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	0��$� ���� � ��!��� .M� H,�� �0!�� �O� 	� &'� �� ��:   

Median versus ulnar pulm to wrist mixed verve study: 

�-��H
 �<H ��"�$ � ���� ��� @: � � <��-	?" �* 5 ����*� .��� @: � � <��-	 �� �<H ��"�$ � 5 �<H ��"�$ � ����
 �*�N) P�Q�����GF������ 9  ��&<��" �MK� �<H ��"�$ � 
 (� �
� ��,-<" .  

�"�$ � /��
E ��"�$ � ���� �� �MK� �<H �Ia  F���, O'��"��' 
 ���-9�8* 
 ��)K� � ���%� ���-� * �* ��)K� ��"�$ � ����
�,-<" � M �5  ��� ��&<��"  �'��* �*�N����*,� .  

 ���&<��"  �'��* G���� �� <* �7��� �� �� @: � &���"��,����� ����F &N� @	 �,� .  

P�8�� Q��:  

 &$` �� �� 
 G�� =��0� &'� D� �� ���� �������� �M7�� �* 2��7 � !" �* �� ��,6
� ��� �* 
G�� �'��* ���<:� � 5
�<��%� ����� .  

�M7�� �* �� F� �� ��� ��� �� �X> �
� �* (?6�	) &'� D� �� ��!�89����	�' 2��7 �* ���� ��� 
 G���� &�L�� 
� � * ]
 �
 �7
 ��� ���,��5 �M7�� �* �8cm �� �� ��� �
� �* �"�
�-:6� �� 9���N �0� F� 5 =��0� ��!�89����	�' 2��7 �*�����  


 &$` �"�
�-:6� t'������� .��� �� �X> �
� �* &'� D� �� ��,6
� ���  �%MH &�L�� 
� � * ]
 �* �� ����� dc* F� �� ���
 �7
 =\�� 
��,�� 5�M7�� �* �8cm �
�-:6� �0� F��� �� ��� �
� �* �" 5 =��0� ��!�89����	�' 2��7 �*����� .  

�<,- 6 = 	 � * u)->� @O' �"PL �<,- 6 �� 
 ;
�� ��"DL GF���� ��� 
� �� 9����� . F� d * u)->�0.4ms &'� ����� � T . 

  
 

	0��$���!��� � ���� ��� P��RS &�9�� �0% �0!�� �:  

Median versus ulnar digit 4 sensory latencies:  

��� �� &'� ��� �� &<� ��� �<H �j6 
 &'� ��,6
� 
 ���� ]���� �* l�-�� 2��7 �* ����� �-� * �� .��R\ &�L�� �<H �"�
�M7�� �9���� G���-'� =��0� ���* /�<:� �5 &'� �<��%� �*�N �<H �<,- 6 .  

 = �
�� �-�E = ,:�(antidromic) �M7�� �* �6
 �� �� ���9��A 2��7 �* ���� 
 ��,6
� ]���� =��0��*�
�-:6� F� /�<:� � ��"
) &'� �-��9 ���N .��R\ &�L�� �
� �* �� �-$`G1  
 ���v,6���	����-� ���� �
� �*G2  .�+�� (��-<�� ���v,6���-,�� ���� �
� �*

����� . &$` �<H Y�� =� ��� �" =��0� ���*����� 
 �<,- 6 = 	 u)->�PL �" �<,- 6 �� 
 ��";
�� (DL)  ��� 
� � *
 �$'�0������ .F� d * u)->�) ms   5/0&'� �3 $Z � T.( . �:�)20-9(  
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 ���20��	
�� :� �� ����� �� ��  

  
=��0��M7�� �* ���* �"�
�-:6� � * /�<:� ��� .�+�� ��!�89����	�' 2��7 �* 
 ���[� ! -'� 
 �"�� .  

