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Study of Spinal Braces on the Electrical Activity of Muscles of the Trunk in Low Back Syndrome
' Nam Hyun Kim, M.D. and Kyoung-Ja Cho, M.D.

Department of Orthopedic Surgery, College of Medicine, Yonsei University, Seoul, Korea

Lumbar braces, cast jackets and lumbar corsets are commonly prescribed for the relief of low back
pain or the prevention of instability of lumbar or lumbosacral vertebrae.

These devices have been presumed to achive their effect by

(1) decreasing movement at the involved intervertebral joints,

(2) shifting a portion of the load from the spine to the rest of the trunk by compressing the abdomen,

(3) decreasing lumbar lordosis and therefore, mechanical stress on the spine and

(4) providing sufficient support to allow relaxation of the muscles of the trunk.

But it is doubtful that lumbar braces or corsets significantly decrease movement between lumbar
vertebrae. To maintain the stability of the lumbar and lumbosacral spine, abdominal muscles and
intrinsic muscles of the back play an important role.

When these muscles weaken the lumbar lordosis becomes exaggerated possibly bringing about deg-
enerative changes in the articular processes and approximation of the spinous processes. In severe
cases results in the so-called’ kissing spine’ which causes low back pain. The pain may be relieved
by use of lumbo-sacral corsets or knight braces, which diminish lordosis.

However, there has been no scientific report on adequate types of braces, duration of use or muscle
weakness resulting from its use as yet.

The prupose of this study is to provide a theoretical braces for, planning adequate prevention and
early treatment, so that labour loss from retirement or change of job due to low back pain could be
minimized, permitting early return to employment and resumption of activities of daily living.

In other words, this study concentrates on the indications for use and selection of which will produce
optimum results in the treatment of patients with low back pain.

The EMG was taken immediately after admission, and after 3 weeks of bed rest accompanied by
pelvic traction with or without heating, and also it was taken after 6 weeks of use of brace.

The results obtained from this study were as follows;

1. After bed rest the EMG activities were increased in back muscles, such as longissimus dorsi,
multifidus and iliocostalis lumborum and in abdominal muscles of internus abdominis while decre-
ased in rectus abdominis.

2. There has been no significant change after use of corset in acute cases while the muscle activities
were increased after use of lumbar corset in chronic cases.

3. Rectus abdominis was most senstively  influenced by bed rest or use of brace both in acute and
chronic cases. And it was the last to recover probably because it does not contract in ordinary
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slow walking.

4. Knight brace was considered to be preferable to lumbar corset in acute cases with evidence of

weakness in abdominal muscles by EMG.

5. There was no difference between bed rest and use of brace in patients who had radiculopathy

with functional difficulties or not.
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Fig.1 a.
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Fig. 1¢,

Fig. 1. ¢ 254, F47 %} : Knight§ 22
34, Iliocostalis dorsi m.& a. JYA %, b. 33 ¢
AF, c. 6F BEY XEFI 2R FAE A&
717, Foite TG Wi g
Calibration.

a. Horizontal 10m sec.,

b. Horizontal 10m sec.,
c. Horizontal 10m sec.,

Vertical 200m volt
Vertical 500m volt
Vertical 500m vol:

Fig. 2a.

Fig. 2c¢

Fig. 2. ¥ 404, w45 %2 : Knight§ 2z
34 Iliocostalis lumborum m.2 a. YUAE, b, 3
FALIAFE, c 65 2E7] F4F TAE 47, ¢
4 AFd e AL Fou Faldrl wrh, 33%d &
Fotert ¥, B2s] 4ol Fupdst o)
¥k A4 N3 .
Calibration.

a. Horizontal 10m sec.
b. Horizontal 10m sec.
c. Horizontal 10m sec,
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Vertical 100m volt
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Table 2a. A4 LA FY A(FAH7)

