
ABSTRACT

Neurogenic dysphagia, as the most common cause of swallowing disorders in the oral and 
pharyngeal phase, often leads to potentially fatal clinical consequences such as malnutrition, dehy-
dration, aspiration pneumonia, and also worsens the overall functioning of the patient, including the 
appearance of depression. Thus early diagnosis of dysphagia and appropriate therapeutic measures 
are important in preventing the above-mentioned complications. Endoscopic assessment of swal-
lowing disorders using a flexible nasofiberoscope (fiberoptic endoscopic evaluation of swallowing 
– FEES), together with a videofluoroscopic swallow study (VFSS), are the fundamental instrumen-
tal examinations in the evaluation of swallowing disorders in patients with neurogenic dysphagia  
(1, 2). FESS is currently considered to be the gold standard in the diagnosis of neurogenic dyspha-
gia, because it not only allows direct visualization of the act of swallowing, but is safe for the patient, 
does not require a contrast agent and does not expose the patient and staff to radiation. However, it 
has some disadvantages and risks for the patient. The aim of this paper is to present the advantages 
and disadvantages of the FEES method in the assessment of neurogenic dysphagia, with particular 
emphasis on patients with acute or subacute vascular brain injury.

Key words: neurogenic dysphagia, acute vascular brain injury, stroke, instrumental diagnos-
tics, screening tests, FEES, VFSS

Instrumental FEES Examination in the Assessment 
of Swallowing Disorders in Patients with Acute 

and Subacute Vascular Brain Injury – 
Advantages and Disadvantages

Piotr Misiowiec*, edyta ZoMkowska**, 
Natalia Jarmołowicz-aNiołkowska**, 

maria Hortis-Dzierzbicka**
*department of Neurological rehabilitation, 

Faculty of Medical sciences University of warmia and Mazury 
**department of otorhinolaryngology and Head and Neck diseases, 

Faculty of Medical sciences University of warmia and Mazury

https://orcid.org/0000-0003-1138-4647, https://orcid.org/0000-0001-6229-5287
https://orcid.org/0000-0001-6988-7584, https://orcid.org/0000-0003-4333-5890



248

INTRODUCTION

Neurogenic oropharyngeal dysphagia is a common finding in patients with 
acute brain injury and, like stroke, often leads to potentially fatal clinical conse-
quences such as malnutrition, dehydration, aspiration pneumonia. It also worsens 
the overall functioning of the patient, including the appearance of depression. 
Therefore, an early diagnosis of dysphagia and appropriate therapeutic measures 
are important in preventing the above-mentioned complications. Endoscopic 
assessment of swallowing disorders using a flexible nasofiberoscope (FEES),  
together with a fluoroscopic swallow study (VFSS), are the fundamental instru-
mental examinations in the evaluation of swallowing disorders in patients with 
neurogenic dysphagia (1, 2) Widely used in the clinical practice are non-instru-
mental assessment methods of swallowing disorders based on the patient’s or 
family history, such as the EAT-10 screening questionnaire and screening tests 
to detect aspiration, e.g. swallowing test, Daniels test, GUSS, allow only to de-
tect indirect symptoms of aspiration, such as cough and change in voice quality  
(3, 4, 5). The only methods allowing to diagnose the so-called “silent aspirations” 
are instrumental studies. In the FEES study, after previous functional tests without 
food, the patient swallows test foods of different consistencies under the control of 
flexible nasopharyngolaryngoscopy. In the VFSS study, which is a modification of 
the oesophageal contrast test, under the X-ray vision, the patient swallows radio-
labelled test foods with different consistencies. The FEES study, which seems to 
be the “golden mean” in the diagnosis of neurogenic dysphagia, is a patient-safe 
study, does not require the administration of a contrast agent, and does not expose 
the patient and staff to X-rays. However, it has some limitations and risks for the 
patient. The aim of this study is to present the advantages and disadvantages of 
FEES in the assessment of neurogenic dysphagia, with particular emphasis on 
patients with acute or subacute vascular brain injury.

