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Background for this Presentation 

• This presentation is a review of a clinical case that was encountered by 
the course presenter and a review of potential anesthesia interactions 
with swallowing function.

• The course presenter has experience performing flexible endoscopic 
evaluation of swallowing with and without sensory testing 
(FEESST/FEES) procedures in multiple inpatient and outpatient clinical 
settings over the past 22 years.

• The course presenter is a Board-Certified Specialist in Swallowing 
Disorders (2008-Pres) and Clinical Doctorate (2008-Pres).



FEESST Defined

• FEESST: Flexible endoscopic evaluation of swallowing with sensory testing.

• Baseline study for FEESST procedure  quantified laryngopharyngeal sensory loss (Aviv et al. 
1993).

• FEESST premise: diminished sensation in the laryngopharynx has strong correlations with 
severe dysphagia and increased frequency of aspiration in the trachea (Aviv et al. 1996).

• Based on the use of sensory testing along the mucosa of the larynx, there would be a 
potential concern if the surface mucosa was numb, as it could potentially impact sensory 
testing results.

• The FEESST exam uses standardized measured air pulse delivery from a port in the distal tip 
of the endoscope to categorize sensory function in the laryngopharynx. 



Sensory Testing
• Endoscope passed through the nose and sensory testing is done through a small port 

in the distal tip of the endoscope.

• Measures pulses of air delivered bilaterally in the laryngopharynx, just anterior to the 
arytenoid cartilage along the aryepiglottic fold. A brief 50 millisecond air-pulse is 
delivered with a flexible-endoscope 2 mm from the mucosal surface.

• Mucosa innervated by the internal branch of the superior laryngeal nerve (ibSLN), 
sensory input for supra-glottic space (Aviv et al., 1993).

Right side sensory testing Left side sensory testing
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FLEXIBLE ENDOSCOPIC EVALUATION OF 
SWALLOWING WITH SENSORY TESTING (FEESST)
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Monitor on top shelf. Light source, 
camera, and air pulse sensory stimulation 
for FEESST on the second shelf. There is a 
video recording system on bottom shelf. 
The flexible endoscope is on the side of 

the cart, and the foot peddle on the side 
delivers the air-pulse for sensory testing. 
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Anatomical diagram showing the branches of the ibSLN. This is the nerve tested with 
FEESST. 





Result of Sensory Testing: Laryngeal Adductor Reflex

• The intended result of sensory testing is to elicit a laryngeal adductor reflex 
(LAR). 

• This is a brainstem controlled involuntary reflex providing airway 
protection. 

• Sensory receptors in the larynx are innervated by the internal branch of the 
superior laryngeal nerve (ibSLN). This is the afferent portion. 

• The sensory information is transferred to the brainstem.

• The motor neurons as the efferent response, project to the recurrent 
laryngeal nerve (RLN). 

• This is then designed to trigger a bilateral rapid contraction of the thyroid 
arytenoid muscles (Belafsky et al., 2013).



Use of Anesthesia in Flexible Endoscopy

• In the primary otolaryngology office setting of the course presenter, the 
otolaryngologists typically use the following in preparation for their 
flexible laryngoscopies: topical nasal anesthesia and decongestion are 
performed using Oxymetazoline  (topical decongestant) 0.05% and 
Lidocaine 4%. (topical anesthesia). 

• The physicians will initiate their exams once the patient has had adequate 
time for the decongestion and anesthesia to take effect.

• It is not uncommon for the otolaryngologists or the nurses preparing the 
patients to spray both nostrils, as they may need multiple attempts, 
depending on the condition of the nasal cavity (e.g., deviated septum or 
nasal obstruction) 

• In the physician reports, the otolaryngologists always indicate a disclaimer 
that the patient was advised not to eat or drink for 20 minutes post 
procedure. This is to ensure that aspiration is avoided. The risk for this can 
increase potentially, depending on the level of numbness that may have 
been achieved in the larynx and pharynx  after spray anesthesia in the 
nose. 

• This SLP does not use topical anesthesia spray with FEES or FEESST.



Patient Information for this Case Study
• The patient for this case study was seen in outpatient otolaryngology setting.

• Patient at the time of the exam was a 63 y/o female, seven weeks status post right 
CVA with left sided hemiparesis. Diet was puree and nectar thick liquids. 

• The patient had well preserved function on her right side of her body following the 
infarct.

• The patient did not have any history of surgery or other neurological condition that 
might contribute to the dysphagia, besides the stroke.

• The patient did not have any known dysphagia prior to CVA.

• The patient was being followed by an SLP for dysphagia treatment.

• The patient did not have any recent pulmonary compromise since having a prior 
FEESST exam with this course presenter.

