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• The process of voice aging begins after the age of 60 and has an individually variable 
course (ranging from no problem to severe dysphonia).

• Dysphonia due to age-related changes is called presbyphonia.  

• The incidence of voice disorders in persons > 60 ranges from 12 – 35%

• Presbyphonia is caused by structural/anatomic changes to the vocal folds and changes 
in respiratory support for phonation. 

• The absence of perceptual dysphonia does not preclude changes on videostroboscopy.  

Aim was to determine the variability of dysphonia severity in older men and women.

Presbylarynges

Muscle atrophy
Loss of elasticity
Decreased hydration
Decreased muscle tone

Reduced volume 

Breathy, "thin” voice 

Increased effort 

Vocal fatigue
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Methods

• 302 Subjects, aged 65 – 75 years 

• Outcome measures:
• GRBAS scale (grade, roughness, breathiness, asthenia, strain) by SLP 

with voice sample and prolonged phonation /a/
• Rigid high-speed, high-resolution digital laryngoscopy with /i/ and at rest
• Acoustic analysis including F0, NHR, MPT, jitter, and shimmer.

Group 1
• 230 patients with 

self-reported 
dysphonia  & 
perceptual 
dysphonia

• Avg age 71.2 years 
(SD 3.44); 70% 
women

Group 2
• 72 subjects without 

self reported  
dysphonia but had 
perceptual 
dysphonia

• Avg age 68.7 years 
(SD 2.58); 75% 
women

Group 3:
• 50 subjects with 

euphonic voice 
• Average age: 31 

(range 24 – 39); 
60% women

symmetry
synchronicity

vibration amplitude
glottic closure type

mucosal wave morphology

symmetry of vibration 
position of vocal fold during rest

Vocal fold movement

GRBAS Results
Group I
• Women

– 150 (93%) were judged as G3R2B1A0S0

– 11 (7%) were G3R2B1A1S1

• Men
– 62 (90 were judged as G2R2B3A3S0. 

– 7 (10%) men were G2R1B2A2S0 

Group II
• Women

– 48 (89%) G1R1B0A0S0
– 6 (11%) G0R0B0A0S0

• Men
– 3 (17%) G1R0B1A1S0

– 15 (83%) G0R0B0A0S0 

Group III 
• All were G0R0B0A0S0

0 none; 1 − slight; 2 − moderate; 3 − severe
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High Speed Video Results
• Morphological changes seen:

– A – Edema (in women with dysphonia)

• Asymmetry, aperiodicity, hourglass closure, 
reduced mucosal wave, increase in amplitude.

– B = Hypofunctional (in men with dysphonia)

• Glottic insufficiency with increased amplitude, 
indicating not only loss of muscle mass but of 
strength and tension. 

– C = Atrophy (in men with dysphonia)

– D =Euphonic Voice

Fundamental Frequency Results
Adult male avg F0
85 to 155 Hz

Adult female avg F0
165 to 255 Hz
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Take Home Points
• There are a lot of data in this article.  

• We all age at different rates and severity in 
all parts of our bodies. 

• The aging larynx does not necessarily only 
equal atrophy.

• Older dysphonic women may complain of 
lower pitch while men of higher pitches.

• Intervention in the form of voice therapy as 
well as augmentation can be helpful. 
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Paroxysmal 
Coughing 

Fits

Temperature 
Changes

Deep 
inhalation

LaughingProlonged 
speaking

Odors & 
Smoke

• Also known as neurogenic, idiopathic or 
unexplained cough. 

• It is a cough that persists despite comprehensive 
diagnostics to exclude common causes and failure 
to respond to appropriate therapeutic trials.

