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I. PRESENTATION DU SUJET 

1. La chirurgie thyroïdienne  

1.1. Généralités  

Il existe différentes indications à un geste chirurgical sur la glande thyroïde; 

les étiologies carcinologiques et endocriniennes en sont les principales.  

Le geste opératoire consiste le plus souvent en une thyroïdectomie totale mais 

�L�O�� �S�H�X�W�� �V�¶�D�J�L�U�� �S�D�U�I�R�L�V�� �G�¶�X�Q�H�� �O�R�E�H�F�W�R�P�L�H�� �W�K�\�U�R�w�G�L�H�Q�Q�H�� �R�X�� �G�¶�X�Q�H�� �W�R�W�D�O�L�V�D�W�L�R�Q�� �F�R�P�S�O�p�W�D�Q�W��

une lobectomie �D�Q�W�p�U�L�H�X�U�H���� �/�H�� �J�H�V�W�H�� �W�K�\�U�R�w�G�L�H�Q�� �S�H�X�W�� �S�D�U�I�R�L�V�� �V�¶�D�F�F�R�P�S�D�J�Q�H�U�� �G�¶�X�Q�H��

�S�D�U�D�W�K�\�U�R�w�G�H�F�W�R�P�L�H���R�X���G�¶�X�Q���F�X�U�D�J�H���F�H�U�Y�L�F�D�O�� 

 

1.2. L�¶�D�Q�D�W�R�P�L�H���Q�H�U�Y�H�X�V�H���F�H�U�Y�L�F�D�O�H 

 Tous les muscles du larynx, sauf le muscle crico-thyroïdien, sont contrôlés par 

les nerfs laryngés récurrents (ou nerfs laryngés inférieurs) droit et gauche qui sont 

des branches des nerfs vagues (nerfs pneumogastriques ou Xème paire crânienne) 

droit et gauche. Le nerf laryngé récurrent se détache du nerf vague en avant de 

l'aorte à gauche, et en avant de l'artère sous-clavière à droite. Il gagne alors de part 

�H�W�� �G�
�D�X�W�U�H�� �O�
�D�Q�J�O�H�� �°so-trachéal, puis le pharynx en glissant sous le muscle 

constricteur inférieur. Il chemine alors dans un tunnel limité en dedans par le chaton 

cricoïdien, en dehors par la petite corne du cartilage thyroïde et en arrière par la 

muqueuse pharyngée. 
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Figure 1 : �D�Q�D�W�R�P�L�H���G�H�V���V�W�U�X�F�W�X�U�H�V���G�H���O�¶�K�\�S�R�S�K�D�U�\�Q�[���H�W���G�H���O�D���J�O�D�Q�G�H���W�K�\�U�R�w�G�H : vue postérieure 
���G�¶après Palli-Science) 

 

 

 

Figure 2 : �D�Q�D�W�R�P�L�H���G�H�V���V�W�U�X�F�W�X�U�H�V���G�H���O�¶�K�\�S�R�S�K�D�U�\�Q�[���H�W���G�H���O�D���J�O�D�Qde thyroïde : vue latérale droite 
���G�¶après Palli-Science) 
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1.3. La paralysie récurrentielle  

Il existe un rapport anatomique étroit entre le nerf laryngé récurrent et la 

glande thyroïde. Un geste chirurgical sur la glande thyroïde peut être responsable 

�G�¶�X�Q�H�� �O�p�V�L�R�Q��du nerf récurrent laryngé (par section, traction, blessure thermique, 

ligature...). La lésion du nerf laryngé récurrent intervient le plus souvent au niveau de 

son point de pénétration dans le muscle constricteur inférieur, zone dans laquelle 

son adhérence à la glande thyroïdienne est maximale. Il existe alors une dysfonction 

�G�H�� �O�D�� �F�R�U�G�H�� �Y�R�F�D�O�H�� �K�R�P�R�O�D�W�p�U�D�O�H�� �T�X�¶�L�O�� �L�Q�Q�H�U�Y�H���� �F�¶�H�V�W�� �O�D�� �S�D�U�D�O�\�V�L�H�� �U�p�F�X�U�U�H�Q�W�L�H�O�O�H����

complication chronique redoutée de la chirurgie thyroïdienne.  

La paralysie récurrenti�H�O�O�H�� �H�V�W�� �O�D�� �S�O�X�S�D�U�W�� �G�X�� �W�H�P�S�V�� �U�H�V�S�R�Q�V�D�E�O�H�� �G�¶�X�Q�H��

dysphonie. En cas de paralysie récurrentielle bilatérale, il existe un risque vital par 

asphyxie, les cordes vocales pouvant êtres bloquées en adduction. 

Le diagnostic de paralysie récurrentielle est confirmé par une laryngoscopie 

vigile (fibroscopie nasale souple) qui met en évidence une immobilité cordale et 

élimine une cause traumatique endolaryngée. Dans certains centres, la 

laryngoscopie est systématique en post-opératoire de chirurgie thyroïdienne, dans 

d�¶�D�X�W�U�H�V�����H�O�O�H���D���O�L�H�X���V�¶�L�O���H�[�L�V�W�H���X�Q�H���U�D�L�V�R�Q���G�H���O�D���V�X�V�S�H�F�W�H�U�����G�\�V�S�K�R�Q�L�H�����S�H�U�W�H���G�H���V�L�J�Q�D�O��

au neuromonitorage (cf infra) ou dysfonction du système de monitorage nerveux). 

�/�H���W�D�X�[���G�H���S�D�U�D�O�\�V�L�H���U�p�F�X�U�U�H�Q�W�L�H�O�O�H���H�V�W���Y�D�U�L�D�E�O�H���V�H�O�R�Q���O�¶�L�Q�G�L�F�D�W�L�R�Q���F�K�L�U�X�U�J�L�F�D�O�H�����O�D��

procédure et les conditions opératoires mais peut être de 6% pour les paralysies 

temporaires et de 1% pour les paralysies définitives (définies 12 mois après la 

chirurgie) (1). Le risque est augmenté en cas de chirurgie carcinologique�����V�¶�L�O���\���D���X�Q��

�F�X�U�D�J�H�� �G�X�� �F�R�P�S�D�U�W�L�P�H�Q�W�� �F�H�U�Y�L�F�D�O�� �F�H�Q�W�U�D�O���� �V�¶�L�O�� �V�¶�D�J�L�W�� �G�¶�X�Q�H��reprise chirurgicale, dans 

�O�H�V�� �F�H�Q�W�U�H�V�� �T�X�L�� �S�U�D�W�L�T�X�H�Q�W�� �S�H�X�� �G�H�� �F�K�L�U�X�U�J�L�H�� �W�K�\�U�R�w�G�L�H�Q�Q�H�� �R�X�� �V�L�� �O�¶�R�S�p�U�D�W�H�X�U�� �H�V�W�� �S�H�X��

expérimenté (2). 
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2. Le neuromonitorage  

2.1. Principe  

 Le neuromonitorage est une évaluation �H�Q�� �W�H�P�S�V�� �U�p�H�O�� �G�H�� �O�¶�p�W�D�W�� �G�H��

�I�R�Q�F�W�L�R�Q�Q�H�P�H�Q�W���G�¶�X�Q���V�\�V�W�q�P�H���Q�H�U�Y�H�X�[��  

Pour le cas de la chirurgie thyroïdienne et parathyroïdienne, on cherche à 

évaluer la fonction des muscles intrinsèques du larynx par la mobilité des cordes 

vocales après stimulation du nerf vague pour pouvoir évaluer la conduction nerveuse 

du nerf laryngé récurrent (branche du nerf vague). 

 

2.2. Matériel  et données  

 Le neuromonitorage nécessite un système de stimulation, un système de 

�U�H�F�X�H�L�O�� �G�H�� �O�D�� �U�p�S�R�Q�V�H�� �j�� �O�D�� �V�W�L�P�X�O�D�W�L�R�Q�� �Q�H�U�Y�H�X�V�H�� �H�W�� �X�Q�� �V�\�V�W�q�P�H�� �G�¶�D�I�I�L�F�K�D�J�H�� �G�H�V��

résultats.  

 �/�H���V�\�V�W�q�P�H���G�H���V�W�L�P�X�O�D�W�L�R�Q���V�H���S�U�p�V�H�Q�W�H���V�R�X�V���O�D���I�R�U�P�H���G�¶�X�Q���V�W�\�O�H�W���T�X�L���V�H�U�D���P�L�V��

�D�X�� �F�R�Q�W�D�F�W�� �G�X�� �Q�H�U�I�� �S�R�X�U�� �G�p�O�L�Y�U�H�U�� �O�¶�L�P�S�X�O�V�L�R�Q�� �p�O�H�Ftrique (monopolaire ou bipolaire) 

intermittente ou continue. Il existe des électrodes de terre qui sont fixées sur le 

patient. Le seuil de stimulation est la plupart du temps de 1mA (le plus faible possible 

tout en restant supra maximal). 

La méthode pour tester la fonction des muscles intrinsèques du larynx était 

�K�L�V�W�R�U�L�T�X�H�P�H�Q�W���O�¶�R�E�V�H�U�Y�D�W�L�R�Q���J�O�R�W�W�L�T�X�H���R�X���O�D���P�H�V�X�U�H���G�H���O�D���S�U�Hssion glottique. De nos 

jours, le système peut être des électrodes insérées dans les cordes vocales, des 

électrodes de surface positionn�p�H�V�� �F�R�Q�W�U�H�� �O�¶�D�L�U�H�� �S�R�V�W-cricoïde ou des électrodes 

�I�L�[�p�H�V���V�X�U���X�Q�H���V�R�Q�G�H���G�¶�L�Q�W�X�E�D�W�L�R�Q�����&�H�V���G�H�U�Q�L�q�U�H�V���V�R�Q�W���O�H�V���S�O�X�V���X�W�L�O�L�V�p�H�V���F�D�U���H�O�O�H�V���V�R�Q�W��

�Q�R�Q���L�Q�Y�D�V�L�Y�H�V�����I�D�F�L�O�H�V���G�¶�X�W�L�O�L�V�D�W�L�R�Q���H�W���R�Q�W���X�Q�H���O�D�U�J�H���V�X�U�I�D�F�H���G�H���F�R�Q�W�D�F�W���D�Y�H�F���O�H�V���F�R�U�G�H�V��

vocales. 

Le système de stimulation et le système de recueil sont réunis par un boîtier et 

la réponse est exploitée par �X�Q���V�\�V�W�q�P�H���G�¶�L�Q�W�H�U�S�U�p�W�D�W�L�R�Q�����/�D���U�p�S�R�Q�V�H���j���O�D���V�W�L�P�X�O�D�W�L�R�Q��

est une courbe bi ou triphasique. Les données du neuromonitorage sont �O�¶�D�P�S�O�L�W�X�G�H��



21 
 

et la latence, qui sont dél�L�Y�U�p�H�V���j���O�¶�R�S�p�U�D�W�H�X�U���F�K�L�U�X�U�J�L�F�D�O���S�D�U���V�L�J�Q�D�O���V�R�Q�R�U�H�����Y�L�V�X�H�O���R�X��

les deux. 

�/�¶�D�P�S�O�L�W�X�G�H�� �G�X�� �V�L�J�Q�D�O��est corrélée avec le nombre de fibres musculaires 

participant aux mouvements de la corde vocale homolatérale, �L�O���V�¶�D�J�L�W���G�H���O�D���G�L�I�I�p�U�H�Q�F�H 

entre le sommet de la première partie positive du signal et le point le plus bas de la 

partie négative du signal qui suit. La latence dépend de la vitesse de dépolarisation 

et de la distance entre le point de stimulation et le point de recueil (3). La latence 

�G�p�S�H�Q�G�D�Q�W���G�X���V�L�W�H���G�H���V�W�L�P�X�O�D�W�L�R�Q�����T�X�L���H�V�W���L�Q�G�p�S�H�Q�G�D�Q�W���G�H���O�D���I�R�Q�F�W�L�R�Q���Q�H�U�Y�H�X�V�H�����F�¶�H�V�W��

�O�¶�D�P�S�O�L�W�X�G�H���T�X�L���H�V�W���X�W�L�O�L�V�pe dans la littérature pour évaluer la fonction nerveuse. 

 

 

Figure 3 : �U�H�S�U�p�V�H�Q�W�D�W�L�R�Q���V�F�K�p�P�D�W�L�T�X�H���G�¶�X�Q���V�L�J�Q�D�O���G�H���Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H 

 

2.3. Procédure de neuromonitorage en chirurgie thyroïdienne  et perte 

de signal  

�/�¶�L�G�H�Q�W�L�I�L�F�D�W�L�R�Q�� �V�\�V�W�p�P�D�W�L�T�X�H�� �G�X�� �Q�H�U�I�� �O�D�U�\�Q�J�p�� �U�p�F�X�U�U�H�Q�W�� �H�Q�� �F�K�L�U�X�U�J�L�H��

thyroïdienne est recommandée (2) �S�R�X�U�� �G�L�P�L�Q�X�H�U�� �O�¶�L�Q�F�L�G�H�Q�F�H�� �G�H�� �O�D�� �S�D�U�D�O�\�V�L�H��

récurrentielle���� �/�H�� �Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H�� �H�V�W�� �U�H�F�R�Q�Q�X�� �S�R�X�U�� �I�D�F�L�O�L�W�H�U�� �O�¶�L�G�H�Q�W�L�I�L�F�D�W�L�R�Q�� �G�X�� �Q�H�U�I��

laryngé récurrent mais aussi pour en détecter les lésions nerveuses et leur siège et 

ainsi pouvoir prédire le pronostic et la fonction post-opératoire des cordes vocales (3) 

(4). Si le signal électromyographique post-chirurgical est inchangé comparativement 

au signal initial, le pronostic fonctionnel est favorable�����6�¶�L�O���H�[�L�V�W�H���X�Q�H���S�H�U�W�H���G�H���V�L�J�Q�D�O��
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significative���� �F�¶�H�V�W�� �j�� �G�Lre une diminution du signal supérieure à 50% du signal initial 

�R�X�� �V�L�� �O�H�� �V�L�J�Q�D�O�� �H�V�W�� �L�Q�I�p�U�L�H�X�U�� �j�� ���������9�� �S�H�Q�Gant plus de 1 minute (3), une paralysie 

récurrentielle est suspectée ���� �O�D�� �S�D�U�D�O�\�V�L�H�� �U�p�F�X�U�U�H�Q�W�L�H�O�O�H�� �H�V�W�� �G�¶�D�X�W�D�Q�W�� �S�O�X�V�� �S�U�R�E�D�E�O�H��

que la perte de signal est associée à une augmentation de la latence et des seuils 

(3). Une interruption de la chirurgie est alors considérée (après avoir éliminé les faux 

positifs de perte de signal) si une thyroïdectomie totale était prévue et si la perte de 

signal survient sur la première lobectomie dans le �E�X�W�� �G�¶�p�Y�L�W�H�U�� �O�H�� �U�L�V�T�X�H�� �G�¶�X�Q�H��

paralysie récurrentielle bilatérale (5). Un neuromonitorage de qualité est donc 

nécessaire pour une prise de décision chirurgicale adaptée (6). 

Le neuromonitorage du nerf vague se fait en quatre étapes successives (7). 

