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— Abstract —

Electromyography in Diagnosis of the Herniated Lumbar Disc

In Hee Chung, M.D., Jung Soon Shin, M.D., Nam Hyun Kim, M.D., Soo Bong Hahn, M.D.
and Min Lee, M.D.

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

The diagnostic accuracy of myelography, electromyography, and clinical-neurological findings in 64

patients oan whom the presence of herniated intervertebral disc was proved surgically from March, 1974

to ‘February, 1980 in Severance Hospital was discussed and the results of this study was compared with

those in comparable studies in the literature.

1.

Of the cases in which operation revealed disc herniation or protrusion, the clinical neurological diagno-
sis was correct in 71.9%, the myelographic diagnosis was coincided in 79.7%, the electromyographic
diagnosis was agreed in 73.4%.

. In the patients which the patellar tendon reflex was weak or absent, operation revealed a herniation

between L3 and L4 in 66.7%. The disc herniation bewteen L4 and'L5 was noted in 93.0% of patients
with weakness of the extensors of the great toe. Of the patients in whom the Achilles tendon reflex

was weak or absent, operation revealed a lumbosacral disc herniation in 87.0%.

. If the myelogram showed lumbar disc changes, these changes were confirmed at operation in the same

level in all patients.

. A disc herniation between L3 and L4 was demonstrated in al cases of the patients had L4 denervation

of the electromyographic findings. The disc herniation between L4 and L5 was seen in 93.0% of them
had L5 denervation. A lumbosacral disc herniation was noted in 83.3% of them had S1 denervation.

. Polyphasic motor units were significant in the absence of diagnosis of the herniated lumbar disc.
. Signs of denervation in the spinal musculature but not in the leg muscles were considered significant

in patients with diagnostic problems of the lumbar radiculopathy.

In summary, it is suggested that electromyography is not superior to the myeolgraphy or the clinical-
neurogical examination, )

But the electromyography aids the surgeon in the diagnosis of a compression lesion of a specific nerve
root. ’
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¥4 o2 pantopaque 6 c.c.¥ 18-gauge ¥ +-& F 4t
P& B8 M2e30H Ee A3tz FULF
ol A%, 24 ¥ %&4d X-ray 9% A9t

ZAE AAE N2xrgdgud 3~104 44 A3
Avk. F %A 5~1090 AP o, F47 A
€ vebdAl 174N g Fol At A=A
At& Electromyographic machine (Model 1510 A,
Hewlett Packard Co.Palo Alto, Calif)§& 4834
ok, AAE F41¥ 33 (coaxial needle)& =8l
4o shed Z TREeE H4Y SYPew, azla 2 ¥
goivk vigkAl o Zd ohg ol Al 2 T
ok 207 ol Atel F9el A TRAELAE RASAG RE
Zatel 4 =4 (5#, mvotome )& FY I HEo ¥
Zol o EAYT, AAEZ, A ES, HHTHASTAE
=, FEE,AHIET, WA Y & u¥Ia HF
Y& Adgsig=h

2R 4R 4 T g2} A T4 (AL, fibri-
Hation ), oA of o} (WL B, positive sharp wave)
7} 28 3A Y 444 A 9 (SEERN, polyphasic po-
tentials)7t b SUY dldl AAZH Shie] e
Hor ZFstgon, & A K F(MATER, insert-
jonal activity)®l &7}, =89 A 4E4 9 24451y
(F#HE, interference pattemn), 4f <% ( W

’ RS, fasciculation), A5 ( EAEM ML,

giant motor wnit)7t Furshed YEdE o E Agich
ZARAAANY 227 HF % 240l PR

SEUY L A 64015 S6elol Al AT sl FYE
dyjol s 33 2 Qs S TUAGE Y3 4A
Tg =347 R, 206 HA4dn A A,
4ol AAFARTHEE U2l ADsAx =g ¥
WE BE 5 goin leolold $EeAFyAED Ay
sk, ozl 8ol e HAAW Yol S8 W4
2o ad7gg AAY Fol g Wo|Aed AP
g oh,
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. Taxd

