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As with many other neurological disorders, stroke often leads 
to an impairment of the swallowing mechanism. There is a 
proven high incidence of aspiration with the potential to cause 
pneumonia.[3,4] This is a significant factor causing mortality in 
stroke. Hence, care needs to be taken by the treating stroke 
team to prevent this complication.

The initial management of dysphagia in stroke often consists 
of the insertion of a naso‑gastric tube (NGT). This is followed 
by bedside assessment of the return of normal swallowing 
process, and decision for NGT removal. While this suffices in 
most cases, occasionally there exists a doubt about aspiration. 
This necessitates a more precise method of evaluation. Here, 
two modalities have been described: Flexible endoscopic 
evaluation of swallowing (FEES) and video‑fluoroscopic study 
of swallowing (VFSS).

It is our contention that FEES suffices to look for laryngeal 
penetration of oral feeds and to take the final decision about 
NGT removal, in those patients at risk. We present a report 
of our experience with FEES assessment. Also, we have 

Introduction

The term dysphagia refers to difficulty in eating due to any 
malfunction in the swallowing process. It is one of the causes 
of morbidity following a cerebrovascular accident. The 
evaluation of swallowing disorders and their rehabilitative 
modalities are evolving topics. The benefit to the patient, 
in terms of improvement in quality of life, cannot be 
underestimated. Many studies have attempted to assess the 
utility and efficacy of the various methods used to tackle the 
problem.[1,2]
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Abstract

Background: As with most neurologic conditions, stroke involves impairment of the swallowing mechanism. This could be a spectrum 
of issues, the worst of which is aspiration. At the same time, the prolonged presence of a naso-gastric tube (NGT) has its own 
morbidity. Flexible endoscopic evaluation of swallowing (FEES) is one reliable method to assess the structural and functional status of 
the oropharynx and larynx, during the swallowing process. Objective: To study the utility of FEES in decision-making with respect to 
resumption of oral intake in stroke patients. To document the findings of FEES in stroke patients, and to look for correlations between 
these and the site of stroke. Materials and Methods: Protocol insertion of naso-gastric tube in all stroke patients, at presentation. Initial 
assessment by a neurologist and swallowing therapist, depending on cognitive status of the patient. All patients underwent MRI Brain 
with diffusion weighted sequences. After detailed clinical examination, they underwent swallow exercises under the supervision of a 
trained swallowing therapist. The decision to remove NGT was taken clinically by the combined decision of neurologist and swallowing 
therapist. Then all patients underwent FEES by the ENT surgeon. The final decision for NGT removal was taken as per the FEES findings. 
Result: Sixteen stroke patients underwent the FEES procedure during a period of six months. The oropharyngeal and laryngeal findings 
varied depending on the area of stroke involvement. Of these, change in decision regarding swallowing rehabilitation or NGT removal 
was needed in four patients, following the FEES findings. Conclusions: FEES is an easy, efficient and reliable method to evaluate the 
swallowing status in stroke patients. In combination with good bedside clinical examination and swallow exercises, it can be a good tool 
in assessing patients with post- stroke dysphagia. Post-stroke rehabilitation and prevention of aspiration pneumonia can be effectively 
done with the help of FEES.
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documented all the findings, to look for association between 
the area of involvement of stroke and the type of impairment.

We believe that this is the first such study in India.

Materials and Methods

Sixteen patients with ischemic stroke and dysphagia admitted 
in the stroke unit of Department of Neurology, Amrita 
Institute of Medical Sciences and Research Centre, Kochi, a 
tertiary care centre, were included in this single centre study. 
This prospective study was completed in six months between 
January and June 2012. The patients were randomly selected. 
All of them underwent limited MRI Brain imaging involving 
FLAIR and diffusion weighted sequences, which we call the 
MRI Stroke Protocol in our institution.

All patients were initially on NGT. Once fully conscious, 
alert, able to communicate and sit with support, they were 
clinically examined especially for lower cranial nerve findings. 
Dysphagia was confirmed after examination by a neurologist 
and qualified swallow therapist.

Patients with altered sensorium, receptive aphasia or 
significant apraxia were excluded from the study.

