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A Study of Radiation Incidence Angle in Cervical Vertebra
Anteroposterior(AP) Examination by Position
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Depart of Radiology, Pusan National University Hospital
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Abstract

In anteroposterior radiation test for cervical vertebra, it is general that the incidence angle of X-ray is 15°
to 20° degrees to head regardless of position. So this study suggests appropriate incidence angle of cervical
vertebra depended on the position.

From 1 January 2013 to 31 December 2013, cervical spine radiographys and magnetic resonance imaging
was performed in 107 people who visited P Hospital located in Pusan. Among them, 39 people(men 24, women
15) were below 80 above 20 years old(average age 54 years) with normal cervical lordosis(normal 40°+5").
In erect position, the incidence angle of cervical vertebra is measured from lateral radiographic images. And in
supine position, it measured from MRI sagittal images.

Results based on gender, the incidence angle of cervical vertebra in erect position was 25.9° for men,
women was 23.1°, showed statistically significant (p<0.05). And the angle in supine was 11.6° for men,
women was 12.6°, showed not statistically significant (p>0.05)

An analysis of age group shows, the incidence angle of cervical vertebra in erect position was 24.6° under
50, and 25.0° over 50. The angle in supine was 12.0° under 50, and 11.9° over 50. And all of them showed not
statistically significant (p>0.05). At all ages, the average of incidence angles in erect position were 24.8", and
the angle in supine was 12.0°, showed statistically significant (p<<0.05).

The cervical vertebra incidence angle for X-ray was 15° to 20° degrees to head in general. But, through the
results, it is recommended that the angle is 24.8" in erect and 12.0° in supine position. It could be shown true
anteroposterior(AP) view of cervical vertebra and accurate intervertebral fusion fixing devices.
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I. MATERIAL AND METHOD
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Table 1. General characteristics of the study subjects and
cervical lordosis

Erect Supine
Demo— o Percent . .
) Division N cervics cervics
graphics (%) ) )
lordosis lordosis
Sex Male 24 61.5 40.0 37.7
Female 15 38.5 39.0 30.6
Age 50< 14 35.9 40.2 40.0
50> 25 64.1 39.3 36.1
Total 39 100 39.6 35.0

Fig.1.

Fig.2.
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M. RESULT
1. A9 71E5A 2 T-test 23}

1.1 A A AA Bwj F7gzte] 7je5A 2
EYRE T-test 23
Table 2. Sex position of the cervical intervertebral disc line

each descriptive statistics and independent samples T—test

results
(Mean+SD, p<0.05)

Radio- ‘- o
graphic Male Female Total

Landmark value value
23 20.4+4.4 16.9+4.5 19.1+4.7 0.169 0.021
304 23.343.3 20.0+4.4 2.0+4.0 0.802 0.013
4G5 25.5+2.9 2.1+3.8 24,2436 0.914 0.004
55 26.7+3.2 24.0+4.1 25.7+3.8 0.824 0.028
67 28.543.3 24.547.1 27.643.5 2.073 0.025
C7-T1 31.0+3.0 29.4+3.4 30.443.2 0.003 0.118
Total 25.944.8 23.145.6 24.845.3 4016 0.000
C-spine

AHEE 47 table 29| 23S B Z7be] ka7t
< FR7F C2-C3ell4] 204°+4.4, C3-C4ollA 2337433,
C4-C59l1 A 255742.9, C5-CBllA 26.7°+32, C6-CTollA
2857433, C7-TIdlA 3104302 YERL oA}=
C2-C391 4] 169745, C3-C4llA 20.0°+4.4, C4-C59l| A
22.1°438, C5-C6olAl 24.0°+4.1, C6-C7ollA 2457471,
CT-T1ell A 204'+34% vepson] iz 243 4
Aol AA E F ke Haks 2597448, oAk 231
562 eI SAH 02 #olek 3t (p<0.05)

-0

12 A 73 A Fw F719
%% EE Ttest 23}

Z}e] 7|E5A 2

Table 3. Sex supine position of each cervical disc descriptive
statistics and independent samples T-test results

(Mean%SD, p<0.05)

