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ibSLN Involvement In Sensory 
Function

• Research by Sanders et al. (1998), has reported that the ibSLN has three branches that provide sensory innervation 

to the larynx. 

• They indicate that this sensory innervation includes the true vocal folds. While they acknowledge that most 

research has specifically reported ibSLN as the sensory nerve for the supra-glottic space, above the vocal folds.

• They suggested a revised description that includes a portion of the ibSLN into the sub-glottis.

• Other researchers have indicated that the ibSLN pierces through the thyrohyoid membrane and provides sensory 

components innervating the laryngeal mucosa superior to the vocal cords (Hammer et al., 2014; Orestes et al., 

2014; Paraskevas et al., 2011). 

• Stephens et al. (1999) reported that the largest branch, the middle ramus, innervated directly into the larynx, and 

provided the afferent element for sensory perception in the larynx during the swallow and airway protection 

actions. 
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Internal Branch Superior Laryngeal 
Nerve (ibSLN)

• There are certain surgical procedures/ traumatic events were the ibSLN could be impacted in its function: 

CABG, carotid endarterectomy, pneumonectomy, thyroidectomy, anterior-approach cervical spine fusion 

at C4-5, Penetrating neck or chest trauma, endotracheal intubation.

• Research by Jafari et al. (2003) has shown that afferent nerve transmission from the ibSLN was essential for 

a functional swallow, specifically in supplying information to efferent neural functions controlling 

adduction of laryngeal musculature during the swallow. 

• This research proposed that ibSLN damage was a major factor in the development of dysphagia and 

aspiration. (Jafari et al., 2003).  

• Research involving the nerve fibers in laryngeal airway protection sequence continues to assert the 

necessity of  examining the ibSLN.



ibSLN Involvement in Sensory 
Function

• In a study conducted by Barkmeier et al. (2000), subjects received an electrical stimulus to the ibSLN 

during several physiological movements seen in the pharyngeal swallow response.

• The outcome of the study demonstrated that the initial laryngeal adductor responses were rapid and 

shorter in response to the stimulation, giving some degree of laryngeal protective function.

• In addition, the secondary adductor responses to the stimulation were reduced in frequency and strength 

of response.

• According to Barkmeier et al., aspiration risk was heightened during the time after the initial swallow 

because of reduced action of the ibSLN, the catalyst for the LAR, which was a crucial element in airway 

protection. 

• They focused on the significance of the ibSLN to the pharyngeal swallow and airway protection.

• The LAR is the laryngeal adductor reflex. 



Laryngeal adductor reflex (LAR) is an involuntary, brief adduction and closure of the true vocal folds (Kaneoka et al., 2018), 
which can be elicited by stimulation of the ibSLN. Research has shown that this airway defense component, the LAR, is 
controlled by brainstem function. These photos show the FEESST procedure (Flexible Endoscopic Evaluation of Swallowing 
with Sensory Testing), an exam which has been shown to test ibSLN function with air-pulse stimulation. (Aviv et al., 1999). 
(Photo from Dr. Aviv’s personal collection, used with permission)             

LARYNGEAL ADDUCTOR REFLEX (LAR): FEESST
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FEESST Sensory Testing Perspective: 
2mm away from mucosal surface



Sequence of Events in the Laryngeal Adductor Reflex

(Photo from Lever et al., 2021; used 
with publisher’s permission)
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Severe Laryngopharyngeal Sensory Loss with Oral Feeding
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ibSLN FEESST: Internal Branch 
Superior Laryngeal Nerve

• FEESST involves pulsing air into the mucosa just anterior to the arytenoid cartilage along the aryepiglottic 

fold, about 2mm from the mucosal surface.

• This is done to trigger a laryngeal adductor reflex (LAR) reaction of the true vocal cords. The air-pulse is 

done to trigger the internal branch of the superior laryngeal nerve (ibSLN).

• The ibSLN is the sensory nerve for the supra-glottic space. This is a branch of CN X, the vagus nerve. 

• The LAR is a brief adduction of the true vocal cords.

• The purpose of FEESST is to determine if sensory loss in the throat can help predict aspiration risk into the 

trachea.

(Aviv et al., 2005)



Flexible Endoscopic Evaluation of 
Swallowing with Sensory Testing 

(FEESST)
• Sensory testing results are categorized based on level of sensory loss

• Levels of less than 4 mmHg APP are normal, 4.0 to 6.0 mmHg APP are moderate sensory loss, levels 

greater than 6.0 mmHg APP are severe sensory loss

• What does this mean for swallowing? Dr. Aviv’s research has shown that patients with reduction to 

sensation in the larynx and at more potential risk to aspirate in the trachea

• FEESST requires increased equipment and increased training to perform procedure. FEESST applies at 50 

msec air pulse. 



Flexible Endoscopic Evaluation of 
Swallowing with Sensory Testing 

(FEESST)

• Aging can be a catalyst for laryngopharyngeal sensory loss in the throat. Using 
FEESST researchers indicated that, as one would age, there would be a progressive 
decline in laryngopharyngeal sensation, and this could be a potential etiology in 
dysphagia-related complications, including aspiration. (Aviv et al., 1997). 

