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The Study of Effectiveness of Wooden Pillow and Comparison
Evaluation of diagnosis method on Straightening of Cervical

Curvature Patient

Lee Chiho' - Jeon Donghwi' - Lee Eunjung' - Oh Minseok! *
Dept. of Korean Medicine, Daejeon University

"Dept. of Korean Rehabilitation Medicine, College of Korean Medicine, DaeJeon University

Objectives : This study was designed to evaluate various tools including C-spine X-ray for estimating
cervical curvature and identify the effect of wooden pillow on patients diagnosed with straightening of
cervical curvature.

Methods : This study was carried out on 51 subjects who were encountered traffic accident suffering
cervical pain and diagnosed with straightening of cervical curvature by X-ray. 51 subjects were divided
into wooden pillow(experimental) group and conservative therapy(control) group. Visual analogue scale,
neck disability index and lateral pictures were used and compared after treatment. C-spine AP., Lat. X-ray
were used on admission day to calculate cervical curvature and scoliosis by various ways.

Results : 4 different measurements of cervical curvature didn't show common results. Both wooden
pillow(experimental) group and conservative therapy(control) group showed significant improvement in the
visual analogue scale(VAS) and neck disability index(NDI) after hospital treatment. Comparison between
center line pictured by lateral view and C-spine Lat. pictured by X-ray showed significant difference in
cervical curvature. Lateral deviation of cervical vertebra showed lengthened distance between mastoid
process and spinous process of C7.

Conclusion : As a result of this research, I found out that various tools for calculating cervical lordosis
could derive different results and C-spine AP., Lat X-ray could cause artificial cervical lordosis. According
to visual analogue scale(VAS) and neck disability index(NDI) wooden pillow was not effective to reduce
pain & disability caused by straightening of cervical curvature. Futhermore, correction effect of

straightening of cervical curvature and scoliosis by wooden pillow was weak.

Key Words : Straightening cervical curvature, Scolitic change, Wooden pillow, Lateral picture, C spine
AP., Lat. X-ray.
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1) Inclusion criteria

(1) 9= 20 ~ 8042 ¥\

(2) 2ol wFAtaz i AdE, dvlE,
g o= QA5 g2 F C-spine X-ray

A Straightening  of cervical curvaturett

Straightening of cervical curvature 2}

Narrowing of cervical disc space® EAlo] %
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Bvaluation of criteria
selecting participants (n=70

Exclusion (n=4)
—Incensistancy of
sslacting criteria (n=4)

]_

{ Randomization (n=58) }

—-Complats (n=27)

Aesignment of experimental group (n=33
~Drep cut (n=8)

1
) Assignment of contrel group (n=33)
—Completa (n=24)
-Drop cut (n=6)

Fig. 1. Flow chart of selection of participants.
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A9 2mel FAE 7K 2AS wAN 27
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AP ol FUE §e Bol o3 B A%
2 WAZ 5 s 89 FAGe] x 2 < Y

2 AgEt 1 AR QBUR, FE, &

AULE Fo 4] Fo] /44 TA7, A%
bg e, vhaAST} Ee Augre 44
o
wol dFshs BAE A FAYA

199795 201097b4 1447 58 12070
F-o1o] BAZE/ el w7} 43 3§
g Yoldiel 2 MENE AR &4
7 Bz g vold) ¥ MRS E 79 &g
Lho] tf(20~24 41, 25~29A4], 30~344], 35~39
Al, 40~49A4], 50~5941, 60~6941)E W9}

S off

A Aoew FAsa 1 dolst FHUE 4

F waaler 7 2o ofA el Aol F4A

Ao) A9y Promny ool TR

A olg ZAF F, AY thol W 7)o WE
el et EHAA(FHINE-FAR)
oA A Lhel 8 7] WEgle] dgai Lup
AR (FHANE-FH FAARAe 9
A% FE)E A £A9) wsgieh 1 vlagle]
A ol A 7] wEsle] sFett £vieta
ol (A Aol - ke A Aol ue} 2mol4 &