�(�Q���S�U�H�P�L�H�U���O�L�H�X�����O�H���Q�H�U�I���Y�D�J�X�H���H�V�W���V�W�L�P�X�O�p���D�Y�D�Q�W���P�r�P�H���O�¶�L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���G�X���Q�H�U�I���O�D�U�\�Q�J�p��

récurrent, on obtient alors le signal appelé V1. Ensuite, le nerf laryngé récurrent est 

�V�W�L�P�X�O�p�� �G�q�V�� �T�X�¶�L�O�� �H�V�W�� �L�G�H�Q�W�L�I�L�p�� �G�D�Q�V�� �O�H��sillon trachéo-�°�V�R�S�K�D�J�L�H�Q�� �S�R�X�U�� �U�H�F�X�H�L�O�O�L�U�� �O�H��

signal R1. Le signal R2 est ensuite recueilli en stimulant le nerf laryngé récurrent 

après dissection du ligament de Berry. Et pour finir, le nerf vague est stimulé après 

toute dissection et hémostase pour obtenir le signal final appelé V2. La stimulation 

�Y�D�J�X�H���S�H�U�P�H�W���G�H���W�H�V�W�H�U���O�¶�L�Q�W�p�J�U�L�W�p���G�X���V�\�V�W�q�P�H���Q�H�U�Y�H�X�[���H�W���p�Y�L�W�H���G�H���U�H�F�X�H�L�O�O�L�U���X�Q���V�L�J�Q�D�O��

faussement normal par une stimulation réalisée en aval de la lésion nerveuse. Le 

seuil de stimulation est identique tout au long de la procédure de neuromonitorage. 

Quand il existe une perte de signal, il faut identifier le point de rupture de la 

�F�R�Q�G�X�F�W�L�R�Q�� �V�¶�L�O�� �H�[�L�V�W�H�� ���S�H�U�W�H�� �G�H signal de type 1) et identifier le mécanisme de la 

lésion pour éventuellement la corriger. La portion nerveuse la plus distale donnant 

une réponse doit être recherchée. Deux façons sont possibles (4) : le nerf laryngé 

récurrent �S�H�X�W�� �r�W�U�H�� �W�H�V�W�p�� �G�H�S�X�L�V�� �V�D�� �S�R�U�W�L�R�Q�� �G�L�V�W�D�O�H�� �j�� �O�¶�H�Q�W�U�p�H dans le larynx (si un 

signal est obtenu, la lésion se situe en amont) ou à partir de la portion la plus 

proximale. 

Il existe deux types de perte de signal : une perte de signal segmentaire, dite 

de type �������O�R�U�V�T�X�¶�L�O���H�[�L�V�W�H���X�Q���S�R�L�Q�W���G�H���U�X�S�W�X�U�H���G�H���O�D���F�R�Q�G�X�F�W�L�R�Q���Q�H�U�Y�H�X�V�H���H�W���X�Q�H���S�H�U�W�H��

de signal global, dite de type 2, qui est de meilleur pronostic (8).  

La sensibilité du neuromonitorage du nerf vague est bonne (perte de signal 

souvent présente en cas de paralysie récurrentielle) et la spécificité est excellente 

(presque jamais de perte de signal lorsque les cordes vocales ont une mobilité 
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normale). La valeur prédictive négative est excellente (cordes vocales à mobilité 

normale lorsque le neuromonitorage est normal) (92 à 100%) alors que la valeur 

�S�U�p�G�L�F�W�L�Y�H�� �S�R�V�L�W�L�Y�H�� �H�V�W�� �P�R�\�H�Q�Q�H�� ���S�D�U�D�O�\�V�L�H�� �U�p�F�X�U�U�H�Q�W�L�H�O�O�H�� �O�R�U�V�T�X�¶�L�O�� �\�� �D�� �X�Q�H�� �S�H�U�W�H�� �G�H��

signal) (10-90%) (9) car il existe un grand nombre de cas de faux positif (3) (perte de 

signal alors que la mobilité des cordes vocales est normale) dont la curarisation 

r�p�V�L�G�X�H�O�O�H���H�W���O�D���P�D�O�S�R�V�L�W�L�R�Q���G�H�V���p�O�H�F�W�U�R�G�H�V���G�H���U�H�F�X�H�L�O���G�H���O�D���V�R�Q�G�H���G�¶�L�Q�W�X�E�D�W�L�R�Q�� 

 

3. Le curare  

3.1. Généralités  

 Les curares étaient utilisés pendant plusieurs siècles, par les indiens 

�G�¶�$�P�D�]�R�Q�L�H���H�W���G�¶�$�P�p�U�L�T�X�H���F�H�Q�W�U�Dle pour la chasse ; ils imprégnaient la pointe de leur 

�I�O�q�F�K�H�� �G�¶�H�[�W�U�D�L�W�V�� �Y�p�J�p�W�D�X�[�� �F�R�Q�W�H�Q�D�Q�W�� �G�X�� �F�X�U�D�U�H�� �S�R�X�U�� �L�Q�G�X�L�U�H�� �X�Q�� �G�p�F�q�V�� �S�D�U�� �D�U�U�r�W��

respiratoire chez leur pro�L�H���� �&�H�� �Q�¶�H�V�W�� �S�R�X�U�W�D�Q�W�� �T�X�¶�D�X�� �;�,�;ème siècle que le 

physiologiste Claude Bernard a reconnu la jonction neuromusculaire comme site 

�G�¶�D�F�W�Lon des curares. Cette jonction fait la liaison entre un motoneurone périphérique 

(�T�X�L���F�R�Q�G�X�L�W���O�¶�L�Q�I�O�X�[���Q�H�U�Y�H�X�[�����Ht une fibre musculaire grâce à un composant chimique 

ou neuromédiateur : �O�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H, qui diffuse dans la fente synaptique et va se lier 

av�H�F�� �X�Q�� �U�p�F�H�S�W�H�X�U�� �V�S�p�F�L�I�L�T�X�H�� �G�H�� �O�D�� �I�L�E�U�H�� �P�X�V�F�X�O�D�L�U�H���� �&�¶�H�V�W�� �F�H�W�W�H�� �O�L�D�L�V�R�Q�� �G�H��

�O�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H�� �j�� �V�R�Q�� �U�p�F�H�S�W�H�X�U�� �T�X�L�� �S�U�R�Y�R�T�X�H�� �O�¶�H�[�F�L�W�D�W�L�R�Q�� �H�W�� �G�R�Q�F�� �O�D�� �F�R�Q�W�U�D�F�W�L�R�Q��

musculaire.  

 

 

Figure 4 : �U�H�S�U�p�V�H�Q�W�D�W�L�R�Q���V�F�K�p�P�D�W�L�T�X�H���G�¶�X�Q�H���M�R�Q�F�W�L�R�Q���Q�H�X�U�R�P�X�V�F�X�O�D�L�U�H�����G�¶�D�S�U�q�V��
condoscience) 
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Il faudra ensuite attendre le XXème siècle et une connaissance du rôle respectif 

�G�H�� �O�D�� �O�L�E�p�U�D�W�L�R�Q�� �G�H�� �O�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H�� �H�W�� �O�¶�D�F�W�L�Y�D�W�L�R�Q�� �G�H�V�� �U�p�F�Hpteurs nicotiniques 

musculaires �S�R�X�U���F�R�P�S�U�H�Q�G�U�H���O�H���P�p�F�D�Q�L�V�P�H���G�¶�D�F�W�L�R�Q���S�U�p�F�L�V���G�H�V���F�X�U�D�U�H�V���H�W���G�L�V�W�L�Q�J�X�H�U��

les curares non dépolarisants des curares dépolarisants.  

Les curares non dépolarisants (familles des aminostéroïdes et famille des 

benzylisoquinolines) agissent principalement par antagonisme spécifique de 

�O�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H�� �V�X�U�� �O�H�V�� �U�p�F�H�S�W�H�X�U�V�� �Q�L�F�R�W�L�Q�L�T�X�H�V�� �P�X�V�F�X�Oaires. �'�¶�D�X�W�U�H�V�� �P�p�F�D�Q�L�V�P�H�V��

�G�¶�D�F�W�L�R�Q���G�H���F�H�V���F�X�U�D�U�H�V���Q�R�Q���G�p�S�R�O�D�U�L�V�D�Q�W�V���U�H�V�W�H�Q�W���G�L�V�F�X�W�p�V���F�R�P�P�H���X�Q�H���G�L�P�L�Q�X�W�L�R�Q���G�H��

�O�D�� �O�L�E�p�U�D�W�L�R�Q�� �G�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H�� �Y�L�D�� �O�¶�D�F�W�L�Y�D�W�L�R�Q�� �G�H�V�� �U�p�F�H�S�W�H�X�U�V�� �F�K�R�O�L�Q�H�U�J�L�T�X�H�V�� �S�U�p-

synaptiques ou encore la suppression de la dépolarisation musculaire par obstruction 

directe du canal ionique des récepteurs nicotiniques. 

Les curares dépolarisants (le suxaméthonium qui a une analogie structurale 

�D�Y�H�F�� �O�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H�� induisent un état persistant de dépolarisation des récepteurs 

nicotiniques (effet acétylcholinomimétique direct), mécanismes permettant un 

blocage complet de la transmission neuromusculaire et par conséquent une 

myorelaxation. �/�H�� �V�X�[�D�P�p�W�K�R�Q�L�X�P�� �S�R�X�U�U�D�L�W�� �D�X�V�V�L�� �S�H�U�P�H�W�W�U�H�� �O�H�� �G�p�Y�H�O�R�S�S�H�P�H�Q�W�� �G�¶�X�Q�H��

dépolarisation prolongée via la libération massiv�H���G�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H���S�D�U���V�W�L�P�X�O�D�W�L�R�Q���G�H�V��

récepteurs pré-synaptiques.  

 Les curares induisant une relaxation musculaire sont utilisés en anesthésie 

�S�R�X�U�� �I�D�F�L�O�L�W�H�U�� �O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �P�D�L�V�� �V�R�Q�W�� �p�J�D�O�H�P�H�Q�W�� �Q�p�F�H�V�V�D�L�U�Hs dans certaines 

chirurgies pour faciliter l�¶�D�F�W�H�� �R�S�p�U�D�W�R�L�U�H�� ���F�K�L�U�X�U�J�L�H�� �G�L�J�H�V�W�L�Y�H���� �F�K�L�U�X�U�J�L�H�� �W�K�R�U�D�F�L�T�X�H�� �H�W��

�F�D�U�G�L�D�T�X�H�����F�K�L�U�X�U�J�L�H���R�U�W�K�R�S�p�G�L�T�X�H�«���� 

La décurarisation dépend de la vitesse à laquelle le curare quitte la jonction 

�Q�H�X�U�R�P�X�V�F�X�O�D�L�U�H�� �T�X�H�� �F�H�� �V�R�L�W�� �S�D�U�� �U�H�G�L�V�W�U�L�E�X�W�L�R�Q�� �Y�H�U�V�� �G�¶�D�X�W�U�H�V�� �W�Lssus ou par 

élimination.  Nombre des curares stéroïdiens non dépolarisants ont un métabolisme 

hépatique et une élimination rénale alors que le métabolisme des curares de la 

famille des benzylisoquinolines est indépendant de la fonction hépatique et rénale. 

Concernant le suxaméthonium, il est rapidement éliminé par hydrolyse dans le 

plasma par les pseudo-cholinestérases (dégradé en choline et en acide succinique et 

moins de 10 % de celui-ci est retrouvé inchangé dans les urines). 
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De nombreuses causes de variabilité inter-individuelle et intra-individuelle 

interviennent dans la réponse aux curares : la concentration plasmatique, �O�¶affinité 

pour les récepteurs nicotini�T�X�H�V���� �O�¶�H�[�F�U�p�W�L�R�Q�� �X�U�L�Q�D�L�U�H�� la perfusion musculaire, les 

�W�U�R�X�E�O�H�V�� �G�H�� �O�¶�p�T�X�L�O�L�E�U�H�� �K�\�G�U�R-électrolytique ou acido-basique���� �O�¶�k�J�H���� �O�H�V�� �S�D�W�K�R�O�R�J�L�H�V��

associées (insuffisance cardiaque, rénale et hépatique) et les interactions 

médicamenteuses qui sont fréquentes.  

La très grande diversité des facteurs de variabilité et la sensibilité différente de 

�F�K�D�T�X�H�� �P�X�V�F�O�H�� �G�H�� �O�¶�R�U�Janisme aux différents curares expliquent la variabilité de la 

�Y�L�W�H�V�V�H�� �H�W�� �G�H�� �O�D�� �S�U�R�I�R�Q�G�H�X�U�� �G�¶�L�Q�V�W�D�O�O�D�W�L�R�Q�� �G�X�� �E�O�R�F�� �Q�H�X�U�R�P�X�V�F�X�O�D�L�U�H�� �P�D�L�V�� �D�X�V�V�L�� �O�D��

variabilité à la décurarisation. Cela rend compte de la difficulté à prévoir chez un 

sujet donné la réponse aux curares, ce qui impose une grande prudence dans leur 

�X�W�L�O�L�V�D�W�L�R�Q���D�L�Q�V�L���T�X�¶�X�Q��monitorage du bloc neuromusculaire (10) par le recours à des 

stimulateurs neuromusculaires. Les types de stimulations, les sites de stimulation et 

sites de mesure sont multiples (11) et sont choisis en fonction de la situation clinique. 

 

3.2. I�Q�W�p�U�r�W���G�X���F�X�U�D�U�H���S�R�X�U���O�¶�L�Q�W�X�E�D�W�L�R�Q���W�U�D�F�K�p�D�O�H 

�,�O�� �H�[�L�V�W�H�� �G�D�Q�V�� �O�D�� �O�L�W�W�p�U�D�W�X�U�H�� �X�Q�� �Q�R�P�E�U�H�� �L�P�S�R�U�W�D�Q�W�� �G�¶�D�U�W�L�F�O�H�V�� �G�p�P�R�Q�W�U�D�Q�W�� �T�X�H��

�O�¶�X�W�L�O�L�V�D�W�L�R�Q�� �G�H�� �F�X�U�D�U�H�� �I�D�F�L�O�L�W�H�� �O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �H�W�� �G�L�P�L�Q�X�H�� �O�D�� �P�R�U�E�L�G�L�W�p�� �O�D�U�\�Q�J�p�H 

(12). En effet, Mencke (13) montrait, en 2003, une augmentation des traumatismes 

des cordes vocales et une augmentation de la modification de la voix après 

intubation trachéale sans recours au curare. I�O�� �F�R�Q�Y�L�H�Q�W�� �G�¶�X�W�L�O�L�V�H�U�� �V�\�V�W�p�P�D�W�L�T�X�H�P�H�Q�W��

�X�Q���F�X�U�D�U�H���S�R�X�U���O�¶�L�Q�W�X�E�D�W�L�R�Q���W�U�D�F�K�p�D�O�H���F�R�P�P�H���U�H�F�R�P�P�D�Q�G�p���H�Q���J�U�D�G�H�������� ���D�F�F�R�U�G���I�R�U�W����

�S�D�U�� �O�H�V�� �5�H�F�R�P�P�D�Q�G�D�W�L�R�Q�V�� �)�R�U�P�D�O�L�V�p�H�V�� �G�¶�(�[�S�H�U�W�V�� �G�H�� �O�D�� �6�R�F�L�p�W�p�� �)�U�D�Q�o�D�L�V�H��

�G�¶�$�Q�H�V�W�K�p�V�L�H���5�p�D�Q�L�P�D�W�L�R�Q��(10). �6�L���O�¶�X�W�L�O�L�V�D�W�L�R�Q���G�H���F�X�U�D�U�H���I�D�F�L�O�L�W�H���O�¶�L�Q�W�X�E�D�W�L�R�Q��(14), il est 

�p�J�D�O�H�P�H�Q�W�� �Y�U�D�L�� �T�X�H�� �O�H�� �Q�R�Q�� �U�H�F�R�X�U�V�� �D�X�� �F�X�U�D�U�H�� �H�V�W�� �X�Q�� �I�D�F�W�H�X�U�� �G�H�� �U�L�V�T�X�H�� �G�¶�L�Q�W�X�E�D�W�L�R�Q��

difficile (15).  

