Oropharyngeal dysphagia in the acute
post-stroke phase - is there a role for

risk factors?
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Abstract

Introduction: Stroke is one of the main causes
of morbimortality in developed countries.
Oropharyngeal dysphagia (OPD) is the second
most frequent complication in the acute post-
stroke phase and it is an independent predictor
of unfavorable outcome and institutionalization,
being associated with longer hospital stays and
a huge economic impact. There is a documented
association between the presence of certain
sociodemographic and clinical characteristics
and the incidence of post-stroke OPD, namely:
advanced age, presence of cognitive impairment,
higher degree of dependence, National Institute of
Health Stroke Scale (NIHSS) at admission greater
than four and brainstem involvement.

Objectives: This study aimed to characterize, from
a sociodemographic and clinical point of view,
patients in the acute post-stroke phase in a tertiary
hospital who underwent functional endoscopic
evaluation of swallowing (FEES) due to suspected
dysphagia and to correlate the results obtained in
FEES suggestive of OPD with each of the variables.
Methods: A retrospective analysis of 68
patients who underwent FEES in the acute
post-stroke phase at our hospital from 2018 to
2023 was conducted, with description of their
sociodemographic profile, event characteristics
and FEES findings.

Results: Regarding sociodemographic chara-
cteristics: 73.53% were at least 70 years old,
60.29% were male, 36.76% had some degree of
dependence and 13.24% had dementia. When
it comes to stroke's features: 83.83% were of
ischemic etiology, 80.88% had involvement of the
cerebral hemispheres, 16.18% of the brainstem and
7.35% of the cerebellum, and 85.29% had an NIHSS
at admission greater than 4. Concerning FEES'
findings: 42.65% of patients showed significant
salivary stasis, 60.29% had delayed swallowing
reflex, 4853% had residue after swallowing,
10% had vocal chords paralysis and 57.59% had
penetration or aspiration, of which 12% were
silent aspirations. After a comparative analysis of
all sociodemographic and clinical variables with
the presence of OPD, a statistically significant
relationship was only obtained for the presence of
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NIHSS at admission greater than 4 (p=0.015).
Discussion: Although the presence of some of
these risk factors may signal an increased risk of
OPD in patients in the acute post-stroke phase,
it does not replace an instrumental assessment
of swallowing. Moreover, FEES has the ability to
identify salivary stasis or a delay in the swallowing
reflex and to detect silent aspirations. Aspiration
pneumonia is the most common complication
of OPD in the acute post-stroke phase and is the
leading cause of hospital admission and death,
with silent aspirations being the main risk factor.
Conclusion: Although the clinical assessment
of swallowing plays an important role in the
evaluation of oropharyngeal competence, it lacks
sensitivity in screening OPD in the acute post-
stroke phase, not only in cases of altered state of
consciousness, but also in the presence of silent
aspirations. In these situations, FEES is a more
reliable tool to assess airway protection, with the
otolaryngologists playing a primary role in post-
stroke patients’ evaluation.
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Introduction

Stroke isone of the leading causes of morbidity
and mortality in developed countries and the
chief cause of death and disability in Portugal.
Otolaryngologists are often involved in the
care of patients during the acute phase after
a stroke, particularly in the evaluation and
characterization of suspected dysphagia.
Oropharyngeal dysphagia (OD) is defined as
difficulty or inability to transport a food bolus
safely and effectively from the oral cavity to the
esophagus. This condition is associated with
a high incidence of pneumonia, dehydration,
and malnutrition, which can lead to prolonged
hospital stay.>* The incidence of OD in the
acute post-stroke phase ranges between 22—
81%,>¢ and this wide variability is primarily due
to the differences in the diagnostic methods.
The incidence rates are approximately 37-45%
when OD is identified with screening tests, 51—
55% with bedside assessments, and 64-78%
using instrumental evaluations.? However,
several other factors may contribute to these
discrepant incidence rates, including age = 70
years,”? cognitive impairment or dementia,’®
greater degree of disability,” National
Institutes of Health Stroke Scale (NIHSS)
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score > 4 on admission,”®"? malnutrition or
low body mass index (BMI),”° larger lesion
volume,”®® hemorrhagic stroke etiology,”'4”®
and brainstem involvement.”41°

Objectives

This study aimed to characterize the
sociodemographic and clinical profiles of
patients in the acute phase of stroke who
underwent fiberoptic endoscopic evaluation
of swallowing (FEES) due to suspected
dysphagia at a tertiary hospital. Additionally,
the study correlated FEES findings indicative
of OD with each of the analyzed variables.