 = �
������ 2��7 �* &<�(Corthodronic) &'� .�+�� �*�N ?" .�
�-:6� ���9��A 2��7 �* �� �� ���� 
 ��,6
� ��� �0� �� �"
 ���N��� 9
 �� �M7�� �* =��0� ��* �"�� /�<:� �  .�+�� .��R\ &�L�� �0������ .� � 7�� = ,:� ����!���  /��8!" =��0� ���F

]�,-A� .��R\ &�L�� �� ���� 
 ��,6
� ��j	�� &'�  

	0��$� ���� P�� D�,��=� � ��� �0!�� � � � D�0�� �(SL) ��!��� T U'���!�� �(INT):  

Median Second Lumbrical-Versus Ulnar Interossei Distal Motor Latencies: 

����� �K3* �� �M	���	
���G8 6���f ��"5  �*cts /E �* G�� ���4� 5&'� �:!�SNAP � <��-	 
 ���� ���� ����� �� 
 @: � ��"
 �-HCMAP  F� &$` �� ����APB  ����� ��"�$ � �6
 ��
�* � * F�SL  
INT ,��* &$` �*�N F�,"� .  

CMAP ��"SL  
INT ���N �* �� � -�� �
�-:6� /�(G1)  @����� �
�-:6� 
 .�' x����-� ��� � &!<N �* ��-<�� 
 Y��> �!�(G2) 5
 ���� �
�.
� &�L�� ���v,6���	����-�  &$`������ .��,6
� 
 ���� =��0� 5 .�+�� �� ������� . . �* &'� �:!� ����� �K3* ��

 Y�� ;
�� F� �$N �!� &'�� @: � � <��-	 =� & '�<H d��8��CMAP  ��:��$��6 � �
�(SL)  2��7 ��� �� �� ��� ��+��
 ;
�� F� ���* �<,- 6CMAP 6 � �
� �* B�*�� ��:��$��(SL) GF������ 9 G�� ��+�� @: � � <��-	 �� ��� .  
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CMAP  F� �M� ��Z �* ��,6
�CMAP &'� �-9�8* ���� . ��� �-��9 �S� �� ���* =��0� 
� �" ���* /�<:� �7���)10 -8  cm(  

�<,- 6 ��-<�� @O' �" �<��%����� .�<��%� &<� �M� ��Z �*�<,- 6 = 	 �@: � ��" ��!6�	 5P�<H &'� �� c�� &<� ����

�M7�� �* @O' 
�<��%� �!� ��<��%� 
 .��R\ &�L�� �<H � ����� �2L/INT ���� ���N� . 1� �,� V$@ 	� �����
�� ��&0��- �

	0��$� �"/� I�J�� ���=� >� � &=2� ��!��� � ���� �CTS  < 	<�43� .  

 ���'&0��->��)'� W��� �:  

Inching  /��� /��� ���* ��L�� � �� = ,:� &'� D� �� ��� =��0� �* �� ��Z ��CTS &'� . ��-,!L' =��0� ���� &<� ���
 ���� ���(inching) &'� ��	��� ���� ��Z �� .��- MO�E d��8�� �� 
 �<,- 6 �� ���R9�� �  r� ���9 �"5 /�8 � F� ��[�* .�L," �� ��-,� ��"

 &$`CMAP � F� ���� ��� �MKAPB5 &$` �� 
SNAP &�L�� F� ���� ������ � �� 
 G���� ��"5 ��� & !"� &<� ��� ��� .  
 F� =��0�cm 4 ;
�� �� ��-<�� t> �* ��!�89
�	�����  �7��� �* 
  cm1 5 ��cm 6�� ����� �� ��-<�� t> �* ��-<��*��� . ��

 =��0� �"   cm1 5#[�!3� �<,- 6 ms 3/0 – 2/0 � d��8���*��� .�<,- 6 �� ���R9�� �  r� ���9 �"5  /� '�, M �� G�,,� e�X� ���N
&'� ����� . = ,:� ��� �*��/��� =��0� �6
 ��� gc�� �� �3��4 z N� �0��� �* ��-<�� ��" 5 &$` h��> �*CMAP  ����

��,� &���:�� ��� /��� ��$�� �*5 &'� ����� �� <* .  