�/�¶�D�X�J�P�H�Q�W�D�W�L�R�Q�� �G�H�� �O�D�� �P�R�U�E�L�G�L�W�p�� �O�D�U�\�Q�J�p�H�� �O�L�p�H�� �j�� �O�¶�D�E�V�H�Q�F�H�� �G�¶�X�W�L�O�L�V�D�W�L�R�Q�� �G�H��

curare, en plus de son prop�U�H�� �G�p�V�D�J�U�p�P�H�Q�W���� �S�H�X�W�� �F�R�Q�G�X�L�U�H�� �S�D�U�� �O�H�� �I�D�L�W�� �G�¶�X�Q�H��

modification de la voix (16), dans ce contexte de chirurgie cervicale, à une 

�I�L�E�U�R�V�F�R�S�L�H���O�D�U�\�Q�J�p�H���L�Q�X�W�L�O�H���G�D�Q�V���O�H���E�X�W���G�H���U�H�F�K�H�U�F�K�H���G�¶�X�Q�H���S�D�U�D�O�\�V�L�H���U�p�F�X�U�U�H�Q�W�L�H�O�O�H�� 
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La curarisation permet également un meilleur positionnement de la sonde 

endotrachéale sur laquelle les électrodes de neuromonitorage sont fixées. La 

�P�D�O�S�R�V�L�W�L�R�Q���G�H�V���p�O�H�F�W�U�R�G�H�V���H�V�W���X�Q�H���F�D�X�V�H���P�D�M�H�X�U�H���G�¶�p�F�K�H�F���G�X���Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H���H�W���O�H��

bon positionnement des électrodes entre les cordes vocales augmentant la fiabilité 

du neuromonitorage (3) (4)���� �O�H�� �E�p�Q�p�I�L�F�H�� �G�¶�X�Q�H�� �O�D�U�\�Q�J�R�V�F�R�S�L�H�� �G�L�U�H�F�W�H�� �G�H�� �T�X�D�O�L�W�p�� �S�R�X�U��

�O�¶�L�Q�W�X�E�D�W�L�R�Q���W�U�D�F�K�p�D�O�H���H�V�W���G�R�Q�F���F�R�P�S�U�p�K�H�Q�V�L�E�O�H�� 

 

4. Interaction curarisation et neuromonitorage  

La curarisation peut diminuer le signal du neuromonitorage via la persistance 

�G�¶�X�Q�� �E�O�R�F��neuromusculaire et interférer avec son interprétation (6) (17), ce qui peut 

compromettre la sécurité des patients. Lu et al. (18) ont proposé dans ce contexte 

une antagonisation systématique du rocuronium par 2mg/kg de sugammadex après 

�O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �H�W�� �D�Y�D�Q�W�� �O�H�� �G�p�E�X�W�� �G�H�� �O�D�� �F�K�L�U�X�U�J�L�H�� �W�K�\�U�R�w�G�L�H�Q�Q�H�� �S�R�X�U�� �E�p�Q�p�I�L�F�L�H�U��

�G�H�V���F�R�Q�G�L�W�L�R�Q�V���R�S�W�L�P�D�O�H�V���G�¶�L�Q�W�X�E�D�W�L�R�Q���H�W���X�Q�H���I�L�D�E�L�O�L�W�p���G�X���Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H�����'�D�Q�V���F�H�W�W�H��

étude, les patients ayant déjà récupéré une capacité neuromusculaire étaient 

inutilement antagonisés. Lu et al. (19) �D�Y�D�L�H�Q�W���G�¶�D�L�O�O�H�X�U�V���P�R�Q�W�U�p���T�X�H���������P�L�Q�X�W�H�V���D�S�U�q�V��

une dose de 0,6mg/kg de rocuronium la récupération spontanée des muscles 

adducteurs du larynx était avancée, autorisant un signal de neuromonitorage chez 

53% de leurs patients. Ces résultats auraient pu surprendre puisque le rapport T4/T1 

était < �������j���O�¶�D�G�G�X�F�W�H�X�U���G�X���S�R�X�F�H�����7�� : quatrième réponse �j���O�¶�D�F�F�p�O�p�U�R�P�p�W�U�L�H au train 

de quatre et T1 : première réponse �j���O�¶�D�F�F�p�O�p�U�R�P�p�W�U�L�H au train de quatre), indiquant la 

�S�U�p�V�H�Q�F�H�� �G�¶�X�Q�� �E�O�R�F�� �Q�H�X�U�R�P�X�V�F�X�O�D�L�U�H�� �Sersistant. Mais il a été démontré par 

Meistelman et al. (20) que les blocs neuromusculaires des muscles adducteurs 

�O�D�U�\�Q�J�p�V���H�W���G�X���P�X�V�F�O�H���D�G�G�X�F�W�H�X�U���G�X���S�R�X�F�H���V�¶�L�Q�V�W�D�O�O�D�L�H�Q�W���H�W���V�H���O�H�Y�D�L�H�Q�W���G�L�I�I�p�U�H�P�P�H�Q�W������

après 0,5mg/kg de rocuronium la profondeur du bloc neuromusculaire était de 77% 

(± �������� �Q�L�Y�H�D�X�� �G�H�V�� �P�X�V�F�O�H�V�� �O�D�U�\�Q�J�p�V�� �D�O�R�U�V�� �T�X�¶�L�O�� �p�W�D�L�W�� �j�� ����% (± 1%) au muscle 

adducteur du pouce. La récupération était plus rapide au niveau des muscles 

laryngés (22 ± 3min vs 37 ± ���P�L�Q������ �,�O�� �Q�¶�H�V�W�� �G�R�Q�F�� �S�D�V�� �Q�p�F�H�V�V�D�L�U�H�� �G�¶�D�Y�R�L�U�� �X�Q�H��

�U�p�F�X�S�p�U�D�W�L�R�Q���F�R�P�S�O�q�W�H���j���O�¶�D�G�G�X�F�W�H�X�U���G�X���S�R�X�F�H���S�R�X�U���D�Y�R�L�U���X�Q���Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H���G�X���Q�H�U�I��

laryngé récurrent possible. Cette sensibilité aux curares variables en fonction des 

sites musculaire est vraie pour tous les curares et avait était largement mise en 
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évidence avec le vécuronium (21) et représenté de façon très clair sur la figure 

suivante. 

 

 
Les barres représentent �O�¶�H�U�U�H�X�U���V�W�D�Q�G�D�U�G���G�H���O�D���P�R�\�H�Q�Q�H 

 

Figure 5 : mesure de la force de contraction, en fonction du temps, du muscle 
adducteur des cordes vocales et du muscle adducteur du pouce après 0,04mg/kg de 

�Y�p�F�X�U�R�Q�L�X�P�����G�¶�D�S�U�q�V���'�R�Q�D�W�L��(21) ) 

 

Aucune donnée actuelle ne permet de définir une relation précise entre les 

données accélérométriques �j�� �O�¶�D�G�G�X�F�W�H�X�U�� �G�X�� �S�R�X�F�H�� �H�W�� �O�H�V�� �G�R�Q�Q�p�H�V��

éléctromyographiques au niveau des muscles laryngés. 

 �0�r�P�H���V�L���O�H���V�X�J�D�P�P�D�G�H�[���D���X�Q�H���I�R�U�W�H���V�p�F�X�U�L�W�p���G�¶�H�P�S�O�R�L��(22), il a déjà été décrit 

�X�Q�H�� �F�R�P�S�O�L�F�D�W�L�R�Q�� �j�� �W�\�S�H�� �G�H�� �E�U�D�G�\�F�D�U�G�L�H�� �V�p�Y�q�U�H�� �H�W�� �G�¶�D�V�\�V�W�R�O�L�H��(23) et des cas 

�G�¶�D�Q�D�S�K�\�O�D�[�L�H���� �(�Y�L�W�H�U�� �X�Q�H�� �L�Q�M�H�F�W�L�R�Q�� �Q�R�Q�� �Q�p�F�H�V�V�D�L�U�H�� �G�H�� �V�X�J�D�P�Padex évite une prise 

de risque inutile et présente également un bénéfice économique non négligeable. 
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5. P�R�X�U�T�X�R�L���O�H���F�K�R�L�[���G�X���U�R�F�X�U�R�Q�L�X�P���S�R�X�U���O�¶�L�Q�G�X�F�W�L�R�Q���D�Q�H�V�W�K�p�V�L�T�X�H���H�Q��

chirurgie thyroïdienne avec neuromonitorage  ? 

�/�¶�X�W�L�O�L�V�D�W�L�R�Q�� �G�¶�X�Q�� �F�X�U�D�U�H�� �G�p�S�R�O�D�U�L�V�D�Q�W �G�H�� �F�R�X�U�W�H�� �G�X�U�p�H�� �G�¶�D�F�W�L�R�Q�� �W�H�O�� �T�X�H�� �O�D��

succinylcholine pourrait être une option car il serait complètement éliminé au moment 

du début du neuromonitorage. Cependant, la succinylcholine présente une incidence 

�p�O�H�Y�p�H�� �G�¶�H�I�I�H�W�V�� �V�H�F�R�Q�G�D�L�U�H�V�� �W�H�O�V�� �T�X�H�� �G�H�V�� �P�\�D�O�J�L�H�V�� �Sersistantes et est parfois 

�D�V�V�R�F�L�p�H���j���G�H�V���F�R�P�S�O�L�F�D�W�L�R�Q�V���P�D�M�H�X�U�H�V���W�H�O�O�H�V���T�X�¶�X�Q���D�U�U�r�W���F�D�U�G�L�D�T�X�H���K�\�S�H�U�N�D�O�L�p�P�L�T�X�H��

ou une hyperthermie maligne (24). La succinylcholine est donc sujette à des 

�U�H�V�W�U�L�F�W�L�R�Q�V���G�¶�L�Q�G�L�F�D�W�L�R�Q���F�R�P�P�H���O�H�V���L�Q�G�X�F�W�L�R�Q�V���H�Q���V�p�T�X�H�Q�F�H���U�D�S�L�G�H���R�X���O�H�V���W�U�D�L�W�H�P�H�Q�W�V��

�S�D�U�� �p�O�H�W�U�R�F�R�Q�Y�X�O�V�L�Y�R�W�K�p�U�D�S�L�H�� �F�K�H�]�� �O�¶�D�G�X�O�W�H�� �F�R�P�P�H�� �H�[�S�O�L�T�X�p�� �G�D�Q�V�� �O�D�� �O�H�W�W�U�H�� �D�X�[��

profe�V�V�L�R�Q�Q�H�O�V�� �G�H�� �V�D�Q�W�p�� �G�H�� �O�¶�$�J�H�Q�F�H��Nationale de Sécurité du médicament de 

décembre 2017 (25). Rappelons également que si Reddy et al. (26) montre que le 

�U�L�V�T�X�H���G�¶�D�Q�D�S�K�\�O�D�[�L�H���H�V�W���V�H�P�E�O�D�E�O�H���H�Q�W�U�H���O�D���V�X�F�F�L�Q�\�O�F�K�R�O�L�Q�H���H�W���O�H���U�R�F�X�U�R�Q�L�X�P�����F�H�O�O�H���G�H��

Reitter et al. (27) retrouve un risque supérieur avec la succinylcholine dans les 

�U�p�V�X�O�W�D�W�V���D�Q�Q�H�[�H�V���G�H���O�¶�p�W�X�G�H���� 

�/�¶�X�W�L�O�L�V�D�W�L�R�Q���G�¶�X�Q���F�X�U�D�U�H���Q�R�Q���G�p�S�R�O�D�U�L�V�D�Q�W���G�H���O�D���I�D�P�L�O�O�H���G�H�V���E�H�Q�]�\�O�L�V�R�T�X�L�Q�R�O�L�Q�H�V��

(atracurium et cis-atracurium) peut être considérée puisque Chu et al. (28) montrent 

�O�¶�D�E�V�H�Q�F�H�� �G�H�� �S�H�U�W�X�U�E�D�W�L�R�Q�� �G�X�� �Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H�� �G�X�� �Q�H�U�I�� �O�D�U�\�Q�J�p�� �U�p�F�X�U�U�H�Q�W�� �D�S�U�q�V�� �X�Q�H��

�G�R�V�H���G�H���������P�J���N�J���G�¶�D�W�U�D�F�X�U�L�X�P����Cependant, les benzylisoquinolines ne peuvent être 

�D�Q�W�D�J�R�Q�L�V�p�H�V�� �U�D�S�L�G�H�P�H�Q�W�� �H�Q�� �F�D�V�� �G�¶�L�P�S�R�V�V�L�E�L�O�L�W�p�� �G�¶�L�Q�W�X�E�D�W�L�R�Q�� �j�� �O�¶�L�Q�G�X�F�W�L�R�Q��

anesthésique ou en cas de bloc neuromusculaire persistant gênant le 

neuromonitorage puisque le délai �G�¶�D�F�W�L�R�Q�� �G�H�� �O�¶�D�Q�W�D�J�R�Q�L�V�W�H�� �Q�R�Q�� �V�S�p�F�L�I�L�T�X�H est 

relativement long (à savoir la néostigmine : un �L�Q�K�L�E�L�W�H�X�U���G�H���O�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H�V�W�p�U�D�V�H���T�X�L��

�Y�D���S�H�U�P�H�W�W�U�H���G�¶�D�X�J�P�H�Q�W�H�U���O�D���T�X�D�Q�W�L�W�p���G�¶�D�F�p�W�\�O�F�K�R�O�L�Q�H���S�U�p�V�H�Q�W�H���D�X���V�H�L�Q���G�H���O�D���M�R�Q�F�W�L�R�Q��

neuromusculaire et, par compétition de fixation sur les récepteurs nicotiniques, 

�S�H�U�P�H�W�W�U�H�� �G�¶�D�F�F�p�O�prer la disparition des effets myorelaxants). Alors que 

�O�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �G�¶�X�Q�� �F�X�U�D�U�H�� �Q�R�Q�� �G�p�S�R�O�D�U�L�V�D�Q�W�� �G�H�� �O�D�� �I�D�P�L�O�O�H�� �G�H�V�� �D�P�L�Q�R�V�W�p�U�R�w�G�H�V�� �W�H�O��

que le rocuronium par gamma cyclodextrine ���V�X�J�D�P�P�D�G�H�[���� �T�X�L�� �V�¶�\�� �O�L�H��

spécifiquement est rapide (< 5minutes) (29). 
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Le rocuronium, qui peut �V�¶�D�I�I�U�D�Q�F�K�L�U���G�H�V���U�H�V�W�U�L�F�W�L�R�Q�V���G�¶�X�W�L�O�L�V�D�W�L�R�Q���G�H���O�D���V�X�F�F�L�Q�\�O�F�K�R�O�L�Q�H��

�S�D�U���V�R�Q���S�U�R�I�L�O���G�H���V�p�F�X�U�L�W�p���G�¶�X�W�L�O�L�V�D�W�L�R�Q, et des potentiels risques et inconvénients des 

�F�X�U�D�U�H�V�� �G�H�� �O�D�� �I�D�P�L�O�O�H�� �G�H�V�� �E�H�Q�]�\�O�L�V�R�T�X�L�Q�R�O�L�Q�H�V�� �G�X�� �I�D�L�W�� �G�H�� �O�D�� �G�L�V�S�R�Q�L�E�L�O�L�W�p�� �G�¶�X�Q��

antagonist�H�� �V�S�p�F�L�I�L�T�X�H�� �G�¶�D�F�W�L�R�Q�� �U�D�S�L�G�H���� �S�D�U�D�v�W�� �r�W�U�H�� �X�Q�� �F�X�U�D�U�H�� �D�G�D�S�W�p�� �S�R�X�U�� �O�¶�L�Q�G�X�F�W�L�R�Q��

�D�Q�H�V�W�K�p�V�L�T�X�H�� �G�¶�X�Q�H�� �F�K�L�U�X�U�J�L�H�� �W�K�\�U�R�w�G�L�H�Q�Q�H�� �D�Y�H�F�� �Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H�� �G�X�� �Q�H�U�I�� �O�D�U�\�Q�J�p 

récurrent���� �,�O�� �F�R�Q�F�L�O�L�H�� �G�H�V�� �F�R�Q�G�L�W�L�R�Q�V�� �G�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �R�S�W�L�P�D�O�H�V�� �H�W, si la 

récupération du bloc neuromusculaire au niveau laryngé est insuffisante, le bloc peut 

être levé rapidement sans retarder le début de la procédure chirurgicale. 