1, ojgt¥9

82370 YE B9 Table 16l 4 & upe} o] L4,
-L5%-917h Al afdgderq 81ANF 467 (56.8
%)z A MY kg, &l L5-S1 267(32.1%),L3
-L4 64(7.4%), L2-L3 3M(3.7%)Fo1th

2, 4444

AN RNV YET WA 646l F TGyl sl
T4 56414, 847wl ¢ (B, herniation)
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Table 1. Operative findings
Male

Findings Female

1 1

1 1

L2~1L3 Herniation
L3~L4 Herniation
L4~ L5 Herniation
Protrusion
Adhesion
L5~ S1 Herniation
Protrusion
Adhesion
L3~L4 & L4~L5
Protrusion
L4~L5 & L5~S1
Herniation

26

N N = 00 =

12

Posterior approach

10
Protrusion
L2~L3, L3~L4 & 1 1
L4~ L5 Protrusion
Negative

Total

L4~L5
L5~ 81
L4~L5 & L5~51

Anterior
approach
— s DO |
—_ D |

Total 37 27 64

£ 220 9x, 27l §2(FH, protrusion) £ 31

dgom, zolold AAT FA2A A FHoz

& gEAol vebgeh velAl lddd HEzqded
Haolgiou TAEHAL AsLFAAT AFEAel
dehd g€ Adstgdou a4l gk
AYEgiol s 4% 8o, Af&l AF3 5
do =gz, FAEwd Ad ¥ HgAQdy, T
24%, 47 24 4, A4 ES ¥4, FAHEE 2
E 9 S st aApYEE ¢ +7F Ash

2

B. gi-uFSHE 2

1. 944 24

AADRREE 6413 Y4 B A3 LAY
o7t T2 +&s 16l A vk YA wtos FE
o2 2 H4E o 11449,

PAEL S0oel4l WAYo2, Refold FAYoE
webstow 2006l A wWabgel LA SHA gsteh,

2. AAYA 43

A #AF, 169 423 3BYEFRA 2009 A
58474 %23 Bl A Table 20 FAH AAEH
o 4ael glol A% 8¥3% TAL B A2ZAEAA
ol 44del Yeht 448 AWsash, TdzE 64
o ®ab FolA, 6l A AAGH A7 Fgol gk,

C. sa2dnt MFAH 23 Moz

ol 8td WA WAE, HETHA, HE U 2
4, 3% 24}, knee-chest compression test, Las-
égue’s test, el 4, ZHF L AFIUYEEA
ekl E2€ Fob 4R DAL E FH 4RgAA=
Gosixl £k 2B YJAHSEREAAYAA
AbZA wpAbabgel ol 43t 2w AT F3 Ee vt
sloll o8 AlAZ Sh RHE BAE & Wl Aok

A4 FAATYY Ad e gAAYA AL Ee £
Aol F2 JVele538 A58 344 29 YAl &
EAAAT ok =& uhelzh b oI a1y
2 AT el & AchillesAurale]l 24 FE £4
o] 2 A5l

1. #e4£dd At AlZEY 434 va

Table 3¢l 4 B ulg} o], L2-1L3 8474 s
ZF 1ol 4 A ZEARL dElY AH 2 FERHE G

-7 g9ich L3-L4adniyEs lodd €Mzl

kel 4 4o VElgten, L4-L5 834025 304
ol 4 244 (80.0% )N A TR AT %3 E= vl

Table 2. Néurological examination

Paslir  Great toe  Acklles  Semory  Musculs
L2~L3 1 1

L3~L4 1

L4~ LS 1 25 3 6 4
L5~ S1 11 6 1
L3~L4 & L4~ LD 2 2 1
L4~L5 & L5~ S1 1 10 9 5 3
L2~L3 & L3~ L4 & L4~L5 1 2 2

Negative 1
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Table 3. Correlation between neurological and operative findings.