ANATOMOPHYSIOLOGY AND PATHOPHYSIOLOGY 
OF NEUROGENIC DYSPHAGIA

The act of swallowing consists of three phases: oral, pharyngeal and esopha-
geal. The oral phase, which is dependent on will, is divided into a pre-oral, oral 
preparatory and oral proper phases. Neurogenic dysphagia, which is caused by 
nervous system disorders, has a pre-esophageal character, and is called upper dys-
phagia, associated with the oral and pharyngeal phase of swallowing (6, 7). Be-
cause in the act of swallowing both the transversely striated muscles of the mouth, 
tongue, throat, palate and smooth muscles of the esophagus participate, it requires 
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the involvement of various structures of the nervous system, such as motor fibers 
of the cranial nerves (facial, trigeminal, laryngopharyngeal, vagal, and sublingual) 
whose nuclei are located within the pons and the medulla), sensory fibers of the 
cranial nerves V, IX, X (sensory innervation area of lips, tongue and throat) and 
the solitary tract nucleus (involved in the regulation of appetite and perception 
of taste stimuli). “Central” regulation of swallowing takes place in asymmetric 
cortical areas (precentral and postcentral gyrus – primary senso-motor cortex), 
premotor cortex, anterior part of the insula, additional motor cortex, anterior cin-
gulate gyrus and operculum. A very important role in swallowing is played by 
the extrapyramidal system (subcortical nuclei) and the cerebellum (main role of 
the left hemisphere and vermis), responsible for coordination, smooth movement 
and muscle tone (6, 7). Because of such a large diversity of the nervous system 
structures involved in the swallowing act, there is a large number of acute, chronic 
and degenerative diseases of the central and peripheral nervous systems in which 
symptoms of neurogenic dysphagia can be found (8).

The most common cause of neurogenic dysphagia is an acute cerebrovascular 
injury in the form of a stroke (6, 7, 9–11). In the acute period of stroke, dysphagia 
occurs in 50%–80% of patients. Aspirational complications occur in 20% of pa-
tients. In 90% of patients, dysphagia symptoms recede within 2 weeks of stroke. 
However, in 8% of patients, dysphagia persists for 6 months or more. That means 
that for about 70,000 strokes per year in Poland, approximately in 5,600 patients, 
symptoms of neurogenic dysphagia will remain for at least 6 months. In stroke pa-
tients, they will have the clinical symptoms of bulbar or pseudobulbar syndrome. 
An infrequent consequence of cerebrovascular injury is the clinical syndrome, 
called bilateral opercular syndrome (Foix-Chavany-Marie syndrome), with dys-
phagia, anartria, apraxia and chewing disorder (12).

FEES ADVANTAGES AND DISADVANTAGES

FESS is currently considered the test of choice in the diagnosis of swallowing 
disorders, including neurogenic dysphagia (13). It enables the direct visual assess-
ment of the physiology and pathophysiology of specific phases of swallowing, 
especially the pharyngeal phase.

The advantages of FEES are: simplicity of performance, good tolerance by 
the patient, possibility of bedside examination, repeating examination in one pa-
tient, the ability to assess the movement and sensory components, good assess-
ment of the food content in the lower pharynx (Fig. 1), visualization of aspiration 
into the airways (Fig. 2 and 3) and relatively low cost.

INSTRUMENTAL FEES EXAMINATION IN THE ASSESSMENT...
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Fig. 1. Retention of food in the hypopharynx
Source: Authors’ own study.

Fig. 2. Aspiration to the respiratory tract
Source: Authors’ own study.

Fig. 3. Retention in the hypopharynx and aspiration to the respiratory tract
Source: Authors’ own study.
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The disadvantages of FEES are the following: the ability to assess only the 
pharyngeal phase of swallowing, the inability to quantify the aspiration of a given 
bolus and the so-called swallowing white-out, i.e. the inability to assess the first 
phase of the swallowing act (oropharyngeal preparatory phase ), caused by the 
contact of an endoscope with the base of the tongue, the epiglottis and a food 
bolus. FEES examination is also a risk and discomfort for the patient, includ-
ing nausea and/or vomiting, vasovagal syncope, epistaxis, upper airway mucous 
membrane injury, allergic reactions to the anesthetic and very rare, estimated for 
0.03%, having a dramatic course, reflexive laryngospasm (14). We also have to 
remember about the stress for a patient caused by the test itself. Therefore, before 
the examination, the patient should be precisely informed about the advantages 
and disadvantages of FEES, and then the patient or his legal representative should 
complete the written consent form (15). Sometimes it is difficult, especially for 
patients with consciousness disorders, aphasia, massive injury of the dominant 
hemisphere with upper limb paralysis and massive cognitive impairment which 
very often occur in patients with strokes.

CONCLUSIONS

Currently in Poland, in the period of acute stroke, the assessment of swallow-
ing disorders is predominantly carried out by using the above-mentioned standard 
questionnaires and screening tests that not allow to accurately assess the retention 
of food content in the hypopharynx and food aspiration to the airways, including 
the so-called silent aspiration (Fig. 4).

Fig. 4. Silent aspiration. The patient did not report any problems with swallowing. There was 
no swallowing disorder in the GUSS test

Source: Authors’ own study.
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Only a few stroke units in Poland have the possibility of full instrumental as-
sessment of dysphagia using FEES in the acute period of stroke. Despite some dis-
advantages and some very rare complications, considering the above-mentioned 
potentially life-threatening complications, it seems that in the near future FEES 
should be a standard for the early assessment of dysphagia in patients with acute 
cerebrovascular injury.
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