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Abstract

Speech pathologists are often the first professionals to identify signs of a cricopharyngeal (CP)

dysfunction and make recommendations for further care. There are many care options for patients

with CP dysfunction, but it is unclear how certain interventions are used in practice. A paper-

based survey employing two clinical cases involving suspected CP dysfunction (Case 1 with

adequate pharyngeal strength and Case 2 with coexisting pharyngeal weakness) were sent to

members of American Speech-Language Hearing Associations Special Interest Group 13.

Respondents ranked the order of management approaches (swallowing therapy, further evaluation,

and referral to another medical professional) and selected specific interventions under each

approach that they would recommend for each case. Completed surveys from 206 respondents

were entered into analysis. The majority of the respondents recommended swallowing therapy as a

first approach for each case (Case 1: 64%; Case 2: 88%). The most prevalent swallowing exercises

recommended were the Shaker (73%), effortful swallow (62%), and Mendelsohn maneuver (53%)

for Case 1 and the effortful swallow (92%), Shaker (84%), and tongue-hold swallow (73%) for

Case 2. Seventy-six percent of respondents recommended a referral for Case 1, while 38%

recommended the same for Case 2. Respondents with access to more types of evaluative tools

were more likely to recommend further evaluation, and those with access only to

videofluoroscopy were less likely to recommend further evaluation. However, the high degree of

variability in recommendations reflects the need for best practice guidelines for patients with signs

of CP dysfunction.
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Introduction

The unique features of the cricopharyngeus muscle make it a challenge to evaluate and treat

in swallowing dysfunction. An interdisciplinary body of research has endeavored to define
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the muscle's complex role as guardian of the upper aerodigestive tract. Vital responses at the

cricopharyngeus serve not only during swallowing, but also in sleep, phonation and

respiration (1-9).

Classically identified during videofluoroscopic swallowing evaluation, cricopharyngeal (CP)

dysfunction is defined by its radiographic obstructive appearance (“cricopharyngeal bar”)

and any related inefficiency of bolus transit through the UES (10, 11). CP dysfunction is not

common, with incidence reported at 6.3% of VFSS performed (12). Schultz (13) proposed a

clinical protocol for patients with CP dysfunction, though did not report on its justification.

No clinical standard with a strong evidence base exists to more specifically evaluate or

define CP dysfunction, though observed features of outflow obstruction on imaging and

manometry have been described (14-18). Further complicating its evaluation are multiple

etiologies for CP dysfunction. Failure of cricopharyngeal muscular compliance during bolus

transit may relate to inflammatory myopathy, degenerative tissue changes, or increased

connective tissue formation (19, 20). Conversely, failure of the CP to relax during

swallowing relates to neurogenic etiology, including brainstem stroke, brain injury or

Parkinson's disease (21, 22). Cook (18) defined a second class of CP dysfunction, functional

CP disorders, in which the failed relaxation of the CP was accompanied by ineffective

pharyngeal propulsion.

A speech pathologist is most likely to identify signs of CP dysfunction during

videofluoroscopic evaluation and bear the initial onus of directing intervention planning.

Given the lack of evaluative or intervention standards for CP dysfunction, it is unclear how

speech pathologists have approached treatment planning. The state of the collective

literature on behavioral swallowing treatment outcomes is sparse and with limited

generalization (39). Even so, comparison to other dysphagia etiologies (e.g., stroke or

Parkinson's disease), literature on swallowing therapy options specific to CP dysfunction is

insubstantial (40-43). This may result in discrepancies in treatment planning and thus

clinical outcomes, potentially influenced by the speech pathologist's training, resources, or

access to other medical health professionals. A national survey of speech pathologists was

conducted in order to examine clinical practice patterns for evaluating and treating suspected

CP dysfunction. It was hypothesized that there would be considerable variability in

evaluation and treatment planning recommendations, with both patient and provider

characteristics influencing this variability. The purpose of this investigative survey was to

characterize current speech pathology practice patterns when CP dysfunction is diagnosed

and explore possible influences upon decision-making.