 

6. Problématique et �R�E�M�H�F�W�L�I���G�H���O�¶�p�W�X�G�H 

�&�¶�H�V�W�� �G�D�Q�V�� �F�H�� �F�R�Q�W�H�[�W�H�� �T�X�¶�H�V�W�� �Q�p�� �O�H�� �S�U�R�M�H�W�� �G�H�� �W�H�V�W�H�U�� �X�Q�H�� �D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q��

sélective des blocs neuromusculaires laryngés persistants induits par rocuronium 

permettant un neuromonitorage fiable, en prenant comme critère de décision pour 

�O�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q���O�D���U�p�S�R�Q�V�H���p�O�H�F�W�U�R�P�\�R�J�U�D�S�K�L�T�X�H���O�D�U�\�Q�J�p�H�� 

Dans une première étude (30), qui est fournie en annexe 1, nous avions 

�P�R�Q�W�U�p�� �T�X�¶�H�Q�� �F�K�L�U�X�U�J�L�H�� �W�K�\�U�R�w�G�L�H�Q�Q�H���� �X�Q�� �S�U�R�W�R�F�R�O�H�� �G�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �V�p�O�H�F�W�L�Y�H�� �G�X��

�U�R�F�X�U�R�Q�L�X�P�� �X�W�L�O�L�V�p�� �S�R�X�U�� �O�¶�L�Q�W�X�E�D�W�L�R�Q�� �R�U�R-trachéale par sugammadex était recevable. 

Les patients étaient antagonisés lorsque le premier signal de neuromonitorage du 

�Q�H�U�I�� �O�D�U�\�Q�J�p�� �U�p�F�X�U�U�H�Q�W�� �p�W�D�L�W�� �F�R�Q�V�L�G�p�U�p�� �F�R�P�P�H�� �L�Q�V�X�I�I�L�V�D�Q�W���� �F�¶�H�V�W-à-dire inférieur à 

100�PV, qui est la valeur minimale pour accepter le signal (3) (31). Le bloc 

neuromusculaire récupérait spontanément dans 87,5% des cas et seulement 12,5% 

�G�H�V�� �S�D�W�L�H�Q�W�V�� �Q�p�F�H�V�V�L�W�D�L�H�Q�W�� �O�¶�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� �G�H�� �V�Xgammadex pour obtenir un premier 

signal de neuromonitorage supérieur ou égal à 100�PV après une dose médiane de 

0,50 �>0,42 �± 0,62�@ �P�J���N�J�� �G�H�� �S�R�L�G�V�� �L�G�p�D�O�� �W�K�p�R�U�L�T�X�H�� �H�W�� �X�Q�� �G�p�O�D�L�� �H�Q�W�U�H�� �O�¶�L�Q�M�H�F�W�L�R�Q�� �G�H��

sugammadex et le premier signal de neuromonitorage médian de 42 �>36 �± 49,5�@ 

�P�L�Q�X�W�H�V���� �3�D�U�P�L�� �O�D�� �S�R�S�X�O�D�W�L�R�Q�� �Q�R�Q�� �R�E�q�V�H���� �O�H�� �W�D�X�[�� �G�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �p�W�D�L�W�� �H�Q�F�R�U�H�� �S�O�X�V��

faible avec seulement 6% des patients qui nécessitaient une antagonisation par 

sugammadex pour avoir un premier signal supérieur à 100�P�9���� �/�¶�R�E�p�V�L�W�p�� �Q�¶�p�W�D�L�W�� �S�D�V��

un facteur �G�H�� �U�L�V�T�X�H�� �G�¶�D�Y�R�L�U�� �U�H�F�R�X�U�V�� �j�� �X�Q�H�� �D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �P�D�L�V�� �X�Q�� �I�D�F�W�H�X�U�� �G�H��

confusion ; les patients obèses recevaient une dose de rocuronium rapportée au 

poids idéal théorique plus importante que les patients non obèses et augmenter la 
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dose de curare augmente aussi la durée du bloc neuromusculaire. Ce protocole 

�G�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �V�p�O�H�F�W�L�Y�H�� �H�V�W�� �S�O�X�V�� �p�F�R�Q�R�P�L�T�X�H�� �T�X�H�� �O�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �V�\�V�W�p�P�D�W�L�T�X�H��

proposé par Lu et al. (18). 

 Se posait alors ensuite la question de savoir si le premier signal de 

neuromonitorage était altéré (même si >100�PV) �H�W�� �S�R�X�Y�D�L�W�� �r�W�U�H�� �U�H�V�S�R�Q�V�D�E�O�H�� �G�¶�X�Q�H��

non-identification de perte de signal, qui doit alarmer sur une paralysie récurrentielle. 

�/�¶�R�E�M�H�F�W�L�I�� �S�U�L�Q�F�L�S�D�O���G�H�� �O�¶�p�W�X�G�H�� �V�X�L�Y�D�Q�W�H��était de comparer, lors de la première 

lobectomie thyroïdienne (encore sous influence du curare) (�S�U�H�P�L�H�U�� �F�{�W�p�� �O�R�U�V�� �G�¶�X�Q�H��

thyroïdectomie totale), le premier signal de neuromonitorage du nerf vague entre les 

�S�D�W�L�H�Q�W�V�� �D�\�D�Q�W�� �U�H�o�X�� �G�X�� �U�R�F�X�U�R�Q�L�X�P�� �S�R�X�U�� �O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �H�W�� �Q�¶�D�\�D�Q�W�� �S�D�V�� �p�W�p��

antagonisés et le premier signal de neuromonitorage du nerf vague chez les patients 

�Q�¶�D�\�D�Q�W���S�D�V���U�H�o�X���G�H���F�X�U�D�U�H�����/�H�V���R�E�M�H�F�W�L�I�V���V�H�F�R�Q�G�D�L�U�H�V���p�W�D�L�H�Q�W���G�¶�D�Q�D�O�\�V�H�U���O�D���G�L�I�I�p�U�H�Q�F�H��

entre le signal de fin de lobectomie et de début de lobectomie et le pourcentage de 

décroissance du signal de neuromonitorage. 
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Tille What is the impact of rocuronium used for endottacheal intubation on 

neuromonitoring values during thyroidectomy? 

Authors Empis de Vendin 0 , Fuchs-Buder T, Schmartz D, Toussaint B, Nomine-Criqui 

C, Brunaud L 

Abstract 

Context : Neuromuscular blocking agents (NMBA) facilitate endotracheal intubation and 

reduce related laryngeal morbidity. However. NMBA may also interfere with 

intraoperative neuromonitoring signais during thyroidectomy. The goal of this study was 

to evaluate the impact of rocuronium used for tracheal inlubation on earty intraoperative 

neuromonitoring observed when starting thyroidectomy. 

Methods: Among patients who underwent thyroid surgery between November 2014 and 

February 2018 in CHRU Nancy, ail consecutive patients operated were included. 

Patients underwent endotracheal intubation either using a single dose of rocuronium 

(NMBA group) or without NMBA (NMBA-free group) according to the anesthesiologist's 

preference. Primary endpoint was vagal nerve signal V1 and V2 amplitudes during the 

dissection of the first lobe (righi side). Data of this pharmaco-epidemiological study were 

collected prospectively and analysed retrospectively (NCT03309384). 

Results: 606 patients were included (213 NMBA and 393 NMBA-free patients). At V1, 

39 patients (18%) in NMBA group had an amplitude < 100 !JV (need for curarisation 

reversai in 30 patients) and 13 patients (3.3%) in NMBA· free group (p<0.001). ln the 

remaining 554 patients, mean V1 amplitude was significantly decreased in NMBA group 

(458 vs 569 !JV; p=0.002). Alter exclusion of pa!lents with Joss of signal type 1 and 2 
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during dissection (n=25). mean V2-V1 difference was significantly lower in NMBA group 

patients (- 32 vs -78 1JV; p=0.007). 

Conclusion: When V1 is ;:, 100 �~�J�V �,� NMBA still impact V1 and V2 values but clinicat 

releva nee of these data should be evaluated. 

Introduction 

The identification of the recurrent laryngeal nerve ln thyroid surgery is 

recommended (1). lntraoperative nerve monitoring facilitate recurrent laryngeal nerve 

identification and detect lesion and can predict post-operative vocal cord function (2) [3) . 

Neuromuscutar blocJ<ing agents (NMBA) facilitate endotracheal intubation, 

reduce laryngeal morbidity [4) and avoid a post-operative voice change [5). NMBA 

should always be used for tracheal intubation unless there are specifically 

contraîndication (6) [7]. lmprovement of intubating conditions is also interesting because 

it may achieve betler placement of the laryngeal tube (avoiding malposition of the 

electrodes placed on the endotracheal tube) and could lead to increased intraoperative 

neuromonitoring (IONM) signal reliabillty durîng thyroid surgery [2) [8). The use of 

NMBA also avoid cough during the installation of the patient and the mobilization of the 

head, it's avoid a displacement of the endotracheal tube. However, the use of NMBA is 

associated with significant drawbacks inctudîng IONM signal amplitudes decrease which 

potentially interfere on IONM interpretation duting thyroid surgery [5) [9) [10) [8) [11), ln 

patients undergoing thyroid surgery, we showed thal routine reversai of rocuronium 

block using sugammadex was not necessary because more than 87% of patients had a 
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positive V1 signal (amplitude > 100 microvolts) allowing reliable intraoperative 

neuromonitoring data management (12]. However, data about the impact of NMBA on 

intraoperative neuromonitoring values during thyroid surgery in patients without reversai 

of rocuronium block are currently scarce. 

The aîm of the study was to evaluate the impact of neuromuscular block using 

rocuronium without reversai on intraoperative neuromonitoring signais data (V1 and V2) 

during thyroid surgery. This analysis was necessary to evaluate if the signal is blunted 

and may be responsible of a non-identification of V1 decrease. 

Materials and methods 

Alter approval by the Commission Nationale de l 'Informatique et des Libertés, 

CNIL (registration number R2015-22), we revîewed retrospectively the charts of ali 

consecutive 18 years old patients or older who underwent thyroid surgical procedures 

wîth the use of NMBA for tracheal intubation between November 2"<1, 2014 and 

February 7'", 2018 in the CHRU or Nancy. These patients received a single intubating 

dose of rocuronium to facilitate endotracheal 1ntubabon without any NMBA re-inJection 

and without reversai of rocuronium block (NMBA group). Consecutive patients who 

underwent thyroid surgical procedures without NMBA use during the same period were 

also included as control group patients (NMBA-free group). This pharmaco-

epidemiological cohort study was registered at clinicaltrials.gov as NCT03309384. 

The use of NMBA for tracheal intubation was decided at the discretion of 

anesthesiologists in charge but no neuromuscular blocking agent was reinjected aller 

tracheal intubation. On arrivai in the operating room, ECG electrodes were applied and 

oxygen saturation was monitored by pulse oximetry. The blood pressure was assessed 
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nonlnvasively by osclllometry Acceleromyography was used for conllnuous monitoring 

of neuromuscular transmission. The ulnar nerve was stimulated and the muscular 

response or the adductor polllcis muscle was reglstered when NMBA were used [13]. Ail 

patients received a perlpheral lv-llne. Anesthesia was lnduced wllh remllentanil, 

proporol, and a single dose or rocuronlum ln NMBA group patients. Anesthesia was 

maintalned with remifentanil and elther desfluran or propofol as decided by 

anesthesiologists ln charge. 

Durlng total thyroidectomy, the vagal nerve was roulinely exposed on righi side 

first ln ali patients (with or without use of NMBA). Then, the surglc:al d issection was 

performed between the carotid artery and jugular veln allowfng to expose and ldenlify 

the righi vagal nerve. An electrode NIM" monitor version 3.0 (Medtronic, Minnesota, 

USA) was placed on the righi vagal nerve for neuromonitormg stimulations (intermittent 

and contînuous) before any recurrent nerve dissection (V1 signal) and aller righi 

lobectomy completlon (V2 signal) The V1 signal was considered as positive when ils 

amplitude was higher !han �1�0�0�~�V� [2] [1 4]. When V1 signal was positive, the thyrold 

dissection on the righi slde began and V1 and V2 values were collected. lntraoperatlve 

loss of signal (type 1 and 2) were defined as previously published and collected in ali 

incfuded patients [15], 

ln ali lncluded patients, the followlng data were cotleoted and analyzed: age, sex, 

weight. body mass index, ideal body weight, V1 signal amplitude, V2 signal amplitude 

(alter exclusion or patients with postoperative recurrent laryngeal nerva paralysis or 

ethers taryngeal dysfunctions), specimen weight, operative lime duration (righi 

lobeotomy), surgical indication, and pathology. Only data concerning the first surglcal 

side (under Influence of NMBA) are collected. Rocuronium dose and Ume interval 

between rocuronlum Injection and V1 stimulation (when appropriated) were collected. 



36 
 

 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2l 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
�~� 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Ideal body weight (IBW) was calculateçl as IBW = height in cm - 106 (for women) or 

height - 102 (for men) [16). 

Exclusion criteria corresponded to ail patients with V1 signais below �1�0 �0�~�V� 

(residual curarisation, technical failure of the NIM®, vagus nerve nol accessible or 

preoperative laryngeal dysfunction). For analysis concerning V2 signal, exclusion 

criteria corresponded to ail patients with postoperative recurrent nerve paralysis or 

laryngeal dysfunction defined by postoperative laryngoscopy not to distort the value by 

surgical complications. Patients had a postoperative laryngoscopy when there was a 

dysfunction of the NIM® monitor, when there was a decrease a signal >50% at V2 

du ring > 1 min [15] or when the re was a clinicat rea son to suspect a recurrential paralysis. 

Ail remaining patients were included in this study. Primary outcome was to compare V1 

signal in patients receiving NMBA without antagonization (NMBA group) versus V 1 

signal in patients without NMBA use (control group). ln those 2 group patients, we also 

compared the difference V2-V1 and the amplitude variations between V1 and V2 

(defined as amplitude variation in%= (V1·V2) x 100 1 V1). Secondary outcomes were 

parameters potentially contributing to lower V1 signal: time duration between injection of 

rocuronium and V1 , dosing of rocuronium for patients receiving NMBA. Ali data were 

expressed as median [interquartile range (IQR)). We used a Mann-Whitney U test, 

contingency table as appropnate. We used a Spearman test to analyze a potential 

relation between data. A chi-square test was used to compare categorical variables. A p 

value < 0 .05 was considered stalistically significant. 

Results 
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606 patients unde!Went thyroid surgery receiving rocuronium for tracheal 

intubation or no NMBA, they were distributed as shown in figure 1. 

Pogure 1: Flow chan 
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At V1, 39 patients (18%) in NMBA group had an amplitude < 100 �~�V� (need for 

curarisation reversai in 30 patients (14.1%)) and 13 patients (3.3%) in NMBA-free group 

(p<0.001). 

Patienfs characteristics were presented in Table 1. 