The patients were then initiated on standard oromotor 
exercises which helped to increase the range of movement in 
tongue, lips and jaw and lead to better speech and swallow 
functions. Once they started swallowing semisolids, postural 
strategies like chin tuck, head rotation, head tilt, and neck 
extension along with rehabilitative manoeuvres were taught. 
They were trained and encouraged to do these exercises at 
least ten times per day. The bystanders too were instructed 
to support and encourage these efforts.

Clinical examinations were done systematically in a stepwise 
manner and decision to remove the NGT was taken by the 
treating physician and the swallow therapist together.

Clinical systematic examination
Bedside evaluation of swallowing which includes initial 
assessment of
•	 Cognitive status
•	 Voluntary cough
•	 Throat clearing
•	 Saliva swallowing

If the above were possible, they were first given 5 ml of 
distilled water and assessed for the following:
•	 Voice change
•	 Cough during swallowing
•	 Throat clearing
•	 Choking

If all the above steps were successful, they were tried on 
semisolid diet  (thick juice/mashed overcooked rice) and 
re‑assessed for:
•	 Cough during swallow
•	 Drooling
•	 Voice change
•	 Throat clearing

If cleared, the next step was to try solids like dry bread. Once 
patient was able to swallow dry bread without any signs of 
aspiration, decision to remove NGT was taken. At this time, 
the study patients underwent FEES, after taking due consent.[5]

Next, the patient was shifted to the ENT OPD for the 
procedure. This was mainly to facilitate video recording of 
the findings.

Procedure
The procedure was done by a single ENT surgeon trained in FEES. 
Karl Storz flexible adult nasopharyngo‑laryngoscope (outer 
diameter 4.1 mm) was used with an Olympus camera and 
Pinnacle recording device.

The preferred patient position for FEES is sitting. However, 
in most stroke cases, this was not possible. Instead, a 
semi‑upright position on the bed or trolley was adopted. The 
first part of evaluation assessed the anatomic details of all 
areas of nasopharynx, oropharynx, hypopharynx, and larynx. 
The latter included observation of mobility of the vocal cords 
and laryngeal sensation and reflex. Secretions management, 
as evidenced by pooling of saliva, and effect of dry swallow 
was noted.

Next, food bolus, in the form of coloured ice cream was given. 
The salient findings noted were residue and penetration 
and/or aspiration into the larynx.

Where indicated, the effect of swallowing therapy manoeuvres 
was also checked. Depending on the findings at FEES, the 
decision to remove or retain the NGT was taken. After this, 
the patients were followed up for 1 month. At this time, they 
had to fill a qualitative questionnaire:
•	 Was the patient able to swallow normally after RT 

removal?
•	 Did the patient have cough or choking while swallowing/

drinking water at any time?
•	 Did he/she need hospitalization or antibiotic intake for 

chest infection?

Results and Observations

R e l e va n t  d e t a i l s ,  i n c l u d i n g  F E E S  f i n d i n g s ,  a r e 
tabulated. [Table 1]
•	 Total number of patients: 16
•	 Mean age: 64.31 years (36‑83 years)
•	 Gender distribution: Male female ratio of 1:1.2.
•	 Area/Territory of stroke:
•	 Predominantly anterior circulation  (cortical and 

subcortical): 8
•	 Predominantly posterior circulation: 8
•	 Mean duration of NGT removal from the day of insertion: 

29.5 days.
•	 In anterior circulation territory: 27.5 days
•	 In posterior circulation territory: 31.5 days
•	 In multi‑infarcts: 36 days

In 6/16  (37.5%) patients, the decision taken after bedside 
evaluation had to be reversed after unfavourable findings on 
FEES examination. Hence, the NGTs were retained in them.
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Table 1: Details of patients, stroke areas and FEES findings

Age/sex Area and type of stroke Post‑stroke day on 
which FEES done

FEES findings Decision 
regarding NGT

58/M Acute right medullary infarct 12th Left vocal cord paresis, decreased  mobility in both 
abduction and adduction
Reduced laryngeal sensation, pooling of saliva+
Laryngeal penetration+

Retained

65/F Left MCA infarct: Centrum 
semiovale, corona radiata, basal 
ganglia

99th Bilateral immobile vocal cords
Pooled secretions++
Laryngeal penetration+

Retained

83/F Right MCA infarct: Caudate 
nucleus, deep corona radiata, 
anterior limb of internal capsule

