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Introduction
Presbylaryngis is defined as age-related structural changes
of the vocal folds.
Aging results in ossification of the laryngeal skeleton,
arthritis of the cricoarytenoid and cricothyroid joints, and
structural changes to the superficial layer of the lamina
propria that results in true vocal fold bowing [1]. Patients
with presbylaryngis often present with symptoms of glottal
insufficiency that may include a hoarse-breathy voice, higher
than normal pitch and vocal fatigue. In some cases, the glottic
insufficiency is severe enough that patients are at risk of
aspiration [1]. Reulbach et al. [2], estimated that some degree
of glottal incompetence due to bowed vocal folds is present in
72% of healthy adults over 40 years of age.
Swallow dysfunction is less well characterized compared
to voice alterations in patients with presbylaryngis. Silent
aspiration in patients with presbylaryngis may be a risk
factor for developing aspiration pneumonia [3]. Despite this
risk and the high prevalence of dysphagia among elderly
patients, only one fifth of elderly patients with dysphagia
seek intervention [4]. Lack of awareness of this problem, and
the possible interventions available, by both physicians and
patients may be contributing factors. Treatment options for
glottic insufficiency due to presbylaryngis include laryngeal

framework interventions, such as injection laryngoplasty or
medialization thyroplasty, and expert speech and swallow
therapy with a speech language pathologist [5,6]. Here, we
retrospectively characterized changes in swallow function in
patients with presbylaryngis following bilateral medialization
thyroplasty, by using Eating Assessment Tool-10 (EAT-10),
which has demonstrated excellent validity and reliability in
monitoring the treatment response of swallowing disorders.7

Material and Methods
Patient population
Records for patients undergoing bilateral medialization
thyroplasty at a single institution, the Department of
Otolaryngology Head and Neck Surgery, Shin-Kong We HoSu Memorial Hospital, in Taipei, Taiwan were retrospectively
reviewed. Records for patients with diagnosis of bilateral vocal
atrophy and dysphagia from January 2014 to June 2018 were
collected and reviewed.

Exclusion criteria
Patients with diagnosed vocal fold lesions, vocal fold immobility, or severe vocal fold scar/sulcus were excluded. Patients who had incomplete symptom surveys, a previous history of head and neck cancer, a diagnosed comorbid neurologic
disorder, or NPO status with enteral feeding during the study
period were also excluded.

Pre-operative survey
Patients were evaluated pre-operatively with videostroboscopy, Eating Assessment Tool-10 (EAT-10) and Voice Handicap Index-10 (VHI-10).

Operative intervention
Bilateral medialization thyroplasty with Gore-tex ribbon
with the use of intraoperative laryngoscopy was performed
under local anesthesia by a single surgeon (Chia-Jung Lee).

Post-operative follow-up and outcomes
Patients were evaluated post-operatively with videostroboscopy, EAT-10 and VHI-10. Post operation complications
were also recorded.
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Results

Discussion

Twenty-six patients were included in this retrospective
study. Demographic data including gender, age, previous
treatment intervention, and complication were recorded (Tables
1). The follow-up period ranged from 1 months to 6 months.
The pre- and post-operative EAT-10 and VHI-10 scores
were compared in paired-t tests; this demonstrated statistically
significant decreases in both scores after bilateral medialization
thyroplasty (Figures 1,2). There were no major complications.
Two patients experienced minor complications of ecchymosis
and vocal cord hematoma.

Dysphagia and dysphonia are common clinical problems in
the elderly population with individual studies citing prevalence
from 14-47% [8-12]. Both issues negatively impact quality
of life, and in the case of dysphagia, sequelae can be life
threatening. Clinically obvious dysphagia occurs in at least
40% to 60% of nursing home residents [13]. Dysphagia is also
highly common in community-dwelling elderly individuals
[10,14,15], with a prevalence of approximately 9% in persons
65 to 74 years of age, 19% in those 75 to 80 years, and 19%
to 33% of persons older than 80 years [16]. This is due in part
to age-related changes in swallowing associated with normal
aging [17,18]. Age related vocal cord changes can also lead

Table 1:

to deterioration of vocal quality and durability [19]. Despite
Patient Number

26

these significant swallowing and voice problems, many elderly

Age: (year)
mean

65.3±9.2

range

46-83

patients do not seek examination and treatment [20,21].
Since efficient glottic closure is an important mechanism

Sex:
Male/Female

of airway protection during swallowing [22]. and important for

17:09

vocal projection and durability, we hypothesized reducing glottic

Diagnosis:
Bilateral vocal atrophy

26

Previous Treatment

1

Average Procedure duration (min.)

