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The Change of the Cervical Spine Curvature after Whiplash Injury
by Traffic Accident
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Objectives : To investigate the change of the cervical spine curvature after whipfash injury.

Methods : Clinical study carried out in 46 patients who already had neck pain and took a cervical lateral X-Ray in Jaseng Oriental hospital. these
patients had whiplash injury whitin one year. We followed up the cervical lateral X-Ray after that. Cervical spine curvature was measured using four
measuring method. Type of cervical spine curvature was analyzed by Jochumsen method, Ishihara Index, T-test was used.

Results : By Jackson's Angle and Cobb's angle, # is tend to be more lordotic curvature after whiplash injury. In Jochumsen method, Ishihara Index the
cervical spine curvature was significantly increased their lordotic angle(P<0.05).

Concilusion ‘The resuits suggest that after whiplash injury, patients cervical curvature change more lordortic curve.

Key word : Cervical spine curvature, Whiplash injury, change of the cervical spine curvature
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1) Inclusion criteria

(1) 2007'd 595 20109 59714 AAEHE
FEAL ZY HEREYLE JEE % Z
% 20A °%F 604 o}zl &zt

(2) #A 9 AFF §F2E Edo sy
B9 Cervical spine X-Ray lateral view7} 2}
= 4

(3) TA ¥ /1¢¥ W Edo Wgstd Cervical
spine X-Ray lateral view ZAME & &2}

(4) (2)~(3)8} ZHAF 717+ ZHo) 12/0€ olste]
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2) Exclusion criteria

(1) TA B A% #¢ 49 d& A



(2) A% AR % A4S A4%H ZEel 9l 2) Cobb method (C1~CT, Fig. 2)
= 34 (Hoffmann's sign positive)
(3) 471 Inclusion criteriad] W&o Holuz & BF9 A A¥d FUAHY ) FHE A
2 o] o] M9 AN A 7RAF FAY A I
Aol o)l& Z%(Table I)¥
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Table 1 . Classification by Cobb Method

3 #At9] C-Spine X-Ray lateral views & ~35° 35° ~45° 45° ~
3t} B9 PiViewStarTM Pacs Pioneer 2219 % ni¥arshls A DR
A3t 23 Caliper, Angle 71 55 o)

L35t

3) Cobb method (C2~C7, Fig. 2)
1) Jackson' s angle (Fig. 1)

&3 FA A9 AP A 743 FH9 A
C28) FAFH AN C79 34 FH AN o] ARMo] o) FE 7
o] th} o]RE 74x”
*BZATE 210 ~44°
2t g R E FAsE X E e

Fig. 2. Method of measurement for the cervical
lordotic angle from Ct to C7 and C2 to

C7(8)

4) Ishihara Index (Fig. 3)

AozFel Fabist A73%e) Sapte ddse
HA(A)E 2T o) AMH AN A673F7A 2
ZA FHPAYL $402 A2 JHE(l,
- a2, a3, a4)9 Aol ¥ AH(AZ vw Ui
Fig. 1. Jackson’s angle (Table 1)
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Table 1. Classification by Ishihara Index

~0% 0%~5% 5%~24% 25%-~
XTI N ECEE

Flg.k”3. Ishihara Index

5) Jochumsen method (Fig. 4)
C5¢] AMAZRY C1o] AF3 CTHA ] AR

7HA Mg XL o] A} C59 HurA7kA e A
2](Table M)*

Table . Classification by Jochumsen Method
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Fig. 4. Jochumsen method

o2 e 9] 25 AA7F 3l Jochumsen method
9} Ishihara Index& |43 TA AF FAH¢
(Hyperlordosis), AH(Normal), 2413} Straight),
FuH(Kyphosis) 9} Hl&& 739y, 94 TA
A-F AF HFx 3ozt A=AE ¥ A
Paired Samples Statistics¥] #Hd#% EFHUAE 4
&35 t-testZ FAAFAT. FAFES 005003
gaos ZE FA £4U SPSS @120 for
Windows ZEIHE o83t At
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1. thetExie] Mg o AHEE (Tabe N)

Agze oa@; A2 36348284 glon ¢ 224
(478%), o 24%(522%)2.8 ARNY i Ao
of 4g FAHH KL AU (p-value
=0182).

