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Histopathologic and Physiologic Features of the Aging Larynx

I1-Seok Park, MD, PhD
Department of Otorhinolaryngology-Head and Neck Surgery, College of Medicine Hallym University, Hwaseong, Korea

Age-related changes in larynx can have a direct impact on voice quality and general comfort level. Observations of vocal aging

have spanned perceptual, acoustic, acrodynamic, physical, electromyographic (EMG) and histological levels. Evidence of differ-

ential vocal aging in relation to gender and physical condition has been reported. Perceptual, acoustic, aerodynamic, kinematic,
EMG and histological data document age-related changes in laryngeal structure and function with advancing age. These chang-
es contribute to a functional age-related impact of vocal hypofunction or compensatory hyperfunction. This review will focus

on the current understanding of the clinical and cellular changes in the larynx that lead to presbyphonia.
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Table 1. Histopathologic and physiologic changes of the aging larynx

Male Female

Morphologic changes in connective tissue

Edema within superficial layer of lamina O O

Fiber density decreases, leading fo thinning of muscle and vocal ligament O O

Loose connective tissue replaces myofibrils O (0]

Decrease in number of fibroblasts that control synthesis of elastin and collagen, leading to decreased O O

synthesis of fibrous components in lamina propria

Elastic fibers in lamina propria no longer smooth or uniform in size ; become rough and variable in size O O

Elastic fibers no longer aligned parallel to free edge : run in various directions as a branched network O O

Elastic fibers in superficial layer degenerate and atrophy, affecting stiffness of vocal fold O O

Increase in density of collagen fibers More Less

Slow turnover and repair rates of elastic fibers More Less
Mucosal changes

Mucous membrane becomes thinner and atrophic O

Mucous membrane thickens in postmenopausal women (edema, polypoid) O

Underlying tissue becomes infiltrated with fatty fissue O O

Fatty tissue and keratosis lead to graying and yellow discoloration O (0]
Cartilaginous changes

Ossification of cartilages More Less

Arthritic changes of cricoarytenoid joint ) O

Thinning of articular joint surfaces, iregularities, breakdown in collagen fiber organization 0] O
Muscle changes

Atrophy More Less

Stiffening More Less

Apoptosis, programmed cell death occurs in thyroarytenoid muscle O (0]

Proportion of regenerating fibers increases with age, but the properties of those fibers are not known O O

Decrease in surface density of certain muscle fibers O (0]

Increase in atrophy factor of certain muscle fibers O (0]

Decrease in ratio of satellite cells to myonuclei O (0]
Vascular changes (animal studies)

Mucosal blood flow probably decreased as result of atrophy and increasing fibrous characteristic O (0]

of aging vocal folds

Decreased flow in posterior cricoarytenoid, thyroarytenoid, and cricothyroid muscles O O
Respiratory changes

Decreased elasticity of respiratory tissues O O

Decreased vital capacity of lungs O (0]

Changes in chest wall structure O O

Irregular respirations ) O

Phonation initiated at higher lung and rib cage volumes ) O

Higher lung and rib cage excursions O O

Trachea softens and widens : peribronchial muscle atrophy O (0]
Neuromuscular control changes

Vocal instability O (0]

General slowing of central nervous system functions O (0]

Increase in muscle fiber type grouping O O
Glandular changes

Decreased number of mucous glands due to atrophy O (0]

Decreased number of lymphatic channels O (0]
Hormonal changes

Decrease in thyroid hormone O

Decrease in sex hormones O
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