• Hallmark of a neurogenic cough is hypersensitivity 
to normal stimuli

TREATMENT OF REFRACTORY COUGH

Therapy

Cognitive Behavioral
Speech Language Therapy

Medications

Central Acting
Peripherally Active
Anti-inflammatory

 

Procedures

SLN Block
Botulinum Toxin 
Injections
Injection Augmentation
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Superior Laryngeal Nerve Block

2 ml of a 1:1 solution of 
triamcinolone 40 mg: 

1% lidocaine with 
1:200,000 epinephrine 

15 patients 
9 treatment 
6 placebo 

No significant adverse events
• 7/15 (46.7%) endorsed globus sensation limited to < 1 day
• 4/15 (26.7%) reported a few hours of soreness 
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Assessment of Improvement

Patient 
Reported % 

Improvement

“If your cough 
before injection 

was 10/10, 
what is it now 
on a scale of 

10/10??

>50% (5/10 or 
less was 

considered 
improvement)

Visual Analog 
Scale

Log was filled 
out daily by 

patient. 

Leister Cough 
Questionnaire

Total 
Physical 
Domain

Psychological 
Domain

Social Domain

Patient % Reported Improvement
• Treatment Group (N = 9) 

• 8 patients (80%) reported improvement in symptoms with the 
series of two injections. 

• 5 patients > 50% improvement after 1st injection
• 2 were > 50% improved after 2nd injection (contralateral side)

• 1 no improvement

• Placebo Group (N = 6) 
• 1 patient in the placebo group reported > 50% improvement (14.3%). 

• There was a statistically significant difference in overall 
improvement between the treatment and placebo groups (p < 
0.0001).
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Visual Analog Scales
• Treatment group = 41.0 (SD = 29.65) 

• Placebo group = 53.71 (SD = 24.96). 

• The treatment group showed overall 

lower scores which signify less cough 

severity (p = 0.01).
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Follow up appt

Leister Cough Questionnaire
• Treatment Group

• Total LCQ scores increased by 3.06 points (p = 0.03, SD = 4.52). 

• Physical domain scores + 0.61 (p = 0.09, SD = 1.37) 

• Psychological domain scores + 1.06 (p = 0.07, SD = 1.49)

• Social domain scores + 1.40 (p = 0.01, SD = 1.90)

Placebo Group

• Total LCQ score increased by 0.62 points (p = 0.44, SD 3.87).

• Physical domain increased by 0.07 (p = 0.83, SD 1.06)

• Psychological domain increased by 0.31 (p = 0.27, SD = 1.43)

• Social domain increased by 0.25 (p = 0.39, SD = 1.61)
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Conclusions 
• SLN block is a safe and effective option for treatment of unexplained/neurogenic cough 

• No serious adverse events with most common side effect being globus sensation 
• Most all studies show statistically significant improvement in PROM with SLN block 
• What is a clinically significant difference for these patients? Most in treatment group reported 

>50% improvement.

• If treatment with neurogenic cough does not improve with neurogenic medications and/or 
SLN block, consider further investigation of other causes 

• Further studies are needed to determine:  
• Long-term benefits 
• Possible benefit of combination with neurogenic medications and/or cough suppression therapy 
• Optimal combination of anesthetic and steroid, as well as dosing and frequency of injection 
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• 2 to 3 million adults require tracheal intubation for critical illness 
each year. 

• Up to 57% of these patients with intubation > 12 hours will 
develop airway mucosal injury.  

• Larger ETT (>7.0) are associated with increased airway injury 
risk.

• Larger ETTs (>7.5 mm ID)are often used based on concerns 
that small ETTs may prevent ventilator weaning

• Low airflow resistance
• Lower risk of obstruction
• Suctioning
• Bronchoscopy

Aim was to determine if smaller endotracheal tubes are noninferior 
to larger tubes with respect to critical illness outcomes.

• Height is the primary determinant of airway diameter, not weight.

• No clear guidelines exist for ETT size selection in adults (unlike kids).

• Nearly 1 in 4 patients are intubated with an inappropriately large ETT 
(≥1.0 mm larger than recommended based on patient height).