Materials and methods

The clinical records of all individuals who
underwent FEES at Hospital Pedro Hispano
between January 2018 and December 2023
were retrospectively analyzed. From an initial
sample of 237 individuals, 169 were excluded for
not meeting the inclusion criteria. Exclusions
comprised patients who underwent FEES for
reasons other than suspected post-stroke OD
(e.g., amyotrophic lateral sclerosis, systemic
sclerosis, traumatic brain injury, Parkinson's
disease, and presbyphagia), those evaluated
during the subacute or chronic phases after
stroke, and all duplicate cases. The final
sample consisted of 68 patients. All data were
collected from the electronic clinical records
of patients treated at Hospital Pedro Hispano
using the SClinico information system.
Statistical analysis was conducted using
Microsoft Excel (Microsoft Corporation,
Redmond, WA, USA) and IBM SPSS Statistics
version 26 (IBM Corp., Armonk, NY, USA).
Statistical significance was defined as p < 0.05.
The Fisher's exact test was used to evaluate
the association between two categorical
variables. The Chi-square test was used when
both variables were dichotomous and had
expected frequencies of five or more.

Results

Regarding the sociodemographic characte-
ristics, 50 individuals (73.53%) were aged = 75
years, 41 (60.29%) were male, nine (13.24%) had



a diagnosis of dementia, and 25 (36.76%) had
a degree of dependence = 2 on the modified
Rankin scale (mRS), as shown in Table 1.

Regarding the stroke characteristics, six
patients (8.82%) had a hemorrhagic etiology
and five (7.35%) experienced hemorrhagic
transformation after an ischemic event.
There was only one case (1.47%) of bilateral
involvement, with the remaining cases
evenly distributed between the left and right
sides. The stroke involved the brainstem in 11
patients (16.18%) and cerebellum in five (7.35%)
patients. On admission, 58 patients (85.29%)
had an NIHSS score greater than four (Table 2).
For the FEES procedure, three consistencies
were tested in accordance with the

International Dysphagia Diet Standardisation
Initiative (IDDSI)*: thin (colored water), slightly
thick (level 1), and moderately thick (level 3).

Among all patients, 29 (42.65%) had salivary
stasis, 41 (60.29%) showed posterior spillage
due to delayed oropharyngeal swallowing
reflex, and 33 (48.53%) experienced residue
after swallowing. In contrast, only seven
patients (10%) exhibited vocal fold paralysis
(Table 3). Regarding the degree of OD, 29
patients (42.65%) showed no penetration
or aspiration (Penetration-Aspiration Scale
[P AS] sores 1-3), while 16 (23.53%) exhibited
penetration (PAS 4-5), with half of these cases
involving liquids. Aspiration was observed
in 23 patients (33.82%), of whom 15 (65.22%)

Table 1
Socioeconomic characteristics

years, mean (SD) 75,79 (9,97)
Age <70 anos, Nn= (%) 18 (26,47)
>70 anos, n= (%) 50 (73,53)
Male sex, n = (%) 4] (60,29)
Dementia, n = (%) 9 (13,24)
0-1, n= (%) 43 (63,24)
Degree of disability (mRS) 2-3, n= (%) 20 (29,41)
24, n= (%) 5 (7,39)

MRS, modified Rankin scale; SD, standard deviation

Table 2
Clinical characteristics
Ischemic, n = (%) 57 (83,83)
Stroke etiology Hemorrhagic, n = (%) 6 (8,82)
Hemorrhagic transformation after an ischemic event, n = (%) 5(7,35)
Right, n = (%) 38 (55,88)
Laterality Left, n = (%) 29 (42,65)
Bilateral, n = (%) 1(1,47)
Hemispheric, n = (%) 53 (77,94)
Brainstem, n = (%) 10 (14,71)
Site Cerebellum, n = (%) 2 (2,94)
Hemispheric and cerebellum, n = (%) 2 (2,94)
Brainstem and cerebellum, n = (%) 1(1,47)
NIHSS score on <4, n= (%) 10 (14,71)
admission >4, n= (%) 58 (85,29)

NIHSS, National Institutes of Health Stroke Scale
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presented with a preserved cough reflex (PAS
6-7). Silent aspirations (PAS 8) occurred in the
remaining eight individuals (11.77% of the total
sample) (Table 4).A comparative analysis was
conducted to investigate the relationship of
sociodemographic and clinical variables with
the presence of OD. Initially, the degree of OD
was used as the primary outcome; however,
no statistically significant associations were
found with any of the analyzed variables (Table
5). Subsequently, to reduce the variability
in the results, a dichotomous outcome was
used as the primary outcome: the presence
or absence of OD. The variables were re-
evaluated, and it was that presence or absence
of OD had a statistically significant association
only with an NIHSS score greater than four on
admission (p = 0.015) (Table 5).