  
  

Fig. 20. 14 Stimulating the recurrent thenar motor 
branch in the palm. Stimulating the median nerve in the 

palm often is technically difficult. In many instances, the 

anode of the stimulator must be rotated to reduce stimulus 

artifact.  
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 ���20��	
�� :� �� ����� �� ��  

 ��A �*GF������ 9 �<,- 6 5��/��� �<��%� F� ��- MO�E �CMAP  ��SNAP ���� ��� =��0� �* 5 D� �� ��* =� 
 �� �� ��$:�
&'� 5�f�6���	
��� ���� �� ��-� * 2��)Z� � 'E5 �
E &'� �*� . �<H ��"�$ � ?" ����� ��"�$ � ���* ?" �<��%� ��� @	
/�:��&'� ��j	 ..�+�� ���* ��� &<�5 &'� ���� &'� D� �� =��0� =� 
 �� �� =��0� =� �R,� . �� �� �6�H ��Inching  ���*

�-��' =� �"&'� F� � ���� =��0� =� �M7�� ��� �� �-� .�>�� ������E z$Z��� ����� &���:�� � 5�>�� =��0� ���* �� ����� �
&'� D� 5E �� �-6�H �� ��,� �L-<A�* ��,� #[�!3� ���[�! -'�(=��0� &:� ��E �N��H) ���* ��-<�� &!' �* G� >�\ �� 5 ���N

��� 9� . . F�� /�� �<,� 
 ���O<�� ����O!� F� ���� �� ���� ��A
 ��-<�� �* &$<� ��!�89
�	 �� ��- MO�E &�� ����%� �� !"
&'� . ���O<�� ����O!� ����� �`�TD  F�� /�� �<,� 
PC  F� �-� * �� !" �<H ��"�$ � ��&'� �-��H ��"�$ � . ���� ��

����� 5 ��- MO�E ����%� &$<�CMAP  F� �-!� #[�!3� ��!�89
�	 �* ��-<��2/1  
SNAP F� �-!� ��!�89
�	 �* ��-<��6/1 &'� .
G�,"� /��� ��� F� ��[�* ����%� &'� l)* �������� .=��0� �� �Z�� �*�,��* ��!�89����	�' �"5  /��8!" =��0� ��H � � �� 



 ���* �-���� ��A
 �
�+� ]����  � ,\ ?"��* G��� G� ��	 8��� 
 l�� &:� ��E �* �, �F� . 

 

Fig. 20.15 Palmar and wrist stimulation comparison. The median nerve is stimulated at the wrist and palm while 

recording the abductor pollicis brevis muscle. Left, G1, Active recording electrode; G2, reference recording electrode; 

S1, stimulation at the wrist; S2, stimulation in the palm. Right, A significantly larger amplitude response stimulating in 

the palm compared to the wrist signifies conduction block (i.e., demyelination) across the wrist. 
  

 ��CTS �� =��0� �* �9� 5CMAP  ��SNAP  _ 4�� 
� ��� * &'�* � ��	 ��- MO�E �*���������* �-��� ��A
 � .  
1-  ��	��� ���� �0� �� /� '�, M �� �* �����` l)* �������� 

2-  � 'E<�������` ���� 
  

�<��%� &'� D� 
 �� =��0� F� G��E &'� �* ��- MO�E �������"� ���-�� �� &6�H 
� ��� �� .  
  

:��C� ���*  
 Case A Case B 

CMAP (stimulate wrist , record APB) 2 mV 2 mV 

CMAP (stimulate wrist , record APB) 6 mV 2 mV 

  

� �" ��  �� �� ���� ��� =��0� �* ����CMAP &'� ����� �H F� �-!� G��E &'� �* . @ � �� &'� D� =��0� �*A 5 ��- MO�E
CMAP %200  ��!�89
�	 �* ��-<�� ��- MO�E &$<� 
 ���� d��8��3  l)* �������� �L�� * 
 &'�����*� . @ � �� �*�%� ��B 

�L���� 
 ����� ��A
 &'� D� �* �� �� G��E &'� �* ��- MO�E � * ��
��� � "  � 'E ����<������*� .  
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Fig. 20.16 Change in compound muscle action potential (CMAP) and sensory nerve action potential (SNAP) 
amplitude across the carpal tunnel. To assess possible conduction block across the carpal tunnel, either the median 

CMAP or SNAP can be recorded with stimulation of the wrist and palm. Note that in normal controls, there is only a 

slight increase in amplitude between wrist and palm stimulation sites. A large difference in amplitude between wrist and 

palm sites in patients with carpal tunnel syndrome (CTS) signifies conduction block. For motor studies, a normal palm to 

wrist amplitude ratio is ≤1.2 and for sensory studies it is ≤1.6. (Adapted with permission from Lesser EA, Venkatesh S, 

Preston DC, et al. Stimulation distal to the lesion in patients with carpal tunnel syndrome. Muscle Nerve. 1995;18:503.) 
  