• It has been hypothesized that smaller ETTs may be associated with 
better laryngeal functional outcomes.

• The effect of ETT size on early outcomes of mechanical ventilation for 
critical illness is relatively unknown.
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Methods
• Retrospective, propensity score matched analysis to test the 

hypothesis that use of smaller ETT would be non-inferior to 
appropriate size.

• Primary Endpoint
• 30-day all cause in-hospital survival (days from intubation to 

death) 

• Secondary Endpoints
• Duration of mechanical ventilation
• Length of hospital stay
• Mean peak inspiratory pressure
• 30-day readmission
• Need for reintubation
• Ventilator Associated Pneumonia (VAP)
• Need for tracheostomy or gastrostomy tube

• Propensity score matching 
(PSM) is an experimental 
method used to construct a 
control group by matching 
the treated person with an 
untreated person of similar 
characteristics. 

• The authors performed a 1:1 
best neighbor matching 
method that included:

– Sex
– Height
– Body mass Index
– Admission diagnosis
– Location of intubation

Patients intubated with large ETTs
were more likely to be intubated in the 
ICU.
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Secondary Outcomes
• As compared to the appropriate-sized ETT 

group, small ETT group had:

– Longer duration of intubation             
(+32.5 hours; 95% CI, 6.4-58.6). 

– *Longer hospital stay                            
(+3.5 days; 95% CI, −0.04 to 7.1)

– *Increased peak inspiratory pressure   
(+1.1 cm H2O; 95% CI, −0.2 to 2.4) 

*The width of the CIs prevented definitive 
conclusions from being drawn. 
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Large ETT Group Outcomes

• As compared to the appropriate-
sized ETT group, the large ETT 
group had:
– Small decrease in the 30-day all-cause 

in-hospital mortality but the width of the 
CI (210 PSM pairs; HR, 1.1; 95%CI, 
0.7-1.6) precluded conclusion.

– No clinically meaningful difference in 
any secondary endpoints 

Large vs Small ETT
• Smaller ETT Group had:

– Small increase in 30-day mortality but no 
definitive conclusions could be made. 

– Small ETTs had a longer duration of 
intubation (+45.2 hours; 95%CI, 6.2-84.1) 

– Increased rates of percutaneous 
endoscopic gastrostomy tube placement 
(OR, 1.18; 95%CI, 1.03-1.37). 

– There were no other clinically meaningful 
differences in the other secondary 
endpoints between these groups.
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Take Home Points

• Intubation-related injuries can happen with relatively short-term intubation (days).  
• Using a height-based ETT selection nomogram, 224 patients (27.5%) in this study received an 

inappropriately large ETT. 
• While patients with smaller ETT had a longer duration of intubation than appropriate and large ETT 

groups (+32.5 hours and +45.2 hours, respectively), there were no higher rates of
• Tracheostomy
• Bronchoscopy
• Reintubation
• VAP
• Length of hospitalization 

• Large for height ETT was not associated with increased survival or other evaluated metrics.
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Objective:  Describe demographics and imaging and compare findings and symptoms at presentation in a large 
cohort of persons with cricopharyngeus muscle dysfunction (CPMD) with and without hypopharyngeal 
diverticula.

Purpose: To understand the natural history of disease by identifying risk factors for recurrence and to compare 
treatment outcomes.

This Manuscript: Describes the pre-treatment study population and compares age, gender, and patient-reported 
symptoms in persons with CPMD, Zenkers Diverticula (ZD), and Killian Jamieson diverticula (KJD).

Background
• Complete relaxation of the UES is achieved via a complex 

interaction of:
– Intrabolus pressure
– Hyolaryngeal mechanics
– Neural inhibition

• Failure of CP relaxation increases the risk of post-swallow 
pharyngeal residue and penetration or aspiration.