Neurolégicai findings

Patellar reflex Great toe ext-

Operative findings Patellar Great toe Achilles
reflex extensor reflex only & Great toe ensor & Achi- Negative
only only extensor lles reflex
L2~13 1
L3~L4 B 1 _ v
L4~1L5 i 24 3 1
L5~ 81 2 10 1
L3~L4 & L4~ L5 1 2
L4~ L5 & L5~ S1 1 1 1 8
L2~13 & L3~ L4 1 1
& L4~ L5
Negative
14 5 9 6

Total 1 29

7b debgteh, L5-S1847uge%d 1563 4E 10
o) (66.7%)N A Achilles A upAbel o] 4o] vebidz, F
Bool Aol oA pRYde] AR 169 g3
A 1061(62.5%)1 A AAFA &A5 YA st 4+
434 old 9HE YA F8n 1ol 4 gzl A
Ztol Al vEbyteh 282 444A3 JA- ARG
A £AL AA 646lF 4601 (71.9%)N A YA s
Wg ned F9d,

2. AR 7o AR £44R9 A

Table 3 sl A ¥ uls} o], €AA B %} =
£ 44 A 640]F 6ol 4 el ow, o] F 4ol
(66.7%)91 4 +44A5% YA oA @4 ¢4
o] 247 A4 ool A 444435 YAsE Y
Bol ok ZRAAAZ 48 2E vhilE 4360
A vetgtos, olF $¢4A4 Le-L5at0Rd 3

L3-L4

£ 406](93.0%)01 A viebgtrl, 23U FeA A
kgl wpabahge] WNE E8) SustE, oF FR
A4 2 WEg debd 29618 A2 ¥ W 4%
£33 YA A& 2740 (93.1%)% o
AchillesAAqtals] 744 =& 44 0] VEhd 2341 %
44444 L5-S1 300y dL UHL aE 206
(87.0%)%lek. 23 Achilles Axrate] Hga Jehd
1ol 4 116](78.6%)00 A <4 423h Qx| shodch,

D. $R24M HEZYR AU AT
C4g4R Y H22dE 439 ¥
Table 404 x& uwie} o] L2-L3, L3-L 4,
Y L4-L54olsl a#zuued Aot Al
A MNAFd g3 4540 dajstgdet. L4-L5 4
ol 2ANUYRE 301F 2600 (86.7%)l A Haz

Table 4. Myelography findings

Myelographic findings

Operative findin- L2~L3L3~L4 L4~L5 L5~ Sl L3~L4 L4~L5 L2~L3 & Negative Total
gs : & L3~L4 &
L4~L5 L5~S1 L4~L5
L2~L3 1 1
L3~L4 . 1 1
L4~L5 26 30
L5~ S1 13 15
L3~L4 & L4~L5 ' 3 - 3
L4~L5 & L5~S1 5 5 1 11
L2~L3 & L3~L4 1 1 2
& L4~L5

Negative . . 1
Total 1 1 31 B3 5 1 ) o4
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Aol -AA ¢t g0 1

FET TE47A0) AP o, $E4A4 F 24
g Aoz ol 25 YA4T 1ol E FTYY UuiA
dollol 4l HFzdgA HHY o)44A L BAY 4+ ¢
et
L5-S1 832945 1564 F 130](86.7%)N A +
4243 A3z G40 YaAYok, Fodd F4
o2 FPsick. L4-Ls5 @ L5-Slakelel 5 2ol 4
e Eo]l WY 1o Foll 4 5ol (45.5%) oll 4 gk
dgat &2l YA on, 5eolAd= L4-L5H
AA zgA) BEe] AE Axksie] Az
AoB= L5-Sl4tolel a3 71stol e HyE ¢
7 gddeh ol gt A4l s&Ald L5-S1. a7
g o488 qe4 ool § Aoz Al
gl aFad el olawgmel gainl  tejal 4
HE3ZYEANAE o444 & $E 47 ggleh
JeER a7 U"ES 64 % HF2dE LA
T5470] YA AL 516(79.7%)F =
2. {3z § 44 A 4748 ¥a
H3zodg4 o] 44 o] UEhd 556) Holdl A 4
42734 FTAFHANA 2370t de] YPY o 4o
2 vebhd ol i 1B A9stne 54 443
ge) o] Veltenz HF e shFA &L
13.3 %9 c}. :

E, 2z A4

e
PN

R
b %
oL

TAEAAE ASTE 640 F, H o2 Vel 8
€ A7 56l A FAE F4E B8 wgheh

1. 2d% 44

B ATFAEe @ AAE £49 EAH AL
&Reog el dAH A GEMERS, denervation
potentials) & FAelst g A FAdYq JElG o4&
AY elon, 2 44 Vel e 3349
3, gAY A Y7t Aol Jdeld ol 23
o g =t

ol ol A4S 150, ANEELY 94, AU YT
o F7b 194, 4 &40 g4 Aoy 1547}

—t

Erector spimae |

Glut, maximus
a

Gastrocn, med,

Peroneus long.
. | .Biceps femoris . {
Glut, medius
Gastrocn, lat,
Tensor fascia
L Ext, dig, brev,
Tibialis ant,
driceps

L5 |
I

55 4A sdsto] Yelytel(Table 5).