Methods

Participants

The 1,000 potential respondents were randomly selected from the American Speech-

Language Hearing Association Member list, from those who are members of Special Interest

Group 13, Swallowing and Swallowing Disorders. Inclusion criteria, as outlined in a cover

letter, specified that the respondents must have 1) been practicing as a speech-language

pathologist for at least 1 year (including the clinical fellowship); 2) performed at least 1

videofluoroscopic swallow study (VFSS) per week; and 3) must work partly or mostly with
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adult patients. The survey was conducted under approval from the Institutional Review

Board of the University of Wisconsin-Madison.

Materials and Procedures

The paper-based survey included demographic questions on age, sex, years of practice in

speech-language pathology, years of practice with dysphagia, types of dysphagia education,

work settings, availability of swallowing diagnostic tools, and frequency of performing or

recommending swallowing diagnostic tests. Responses were collected anonymously. Two

hypothetical cases were presented, both with signs of CP dysfunction. A brief history was

given for each case, along with written results from a VFSS. Case 1 represented CP bar

without concomitant pharyngeal weakness and Case 2 represented presumed CP dysfunction

in the setting of other components pharyngeal dysphagia, though none of this language was

provided with the survey. Case descriptions are provided in Table 1. The respondent was

asked to indicate primary and subsequent management approaches given the resources

currently at his/her disposal: 1) swallowing therapy; 2) further evaluation; and 3) referral to

a physician for possible surgical management. Under each management approach was a

checklist of specific interventions (e.g., exercises or types of evaluation), of which the

respondent could select as many as desired. See Appendix for a transcript of the survey.

Survey questions were prepared under guidance from the University of Wisconsin Survey

Center. Hypothetical cases were generated with clinical expertise of the authors. A paper-

based survey with written VFSS summary was chosen in lieu of an online survey with a

video example of a VFSS in order to prevent the confound of differences in skill of

analyzing VFSS. Further, it is common for a clinician to receive written results of a VFSS

and use only that to generate a plan of care.

Data Analysis

Responses were coded and entered into a digital spreadsheet (Microsoft Excel, Redmond,

WA) and imported into Statistical Analysis Software (SAS Analytics, Cary, NC) for

statistical analysis. Partitioned chi-square comparisons were used to associate respondents'

demographic information with their management approach recommendations for each case.

Where assumptions for Chi-square comparisons were not met, Fisher's Exact Tests were

used. Where demographic variables were continuous (e.g., age), the least squares means

method was used to fit a general linear model. A Bonferroni adjusted α criterion level of

0.002 was used to measure statistical significance.

Results

Survey Respondents

A total of 206 respondents returned completed surveys, for a 20.6% response rate.

Respondent characteristics, including gender, age, years of practice, education, work setting,

and diagnostic tools available can be found in Table 2.
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Behavioral Therapy Recommendations

One hundred ninety respondents (92.2%) recommended swallowing therapy for Case 1 and

199 respondents (96.6%) recommended swallowing therapy for Case 2. The distribution of

respondents who selected therapy as a first, second, or third approach is in Figure 1. Each

respondent recommended an average of 3.4 ± 1.5 and 5.5 ± 2 types of therapeutic exercises

for Case 1 and Case 2, respectively. Figure 2 shows the types of swallowing exercises

selected for each case.

