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Objectives 

• Overview of Pediatric Electrodiagnosis (EDX) 
• Understand the different approach to EDX in 

children compared to adults 
• Be aware of potential pitfalls 
• Review how nerve conduction study values 

vary with age 



Reasons for referral 

•
Evaluate the floppy infant or child 

•
Hypotonia 

•
Hypertonia 

•
G

eneralized or segm
ental w

eakness  
•

N
orm

al or abnorm
al at birth 

•
Delayed m

ilestones 

M
yotonic Dystrophy 

Duchenne M
uscular Dystrophy 



How
 to approach the exam

ination 

•
Diagnostic challenge 

•
Plan the exam

ination 
•

History and physical exam
 

•
Electrodiagnostic exam

 
•

Patient and fam
ily education m

aterials 
•

Im
m

ediate pre-EM
G

 instruction 
   

A W
O

RD ABO
U

T PITFALLS 



Som
e Pitfalls 

•
Loose or insecure electrodes 

•
M

easurem
ent inaccuracies 

•
Volum

e conduction related inaccuracies 
•

Tem
perature related problem

s 

Corrective Actions 

•
Secure the electrodes 

•
U

se tape generously 
•

Self-adhesive electrodes 
•

Papoose board 
•

Avoid skin lotion (nem
esis # 1) 



Pitfalls 

•
M

easurem
ent 

•
Careful m

easurem
ent 

•
Eight or 9 cm

s. available 
•

O
ne centim

eter error = 12 %
 error in CV 

Pitfalls 

•
Volum

e conduction 
•

Check stim
ulus characteristics 

•
Spread through volum

e conduction 
•

Scrutinize w
aveform

s 



Tem
perature-related Pitfalls 

•
N

orm
al values determ

ined betw
een 32-36°C   

•
Surface tem

p of 37-38°C = near nerve tem
p of  36-

37°C 
•

Difficult to keep w
arm

 som
etim

es 
•

Allow
 tim

e for internal/external tem
perature 

equilibration 
•

Sm
all therm

ocouples respond to changes faster 
 

Eric Denys. AAEM
 M

inim
onograph # 14: Influence of Tem

perature (revised by Rutkove July 2001)  
 

Pitfalls 

•
Tem

perature �s  
•

Sensory conduction 
•

2 m
/s/�C, axilla to finger 

•
20 �C to 36 �C 
 



Pitfalls 

•
Tem

perature �s  
•

M
otor conduction 

•
Cooling of peroneal m

otor 
•

23.5 �C to 35 �C 
•

1.8 m
/s/�C 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Eric Denys. AAEM

 M
inim

onograph # 14: Influence of Tem
perature (revised 1991)  

 

Pitfalls 

•
Tem

perature �s  
•

Distal m
otor latency 

•
� 0.2 m

/s/�C 
•
� 35 �C to 25 �C 

•
U

lnar, m
edian and peroneal 

 



Pitfalls: Correction factors 

•
2.4 m

/s/°C, 29-38°C m
edian &

 ulnar m
otor 

(Henriksen) 
•

2.1 m
/s/°C, ulnar m

otor 
•

1.6 m
/s/°C, ulnar sensory (Halar) 

•
2.0 m

/s/°C, peroneal m
otor (Halar) 

•
1.5 m

/s/°C, m
edian m

otor (Edelw
jn) 

•
W

arm
ing is probably better 

Corrective Actions 

•
Control Tem

perature 
•

U
se w

arm
ing lights 

•
Keep baby in incubator 

•
Do EM

G
 in lab 

•
Electrical shielding in ICU

 



Additional preparation (optional) 

•
Cooperation can be a significant problem

 
•

Helpful strategies include: 
–

Sedation 
–

Thoughtful sequencing of testing 

Sedation 

•
Advantages and disadvantages  

•
Facilitates nerve conduction studies 

•
Assessm

ent of spontaneous activity 
•

Assessm
ent of M

U
P m

ore difficult 



Sedation 

•
All can benefit 
•

Ages 1 through 4 years old 
•

History of “injection behavior” 
•
� cooperation � anxiety 
•

Do not retain m
em

ory of procedure 
•

Interval exam
inations likely to be 

successful 

Sedation 

•
O

ral m
idazolam

 syrup (Versed)  
•

2 m
g/cc solution  

•
0.2 m

g/kg to 1 m
g/kg 

•
O

nset  about 10 to 20 m
inutes 

•
M

axim
um

 sedation about 60 m
inutes 

•
M

onitor vital signs 



Sedation 

•
Intranasal m

idazolam
 (Versed) 

•
Dosage, 0.2 m

g/kg divided betw
een nares  

•
5 m

g/cc solution 
•

U
se 1 cc syringe w

ithout needle 
•

O
nset  about 5 m

inutes 
•

M
axim

um
 sedation at 10 m

inutes 
•

M
onitor vital signs 

Sedation 

•
Tylenol w

ith codeine liquid + Ativan 
•

120 m
g acetam

inophen / 5cc 
•

12 m
g codeine / 5cc 

•
Codeine 0.5 m

g/kg to 1.0 m
g/kg 

•
Ativan (Lorazepam

) syrup 0.05 to 0.1 m
g/kg 

•
G

ive one hour prior to procedure 



Sequence of Testing 

•
Sensory nerve conductions 

•
M

otor nerve conductions 
•

Repetitive nerve stim
ulations 

•
N

eedle EM
G 

 