Radio- . .
graphic Male Female Total value value
Landmark
) 75544 9.0£5.1 8.0+4.7 0.0 0.31
C3-04 8.644.8 10.245.8 9.245.2 0119 0.37
405 9.05.1 11.746.9 10.16.0 0.473 0.7
506 11.145.2 12.3+6.6 11.645.7 1088 0.590
06-C7 15.544.5 15.06.0 15.245.1 1308 0.745
C7-T1 17.745.6 17.547.1 17.646.1 1249 0.88
Jotal 11.646.2 12.646.7 12.046.4 1482 0.20
C-spine

dEE A8 Table 39 A4S Y 72 A<
Zhzvo] Fk7Ee FA7F C2-C39A] 7.5°14.4, C3-C4
ol 4 8.6°+4.8, C4-C5914] 9.0°+5.1, C5-C6oll A 11.1°+5.2,
C6-C791A] 15.5°+4.5, C7-T191A] 17.7°+5.62 YEFSEIL
2= C2-C391 A 9.0°+5.1, C3-C491 A 10.2°5.8, C4-C5
oA 11.7°46.9, C5-C6olA 12.3°+6.6, C6-C7llA] 15.0°
6.0, C7-T1°1A 175°+7.1%2 YElgon iz FA
g T Al AA Ew F2EE 3 1160
162, A7} 126°2 YERGET SAHSE folshA]
& kT (p>0.05)

13 °J; H oA AN Ew Fgze] J)esA 2

B T-test 23}

Table 4. Age erect position of each cervical disc descriptive
statistics and independent samples T-test results

(Mean=SD, p<0.05)

Radio-

graphic 50< 5= Total F- p-
value value

Landmark
C2-C3 18.3+4.2 19.54+5.0 19.1+4.7 0.287 0.460
034 21.7+£2.9 22.214.6 22.0£4.0 1.692 0.672
C4-C5 23.94+3.0 24.3+4.0 24.213.6 1.781 0.763
C5-06 25.4+3.0 25.8+4.2 25.7+3.8 1.749 0.720
6-C7 27.3+2.2 27.8+4.1 27.6+3.5 5.445 0.688
C7-T1 30.8+2.3 30.243.7 30.443.2 2.037 0.600
Total o 6449 25055 24853 173 0565

C-spine

APHEE Z43L Table 49] AIE B A4 9

F2 504 mRke] C2-C30MlA] 18.3°+4.2,
C3-C4°1 A 21.7°42.9, C4-C591 4 23.9°+3.0, C5-C6ollA]
254°%3.0, C6-C7oA 27.3°+22, C7-T19]A 30.8°+2.3%
YERsEaL 504 o]l A& C2-C3914 19.5°+5.0, C3-C4
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ol A 222°+4.6, C4-C5°A] 243°+4.0, C5-C6olA] 25.8°
+4.2, C6-C79I A 27.8°+4.1, C7-T19 A 302°+3.7%2 L}E}
wom AfER BAG MAAe] AA Hw F
748 504 mlgko] 24.6°+4.9, 504 o]l A 25.0°+5.5%
VeI AR 02 FolshA] Skt (p>0.05)
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Table 5. Age supine position of each cervical disc descriptive
statistics and independent samples T-test results

(Mean=SD, p<0.05)

Radio—

graphic 50< 50= Total v;;e vZILe

Landmark
@3 85158 78140  80+47 366 067
G4 92461 92447 92452 168 0.9
-5 9.0468 106455 101460 055  0.417
G506 109454  11.9459 116457 024  0.60
6C7 159442 149455 152451 1384  0.547
C-TI 184463 17.246.1  17.646.1  0.088  0.53
fotal 120468 119462  12.046.4 172  0.949
G-spine

Amz 1A f‘& Table 59| Z¥E HH 72 24
7 ba7he 504 mgke] C2-C300A 8.5
+5.8, C34C4°ﬂ7\1 9.2°£6.1, C4-C5°l1 4] 9.0°+6.8, C5-C6°1
2 10.9°+5.4, C6-C7 A 15.9°+4.2, C7-T1°A] 18.4°+6.3
2 YERgar 50M ool A= C2-C34lA 7.8°+4.0,
C3-C40ll A 9.2°+4.7, C4-C5°14 10.6°+5.5, C5-C6°1A]
11.9°+59, C6-C79lA4 14.9°%5.5, C7-T1oA 17.2°+6.1%
velgon ddEa FAS & AAY A S
F2r9zhe 504 mlako] 12.0°£6.8, 5041 o]l A 11.9°
1622 YEE T FAACRE freolakA] ekl p>0.05)

d
&

15 A Al 2 73 A B Fiazte] &%
A D of-SEE T-test A7

Table 6. Standing position and supine position of each cervical
disc descriptive statistics and paired sample T—test results

(Mean=SD, p<0.05)