Table IV. Age and Sex Distribution

Age Male Female Tatal(%)
20~30 6 6 12(26.0)
31~40 1B 1 22(47.8)
41~50 4 5 9(19.6)
51~60 1 2 3(6.5)
Total 22 24 46(100)
2 wglol
TAX% e 497 §3 4 A} ExE

Table VI3 722t}

Table V. Motivation of Insidious Neck Pain before

Traffic Accident
Motivation Value Rate(%)
Unknown 3 67.4
Athletics 4 86
Stress 3 6.5
Overwork 3 65
Usual life 3 65
Etc 2 45
Total 46 100

Table V1. Motivation of Whiplash Neck Pain after

Traffic Accident
Motivation Value(%)
Front B(17.4)
Collsion type Rear 31(67.4)
Side 4(8.7)
Dicect collision 3(6.5)
Driver’s seat 38(82.6)
Seat Passenger’s seat 5(10.7)
Backseat 3(6.7)

C-Spine lateral X-Ray ZIA} Al7|

& TAZ Q% Hel £4 ARg wusy] 93
TA F VI ol 33 % 2AE ¢ BAE
A)—Oi 3}_%{3}

T3 e F7F E AR, g A E}—E— -’?‘—
ghzo] Mg wyx TA A 19 ojujd] £4 C-
Spine lateral X-Ray ZAAl A87F Y+ %X}“‘ EH"L
o2 3tk o] B9 AAT AL W 541t
404704 ©l3lth.

4. = Heljo| 24

1) Jackson's Angle, Cobb's AngleE E8t AF A
o} 4|1

Jackson's Angle® TA d, & A% &"‘-:»" H] 3
39 g w FEdwel e W9l 21° ~ 44770
HFshs BAFE TA A, * 29%’(63%)2i Mz
2tk TA A AAAME 20° o3 10%8(21.8%),
45° o)A} 79 (152%), TA 3 ZAA = 20° o]}
78(152%), 45° ©]4 10%(218%) 2.2 Ur‘é}kkv}

Cobb's Angle(C1~C7) 2 %5 =g v]¥3gL
o TA A ZHAPNA straight 23%(50%), normal 13
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M(391%), hyperlordosis 5%(109%) TA & ZA}
o)A straight{50%), normal(28.3%), hyperiordosis
(21.7%) ©1 A H(Table WI).

Table VI Distribution of Cervical Curvature by

Jackson’s Angle and Cobb’s Angle
Type of Before After
TA(%) TA(%) Angle

~20° 10(21. 7(15.
Jackson's 21°~44° 23(63 g) 29(1;32(;
Cenvical - (63.0) (63.0)
45°~ 7(15.2) 10(76.1)
Cobb's Straight 23(50.0)  23(50.0)
Normal 18(39.1)  13(28.3)

Angle Hyper

C1~C 10. 0(21.7
( 7) {ordosis 5(10.9) 10@1.7)

2) Ishihara Index, Jochumsen Index H|E Est
A3 Mot #H35 H(W

Jochumsen method® #H7} Al TA A FHAolA
kyphosis 14%(30.4%), straight 219 (45.7%),
normal 89(17.4%), hypelordosis 39(65%), TA
T ZAMNM kyphosis 78(152%), straight 227
(47.8%), normal 14%(305%), hyperlordosis 3™
(65%) ik

Ishihara methodZ %7} A TA A ZAAMA
kyphosis 10%(21.7%), straight 199(41.3%),
normal 15%(32,6%), hyperlordosis 2% (4.4%), TA
F ZAtell A kyphosis 4%(8.8%), straight 209
{434%), normal 207(434%). hyperlordosis 2%
(4.4%) ©1AtH Table VI).

Jochumssen methoddl} «]FF UIE HFE TA
A HAARNA 0154433 TA ¥ FAbA 1314449
E #sA F7te AATHP<0.05) Ishihara Index
of 9 L HFE TA A FAAMIA 361+1070,
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TA & AAMIA 65410172 984 =718 U
ATHP<0.05) (Table I).

Table VI. Distribution of Cervical Curvature by
Jochumsen Method and Ishihara Index

Number of cases(%)
Jochumssen method
Befor TA After TA
14(30.4) 7(15.2)
Straight 21(45.7) 22(47.8)
Nomal  8(17.4) 14(30.5) 15(32.6) 20(43.4)
Hyperlordosis  3(6.5) 3(6.5) 2(4.4) 2(4.4)
Total 46(100)  46(100) 46 46

Ishihara Index
Befor TA After TA
10(21.7) 4(8.8)
19(41.3) 20(43.4)

Curvature

Kyphosis

Table [X. Average of Jochumsen Method and

Ishihara Index

Befor TA After TA P-value

(n=46) (n=46) {t-test)

Jocumsen 0.013
method 0.15+4.33 1.31+449 (2.26)
Ishihara 0.038
Index 3.61+10.70 6.54 +10.17 (2.13)

Value are Mean +SD.

Significant P value was calculated with t-test; P<0.05
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