¥ EFo] g AS, AR
B5-ol 27t 2md AAAS

Ald WS oFobe] el AHE T
7](Protuberance occipitalis externa)®] o}#
9

T3 A 7T BFe SE7

Table 1. Wooden Pillow Standard Sheet from 'Ganagungang'

51 %o 91417

Length of Ring Finger

Height(cm)

Short Normal Long
147~149 cm 54mm 56mm 58mm
150~152 cm 56mm 58mm 60mm
153~155 cm 58mm 60mn 62mm
156~158 cm 60mm 62mn 64mm
159~161 cm 62mn 64mn 66mm
162~164 cm 64mn 66mn 68mm
165~167 cm 66mm 68mm 70mm
168~170 cm 68mm 70mm 72mm
171~173 cm 70mn 72mm 74mm
174~176 cm 72mm 74mm 76mn
177~179 cm 74mm 76mm 78mm
180~182 cm 76mm 78mm 80mm
183~185 cm 78mm 80mm 82mm
Over 186 cm 80mm 82mm 84mm
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A AlzRskel Al
a]‘— Hkako 2 ]
3] 50% 0% A%

2) A7 a9, shdEelay 9 ghoRxy

2 0.25%40m ¥ 3] stainless T3 () 3H3,
=) S AFEste] 10~20me] ZHolz AFd
Alestar, AgTy) gz 382 g4
71205 ek E o] 221HA thE(GV14), FA
(G20), FAI(SI3), AA(GB21), 7114(S114)9]
A8 3 SR (Trapezius muscle), 7234
(Splenius Cervics), F334E(Splenius
Capitis), 79+ *(Semispinalis Cervicis), F45F
= (Semispinalis capitis), WFF2 Z(Rectus
2574 (Rectus
A A (Obliquus
capitis superior), 3FFAFA(Obliquus capitis
inferior), A A (Levator Scapula), ¥3#&
(Sternocleidomastoid muscle)¥$9] o}A &
of AR, 5718 o FHA

158902 39t}

capitis posterior major),

capitis posterior minor),

e ATy gz FdEeR e
PINTFTE o] g3te] 19 13]% 30%3F &
AR el A &gt

SEY e ATy bzl FEoR
A Aol negative(AAF-eHA AW, A7
T4 ¥ (Hot Pack), (HIdFARICT)E
o]-g3to] 1 13] 1581 Al&skal

kA2 AT g2t FEoE 29oF
7V, Sl A, A, AlX 7t
AR, AANAEY, A s WSst
of ARSI AL, ob3l, Al A A% 308 &
&3HA 83t

2) B7HEY

e fiEd A 5

(1) A=&ZY F7HEF 2 A5 7153l E7h
g AEAE Akl AR RIFHEA A ]
& AT gk vho] @ -5
BSM330 AFAE o] &3] 7]
of EHAIE FA3%3, ZAHHoechstmass,
Germany)& ©]&38te] <FA| ] FFA A4

AR PR O FRE o9 ERE/A 9} 1+
Az RS Ave FEMoR Beds 54
kit

EZo MALEE B7] 9ste] Visual Analogue
Scale(VAS)E& o]&ate] wid S4Atel] A7k
7158t A dte] YA} Hdde VEE #s
AFs, TF B AF Ve NAEE 3
7}3F7] 918} Neck Disability Index(NDDZ
HLdLd¥} Fddel 7715 kA 3k F ekl
=

@) WA 74

&

AR E I P O

N

dob o &

003 s}
Listem Rex-R Zthg XA ek
C-spine X-ray(AP., Lat. view)E #<
W, FFAA = FHG Z”VPH]E FahA &
d%"oli AE dete] 14 F %}"3‘5}3}‘4.
] T AF AR A E Q‘ﬂo}ﬂ A3l 4744
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Method, Ishihara index, Jackson's angle)2 A}
83 2 Ame FAE S499Y. SAETR
E OHE glo7] Hste] mUE Z%7](Screen
Protractor)®} 2UE AZHScreen Ruler Pro)~
298 s