Radiographic ) T- p-
Landmark Erect Swpine value value
(2-C3 19.1£4.7 8.0+4.7 11.429 0.000
C3-C4 22.0+4.0 9.245.2 13.227 0.000
C4-C5 24.2+3.6 10.1+6.0 13.75%6 0.000
0506 25.743.8 11.6+5.7 13.171 0.000
C6-C7 27.6+3.5 15.2+5.1 13.755 0.000
C7-T1 30.4+3.2 17.6+6.1 12.600 0.000
fotal 248453  12.0%6.4 12.06 0.000
C-spine

AAIR R A3 Table 69 235 B A zA9)
A 24 2ro] FrRZEE C2-C301 A 19.1°+4.7, C3-C40ll 4
22.0°+4.0, C4-C591A 24.2°+3.6, C5-C6°N1A 25.7°+3.8,
C6-C79ll A 27.6°£3.5, C7-T1°0A] 304°+32% L}ERSEDL
F& AAe ZHzhe] F9zhe C2-C39A] 8.07+4.7,
C3-C491 A 927452, C4-C5914 10.1°+6.0, C5-C6°llA
11.6°+5.7, C6-C79 A 15.2°%5.1, C7-T1°A] 17.6°+6.1%

Uehston] MMz BAS AA S Szl
Avpe A Al A 248532 YERESL & 2

o|XE 120°+64% LFEFE
t} (p<0.05)

on BAROE Fol34

IvV. DISCUSSION AND CONCLUSION
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ol A 255°, C5-C6°1A 26.7°, C6-C7oIA] 28.5°, C7-T19]
A 31002 YERG I o= C2-C3901 A4 16.9°, C3-C4°ll
] 20.0°, C4-C59l1A4 22.1°, C5-C6oll A 24.0°, C6-C7ollA
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A A = FE FRbE 2597, oj2be
23.1°% VeI WA} oA jm) e E = UE
o SAHoR otk (p<0.05) HEE 418
& AAY Zzbe] FE7kaze byl c2-C3olA] 7.5,
C3-C4°llA] 8.67, C4-C59l14] 9.0°, C5-C6oll Al 11.1°, C6-C7

oA 155°, C7-T1o1A 17.7°%2 YERL o= C2-C3
ol A 9.0°, C3-C4°ll 4 10.2°, C4-C5°14 11.7°, C5-C6oll A
12.3°, C6-C714 15.0°, C7-T191A 17.5°2 LEFEom
AdE BT w2 A WA Hw F097te
2R 1167, AT 1262 YEE T EA7F o1
1°4% YA Vel FAHSE {oskA] &9
t}(p>0.05)

A=z B A= AAAY] Zhzbe] Hiujo
F7HZEe 504 mlnke] C2-C300A4] 18.3°, C3-C40llA]
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C7-T1o1A4 30.8°2 YEltar 504 o] Aell & c2-C3ell
A 19.5°, C3-C4ollA] 22.2°, C4-C5901 A4 24.3°, C5-C60l1 A
25.8°, C6-C7olA 27.8°, C7-T1o0 A 302°= YElton
AR FA g A o] AA ) F27HE7S 504
vlRke] 24.6°, 504 o) dell M 250°2 uEkyta EA14
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o A 15.9°, C7-T1olA] 18.4°2 LEFSEAL 504 o]Ako] A
£ C2-C3901A4 7.8°, C3-C4°llA 9.2°, C4-C5914 10.6°,
C5-C6ol A 11.9°, C6-C7ollA 14.9°, CT-T1olA 17.2°%
Uelgon dREE FA4% 7 AAlY HA
Z7k328 504 ko] 12.0°, 504 o]Atel A 11.9°%

WAl SAIA SR frolshA] e Ath(p>0.05)
A2 B3 Ads A AAle] 7Hzhe] Hw e
FR7E C2-C39 A4 19.1°, C3-C40ll A 22.0°, C4-C50ll
A 24.2°, C5-C6OIA 25.7°, C6-C7oll A 27.6°, C7-T1o14
3042 YEREI w2 ApAle Zzte] Fhezbe
C2-C3°11 A 8.0°, C3-C4°ll A 9.2°, C4-C591 4] 10.1°, C5-C6
oA 11.6°, C6-C7oA 15.2°, C7-T191 A 17.6° = e
o AMER FA% WA Hw Fee] Aye
A AAd A= 248 2 YEFSE I 2 ARAo A = 12.0°
2 Uepom MAAI7E 7 AR F 13 E =
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