2. ZAE o447 Hg '

A5 A4 8 Z%(anterior primary divisi-
on)el gk o] 447 o) YElG & 240l on, 257
<(posterior primary division)eliul o]4}4 e] 1}
Ebd ol 3qlch

29¢l ol Al FA 2% Y HEI YT FHel4q ZAEL
o] 447 ol el Table 6).

Table 5. Type of electromyography changes

No. of
Type cases
Denervation potentials only 0
Polyphasic potentials only 33(58.9%)

Denervation potentials & Polypha- 23(41.1%)
sic potentials

. Table 6. Location of electromyography changes

. No. of

Location cases
Anterior primary division only 24(42.9%)
Posterior primary division only 3( 5.3%)
Anterior and posterior division 29(51.8%)

3.2 A ,

A4 R A5aRAH 2 Al FAA 2 2L LY,
L5st S1e % wd5dae 2AE £ 2sld
%A% Fig. 13 72,

£ 24& Marinacci® 9 $F4€ ol gslsiet, =
AdgFAA T ZhclE NEHAFS, AHEZ, A4
Ase el HAYZo] EeHH, M 5a2AHT
o ZHdE AAEDZ, F23 @ FAAANZ, 92y
B2, A EE, e 5, WEHYAE, 2ET A54
2 9 AR APl TP Ay
AA T ZHAE N 22, ¢4T, AHIFTHE
=, A E2I Al % A2 FEH0] YRAYTe) ®

Myo tome| Muscles N AT NO RO

O N O B0 O @ 4[N
* S84

14

S

Fig.1. Myotome by Marinacci’s classification.
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4. £34A AgEEs AR AR4E

A A £F4AA ALEES AF4H ALEEE
A4 Fad gk

F. $82380 28x 282 AaatH

Table 7ol 4 BE vie} o], 2a % AR AH G
640l 5600l A ok 02 vElytel,

1. %4739 A4 24X 439 vz

L3-L4 4tol8l 24710945 lodd A4 af4
AT thF4e] ZAE 2A4 Jeldon, L4-L5 8

20 EF 30dFoll A 256](83.3% ) 4 AL 4

A3 dalsgch. L5-S1 adUggd 154404 12
oA] (80.0%)N A, ¥ H4 o4 23R RF 166 F
A4 90| (56.3%)el A Z2 F44ATH TAE £
o 2] 3} ek,

TE4A4 oo YHE ¥4 XYY M AR
£ANA A5 +4H2Z dtE 4ol Yebget,

2852 93N UYESE 640 F 474 (73.4% P 4
4433 YAstE ZAE 434 dehys

2, TAR 474 A3 g4 v

ZAE 4274 A4034% T2 $AAE 2 24
A Aol 5423 dalgtgd o, A5a2YAT |
A& 2ol 43 FA A 406 (93.0%) A 5473}
Azl stgich, Al FAAATLAAE 29l 24804 20
o} (83.3%)N A Azt 43§ 2}

28y BE dold oE AHF ¢g4AA & FidEle
2 oA ¥ At ¢AAE v A+E ud, Ade
FAA42e gAAdE 2 loodd g4, A5
FAATYAHE 2ol 32a)Foll A 2500l 4], 22| T A
INFAATYAALE 2 Mool d 126l 4 +%
£33 YAk '

V. & 3% n#

Cotunnius(1794)ell &) H-go2 2AFAA E(sci-
atica)e]l 71gd ol¥=2 Ao 245 3 gL AYE
ol 218 o] £zt A w4do] se Heh, 193443
Mixter ¥ Barr®7 a3 gESc) AU 3
A9 7t % YdoE RIY F, g A uYS: By
¥ #As4% de Ay F Y224, 22
24, FPRAUSRAY ¥ TAEFAS] zmars
g =},