Table 1: PaUent's characteristics 

Patients wlth rocuronlum Patients wlth no NMBA p 
(174 patients) (393 patients) 

Age (Years) 57f44-66] 53 [41-65] 0.1128 
Number of pallenlS tF'I MJ 123/51 291/89 0.1418_ 
Weight {kg) 74[66-851 72[61-85) 0.0609 
BMI (kg/m2) 27 [24-30] 26 [23-30] 0.1827 
,_, \'•Ives art P:pt9$Q<I -.s m•clan �1�h�W�~�u�~� renge1 

NMSA. llfJI.rfM!Utc!kv �b�l�~�l�)� 8l)tlft l F· terM ifJ, M: nWe: 8MI boel) fl'lt$8 .,de• 
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The V1 signal is 458 [255-722] J.N in the group NMBA and 56g [352-899] )lV in 

the group NMBA-Iree, p=0.0002. 

The difference V2-V1 is -32 [·13g · 90] )lV in the group with NMBA and -78 [-206 

• 33) )lV in the group not receiving NMBA, p=0.0072. The ratio 100(V1-V2)N1 , the 

percentage of variation of signal ls 7.4 [-25 . 29]% in the group with NMBA and 15 [-9.1 

• 32]% in the group receiving no NMBA, p=0.0360. 

Figure 2: Signais V1 and V2 (median and IQR) in both groups (NMBA and no) 

100 

�~� 
• " �~� 
�~� 500 
• 
�~� .. 
ë/1 

Vl NMSA V2 V1 V2 
noNMBA 

V1: firs1 vagal neNe si;g nal; V2: linal vaga1 nerva signal, lOR: interquartie range , NMBA: netJrOmU$CUi ar bk)clüng agent 

Patients in the group NMBA received 0.462mg rocuronium/kg IBW [0.39:0.563). 

The time between Rocuronium injection and V1 signal is 43 [38 - 51]min and the lime 

between VI and V2 signal is 23 [16 . 36]min in the group receiving NMBA. 

Conceming the surgical data among patients without recurrential paralysis or 

laryngeal dysfunction, the duration of the surgery for the first surgical side is 22 [15 -

32]min in the group with NMBA and 22 [ 15 • 32)min in the group without NMBA, 

p•O 9012. The weight of the pathology piece are respectively 39 [26 • 61)g and 35 [22 . 

64]g, p= 0.4920. Surgical indications, type of surgery, pathology were presented in 
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Table 2. ChF was respectively 0.526, 0.152, 0.580, 0.262 for each category of the 

following table. 

Table 2: Surgical data 

�-�N�~�~�.�a �.� 'us.pic:!on of �~�Q�p �l �u�!�a� or �n�c�o�c�;�~ �' �,�u �&�l�l� non •.xdudlld: CMtaln �n�~�l�.�a�a�l�~� {p.athology ot l itr.t 5Uf911ty) wi:t\ �f�'�l�~�e�u�l�l�y� af 

ruuroery, husp!c:lovs eyii)OI'oei!On (Bert.esda IV, V, V J), �2�~�}�'�W�p�u�l�'�l�e�t�l�o�n�.�a� non ltrtetpretab4e (Betl'le sda lU). nOdlisfe TIRAOS 48 or 

$, ai;nl'lcal) t �i�l�~�e�e�M� 3t Clkltonln , thyroir:l �t�l�(�l�d�~�J�i�e� :e3cm 

.OandOW d!Seèse wl!ti �e�c�t�n�p�H�e�b�~�l�o�n�,� t.l\lfe ot conltell'l6 ieallon o1 �t�'�l�'�l �e �t�f�~ �a�l� tt&b.lmonl. teO'.menee �a�~�r� medlt:el troa1menl/ o!llét 

cause of 1)0'16r �~�~� l,tl'ftt)40-( IeoeJ6 nodu leor t oe 

-OtM!C'$ �~�t�t�l�o�t�o�g�l�t�$�;� noôlll.ar 901:•r \W.h ltl:t"'9i<>xlc otls, �~�v�l�a�r� go!tor wl(nout cltyrotoxkoall wltl'l •tltltlk �~�n�ç�:�i�d�e �n�~� 01' �p�r�~  " �b�l "� 

dllllc:ul!y lor S\ltwllance, be-fore transpla.ntrJon, on �i�)�l�t�l�e�n�~� wllh l"'rn Jnosuppre-s!!ve therapy, slngte a.denom• wllh �t�n�t�r�o�t�o�x�l�e�o �~ �t �s �,� 

�e�n�v�~�· �~ �' "� �e�~�a�e� to •nuodarort41 wwJ Aece.MIIy ID �w�n�1�1�n�t�.�M�~� 

S:.ti'O erv: 
oN lypn �o�1�1�~�9�f�l�f�Y� are torn•&!mt$ •.$l&()Çistecl wlth Pél.t'«t!loyroid .. vrçtt)' 

�.�t�. �y�t�n�p �l�'�u�\�~�e �n �e�e�t�o�m �y� OOWJ be �a�:�u�o�e�~�t�e�d� t 15 patloel'll•ln tM WfO<Ip A!O&iV ifl\1 NMBA &t'Id 20 ifllh e �g �r �~ �:�~� !Mse not) 

ln the subgroup of the patients with NMBA, there was no significanl relation 

between amplitude of V1 signal and lime alter NMBA injection (Spearman p=0.1226) 

and no significative relation between amplitude of V1 signal and the dose of rocuronium 

per IBW (Spearman p=0.1978). 

Discussion 

Main result 

The most important result of the study is U1at the V1 signal is statistically 

significantly lower in the group receiving NMBA. The difference V2-V1 and the 

percentage of amplitude reduction from inüial signal are lower in the group NMBA, 

probably because of a recovery of the signal due to an elimination of NMBA. 
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Conte)(! of the re se arch 

High quality intraoperative neuromonitoring is crucial for appropriate 

intraoperative surgical decision making [8] [17]. Therefore close collaboration between 

surgeons and anesthesiologists is mandatory to optimize the EMG signal in general and 

the V1 signal in particular [18] (19]. Persisting neuromuscular blockade may impact on 

the quality of inlraoperalive neuromoniloring and thus affect patients' safety and 

outcome (9]. Different strategies to reduce the risk of residual paralysis at recurrent 

laryngeal nerve stimulation had been proposed. The most consequent approach in thal 

context would be not to use any neuromuscular blocking agent at ali during induction of 

anesthesia. Whilst such a rela)(ant free technique is of course highly efficient in avoiding 

any residual paralysis, it may increase the incidence of vocal cord injuries and post-

operative hoarseness [5]. Vocal cord injuries due to intubation can be responsible of 

abnom1al voice and lead to a useless laryngoscopy. Moreover, rel3)(ant free induction 

regime has been identifiecj as an independant risk factor for difficult intubation (20]. V1 

signal also depends of the placement of the electrodes [18] so the position of the 

tracheal tube, it's Important lo be in good intubation conditions for !hat reason too. So a 

relaxant-free approach is not to recommend in routine clinical practioe [21) and the 

tracheal intubation need always to use NMBA unless there are specifically 

contraindication [6) [7). An option is to use succinylcholine to facilitate tracheal 

intubation. Succinylcholine is a depolarizing neuromuscular blocking agent wilh a rapid 

onset of action and short duration [22]. Thus, ils pharmacodynamie profile fils weil for 

intraoperative neuromonitoring, However, this compound has a high incidence of minor 

side effects, such as persisting myalgia and even more important, it is associated wîth 

life-threatening complications such as malignant hyperthermia or hyperkalemic cardiac 

arrest [23). Because of its safety profile succinylcholine may be subjecl of restricted 
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indications, such as rapid sequence induction in patients with an increased risk for 

pulmonary inhalation [24[ [25] . Reitter and al [26] also find a more frequent risk of 

anaphylaxis with succinylcholîne than rocuronium in the appendices of the study. The 

third option is to use a non-depolarizing neuromuscutar blocking agent. The use of 

benzytisoquinoline NMBA could be considered even i f they have a long duration of 

action and may be a risk of insufficienl neuromuscular recovery at V1 stimulation 

because Chu and al [27] shown there was no impact on recurrential laryngeal nerve 

monitoring after 0 .5mg/kg of atracurium. However, in case of IONM would be 

perturbated, there is no drug with a short action duration to antagonize the residual 

neuromuscular blockage i. e. the action of prostigmin (reversible inhibitor of 

acetylcholinesterase) depends of tl1e depth of the neuromuscular blockage but need 

severa! minutes to reverse the blockage [28]. An other option is to use rocuronium. tt 

has a longer duration of action too but if necessary, there is Sugammadex, a rapid 

acting reversai agent thal selectively btnds rocuronium, so complete neuromuscular 

recovery may be obtained within a few minutes [29] [30]. This approach allows 

concealing neuromuscutar paralysis to facilitate endotracheal intubation and 

neuromuscular recovery, allowing appropriate intraoperative neuromonitoring . A 

selective neuromuscular block recovery is receivable as shown in our precedent study 

[12] Where only 12.5% of the patients need sugammadex to obtain reliable response to 

recurrent laryngeal nerve stimulation [12]. Rocuronium ls also a NMBA presenting a 

good hemodynamic stability (31]. 

Discussion of the results 

14.1% of patients in NMBA-group need a curarisation reversai, il was similar to 

our firsl study [12] were 12,5% of patients need sugammadex reversal 
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The V1 signal is higher in the group without NMBA, the signal is always higher 

than �1�0�0 �~ �t�V �.� which is the minimal value 1o accept the signal. Han [32] shown thal the 

use of 1'E095 rocuronium bromide (i. e. the dose of NMBA reqwred to produce a 95% 

depression of twicht height which is 0.31mg/kgiBW for rocuronium) during the 

anesthesia induction can improve the tracheal tube conditions without affecting the 

intraoperative recurrent taryngeal nerve monitoring 30minutes alter NMBA injection 

(2'E095 affect it) ; the current dosage of 0.462mg rocuroniumlkg IBW [0.39-0.563] after 

43 [37 - 51]min has an impact on IONM value. We asked if these differences are 

sufficient to have a clinicat impact. There is no threshold in the literature to describe a 

significant difference for V1 signal but locally, surgeons consider thal the difference we 

find here is not significant. Even if, the median of the percentage of variation of signal 

are 7.4 % in the group with NMBA and 15 % ln the group receiving no NMBA, ourrently, 

this is not sufficient to change the threshold or significant loss of signal from 50 to 43.6% 

(difference of the median). Further studies have to be realized and will maybe change 

the threshold of significant Joss of signal or lead to change the curarisation strategy. 

The similar characteristics of populations in the two groups in pamcutar the 

weight and the BMI shown thal there is no bias of indication i. e. patients are not 

receiving NMBA or not be cause of there physical status. 

Surgical conditions have not impacted the difference V2-V1 or the peroentage of 

Joss of signal. 

If V1 signal depends of the tracheal tube poskion (18], we can consider there ls 

no bias because this variability is the same in both groups. 

One potentiel bias of the study is that sorne of patients have an anesthesia 

maintained by desfluran and sorne others by propofol, but volatile anesthetic and 

propofol don't have the same impact on neuromuscular block recovery. lt's known for 
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adductor pollic1s muscles after ulnar nerve stimulation [33] (34], it's probably the same 

on laryngeal muscles. 

Ifs was impossible to practice an apairing between patient receiving NMBA and 

those not because il was impossible to define a limit of equivalence for each major 

outcome. 

The incidence of recurrential paralysis was not compared between the group 

recelving NMBA and the group lhose not because of a rare event, statistic can't be 

applied but we noted in days after surgery 8 recurrential paralysis for 174 patients (4.6%) 

versus 13 for 380 patients (3.4%). 

The statislics show no statistical relation between the dose of rocuronium and the 

delay NMBA injection and V1 because of the dose which is low (0.46 [0.39 -

0.56]mg/kgiBW) and the delay which ls important (43 [37 - 51]min). NMBA is probably 

almost lully eliminated. The delay also probably ex plain wh y the re is no difference of V1 

amplitude between groups having different dose of rocuronium (S0.5 versus >0.5 and 

sb.4 versus ;,Q.6mg/kgiBW). 

Conclusion 

The V1 signal is higher in the group receiving no NMBA, lhere is a significant 

difference for the V2-V1 and for the decrease of signal �b�e�~ �.�v �e�e�n� the group NMBA and 

no NMBA (antagonization of rocuronium if V1 signal <100uV) [12]. These differences 

are not currentiy sufficient to change the threshold of significant loss of signal or to lead 

to a new management of the curarisation. 

Research plan 
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We would like to test which dose of rocuronium lead to good conditions for 

intubation and avoid the most frequently antagonization for a correct V1 signal. 

Il can be interesting to compare the taryngeal neuromuscular block recovery 

under anesthesia by volatiles agents versus propofol. 
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III. CONCLUSION ET PERSPECTIVES 

1. Conclusion   

La connaissance et la prévention de toutes les complications de la chirurgie 

de la thyroïde sont une nécessité incontournable pour les chirurgiens qui la 

pratiquent. La paralysie récurrentielle est la complication chronique redoutée en 

chirurgie cervicale. Le neuromonitorage du nerf vague est un moyen de diminuer la 

prévalence de cette complication. La maîtrise de la technique du neuromonitorage du 

nerf vague et la maîtrise de son interprétation sont indispensables. 

�/�H�� �F�X�U�D�U�H�� �E�L�H�Q�� �T�X�H�� �U�H�F�R�P�P�D�Q�G�p�� �S�R�X�U�� �O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �H�V�W�� �F�R�Q�Q�X�� �S�R�X�U��

être source de perturbation du neuromonitorage. Cependant, un protocole 

�G�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �V�p�O�H�F�W�L�Y�H�� �G�H�V�� �S�D�W�L�H�Q�W�V��subissant une chirurgie thyroïdienne avec 

une récupération insuffisante du bloc neuromusculaire au niveau laryngé induit par le 

rocuronium est acceptable pour le neuromonitorage du nerf laryngé récurrent (30). 

�&�H�� �S�U�R�W�R�F�R�O�H�� �G�¶�D�Q�W�D�J�R�Qisation sélective constitue une approche plus économique 

�T�X�H�� �O�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �V�\�V�W�p�P�D�W�L�T�X�H�� �G�X�� �U�R�F�X�U�R�Q�L�X�P�� �D�Y�D�Q�W�� �P�r�P�H�� �O�H�� �G�p�E�X�W�� �G�H�� �O�D��

chirurgie proposée par Lu et al. (18) �H�W�� �S�H�U�P�H�W�� �G�¶�p�Y�L�W�H�U�� �O�H�V�� �S�R�W�H�Q�W�L�H�O�V�� �H�I�Iets 

indésirables bien que rares �G�¶�X�Q�H���L�Q�M�H�F�W�L�R�Q���Lnutile de sugammadex. 

Se posait la question de savoir si le premier signal de neuromonitorage était 

altéré (même si >100�PV) �H�W�� �S�R�X�Y�D�L�W�� �r�W�U�H�� �U�H�V�S�R�Q�V�D�E�O�H�� �G�¶�X�Q�H�� �Q�R�Q-identification de 

perte de signal qui doit alarmer sur une paralysie récurrentielle ce qui justifiait notre 

étude. 

Lors de la première lobectomie thyroïdienne, le premier signal de 

neuromonitorage du nerf vague entre les patients ayant reçu du rocuronium pour 

�O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �H�W�� �Q�¶�D�\�D�Q�W�� �S�D�V�� �p�W�p�� �D�Q�W�D�J�R�Q�L�V�ps et le premier signal de 

neuromonitorage du nerf vague �F�K�H�]�� �O�H�V�� �S�D�W�L�H�Q�W�V�� �Q�¶�D�\�D�Q�W�� �S�D�V�� �U�H�o�X�� �G�H�� �F�X�U�D�U�H était 

plus élevé dans le groupe ne recevant pas de curare.  