Evaluation Recommendations

Fifty-one respondents (24.8%) recommended further swallowing evaluation for Case 1 and

53 respondents (25.7%) recommended such for Case 2. The distribution of respondents who

selected further evaluation as a first, second, or third approach is in Figure 1. For each case,

the respondents who recommended further evaluation proposed 1.2 ± 0.5 evaluation

modalities. Sixteen percent (13/83) of those who reported having access to FEES

recommended it for Case 1 and 21.7% (18/83) recommended it for Case 2. Of those

reporting access to either conventional or high-resolution manometry, 53% (9/17) and

35.3% (6/17) recommended it for Case 1 and Case 2, respectively. Of respondents with

access to EMG, 11.8% (4/34) and 8.8% (3/34) recommended it for Case 1 and Case 2,

respectively. Fifty percent (2/4) of those who reported having access to impedance

recommended it for Case 1 and 25% (1/4) recommended it for Case 2. Figure 3 presents the

types of evaluative studies selected for each case from those who recommended further

evaluation.

Respondents who reportedly have access to 3 or more evaluative tools were more likely to

recommend further evaluation as a primary, secondary, or tertiary approach in Case 1 ( 2(1,

N = 206) = 26.45, p < 0.001), and respondents who have access to 2 or more evaluative tools

were more likely to further evaluation as a primary, secondary, or tertiary approach in Case

2 ( 2(1, N = 206) = 36.92, p < 0.001). Thus, those respondents who only have access to

videofluoroscopy are less likely to recommend further evaluation in either case.

Referral Recommendations

One hundred fifty-six respondents (75.7%) and 78 respondents (37.9%) recommended a

referral to a physician for possible surgical management for Case 1 and Case 2, respectively.

The distribution of respondents who selected referral as a first, second, or third approach is

in Figure 1.

Recommendation Differences Between Cases

Respondents prescribed swallowing therapy as a first approach significantly more often for

Case 2 than for Case 1 ( 2(1, N = 412) = 35.07, p < 0.001) and as a second approach

significantly more often for Case 2 ( 2(1, N = 412) = 19.44, p < 0.001). Significantly more

respondents selected referral as a first approach for Case 1 than for Case 2 ( 2(1, N = 412) =

39.35, p < 0.001).
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Discussion

This survey provides first of its kind information about speech pathologists' practice patterns

concerning evaluation and management of patients with suspected CP dysfunction. Speech

pathologists are most likely to recommend some form of swallowing therapy when signs of

CP dysfunction have been identified on videofluoroscopic evaluation. While this

recommendation may not be surprising in Case #2, given the description of accompanying

pharyngeal dysfunction, a majority of respondents (64%) still advised behavioral therapy as

a primary approach to CP dysfunction in Case #1, where a more isolated CP bar was

described. Overall, the trends in that study and the present study may be related to the lack

of best practice guidance concerning this population.

Available resources at a speech pathologist's disposal may influence the medical care that

patients receive. The only statistically significant relationship between respondents'

demographic information collected and their recommendations for management of the cases

was the respondents' access to evaluative tools. That more respondents chose referral over

further evaluation in both cases could reflect lack of access to or discomfort with using

evaluative techniques other than videofluoroscopy for patients with suspected CP

dysfunction. A survey study completed by Regan, et al. (44) reported only 17.9% of speech

pathologists were satisfied with evaluating CP function. Despite advocacy for manometric

workup prior to creating a management plan in the setting of CP dysfunction (14, 18, 21, 33,

34, 45-47), only 3.5% of respondents reported having access to conventional or high-

resolution manometry systems. Although Regan, et al. (44) recorded that 13.9% of speech

pathologist respondents have access to pharyngeal manometry, they documented the lack of

resources and equipment as the highest-reported challenge when evaluating CP function.

Although respondents with access to more evaluative tools were more likely to recommend

evaluation in either case, those with access to a specific tool did not always recommend its

use. No more than 53% of respondents with access to a specific evaluative tool

recommended it to be used, despite the case. Discrepancies in access to and use of

evaluative tools seen here warrants inquiry in future surveys of practice patterns.

A further explanation of the variability in responses could be the lack of education on CP

dysfunction and/or the lack of awareness of evaluative resources, such as high-resolution

manometry. Although level of education was not related to any of the current survey

responses, no information on the content of the further education was collected. Regan, et al.