19184 Dandyel &l8f F7& ol §¢ HFxdgs
HY4Gd & A9 o) ¥2 & X-ray ¥ ¥34 294
7t 2epslo] $eh. Scott ¥ Young (1939)¢] M 37}
el 4 A &M o8 F43+ pantopaque(ethyl iod-
ophenylundecylate)& 94 2 ALy onf, 28 o]
297t JFzdgd e Agsolxn gl

18519 Schiff ol ol&) Aol A 4stiy ¢ Atk ¥
o AFAAA o] Mo FAY o)X=z FYAA
YAR(FAmiETHE, lower motor neuron dise-
ase)?l Agte] TAEPAE € L€ SFEA Hy
2.9, Hoefer ¥ Guttman (1944)¢’, Brazier £ (1946)
?’. Golseth ¥ Fizzell(1947)1V'5 gt = z}5o] 9
8 AT, daslel 4tk

Shea §(1950)%, Mendelsohn % Sola(1958)28,
Knutsson(1961)%), Kambin %(1962)2!), Brady %
(1969)!’, Hoover 5(1970)17), LaJoie(1972)26' 52 g
FAUVRL2E sE4AS Y4 4 322ds o
TAEG A7 AH YS4EE v FYPen R o
ToAAE FUL el sls) wja f2g A3 f4A8
¥Y4xE 2453 (Table 8).

B3R YREBAN TAEAAE Ao g 5uia)

Table 7. Electromyography findings.

Electromyography findings(nerve root)

Operative findings — 7™ Lsa&si L3 & L4 & L5 Negative ot
L2~L3 1 1
L3~L4 1 1
L4~L5 ' "25 2 3 30
L5~ S1 1 12 2 15
 L3~L4 & Lé~L5. 3
Lé~L5 & L5~S1 2 8 1 1
L2~L3 & L3~L4 1 2
& LA~L5
Negative 1 1
Total 1 32 14 10 1 6 64
- 404 - ABBEAPREE 158 HIN
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Table 8. Diagnosis of lumbar disc herniation

Percent accuracy
of diagnosis

Authors

Clinicalz‘r’;;lg};E.M.G.
Shea et al.(1950) - 87.3 90,0
Mendelsohn & Sola(1958) - 84.0  89.0
Kuntsson(1961), ' 77.0 75.2  78.3
Kambin et al.(1962) 52.0 80.0 62.0
Brady et al.(1969) 87.0 77.2  92.3
Hoover et al.(1970) - 84.0 87.2
LaJoie(1972) v - 77.0 54,0
Chung et al.(1980) 71.9  79.7  73.4

2 Aggel,

194 : A FE Z8UE st F2 7 kb o
&L Ak A4 YITITL FAA Sl 2
24 ol WA%E kel el(Fig. 2). 2 EFAE
of ol fqdoz galAgol Add FA5] FAddx 4AF
AA(71%:0.5-3msec., A4 5-100uv) 7} 2~203
29 TAH 2 T4 o2 vehdoi(Fig. 3). §
Aol By g2 “click”&o] EYHI4LB) o)
A AFAYE TRl A A A A 4
el Mg A & A7 Jehd o,

FA A dEld 4 de 2 e JYE diEd
o244 ohEg uF A4 TAELAN §4 Jdetd o
ol F=t9l GEEJBAL, motor unit) 2l ¥|P4ade] =}
T dvjsiy 4f4AdS 5o e dd e 3y
Aoz 7tFHch AN TAUE A Y& Aol 50%
vjakel A 4 f4d Fo] YebdeH(Fig. 4).

A AASTE A AJEFE g AAT
o] Wia TR F4&AA AT s L=

Fig. 2. Normal voluntary
muscle.

Fig. 5. Positive wave.

Vol. 15, No. 3, September, 1980

Bt 524 goiadvd, aF3RLEFANAE AYLE
ol F7tgtel, ol ok4dlalx vpehubAl & oH(Fig. 5).

3eiAl : Aol Al zinl T/E 5347 2R 8o 3
£ EFEHE LAY (Fig. 6). afAH2¢E A
€ B4 A4 delde Az 9 A Ze] Frbge] 3l
O (Fig, 7).

