
153

Revista Română de Anatomie funcţională şi clinică, macro- şi microscopică şi de Antropologie

Vol. XIX – Nr. 3 – 2020 UPDATES

ThE BAckgroUnD of ThE Aging VoicE – imPlicATionS 
in inTEnSiVE cArE ProcEDUrES

Otilia Boişteanu1, M.V. Hânganu*2, V. Costan*1, Maria Paula Comănescu3, 
T. Moşescu4, Delia Hînganu2

“Grigore T. Popa” University of Medicine and Pharmacy, Iaşi, Romania
1. Department of Oral and Maxillofacial Surgery
2. I-st Morpho-Functional Sciences Department

Faculty of Medicine
3. Resident doctor in Surgery

4. Student

The BackGRoUnd of The aGInG VoIce – IMPlIcaTIonS In InTenSIVe caRe PRo-
cedUReS (Abstract). Age related changes of the phonatory apparatus determine anatomo-histo-
clinical modifications and consequent to their manifestations, phonatory or respiratory functional 
disorders corresponding to the pathological process, computed tomography (CT) examination. The 
changes that the phonatory organs undergo as they age change the local anatomy and can pose 
special problems in performing anesthesia and intensive care maneuvers. The working methodol-
ogy is to search for the reflection of the presbyopia problems treated in “last minute” specialized 
studies, which in this case “translates” into specialized studies in anatomy, studies that treat imag-
ing explorations and clinical and pathological studies on the phenomena. The most common 
changes in the voice, as we age, are higher or lower pitch voice, reduced volume and amplitude 
of the voice, reduced phonetic endurance, tremor or shakiness in the voice, reduced hearing abil-
ity. In the same time phonatory trauma after oro-tracheal intubation are more common in the el-
derly population. The changes that the phonatory organs undergo as they age change the local 
anatomy and can pose special problems in performing anesthesia and intensive care maneuvers. 
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anaToMy

inTroDUcTion
The larynx is located in the antero-median 

region of the neck, above the trachea, below 
the hyoid bone and tongue and before the es-
ophagus, at the level of the C3-C6 cervical 
vertebrae, other sources also indicate the cervi-
cal vertebra (C7).

The term larynx comes from the Greek 
λάρυγξ (larynx), and as a component part of 
the respiratory system the larynx is a conduit 
for air passage, in two directions, combining 
respiratory and phonatory functions (1).

 As an anatomical configuration, the larynx 
consists of the following main structures: car-
tilaginous skeleton, joint capsules, ligaments 
and membranes (as connecting elements) and 
muscles. The larynx itself consists of the fibro-

elastic cone and all its muscular elements. This 
fibro-musculo-elastic cone, which achieves a 
contractile unit (Terracel) continues without 
interruption, morpho-functional, with the tra-
cheo-broncho-pulmonary system. and laterally 
by the cervical formations through the pharyn-
go-epiglottic folds (2). The larynx connects to 
the neighboring organs through the thyroid mem-
brane and the cricotracheal membrane. It is 
innervated by the superior laryngeal nerve and 
the inferior laryngeal nerve (recurrent nerve). 
The vascularization is performed by the supe-
rior and inferior thyroid arteries, the veins of 
the homonymous arteries are tributary to the 
internal jugular (3).

Physiologically, the larynx has multiple func-
tions, some of which belong to it (sphincteric 
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defense function and phonatory function) and 
other accessories (respiratory, cough and spu-
tum, swallowing and exertion) constituting la-
ryngeal participations in those functions (4).

The defense function, the oldest ontoge-
netically, is based on the sphincteric mechanism 
of closing the glottis and separating the lower 
airways and hypopharynx in order to prevent 
the entry into the air duct of solid, liquid par-
ticles and toxic or irritating air (5).

Embryologically, the development the hu-
man body carries out its process of growth, 
maturation and involution in a succession of 
biologically defined stages, in which the mor-
pho-physiological peculiarities of each stage are 
built in the next stages and prepare the follow-
ing ones. These stages, from that of the new-
born, of childhood and adolescence, of youth 
and maturity, to that of senile involution and 
disintegration, take place over a period of dec-
ades, in the continuous conditioning of the or-
ganism by the constituent factors of its environ-
ment external.