Case

o + +

Muscle 1 2 3 4 5 6 7 8 9 10
Tliocostalis dorsi - + - + + 0= = + =
Longissimus dorsi + + + + + - + + -
Hiocostalis lumborum = + - - - = - + +
Multifidus = + - + = + = - +
Rectus abdominis 0 0 0 0 0 + 0 0 0
Obliqus externus abdominis = + + - - = + - + -
Obliqus internus abdominis ~= + + - - + = - + +
+: 37 = + = = - + = - + =
- 2t 7, 8=Radiculopathy
=: 54
Table 2b. A4 &3 Fs) AL (LA)
Muscle 2 1 2 3 s 5 6 78 9 16
Iliocostalis dorsi = + - + - + + -~ + =
Longissimus dorsi + = = + + + - - -
Iliocostalis lumborum + - = + + + = - + +
Multifidus + + + + + + + + +
Rectus abdominis 0 v 0 0 0 0 0 0 0 0
Obliqus externus abdominis + + = + - + = + -
Obliqus internus abdominis + - + + + + = + + +
+: 35} + = = + = + - - + =
- Zrd 2,3, 6=Radiculopathy
=:%9
Table 8a, 27248} 227 839 AA A (FA47])
Case Lumbar corset Knight back brace

Muscle 1 2 3 4 5 6 7 8 9 10
Iliocostalis dorsi = + - + + + = + + -
Longissimus dorsi + + + + + + - + + -
Tliocostalis lumborum + + + - + + + + + +
Multifidus + + + - + + + - + +
Rectus abdominis 0 0 0 0 0 0 0 0 ° 0
Obliqus externus abdominis = + + + - + + + + =
Obliqus internus abdominis = + + -~ - + + + + +

5 + + .+ = + + + + + =
i & - 7. 8=Radiculopathy
=:%4
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Table 3.b. 2/ s w25 A4¥9) A4 A(145])

Case Lumbar corset Knight back brace

Muscle 1 2 3 4 5 6 7 8 9 10
Iliocostalis dorsi + + + + = + + + + +
Longissimus dorsi = - = + + + - + + —-
Tliocostalis lumborum + - + + - + = - + -
Muitifidus + + + + + + = + + +
Rectus abdominis 0 0 0 0 0 0 0 0 0 0
Obligus externus abdominis + = + + - + — - + -
Obliqus internus abdominis = + + + + + = + + +
+: 35} + = + + + + - + + =
- 34 2, 3, 6=Radiculopathy

=:%4

YA7AAS ArAE ARAA 2AHNG e A
ES 3AL 44, FEES AL 8, AY a5
gdetz 48 3¢5 g4l get.

Rx54 }ge, F47d MFEE B2 F 549
wtA ¢ A3 Sle AXFAE, Vvx F2 5
o ¢ Knighty ¥25§ {4 2% #4940, wz7
4 65F] TAE AAAG WAt & o=
AR 4 29 B #AET sl

& a

D 34 etysel Fat

3778 A4 kY Fol £ Table 2a,2bl 4 ¥ 4 3l
£ visbzFo] F4) 71 o] A+ Longissimus dorsiz} 10¢) 3
7ol A Frtetga, 2e ] A& 48 Qo= Multifid-
ust Selel A Frlsln 2ol Ae R4&SHgx e 2
Kol A& & o] 7k glgivh. = vt 7] R3] A & lio-
costalis lumbormo] 6ele)l A Zrletg ., 2o A=
F45glen, Multifiduse 9dlel 4 Z5bstm, 1dl6)
Agl 4519l 3, Obliqus internus abdominist 8ell
AN FAsiz 1A Fasgie. Rolq A F4
7y 9k 719 8= =56 4 Rectus abdominise 3
4 S L e ZF A7 activitys} £45415)

oY A2 ol AULLY& B A 47
¢35 & E%2 Rectus abdominis= 4 44}, 2%
I £& activitye A2 dE $ETH o o
AHA A4LHE Agolgict A4APoe Fopx e
S&-¢ F4710 A& Longissimus dorsie] i, w4l
ol A & Multifidus s} Obliqus internus abdominis ¢

— 242 —

<},
E AAZ7 e dslR 56 F FA e st
ARl 261 € 259 activity’} S7r=2) gk w4 v
o %3ldq 3l AL 2¢ = Wl gz, 1444
i FrHsgE =2 AR A Egs dE A
de A4dP oz &88 activity/} S35t A&
9 E 9 Aoz YAEA4e

F47d e FAE Az, A4GA} =49
activity ®E ¢ 9 4UE RAE 2o ¥ 4 §3
I, 471 fAdAE A7 QA AR 28
U +49e] 4% e 47 B A 1o B
ste}.