4ctAl: Aol Al THE HAPo s 434728 @
Foll 2o -LF4] #F4 Y(maximal motor unit act-
ion potentials)& #atdich AA TG Aol 29
A 4y er Jehdch, & 9 5l (volun-
tary motor unit)} 57} vjF 4o g A Fc).

S5edAl: ATHE o AAg Fo| TAEAAE 9 F
Ade FAE HYstod e AUYE F A5 gopdt},

AAZAY F4ol A€ dHe ZHELAA P3ldE
Crue $(1957) %), Knutsson(1961)%’s Johnson %
Melvin(1971)20.¢ gl o] g Rl A FHE,
Mendelsohn % Sola ( 1958)%7¢} Lajoie (1972 )20%-
Asdgs gA 44498 A2 o, Goodgold
% Eberstein(1972)12)= A4y S 49 z7)d &
A gFol F7HH & wastgcH(Table 9).

H3AY 28 2AEHAE 2 ¥)0e 2T o QF
A TG 44 Aol Fasw, Fa A3
FA7t HE ST F T~ A5 Y Y
s}7} A 2Rl dElR golxy H 3 Y T Ay
Bhvmg zslAte] sbssle B AHS F9el W
o8 e AA4 H99 HYug Ayslee FasiaHo
13,19)( Table 9).

TRAEA e 2E A4 YJUF AtE WY 471 ¢
th 2 olftE s, A A58 T4 Tl L5-S1 A
AAA g43tge] J2ow ygiAd g 4 3o
(Lateral Ls syndrome)231,33)  g4q)9l g &7t
Y23 B4 loold AAER BA4 FeAdNE

e

Fig. 3. Fibrillation.

i

Fig. 6. Normal motor
unit wave.

Fig. 4. Fasciculation.

4

Fig. 7. Polyphasic motor
unit wave,
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Table 9. Type and location of electromyography

Type Location
Authors Denervation Polyphasic Denervation Anterior Posterior  Anterior &
potentials potentials & polyphasic division division posterior
potentials | division
Spijk(1965) _ . _ 38.0 % 17.0% 45.0 %
Hoover et al. - 60.5% 26.7 % - - : -
(1970)

LaJoie(1972) 65.0 % 35.0% 27.0% 4.0% 1 69.0%
Chung(1980) - 58.9 %" 41.1% 42.9% 5.3 % 51.8 %
o] okglule] o FTAEHANE A58 FAAH T ‘
u zalol AR nodFgou HE3xdg  4£AAA V. o e

L5-Sl a3l qe] guig ned Fqck Fd & L4
L5 adme] WAl wa&Ael A LMIAHTo]
Futg 4 o623 4 Tl AL ldel4 o]
g WHe neFo, :

A2y, addagdel A% Aol 249 AAE
& FAl g 4 ol o Fol B,

ZAEA A FhSd ez Vel ASdeil) 4
A Zohhs o] g F 14~210] H I3} F%AE
o 2) ad7Hed Fxs} Aol AAAAR ddHz
S AL 4] A& A 3) AFAHF AAA 7|
Hol A& Wl 4)7EH o F 5) FAEAA A
o MAEst $& Aol AAZT gue] YolE TAE 4
AL 4oz vdehd + th

z2AEA4e oHezE Y4—AAGH 4 P ¥
2z &l 4o dEhd AFdE TAE A
AdAE fdon Jeld 4 A& A+ FF o,
Aol YU Est £3(73.4%), ARA el BHE € 5
gdoernzg wyoey Zad £3¢ Fo, 55F A=
"yt sAH D AL o $AL F Y, A
AdEe 47 9k, = 2E TEE FAIA . A4
dobstmz AAAZRE Ao, YAFAYeR Qg A
& F5odE g Fel A gk

A3 YREE L A2 £4¢ A4 F22 F
qgunPerc PEE vlwy F FAsHA =S, 5
Y4 Yee Ao 2RB2YE PUNHA AAE 4
Jloeme FUR4AA Agsle do] =82, 4 #
239 45 % AAste FAe FoldE
Fhgeel woh. E oHYAY g dod Foid #
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