@D Angle of cervical curve(Four line cobb's
method ; FLCM)

g0 WA - (anterior tubercle)®} 13-4
A X (posterior tubercle)?] F7kol] F H& H&
F ool A Al T AF FA ol HAHE o]
Mo 247y 2lo] H= S T1o] wAkshe 7t
=5 FA3%. 35°~45°5 A AH(Normal), 35°7]
wS 74 A v Hypolordosis), 45°014S T}uj
AW (Hyperlordosis) .2 &7 gc}?),
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@ Jochumsen Method(JM)

A 1H A Fo] AWA4dF-(Anterior tubercle)ol
A A 7”4 ﬁ—rgl A Hol e gla o] A
A A 5 AF HFA 9] A o]2% A
= 5‘5&5}. =3m  HFHE $9H(kyphosis),
-3~1mE FAvkcervical straight), 1~2mmE
I}~ A vk hypolordosis), 3~8mm< 2S5 A
%, 9mn o] 4-S T Ak hyperlordosis) .2
FE,

@ Ishihara index

Al 2w Ao S Al TH AFe Feh
S d4dste AHA)S Lo o] A

BFAA Al 6W BF7HA ZE FAN FohEA A
S o dHde AHE(al, a2, a3, ah)e] 4
o9 & AXNAE v WMEEoTY. 0% |
we Fuk(Kyphosis), 0~5%% A4
(Cervical-straight), 5~24%% “4’+(Normal),
25% ©o]4e I Ak (Hyper-lordosis) &2
Sl

il

@ Jackson's angle(Gore method)

Al 2W Ao FA A AGFAT A TH HF

o FA ol Aol v o] F= AR ¥

#Ao g 21° HvkS 3" vHHypo-lordosis),
21° o] el Al 44° v kS ¢ (Norma)H $1 =2 1.

] | 44° o8 A Hyper-lordosis) &2

FE,

7Hl£ EO

Aol AASHF o} A APHE FYPgh &

’dﬂ]%‘?i%Q A& 01%;}@1 olol:=gt A 79
A G0l o

3) TAEA
A2 A 2= SPSS g WIN 12.0Z 21388 A}
|3to] 7t SAWRIEY] Ve TAZFE T
W, 28 A, $2] Visual analogue scale(VAS),

XE B2A% BORE

Neck disability index(NDD<2] W3}, C-spine
AP X-rays £33 &, =9 A3 A 4
o] ¢}o] HAE vty Yste] e HE (-H=
(Paired t-test)S ©]438tglx, A3 A9 a3
Az N ARE dzzsel ot

=Y t-75(Independent t-test) S o83}
ATk BE SAA o FE2 p<0.05%2 a3
}.

Fig. 2. Lateral photography measuring

cervical curvature & scoliotic angle.
m Zz2 3

1. ATFALS 8 ZAL
C-spine X-ray’d 459 FAhzAvro =z el
S NPT gE2Te F 51HeR, o] F AY

T 27O, RS 24 ol UTt AT

< @At 9uﬂ(33 3%), 17}7} 1878(66.6%)°] 1
al, iz $A7E 89 (33.3%), o147 161
(66.6%)°] AT}

2 20ulol A 700 Atele] BE FoA =
T A=l 2 el 307t 1578(29.4%) =
7 B FE A Aldato] 42.3£12.52
AL, RS 439414442 AHET L o
GolA o] fo4 = Aol YERA ergkt)
e A Gy Rl BT ZEAHE
i Eell o] 277|744 thekatAl yEbkTh Alg ol
M a1ZEo] 13%(48.1%), thZo] 139(48.1%)



WEALL F ULl AU PAEZFE TS dpFo & Qekie] vl Wt ARl fay g 7

OIAL, TR E EO] 10%(41.6%), e
o] 11%(45.8%)0.% tt}r2 A std L F o
= 812 u}

T3 ) FEell Al B White collar
W2 HEE UEET Aol A
Ap)oldar,  dxwlAE 1219
G0%)PRom T o EE Intermediate level,
HousewifeZ} 7 A& wskth + ##3F g gl =

Fre gk AFol7h g1 tH(Table II).

=
5.
bt = fod Apol=
g
&

Al gzl &3 dxES BEE
Cervical spraing A% ¥ 2= oz 3
Ko, 47|k Algsr Hat 10.35days, H
Z7 3t 10.87daysE }01] xfol7} =AA

Table II. Baseline Participant Demographic

BhubA] ekokt.

