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Cardinal Rules of EMG 3: When in Doubt, Re-Examine the Patient

Jung Bin Shin, M.D., Ph.D.

Department of Physical Medicine & Rehabilitation
National Health Insurance Corporation lisan Hospital

The Electrodiagnostic (EDX) studies must be planned according to the clinical context. Every EDX eval-
uation should begin with a brief history and directed physical examination. The EDX evaluation should
maintain a proper balance between collecting the necessary data to answer the clinical question and mini-

mizing patient discomfort.

Sufficient nerve conduction studies (NCSs) and needle electromyography (EMG) can usually be per-

formed within 1.0~ 1.5 hours to arrive at an accurate electrophysiologic diagnosis.

Electromyographer should begin the study with the area of most interest. By planning ahead and consid-
ering which NCS should be performed first and which muscle should be sampled on needle EMG, an

accurate diagnosis may be reached in many patients, even when only few NCSs or muscles are examined.

The EDX studies may identify minor abnormalities that may suggest subclinical disease or may be irrele-

vant.

Clinically insignificant findings occur partly because of the wide range of normal values.

A diagnosis based on minor EDX abnormalities that do not correlate with the clinical manifestations may

be hazardous.

An unexpected abnormal finding on NCS or needle EMG that does not fit the clinical examination should

always raise the possibility of a technical problem.

One can usually be certain of a diagnosis only when the clinical findings, NCSs, and needle EMG abnor-

malities all correlate well.

Key Words: History, Physical examination, EDX, EMG, NCS

M &
WA A4S BY Bx9 a2 Adse
0 £33 g8 a9t AA9ANe FE Bhe

Address reprint requests to Jung Bin Shin, M.D.
Department of Physical Medicine & Rehabilitation N - H - |

FH9E Z2Hstn 712 e A8 (underlying
pathophysiology) & 83tz A3 Fx2 % aksls)
o Ago] Azt uie} ojgA WslslerE Hrjshe
Aolth, oulgle AL AA 2RE A daMe
A4 AAEE Adetn, B HlOIEie A,

Qe 27e HE ANSE Aol Wasith e 5

_J_

- C llsan Hospital,

#1232 Baeksuk-dong, llsan-gu, Goyangsi, Gyunggi-do, 411-815, Korea

TEL: 82-31-900-0671,

FAX: 82-31-900-0343, E-mail: jbshin@nhimc.co.kr

- 134 -



Ho| RA B ofFe] B THE A 2HE o
Aot ofF 2894 BTk Zzel Ak A
Axel 288 Ho. aeivl dadE Qs
dwio] Fasth 2o AR ANAHE YA
of we ge oue AdG. dE S BAY

recruitment®] #AZ EHkela, LETY LAY
z 2

7*1“—‘7’\]@"] Z7V8 A4 A AAE Wi AAE W
W spinal muscular atrophy, ®i Q@ Zopv}
B §82 5 A4 Q) o8 hExle ¢
Aazdol 83 JgS A Hrth dFEY A¢ 2
AE AA g=oz Zagk Ady dlide s
). FEAGRL 2AE A AHI BRI olghy

AAaz Bl QA el BusteloRi,

1. M| Mtet AALE a0l AGM HiEat 2
2 AtEtE g 50l Fo{of gt

2) A7) Zdet Habks 71E WeAeE e
3) A7) 2 dale Bl Ad d=s FFd @
o )

51.1—_’_, .UL-“L;: oAl L bl — °
84 Absh Bubsojof gtk

6) 7] 2Ids AA] 83 wolEE dofof &4
B gate] B AR dfokint

Table 1. Motor Conduction Studies examined by Local Clinic A
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Nerve Sites Latency (ms) Amp (mv) Vel (m/s)
Wri . .
Rt. Ulnar nerve st 3.25 72 66.7
B elbow 6.55 6.5
Rt. Comm. Peroneal nerve Ankle 540 23 424
Fib head 12.95 23
Wrist 3.15 6.3
Rt. Median nerve 58.6
Elbow 6.65 59
Ankle 8.20 14 475
Lt. Comn .
t. Comm peroneal nerve Fib head 1525 L0
. Ankle 490 4.2 199
Rt. Tibial nerve Knee 1375 3 .
. Ankle 5.70 2.7 01
Lt. Tibial nerve Knee 1520 20 .