 

Fig. 20.17 Distal conduction block mimicking axonal loss. Low distal amplitudes usually are attributed to axonal loss. 

However, if conduction block is present distal to the typical distal stimulation site, it can mimic the pattern of axonal loss. 

Such is often the case in carpal tunnel syndrome (CTS) in which the lesion is distal to the usual distal stimulation site. 

Left, Median motor study, stimulating the wrist and antecubital fossa. Note that this appears to be a typical axonal loss 

pattern. Right, Median motor study, stimulating the palm and wrist. In this patient with CTS, a markedly higheramplitude 

CMAP is evoked stimulating the palm, signifying conduction block. The identification of conduction block not only 

localizes the lesion but also denotes a much better prognosis than axonal loss. The clinical clue to the presence of 

conduction block in a patient with CTS is a weak thumb abduction and relatively intact muscle bulk (i.e., no atrophy) of 

the abductor pollicis brevis muscle, with a low median CMAP stimulating at the wrist. 
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 ���20��	
�� :� �� ����� �� ��  

	0��$�D�� &�9�� 1� ���� � D����� .M� ��� �0% �0!�� �:  

 Median versus Radial Digit 1 sensory latencies:   

&<� &�L�� ����� �-� * �� ��� ���� 
 ������ ��� 
� �" t'�� �"������ .&$` ���* 5�
�-:6� ���N �
� &�L�� �
� �"��� 9 ��
 �� ����7 �*G1  
 ���v,6���	����-� ���� �
�G2 �M7�� �* 
 �,��* ���v,6���-,�� ���� �
�:� ��"�
�-:6� F� /�< 5 
 ������ ]����

 G��� =��0� �� �� ���������� . ���N �<��%� ���� �<,- 6 = 	 �� 
 ;
�� �<,- 6 
 ���* ��!�89����	�' ���* =��0���� 9�� .  
�* �
�<� �� �-� * u)->� ���9�"  cm  5/0 �<,- 6 � * ]�<0� �3 $Z � T ��� 
� ��"����� .  

  
  

 &��' 	0��$�&�9�� 	� X��: �� X��: 	� O� �0% D�$��:  

(�� ��Z �� �<H �������� ��-,!L' �'��*)  

Wrist to palm versus palm to digit sensory conduction velocity: 

 ��%-�� &��' = ,:� ���(conduction velocity) ���� ��� ��Z �� �� �<H 5 �<��%� /�<:� ��Z �* /�!L' 
� ����,�� ./�!L' 
&�L�� �* &'� D� .
� /�!L' 
 (?6�	) &'� D� �* �� �
� ����*,� .�'�,� = ,:� ��� ���* �-� * ��Z &M� �* .�' &�L�� ��

&'� . 2��7 �* G�,,� &$` ��"�
�-:6�G1  
 ��!�89
�	 ���v,6���-,�� ���� ��G2  ���N ��-<�� ���v,6���-,�� ���� ����� 9�� .
�M7�� �� ���� ��� ��-*� F� gc�� �G1  =��0� �� ������� �! � �� &'� D��� #���+� @O' 
�M7�� � ���) &�L�� �� �� �

�M7�� =��0� (�M$N =��0� ������ . ��%-�� &��'(CV)  �* &'� �*��* ?6�	 �* ��CV  �� ]�4 &�L�� �* ?6�	CV &�L�� �* �� 5
 �* ? <%�CV �4 &�L�� �* ?6�	 �� ]2  ��R,�CV &�L�� �* �� . 

� �
� � �

�2 � �� 	 �
 

 