La différence entre le signal de début de lobectomie et de fin de lobectomie, et 

le pourcentage de décroissance du signal de neuromonitorage étaient plus élevés 

dans le groupe ne recevant pas de curare. 
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 �/�¶�L�Q�W�H�U�S�U�p�W�D�W�L�R�Q�� �G�H�� �F�H�V�� �G�R�Q�Q�p�H�V�� �H�V�W�� �G�L�I�I�L�F�L�O�H�� �S�X�L�V�T�X�¶�H�O�O�H�V�� �V�R�Q�W�� �L�Q�p�G�L�W�H�V�� �H�W�� �T�X�¶�L�O��

�Q�¶�H�[�L�V�W�H�� �S�D�V�� �G�D�Q�V�� �O�D�� �O�L�W�W�p�U�D�W�X�U�H�� �D�F�W�X�H�O�O�H�� �G�H�� �O�L�P�L�W�H�� �G�¶�p�T�X�L�Y�D�O�H�Q�F�H�� �S�R�X�U�� �Q�R�V�� �F�U�L�W�q�U�H�V�� �G�H��

jugement. Les différences suscitées bien que statistiquement significatives ne sont 

pas retenues à elles seules comme étant suffisantes pour avoir un impact clinique, 

modifier le seuil de significativité de perte de signal devant alerter le chirurgien ou 

modifier la stratégie de curarisation utilisée, mais il faudrait reconsidérer cela si de 

tels résultats étaient retrouvés dans de prochaines études. Nous avons conclu que 

�O�¶�X�W�L�O�L�V�D�W�L�R�Q���G�H���U�R�F�X�U�R�Q�L�X�P���Q�¶�D�Y�D�L�W���S�D�V���G�¶�L�P�S�D�F�W���V�X�U���O�D���V�p�F�X�U�L�W�p���G�H�V���S�D�W�L�H�Q�W�V���V�X�E�L�V�V�D�Q�W��

une chirurgie thyroïdienne avec neuromonitorage du nerf laryngé récurrent dans les 

conditions de cette étude (antagonisati�R�Q���V�L���9�������������9��(30)).  

Dans le sous-�J�U�R�X�S�H���G�H���S�D�W�L�H�Q�W�V���U�H�F�H�Y�D�Q�W���G�X���F�X�U�D�U�H�����L�O���Q�¶�\���D�Y�D�L�W���S�D�V���G�H���U�H�O�D�W�L�R�Q��

�V�L�J�Q�L�I�L�F�D�W�L�Y�H���H�Q�W�U�H���O�¶�D�P�S�O�L�W�X�G�H���G�X��premier signal vague �H�W���O�H���G�p�O�D�L���D�S�U�q�V���O�¶�L�Q�M�H�F�W�L�R�Q���G�H��

�F�X�U�D�U�H���� �,�O�� �Q�¶�\�� �D�Y�D�L�W�� �S�D�V�� �G�H�� �U�H�O�D�W�L�R�Q�� �V�L�J�Q�L�I�L�F�D�W�L�Y�H�� �H�Q�W�U�H�� �O�¶�D�P�S�O�L�W�X�G�H�� �G�X��premier signal 

vague et la dose de rocuronium rapportée au poids idéal théorique probablement du 

fait que les doses de curare étaient faibles et les délais longs, le curare était déjà 

probablement éliminé presque en totalité. 

 

2. Perspectives  de recherche  

�/�H�V���S�U�R�M�H�W�V���I�X�W�X�U�V���V�¶�R�U�L�H�Q�W�H�U�R�Q�W���Y�H�U�V���G�H�V��études prospectives. 

Il serait intéressant de comparer, sur un plus grand échantillon, le pourcentage 

de variation du signal de neuromonitorage vague entre un groupe recevant du 

�U�R�F�X�U�R�Q�L�X�P�� ���Q�R�Q�� �D�Q�W�D�J�R�Q�L�V�p���� �H�W�� �X�Q�� �J�U�R�X�S�H�� �Q�¶�H�Q�� �U�H�F�H�Y�D�Q�W�� �S�D�V���� �H�W�� �p�Y�H�Q�W�X�H�O�O�H�P�H�Q�W��

reconsidérer la valeur du seuil de perte de signal devant alerter le chirurgien sur une 

éventuelle paralysie récurrentielle (seuil actuel de 50%) 

Il serait intéressant de rechercher si un �V�H�X�L�O���G�¶�D�F�F�p�O�p�U�R�P�p�W�U�L�H���S�H�X�W prédire une 

réponse de V1 positive, et si oui, quel site de mesure serait le plus fiable.  

De plus, Il serait intéressant de voir quelle est la dose de rocuronium qui 

�P�q�Q�H�U�D�L�W�� �j�� �X�Q�H�� �Q�p�F�H�V�V�L�W�p�� �G�¶�D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q�� �Oa plus faible possible pour obtenir un 

premier signal vague fiable sans pâtir aux �F�R�Q�G�L�W�L�R�Q�V�� �G�¶�L�Q�W�X�E�D�W�L�R�Q�� �H�W�� �D�X�J�P�H�Q�Wer la 

morbidité laryngée. 
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Il serait également intéressant de comparer la récupération du bloc 

neuromusculaire au niveau laryngé après rocuronium chez des patients ayant un 

�H�Q�W�U�H�W�L�H�Q���D�Q�H�V�W�K�p�V�L�T�X�H���S�D�U���D�J�H�Q�W�V���K�D�O�R�J�p�Q�p�V���H�W���G�¶�D�X�W�U�H�V���S�D�U���S�U�R�S�R�I�R�O���L�Q�W�U�D�Y�H�L�Q�H�X�[���� 

  



51 
 

BIBLIOGRAPHIE  

 

1.  Hermann M, Alk G, Roka R, Glaser K, Freissmuth M. Laryngeal recurrent 
nerve injury in surgery for benign thyroid diseases: effect of nerve dissection and 
impact of individual surgeon in more than 27,000 nerves at risk. Ann Surg. févr 
2002;235(2):261�æ8.  

2.  Chiang F-Y, Wang L-F, Huang Y-F, Lee K-W, Kuo W-R. Recurrent laryngeal 
nerve palsy after thyroidectomy with routine identification of the recurrent laryngeal 
nerve. Surgery. mars 2005;137(3):342�æ7.  

3.  Randolph GW, Dralle H, with the International Intraoperative Monitoring Study 
Group, Abdullah H, Barczynski M, Bellantone R, et al. Electrophysiologic recurrent 
laryngeal nerve monitoring during thyroid and parathyroid surgery: International 
standards guideline statement. The Laryngoscope. janv 2011;121(S1):S1�æ16.  

4.  Chiang F-Y, Lee K-W, Chen H-C, Chen H-Y, Lu I-C, Kuo W-R, et al. 
Standardization of Intraoperative Neuromonitoring of Recurrent Laryngeal Nerve in 
Thyroid Operation. World J Surg. févr 2010;34(2):223�æ9.  

5.  Fontenot TE, Randolph GW, Setton TE, Alsaleh N, Kandil E. Does 
intraoperative nerve monitoring reliably aid in staging of total thyroidectomies?: IONM 
to Aid in Staging Total Thyroidectomies. The Laryngoscope. sept 
2015;125(9):2232�æ5.  

6.  Wu C-W, Wang M-H, Chen C-C, Chen H-C, Chen H-Y, Yu J-Y, et al. Loss of 
signal in recurrent nerve neuromonitoring: causes and management. Gland Surg. 
févr 2015;4(1):19�æ26.  

7.  Chiang F-Y, Lu I-C, Kuo W-R, Lee K-W, Chang N-C, Wu C-W. The 
mechanism of recurrent laryngeal nerve injury during thyroid surgery--the application 
of intraoperative neuromonitoring. Surgery. juin 2008;143(6):743�æ9.  

8.  Schneider R, Randolph G, Dionigi G, Barczynski M, Chiang F-Y, Wu C-W, et 
al. Prediction of Postoperative Vocal Fold Function After Intraoperative Recovery of 
Loss of Signal. The Laryngoscope. févr 2019;129(2):525�æ31.  

9.  Thomusch O, Sekulla C, Machens A, Neumann H-J, Timmermann W, Dralle 
H. Validity of intra-operative neuromonitoring signals in thyroid surgery. Langenbecks 
Arch Surg. nov 2004;389(6):499�æ503.  

10.  Baillard C, Bourgain J-L, Bouroche G, Debaene B, Desplanque L, Devys J-M, 
et al. �6�R�F�L�p�W�p���)�U�D�Q�o�D�L�V�H���G�¶�$�Q�H�V�W�K�p�V�L�H���H�W���G�H���5�p�D�Q�L�P�D�W�L�R�Q�������������� 

  



52 
 

11.  Fuchs-Buder T, Schreiber J-U, Meistelman C. Monitoring neuromuscular 
block: an update. Anaesthesia. mars 2009;64:82�æ9.  

12.  Lundstrøm LH, Duez CHV, Nørskov AK, Rosenstock CV, Thomsen JL, Møller 
AM, et al. Effects of avoidance or use of neuromuscular blocking agents on 
outcomes in tracheal intubation: a Cochrane systematic review. Br J Anaesth. juin 
2018;120(6):1381�æ93.  

13.  Mencke T, Echternach M, Kleinschmidt S, Lux P, Barth V, Plinkert PK, et al. 
Laryngeal morbidity and quality of tracheal intubation: a randomized controlled trial. 
Anesthesiology. mai 2003;98(5):1049�æ56.  

14.  Hunter JM. Optimising conditions for tracheal intubation: should 
neuromuscular blocking agents always be used? Br J Anaesth. juin 
2018;120(6):1150�æ3.  

15.  Lundstrom LH, Moller AM, Rosenstock C, Astrup G, Gatke MR, Wetterslev J, 
et al. Avoidance of neuromuscular blocking agents may increase the risk of difficult 
tracheal intubation: a cohort study of 103 812 consecutive adult patients recorded in 
the Danish Anaesthesia Database. Br J Anaesth. 1 août 2009;103(2):283�æ90.  

16.  Combes X, Andriamifidy L, Dufresne E, Suen P, Sauvat S, Scherrer E, et al. 
Comparison of two induction regimens using or not using muscle relaxant: impact on 
postoperative upper airway discomfort. Br J Anaesth. 15 juin 2007;99(2):276�æ81.  

17.  Marusch F. Influence of muscle relaxation on neuromonitoring of the recurrent 
laryngeal nerve during thyroid surgery. Br J Anaesth. 1 mai 2005;94(5):596�æ600.  

18.  Lu I-C, Wu C-W, Chang P-Y, Chen H-Y, Tseng K-Y, Randolph GW, et al. 
Reversal of rocuronium-induced neuromuscular blockade by sugammadex allows for 
optimization of neural monitoring of the recurrent laryngeal nerve: Sugammadex 
Improves Neuromonitoring. The Laryngoscope. avr 2016;126(4):1014�æ9.  

19.  Lu I-C, Tsai C-J, Wu C-W, Cheng K-I, Wang F-Y, Tseng K-Y, et al. A 
comparative study between 1 and 2 effective doses of rocuronium for intraoperative 
neuromonitoring during thyroid surgery. Surgery. avr 2011;149(4):543�æ8.  

20.  Meistelman C, Plaud B, Donati F. Rocuronium (ORG 9426) neuromuscular 
blockade at the adductor muscles of the larynx and adductor pollicis in humans. Can 
J Anaesth. sept 1992;39(7):665�æ9.  

21.  Donati F, Meistelman C, Plaud B. Vecuronium neuromuscular blockade at the 
adductor muscles of the larynx and adductor pollicis. Anesthesiology. mai 
1991;74(5):833�æ7.  

22.  Keating GM. Sugammadex: A Review of Neuromuscular Blockade Reversal. 
Drugs. juill 2016;76(10):1041�æ52.  



53 
 

23.  Oliveira C, Marques C, Simões V, Spencer L, Poeira R, Casteleira M. 
Bradicardia grave e assistolia associadas ao sugamadex: relato de caso clínico. Braz 
J Anesthesiol [Internet]. oct 2018 [cité 16 mars 2019]; Disponible sur: 
https://linkinghub.elsevier.com/retrieve/pii/S003470941830117X 

24.  Schreiber J-U, Lysakowski C, Fuchs-Buder T, Tramèr MR. Prevention of 
succinylcholine-induced fasciculation and myalgia: a meta-analysis of randomized 
trials. Anesthesiology. oct 2005;103(4):877�æ84.  

25.  �3�U�R�G�X�L�W�V�� �L�Q�M�H�F�W�D�E�O�H�V�� �j�� �E�D�V�H�� �G�H�� �V�X�[�D�P�p�W�K�R�Q�L�X�P�×���� �U�H�V�W�U�L�F�W�L�R�Q�� �G�¶�L�Q�G�L�F�D�W�L�R�Q�V��- 
Lettre aux professionnels de santé - �$�1�6�0�×���� �$�J�H�Q�F�H�� �Q�D�W�L�R�Q�D�O�H�� �G�H�� �V�p�F�X�U�L�W�p�� �G�X��
médicament et des produits de santé [Internet]. [cité 27 janv 2018]. Disponible sur: 
http://ansm.sante.fr/S-informer/Informations-de-securite-Lettres-aux-professionnels-
de-sante/Produits-injectables-a-base-de-suxamethonium-restriction-d-indications-
Lettre-aux-professionnels-de-sante 

26.  Reddy JI, Cooke PJ, van Schalkwyk JM, Hannam JA, Fitzharris P, Mitchell SJ. 
Anaphylaxis Is More Common with Rocuronium and Succinylcholine than with 
Atracurium: Anesthesiology. janv 2015;122(1):39�æ45.  

27.  Reitter M, Petitpain N, Latarche C, Cottin J, Massy N, Demoly P, et al. Fatal 
anaphylaxis with neuromuscular blocking agents: a risk factor and management 
analysis. Allergy. juill 2014;69(7):954�æ9.  

28.  Chu K-S, Wu S-H, Lu I-C, Tsai C-J, Wu C-W, Kuo W-R, et al. Feasibility of 
intraoperative neuromonitoring during thyroid surgery after administration of 
nondepolarizing neuromuscular blocking agents. World J Surg. juill 
2009;33(7):1408�æ13.  

29.  Schaller SJ, Fink H, Ulm K, Blobner M. Sugammadex and Neostigmine Dose-
finding Study for Reversal of Shallow Residual Neuromuscular Block: 
Anesthesiology. nov 2010;113(5):1054�æ60.  

30.  Empis de Vendin O, Schmartz D, Brunaud L, Fuchs-Buder T. Recurrent 
Laryngeal Nerve Monitoring and Rocuronium: A Selective Sugammadex Reversal 
Protocol. World J Surg [Internet]. 27 mars 2017 [cité 13 avr 2017]; Disponible sur: 
http://link.springer.com/10.1007/s00268-017-4004-9 

31.  Lorenz K, Sekulla C, Schelle J, Schmeiss B, Brauckhoff M, Dralle H, et al. 
What are normal quantitative parameters of intraoperative neuromonitoring (IONM) in 
thyroid surgery? Langenbecks Arch Surg. sept 2010;395(7):901�æ9.  

