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TeleEMG

NCV’s are usually ordered when patients are having prob-

lems with their muscles or nerves. Some of the most common 

problems for which an NCV test is requested include, Car-

pal Tunnel, Peripheral Neuropathy, Ulnar Neuropathy, low 

back and neck pain, Tarsal Tunnel, Sciatica, and disk disease 

among others.

What are some problems for which Nerve 
Conduction Velocities (NCVs) are ordered?

During an NCV, brief electrical shocks are delivered to the arm 

or leg in an effort to determine how fast or slowly the nerves 

are conducting an electrical current, or if they are conducting 

at all. In other words, the nerve works something like an electri-

cal wire. If the wire is functioning properly the easiest thing to do 

is run electricity through it. If there are any problems along its 

length, it will be found by a failure or slowing down of the cur-

rent to go through it. Likewise if the nerve is functioning properly 

then there will be no interruptions in the electrical currentbeing 

sent via the nerve. However, if there is disruption then a NCV test 

will be able to shed light on its nature and determine where the 

disruption is occurring to assist the healthcare professional in 

determining the cause of the problem.

What happens during an NCV? 

In order to properly assess the different nerves and mus-

cles in the body, a routine set of studies are performed in 

a patients arm and leg. In  the arm, routine studies include 

the Median, Ulnar and Radial nerves. In the leg routine 

789*/+7�/3)19*+�8.+�#96'1��#95+6@)/'1�!+643+'1��$/(/'1�'3*�
!+643+'1�3+6:+7�'7�;+11�'7�'�6+A+<�789*=��8.+���"+A+<��
#42+�3+6:+7�)438'/3�(48.�7+3746=�'3*�24846�@(+67��742+�
'6+�596+�7+3746=���3�8.+�3+6:+7�8.'8�)438'/3�24846�@(+67��
an additional study is performed, the F-Wave. In the pages 

within , each one of these studies will be covered in detail.

What nerves are tested during an NCV?



�+*/'3�#+3746=����3*+<���	��)2��

Distal Latency 1.93 ms 2.68 ms

Amplitude       18 µV  88 µV

Distal Velocity 49 m/s 66 m/s

Peak Latency 2.61 ms 3.46 ms

Peak Velocity 37 m/s 50 m/s

P

RTO

Wrist

Median Sensory

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�4:+6�8.+�('7+�4,�8.+�/3*+<�,/3-+6

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�4:+6�8.+�2/**1+�4,�8.+�/3*+<�,/3-+6

>   Measure 13 cms from the black electrode to the middle of the wrist

>   Stimulate the nerve at the wrist as seen in the picture at the right

>����3)6+'7+�78/29197�786+3-8.�938/1�'�2'</2'1�3+6:+�6+75437+�/7�4(8'/3+*�
�����5'8/+38�;/11�,++1�8/3-1/3-�'3*�+<5+6/+3)+�297)1+�)4386')8/43�

>   Be sure to look at the normal values in the table and at the waveform  

    to the right to properly identify the response

Common Symptoms of Median Neuropathy 

  > Worse in dominant hand

� > Dropping objects

 >��92(3+77��8/3-1/3-��.'3*�;6/78���8.92(��/3*+<�'3*�46�2/**1+�,/3-+6

 > May radiate up the arm, occasionally to the shoulder

 > Symptoms primarily at night

 > Patient wakes up and shake their hands to obtain relief

 > Frequently bilateral, although may only be symptomatic on one side

Median Sensory Setup

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.



%13'6�#+3746=���&8.���		�)2��

Distal Latency 1.58 ms 2.23 ms

Amplitude       13 µV  104 µV

Distal Velocity 46 m/s 66 m/s

Peak Latency 2.10 ms 3.05 ms

Peak Velocity 33 m/s 50 m/s

P

RTO

Wrist

Ulnar Sensory

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�4:+6�8.+�('7+�4,�8.+�1/881+�,/3-+6

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�4:+6�8.+�2/**1+�4,�8.+�1/881+�,/3-+6

>   Measure 11 cms from the black electrode to the side of the wrist

>   Stimulate the nerve at the wrist as seen in the picture at the right

>����3)6+'7+�78/29197�786+3-8.�938/1�'�2'</2'1�3+6:+�6+75437+�/7�4(8'/3+*�
�����5'8/+38�;/11�,++1�8/3-1/3-�'3*�+<5+6/+3)+�297)1+�)4386')8/43�

>   Be sure to look at the normal values in the table and at the waveform     

     to the right to properly identify the response

Common Symptoms of Ulnar Neuropathy
 > Weak hand, dropping objects 

 > Numbness/tingling fourth and/or fifth finger

 > Occasional elbow soreness 

 > Symptoms not related to night/daytime

 > Frequently on both sides

Ulnar Sensory Setup

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



"'*/'1�#+3746=����467��'3*���	��)2��

Distal Latency 1.29 ms 1.83 ms

Amplitude       15 µV  136 µV

Distal Velocity 50 m/s 67 m/s

Peak Latency 1.84 ms 2.54 ms

Peak Velocity 35 m/s 49 m/s

P

RTO

Foreram

Radial Sensory

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�(+8;++3�8.+�/3*+<�,/3-+6�'3*�8.+���
�����8.92(��7++�5/)896+�'8�6/-.8�

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�4:+6�8.+�8.92(

>����+'796+�	��)27�,642�8.+�(1')0�+1+)864*+�84�8.+�,46+'62��7++�5/)896+��
�����'8�6/-.8�

>   Stimulate the nerve at the 10 cms point as seen in the picture at the right

>����3)6+'7+�78/29197�786+3-8.�938/1�'�2'</2'1�3+6:+�6+75437+�/7�4(8'/3+*�
�����5'8/+38�;/11�,++1�8/3-1/3-�

>   Be sure to look at the normal values in the table and at the waveform  

     to the right to properly identify the response

Common Symptoms of Radial Neuropathy

 > Wrist drop 

 > Almost always unilateral

 > No associated pain

 > Occasional forearm/hand numbness

 > Symptoms always present 

Radial Sensory Setup

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



�+*/'3��4846����!����
�)2��

Distal Latency 2.30 ms 3.90 ms

Amplitude       6 mV  20 mV

Elb-Wrist Velocity 53 m/s 66 m/s

F Latency*  25 ms  35 ms

* Height dependent

P

RO

Wrist

Median Motor

F Wave

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�43�8.+��!��(+14;�8.+�('7+�4,�8.+��
�����8.92(��7++�5/)896+�'8�6/-.8�

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�'8�8.+�('7+�4,�8.+�8.92(

>   Measure 5 cms from the black electrode to the middle of the wrist   

������7++�5/)896+�'8�6/-.8�

>   Stimulate the nerve at the wrist as seen in the picture at the right

>����3)6+'7+�78/29197�786+3-8.�938/1�'�2'</2'1�6+75437+�/7�4(8'/3+*�
�����5'8/+38�;/11�,++1�8/3-1/3-�'3*�+<5+6/+3)+�297)1+�)4386')8/43�

>   Be sure to look at the normal values in the table and at the waveform  

     to the right to properly identify the response

>��"+:+67+�8.+�78/291'846�'3*�*4�8.+���;':+���+1/:+6�	��2'</2'1�78/291/��
    and measure the shortest latency F-wave �7++�5/)896+�'8�(48842�

Median Motor Setup

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



%13'6��4846���������
�)2��

Distal Latency 1.75 ms 3.50 ms

Amplitude       7 mV  17 mV

Bel EIb Velocity 52 m/s 73 m/s

Ab-Bel EIb Velocity 48 m/s 68 m/s

F Latency*  25 ms  36 ms

* Height dependent

F Wave

T
RO

P

P

P

R

R

O

O

T

T

Wrist

B Elbow

A Elbow

Ulnar Motor Response

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�43�8.+�����.'1,;'=�(+8;++3�8.+�� �
�����;6/78�'3*�8.+�('7+�4,�8.+�1/881+�,/3-+6��7++�5/)896+�'8�6/-.8�

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�'8�8.+�('7+�4,�8.+�1/881+�,/3-+6

>����+'796+�
�)27�,642�8.+�(1')0�+1+)864*+�84�8.+�7/*+�4,�8.+�;6/78��7++��
�����5/)896+�'8�6/-.8�

>   Stimulate the nerve at the wrist as seen in the pictures increasing 

�����78/29197�786+3-8.�938/1�'�2'</2'1�6+75437+�/7�4(8'/3+*��7++�5/)896+�'8�6/-.8�

>   Stimulate the nerve 3 cms below the elbow increasing stimulus   

�����786+3-8.�938/1�'�2'</2'1�6+75437+�/7�4(8'/3+*��7++�5/)896+�'8�6/-.8�

>   Stimulate the nerve 9 cms above the elbow increasing stimulus   

�����786+3-8.�938/1�'�2'</2'1�6+75437+�/7�4(8'/3+*��7++�5/)896+�'8�6/-.8�

>��"+:+67+�8.+�78/291'846�'3*�*4�8.+���;':+���+1/:+6�	��2'</2'1�78/291/��
����'3*�2+'796+�8.+�7.468+78�1'8+3)=���;':+��7++�5/)896+�'8�(48842�

Ulnar Motor Setup

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



#96'1�#+3746=����+14;��'11+4197���	��)2�

Distal Latency 2.18 ms 3.66 ms

Amplitude       6 µV  42 µV

Distal Velocity 37 m/s  58 m/s

Peak Latency 2.82 ms 4.57 ms

Peak Velocity 30 m/s 45 m/s

P

R
O

Sural Sensory

T

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�(+8;++3�8.+�1'8+6'1�2'11+4197�'3*�8.+�����
�����)./11+7�8+3*43��7++�5/)896+�

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�(+14;�/8

>   Measure 14 cms from the black electrode to the middle of the calf 

>   Stimulate the nerve over the middle of the calf as seen in the picture

>����3)6+'7+�78/29197�786+3-8.�938/1�'�2'</2'1�3+6:+�6+75437+�/7�4(8'/3+*�
�����5'8/+38�;/11�,++1�8/3-1/3-�*4;3�8.+�'301+�

>   Be sure to look at the normal values in the table and at the waveform to     

    the right to properly identify the response

Sural Sensory Setup

TeleEMG

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



#95�!+6�#+37����(4:+��'11+41497���	
�)2��

Distal Latency 2.01 ms 3.11 ms

Amplitude       4 µV  58 µV

Distal Velocity 35 m/s  61 m/s

Peak Latency 2.89 ms 3.94 ms

Peak Velocity 25 ms  41 ms

P

RTO

Superficial Peroneal Sensory

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�'(4:+�8.+�1'8+6'1�2'11+4197�

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�(+14;�/8

>   Measure 12 cms from the black electrode to the middle of the leg 

>   Stimulate the nerve over the middle of the leg as seen in the picture

>����3)6+'7+�78/29197�786+3-8.�938/1�'�2'</2'1�3+6:+�6+75437+�/7�4(8'/3+*�
�����5'8/+38�;/11�,++1�8/3-1/3-�*4;3�84�8.+�*46792�4,�8.+�,448�

>   Be sure to look at the normal values in the table and at the waveform to     

    the right to properly identify the response

#95+6@)/'1�!+643+'1�#+3746=�#+895

TeleEMG

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



!+643+'1��4846�����������)2��

Distal Latency 2.20 ms 3.81 ms

Amplitude       1.40 mV 10.10 mV

Bel FH Velocity 44 m/s  61 m/s

Abv Bel FH Vel 38 m/s 59 m/s

F-Latency*  40 ms  74 ms

* Height dependentF Wave

P

R

T

O

P

P

T

T R

R

O

O

Ankle

B Fib

A Fib

P

R
T

O

Peroneal Motor

>����!1')+�8.+�')8/:+��(1')0��+1+)864*+�43�8.+�����4:+6�8.+�*46792�4,�8.+�,448��'70�8.+��
������5'8/+38�84�(+3*�84+7�(')0;'6*�'7�/3�8.+�5.484�

>����!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�.'1,;'=�(+8;++3�����'3*�1/881+�84+

>    Measure 7 cms from the black electrode to the middle of the ankle

>����#8/291'8+�8.+�3+6:+�'8�8.+�'301+�/3)6+'7/3-�78/29197�786+3-8.�938/1�'�2'</2'1�
������6+75437+�/7�4(8'/3+*��7++�5/)896+�'8�6/-.8�

>    Stimulate the nerve 2 cms below the Fibular head increasing stimulus strength  

������938/1�'�2'</2'1�6+75437+�/7�4(8'/3+*��7++�5/)896+�'8�6/-.8����;'8).�,46�,448�
������*467/A+</43

>     Stimulate the nerve 8 cms above the Fibular head increasing stimulus

�������786+3-8.�938/1�'�2'</2'1�6+75437+�/7�4(8'/3+*��7++�5/)896+�'8�6/-.8����;'8).�,46��
�������,448�*467/A+</43

>�����"+:+67+�8.+�78/291'846�'3*�*4�8.+���;':+���+1/:+6�	��2'</2'1�78/291/�'3*
       measure the shortest latency F-wave