Rt:Right;Lt:Left;:B elbow:Below elbow; Fib : Fibular ;Amp:Ampulitude; Vel: Velocity
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Table 2. Sensory Conduction Studies examined by Local Clinic A

Nerve Site Latency (ms) P-P Amp (mv)
Rt. Ulnar nerve Wrist 345 81.8
Rt. Radial nerve Forearm 3.20 16.9
Rt. Sural nerve Calf 340 14.5
Rt. Median nerve Wrist 335 55.7
Lt. Sural nerve Calf 4.30 8.3

Rt:Right;Li:Left; P-P Amp:Peak to Peak Amplitude

Table 3. Needle Electromyographic findings studied by Local Clinic A

Muscle LA. Fib. PSW  Fasc. Myotinic Discharge ~M.U. PP. LMU. RP
Rt. EDB NMU P-C
Rt. AH +1 NMU P-C
Rt. GCM NMU P
Rt. VM NMU C
Rt. TA NMU P-C
Rt.PL +1 NMU C
Lt. EDB NMU C
Lt. AH +1 NMU P
Lt. GCM NMU P
Lt. VM NMU C
Lt. TA NMU P-C
Lt.PL NMU C
Rt. Lumb PSP(L) +1 +2

Lt. Lumb PSP(L) +1 +2

Rt. Lumb PSP(M)
Lt. Lumb PSP(M)

LA.: increased insertional activity Fib. : fibrillation P.S.W : positive sharp waves Fasc. : fasciculation M.U. : motor unit SMU - short
duration M.U. P.P. : polyphasic potential SP : short duration polyphasic potential LP : long duration polyphasic potential L.M.U. :
large motor unit NMU : normal motor unit C : complete P : partial S : single C-P : complete to partial P-S : partial to single R.P :
recruitment pattern of motor unit GCM : gastrocnemius TFL : tensor fascia lata VM : vastus medialis TA : tibialis anterior PL : per-

oneus longus EDB : extensor digitorum brevis EHL : extensor hallucis longus AH : abductor hallucis.

4 2% AW2(good), FVE WITT(GaiDFH AW 1) LFUANE A4 4 F2 MBAAS 42 A2
Z(good)d ka7l HSITh FH VA olst Relol A7) U9 A A Aol wANAT, 27t
A 27 A%E sasgon 32 o 2 o AAA 1827 AE 22 olgae

A
] A
2 Qo By JoHE shAUY. I N 5 .
3 2} ek g, $2 % AWM e wskn, H
}\o].

o> o

A9 M7 AALE Akt (Table 1, 2,
3). ABAT Ar AZAE AAAHL Table 1,
2, 3% 2%3, FoaE F2 HIAAGA AAe Aol #EED F= dRAZd LEUEE

o, _\;:1_‘ EZi
OO
I

d
i
o
)
r
)
¢ —{O
A
o
=)
M
ry
2
=
o
O
24

49.75 ms°lR, H WARAME $30] 35.75 A9 T Egol BAEHAD

ms, #5°] 36.00 msolActk. Y9 Z& A7S A 2) ANHoR 99 AR AAoz 4 vTAA

Abazioz AUdME thedt 2e ZES Wt I F AENEE AET ohiA T2 A 3
31 85R ARTWHY JleAE WA 5 gk



t0
0x

A9 fistre A7 A Aol hsjed B}
A <24l 4717 gt

A7 Sl Thid AZWRAs)L Sk Aol Adld
e B WA A3 Ty B AR B
shu 93y AAAe AR WA & gokn
sk obvh AANBAEAN Uehd 87
AE 74 HEol hig B2 AN A54E o
¥ol AZs9d Aos AAYAT P 714 oF
g WA 4avE 435929 2R A%
o A Brhelelok 4 @RSt A7el Bk E
3% 2929 Y2AsAN F223N 2T o B
& WFg ARRY 2ol B RS melshd Thiy
LERAZPARTE 855 4498 1 Aol 2
0u 2 4 gt vge] 8% 432 Pl g4
o QPHOR 1 s4E AEseol shed o]
of the 2ol gl

AR G F B A% BET BAe) 54
ol o WA BEdoz A4 Hsch Bl B
7AW AALE TA AlstieH(Table 3.4,5). BE Y
A4 AU AAE A9 F e 2e ARE
91+,

