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Intrinsic laryngeal muscles



Posterior Crico-Arytenoid Muscle (PCA)

 Abduction of the vocal folds

 Breathing muscle

Up

Right



Inter-Arytenoid Muscle (IA)

 Adduction of the arytenoïds
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Lateral Crico-Arytenoid Muscle

 Adduction of the vocal 

process of the arytenoïds

 Sharpening of the vocal fold

edge
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Thyro-Arytenoid Muscle

 Adduction of the vocal folds

 (Action on the crico-aryenoid joint)

 Action on the membranous part

 Shortening of the vocal folds

 Rigidity of the vocal folds with co-

contraction of crico-thyroïd muscle 
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Crico-Thyroid Muscle
 Crico-thyroïd tilt 

 Backward rotation of the cricoïd in 
relation to the thyroïd

 Lengthening/tension of the vocal folds

 Adduction of the membranous part of 
the vocal folds Up

Left
Unteregger F, Honegger F, Potthast S, Zwicky S, Schiwowa J, Storck C.3D analysis of the movements of 

the laryngeal cartilages during singing. Laryngoscope. 2017 Jul;127(7):1639-1643. doi: 10.1002/lary.26430.



Intrinsic muscles activity: 

EMG studies

 Speaking voice:

 Activation of the LCA at the  phonation onset, then only TA activity

 Singing voice:

 EMG of CT and TA in chest register, mix chest register, mix head register, 

head register

 CT activity linked to the frequency (>register)

 TA  activity increases from head to chest register (>lowering frequency)

-Poletto CJ, Verdun LP, Strominger R, Ludlow CL (2004) Correspondence between laryngeal vocal fold movement and muscle activity during speech and nonspeech gestures. J Appl Physiol

(1985) 97,858-866

-Kochis-Jennings KA, Finnegan EM, Hoffman HT, Jaiswal S. Laryngeal muscle activity and vocal fold adduction during chest, chestmix, headmix, and head registers in females. J Voice. 2012 

Mar;26(2):182-93. doi: 10.1016/j.jvoice.2010.11.002



Laryngeal innervation



Laryngeal innervation
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Supérior Laryngeal Nerve-Ending

Superior laryngeal nerve trunk

 Internal laryngeal nerve

 Sensory

 Laryngeal vestibule, 

glottic level,

posterior wall

 External laryngeal nerve

 Motricity

 Crico-thyroïd Muscle 
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Inferior Laryngeal Nerve-Ending

 Enters in the larynx

 Under the inferior pharyngeal

constrictor

 Behind the crico-thyroid joint

 Under the hypopharynx mucosa
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Inferior Laryngeal Nerve-Ending

 Motor nervous branches

 For all the intrinsic laryngeal

muscles

 EXCEPT crico-thyroid muscle
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Inferior Laryngeal Nerve-Ending

2 Terminal branches 

 Posterior

 Runs on the posterior aspect of the 

PCA, under the pharyngeal mucosa

 Communication with the internal

laryngeal nerve

 Galien ansa
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Inferior Laryngeal Nerve-Ending

2 Terminal branches 

 Anterior

 Motor Innervation of the intrinsic

muscles

 Vertical segment: behind the crico-

thyroid joint

 Genu: Anterior curve, above the joint

 Oblique segment, laterally to LCA 

muscle PCA

ILN
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Inferior laryngeal Nerve : 

variability of the terminal branches

 Number of branches
 1 branch=7.3%

 2 branches=42.7%

 3 branches=34%

 4 branches=10.7%

 5 branches=4.7%

 6 branches: 0.6%

 Origins of the PCA 

branches
 A:vertical segment under CT joint 

 b: vertical segment behind CT joint 

 c: vertical segment above CT joint 

 d=genu, common origin with IA 

nerve branch

 e=oblique segment, between the  IA 

and LCA branches

Maranillo E, León X, Ibañez M, Orús C, Quer M, Sañudo JR. 

Variability of the nerve supply patterns of the human posterior cricoarytenoid muscle. Laryngoscope. 2003 Apr;113(4):602-6.



Inferior laryngeal nerve-Ending

 Sensory branches

 Piriform sinus

 Subglottic space



Communications between ILN and SLN

Sanders I, Wu BL, Mu L, Li Y, Biller HF. 

The innervation of the human larynx.  Arch Otolaryngol Head Neck Surg. 1993 Sep;119(9):934-9.



Communications between ILN and SLN

Henry M, Pekala PA, Sanna B, Vikse J,  Sanna S, Saganiak K, Tomaszewska IM, Tubbs RS, Tomaszewski KA. The Anastomoses of the Recurrent 

Laryngeal Nerve in the Larynx: A Meta-Analysis and Systematic Review. J Voice, 2017;Vol. 31 (4), 495–503.
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