(44) commented that many respondents were not satisfied with their level of education and

that many of them lacked certified training in instrumental evaluations. While the onus of

continuing education lies on the speech pathologist, there are currently very few continuing

education courses available that propose to center on UES function and dysfunction. If a

speech pathologist is not comfortable with his/her level of training or the evaluative

resources available, the responsibility is with him/her to refer to another specialist that can

provide appropriate diagnostic services and medical care. Adequate treatment for CP

dysfunction relies on adequate evaluation and diagnosis.

The practice patterns reported in this study bear potential implications for patient care.

Recommendations for swallowing exercises were made without a strong evidence base (e.g.,
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neuromuscular electrical stimulation) or without clear clinical indication (e.g., oral motor

exercises recommended for Case 1, who was without oral dysphagia). This may lead to time

wasted on the patient's and clinician's part, a feeling of burden with a long list of

unnecessary swallowing exercises, and a feeling of failure if swallowing function is not

improved. Lack of access to evaluative tools, such as manometry, may lead to a

recommendation for exercise without clear targets for strengthening (e.g., recommendations

for effortful swallow and the tongue hold maneuver for Case 1 despite adequate tongue base

to posterior pharyngeal wall retraction). The recommendation of FEES for both cases

without substantive evidence for its utility for evaluating UES function may lead to

unnecessary and expensive medical procedures. The number of responses that did not

include referral as a secondary or tertiary approach may leave patients with no alternative if

a course of swallowing exercises does not remediate their symptoms. Providing the highest

quality care includes services that have a strong evidence base, are medically necessary, and

are efficiently delivered (49).

Collaborative treatment planning may allow etiologic factors to be considered in pursuit of

improved treatment outcomes. Favorable outcomes with medical and surgical options,

including CP dilation, botulinum toxin (Botox) injection, or CP myotomy have been

described (23-30). Such treatment options have been shown to require discretion in patient

selection to achieve desired medical or surgical outcomes (15, 23, 31-35). Risks inherent to

each intervention must also be assessed by a qualified surgeon (30, 36-38).

This survey presents several limitations which must be considered. The clinicians were only

presented a case description, but no imaging was reviewed to represent swallowing function.

It is possible that such representation may change responses. However, this modality was

chosen so as to avoid response differences based on the respondents' ability to analyze a

videofluoroscopic study. Future practice patterns surveys could include this component, as

well as an option for the respondent to provide an overall impression of function. Further, it

is fairly common in practice for the treating speech pathologist to not perform the

videofluoroscopic swallow study (e.g., when the patient transfers facilities or if there is not a

radiology department at the facility), but rather receive a written report and generate a plan

from the results. There was no personal or professional connection with the hypothetical

cases, with patient factors such as motivation impossible to consider. The respondents may

have felt external pressure to provide what they believe to be the best responses, instead of

based on their current recourses and caseload. Since these were not real scenarios, the

responses provided are theoretical at best. There could have been a potential bias in the

survey, with the option to refer to a physician for surgical management. In future studies, it

would be prudent to present multiple options for physician referral. As with any survey

presenting a list of options, there is also the power of suggestion and any perceived biases

influencing responses.

Given the variability in responses between cases and amongst options for treatment and

interdisciplinary consultation, more systematic research, along with high-quality continuing

education programs for speech pathologists, is needed to establish a cross-disciplinary

standard of care for CP dysfunction. Interdisciplinary best practice guidelines would provide
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an equalizing force amongst speech pathology practitioners regardless of care setting,

reducing reliance upon available tools or experience.
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Appendix

