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The Change of the Cervical Spine Curvature after Whiplash Injury
by Traffic Accident

Jeong Hae-chan,0.M.D., - Kim Han-kyum,0.M.D., - Kim Seok, O.M.D., Han Chang,0.M.D.*

Dept. of Oriental Rehabilitation Medicine, Jaseng Oriental Hospital
*Dept. of Oriental Neuropsychiatry, Jaseng Oriental Hospital

Objectives : To investigate the change of the cervical spine curvature after whiplash 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, it 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).

Conclusion :The results 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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(2) A7sta AR & Az AR Aol 3l 2) Cobb method (C1~C7, Fig. 2)
+ 34} (Hoffmann's sign positive)
(3) 7471 Inclusion criteria®] ol Hojuh= 2 59 AW AdF S AdY Fe] RS A
2 o] o] Mo At A 7745 FA Y st A%
Mo] o]F& Z=(Table )
2 WAHIE A
Table T . Classification by Cobb Method
3F 349 C-Spine X-Ray lateral views ~35° 35° ~45° 45° ~
sle] B9 PiViewStarTM Pacs Pioneer T2 132 SpAXMOt Mot SHCHA O
ARt SAolE Caliper, Angle 715 58 ©]
&3
3) Cobb method (C2~C7, Fig. 2)
1) Jackson' s angle (Fig. 1)
st

C29) 3A ¥R QA C79) #4] FRg A
o] T} o]F = ZI% 20)

e

R 210 ~A4°

ue e D3PS FRRE FAE 98

Fig. 2. Method of measurement for the cervical
lordotic angle from C1 to C7 and C2 to

C7(8)

4) Ishihara Index (Fig. 3)

Fig. 1. Jackson’s angle (Table )%
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Table I . Classification by Ishihara Index

0%~5% 5%~24% 25%~

2ot Fug Mo oy

Fig. 3. Ishihara Index

5) Jochumsen method (Fig. 4)
C5¢] HWAZRE Cle] Mg CTHA Y AT
A A AL o] Az C5¢] AgAI7EA e A

2| (Table M)*

Table III. Classification by Jochumsen Method

~-3mm -3~2mm 3~8mm 9Imm-~

For mMa & mhEs
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Fig. 4. Jochumsen method

3. BAEA

o

e o] 7 AAI7F 9l Jochumsen method
9} Ishihara IndexE o] &3] TA AFZ A
(Hyperlordosis), 4+ Normal), 2413}(Straight),
F8H(Kyphosis) ¢ Hl&< P39, $EHTEE TA
-5 7AF TRk Zol7t IEAE Hlsts] s
Paired Samples Statistics®] H## EFHAE A
E3to] ttest®z AASIAT FAGES 0050132
d90m BE Ez B9 SPSS @12.0 for
Windows Z=13& o]-&3ste] Ae]at3it
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o <gt %ﬁli% %91*3%
=0.182)

Table IV. Age and Sex Distribution

Age Male Female Tatal(%)
20~30 6 6 12(26.0)
31~40 11 1 22(47.8)
41~50 4 5 9(19.6)
51~60 1 2 3(6.5)

Total 22 24 46(100)
2. greHRIol

Table V. Motivation of Insidious Neck Pain before

Traffic Accident
Motivation Value Rate(%)
Unknown 31 67.4
Athletics 4 8.6
Stress 3 6.5
Overwork 3 6.5
Usual life 3 6.5
Etc 2 45
Total 46 100

Table VI. Motivation of Whiplash Neck Pain after

Traffic Accident
Motivation Value(%)
Front 8(17.4)
. Rear 31(67.4)
Collision type )
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)

3. C-Spine lateral X-Ray ZIA} Al7|

o7 TAR % He &4 9475 Adsr] fla)
TA % /€ olvel 7
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1) Jackson's Angle, Cobb's AngeS Est Z2F ®
of H|m

Jackson's AngleZ TA A, & 7AF w=S v
St W gl sigehe WS 21° ~44°7
diFste e TA A, F 299(63%) 22 A=
2okt TA A ZAARIME 20° o5} 10%(21.8%),
45° oA 78 (152%), TA T AAIAE 20° o]3}
79(15.2%), 45° ©) 104 (21.8%) 0.2 ElT)
Cobb's Angle(C1~C7)Z 745 TS H| W3S
 TA A ZHAFNA straight 239 (50%), normal 13

4_0
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H(39.1%), hyperlordosis 598(109%) TA % ZA}
oA straight(50%), normal(28.3%), hyperlordosis
(21.7%) ©1 e (Table VI).

Table V[. Distribution of Cervical Curvature by
Jackson’s Angle and Cobb’s Angle

Type of Before After
TA(%) TA(%) Angle
. ~20° 10(21.8) 7(15.2)
Jackson's
) 21°~44° 29(63.0) 29(63.0)
Cervical
45°~ 7(15.2) 10(76.1)
. Straight 23(50.0) 23(50.0)
Cobb's
Normal 18(39.1) 13(28.3)
Angle
Hyper
(C1~C7) . 5(10.9) 10(21.7)
lordosis

2) Ishihara Index, Jochumsen Index H|WE S5t
45 Mok Het H|m

Jochumsen method® H7} Al TA A ZA}ol A
kyphosis 14%(30.4%), straight 217 (45.7%),
normal 8% (174%), hypelordosis 39 (65%), TA
& At A kyphosis 7% (15.2%), straight 229
(478%), normal 14%(305%), hyperlordosis 3%
(65%) it

Ishihara method® ¥7} A] TA A ZAA
kyphosis 10%(21.7%), straight 197 (41.3%),
normal 15%(32.6%), hyperlordosis 29 (4.4%), TA
% AP A kyphosis 4™ (8.8%), straight 207
(43.4%), normal 20%(434%), hyperlordosis 2%
(4.4%) ©] A TH(Table WI).

Jochumssen method®] ¢J3F W% FHFS TA
A AARIA -015+4.33 TA & ZAIA 1.31£4.49
2 oA E71E AN (P<0.05) Ishihara Index
of & gk P TA A HARIA 361+10.70,

36

TA % ZAbelM 654110172 FrelatA Z71s 9
ATHP<0.05) (Table [X).

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

Number of cases(%)
Jochumssen method Ishihara Index
Curvature

Befor TA After TA Befor TA After TA

Kyphosis 14(30.4) 7(15.2) 10(21.7) 4(8.8)
Straight 21(45.7) 22(47.8) 19(41.3) 20(43.4)
Normal  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

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 +4.49 (2.26)
Ishihara 0.038

6141070 654 +1017
ndex o1 +1070 654£10 (2.13)

Value are Mean +SD.
Significant P value was calculated with t-test; P<0.05
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Jochumsen Method$} Ishihara Indexol A& &
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Jochumsen Method®] A% -0.15+4.33914 131+
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(Jochumsen 45.7%,
Ishihara 413%), T 2o Hol A}
TA ARG =& HE&L AA A (Jochumsen
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