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(1) Cohh'=s anple ",.! rotation prade

Mas Hate] A wbild 7AAL2 4| ¥*3}e] Cohh s method® Cobhh’s angle2
3t Ma Fute] AEE deb® ghe Hoe pedicle method £ 43 =)

| D irotation graded-Z 0-5-Fineutral gradedefid] 452 7kx| vlpo

+ ek

(2) kyphotic index ™! lumhosacral angle

Fure) WEE G AMoRM sRSU U ABHE A el SUALS

E3bed kuphotic indexck, 102 Edaldig] o]l ) 7o Ao o
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kyphotic indexr} Zhelz| i AslzlbdL -2 123 zho| == Helrig, 13,

Fip. 1. Kyphotic index{K. I.)> = a<B.(ax K. I, = a8 = BO~30 =

£.¢7C(kyphotic), (k) K, I, = A-B = BOXB =10(ErEct).

E4% D WEE AVAE Sthel $rawe] MUY Uz D27)H (sacral bazero]
#ﬂﬂtﬂ'ﬁ_ -‘E‘_"ﬂl ﬂ]*-‘_—:- _!":_ lumho=aceal angleS é-‘;"ﬂ‘l‘ﬂtl‘[[‘ig_ Z),

Flg. 2. Lumhosacral anple, Lumhosacral anple 1s the angle hetueen a hase

1ine Arawn parallel to horizontal and the hypotense 1line drawn parallel to

sacral hase,



v, HFl5 #2 At

gplrometer(lripht Resplrometer: Ferrarils, Northamptonshire, England)} =
ol ¥ E2F(tidal volumedz}l #E-2Fivital capacityl’2 E2™H3tgd ] F #Hr|=
Zabe) ZAZEE 3 o)k ARt RS S B HUibS Wb,

th. A3 +E "7t

7t #abEs) Zlsd $R-2 Sutnyard 5e) A s)s M2l =) 153

2e) 85 27kx) BFéked HrlalgekcTanle 1),

Takle 1, Functional grade

l, Unlk uith uaddling gait and marked lordoxiz, Elevation activitiex
adequate=

Z, Unlk wuith uaddling gait anmd marked lordoxix, Elevation activitiex
deficient,

3, Ualk uith uaddling gait and nmarked lordoxix, Cannot negotiate curbxs o
ztairs but can achieve =rect poxture From ctandacd height chaic,

4, Unlk with uaddling gait and marked lordoxix, Unahle to rixe= from o

standard height chair,

3, Wheelchair wuith independence, Good poxture in the chair! can perform all

activitiex of daily living Ffrom chairc,

B, Uhemlchair wuith dependenc=, Can roll chair but needx axxixstance in bed and

uheelchair activities,

¥, Uheelchair with dependence and back xupport, Can roll chair only a xhort

dixtance. ne=dx hack zupport For good chair poxition,

A, Bed pati=nt, Can do no activities of daily living without marimem

axxixtance,

el. 2@ Adi)=

S22 Fe Uxd 25 87 5 2R ARI RS AIPRo
onpgHe gt dEkdels A m(gcoliosls correction exercise),

2l B B Chyperextension exercised, 222 --E (hyperflexion exercisel,
AZF #F3l-REtrunk strenpthening exercised,

AbAl R B (postural education)2 Al¥Pzlgn ¥ RS =i|RR2

*2}& st ¥ X (chest expansion hreathing), #2302 ¥ Z{diaphragnatic



hreathingl ﬁJ IFFBC{inceEntive positive pressure hreathingli} incentive
spieometer-§ A3 R3tglck, 2 glel SeliEEs|Ee) vlxd ERedA ExkEe
At e (compliance)-2 el £ 2AM3E W T r|(thoracolumhosacral orthosis)
= B Ak

i. xt= ¥4

o tiidzbse] M Znb MSsH -, b Adnke] AEZ okelhle
FALre Ats) AFRRrAE sess 2 A .Ei.'li‘,!(uﬂr'slnn 1032 o|-Réte] FAd
PR Sv|2ER et UlEaS B AR ] 28 AR E D e
Myl Hrlze] M-S palred t-testE w2 P3Pl

m Z =

FHE2 AT RAF el 2rl2E=23)2old B34 UlEFelA 1314
dn A B5A, sHES X ES EF 2vliEE3gddd A 57
| dck(Tanle 22