Transcript of Survey

Case #1: You saw an 81 year old female with complaints of food sticking in her throat and

needing a long time to eat meals. She is eating a diet consisting of soft solids and thin

liquids. She has no history of recent pneumonias and has had a gradual weight loss of 15 lbs

over 5 years. She is cognitively intact, has no significant neurological history, and has no

history of gastroesophageal reflux. A videofluoroscopic swallow study (VFSS) revealed a

swallow pattern characterized by:

functional oral phase

adequate tongue base to posterior pharyngeal wall retraction and bolus propulsion

time pharyngeal swallow trigger for age

reduced hyolaryngeal excursion

narrow UES opening with a CP prominence needing multiple swallows to clear bolus

stasis in the valleculae and pyriform sinuses

penetration of thin liquid to the vocal folds without a cough response

no aspiration events

Neither postural changes (e.g., head turn, chin tuck) nor swallow maneuvers (e.g.,

Mendelsohn) reduced the degree of stasis or penetration or the amount of material that

cleared through the UES on the initial swallow.

Case #2: You saw a 70 year old male who is 1 year status-post a fall that resulted in a right

subdural hematoma and has been discharged from a rehab facility for 2 months. An oral

mechanism exam revealed decreased lingual range of motion and strength (though his

speech is intelligible), but no other significant findings. He is currently NPO, expectorating

saliva/secretions instead of swallowing, and is getting nutrition/hydration via PEG tube. He

is cognitively intact and hoping to return to an oral diet soon. A videofluoroscopic swallow

study (VFSS) revealed a swallow pattern characterized by:

functional oral phase

dilated pharynx with poor tongue base propulsion and reduced pharyngeal constriction

delay of pharyngeal swallow to the valleculae with thin liquids
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reduced hyolaryngeal excursion

narrow UES opening needing multiple swallows to clear bolus

stasis in the pyriform sinuses

aspiration of thin liquid from stasis in the pyriform sinus without a cough response

A left head turn mildly improved the amount of material that cleared through the UES on the

initial swallow but did not reduce the degree of stasis or aspiration.

After each case, respondents were given the following options:

Given the resources currently at your disposal, please indicate your primary and subsequent

management approach(es) (e.g., 1, 2, etc.) and mark the specific interventions you would

pursue under each approach.

___Swallowing therapy

Oral motor exercises (range-of-motion and/or resistance)

Supraglottic and/or super-supraglottic swallow

Vocal fold adduction exercises

Falsetto exercise

Effortful swallow

Masako maneuver (tongue-hold swallow)

Mendelsohn maneuver

Shaker (head lift) exercise

Therapy with external device (e.g., IOPI)

Biofeedback therapy (e.g., submental surface EMG)

Thermal-tactile stimulation

Neuromuscular Electrical Stimulation (NMES)

___Further evaluation

FEES

Conventional manometry (1-6 pressure transducers)

High-resolution manometry (20+ pressure transducers)

Intraluminal impedance

EMG

EGG

___Consult physician for surgical management
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Figure 1.
Percentage of respondents who recommended swallowing therapy, further evaluation, and

referral to a physician as a first, second, or third approach in each clinical case.
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Figure 2.
Specific therapeutic exercises recommended, by case. Percentages are taken from all who

recommended therapy; 92.2% for Case 1 and 96.6% for Case 2.
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Figure 3.
Specific evaluative modalities recommended, by case. Percentages are taken from all who

recommended evaluation; 24.8% for Case 1 and 25.7% for Case 2. FEES: Fiberoptic

Endoscopic Evaluation of Swallowing; EMG: electromyography.
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Table 1

Case descriptions.

Case 1

History

You saw an 81 year old female with complaints of food sticking in her throat and needing a long time to eat meals. She is eating a diet
consisting of soft solids and thin liquids. She has no history of recent pneumonias and has had a gradual weight loss of 15 lbs over 5 years. She
is cognitively intact, has no significant neurological history, and has no history of gastroesophageal reflux.

