Larnyx and Speech
I. Functions

a. Protection of respiratory tract (s.t. food/saliva/etc don’t get into respiratory tract)

b. Assistance controlling intra-thoacic pressure (can close off airway => increased thoracic pressure (for straining or coughing)

c. Production of sound (via vocal folds

II. Structure

a. Cartilaginous Framework

i. Thyroid, cricoid, & arytenoid cartilage, epiglottis, & hyoid bone
ii. Arytenoid cartilage—has vocal process (where vocal fold attaches) & muscle process
b. Membranes & Ligaments

i. membrane==general term for sheet of tissue

ii. ligament==often just thickening of membranes

iii. Thyrohyoid membrane—between hyoid bone and thyroid cartilage

iv. Quadrangular membrane—between thyroid cartilage and vocal folds

* False vocal fold—inferior edge of quadrangular membrane

v. Cricothyroid membrane = cricovocal mem = conus elasticus
c. Musculature

i. Extrinsic Muscles

1. Suprahyoids (digastric, myohyoid, stylohyoid, geniohyoid); raise the larynx

2. Infrahyoids (sternothyroid, omohyoid, sternohyoid, thyrohyoid); lower the larynx

3. Fxn: raise/lower larynx, stabilize hyoid (so tongue can move), used in swallowing

ii. Intrinsic Muscles

1. Adductors

a. Transverse & oblique arytenoids—adduct arytenoids cartilage

b. Lateral Cricoarytenoids—spin & slide arytenoids => adduction of vocal folds

2. Abductors

a. Posterior cricoarytenoids—move arytenoids apart => vocal fold abduction

3. Adjustors

a. Cricothyroid muscle—pulls/tips thyroid cartilage down and slides it forward (inn. by external laryngeal n)

b. Thyroarytenoid & vocalis muscle—adduct folds, slacken folds, and change their shape (bring together parts of folds)

i. Vocalis is medial-most portion of thyroarytnoid m.

ii. Fibers of both mm. run ~ same direction

d. Of note: folds become stiffer from epithelium → vocalis muscle & near connections of vocal fold to surrounding cartilage (arytenoids & thyroid cartilage); VOCAL FOLD IS COMPLEX, MULTILAYERED VIBRATOR

III. Speech

a. Production of sounds

i. In English all sounds produced by exhalation (not so in other cultures)

ii. Can (1) produce sounds at larynx (2) produce sounds further up vocal tract (lips, tongue, etc)

iii. Changes in breathing

1. inhalation—greater volume more quickly (control breathing)

2. exhalation—variable force & rate; use mm. of inhalation to control rate of expiration

iv. Vocal Fold vibration

1. due to changes in air pressure (first described by Leonardo da Vinci) 

2. folds are abducted for breathing & adducted for speaking

3. Bring folds together => pressure buildup => escapes by causing vibrations => pressure drops & folds get “sucked” back together

4. Vibrations => rarefaction & compression of air => what our ears hear as sound

a. Amplitude => loudness

b. Frequency => pitch

v. Tones
1. sound waves used in speech are composed of fundamental frequencies with overtones (harmonics)

2. fundamental frequency & harmonics determined by larynx

3. vocal tract acts as resonating chamber (amplifies some sounds and dampens others)

vi. voiced sounds—vocal folds help produce their sound (all vowels & some consonants)

vii. non-voiced sounds—produced by upper vocal tract (ie “S” or “P”)

b. Random Facts
i. Male larynx is larger (& vocal folds more massive) => lower fundamental frequency

ii. Age

1. Infants have different laryngeal proportions (& located higher in neck) => higher frequency & able to breathe while suckling

2. Adolescents undergo sudden growth of larynx at puberty; temporary loss of vocal control => squeakiness

3. Older Adults undergo degenerative changes in lamina propria => may change fundamental frequency

iii. “Losing one’s voice”—results when vocal folds are irritated (by mucus, yelling, etc) and cannot adduct properly b/c of edema in the lamina propria

iv. Whispering—vocal folds are left open allowing significant air to escape out of back (that’s why it sounds like air escaping!)

v. A cold—extra mucus => added vocal fold mass => decreased fundamental frequency and vocal control