  



54 
 

ANNEXE 

 

 

 

 

 

 

Recurrent Laryngeal Nerve Monitoring and Rocuronium: A Selective Sugammadex Reversal 
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caupmmisiog intnlopenuive ncuromonltori ng, Lu and co­
�w�o �r�k �c�~� recently propo,sed roui ine reversa.! or �n �~�u�r �o �m�u�s�­

culur bh.x:k with sugammndcx. 2 mg/kg shordy ilflcr lrD· 

che.al intuba lion but bef on: the beginnln.& of ;ntraopc.rativc 
neuromonirorlng [5j. Aceordittg to the authors. 1.his 
e1lhanced neutomustuln.r block rec.overy prutoeol allows 
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rel iabJe intraoperati-ve neuromonîtoring [n ali patienL'i 
de.!.-pite the prior use o-f rotu.r<lfli um lo fOtcîJitlllf: endntrn­
chenl inu;bation. Howevcr, Bronaud C·t al. (6) re:cendy 
tspeçulntcd thal mthcr tNm rootinely reverse any potieru 
prior to inlrtlopcraôve neuromonitoriog. sugammadex­
ba.;;ed n:versal could be limited 10 :1 rew �p�a�l�i�e�n�l�~� wilh 
persisting detp �k�:�v�~�l �s� o( rteuromus:C!ular b1oc.kadt reaUy 
inaerfering with �i�n�t�r�.�m�~�r�m�i�v�e� neururnoniiuring. This 
selective NMB reversaJ approach wou.ld not onJy facilitate 
the 1nanageruent of neuromuscular block. but it \\o'OUid �a�l�~� 

be more eost..effecrive. 
The aian or Lhe presem retrospecùve c.linicaJ stad)' ls to 

evaJonte 1hc efficicncy of a selective neuromu.sculsr bJoc:k 
re'\•ersal approac:h (the primary outcomo is the percentage 
of patients wlx> need sugammadex to have t1 positive V 1) 
and ta idenùfy llle dsk fuctoŒ For persisting deep leve! of 
�n�e�u�m �m�u�J�S�C�u�l�;�~ �r� black i.nlcrfcring wi lh intrilopernti-ve 
nc.uromonitoring. 

�~�t�:�.�d�e�r�i�a�h� nnd �m�e�t�h�u�c�l �~� 

After �~�1�p�p�r�o�v�o�l� by the Commis.gon Nstio.nalc de rlnfor­
matique er des Libertés. CNIL {registration number R2015· 
22). we reviewed retto.specû\fely the chn.rts of 125 ron­
secuti\'e pat.ienti who uodei"\Vtt'lllhyroid surgery belween 2 
November 2014 and 22 �~�b�r�u�w�y� 2016a.üd recéived Oüly a 
single inrubming dose of rocuronium 10 facilimte �e �n �d�o�l�r�r�l�~� 

c-heaJ intubation wilhout any re. injection during surgery. 
On ardv:t.l i..n_ the opemting �r�o�o�m �~� ECC electrodes were 

applied, oxygen saturation was monirored by pulse 
ox.imctry. ood bJood prtssurc was GSsesscd noo-in\-"35ivcly 
by osdllomcuy. Acccleromyography was used for contin­
uous moJÛtoring of neuromuscuJ.ar ttansm.ission: the ulnar 
nt:f'\'c: �w�~� sLitnubted ilnd tho mustulur response of the­
adduc .• 1or ponicis mu!:>Clc �~�g�i�s�t�e�~�d� [71. Ali paticnlS 
recdved a peripheral iv tine. �A�n�n �c�~�h�d�i�;�.� wa.s inducOO wiLh 
propofol, rcmifcmanil. :md ;s single dosa or rocuronium. 
Anaesthesia was maintaioed wi lh remifentaniJ and eithet 
desflutune. or proporol a.ll decided by lhe. annes.thesiologis.t.; 
in t:hargc of the patierus._ aud no �n�e�u�r �o�m�u�s�c�t�~ �l�a�r� blocking 
ugent wa5 re-injected. 

Ouring total t.hyroidectomy, the vagnl nerve �~�· �a�s� rou· 
tinely exposed oo riglu side first. A surgical dissection 
was per(onued between the ca.rotid anery and jugulllr vtin 
and allowed w expose nod idtnllfy lhe vag.al �n�e�r�v�~�- The 
vagal ncrvc was systc.l1'l.ntic:illy directly visualizcd by the 
surgeon. and thece is no blind signal. Once this e.11:posicion 
was acb.îe\'ed. the surgeon posîtîoned the electrode �N�l�}�.�< �l �~� 
monitor version 3.0 {Medtronic. Mtnnesota. USA) �(�i �n �~� 

ccrmittent stimulation) to tcsl the nerve beforc :;my 
re<:urrem nerve dissection (V 1) and after lobc::ctomy 
romplotion �{ �V�2 �~� 

World J'Sure 

The V1 signal was considered posît:ive when lhere is a 
wavc: wilh un amplitude high(!rlhan 100 .,.v. Jf no response 
tO lhc first standardized N IM stimulatlon was obcnined or o 
signal lowcr chan 100 J.tV. neuromu.sculor block wns 
nnuagooizcd with sugrunmadex. Aftcr sugammadex i n.ie<:· 
lion (wheo l'lecessary). the �s �u�r �b�~�n� applies iterative NlM 
stimulaüon.o;.. Tethnical fllil uœ of t11e NlM �w�1�1�~� �c�o �n�s �i �d�~�r�e�d� 

if thercafter still no respons.e wrut obtaincd despite com­
plete neuromuscu!ar recovery. Wheo V 1 signal is consid· 
eted as posith<e (spontaneously or after sugammadex). the 
dissection begin.1. 

The foll owlng_ data 'vere �a�.�t�a�l �y�s�e �d �~� patiem's physical 
suuus, IVC'UJonium dose and rime intcrvul between 
rocumnium injection and VI stimuhuion. amplitude of VI 
signal. Primruy outcome was defined as the number of 
patients {and percen1age) wbo requlred neuromuscular 
n:,·crsa_l lo obtain a response to the VI .stimulation. As 

�s�e�<�:�o�n�d�~ �u�y� outcomcs wen: cons:jdcrcd :;everal pammetcrs­
potenlinUy coouibuu: to a persistent dcep level d neuro-­
musculttr blockade at the moLUent of the VI S-timulation: 
patlenL'I age, gerder I.'Uld body nu&Ss index {BMl) sUJlUs and 
timing ttnd dos-ing of rocuronlwn. 

Ali dm:' were expre$Sed m; median fintcrquartile range 
(IQR)]. Logisûc regression including BMJ. total r<Xllro­
nium dose, dose of rocuronium per kg or real body weighl 
{RBW). d= orrocuronium per id«<l body weigbt (lBW). 
ritne. from MCutl)(liunl l.njection 10 first NlM sti rnulatlon 
was pert:ormcd. und a subgroup analysis betweeo obese 
(BMJ è; 30 kg/m1

) :tnd non·obese patienl!! (BMI < 30 kg/ 
rn-:) was also pecformed. lB W was cnlculiued as 
IBW = beigbt ln cm-106 ( for women) or beight-102 
(for men) [8]. We u.scd Mann-Whitney �U�t�e�s�~� conlingency 
mble and Fisher•s exact Cest, as appropriatc. A p valuo 
<0.05 was considered statistically signîficant. 

Re<ulls 

One bundted aoo twenty·five COrîÇtcUÛ\Ie patients undet­
goi·ng t.byroid surgery were included. Dn.ut from 5 patieetlll 
were excluded from �a�n�.�u�l�~�i �s�;� 3 of them bec.ause or pre­
existing la_ryngeal in jury and 1 becnusc of technical failure 
of the NlM. The dam of lbe remaining 120 pstiems were 
complete and could be llnalysed. 

Fifieen {12.5%) patients needed sug.ammadex re,•e-rsal to 
obtai.n an aAG response at V 1 sûmulatlou. The iteraû,•e 
NJM stimul11tions show a positive signal 2 or 3 min aftcr 
lhe injection for aU Lhe 1 S patients. This �~�s�i �n� tine witb data 
from llle literarure, as reponed by Blobner et al. in [9]. ln 
the �r�t�m�~�~�i�n�i�n�g� 105 patients. �~�p�o �n �t�n �n�e �o�u�.�s� m;ove.ry or 
rocuronium-induced ncurommculw b1ock w::ts suffic;ient 
for suœcssful VI b1:imulation. ln ihese lOS �p�a�t�i�e�n�t�.�~� ton· 
sidered whh a .SJ)<)nUmeous-posÎ1Î\'e V 1 nervc monitor 
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resull, the mi1ùmal value i.s 104 pV �~ �n�d� the mcdi:m is 
402.5 �~�v� (214.5-641.5]. Pbysical �s�t�~�t�u�s� and neuromuscu· 
lar variables oî JXltiencs requidng sugarnmadex rcversaJ .fOr 
VI stimulation and tbose not requiring it are prese.nled in 
Table 1. 

higher dose of rocuronium. C$pcdully when b:l5ed on ide=tl 
body weighL Time from rocuronium Injection to V 1 
stimulaùon was ide.ntirul in bolh groups. ln this: subgroup 
1 O. OUI of 42 (23.8%) paùents needed sugamrmtdex 
reve-rsai. 

P:ulems requirl.ng sugammadex reversai bad a hig.her 
BMJ and a higber l.ntobaliog dose of rocuronîum when 
based on real body weight �~�s� weil as ideal body weight 
than those not requjring sugammadex (Table 1). Time rrom 
ra:-uronium injection to V 1 stimulation was �i�d�~ �, �n�t�i�c�a �l� in 

b<>th grou l''· 

A logisùc reg:resslon anaJysis lodicaœd lhm onJy the 
dose of rocuron1um based on ideal body welght predlcted 
lhe need for sugam.made.x tevti'S;ll. not t11e BML 

Di.scussiun 
P'.ttlcntS wilh BMI < 30 k8/n\1 receive 0.42 m&fk-g of 

rcol body weigh1 of ro«>ronium �(�0�.�3�7�~�.�4�n� nnd paticniS 
wi1h BM1 �~� 30 �~�g�l�m �2� re<;ch-e 0.41 �m�~�g� of real body 
weig .. of rQCUronium �[�0�.�3�2�~�.�4�9�]�.� p = 0.3618. �P�a�r�i�c�n�~ �'� 

with BM1 < 30 kg/m1 rccei"" 0.47 mg/kg of idcol body 
weighl of rocuronium 10.41...0.541. and patients with 
l!MI �~� 30 kglm2 receive 0.62 mg/l<g of ideal body weighl 
o( rocuronium (0.49-0.771. p < 0.0001. 

Tilble 2 focuses oo42 paliems with • BMI �~� 30 kglm2
• 

Even ù, Lhis: subgroup. palieuts needing neuromuscuJar 
b1ock reversai bad • hlg.her BM1 and lhey received also a 

The most important rt;')lllts of the pn:s:ent �~�t�u�d�y� are as 
folloW$: firs:t. in Ille Ja:rge mojority of patients, spontancous 
ncuromusculnr recovcry �w�a�,�~�~�;� suflicicnt at VI scimulation. 
:a.nd only 1S OUl of 12() ( l2.S%) p;tti ent!i n:quired !>ug.am­
madex-based reversai at !.his stage of the surgical procc­
dW'e. Secondly, these 15 paliems bad a higl>er l!MJ and 
received also a hig_her bolus dose of roouronium wllen 
rererred to ideal body weight 11lll'>. ovetdosiog of 
rocuronium ln obese patients bas been lde11ùfied as risk 
factCI' for iusuflieieutneuromuscular recovery at VI . 

ASC �c�y�-�t�;�~�n�)� 

Nwuber ol p3licnll0 (FIM) 

�H�e�~� (m) 

Wcigb1(1j:) 
BMI (kgm'J 

IBW (tg) 

Rocuronium/RBW �( �m�~�a�)� 

Rotumftlum/JBW (m&lkS) 

Ttme rœwonium inj.xtion to tim NlM nimulallon (mln) 
VI S-ignoal (l'V) 

Ali vl\lue$ ;are �C�l�l�,�l�~�é�d�i�i�.�S� rneîlilln �l �î�n�h�~ �'�q�~�J�I�I�f�l�i�k� r'iuttf:) 

No NMB l"lwetsal 

51 [48..(>6) 

751.10 

1.70 (IM-1.110) 

'" (6S-8SJ 
21 (Zl-311 
61 (.16-71] 
�o�.�A�3�1�0�.�4�1�~�.�5�l�l�)� 

0.48 (0 .• 1-{).5&] 

42136-501 
402.5 Ill 4.541.51 

53 (44.<;6) 

9/6 

1. 7U (1.60-1.80) 

?4(8}-110) 

34 (Z'J.41( 

611(SS..7l] 
0.57(Q.45.<).65] 

o. 76 [0.60-1.10] 

4(J (:12-SS) 

315fi6S-547] 

!'VMH neutOmWSC:Uiar-bloct, Hltfl body nw.ss: inde.(, IHW ideal bOO)' wdgtu, RHW re.1l body v.-tiglu 

No NMB n:verslll SugnmmadoJ: NMB re\'«5aa 

Numbtr <li �p �~�l�i�M�I�I�I� (V/M) Zl/10 51!! 
BMI (kgtm') 33 131-381 37134-131 
ltQcvm"lum/RHW �~�m�~�g�)� o.:J9 IO.JI-'l.<lt>l 0.4810-42-<>60) 
Rocumblu:miJBW (mg/kg) Cl.S9 (0.43-'l.?OJ 0.77 (0.60-1.13] 

no)e tOCutOIIâ!.m ln.jtcdoa 10 flnt NlM �~ �t�i�m�u�l�l�u �.�i�o�f�l� (min) 42 [31-58] •• [31-!18] 

VI s.igual (pV> 522 (lro-745] �2�~� (151-592.8] 