As methods of exploring the upper vocal 
formant we mention imaging methods and clin-
ical exploration (6).

Having a determinism related more to age, 
the health of the vocal cords and the size of the 
larynx, the specific sound of a voice is actu-
ally the sum of many anatomical variables, 
sometimes including those of a pathological 
nature. At some point in life they remind us 
that the larynx is a complex system of muscles 
and cartilage that support the vocal cords, or 
more precisely the vocal folds. When we breathe 
they are open but close to communication. An 
accessory role in the constriction of the glottis 
is played by the tensor muscles of the vocal 
cords: the thyro-cricoid muscle and the thyro-
arytenoid muscle (7).

The involvement of some or other of these 
muscle groups determines anatomo-histo-clin-
ical changes and consequent to their manifes-
tations, phonatory or respiratory functional 
disorders corresponding to the pathological 
process (7).

But, although for most people the voices 
remain relatively the same until around the age 
of 50, with age, the larynx (suffering from 
presbyopia), which increases in size lengthen-
ing and vocal folds giving more room for vibra-
tion. There is a strengthening of collagen in the 
folds and the elastin fibers that surrounded it 

until now, according to the associated symp-
toms, experience a process of atrophy and in-
creased degradation. But, the effect of dimin-
ishing the flexibility of the folds becomes 
audible, raising the pitch of the sounds of 
voices in the elderly. Another notable change 
is the laryngeal innervation, which now has 
fewer viable endings, a detail that reduces the 
level of accuracy of the muscles involved in 
phonation, generating emissions of low or bare-
ly whispered voices (8, 9).

Among the imaging methods used in the 
exploration of the superior vocal formant we 
mention: laryngostroboscopy (videostrobosco-
py), suspended microlaringology (MlS) associ-
ated with biopsy (harvesting a fragment from a 
suspicious lesion for an anatomopathological 
examination), computed tomography (CT) ex-
amination.

The changes that the phonatory organs un-
dergo as they age change the local anatomy and 
can pose special problems in performing anes-
thesia and intensive care maneuvers (10).

mATEriAl AnD mEThoDS

Conceived according to the criteria of a lit-
erature synthesis work, we set as a reference 
objective the study of the complex issue of the 
phonation mechanism, the emphasis being placed 
on the importance of the vocal cords. We have 
quantified and operationalized some anatomi-
cal-clinical considerations regarding the phe-
nomenon of voice aging.

The working methodology is nothing but the 
objective of this research work, respectively the 
reflection of the presbyopia problems treated in 
“last minute” specialized studies, which for this 
approach “translates” into specialized studies 
in anatomy, studies that treat imaging explora-
tions and clinical and pathological studies on 
the phenomena of presbiphony / „aging voice”. 
The inclusion criteria were: less than 15 years 
old; the type of study to be a review or per-
sonal research on large cohort groups; to be 
published in established, indexed and ISI-rated 
journals.

We aim to review the symptoms and types of 
laryngeal injuries resulting from endotracheal 
intubation in mechanically ventilated patients 
in the intensive care unit (ICU) and the eti-
opathogenic effects of „aging voice” phenom-
ena in these.
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rESUlTS AnD DiScUSSion
Pre-existing phoniatric pathology can pose 

special problems during specific maneuvers of 
orotracheal intubation and intensive care, espe-
cially since they have not been known in ad-
vance. Also, laryngeal injury is a frequent con-
sequence of intubation and is exacerbated with 
increased duration of oro-tracheal intubation 
and mechanical ventilation.

Among the works and specialized studies we 
cite as an example the following definition of 
presbyopia: “presbyopia is defined as the aging 
of the voice, and its increasing attention as a 
medical concern is in line with the continuous 
growth of the geriatric population worldwide. 
It results from physiological changes in several 
laryngeal structures, including the muscles, the 
surrounding cartilage and the lamina propria of 
the vocal cords. Characterized by glottic insuf-
ficiency, dysphonia in the elderly usually pre-
sents as a deterioration in voice quality, change 
in tone and frequency, vocal fatigue and tension 
(11).