• CPD may present as:

– Solid food dysphagia (most common)
– Choking or coughing with liquids
– Globus sensation
– Sensation of food sticking
– Regurgitation (not delayed)

This study defined CPMD as dysphagia 
plus the presence of CPM bar (occluding 
>50% esophageal lumen) without 
diverticula.
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Hypopharyngeal and Upper Esophageal
Diverticular Anatomy

ZD: Zenker’s Diverticulum
KJ:  Killian Jamieson Diverticulum
LD: Laimer’s Diverticulum 

CPMD was defined the presence of dysphagia & CPM bar occluding >50% of lumen.

Prospective Outcomes 
Cricopharyngeal 
Hypertonicity (POUCH) 
Collaborative

• 11 centers
• Prospective database
• This investigation included 

persons enrolled between August 
2017 to January 2022
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Methods: Data Collected
Barium esophagram findings included:

• Presence or absence of esophageal dysmotility
• Hiatal hernia
• Achalasia
• Gastroesophageal reflux 

Laryngoscopy findings included:

• Presence or absence of vocal fold paralysis 

• Vocal fold atrophy

• Pharyngeal residue

Preoperative comorbidity data included: 
neurologic diagnosis (e.g., stroke, Parkinson’s 
disease, amyotrophic lateral sclerosis, multiple 
sclerosis [MS], or other neuromuscular 
disease), and history of prior other neck or spine 
surgery. 

Validated symptom indices (PROMs)

• Eating Assessment Tool (EAT-10)
• Voice Handicap Index (VHI-10)
• Reflux Symptom Index (RSI)

Data were summarized using means, medians, percentages, and frequencies.

Results
• 250 persons 

– Mean age  of 69 years.

– 42% female (in line with literature ZD more common in men)

• Types
– Zenker diverticula (ZD) 85.2%
– Cricopharyngeal Muscle Dysfunction (CPMD) 9.2%

– Killian Jamieson diverticula (KJD) 4.4% 

– Traction-type diverticula 1.2% 

• No differences between diagnostic categories with age, gender, and duration of 
symptoms (1 – 3 years).

• Mean (SD) EAT-10 score for each group was :
– ZD: 17.1 (10.1)

– CPMD 20.2 (9.3)*

– KJD 10.3 (9.4) 

*Significantly greater than other diagnostic groups (p = 0.03).
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Results
Hoarseness is anecdotally a common complaint 
in patients with diverticula. 

This study used VHI-10 > 11 as a diagnostic
for dysphonia.

Median (IQR) VHI-10 scores: (p > 0.05)
 CPMD  7.0   [0.0–12.0] 
 ZD  0.50 [0.0–10.0]
 KJD  2.00 [0.0–4.0]

4.2% with a reported vocal paralysis 

26.6% with vocal fold atrophy

The importance of understanding MBS/esophagrams…
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Take 
Home 
Points

Not all diverticula are Zenkers.  We must be able to distinguish 
radiographically as differences have surgical consequences. 

Difficulty making conclusions regarding CPMD versus ZD given selection 
bias, but isolated obstructing CPMD may be more symptomatic than 
persons with ZD or KJD.

CPMD and Diverticuli should be considered separate entities with 
potentially different etiologies

Patients with CPMD don’t always develop diverticula

Patients with diverticula always have CPMD
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• Both discs and bone degenerate with age
• ~60% of patients over 40 years of age 
• ~90% of patients over 60 years of age 

• Possible Changes Seen on MBS/x-ray:
• Loss of normal cervical lordosis 
• Pronounced Lordosis 
• Osteophytes (posterior, lateral, anterior)
• Diffuse Idiopathic Skeletal Hyperostosis (DISH)

• The association of dysphagia with spinal pathology is most 
established with anterior (ventral) cervical osteophytes & anterior 
approach cervical spine surgery.

Aim & Hypotheses
• This study aimed to characterize the spines of patients with dysphagia 

undergoing MBS compared to healthy controls.

• Based on previous prevalence studies, the hypothesis was that spinal 
disease would be present in most swallow studies and may contribute to 
swallowing dysfunction when severe.