Sequence of Testing 

•
Sensory nerve conductions 

•
Least noxious 

•
U

seful starting point in hypotonia 
•

If norm
al, check for m

otor neuron, N
M

 
junction, or m

uscle cell problem
s 



M
otor N

erve Conductions 

•
N

eedle cathode reduces artifact 
•

M
otor N

CV � in proportion to prem
aturity 

•
N

ew
born 50%

 CV of adults 
•

Adult values by age 4 or 5  
•

CM
AP � from

 3.7 m
V to 10.5 m

V ADM
 term

 to 
age 12 U

lnar m
otor N

CV in Infants &
 

Children  
N

um
ber 

A
ge 

A
ge span 

N
C

V
 (M

/S
) 

6 
P

rem
ature Infant 

21- 40 days 
prem

ature 
18-22 

42 
Full Term

 
N

ew
born 

21-33 

98 
C

hildren 
U

p to 14 years 
old 

47-73 

Thom
as &

 Lam
bert, 1959 



M
ean m

otor N
CV Children 4-16 

years and in Adults 
N

erve 
A

ge 4-16 
years 

S
td. D

ev 
A

dults 
S

td. D
ev 

U
lnar 

58.2 M
/s 

± 9.7 
55.1 M

/s 
± 6.4 

M
edian 

57.2 M
/s 

± 8.2 
53.0 M

/s 
± 6.4 

P
eroneal 

53.0 M
/s 

± 9.6 
50.1 M

/s 
± 9.3 

Tibial 
47.9 M

/s 
± 9.2 

50.2 M
/s 

± 9.3 

N
 = 116. N

 = 80 < 4 y.o. N
= 36 > 4 y.o. Baer &

 Johnson 1965 

Peripheral m
otor &

 sensory N
CS in 

norm
al infants and children 

•
N

 = 92 norm
al infants and children 

•
Age = 1 w

eek to 6 years 
•

Surface electrodes 
•

M
otor &

 sensory conduction velocity 
•

Corrected distal m
otor latency 

•
F-w

aves 

G
arcia et al. Clinical N

europhysiology, 2000 



G
arcia et al. Clinical N

europhysiology, 2000 

G
arcia et al. Clinical N

europhysiology, 2000 

Adult 

Adult 



G
arcia et al. Clinical N

europhysiology, 2000 

Adult 

G
arcia et al. Clinical N

europhysiology, 2000 

Adult 

Adult 

Adult 

Adult 



G
arcia et al. Clinical N

europhysiology, 2000 

G
arcia et al. Clinical N

europhysiology, 2000 



G
arcia et al. Clinical N

europhysiology, 2000 

Sensory nerve conduction velocity studies 

Adult EM
G Accuracy Com

pared to M
uscle 

Biopsy in Childhood 
•

Retrospective study of 550 EM
G/N

CV over 5 
years (1999-2005) 

•
27 cases w

ith m
uscle biopsies, labs, follow

 up 
visits and final clinical diagnoses w

ere 
identified and studied 

•
Clinical history, exam

ination and review
 by 

pediatric neurologist w
as standard 

Rabie et al; Journal of Child N
eurology, July 2007 



EM
G Accuracy Com

pared to M
uscle 

Biopsy in Childhood 
•

N
erve conduction studies: 

•
1 sensory + 2 m

otor in low
er lim

bs 
•

1 sensory + 1 m
otor in the upper lim

bs 
•

N
eedle EM

G: 
•

2 proxim
al + 2 distal upper lim

b m
uscles 

•
2 proxim

al + 2 distal low
er lim

b m
uscles 

Rabie et al; Journal of Child N
eurology, July 2007 

EM
G Accuracy Com

pared to M
uscle 

Biopsy in Childhood 
•

Classifications: 
•

M
yopathic 

•
N

eurogenic 
•

N
eurom

uscular junction disorder 
•

N
onspecific  

•
N

orm
al 

Rabie et al; Journal of Child N
eurology, July 2007 



EM
G Accuracy Com

pared to M
uscle 

Biopsy in Childhood 
•

EM
G

: 74%
 (20/27) concurred w

 final Dx 
•

26%
 )7/27) discordant 

•
Discordant EM

G
 w

ere m
yopathies 

•
M

uscle biopsy: 87%
 (20/23) concurred w

ith 
final Dx.  

•
11/11 m

yopathies. 8/8 norm
al. 1 of 4 

neurogenic 

Rabie et al; Journal of Child N
eurology, July 2007 

EM
G Accuracy Com

pared to M
uscle 

Biopsy in Childhood 
•

Low
 EM

G detection rate (1/7) or 14 %
 for 

m
yopathies w

hen patient < 2 years old 
•

Im
proved detection rate 3/4 (75%

) for 
children > 2 years old 

•
5 congenital m

yopathies: 40%
 norm

al, 40%
 

m
yopathic, 20%

 neurogenic 

Rabie et al; Journal of Child N
eurology, July 2007 



Case 

•
5 Year old boy 

•
Long H/O

 ataxia 
•

O
bligatory w

heelchair user for a num
ber of 

years 
•

W
ork-up has included m

uscle biopsy, results 
unknow

n 
•

C/O
 � w

eakness of low
er lim

bs x 1-2 w
eeks 

Case 

•
M

uscle stretch reflexes absent 
•

U
ncooperative w

ith physical exam
 

•
N

erve conduction studies: Absent sural &
 

superficial peroneal sensory 
•

M
otor N

CS: See next 2 slides 
•

N
eedle EM

G: � #, �duration, � polys 
•

N
o abnorm

al spontaneous activity recorded  





Case 

•
Chronic axonal sensory and m

otor 
polyneuropathy, w

ith no evidence of acute 
change 

SU
M

M
ARY 

•
Different approach in infants &

 children 
•

Can be technically difficult 
•

Be aw
are of pitfalls 

•
Sedation m

ight be necessary 
•

Accurate, detailed H &
 P essential 

•
EDX useful in infants &

 children 
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