• Research findings of Setzen et al. (2003) reflected the theory described by Aviv. In 
their research, 100% of patients over age 65 with severe sensory loss during FEESST 
testing aspirated thin liquids. 

• The researchers indicated that sensory testing had predictive value as 
laryngopharyngeal sensory loss could be a potential component of increased 
aspiration in the geriatric patient.



FEES Patient Selection Post  
Surgery

• Wasserman et al. (2007) reports that if dissection of the superior flap above the level of the ibSLN entrance 
into the larynx or ligation of a high superior thyroid pole is done it can lead to direct nerve injury or 
transection. 

• Wasserman also describes possible thermal injury secondary to the use of monopolar or bipolar cautery in 
the area of the ibSLN, or traction injury during retraction. Cautery uses an electrical current to control 
tissue damage w/surgery.

• It is also possible, according to Wasserman, that large goiters with superior extension may place the ibSLN 
at greater risk secondary to a more extensive dissection of the superior pole.

• Furlan et al. (2002) determined that patients who had undergone carotid endarterectomy surgery might 
have been at risk to encounter ibSLN damage during surgery because of the nerve’s proximity to the 
carotid arteries. 

• This damage could have a resultant impact on laryngopharyngeal sensation. 



(Kiray et al., 2006)

Proximity of the ISLN to the External Carotid Artery



ibSLN and Medical Condition

• In the Clayton et al. (2014) study, 16 of the 20 COPD participants studied, no laryngeal adductor reflex 

during FEESST testing. 

• Clayton et al questioned the potential involvement of inhaled corticosteroids, smoke, and oxygen therapy 

on the sensory receptors of the pharyngeal and laryngeal mucosa

• Clayton et al. (2012) study revealed that 19 of 20 COPD patients (95%) demonstrated impaired 

laryngopharyngeal sensitivity as indicated by a LAR threshold of 5.0 mm Hg or higher.

• Patients with COPD have a significantly worse level of laryngopharyngeal sensory impairment when 

compared to healthy controls.



ibSLN and Medical Condition

• Nguyen et al. (2005) assessed the laryngeal adductor reflex, as previously described, attempting to trigger 

the ibSLN.

• The air-pulse intensity needed to activate the laryngeal adductor reflex was significantly increased in OSA 

patients compared with control subjects.

• Greater levels of airway sensory loss in this study corresponded with worsening OSA.

• Nguyen et al determined that it is possible for laryngeal sensory function to be impaired secondary to OSA.

• They also have indicated the sensory loss may be a factor in OSA severity. 

• Furthermore, Nguyen et al indicated there can be a reciprocal relationship, where  worsening sensory 

function is a factor to progression of OSA, which in turn worsens sensory function.



ibSLN and Cervical Spine Surgery

• There is the potential for the ibSLN to be injured during anterior cervical spinal fusion surgery.

• Kiray et al. (2006), has reported that this is possible when this area of the anatomy endures manipulation or 

pressure at the C4-C6 level, near the thyrohyoid membrane.

• Shin et al. (2012) report on a patient with a fracture at C3-C4 level who demonstrated post-operative silent 

aspiration.  This patient had Anterior Cervical Discectomy with Fusion

• In the Shin et al study, medical work-up with MBS, video laryngoscopy, and laryngeal electromyography 

revealed: right side vocal fold bowing, right SLN and left ibSLN palsy.

• According to Melamed et al. (2002), the distal aspect of the ibSLN is found at C3-C4 and is controls a 

sensory branch of larynx that elicits a cough reflex.



Anesthesia of the ibSLN

• The ibSLN is believed to convey information for the pharyngeal swallow and airway protection.  

Researchers evaluated the effect of anesthesia on the ibSLN nerve to develop further correlations between 

ibSLN impairment and aspiration risk. 

• In these studies, the medically induced anesthesia of the laryngopharynx was designed to replicate the 

suspected function of the laryngopharynx with sensory impairment in the dysphagia patient.

• In a study conducted by Sulica et al. (2002), pharyngeal stage swallowing deficits developed in healthy 

adults when a bilateral ibSLN block was applied. 

• In their study, healthy control subjects experienced increased aspiration with liquids and penetration with 

all food and liquid consistencies when the ibSLN was anesthetized. 

• Their findings reflect the potential importance of sensory function in the process of the pharyngeal phase 

of the swallow. 



Eric Blicker, CCC-SLP.D,BCS-S 
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• Research: Can laryngopharyngeal reflexes predict tracheal aspiration severity using FEESST and 

corresponding Penetration Aspiration Scale (PAS) levels?

• Using a valid rating scale during FEESST could provide greater awareness of aspiration risk and lessen the 

complications of swallowing dysfunction.

• FEESST evaluation results of 20 adult/geriatric dysphagia subjects were grouped into normal sensation, 

moderate sensory loss, and severe sensory loss categories. 

• Aspiration severity was determined by trachea clearance: aspiration with cough and clearance, aspiration 

not cleared despite effort, and silent aspiration as indicated by a PAS.