D

A

A 2 FS A NA ARE ABAEZA

i

Table 4. Motor Conduction Studies examined by Hospital B
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Nerve Sites Lat (ms) Amp (mv) Vel (m/s)
. Wrist 29 18.1
Rt. Median nerve 60.6
B. elbow 6.6 17.1
Rt. Ulnar nerve Wrist 23 13.7 603
B. elbow 6.2 13.6
k1 . .
Rt. Peroneal nerve Ankle 4.9 1.7 472
Fib head 120 1.7
Ankle 5.7 16.2
Rt. Posterior tibial nerve 442
Knee 145 124
Wrist 2.7 194
Lt. Median nerve 60.6
B.elbow 6.6 17.1
Wrist 2.6 13.7
Lt. Ulnar nerve 60.3
B. elbow 6.2 13.6
L P | Ankle 59 2.0 409
t. Peroneal nerve Fib head 14.1 17 '
o Ankle 5.7 170 416
Lt. Posterior tibial nerve Knee 146 147 .

Rt:Right;Lt:Left;B .elbow:Below elbow; Fib : Fibular ;Amp: Amplitude;Vel:Velocity
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Table 5. Sensory Conduction Studies examined by Hospital B

Nerve Site Latency(ms) P-P Amp (mv)
Rt. Median nerve wrist 2.7 13.8
Rt. Ulnar nerve wrist 2.8 20.2
Rt. Sural nerve Calf 4.5 13.9
Lt. Median nerve Wrist 33 127
Lt. Ulnarnerve wrist 2.9 12,6
Lt. Sural nerve Calf 36 11.7
Rt:Right;Lt:Left; P-P Amp:Peak to Peak Amplitude
Table 6. Needle Electromyographic findings studied by Hospital B
Muscle LA. Fib. PSW Fasc.  Myotonic Discharge M.U. PP. LM.U. RP
Rt. T.A + +2 NMU P-C
Rt. GCM + +1 +2 NMU P-C
Rt. VL + +1 +3 NMU P
Rt. biceps NMU C

LA, : increased insertional activity Fib. : fibrillation P.S.W : positive sharp waves Fasc. : fasciculation M.U. :

motor unit SMU : short duration M.U. P.P. : polyphasic potential SP : short duration polyphasic potential LP : long

duration polyphasic potential L.M.U. : large motor unit NMU : normal motor unit C : complete P : partial

S : single C-P : complete to partial P-S : partial to single R.P : recruitment pattern of motor unit

GCM : gastrocnemius VL : vastus lateralis TA: tibialis anterior

Fig. 1. Lower lumbar spine magnetic resonance image (Sagittal

T2 weighted image)
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Fig. 2. Thoracolumbar spine magnetic resonance image, Sagittal T1 weighted image (A), Sagittal T2 weighted image (B), Axial T1

Axial T2 weighted image (D) showed abnormal mass at T12 intramedullary area.

s

weighted image (C)

)

)

HARAE

e

M.

g},

G5 Fofo}

4

)
p iy
o

2 Relr

&
A

|

A
=2
=

e
A

!
A

C\* o
iy <

mK
Nro
Ko
d
2
cl
~
5
~
J)J
i
)A
|
)
e
N
e
% Mﬂ
A= ym
B
B
)
oR M
R
X o
fire)
= o
N~ R
B
5 ~
x4
o _
fon ©
k- ol
o T
~ 4
g
%o o
oH %o
3
Rk
(o]
% EL
oy K
o
;OU
o ol

- 139 -



0

€ 7N Az 237 Y drit Jgo] B3
oo} gt}
oAz EE oA AF ot

4474 A HRoutine)gHe 22 itk 284 el
YEy vl AAeas #@A st vjEsiAs A7)
At P Ao AIZFE UF @ol o3l Yot A
NZAGHAL AA AIZEE AT AR ghojo} sk,
AlZko] FEob gttt ARG N HF
< 7|9 G AZIAG 279 Autd FEE BA3}
3 YA AF 2AE weA] Zo] nEd 7PEA

}

il

[y

- 140 -

1=E8

. Dumitru D, Zwarts MJ: Chapter 14. The eletrodiagnostic

medicine consultation: approach and report generation. In
Electrodiagnostic medicines. Philadelphia. Hanley & Bel-
fus, inc. 2002

. Dumitru, Zwart MJ: Chapter 15. Electrodiagnostic medi

cine pitfalls. In Electrodiagnostic medicines. Philadelphia.
Hanley & Belfus, inc. 2002

. Shapiro BE, Katirji B, Preston DC: Chapter 7. Clinical

electromyography. In Neuromuscular disorder in clinical

practice. Butterworth-Heinemann. 2002