35th Bilateral mobile vocal cords
Thick secretions++
No significant pooling of saliva
No laryngeal penetration

Removed

36/F Left MCA infarct: Superior 
frontal gyrus, medialtemporal 
and genu of internal capsule

12th Bilateral mobile vocal cords
No pooling of saliva
Laryngeal sensation normal; no penetration

Removed

67/M Right cerebellar infarct: Superior 
and posterior cerebellar cortex 
with extension to middle 
cerebellar peduncle

Bilateral mobile vocal cords
Soft palate movements+
No significant pooling

Removed

79/F Brainstem infarct with bulbar 
palsy involving pons

20th Bilateral mobile vocal cords
No pooling
Reduced cricopharyngeal opening (spasm); multiple 
swallows with resultant overflow into larynx
Mild laryngeal penetration present which gets corrected 
with manouevres

*Removed in 
2 days after 
starting therapy  
for CP spasm

79/F Infarcts of left cerebellum, left 
lateral medulla and right frontal 
cortex-multiple infarcts

74th Bilateral vocal cords reduced mobility (? Adductor paresis)
Pooled secretions++
Poor laryngeal sensation

Retained

66/F Multiple periventricular infarcts >5 months Bilateral mobile vocal cords with sensations intact
Mild cricopharyngeal spasm; multiple swallows needed to 
clear bolus

Removed

67/M Left lateral medullary syndrome 44th Left vocal cord paresis
Normal sensation
Mild post‑cricoid pooling+

Removed

64/F Multiple subacute infarcts 
involving frontal and parietal 
cortices

15th Both vocal cords mobile
No pooling of saliva
Normal laryngeal sensation; no penetration

Removed

39/F Left cerebellar and left 
medullary infarct

12th Left vocal cord reduced mobility
Reduced sensation; penetration seen; good cough reflex
Cricopharyngeal spasm+not fully corrected by manouevres

*Retained

69/F Left MCA infarct: Motor and 
temporal  cortices, thalamus 
and periventricular white matter

26th Both vocal cords mobile
No pooling
Laryngeal sensation normal; no penetration

Removed

60/M Multiple infarcts involving right 
parietal and occipital cortices, 
Left inferior cerebellar cortex 
and vermis

63rd Left vocal cord palsy
Pooling of saliva+
Poor sensation
Aspiration+

Retained 
(converted to 
PEG)

62/M Old capsulo ganglionic infarct 
with brainstem infarct involving 
pons and medulla

38th Both vocal cords mobile
No pooling
Laryngeal sensation normal poor clearance 
?cricopharyngeal spasm

*Removed 
(was on PEG)

65/M Left MCA territory infarct: Motor 
cortex, posterior limb internal 
capsule and basal ganglia

27th Both vocal cords mobile
Pooling of saliva+
Reduced laryngeal sensation; penetration+

Retained

70/M Acute infarct in right corona 
radiata and right basal ganglia

7th Both vocal cords mobile
Normal sensation
Normal swallow

*Removed

*Cases where decision changed after FEES findings, FEES=Flexible endoscopic evaluation of swallowing, NGT=Naso-gastric tube
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In four patients, the FEES procedure was significantly helpful 
in taking decisions regarding NGT removal. These were as 
described below:

Case no. 6: The patient had only an occasional cough on 
swallowing liquids. Clinical decision was taken to remove 
NGT, but FEES revealed only mild cricopharyngeal spasm 
due to backflow. This was corrected by additional swallow 
exercises and the NGT was removed after 2 days.

Case no. 11: A good cough reflex encouraged the thought of 
possible NGT removal. However, FEES showed significant 
cricopharyngeal spasm and laryngeal penetration on 
swallowing. Hence, the decision to remove NGT was reversed.

Case no. 14: The patient was on PEG feeding. Clinically we 
had a doubt regarding its removal as he had infrequent cough 
on swallowing. However, the findings at FEES cleared the 
doubt and the PEG tube was removed.

Case no. 16: Although initiated on semi‑solid diet, the patient 
accidentally removed the NGT. Hence, we were in a dilemma 
whether to reintroduce it. This was resolved thanks to FEES, 
which showed the swallowing to be normal.