Recent studies show that “mechano-recep-
tors in the laryngeal mucosa transmit informa-
tion to the sensory cortex via the proprioceptive 
pathway for a variety of essential human func-
tions, including vocal sound production and 
respiratory protection” (12). The symptoms of 
patients with presbyopia are inserted under the 
dominant incidence of patients with common 
laryngeal diseases, but the concerns of special-
ists may reach the limits of neoplastic histopa-
thology.

“Many factors influence life changes that 
occur throughout life: changes in the volume 
and shape of the vocal tract and rib cage, ster-
oid hormones, biochemical-histological mor-
phology of the vocal cords, and many other 
circumstantial factors” (13).

Estrogen and androgen receptors have been 
shown to be found in the larynx. This explains 
why the ossification of the posterior half of the 
thyroid cartilage after the age of 60 -65 appears 
only in males.

Obese elderly people may have pathologies 
such as cardiovascular disease, metabolic syn-
drome, respiratory disease (sleep apnea), bol-
ipsychiatry, neoplasia, dyslipidemia, etc., which 
show an association with voice disorders, as 
they can cause physiological changes in the 
larynx or psychological changes. neurological 

lesions can cause voice disorders, as in the 
context of dysarthria, which is the speech dis-
order caused by neurological lesions that affect 
motor function (14).

At the same time, with age, the dentition 
moves backwards. All these phenomena related 
to “aging voice” produce changes in the funda-
mental frequency of the voice but also change 
the morphology of the organs involved in pho-
nation (15, 16, 17).

The age-related atrophy of the laryngeal 
muscles - mainly the thyroidarytenoid muscle 
- corroborated with the ossification of the thy-
roid cartilage in men and with dental reposition 
leads to a glottal gap and dysphonia. These 
“aging voice” phenomena significantly affect 
the quality of life and increase the risks of 
orotracheal intubation (18, 19).

The most common changes in the voice as 
we age are higher - in men - or lower pitch 
voice - in women -, reduced volume and am-
plitude of the voice, reduced phonetic endur-
ance, tremor or shakiness in the voice, reduced 
hearing ability (20, 21).

The phonatory trauma after oro-tracheal in-
tubation are more common in the elderly pop-
ulation. This clinical reality directly means that 
the phenomena of “aging voice” are alarm sig-
nals for the intensive care physician. In this 
sense, there is an urgent need to study these 
aspects on a large scale and to establish pre- and 
post-intervention multidisciplinary management 
protocols (22).

A whole series of recent studies show that 
about half of the patients had dysphagia after 
extubation and that 1 in 5 patients had immobil-
ity of the vocal fold. If intubation lasts more 
than two days then patients have an increased 
risk of both acute and chronic dysphagia aspira-
tion, which can lead to aspiration pneumonia 
(leder and Ross, 2005; Megarbane et al., 
2010). The presence of a reduced laryngeal 
adductor reflex and reduced resistance of the 
laryngeal muscles and those involved in swal-
lowing contribute to the appearance of these 
formidable complications. The prevalence of 
pulmonary aspiration is 38% -44% in patients 
with unilateral vocal fold immobility and the 
risk of pneumonia is double. 65,66, 67 Thus, 
the early recognition of the paralysis of the vo-
cal fold and their timely medialization can sig-
nificantly reduce the mentioned risks (23-32). 
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conclUSionS

The phonatory function, through the case of 
the presbilaringus, can appear modified up to 
aphonia in multiple physiological, endocrine, 
metabolic and psychological conditionings. Also, 
phonatory changes due to thyroid, parathyroid, 
adrenal or glycemic, protein, etc. dysfunctions. 
justifies the definition of the larynx as „endo-
crine receptor or effector” in its multiple neuro-
disendocrine-metabolic condition. The anatomo-
pathological changes, consequent to inflammation, 

have as clinical expression: variable phonatory 
changes, sensitive disorders in the form of hy-
peresthesia, burning sensation, sting or foreign 
body and irritative cough and respiratory dis-
orders, none for catarrhal forms but intense to 
asphyxia. edematous or suppurative. new mul-
ticenter studies and systematic research can 
increase the knowledge of the association be-
tween particular lesions and appropriate func-
tional deficiencies, but also the development of 
protocols for laryngeal evaluation and post-
extubation surveillance.
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