• The patient had adequately maintained weight and nutritional parameters since 
the original FEESST exam. 

• There were no active infectious processes in the patient. 



Patient Information Case Study
• Patient had been using compensatory technique of chin tuck with head turn left 

to propel the bolus down her stronger right side and protect the airway to allow 
for functional PO intake.

• Prior FEESST exam  was done 7 days after the initial CVA as an in-patient which 
revealed severe sensory loss only on the left side of her throat. She was not 
reacting to air pulses on the left side of throat.

• Right side air pulse testing with FEESST was within normal limits on the first 
FEESST exam. 

• The rationale for second exam was to help determine safety for dietary 
consistency upgrade and to determine any improvement in sensory perception 
on her weakened left side.

• Patient was taking several medications for different conditions. 

• The patient was not receiving any medication for sedation.

• The patient had no known medications that could potentially impact her throat 
function. 

• The patient was not showing clinical signs of aspiration in her recent therapeutic 
sessions. 



Patient Medications and Medical Conditions

• Hypertension: Toprol XL, 1x a day

• Hypercholesterolemia: Zocor, 1x a day

• Anxiety: Xanax prn

• One baby aspirin per day was being taken

• Seasonal Allergies: prescription Allegra, prn

• No additional diagnosis or medication changes since CVA were reported.

• Routine repeat outpatient brain CT scan done two days prior to this FEESST exam 
revealed no additional neurological changes.

• Patient prepared for exam by ENT staff nurse, SLP was not present at this point. 

• The patient was not having any other pharyngeal or laryngeal trauma or distress.

• The patient had no laryngopharyngeal reflux. 

• The patient was taking several vitamin supplements which would have no impact 
on laryngeal or pharyngeal function. 



Sensory Testing
• Sensory equipment had been properly calibrated before exam, by 

SLP without difficulty. The air-pulse function was working properly.

• The same portable endoscope system that was used on the initial 
patient test was being used on this subsequent exam. 

• During sensory testing, this patient demonstrated severe sensory loss 
on the left side of the throat and severe deficits on the right side of 
the throat as well. 

• The patient demonstrated reduced LAR response at strongest air 
pressure levels.

• Patient complaining of increased globus sensation in the throat 
during the exam.

• The patient was reporting a foul taste in her throat and a foreign 
body sensation in the throat.

• There was some retention of secretions in the pharynx that 
developed with no penetration or aspiration of secretions.



Sensory Testing
• SLP repeated sensory testing on the right side, as six weeks prior, sensory 

response on this side was normal.

• Expected outcome was an improvement on this follow up exam, not a 
significant decline in sensory function.

• Upon the repeat sensory testing, severe sensory loss on the right was 
noted again.

• At this point, SLP decided to attempt PO portion of the test, to determine 
if sensory loss was correlating with a change in pharyngeal swallow 
function.

• A small drop of blue food color was placed in each bolus cup.

• SLP had prepared puree, thin liquid, nectar thick liquid, honey thick liquid, 
mechanical soft, and regular solids. 

• The patient was on room air and had no supplemental oxygen. 

• There was no overt deficit with endoscope passage through the nose.



P.O. Trials
• During PO trials testing, the patient showed laryngeal vestibule penetration deep 

to the true vocal cords with mechanical soft, puree, and honey thick liquids via 
teaspoon. Weak throat clearing response. The patient needed cues to cough and 
clear, which she did with delay. 

• There was aspiration of thin and nectar tick liquids via teaspoon with delayed 
cough response. There was delayed aspiration clearance. 

• Head turn left with chin tuck did not prevent airway compromise as it did on last 
test.

• The patient appeared to have wet vocal quality during the testing as well without 
spontaneous clearance. She did clear wet voice on command with cued cough. 

• Oxygen saturation and heart rate remained WNL on room air. 

• There was no obvious increase in congestion to breath sounds.

• The patient’s private aide was present and reported that this patient was not 
having this much difficulty with her recent meals. 



P.O. Trials
• Moderate bolus post-swallow residue was noted in the valleculae and mild 

along epiglottic rim, during the exam.

• Patient reported a reduced ability to feel the residual bolus in pharynx and 
larynx. The patient was shown the residual bolus on the screen during the 
exam.

• The patient had to be cued to perform repeat saliva swallows during the 
exam to try and clear the pharynx. 

• There was incomplete pharyngeal residual clearance. Liquid wash was also 
provided.

• Deep oral suction via Yankauer by the nurse was given, which triggered a 
stronger reflexive cough response. The patient had no visible no distress. 

• A moderate amount of bolus was removed without incident.

• The endoscope was withdrawn, and the otolaryngologist was consulted.