Peroneal Motor Setup

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



$/(/'1��4846��������	��)2��

Distal Latency 3.00 ms 6.00 ms

Amplitude       1 mV  16 mV

Velocity  31 m/s 59 m/s

F-Latency*  44 ms  77 ms

* Height dependent

P

R
T

O

Ankle

Tibial Motor

F Wave

>���!1')+�8.+�')8/:+��(1')0��+1+)864*+�(+14;�8.+�('11�4,�8.+�,448�'7�/3�5.484

>���!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�4:+6�8.+�('11�4,�8.+�,448

>   Measure 14 cms from the black electrode to the area between the medial     

     malleolus and the Achilles tendon

>   Stimulate the nerve behind the medial malleolus as seen in the photo

>����3)6+'7+�78/29197�786+3-8.�938/1�'�2'</2'1�6+75437+�/7�4(8'/3+*��5'8/+38�;/11��
�����,++1�8/3-1/3-�'3*�+<5+6/+3)+�84+�A+</43�

>���"+:+67+�8.+�78/291'846�'3*�*4�8.+���;':+���+1/:+6�	��2'</2'1�78/291/�'3*
     measure the shortest latency F-wave

Tibial Motor Setup

TeleEMG

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.

Legend: 
 �� 37+8�?�!��!+'0�?�$��$649-.�?�"��"+8963��84�('7+1/3+�



��"+A+<��#41+97���!478+6/46�$/(/'1���

Amplitude       0.81 mV 10.54 mV

Latency*  26 ms  42 ms

* Height dependent

Soleus

��"+,1+<���!478+6/46�$/(/'1

>�����70�8.+�5'8/+38�84�A+<�8.+�,448�'3*�51')+�8.+�')8/:+��(1')0��+1+)864*+�4:+6�����
������8.+�/3:+68+*�&�(+8;++3�8.+�)'1,�297)1+7��7++�5/)896+�

>����!1')+�8.+�6+,+6+3)+��6+*��+1+)864*+�(+14;�/8

>����#8/291'8+�8.+�$/(/'1�3+6:+�(+./3*�8.+�03++��7++�5/)896+����;'8).�,46������
������,448�51'38'6�A+</43

>    Start with low stimulation intensity and gradually build up

>����$.+���"+A+<�;/11�'55+'6�(+,46+�'�24846�6+75437+�/7�7++3�'3*�;/11�(+�
      further away from it

$/(/'1���"+A+<��#41+97��#+895

TeleEMG

The Normal Values above should be used as a reference 
only and not for data analysis as your values may differ.
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Use of standard distances is required to ensure proper comparison to normal values. Sensory 
stimulations are all performed in one spot, motors in 1 (Median and Tibial) or 3 (Ulnar and Peroneal) 
spots. For sensory and motor studies, stimulations are performed with the stimulator black (anode) 
electrode pointing to the black (active) recording electrode. H-Reflex and F-Wave studies are 
performed with the stimulator red (anode) electrode pointing to the black (active) recording electrode. 
Careful  skin  preparation  prior to  the test is  required to  ensure proper recording of action 
potentials.

%55+6�'3*��4;+6��<86+2/8=��+6:+�
Conduction Studies

��&��<5+68�#+8�%5
© Copyright 2008 TeleEMG, LLC. All rights reserved

Use of standard distances is required 

to ensure proper comparison to normal 

values. Sensory stimulations are all 

performed in one spot, motors in 1 

��+*/'3�'3*�$/(/'1��46����%13'6�'3*�

!+643+'1��75487���46�7+3746=�'3*�24-

tor studies, stimulations are performed 

;/8.�8.+�78/291'846�(1')0��)'8.4*+��

+1+)864*+�54/38/3-�84�8.+�(1')0��')-

8/:+��6+)46*/3-�+1+)864*+����"+A+<�'3*�

F-Wave studies are performed with the 

78/291'846�6+*��'34*+��+1+)864*+�54/38-

/3-�84�8.+�(1')0��')8/:+��6+)46*/3-�+1+)-

trode. Careful skin preparation prior 

to the test is required to ensure proper 

recording of action potentials.
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