102

incompetence in patients with presbylaryngis with bilateral
Fat Injection laryngoplasty

type I thyroplasty could improve swallow and voice function.
This work is among the first to demonstrate improvement in
EAT-10 and VHI-10 scores after bilateral type I thyroplasty.
Allensworth JJ. et.al. [19], found significant improvement in

Result

objective outcome measures without major complications.

EAT-10 score:
Pre-OP

9.76

P value:

Postma et al. [23], reported 94% of patients (n =16) reported

Post-OP

5.84

0.0023

improved

quality

of

life

following

bilateral

framework

surgery using a custom questionnaire. All six patients with

VHI-10 score:
Pre-OP

17.08

P value:

presbylaryngis who underwent bilateral medialization in a

Post-OP

11.56

<0.001

report by Netterville and colleagues (1993) demonstrated a

Complication

2

Wound ecchymosis

subjective improvement in voicing and swallowing, although

Vocal fold hemotoma

objective data and VHI scores were not collected [24].

Pathophysiology
Swallow changes occur to some extent in most older adults,
usually beginning at 45 years of age. This process, known as
presbyphagia, is the result of multiple factors: age-related
changes in head and neck anatomy as well as changes in the
neural and physiologic mechanisms that control swallowing
[25]. These changes affect all phases of deglutition [26]. and
may cause impaired bolus control and transport (prolonged
oral phase), reduced tongue pressure, delayed triggering of
the swallow reflex, delayed closure of the larynx, slowing
Figure 1: Pre-operation image

of pharyngeal swallow initiation, ineffective pharyngeal
clearance, impaired cricopharyngeal opening, and reduced
secondary esophageal peristalsis [17,27,28], Additionally, the
prevalence of diseases increases with aging, and dysphagia
is a common co-finding of many disease processes or their
treatments [25]. Swallowing involves coordination of both
voluntary and involuntary muscle actions as described above,
and failure of any one or more of these mechanisms may cause
a wide range of swallow dysfunction [29].
Treatment choices for presbylarynges include: conservative
treatment with reassurance, voice therapy, injection laryngo-

Figure 2: Post-operation (1 month) image

plasty and medialization thyroplasty [30].
032
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Orellana et al., indicated that injection laryngoplasty
may improve both phonation and swallow function, but this
improvement will be temporary [31]. Bilateral type I thyroplasty
carries the advantage of being a permanent procedure [32].
Limitations of this retrospective study including dependency
on documented charts reviews only and lack of overall image
study for the swallowing function survey, such as FEES (flexible
endoscopic evaluation of swallowing) or VFSS (videofluoroscopic
swallowing study). This present preliminary study does not
eliminate the potential influence of other undiagnosed diseases
that may change swallowing movement or function.

Conclusion
Care of the aging patient can be challenging. Bilateral vocal
atrophy or presbylaryngis may produce glottic insufficiency
and lead to swallowing and voice dysfunction. In the most
severe cases, patients are at increased risk of aspiration. Here,
we demonstrate clinical benefit to patients with presbylaryngis
following bilateral type I medialization thyroplasty. Given the
low risk of adverse events following this surgery, bilateral type
I thyroplasty should be considered for aging patients with
voice and swallow dysfunction caused by clinically documented
presbylaryngis.

Compliance with Ethical Standards
Ethical approval: All procedures performed in studies
involving human participants were in accordance with the
ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.
Informed consent: Informed consent was obtained from all
individual participants included in the study.
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