2) BX7| &88%0 Fo

3379 A4AEF 44 23 (umbar cor-
set)s} 7344l Knight back brace§ 2zt 384 72
REFIAER & Fol 650 FZE wWile] it T
%8 A7 4 activity® &4 s-9 =} (Table 3a, 3b).

F471d0 4 e A4 3423 Knightdd 227
ALF ZFAA %Y activity’h 2718 kg ¥
A2y Knight®d 22718 #8437 ldd e 28y
4= gl

FAANANA FEZgo] G2y Al AL L 4T B
o Knightd 22718 #4402 A+ o$& 249
activity7t /bl & Ag4 24T W EZR A 4
= A7} ggls

R4S F ol & o RTRo] vk FRT o] AEL
o] ARETNE A4AT A 0% T activitysF
Fte A€ ¥ 4+ ddd=

KBREHAHENIE Kok M2 W



A - 234

o 7|l 4 & Rectus abdominist =% activitys}
WaEe] o] FFE SR g ARe] AdHE
TEo R YA =

et d A A S/ activity® 42w F47)
9 FAGAE 24 FM el Knightd 22719 e
AL LAY 4 dedz, B2 B A& Knight
Y 2zyuch adgAel vl F& As§ A st

AR Z7 eAA7 4 A aB-Fde)
Knight¥ nzse] falge]l =5 289 activityst
Z7Heked AR Fo] 2 A4 TEL BF
Fob+ A& 24 Fg. 28y LTS AL 4
H 2o At 288 activitys] F717F AL g 4be)
Agie

1 &

L3 V9 JA%& A 8#r] $) 2o Plaster of Paris
jackets, Knight brace, Knight-Kim brace, Norton-
Brown brace, L-S corset 54 1-8-%t}, o} % Plaster
of Paris jackets, Knight-Kim brace, Norton-Brown
bracer F& {32+ 324 & FHoe 44
& Aels Knight brace, L-S corset: £.%& A
287 H3td vz g ol fsla glev z 4
o W3t oy e A UA gk

o]gA a3 JYEF #AN 4T wWY
Knight brace o} # & L-S corset2 9% 4+ A+ &
s B WA 43T 4 Yo

@AY +ARAY +F5¥ FE£A7, @ ¥4
¥ sl Foz ARz Y oE Y€ HE
HEoz o] AT, @ A3t FEAA AR
2 LEHLE LA 2, @ FAY BHE oW

SES 3R ¢ 4 A, @ ALY A

sl wtet¥k Knight bracevt #< ¢ L-S corsetd] z
AP+ W48 ¢ € g2 43359 45,
44T, A4EF T EE € AN A R B
gl

=g FH2 brace olRlx] £ H¢ ¢F % sld4
¥+ 82y, Lumsdenst Morris, # %<& tranverse
plane(8j =), Nortons} Browne 44we] w3 &
F9 Age] A& LEY U U

= Morris¢} Lucas, = Morris¢} 2 ¥ 2}8-2 ¢}
B 255 dFAdE 1S SH ¥ FHAR
g dgcl. F R4E yEly Aag g4aye
2 4 234 83 o] sef, A Ul AFS

Vol. 16, No. 2, June, 1981

e $i% 2275 LE3r) o Fol HRd 2+ §
%+ Z&£AAST JFHe Aol

L3RG LENEF FEA7 2R AFALE
Y 4o § 4 e 249 wst sz, A
dol & W Hul7t sloiA 49 31 3 deld 43t
o ¢FE}E dEr). 2ejne f44 L-S corsetdl
A o dBEs e Aoz 437 g