Discussion

The incidence of dysphagia after stroke can vary. Different 
studies have reported this to be anywhere between 19% and 
81%.[6] This wide variation reflects the difference in the way 
of assessment of dysphagia after stroke. Studies based on 
definitive tools like FEES of VFSS could potentially pick a 
higher incidence of dysphagia.

Silent aspiration and subsequent pneumonia are dreaded 
complications after stroke. This can lead to significant 
mortality and morbidity. Mortality alone for dysphagic stroke 
patients stands between 27% and 37%.[7]

Majority of post stroke patients are able to resume normal 
swallowing within a month of the ictus. However, around 10% 
will require additional evaluation tools like FEES or VFS as 
doing only bedside clinical examination can miss swallowing 
dysfunction.

In our study, we have tried to highlight the usefulness of 
a combined approach, involving the neurologist and the 
otolaryngologist, employing bedside evaluation and FEES, 
respectively, in aiding decision‑making regarding removal 
of NGT.

Incidence of dysphagia tends to be lower after hemispheric 
as compared to brainstem stroke. Statistical analyses have 
revealed a significant association between poor outcome and 
diseases involving medulla.[8] In our study also, we noted this 
trend. The mean time to NGT removal in posterior circulation 
territory strokes was 31.5 days, as compared to 27.5 days in 
anterior circulation strokes.

In our study, the four patients with multi‑infarct stroke fared 
the worst.

The location of stroke in the brain can predict the outcome 
of dysphagia to some extent. Some generalizations in case of 
single territory strokes have been described in Jeri Logemann’s 
book.[9] He mentions that medullary and pontine strokes tend 
to have motor deficits; mainly pharyngeal weakness, adductor 
paresis and occasional cricopharyngeal spasm. Subcortical 
strokes result in mild oral and pharyngeal delays as well as 
mild aspiration. Cortical stroke effects depend on the side 
of involvement with left hemispheric strokes resulting in 
significant oral and pharyngeal apraxia and right hemispheric 
ones resulting in features similar to subcortical stroke. In our 
case series some of these patterns were evident, as detailed 
later in the discussion.

FEES was developed and popularized by Susan Langmore 
et al.[10,11] It has proved to be a significant tool in the assessment 
of the hypopharyngeal and laryngeal stages of the swallow 
process. Numerous studies have highlighted its utility in this 
regard.[12,13] The other modality is VFSS. This is a radiological 
investigation which looks at all the stages of the swallow 
process, and has been termed as the ‘gold standard’. However, 
it has the obvious drawback of radiation exposure. In most 
centres, it also involves shifting the patient to a radiological 
department. Whether this latter investigation is needed in 
every stroke patient with a swallowing issue is a moot point. 
There have been studies comparing FEES with VFSS.[14,15] One 
study has favoured FEES.[16]

Most stroke patients recover their swallowing faculty in a 
month. In the remaining few, the timing of removal of the 
NGT can be a challenge, especially keeping in mind the 
threat of aspiration pneumonia. One study has reported a 
sevenfold risk of the latter.[17] These are the cases where the 
neurophysician and the swallow therapist need to base their 
decision on the findings of additional investigations. Many 
studies have concluded the same.[18‑20] However, one study has 
concluded that oxygen desaturation test combined with the 
50‑ml water swallow test is sufficient.[21] Since the focus is on 
the larynx and whether there is aspiration, FEES becomes an 
excellent procedure of choice as it allows direct visualization 
of these structures without undue risk of radiation.

In the present study, about 10% of the total stroke patients 
were taken up for FEES.

An ENT surgeon with special interest in swallowing disorders 
has done all the FEES procedures in the study. From the ENT 
point of view, it would be ideal to do FEES at the earliest. This 
would also help in assessing the changes in the swallowing 
mechanism. However, one of the requirements of a complete 
FEES procedure mandates the patient to be in good cognitive 
status. This would not be the case in most early stroke patients. 
Onset of dysphagia in a stroke patient would be coincident 
with the onset of stroke. And, at that point in time, it would 
not be feasible to do FEES. At the most, a flexible laryngoscopy 
could be attempted.