Ali qlœt �~� �e�~�-�o�;�:�s�c�d� Uj mcdi*' [lnt«quariiJe rnnge.J 
BAt/ body 1JW:i index, /t/Jr/8 �t�l�l�'�1�l�r�a�n�:�u�.�t�~�l�:�w� blo.:t. lBW ideal body v.·e:lJtll, RBW ma.! bcxty >4'tlgtu 

p 

0.9828 

0.3781 

0.9SW 

0,0044 

o.cxm 
0.9264 

<0.0001 
<(1.0001 

0.3Q7l 

0.311)> 

fi 

0.4508 
0.0112: 
0,0069 

00032 
o.l16n 
0.3356 

�~� Sptlnget 
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Hlgb--quttlhy intra<,pemtiv(' neuronH1niLocîng is c:rudaJ 
for appropriate intraoperative .surgîcnl decision·m:ddng 
14, JO], Therefore. close coll aboration becwecn 5Urgoons 
and anaesthesiologists is mandaLOJY 10 optimize the EMO 
signal in gene.ral and the V I signal in pani.cular [ 11, 12j. 
Rowever, pcnoisting neuromusc:ulnr blochde: may imp3Ct 
on the quality of intt3opcrntive ncuromonitoring and thus 
affects {X\tients' sa:fety and outcome. Different strategies to 
rcduœ !he risk of �r�e�~�i�d�u�n �l� �p�a�r�n �l �y�~�l�~� al roeurrtnt bryngcul 
nel'\'e stiu:tulntion bad been pruposed. The mwt consequent 
apptVach in that context would be nQC to use any ncuro­
mus<.'ttl.a:r bloclcing nge.r.n at aU durin_g induction of :macs· 
�t�h�e�.�~�.� Whilst such a relaxam-free technique is of course 
hlghly efficient 1l'l avoiding any resldual paroJysis. il may 
h..::.rease the inciden('l: of vocal cord injuries ruu.i post-op­
erctli\·e �h�m�u �~�e �n �e�s�.�~� [ 11. Moreover. rcl:uttmi-frec lnducckm 
regime bas. bee:n ldentified as an independenl ri:s.k factor for 
dlfficuh intubation l l.3]. For thal reasons, a relaxam.free 
approo:ch is DOl recommended in a rouùne clinical prnctice 
rt41. Anot.hc.r option is to use sucxinylchol ine to f.'lcilitate 
trucheal intub;ttioo. Suocinylcholine is ;\ dcpohrizlng 
neuromuscular blocking agent with a ropid onset of action 
and shon duration 1 15). "l'bus. ilS pllonn3codynamic prolile 
fil" weil ror int.raopcrutfve neuromonitoring of the recum:nt 
l:uyngeul nerve in patients undcrgoing. thyroid S1Jrg.ery. 
Howcver, l.bis compound has ;1 hi(t.h incidence of mioor 
side cffocis, such as pen;isting myalgiu. and even more 
imponam .. it is associated wltb life-lhreatening complica­
til) llS. such U.'i nlàl ignnnt hypt:rthtn nio or hyperk.ale.mic 
cardim: arre.st [ 1 bl . lkcuuse of its safety pr'Qfilt: , !'Utdnyl­
choline mny be subject of �~�s�t�r�i�c�:�t�e�d� indications, suc.h us 
rapid sequence induction in paûenLS wilh an increased risk 
of pulmoaary lnhaiAtion nnd its use is often avoided in 
�e�~�c�t�i�v�e� c-ases [1 7J. The 1hird option is to u:;e a �n �o �n�~ �e�­

polarizing neuromusc:ular block:ing agent as roc.:uroniwn. 
These compounds h3ve a bettcr safc.ty profile than suc· 
cinylcboline, but they also have a longer dur.uion of action. 
Thus. lbete .may be a risk of insufticient oeuromuscul3f 
recovcry lit V 1 stimuhaüon. To nvoid imc.rfercnce wlth 
inlroopcrativc ncuromonhoring. n routine revc:rs.al of 
rocurordum with sugammade• shortly aftcr endotrncheaJ 
i c•ubatioo and before the beginning of thyrold surgel)' bas 
�~�n� propœed {4). Sugrunt'Mde,x is a ne.w �n�~�p�i�d�-�a �c�l �i�n�g� 

revers:1lagent thtlt selective'ly binds �r�o�c�u�n�;�m�i�u�m�~� complete 
nouromuscular rccovery f'llllY be obtained withln �t�~� fcw 
minurcs 118. l9). This approach allows to cooccal ncuro­
nwsc-ulrtt partt.lysl.s to f:tciliw. te endmr:w:.be:al intubruiou and 
complete neuromusculnr recoYC:ry shonly the:reaftec, lhus 
allowing "pprupriate �i �n�t�r �.�w�p�e�r�n�t�i�~�e� neuromonitClring. 
Howevcr. lbe weakness of such an enhanced neuromus­
cular block recovery protocol is that patients who a!ready 
bad. sufficieru �o�e�u�r�o�m�u�.�~�c�u�l�a�t� recove.ry { thus not requiring 
revetsal) wUJ aJsQ be lteated. A fl)()('t: selectlve 
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naJtomu.o;culllf bloek téCOVety prt>Cocul woukl nllow to 
overcome this limitation. ln addition. it woold also be more 
cosc-efficienL Of interest in Ibis oontext. Lu ec til . ti l l 
receml:y repcxted ebat 30 min afcet an imubadng dose of 
rocuroojum ( i.e. 0.6 mglkg) spontaneous recovery at lhe 
�~�l�k�t�t �t �c �t �o�r� muscles of 'he lazynx was. ad\'Unced. aUowiog a 
):IOSitivc. E.MG sign.W from iniûal nel'\·e sûmuJnûon in 53% 
of their patients. This may surprise, as the neuromusculnr 
blockade �M�~�s�e�d� by tbc: �u�n �~ �s�t�h�e�s�.�i�o�l�o�g�i�s�r� at tl\c: odduccor 
poUic:i8 mw;cle was ..0% lwhch he-ighl. indica.ting �t�~� 

presence of n �~�i�g �n �i�f�i�c�n �n �t� �d�e�g�:�r�~�X� of ncuromu.scular block.a(k 
(20). Howc.·\'C(, it hns bccn sbown thal time C001'SC of 
neuromu-J;cular blockade attbe latyngecsJ adductor muscles 
aOO the adWctof' poll icis muscle varfes signHicaJ\tly. 
AèCU""dlng t0 the n:sulb of Meisre.Jn:aan eL :al. (21 J, thé 
maximum bloc.kadè ofi.er a bolus dose of O.S mg/kg 
rucuronJum was signifi cantly tess deep at tbe larynx mus· 
cles oompared 10 the adduccor polli cis muscle, 77 (±5%) 
Yersus 98% (±1%). respectively. Mol'eOYet, recovery was 
signitlcundy fastcr at the laryngenl musdos (22 ± 3 mio 
vs. 37 ±: 4 mi.n, �~�p�e�<�:�r�i�v �e�l �y�)�.� According ro thcsc data. 
complete neuromuscuJar recovcry of rbe adductor polticis 
muscle is nol mand11ory to obtain reliable infoanation 
from intrnopcrntive neuromonitoring, ond n musculur­
response co reçurren1. laryngeal ncrve stimulation :;hnuld be 
obtaincd beJore rerovcry of che Qdductor _pollicis musc; 'cs. 
Tberefore, a selective neuromuscular block reco"ery pro­
toool rnay be a �~�'�U�i�t�a�b �1 �e� oplion in this. comext. 

The rcs-u)L'i or the prtsenl study furt:bt-r Support Lhi$ 
hyp<.>th<:si._ lndc:cd. nnly 15 oui<,C 120 (12.5%) pa.clenl$ bad 
10 be rcvc:rsed wi1h sugamll13dex to obt1.1in u �~�l�i�n�b�1�c� 

respon.se to recurrent laryng:eal nerve stimulation. Mcx-e· 
0\'er, the.se 15 patierus h::x:l a. signlficantJy hi,g.her BMJ 
(fable 1). u'Kl!St of them wete obese.. Indeed, wbiJst only 5 
OUI o( 1S paricncs (6%) wicb a BMl < 30 needed sugam· 
mndcx re·versal, 10 ouL ot' 42 pruieots (23.8%) witb a 
BMJ �~� 30 had co be ancagonized (Table 2). However • .co 
prevem frolll overdosi08 with subsequen1 inaeose or the 
dumtion of ne.uromusculnr block. rocuronium shmdd be 
dosed in the obcse acx:ording tet the ideal body weighc as 
shown by Meyhoff el al. [9]. This sbould be considercd 
when applying a selective neu.romuscuJar block rocovery 
pro1ocol. Howe.\'er. in our srudy. �o�h�e�~� �p�a �t�i �e �n�t �~� rett-ivod a 
higber dose of rocuroniu.m ba.....OO on real ''·eight as well :t'5 

on ideal body weight. BMl is not a risk rac;lor for nceding 
sugammadc;w; for a positi ve Vl, it is ::1 confounding factor. 
This: iruJjcates t.bm part of our paùent.\ were �o�v�e�r�d�o�~�d� ln 
U:mlS of dose per ideal body �W�<�i�g�h�~� bUI aJso JlOfl of che 
Clbf.se patierus retéived in �h �i �~�;�h�e�r� dose of rocuronium in 
order 'to perform a rnpîd sequence inductlon. fncreasing the 
dose of 3 neur.omuscular blockîng agent also iucceases its 
duraùon. This overdosing may ba,·e contributed to [Ile 
.iosufficiemneuromuscuJar recoYery at V I stimulaûoo with 
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the subsequent necd of f.Ugnmmadex re...-efl'al. ln a se&cr;tivc 
neuromu.scular block recovery protocol. approprime dos:ing 
of rocuronium in the OOese �f�K�~�-�d�e�n�t� is mandatory if stJg· 
anm1ade.x revctsal at VI sbould be avoided. 

ln addition to dosing. timing of neuromuscuJar 
blockadc may olso be a limhing factor for a selecti ve 
NMB recovcry protocol. The shoner is the intcrva1 
betweeo inj«t:ion of the neuromuscular blocld ng agent 
and V 1 sri.tnulatiort, the h1g.het ls the r i.sk of insuffi cienc 

neuromusc ulnr reètwery Bl V 1 slinlu1atiOI1. ln the present 
study. this in1erval wns ntuund 40 min; this muy have 
cOnlributed co thé finding that only n few number of 
patients requi.red sugammade.x reversai ac VI !'timulo· 
ûon. Opûmal dosing and tim1ng or rocuron ium in 
patients undergoîng thyroid surgery with l:mr.:toperaûve 
neuromonitoring: of the recurrent laryng,eal ne:rve should 
be r>ys-temntically ns.sesscd i n ruture �p�r �o�s�~�l�i�\�' �e� lo1udies 
[ 12. 12). 

�C�0�1�t�c�l�u�~�u�n� 

ln patientS �u�o�d �~ �r�g�o�i�n�g� thyroid surgery, routine reversa] or 
rocuronium block wi tll sugammndcx ii not nuandatory for 
rcliablc introopcra1ivc neuromonhoring of the reçurrenc 
laryogeal nerve. A se&ective neuromuscu.br block œ:tovery 
approacb may be a \'aluable and more �c�o�~�~�c�f�f�i�c�i �e�m� alter· 
native U') an enba.llced neuroml.tSC\llar block rerovery 

protocol 

We would Uke to compare VI signal fo[ patients receiving 
rtX:llf()ltium ùJW V 1 signal for pll ie.nt rccdving nQ neunr 
musculnr blodd.ng �a�~�'�(�'�.�n�t�,� co be 5urc the sigrusl i$ not 
blunted and m:1y not be rcsponsible of a non·.idenüfkation 
of V 1 dccrca.-;c. 

We projec' to do a funber study to analyse 1f a lhresho1d 
of acœlerometry cao predicl a positive V 1 response. rutd if 
yes, which �~�i�f�e� of measuremem is me most reliable, maybe 
to anaJyse v 1 signal acoording to the dosing of 
rocuronium. 
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RÉSUMÉ DE LA THÈSE 

Introduction  : �/�¶�X�W�L�O�L�V�D�W�L�R�Q�� �G�H�� �F�X�U�D�U�H�� �H�V�W�� �U�H�F�R�P�P�D�Q�G�p�H�� �S�R�X�U�� �O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H����
�/�¶�L�G�H�Q�W�L�I�L�F�D�W�L�R�Q�� �G�X�� �Q�H�U�I�� �U�p�F�X�U�U�H�Q�W�� �O�D�U�\�Q�J�p�� �T�X�L�� �G�R�L�W�� �r�W�U�H�� �V�\�V�W�p�P�D�W�L�T�X�H�� �H�Q�� �F�K�L�U�X�U�J�L�H��
thyroïdienne est facilitée par le système de neuromonitorage. Ce système est 
�S�H�U�W�X�U�E�p�� �S�D�U�� �O�¶�X�W�L�O�L�V�D�W�L�R�Q��de curare. �/�¶�R�E�M�H�F�W�L�I�� �p�W�D�L�W�� �G�H�� �W�H�V�W�H�U�� �O�D�� �G�L�I�I�p�U�H�Q�F�H�� �G�H��
�O�¶�D�P�S�O�L�W�X�G�H�� �G�H�V�� �V�L�J�Q�D�X�[�� �G�H�� �Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H�� �G�X�� �Q�H�U�I�� �Y�D�J�X�H�� �H�Q�W�U�H�� �O�H�V�� �S�D�W�L�H�Q�W�V�� �D�\�D�Q�W��
�U�H�o�X���G�X���U�R�F�X�U�R�Q�L�X�P���V�D�Q�V���D�Q�W�D�J�R�Q�L�V�D�W�L�R�Q���H�W���O�H�V���S�D�W�L�H�Q�W�V���T�X�L���Q�¶�R�Q�W���S�D�V���U�H�o�X���G�H���F�X�U�D�U�H�� 
 

Matériels et méthodes  : Dans cette étude pharmaco-épidémiologique rétrospective 
monocentrique comparative, les patients qui avaient reçu une dose unique de 
�U�R�F�X�U�R�Q�L�X�P�� �S�R�X�U�� �O�¶�L�Q�W�X�E�D�W�L�R�Q�� �W�U�D�F�K�p�D�O�H�� �H�W�� �D�\�D�Q�W�� �V�X�E�L�� �X�Q�H�� �W�K�\�U�R�w�G�H�F�W�R�P�L�H�� �D�Y�H�F��
neuromonitorage du nerf laryngé récurrent entre le 02/11/2014 et le 07/02/2018 au 
�&�+�5�8�� �G�H�� �1�D�Q�F�\�� �p�W�D�L�H�Q�W�� �L�Q�F�O�X�V���� �G�H�� �P�r�P�H�� �T�X�H�� �F�H�X�[�� �Q�¶�D�\�D�Q�W�� �U�H�o�X�� �D�X�F�X�Q�� �F�X�U�D�U�H����
�/�¶�D�P�S�O�L�W�X�G�H�� �p�O�H�F�W�U�R�P�\�R�J�U�D�S�K�L�T�X�H�� �G�X�� �S�U�H�P�L�H�U�� �V�L�J�Q�D�O�� �G�X�� �Q�H�U�I�� �Y�D�J�X�H�� ���9������ �H�W�� �F�H�O�O�H�� �G�X��
signal du nerf vague en fin de dissection (V2) étaient recueillies. Les amplitudes V1, 
la différence V2-V1 et le pourcentage de variation du signal (100(V1-V2)/V1) étaient 
comparés. 
 

Résultats  : �/�H�V�� �G�R�Q�Q�p�H�V�� �G�H�� �������� �S�D�W�L�H�Q�W�V�� �D�Y�H�F�� �X�Q�� �V�L�J�Q�D�O�� �9���� �V�S�R�Q�W�D�Q�p�P�H�Q�W�� �!���������9��
���������� �D�\�D�Q�W���U�H�o�X���X�Q�H���G�R�V�H���G�H���U�R�F�X�U�R�Q�L�X�P���H�W�����������Q�¶�D�\�D�Q�W���U�H�o�X���D�X�F�X�Q���F�X�U�D�U�H���� �D�Y�D�L�H�Q�W��
�S�X���r�W�U�H���X�W�L�O�L�V�p�H�V�����/�¶�D�P�S�O�L�Wude de V1 était significativement plus faible dans le groupe 
ayant reçu du rocuronium : 458 �>255-722�@���9�� �F�R�Q�W�U�H�� ���������>352-899�@���9���� �S����������������
Après exclusion des patients avec une complication faussant le signal V2, la 
différence V2-V1 était de -32 �>-139 - 90�@��V versus -78 �>-206 - 33�@���9���� �S� ���������� et la 
variation du signal était de 7,4 �>-25 - 29�@% versus 15 �>-9,1 - 32�@%, p=0,036 (groupe 
curare versus non curare). 
 

Conclusion  : �0�r�P�H�� �V�L�� �O�¶�D�P�S�O�L�W�X�G�H�� �G�H�V�� �V�L�J�Q�D�X�[�� �9���� �H�W�� �9���� �H�V�W�� �G�L�P�L�Q�X�p�H�� �S�D�U�� �O�D��
curarisation résiduelle, cette différence est trop faible pour avoir un impact clinique et 
�Q�H���M�X�V�W�L�I�L�H���G�¶�X�Q�H���P�R�G�L�I�L�F�D�W�L�R�Q���G�H���O�¶�L�Q�W�H�U�S�U�p�W�D�W�L�R�Q���G�X���Q�H�X�U�R�P�R�Q�L�W�R�U�D�J�H���R�X���G�H���O�D���V�W�U�D�W�p�J�L�H��
de curarisation. 
 

TITRE EN ANGLAIS  : Impact of residual neuromuscular block induced by 
rocuronium on intraoperative nerve monitoring during thyroid surgery 
 

MOTS CLÉS : curare, rocuronium, neuromonitorage, nerf vague, nerf récurrent 
laryngé 
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