2. Angle of Cervical curve(Four line cobb's
method)Z A3 ZAF HI% £4

A% A Angle of Cervical curve(Four line
cobb's method)& o] &3t 4 23, A3
oA Hyperlordosis® EHF3 A|datE= 109
(37%), NormalZ
(40.7%), Hypolordosis

(22.2%)90 0, tFatol A Hyperlordosis®

HU
M
=i
)
>
oo
D)
r\r
(@)
o

EHE ANEAE 6M(25%), Normal® E73%
AN &A= 99 (37.5%), Hypolordosis® &4

A EA= 97 (27.5%) A AT (Table 1I.).

Group
Items p
Experimental group Control group
Age(yr)
Range 20~80 20~80
Average 42.3+12.52 43.9+14.4
Sex
Male 9 8
Female 18 16
Education
0 0
None
0 3
Elementry
Middle L 0
. 13 10
High
. . 13 11
University
Profession
) 13 12
White collar
2 0
Blue collar
. 6 6
Intermediate level c -
Housewife 1 1
Student
. 0 0
Retired
0 0
Unemployed
Total 27 24
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Table II. Distribution of Cervical Spine Alignment according to Diagnostic Criteria

Hyper

Hypo Cervical

lordosis Normal lordosis straight Kyphosis Total
ongle of Lo 16G14%) 2009.2%) 15294%) - - 51(100%)
Jochumsen Method — 1(1.9%)  24(47.1%) 12(23.5%) 14(27.4%)  0(0%) 51(100%)
Ishihara Index 3(5.9%)  29(56.9%) - 18(35.3%)  1(1.9%)  51(100%)
Jackson's Angle 0(0%) 15(29.4%) 36(70.6%) - - 51(100%)

Values are presented as mean®SD.

Hypolordosis: Hypolordosis of cervical curve, Normal: Normal range of cervical curve,

Hypolordosis: Hypolordosis of cervical curve, Cervical straight: Straightening of cervical

curve, Kyphosis: Kyphosis of cervical curve.

If the method of measurement has no diagnostic criteria for hypolordosis, cervical straight and

kyphosis, express '-'.

3. Jochumsen MethodUM)Z &3 S43 73
F U3E 24
A A IMEHOoR Z3g Ay Agael A=
Hyperlordosis® Al g
NormalZ #Fd AlgA= 159%(55.5%),
Hypolordosis® #F% AlgAE 8%(29.5%),
Cervical straight® ¥HF% Az 34
(11.1%), Kyphosis® 7% Algdx= 0% (0%)
o]QaL, thEwolA+= Hyperlordosis® #F%H
AlgAE 0(0%), Normalz 7% AlgdAs
99 (37.5%), Hypolordosis® #F ¥ A A= 4
H(16.6%), Cervical straight® 7% A=}
= 119H(45.8%), Kyphosis® #H% AlgdA=
07 (0%)°] At (Table III.).

4. Ishihara index® A% AF WI= 24

2% A [shihara index@ 43+ A3} Al gkl

A= Hyperlordosis® ®3F% AdaE= 19
2078 (74%),

(3.7%), Normal® 7% Adz=
Cervical straight® & A= 64
(22.2%), Kyphosis® 7% Algdx= 0% (0%)
o, Fto A= Hyperlordosis® 5%
A& A= 28(8.3%), Normal 2 #7F% AlgAt=

=
4

99 (37.5%), Cervical straight® 7% A=}
= 129(50%), Kyphosis® #F% Aldx= 1
H(4.2%)°] A tHTable 1I.).

5. Jackson's angleZ £33 7
A% A Jackson's angleZ 574
ol A= Normal® 7% AlAE 7%H(25.9%),
Hypolordosis® #/%¥ Al@ A= 209(74%)0]

[

Aar, izl s Normal® 59 APAE
87(33.3%), Hypolordosis® &F¥ Al@AE=

1678 (66.6%)°] S tH(Table II.).