• The patient at this point remained fully upright in the chair.

• The heart rate and oxygen saturation levels were within normal limits at the 
end of the exam. 

• SLP reviewed that all sensory testing equipment was calibrated properly.



Consultation with Patient and Staff

• At this point, the patient  was noted to have increased anxiety.

• The otolaryngologist reviewed tape from the FEESST exam. The 
otolaryngologist determined that there was no new pathology or 
anatomical deviation in laryngopharynx from their perspective.

• There was reduced plausible explanation for the increased deficits 
and worsening dysphagia on second exam.

• The patient continued to report a globus sensation in the throat.

• The patient had gradual reduction in the wet vocal quality that was 
noted during the exam.

• The patient had no fever and the patient had blood pressure WNL.

• The patient denied nausea, dizziness, and shortness of breath.

• There was no bleeding or discomfort with the endoscope removal.



Review of Preparation with ENT and 
Nurse

• At this point we followed up with the nurse who had prepared the 
patient for the exam. The nurse had then reported use of topical 
anesthesia 4% Xylocaine spray in patient’s nose just before the 
procedure. She had sprayed several times in each nostril. She did this 
at her own discretion and was not instructed to do so by the SLP or 
otolaryngologist.

• Neither the patient nor the nurse mentioned this before or during 
the exam.

• This SLP was unaware that nurse had done this as it was not typical 
of the usual nurse who prepared the patient for exams who was out 
of the office that day.

• SLP and otolaryngologist explained to the nurse of the potential 
impact of a spray anesthesia during swallowing testing.

• The use of spray anesthesia is not part of the preparation protocol for 
FEESST exams in this office. 

• The nurse had not been instructed to spray the patient with 
anesthesia.



Lidocaine/Xylocaine

• The rate of absorption for this medication is conditional on the amount used, 
the location of application, and the concentration of the anesthesia.

• Some authors have reported the effectiveness of lidocaine as a topical 
anesthetic for endoscopic procedures (Mulcahy et al., 1996). Lidocaine’s initial 
effects are mildly delayed in terms of onset. However, the extent of the lasting 
effects are long.

• Use of lidocaine in non-sedated patients reported impacts of lidocaine-based 
anesthesia including reduced cough reflex, reduction to gag reflex and a 
general reduction in airway hyper-reactivity (Ducharme, 2003). 

• Use of spray anesthesia was not used in the past for SLP-based FEES/FEESST 
procedures. 

• Spray and/or aerosol forms of anesthesia are prone to pass through the 
nostril, through the naso-pharynx, and potentially reduce sensation in the 
larynx and pharynx (Murray, 1999).

• Subsequently, the nerve function regulating the pharyngeal swallow and 
laryngeal airway protection can be negatively affected (Murray, 1999).



Action and Clinical Pharmacology
• 2% Lidocaine is considered part of the Amide classification and not related to novacaine or 

ceatcaine (Murray, 1999).

• 2% Lidocaine is generally used in the office because it has been shown to have rare 
occurrence of allergic reaction in this application (Physician’s Desk Reference, 1995). 

• Clinical experience has shown that Lidocaine is likely one of the more widely used 
medications for providing airway anesthesia.

• These medications action then causes numbing effect, permitting procedures like 
endoscopy to be done with the patient without having discomfort and pain.

• Deviation in FEESST preparation by the nurse potentially had an impact on the test result, 
as there were no other explanations for such a dramatic shift in patient swallow function 
and sensory awareness. 



Plan for the Outpatient
• SLP and otolaryngologist explained the possible change in 

outcome of the anesthesia spray and patient appeared to 
understand. 

• SLP and physician indicated that the anesthesia was not intended 
to be used and may have resulted in the laryngopharyngeal 
sensory reduction, worsening dysphagia and increased aspiration 
risk.

•Decision was made to re-evaluate the patient after 1 hour and 30 
minutes had passed. This would provide more than sufficient time 
for the anesthesia effect to have been reduced. The patient agreed 
to try and repeat the exam. 

• The SLP and otolaryngologist reviewed FEESST preparation 
policies with the nurse. Vital signs for the patient remained within 
normal limits. 

• All parties involved agreed that the patient was not to receive any 
anesthesia for the repeat endoscope passage.



FEESST Re-assessment 

• Repeat FEESST revealed normal sensory perception on the right and mild deficits 
on the left. She was able to use to head turn to the left with chin tuck to chest to 
drink thin liquid without aspiration.

• She was able to tolerate mechanically soft food items. Minimal diffuse pharyngeal 
residue post swallow was noted and cleared with secondary spontaneous saliva 
swallows. 

• There was no aspiration on repeat exam. She had dietary consistency upgrade to 
mechanical soft diet and thin liquids with chin tuck/head turn left.