2gAdE FAE Y945, pAAEE E AL
o 54 3 W

Waterset Morris9] o 7ol & it 227§
#4472 5.20km/hr.2 el 7t Erector spinae
groupd 3749 8L U4 ol Aol M electrical
activity7} %-7FgkEv] Wt LS corset® 284171
U7z F747 disista g

FRITHE v/ E Fidz Aedd, AE3A
4T A o E o7t fvtz ARz, WISl
FAE AFAN T, = ALY Fay d€¢d
Urta 4 )

X AT e A FdE BANAY F4AY &
Ze] A W ETHucte HYEHo] o] duldAl FL
sl Ao g, AALALzE, electrical activity
£ FA47A4ME Longissimus dorsizt, w4 7lel&
Multifiduss} Obliqus internus abdominis7t %78+
=}
2el 3 AL o' A 249 electrical activity
7 45 &&¢ Rectus abdominisg ¥}

227§ 3447 A% FEARAANA 4T
dfE gl del+ £4-FA 2t Knightd 2z2-%
g2 7o electrical activity’t FsdtE A¥
o] slsiel.

47 fadAe AFFEAE AEANE #d
electrical activity”} ol % F71etd et ol A& F47
U4+§ SR T HAES 7] ol Foll S A4S
2 godE AP U4 wad F¢ Knightd
212E AL Ao tK A& T+, WA
2 AYsd F FRS 227 Alejo] Aot Aof
A 288 H4¢ SH4EN & AEAN £ Ae] vt
a2 JzsE e Reld

ALY 712k Beld gy 352 ¢FAA
224 4% oJdE &+ UdeH o] MBeme
%9 electrical activitys] ¥4 % F4+¥ 1A A
& sket.

E 3278 A4 0L 65122 B2 F HE3
I FES He% 3" 894 Electrical activitye

— 243 —



L¥gA A w2 E

AR FANL o] AZEL 2L 2 %§ X4
EE gl F ol 224 FE Aol

& s

1. 8% 343E A A4S Fo] &49
electrical activitye W24l 4+ Longissimus
dorsi, Multifidus, Iliocostalis lumborumel A 2718}
93, ¥3&Z%d 4 & Obliqus internus abdominisst
V89 2§ A 4 Rectus abdominist W45 ¢
=},
2. 2R A4¢ Fole T4 dAE G
A& ggiod 478 RAdAE LFFAE A4S
A7) A9 28 activity’l o1& 2892 B4
K <dE 94

3. F474 49 {A% B84 4 9§ Rectus
abdominist A 4LHeIY} 227 4o A% d
Rl P& dE ThelL E ALYl 22
Agor 4o 3 AdEe THoE 4FHGE
ol o]Z¢ AANAE AA A& dd e ¢844
%7 Ao gy,

4. TAZAAA 49 48t gl FAY
HdAE 24 FAndE Knight¥ 22771 & o
F& Aok Aesg

5 AAT A1 et sldd RAdAE A4
3 LExA4L A Fgeist g Bxlsl AR 2}

ol 7F glgle
REFERENCES

1) Kim, N.H., Chung, LH. and Hong, K.P.: Dis-
cectomy and Anterior Interbody Fusion for
Spondylogenic and Discogenic Back Pain. The
J. of the Korean Orthop. Assoc., 14:279-290,
1979.

2) Morris, J.M., Lucas, D.B. and Bresler, B.:
Role of the Trunk tn Stability of the Spine.
J. Bone and Joint Surg., 43-A: 327-351,
1961.

3) Morris, ].M., Benner, G. and Lucas, D.B.: A»
Electromyographic Study of the Intrinsic Mu-
scles of the Back in Man. J. Anat., 96:509-
520, 1962.

4) Norton, P.L. and Brown, T.: The Immobilizing
Efficiency of Back Braces Their Effect on the
Posture and Motion of the Lumbosacral Spine.
J. Bone and Joint Surg., 39-A:111-139,1957.

5) Waters, R.L. and Morris, ].M.: Effect of Spinal
Supports on the Electrical Activity of Muscles
of the Trunk J. Bone and Joint Surg., 52-A:
51-60, 1970,

AREBAHENLE Nick R2W



	asd: 