Tahle £, General characteristics

OAD (n=25) Gontrol (n=157
hpa (urad 13,2 £ 4,8 13,8 £ 4,2
Helpht (Ccn} 1421 + 18,0 185.8 * 3,2
Helpht Chgl 44,3 £ 14,5 54,5 & 3,7
fpe at ecolloels Alagnoele B3 k17 13,1 ¥ 1.5
Tldal volune tnl} 334.2 £ 113.4° 4455 & 7H. A
Yital capaclty Cnl} 18871 & B44,1° 3B2E.B & B35,3

Values are mean t standard Aeviation.
s £ 0,05

DHD: Duchenne muscular dustrophy

z, bzt s M5 A

F 2ol 20F o|its) HBrEzk 15-Fe|de] MEH Ide| U AR
WaaRy dejre e pa] AP 7E418% 02}k 862247 lE2el Y ?-#7#
134¢273), 534" 28 2C|AEF3|Foii EntztEr o 20 YHAE )

AFFA vhelyied 23 AR ¢ R 2 B Es YAEI= et



gl 2halg|x| elelel(Tahle 3, 42,

Takle 3. Comparil=on of scoliosis anpgle

dcoliosis NMo. of caseEs Initial angle ¢ 92 Follow up angle ¢ %3

angle DHD Control DHD Control DHD Control
119- 2p° | 13 1¥.13 14,8 17. 2 14. £
£19- 3p° g 1 £3.1 £€.0 £3.5 £€.0
31°- 4g° B 1 32.3 31.0 31.19 J1.0
109 ¢ ;| 0 41.5 - 9Z.1 -

8coliosis angles are measured hy Cobhh’s method, wvalues are mean,

DHD: Duchenne muscular dustrophu

Tahle 4. Comparison of rotatlion prade

Mo, of cases

Rotatlon prade DHD Control

Grade neutral 1 [
Grade 1 B 3
Grade 2 10 3
Grade 3 3 a
Grade 4 a

Rotation prades are measured hy Hoe pedicle method.

DHD: Duchenne muscular dustrophy

pli=] FHhalance of corve) HA3-Z 4w S 2 o ocheleldigigple
B2 A

FutZ(major corvede] & EHERo b ke ok4l2 W drl(Table 53,

curved 2t} o] BRb-2(Aouhle coevelde| ] BlkeH o) ERE



Table 5. Direction of curve at x-ray

No. of cases

Curve Right Left Total (%)

DMD Control DMD Control
Single (No.=14)
Thoracic 1 2 1 1 5(12.5)
Thoracolumbar 2 2 2 1 7(17.5)
Lumbar 1 0 1 0 2(5)
Double (No.=26)
Thoracic 7 5 5 3 20 (50)
Thoracolumbar 2 0 1 1 4(10)
Lumbar 1 0 1 0 2(5)
Total 14 9 11 6 40 (100)

DMD; Duchenne muscular dystrophy

4.

o

oY 258 H

e

HEWY o AL 2o AER 1] 3R A kyphotic index o] xRt SATHL 2 {3t
A A vy SHAETE o AgE o+ den 238 ANMAeE IUAEZY BXE9
lumbosacral angle®] 2 ZEctt 24 vetgoy B4 §9442 A thFig. 3, 4).

20

Kyphofic index

DMD  Control
Fig. 3. Comparison of kyphotic index (K. I.). The figure
shows the K. L. of 14.4+4.9 for DMD group and 24.4+2.3
for control group. Values are meantstandard deviation,
*p<0.05, DMD; Duchenne muscular dystrophy.

—9_



Lumbosacral angle’

-
]
t

DMD  Control
Fig. 4. Comparison of lumbosacral angle. The value of
lumbosacral angle is 34.1+13.8 for DMD group and
31.8+7.8 for control group. Values are mean+*standard
deviation, DMD; Duchenne muscular dystrophy.

THAEZ S @xpgoA = A5 FUPEr} 445 FU4=rt 34 Yehd(=-0.80, p<0.01)

oAM= AFHFY FHUE Aol FATE 2 FAT FHAAT /AT

BB FUATIL 248 A2 HAFFOl £1(r=0.89, p< 0.0D(Fig, 6)

30 1

20 o o

Scoliosis angle’