6. AY A/F9 VASE 5 3AE B4
Aol VASE 9AIE 6.15+2.10, YA
= 4.30£2.220]014] 1 3ol 1.850190 3L, T
z79 VASE 4YAE 6.46+2.55 EHAA =
3.67£1.9001014 1 zpol= 2792 e} F
T B VASOlA g7t g wat A
HoR FA4 UA #xdP o xRl A
VAS#HAZo] ¥ A YESTHp<0.05)(Table
IV.).

7. 2% A/Fe NDIZ £3% 3A:

A1
a1

Hr
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Table IV. The Change of VAS & NDI in Experimental and Control Group

Admission day Discharge day  Difference p-value
AS Experimental group 6.15+2.10 4.30+2.22 1.85 p<0.001
v
Control group 6.46%+2.55 3.67+£1.90 2.79 p=0.003
Experimental group 18.33%£6.36 13.76%6.66 4.57 p=0.007
NDI
Control group 20.18%6.20 15.05%+6.35 5.13 p=0.013
Values are presented as meanSD.
Table V. Comparison of Experimental Values After versus Before
Admission Discharge Difference p-value
day day
Experimental . . .
Line from aroup 306.95 306.04 -0.91+3.47
EAM® to 0.167
t
GVI4"  Control group 309.04° 306.28° -2.7645.26°
Values are presented as mean®SD.
% . External auditory meatus
T : Taech'u acupoint
Alelte] NDIE f9A]ol+= 18.3316.3, E YA -2.76+5.26°% YEl oA, Alda 3 diza B
£ 1376266601014 1 Folie 457019, W F él?é Aol wla) Awtel avt ghatE g B
9] NDIE 4dAlel+= 20.18+6.20, EUAl 4 9o L} xgtol A FaEo] o =4 e
= 15.05£6.35000141 1 Aol 51302 1heh  wov], BANHOE o4 Yt A UA
U 5 o 55 NDIA A a7 18w ue & %z‘s}f}iu}(p 0.167)(Table V.).

AstA oz FoA JA 7FAEG o gzl
NDI#tAZo] o  =AA  Yehgd
(p<0.05)(Table 1V.).

_>.:

0. A% 5 X-ray A3 QAN 9o
Zo gFgS e A9 HuEy

% 517 A2l C-spine LatAFeA £]9]
Lo} giFdE ol Ay FEATe] ZEeA
AWk SRS 9ol FES Sl A%
29zt RS W PEGHES -8.7246.43°%

UERA, X-ray EGA 52 A7} 2914
oz Tro g AQAAZ o] BAHoR
T8 A vebtH(p<0.05)(Table VL.
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Table VI. The Comparison of External Auditory Meatus—-Taech'u Acupoint Line between

C-spine Lateral X-ray and Lateral Picture

X-ray(A")

Picture(B") A-B

p-value

Angle 299.4

308.12

-8.72+6.43° p<0.01

Values are presented as mean®SD.

* . Average angle of External auditory meatus—-Taech'u acupoint line in X-ray

T : Average angle of External auditory meatus—Taech'u acupoint line in normal picture

Table VI. Correlation between Deviation and Distance

Left distance®

Right distance’ p-value

Lt.deviation
Rt.deviation

A 1 7.81%£1.46cm
B' @ 7.58+1.62cm

B 7.56x1.33cm 0.001
A' 1 7.66x1.73cm p>0.05

Values are presented as mean®SD.

% . Left mastoid process~ C7 spinous process

T : Right mastoid process~ C7 spinous process

A
A A 7H A% FEAE 9 A
_g]

S =

AEAA R -5 FFE7]oA A TH A

Z17HA el Ay dgiERe 1 A

7.56+£1.33cm?] # S

A= 5 FFE710A4 A
=]

Ao Ads wgE

o T
o

7.66+1.73cme] Hks AL, $Eo2 A
PR N F= SET|A A TH AF F=

[}
Z1hAe] A" dgiERyg 11 A
7.58+1.62cme BFS HATh AZo W
Q¥ A 5o At 7 B SAXCR
Fod e 27 YERETHp<0.05).(Table
E) A9 W& FFE|oA A TH AF =
E717HA9 AR 11 A 3671(70.59%)°]
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