserver re-
liabilities and repetitiveness were measured. Results: The reliabilities and repetitiveness of six standard meth-
ods were good. In the distance group, the method with the highest reliability was Borden method (r=0.938-
0.968), the next two were CCL(r=0.855-0.908) and CCI method(r=0.775-0.821); the method with the best
repetitiveness was Borden method(r=0.888-0.915), the next two were CCI(r=0.819-0.862) and CCL(r=0.810-
0.859) method. In the angle group, the method with the highest reliability was C2-C7 Cobb(r=0.871-0.895)
method, the next two were Harrison(r=0.830-0.885) and C1-C7 Cobh(r=0.752-0.836) method; the method with
the best repetitiveness was Harrison method (r=0.868-0.880), the next two were C2-C7 Cobb (r=0.859-0.876)
and C1-C7 Cobb method(r=0.703-0.837). Conclusions: All six methods have good reliabilities and repetitive-
ness. The Borden method has the highest reliability and repetitiveness in the distance group. The C2-C7
Cobb has the highest reliability and the Harrison method has the highest repetitiveness in the angle group.
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Figure 1 a Borden’s Method: a straight Line(A) is drawn from the superior posterior aspect of the odontoid process of

C2 to the posterior inferior aspect of the body of C7. Line B is traced along the posterior aspect of the intervening
cervical vertebral bodies. Line C intersects A perpendicularly at the point of greatest distance between the Lines A and
B. The length of C recorded in millimeters is the depth of the cervical lordosis b CCI Method: Line A was the distance
between the posterior inferior points of C2 and C7. The distance between the posterior inferior points of C3-C6 and the
line A was called al to a4, respectively. The CCI is computed by this formula: CCl=(al+a2+a3+a4)/Ax100%. When
posterior inferior points of C3-C6 are behind line A, the value of al to a4 are negative ¢ CCL Method: Points a, b and
¢ are the centroids of C3, C6 and C7, respectively. Point A is the midpoint of the inferior surface of C2. CCL is the
angle between the lines Aa and be. This value is negative when line Aa is posterior to line be Figure 2 a Angle of
C1-C7 Cobb: This method includes drawing a line extending from the anterior tubercle of C1 to the posterior margin of
the spinous process and another line parallel to the inferior endplate of C7. Perpendicular lines are then drawn from
each of the 2 lines noted above, and the angle subtended between the crossing of the perpendicular lines is the cervical
curvature angle b Angle of C2-C7 Cobb: This method includes drawing a line either parallel to the inferior endplate of
C2 and another line parallel to the inferior endplate of C7. Perpendicular lines are then drawn from each of the 2 lines
noted above, and the angle subtended between the crossing of the perpendicular lines is the cervical curvature angle ¢
Harrison”s Method: ~ This method requires drawing 2 lines, both parallel to the posterior surface of the C7 and C2

vertebral bodies and measuring the angle between them
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x1 JUNEERA 6 MAENEN T EZ (n=80,xs)
Table 1 The data by three observers measured with six methods for cervical lordosis
Bordeni (cm) CCI%: (%) CCL% (°) (C2-C7 Cobb 1 (°) C1-C7 Cobb ffi (°) Harrisoni% (°)
Borden’s Method CCI Method CCL Method Angle of C2-C7Cobb  Angle of C1-C7Cobb  Harrison’s Method
1 0.80+0.46 0.11£0.12 18.61+£10.23 16.27+10.87 44.08+10.71 20.75+£10.51
2 0.82+0.51 0.14+0.11 17.02+8.48 16.54+8.92 45.28+9.45 19.40+10.28
3 0.79+0.47 0.11£0.10 19.37+9.77 17.24+10.12 45.90£11.18 19.89+11.05

TE: 1.2 .3 735388 3 il it &

Note: The number 1 to 3 represents three observers

T2 6MNEAENTEESH
Table 2 The reliabilities of six methods

LT B 0 i R T ey 7

Methods measured by distance

BT A B Ay ik

Methods measured by angle

Borden? CCI¥: CCL#: C2-C7 Cobb ffi C1-C7 Cobb ffi Harrisoni%
Borden’s Method CCI Method CCL Method Angle of C2-C7Cobb Angle of C1-C7Cobb  Harrison’s Method
1 0.938 0.802 0.883 0.871 0.775 0.885
2 0.955 0.775 0.908 0.895 0.836 0.830
3 0.968 0.821 0.855 0.873 0.752 0.872
TR A A C R BICC(r) 51,23 4091308 3 Al i 25
Note: The value in table is ICC(r); The number 1 to 3 represents three observers
R3 6MMMNEFENATESES M
Table 3 The repetitiveness of six methods
R B 00 I Ty 7 B A 8 0y 7
Methods measured by distance Methods measured by angle
Borden? CCL: CCL¥: C2-C7 Cobb i C1-C7 Cobb ff Harrisoni%
Borden’s Method CCI Method CCL Method Angle of C2-C7Cobb Angle of C1-C7Cobb  Harrison’s Method
1 0915 0.862 0.859 0.876 0.736 0.880
2 0.888 0.819 0.810 0.859 0.837 0.868
3 0.910 0.841 0.851 0.871 0.703 0.876

T R EEE AN A R R ELICC(r) 5 1.2.3 28 BIRIR 3 Al 5t

Note: The value in table is ICC(r); The number 1 to 3 represents three observers
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