Discussion

Multiple predictors of OD in the acute post-
stroke phase have been reported in the
literature,” with characteristics such as the
stroke etiology, site, and severity being
considered the most significant factors. A
higher prevalence of OD has been found in
patients with a hemorrhagic stroke (49.2%)
compared to those with an ischemic stroke
(32.1%).415 Cases with strokes involving both
the brainstemm and cerebral hemispheres
(85%) also exhibit a higher prevalence of OD,
followed by strokes with isolated brainstem
involvement (67%) and bilateral hemispheric
involvement (56%), with the lowest prevalence
in  unilateral hemispheric  involvement
(40%).4™> In contrast, our study identified a
NIHSS score greater than four on admission
as a predictive factor for OD, which may be

Table 3
Fiberoptic Endoscopic Evaluation of Swallowing (FEES) findings
. . Collaborative, n = (%) 51 (75)
Patient collaboration )
Non-collaborative, n = (%) 17 (25)
Salivary stasis, n = (%) 29 (42,65)
Vocal fold paralysis, n = (%) 7 (10,29)
Delayed oropharyngeal swallowing reflex, n = (%) 41 (60,29)
Residue after swallowing, n = (%) 33 (48,53)
Table 4
Degree of Oropharyngeal Dysphagia (OD)
No penetration or aspiration (PAS 1-3), n = (%), n= (%) 29 (42,65)
Intermediate consistencies* n = 8
. Liquids, n = 8
Penetration (PAS 4-5) )
Saliva, n = 0
Total, n = (%) 16 (23,53)
Intermediate consistencies* n = 0
Liquids, n = 15
Aspiration with protective reflex (PAS 6-7)
Saliva, n = 0
Total, n = (%) 15 (22,06)
Intermediate consistencies* n = 1
Silent aspiration (PAS 8) Liquids, n = 3
Saliva, n = 4
Total, n = (%) 8 (11,77)

PAS, Penetration-Aspiration Scale; *Levels 1-4 according to the International Dysphagia Diet Standardisation Initiative (IDDSI)"®
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Table 5
Association of variables with the degree of OD

Degree of OD (p =) Presence of OD (p=)

Sociodemographic characteristics

Age (<70 vs = 70 years) 0.8352 0.857°
Sex 0.063? 0.457°
Dementia 0.7852 0.481°
Degree of disability (mRS) 0.435° 0.2042
Clinical characteristics
Stroke etiology 0.4372 0.5512
Laterality 0.1292 0.7822
Stroke site 0.7032 0.8022
NIHSS on admission 0.0572 0.0152

2Fisher's exact test, PChi-square test

partially explained by the small sample size.
Although some of the abovementioned
characteristics may increase the risk of OD
in the acute post-stroke phase, they should
not be used in isolation to make decisions
regarding oral feeding. Moreover, they cannot
replace a more objective assessment, ideally
an instrumental test such as FEES. While
bedside clinical assessment plays a crucial
role in the initial screening of oropharyngeal
function in the acute post-stroke phase, it
lacks sensitivity, particularly in patients with
altered consciousness or silent aspirations. In
contrast, FEES enables the detection of silent
aspiration and identification of signs such
as salivary stasis or delayed oropharyngeal
swallowing reflex, as observed in our sample,
which are indirect indicators of OD.

Vocal fold paralysis is a rare finding in patients
with post-stroke OD and occurs almost
exclusively in strokes involving the brainstem,
which are less common. Furthermore, it is a
poor predictor of OD, limiting the diagnostic
value of a simple flexible nasolaryngoscopy.
The consequences of post-stroke OD mirror
those seen in other etiologies, such as
respiratory infections. Aspiration pneumonia
is highly common during the acute post-
stroke phase, potentially affecting up to 40%
of patients with certain risk factors, especially

OD.”""? Its incidence can be up to 11-fold higher
in cases of confirmed aspiration.2? Nearly half
of the patients with OD in the acute post-
stroke phase experience aspiration events,?
similar to our sample, with about half of these
events being silent.® Additionally, aspiration
pneumonia is the leading cause of mortality
in this population and primary cause of
institutionalization and hospitalization.°

OD isalso associated with other complications,
including malnutrition and dehydration. |If
not managed appropriately, these conditions
can result in sarcopenia, reduced immune
function, and delayed wound healing, further
exacerbating the socioeconomic impact of
stroke.?

Conclusions

OD is a major problem in the acute post-
stroke phase. Given the limited predictive
value of clinical factors, a systematic approach
is required for early detection of OD. FEES
is a reliable method for assessing airway
protection, highlighting the fundamental
role of otolaryngology in the evaluation and
management of these patients.
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