10 +

-10 - . .
0 10 20 30
Kyphotic index
Fig. 5. Correlation between kyphotic index & sco-
hosis angle in DMD group (r=—0.80, p< 0.01). Sco-
liosis angles are measured by Cobb’s method, DMD;
Duchenne muscular dystrophy.
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gzt 9] 715 A7 A3t EE=(r=0.56, p{0.0D (Fig. 7) &4 & A

d.>3 ) o [}
o
o
&
5 2 °e
ko]
@
1 o
0 /

-1 - . - -
-10 0 10 20 30 40 50 60

Scoliosis angle’
Fig. 6. Correlation between scoliosis angle & rotation
grade in DMD group (r=0.89, p<0.01). Scoliosis angles
are measured by Cobb’s method, DMD; Duchenne

muscular dystrophy.
10
8
g
5 6
T
S
e 4
©
2
0 . - -

-10 0 10 20 30 40 50 60
Scoliosis angle’

Fig. 7. Correlation between scoliosis angle & func-
tional grade in DMD group (r=0.56, p<0.01). Sco-
liosis angles are measured by Cobb’s method, DMD;
Duchenne muscular dystrophy.
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B. 3= Adajx=] Y
F 2 EY AU 23 ARE F MF Flhble O Y 255 PRHTable P2} A7)

(ble B $HLSe) Wrhe EAUH 2 $ojdde] doich

Tahle B, Change of kuyphotic 1index

Group Initial Follow up
DHD 14,4 + 4.9 13.8 + 3.8

Control #49.9 & 2.3 £5.1 t 2.9

Values are mean * standard deviation.

DHD: Duchenne muscular dustrophy

Tahle ¥, Change of lumhosacral angle

Broup Initial angle ¢ 92 Follow og angle € 93
DHD 34.1 + 13.8 33.9 + 13.1
Control 31.8 * 7.8 32,1 + 8.4

Values are mean * standard Aeviation.

DHD: Duchenne muscular dustrophy

Tahle H, Change of pulmonary function

Initial volume Cmld Follow wg volume (ml)
Groug Tidal volume Vital capaclty Tidal volume Vital capaclty
DHD 334.2 + 113.4 18BYV.1 + A44.1 333.8 + 104.3 1844.2 * 58E.A8

Control 445.5 * 78.8 JBZZ.8 * B35.3 451.3 * BA.5 3744 2 + B30.1

Values are mean t standard Aeviation.

DHD: Duchenne muscular dustrophu
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Abstract

The Pattern= of Spinal Deformity in

Duchenne Muszcular Dystrophy

Yeaun deung Eang
Deparinent of Hedlicine

The Graduate Schopnl, Yonsel UnluversJty

(Directed hy Frofessor Jae Ho Hoond

Thiz =tudy =eeks to 1nvestipate the relatlionships ketueen scoliosls and
kyphotic or lordotic posture 1n Duchenne muscwlar dysteophy<DHD) patients,
In dolng =0, the study explored the Influencing factors assoclated wilth
the occourrvence of scoliosis,

Tuenty five DHD patlents with scolilosls were conducted to roentpenograpghic
study to ohtaln Cobh*s anple, In additlon, rotatlon prade of the splne, as
well as the depree of kyphotic and lordotlc postures were ohtalned wsing
the Moe pedicle method, kyphotic index and lumhosacral anple respectively.
The data were assessed for the correlations among splnal deformities as
Wwell as the evaluatlon of functional state. In addition, for a periocd of
51x months, all suhjects recelved comprehensive rehahllitation programs
which consist of scoliosils correctlon exerclse, hreathing exercise and
thoracolumhosacral spinal orthosls and the changes assoclated with splnal

deformity and pulmonary function were analuzed. For the conteol prowp, an
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ape-matched proup of 15 male patlents with scollosls were analyzed for the
patterns of splnal Aeformity and compared wilth the experimental proop,

In the experimental proup, the scoliosls anples uere negatively correlated
Wwith kyphotic indexd{r = - 0,80, @ < 0.01), In the control proup, 0O
correlatlions of statistical sipnificance were detected among Alfferent
tupes of splnal deformity, In addition, the rotatlon prade was found to

ke positively correlated with the scollosis angle 1n the experimental
grovpfr = 0, B3, p < 0.013, Forthermore, the larpger the scollosls angle,
the patlents functional state was fownd to he poorvecdr = O0.58, < 0,013,
In DHD patients, a strong correlatlon was Aetected hetween the scollosis
and kuphotic posture. For the preventlon of kuphotlc posture, further

study attempts on the relevant therapeutic approach appear to he needed,

Key Hords: =scoliosils, Duchenne muscular dystrophy, kyphotic,

lordotic, =spilnal deformituy
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