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The Cervical Spine Curvature of Posterior Neck Pain Patients Who Visited
Emergency Room After Whiplash Injury by Traffic Accident
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Objectives : The purpose of this study is to investigate the cervical spine curvature after whiplash injury by traffic accident.

SPSS version 17.0 for windows.

cervical spine than male significantly by C2-C7 Cobb method and Sagittal tangent method(P<0.05).

whiplash injury.

Key Words : Cervical spine curvature, Whiplash injury, Neck pain, Cobb method, Sagittal tangent method

Methods : The cervical lateral radiographs of 102 outpatients who visited emergency room in Kyung-Hee university hospital at
Gangdong after whiplash injury by road traffic accident were reviewed to measure the cervical spine angle using C1-7, C2-7 Cobb
method, Sagittal tangent method, Jochumsen method and the Ishihara index by two oriental medical doctors. For statistics, we used

Results : Means of cervical angle are 37.63+11.34° ,12.92+9.13°, 16.19+10.62°, 1.78+3.37 and 8.51+9.78 by C1-C7 Cobb
Method, C2-C7 Cobb Method, Sagittal tangent method, Jochumsen method and Ishihara index, respectively. Hypolordosis is most
numeral in patients by C1-C7 Cobb Method(n=40; 39.22%), Sagittal tangent method(n=68; 66.67%). And Straight is the most by
Jochumsen method(n=54; 52.94%), but Normal is the most by Ishihara index(n=53; 51.96%). And Female has smaller curvature in

Conclusions : Whiplash injury tends to make hypolordosis or straight. And female has more vulnerable curvature than male in
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(3 Jochumsen method

C58] A =Re C1o] Agat CTA|19 A+
THA A AL o] A3} Che] MA|7EA] 9] A
292X +9ImmOAS TR +3mm~+8mmi=

X

JAF, —3mm~2mm7HA = A A3E -3mmo|sh=
Faro 2 Rolalgirhig, 3)

@ Ishihara Index

A|278 F=2] o A 7752 o
A (AB) 3L o] A3 A30]| 4] A6
FAE AN E #How A4
(a3,a4,a5,a6)9] 4ol & A4 (AB)LE U}
B 814)2 AoE ] 25%04-2 AT 5%0|4F
~25%7 R A, 0%0 1 d~5%1] T 243t 0%
nRke Sako & A ofstgirh(Fig. 4).

e
i)
ok

op oM. ﬂllo
r—r' -lN‘
O
r r_)C‘ ﬁ, O
2ot e

M

[e3

3.8 A

Az o] SASH] R4 HirE A RIS
SPSS 17.0 for windows program= AR&-5}iTh,
C1-C7 Cobb method, Sagittal tangent method
2 olgsto] AN HA, THAAY Mg Tl

Fig. 1. The angle between the mid line of C1
and the inferior margin of C7(A : Cobb
method, C1-C7), and the angle between
the inferior margin of C2 and the inferior
margin of C7(B : Cobb method, C2-C7)
are measured.

Fig. 2. The absolute rotation angle (ARA) is
formed by the intersection of tangents
drawn at the posterior body margins of
C2and C7.
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Fig. 3. Method of Jochumsen. A line(A-B) is
drawn from the anterior superior corner
of C7 to the anterior aspect of the
anterior tubercle of C1. The distance
from this line to the C5 anterior body
margins measured in millimeters.

31, Jochumsen method®} Ishihara indexE ©|
&30 THAT A, A48 Fube] v &g ekl
A vluol= ANOVAE AHESIYal, A vl
|= Student's t—testE& ©|-&3t%itt. Pgkol 0.05
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Fig. 4. Ishihara index method. The posterior
inferior points of C2 and C7 are points A
and B. The distance between the
posterior inferior points of C3-C6 and the
AB was called a3 to a6, respectively.
The Ishihara index is computed by this
formula: Ishihara index (a3+a4+a5+
a6)/AB 100. When posterior inferior
points of C3-C6 are behind line AB, the
values of a3 to a6 are negative.

Al AL 5178(50.0%)2] Hat A¥2 40.06+11.10
Al cHTable D).

