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Analysis of Related Factors on Cervical Angle with Kyphosis Observed by X-ray

Gyu-Sub Kim, K.M.D %, Hyeong-Soo Kim, K.M.D.%, In-Seok Yang, K.M.D.%, Yong-Seok Lee, K.M.D.!
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Objectives : The purpose of this study is to find out the factors affecting the cervical angle with kyphosis.

Methods : We investigated 340 cases of patients who had cervical kyphosis. We used cervical angle, flexion malposition angle,
odontoid process cline angle, axis-atlas cline angle, odontoid process-atlas cline angle and occiput-atlas cline angle. Correlations
between cervical angle and flexion malposition angle, odontoid process cline angle, axis-atlas cline angle, odontoid process-atlas cline
angle ,occiput-atlas cline angle were analyzed by pearson correlation analysis.

Results : The correlation between cervical angle and flexion malposition angle was p-value 0.007, and odontoid process cline angle
was p-value 0.002, and axis-atlas cline angle was p-value 0.000, and odontoid process-atlas cline angle was p-value 0.000, and
occiput-atlas cline angle was p-value 0.012.

Conclusions : Flexion malposition angle, odontoid process cline angle are inversely proportional to cervical angle. And correlation is
statistically significant(p<0.01).

Axis-atlas cline angle, odontoid process-atlas cline angle are proportional to cervical angle. And correlation is statistically
significant(p<0.01).

Occiput-atlas cline angle is proportional to cervical angle. And correlation is statistically significant(p<0.05).

Key words : Cervical angle, Cervical lordotic angle, Cervical curvature, Cervical kyphosis
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Fig. 1. X-ray line analysis.
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Table T. General Characteristics in Patients

35° m|ukollA 1829 (53.53%), 35~45" 1194
(35.00%), 45° %3} 399 (11.47%) 2] =X = @
or1 Hgke 32.91+11.210]%tH(Table 10).

W 17178 (50.29%), 4+
Z 34 589 (17.05%), 7
, 745 2% 189 (5.30%) +A]
¥ 6}0%} %Hﬂ%ﬂ@% 743 492 5~10"°
120 (35.29%) ©.2 7} @W9keh(Table IM0).

ko
D
=3
N}
—
oL
>
—
oo
8

4, X|1E7| ZArzoll thet 24

2E7] Ao HiE 68.6316.030130 2.1,
65~75" 14 2327 (68.24%), 65° v]%k 73
(21.47%), 75° %3} 359 (10.29%) 9] +A= &
XTH(Table V).

34 -5 A HEe 32.68+16.990]2
ow 357 mukelA 2047 (60.00%), 35~45?
12473 (36.47%), 45°°1% 127 (3.53%) 8] =X =

otk (Table V).

Characteristics Class Number (%) Total
Male 111(32.65%)
Gender 340(100.00%)
Female 229(67.35%)
Age(yr) Range 9~63
<20 89(26.18%)
21~40 164(48.24%)
Age Group 340(100.00%)
41~60 81(23.82%)
61< 6(1.76%)
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Table 1. Analysis for Flexion Malposition Segment and Angle
Angle Number (%) Total
<35+ 182(53.53%)
Cervical angle 35~45° 119(35.00%) 340(100.00%)
45°< 39(11.47%)
Mean+SD 3291+11.21
Table II. Analysis for Cervical Angle
Segment
c2 C3 C4 C5 C6 Total
Angle

<5° 7(2.06%) 16(4.70%) 37(10.88%) 32(9.42%) 15(4.41%) 107(31.47%)
5~10° 9(2.65%) 37(10.88%) 120(35.29%)  39(11.47%) 6(1.77%) 211(62.06%)

10°< 2(0.59%) 5(1.47%) 14(4.12%) 1(0.29%) 0(0.00%) 22(6.47%)

Total 18(5.30%) 58(17.05%) 171(50.29%)  72(21.18%) 21(6.18%)  340(100.00%)

Mean+ SD 5.72+3.52 6.34+3.13 6.49+2.88 4.97+2.26 3.71+2.00
Table IV. Analysis for Odontoid Process Cline Angle
Angle Number (%) Total
<65° 73(21.47%)
Odontoid Process Cline Angle 65~75° 232(68.24%) 340(100.00%)
75° < 35(10.29%)
Mean+SD 68.63+6.03
Table V. Analysis for Axis Body-Atlas Cline Angle
Angle Number (%) Total
<35° 204(60.00%)
Axis Body-Atlas Cline Angle 35~45° 124(36.47%) 340(100.00%)
45° < 12(3.53%)
Mean=+SD 32.68+6.99
5t 2y 7. EEZ-2% FAZo| st 24

6. XIS7|-2= ZAkZioll cHgt

A&7 -3 Al HtS 11.31£6.62019
o, 5~15? o|A] 1899 (55.59%), 15? %3} 88
™ (25.88%), 57 w9k 634 (18.53%) 2] A& T

SYtH(Table VI).

SEH -8 AAML] HS —1.44110.109]
gow —4° wuko] X 137(40.29%), 4° o]4
88(25.88%), 1~4° 58(17.06%), —4~0°

57(16.77%) 8] <=M = w3ktH(Table VID.




8. AZMUZID BTWYZ XIS7| BA AT Fig 2B), FFA-8F AN Fig. 20),
7 SEH-EE ZAZ, RS7-8E HA AE7-2F AA2HFig 2D) S p-value<0.01 5
2 SE3-gkx ARz ChEH 24 FolA frol Aok gk, FEE-2F AN

(Fig. 2E)& p—value<0.05 F=FolA §2)8t Az}

Aol Oig F2 97 (Fig. 2A), AE7]  7F Ughek(Table VID.
Table VI. Analysis for Odontoid Process-Atlas Cline Angle
Angle Number (%) Total
. <5° 63(18.53%)
Odontoid Process-Atlas
. 5~15° 189(55.59%) 340(100.00%)
Cline Angle
15°< 88(25.88%)
Mean+SD 11.31£6.62
Table VI. Analysis for Occiput-Atlas Cline Angle
Angle Number (%) Tota
<-4° 137(40.29%)
: . -4~0° 57(16.77%)
Occiput-Atlas Cline Angle 340(100.00%)
1~4° 58(17.06%)
4° < 88(25.88%)
Mean+SD -1.44+10.10
Table VII. Pearson Correlation Analysis between Cervical Angle and Related Factors
Flexion Odontoid Axis Body- Odontoid Occiput-
Malposition Process Atlas Process- Atlas Cline
Cervical angle angle Cline angle Cline Angle  Atlas Cline Angle Angle
Pearson’ s Coefficient of
. -147* -170* ATL* .332% 136"
Correlation
P-value .007 .002 .000 .000 .012
*, p<0.01
. p<0.05
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Fig. 2. X-ray line analysis.
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