In all the cases, FEES was sufficient to clear the doubt about 
feasibility of NGT removal and initiation of oral feeds. None 
of our patients had any significant complications during or 
after the procedure. Studies have reported the safety of FEES 
in post stroke patients.[22,23]
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In our case series, there were four cases where we had to 
reverse our original decision to remove NGT after the FEES 
findings of the ENT surgeon. The finding which discouraged 
NGT removal varied from decreased laryngeal sensation, 
pooling of secretions, immobile vocal cords, cricopharyngeal 
spasm and multiple swallow attempts which were directly 
visualized via the flexible endoscope. In the rest, FEES 
findings correlated with the clinical decision.

Overall, we have noted much better recovery of all 
swallowing issues in anterior circulation as compared to 
posterior circulation stroke. Specifically, in this small series, 
4/5 (80%) MCA territory (anterior) strokes had near normal 
swallow within a month’s time. One cortical stroke recovered 
as early as the 15th day. One cerebellar stroke had normal 
swallow by the 40th day. It has been suggested that the latter 
cases tend to have cricopharyngeal spasm. All posterior area 
stroke cases have shown much greater delay in recovery of 
swallowing. Medullary infarcts are the worst affected; in our 
series 4/5 (80%) had residual laryngeal motor and sensory 
deficits on FEES. Two cases of bulbar palsy and one pontine 
infarct showed cricopharyngeal spasm as the only finding. 
The latter has been reported to be a significant issue in lateral 
medullary strokes (Wallenberg’s syndrome). This could be 
an area of research in the future.

None of the patients in whom NGT was  successfully 
removed had any symptoms of aspiration on telephonic 
follow up after a month.

Conclusion

The management of dysphagia, including prevention of 
aspiration pneumonia, is one of the key issues in stroke 
patients. Clinical bedside evaluation along with swallow 
exercises initiated by a trained swallow therapist are 
sufficient to successfully remove NGT in a majority of 
cases. However, in a few patients, these may not be enough. 
An additional modality becomes necessary to aid in the 
decision. In such cases, a combination of bedside evaluation 
and FEES is the best way to prevent silent aspiration. This 
procedure can be done bedside. In trained hands, it is easy, 
safe and reliable. The other modality is VFSS, which involves 
radiation exposure. Both FEES and VFSS have similar 
sensitivity to detect laryngeal penetration and aspiration. 
Hence, the former is sufficient in stroke cases.

Our study is a prospective case series involving a small 
number of patients, in whom the above combination was 
tried. In a search of literature, we did not come across any 
such study from India. We present this to emphasize an 
important concept in the treatment of poststroke dysphagia, 
whereby a team approach involving the neurophyscian, 
swallowing pathologist, and ENT surgeon is optimal in the 
management.
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Dear colleagues and friends,

Following the great success of  the 2nd  International Congress on Neurology and  Epidemiology 
(ICNE), we would like to invite you to the 3rd ICNE, which will be held in Abu Dhabi on November 
21-23, 2013. The title of the congress will be “The use of academic research and neuroepidemiology 
in improving neurological health” and we would be pleased if you could contribute and share your 
work at the congress.  Click here to submit your abstract and register for the congress

Like previous ICNE congresses, this Congress will feature internationally recognized invited 
speakers, platform lectures, oral presentations and poster sessions, and will provide an ideal platform 
for continuing education in all fields of experimental and non-experimental clinical neurology 
and epidemiology.  As such, the International Congress will provide an excellent opportunity for 
many neurologists, neurosurgeons, epidemiologists, neuropsychologists, rehabilitation specialists, 
geriatricians, family physicians, nurses, aged care specialists and health care providers working in the 
area of neurological disorders to share their new ideas, research findings and experience. 

Moreover, in response to these growing demands, we are very pleased to inform you that the 
International Association of Neurology and Epidemiology (IANE) has been recently established as a 
charitable, non-profit organisation, with headquarters in Geneva, Switzerland and our ICNE congress 
in Abu-Dhabi will be the first congress run under the auspices of the IANE. The ICNE congress is 
going to have both the European and UEA CME accreditations. This is a very exciting time for all 
neuroepidemiologists and health professionals dealing with neurological disorders. 

We would be happy to see you in Abu Dhabi  enjoying a great scientific program and a great city!

Best wishes,

Valery
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