2. Cobb Method, Sagittal tangent
method, Jochumsen method,
Ishihara index 0l [}E 2t H7}

Cobb method® 43 == C1-C79| 3¢
37.63+11.34°, C2-C79] 7% 12.92+9.13 1L
Sagittal tangent method& ©]&3%F Wk
16.194+10.62° ¥t Jochumsen methodE ©]&
St Whe = 1,78+3.37, Ishihara indexE& ©]83t
Tk 8.51+9.780%1c}, IhdTE A4, A
gk, 28} Fqke] 8- o9k Zth(Table 1D).
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Table T . Distribution of Patients by Age and Sex

Age Male Female Total(%)
20~29 12 11 23(22.55)
30~39 21 13 34(33.33)
40~49 12 13 25(24.51)
50~59 6 14 20(19.61)

Total 51 51 102(100.00)

Table [I . Curvature of Cervical Spine Measured by Cobb Method, Sagittal Tangent Method, Jochumsen Method,

Ishihara Index

Cobb Method Sagittal tangent method Jochumsen method Ishihara index
Hyperlordosis 27(26.47) 6(5.88) 2(1.96) 5(4.90)
Normal 35(34.31) 28(27.45) 39(38.24) 53(51.96)
Hypolordosis 40(39.22) 68(66.67) - -
Straight - - 54(52.94) 28(27.45)
Kyphosis - - 7(6.86) 16(15.69)
Total 102(100.00) 102(100.00) 102(100.00) 102(100.00)

Values are Numbers(%).

3. Hof| E Cobb Method, Sagittal
tangent method, Jochumsen
method, Ishihara Index 2| H|u

20941 Cobb method® &%t J’E’TE
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indexg o|8¢ W= 10.45+6.670|3ic}, A
Y vk e 2A710] 9 ol3l 2jo|= gidthTable 111
& Fig. 5).

, Sagittal tangent method&

Aol U2 Cobb Method, Sagittal
tangent method, Jochumsen
method, Ishihara Index H|u

F2k] Cobb method® ZA¢E Thk+= C1-C7
o] A9 39.41+10.80°, C2-C79] 7% 14.99+
10.05° 913, Sagittal tangent methodE ©]-&%+
T E= 18.66+12.07° o]tk Jochumsen
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methodE ©]-83F ¥hake= 2 26+3.86, Ishihara Ohe = 12942 74, Ishihara indexS ©]-&3t
index& ©]&3t ¥EE= 9.62+10.710] %1tk C‘]]X} TEE 7.39£8.700]%1t}. o], C2—-C7 Cobb
9] Cobb method® 43 W= C1-C72] 74 method®} Sagittal tangent methodE ©|&3=
35.84+11.70°, C2-C79] 7% 10.85+7.67 93@— ff RFEE9 Zol7t FAT Ao R {FYFH
Sagittal tangent methodE ©]&3 W% =  (P<0.05)(Table IV & Fig. 6).

13.73+8.34° o|%it}, Jochumsen methodE ©|-&

oo

Table III. Curvature of Cervical Spine by Cobb Method, Sagittal Tangent Method, Jochumsen Method, Ishihara
Index, Partitioned by Age
Measurement 20-29 30-39 40-49 50-59 P-value*
C1-C7 38.22+13.71 35.58+10.66  38.84+1049  38.92+10.87 0.638
C2-C7 15.56+10.06 12.58+9.61 11.56+8.49 12.15+7.95 0.453
Sagittal tangent method 19.00+12.24 15.08+10.98 16.06+9.52 15.04+9.42 0.533
Jochumsen method 2.10+3.65 1.34+3.90 2.05+3.16 1.80+2.28 0.822
Ishihara index 9.22+10.39 6.42+10.40 9.14+10.45 10.45+6.67 0.469
Values are mean+S.D.
* : P-value by ANOVA.
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Fig. 5. Distribution of Cobb Method, Sagittal tangent method, Jochumsen method, Ishihara Index by Age.
Horizontal lines denote medians; the ends of the whiskers are at the 5th and 95th percentage.
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Table IV. Curvature of Cervical Spine by Cobb Method, Sagittal Tangent Method, Jochumsen Method, Ishihara
Index, Partitioned by Sex

Measurement Male Female P-value
C1-C7 39.41+10.80 35.84+11.70 0.111
Cobb method
PP MEMOE .07 14.99+10.05 10.85+7.67 0.021*
Sagittal tangent method 18.66+12.07 13.73+8.34 0.018*
Jochumsen method 2.26+3.86 1.29+2.74 0.250
Ishihara index 9.62+10.71 7.39+8.70 0.146

Values are mean+S.D.
* : P-value by Student's t-test. P<0.05
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