Videofluoroscopic Swallow Study Results

A videofluoroscopic swallow study (VFSS) revealed a swallow pattern characterized by:

functional oral phase

adequate tongue base to posterior pharyngeal wall retraction and bolus propulsion

timely pharyngeal swallow trigger for age

reduced hyolaryngeal excursion

narrow UES opening with a CP prominence needing multiple swallows to clear bolus

stasis in the valleculae and pyriform sinuses

penetration of thin liquid to the vocal folds without a cough response

no aspiration events

Neither postural changes (e.g., head turn, chin tuck) nor swallow maneuvers (e.g., Mendelsohn) reduced the degree of stasis or penetration or
the amount of material that cleared through the UES on the initial swallow

Case 2

History

You saw a 70 year old male who is 1 year status-post a fall that resulted in a right subdural hematoma and has been discharged from a rehab
facility for 2 months. An oral mechanism exam revealed decreased lingual range of motion and strength (though his speech is intelligible), but
no other significant findings. He is currently NPO, expectorating saliva/secretions instead of swallowing, and is getting nutrition/hydration via
PEG tube. He is cognitively intact and hoping to return to an oral diet soon.

Videofluoroscopic Swallow Study Results

A videofluoroscopic swallow study (VFSS) revealed a swallow pattern characterized by:

functional oral phase

dilated pharynx with poor tongue base propulsion and reduced pharyngeal constriction

delay of pharyngeal swallow to the valleculae with thin liquids

reduced hyolaryngeal excursion

narrow UES opening needing multiple swallows to clear bolus

stasis in the pyriform sinuses

aspiration of thin liquid from stasis in the pyriform sinus without a cough response

A left head turn mildly improved the amount of material that cleared through the UES on the initial swallow but did not reduce the degree of
stasis or aspiration.
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Table 2

Demographic characteristics of respondents, presented as number of respondents (Percentage) with mean

[Standard Deviation] where applicable. VFSS: Videofluoroscopic Swallowing Study; FEES: Fiberoptic

Endoscopic Evaluation of Swallowing.

Demographic Variable Responses

Gender

Female 192 (93.2%)

Male 12 (5.8%)

No Response 2 (1.0%)

Age (years) 39.6 [10.6]

Years of Practice

Total 13.6 [10.0]

With dysphagia 12.4 [8.6]

Experience with VFSS 9.8 [7.8]

Dysphagia Education

Graduate School Course 160 (77.7%)

Other Course 42 (20.5%)

Clinical Fellowship 135 (65.5%)

Mentorship 87 (42.4%)

Professional Conference 172 (83.5%)

Seminar/Webinar 117 (57.1%)

Journal Club 61 (29.8%)

Self-Study 136 (66.3%)

Work Setting

Acute Care 171 (83%)

Long-term Acute Care 35 (17.1%)

Subacute Rehabilitation 34 (16.5%)

Skilled Nursing Facility 50 (24.3%)

Home Health 28 (13.7%)

Outpatient Clinic 85 (41.5%)

Private Practice 4 (2%)

Patient Population

Adults 167 (81.5%)

Adults and Pediatrics 39 (18.5%)

Diagnostic Tools Available

VFSS 206 (100%)

FEES 83 (40.3%)

Conventional Manometry: (1-6 sensors) 15 (7.3%)

High-Resolution Manometry: (20 + sensors) 9 (4.4%)

Intraluminal Impedance 4 (2%)

Electromyography 33 (16.1%)

Electroglottography 10 (4.9%)
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Demographic Variable Responses

Number of Evaluations Performed or Recommended in One Week

Clinical Swallowing 195 (94.7%); 10.8

Evaluation [8.6]

VFSS 206 (100%); 3.8 [3.5]

FEES 61 (29.8%); 1.7 [2.5]

Conventional Manometry: (1-6 sensors) 4 (2%); 0.5 [0.4]

High-Resolution Manometry: (20+ sensors) 3 (1.5%); 1 [0.9]

Intraluminal Impedance 2 (1%); 0.18 [0.1]

Electromyography 14 (6.8%); 1.8 [1.6]

Electroglottography 1 (0.5%); 0.25
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