• There was repeated deep laryngeal penetration with head neutral with thin liquid 
to the true vocal folds, as the bolus passed over left the arytenoid cartilage and 
into the laryngeal vestibule. There was inconsistent cough and throat clear 
response noted to the penetration. The same FEESST technique was used with 
both exams by the SLP.

• Improvement in function from the FEESST test just one hour and thirty minutes 
prior. Not likely that swallow function would vary this significantly from one exam 
to the next in a short time period. 

• SLP and otolaryngologist attributed the change secondary to the use of the spray 
anesthesia. Patient was relieved with the outcome and the patient was instructed 
on the updated exam findings. 



The Effects of Topical Anesthetic on Swallowing 
During Nasoendoscopy

• Research conducted by Lester et al. (2013).  Conducted nasoendoscopy on healthy 
subjects, who were given 4% Lidocaine.

• Swallowing with and without anesthesia was compared in relation to patient’s 
penetration and aspiration risk. This was based on the Penetration-Aspiration Scale.

• Thin liquid, puree, and regular solids were given for the research.

• The swallows recorded under anesthesia resulted in reduced swallow safety and 
aspiration/penetration risk, when compared to the swallows without anesthesia.

• Vyas (2009) reported reaction of altered swallowing function on healthy volunteers 
after receiving Lidocaine spray in the nose. 

• These patients were assessed drinking measured cups of water mixed with blue 
food color, after nasal, pharyngeal, laryngeal anatomy was assessed.

• 13 of 58 patients or 22.4% of patients who has the nasal anesthesia spray reported 
difficulty swallowing based on a questionnaire. 



The Effects of Topical Anesthetic on Swallowing During Nasoendoscopy

• The use of spray anesthesia has been addressed by Langmore (2001) who developed the FEES 
procedure. 

• She reports that anesthesia that is administered via the nasal route can result in an allocation of the 
anesthesia into the larynx and pharynx, with potential impact to sensory awareness and deglutition 
abilities.

• Langmore goes onto suggest that use of topical anesthesia be avoided during FEESST testing, in order 
to avoid impacting the reliability of sensory testing results.  According to Murray, in the Langmore (2001) 
text, the spray aerosol anesthesia can negatively impact afferent input to the swallow response.

• Butler et al. (2015) applied 0.5 mL of 4% lidocaine was applied to the nostril of each participant with a controlled-
volume syringe and a mucosal atomizing device.

• This was done prior to a FEES assessment in 25 patients with known dysphagia. 

• Patients were given various PO consistencies and found the odds of a higher PAS score by 33% during swallows 
with anesthesia compared with swallows without anesthesia. 

• Based on the case study presented, the course presenter and  otolaryngologist had an in-service with 
nursing staff, reviewing the impact of anesthesia on the FEESST exam.



The Effects of Topical Anesthetic on Swallowing 
During Nasoendoscopy

• Butler et al. (2012) evaluated the impact of a typical ENT application of 1 cc lidocaine on 
swallow function, scored on the Penetration Aspiration Scale.

• This was assessed on 20 healthy adult subjects received a FEES assessment with standard 
PO trials. 

• The anesthetized swallow trials resulted in significantly higher PAS scores compared to the 
non-anesthetized swallow trials, both during FEES assessments. 

• It is important to note that these researchers implemented a spray form of anesthesia 
through the nose. 

• Kamarunas et al. (2014) provided 0.4 ml of a 2% viscous lidocaine hydrochloride on a cotton-
tipped applicator in the nose during FEESST testing.  

• Participants did not have history of neurological disease, thyroid problems, head and neck 
cancer, swallowing problems, uncontrolled gastroesophageal reflux disease.

• Participants showed longer bolus dwell time in the valleculae with 20 ml liquid and puree 
when given anesthesia, compared to those without. 

• Kamarunas et al. (2014) defined bolus dwell time as “the time duration in seconds from the 
first frame of the bolus head approximation to the valleculae or pyriform sinus until the first 
frame of whiteout”. 



Final Thoughts…...
• Based on the clinical scenario encountered by this writer in the case study, the 

otolaryngology practice has conducted routine training for all nurses for the practice, 
specifying the examination preparation protocols for the otolaryngologist tests and 
the speech-language pathologist tests.

• The patient had no overt distress and left the office in stable condition at the end of 
this procedure.

• This similar scenario has been encountered by this SLP 3 other times in the past 22 
years in the Otolaryngology setting.

• According to Langmore et al. (2022), if a clinician is to apply a topical anesthesia, care 
should be taken to limit the exposure to the nasal cavity only, to lessen any potential 
impact to the throat. 
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