• Patients w/the most severe tracheal aspiration (silent) had most severe laryngopharyngeal sensory loss.  

The severe sensory loss group had the most subjects who aspirated. (Blicker, 2008).



Eric Blicker, CCC-SLP.D,BCS-S 
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• Does the incidence of aspiration with a puree bolus and poor clearance of the trachea increase among 

patients with severe laryngopharyngeal sensory loss as determined by the FEESST evaluation? 

• Do all sensory loss groups (normal, moderate, severe) have equal prevalence of aspiration?

• The severity of tracheal aspiration was measured by the Penetration-Aspiration Scale (PAS).

• This is a standardized, eight-level scale that measures the degree of airway compromise for dysphagia 

patients (Rosenbeck et al., 1996).

• 20 dysphagia patients were placed into groups based on two factors: level of response to aspiration and 

level of laryngopharyngeal sensory loss.

• Patient conditions included: COPD, CVA, OSA, s/p carotid endarterectomy, respiratory failure, cervical spine 

surgery, ALS, s/p thyroid surgery, aspiration pneumonia, respiratory failure, and several other conditions. 



Sensory Loss and Aspiration 
Percentages (Blicker 2008)

• The following percentages were calculated for the subject population from the sensory testing: 10% had 

normal sensation, 30% had moderate sensory loss, and 60% had severe sensory loss. 

• The FEESST exams completed showed that 35% of the subjects endured aspiration with cough/clear 

response, 30% had aspiration not cleared despite effort, and 35% had evidence of silent aspiration.

• Statistically significant results were determined regarding status of aspiration and the status of sensory loss 

when analyzing the interaction between the LAR and the tracheal cough reflex. 

• FEESST results also demonstrated a significant difference in aspiration prevalence between normal 

sensation, moderate sensory loss, and severe sensory loss groups

(Blicker, 2008) 



Sensory Loss and Airway 
Protection (Blicker, 2008)

• The subjects who had the most severe aspiration, silent aspiration, were also the same subjects who had the most severe 

laryngopharyngeal sensory loss w/FEESST. 

• The subjects who had the least severe aspiration, with a reflexive clearing cough and clear response, were the same 

subjects who had the most normal sensation during FEESST. 

• These findings were consistent with the work of Aviv et al. (1998), who observed that 15 patients demonstrated silent 

aspiration of puree, and that 13 of these 15 subjects had severe sensory deficits. 

By comparison, in the Blicker (2008) research study, 7 subjects had silent aspiration of puree, and all 7 subjects had severe

sensory deficits. 

• The Blicker (2008) research indicated that, if the normal sensation subject aspirated, they had a 100% chance of coughing 

and clearing the trachea and a 0% chance of silently aspirating without a cough response. 

• Research showed that, if silent aspiration with no protective cough occurred, a 100% probability for severe sensory loss 

existed. These findings appear to imply a strong positive correlation between sensory function in the laryngopharynx and 

tracheal clearance (Blicker, 2008) 



Other Methods for Sensory Testing 
in the Laryngopharynx

• Borders et al. (2020) have discussed a known alternative method of sensory testing where the tip of the endoscope 

contacts the arytenoid cartilage to try and elicit the LAR. This is also attempting to stimulate ibSLN sensory receptors.

• Stephens et al. (2003) had developed the Reflex Cough Test (RCT) to assess the Laryngeal Cough Reflex (LCR).

• This was based on the concept of the middle ramus of the ibSLN mediating the afferent component of the LCR. The test 

involves patients wearing a nebulizer-like mask and inhaling tartaric acid. The research of Stephens has suggested that 

the absence of this LCR may result in an increased risk for aspiration. 

• Both the touch method and reflex cough test, like FEESST are attempting to assess the ibSLN.

• FEESST is unique in the ability to quantify sensory loss, based on different levels of air pulse sensory stimulation.

• Lever et al. (2021) has shown recent attempts to enhance the FEESST sensory testing function.

• Many colleagues of the presenter, who were also trained by the inventor of FEESST, continue to perform this procedure in 

clinical settings as well. 



ibSLN/RLN Nerve Communication

• Focusing on the neural innervations in the trachea and larynx, Kiray et al. (2006) evaluated ibSLN anatomy and theorized 

that filament of the ibSLN travels below the mucous membrane of the inner surface of the thyroid cartilage and connects 

with the recurrent laryngeal nerve (RLN) and the RLN communicates with the ibSLN. 

• Both the RLN and ibSLN are branches of CN X the Vagus nerve.

• Kaneoka et al. (2018) have reported a significant relationship between absent LAR response and developing pneumonia.

• Reduced laryngopharyngeal sensation may result in greater risk for aspiration of food and liquids (Onofri et al., 2014). 

• It is intuitive to hypothesize that impairment of this LAR may increase the risk of aspiration and associated pneumonia 

(Lever et al., 2021).

• Research has shown a potential interaction between sensory loss in the laryngopharynx and increased severity  of tracheal 

aspiration in the clinical setting, which would suggest a possible interaction between the ibSLN and the RLN, which is the 

sensory nerve in the trachea (Blicker, 2008). 
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