• Because C3-4 is the spinal level where epiglottic inversion takes place 
and C4-6 is the level at which the pharyngoesophageal segment lies, we 
hypothesized that osteophytes at these levels would impair those areas of 
swallow. 
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Study Design
• Retrospective review of modified barium swallow studies of 100 dysphagic patients and 100 age- and 

gender-matched healthy controls were reviewed. 

• Spinal anatomy of dysphagic individuals and controls was classified into 11 pre-determined 
categories, peer-reviewed by a head and neck radiologist. Two dominant features were selected for 
each patient.

• Categorization was performed as a group (R.G., K.D., M.C., J.B., D.S., and A.K.O). 

• Reliability of this assessment was measured against a radiologist experienced in spine pathology 
(M.G.M) 

• If spinal pathology was present, it was evaluated for its effect on swallow function and categorized into 
Spine-associated dysphagia (SAD) or non-spine associated dysphagia (NSAD). 

• This was determined by consensus of two laryngology providers and two SLPs. 

Spinal Characterizations 

Normal Loss of Normal Lordosis Osteophyte
No, Partially, Complete Obstruction
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Spinal Characterizations 

History of Posterior Spine 
Surgery

History of Anterior Spine 
Surgery

Early Degenerative Disease

Spinal Characterizations 
Inter-rater reliability consisted of 92% agreement overall. 

Diffuse Idiopathic Skeletal 
Hyperostosis

Advanced Degenerative Disc 
Disease

Pronounced Lordosis



8/25/23

24

Study Design: Analysis

• Videofluoroscopic and swallow data was analyzed with multiple validated measures. This 
analysis was blinded to categorization.

• Modified Barium Swallow Impairment Profile (MBSImP): evaluates multiple levels of 
physiologic swallow

• Penetration-Aspiration Scale (PAS): Degree of airway invasion

• Dynamic Imaging Grade of Swallowing Toxicity (DIGEST): safety and efficacy of pharyngeal 
swallow

• Functional Oral Intake Scale (FOIS): patient’s oral intake

• Eating Assessment Tool (EAT-10): patient-reported swallowing outcome measure

Results

• Patients were generally elderly, with median age of 68 years (dysphagia group)

• Abnormal spinal anatomy was observed in 89 of the 100 dysphagic individuals, and 84 
of the 100 matched healthy controls. 

• Of dysphagic individuals, spinal disease was determined to be the primary etiology of 
dysphagia in only 15 out of 100 individuals
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Spinal Characterization and Etiologies
• Most common spinal characterizations in dysphagic patients were:

• Osteophytes (44/100, 44%)

• Degenerative disc disease (37/100, 37%)

• Most common spinal characterizations in patients with SAD

• Osteophytes (6/15; 40%)

• ACDF (6/15; 40%)

• Degenerative disc disease (4/15; 27%)

• Patients with SAD were significantly more likely to have a history of ACDF than 
NSAD (P=0.002). 

• Both SAD and NSAD groups had worse PAS Max and EAT-10 scores 
compared to controls

• MBSImP composite scores were not significantly different between groups, 
however were significantly different in the oral components
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Osteophytes

• Those with osteophytes at C3-
C4 did not have worse 
swallowing outcomes for 
epiglottic inversion 
(Component 10, p = 0.99). 

• Those with osteophytes at C4-
C6 did not have worse 
swallowing outcomes for upper 
esophageal sphincter opening 
(Component 14) (p = .94).

Take Home Points Cervical spine disease is very common, 
particularly with advanced age.

Dysphagia can be associated with spine 
disease, but it is more commonly caused by 
other problems.

Symptomatic spine disease can contribute 
to dysphagia in some patients and should 
be evaluated and treated.

Further studies evaluating spinal pathology 
in dysphagic patients would enable us to 
draw more definitive conclusions and guide 
treatment decisions
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