Association between neurological injury and
the severity of oropharyngeal dysphagia
after stroke

ABSTRACT

Purpose: To associate the degree of biomechanical impairment in the swallowing process with the severity
(National Institute of Health Stroke Scale — NIHSS) and type of neurological injury in patients post stroke.
Methods: A cross-sectional, descriptive study conducted with 42 patients (22 females), aged 65.7 years on
average diagnosed with stroke. All patients underwent clinical neurological evaluation and application of the
NIHSS in the first 48 hours after stroke. The swallowing function was evaluated using the Functional Oral
Intake Scale (FOIS) and the Protocol for the Investigation of Oropharyngeal Dysphagia in Adults. The Fisher’s
Exact Probability Test was used to assess the correlation between the degree of swallowing impairment and the
severity (NIHSS score) and type of stroke. The study results were statistically analyzed at 5% significance level
(»=<0.05). Results: 92.9% of the patients presented ischemic stroke; 59.5% presented impairment of the anterior
cerebral circulation. Statistically significant correlation was found between the neurological scale (NIHSS)
scores and the swallowing impairment scale (p=0.016). Conclusion: An association between stroke severity
and oropharyngeal dysphagia severity was observed. A high proportion of patients with ischemic stroke with
circulation affected in the anterior cerebral region presented severe oropharyngeal dysphagia. No statistically
significant correlation was observed between the FOIS scale and stroke severity.
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Dysphagia after stroke

INTRODUCTION

Oropharyngeal dysphagia (OD) is defined as impaired
swallowing that affects the upper throat and may hinder the
ability to ingest food. The biomechanical events involved in
swallowing occur synchronously and cooperatively, with the
performance of the following phase dependent on the previous
phase, as well as involve the integrity of the orofacial, muscular,
nerve and cerebral cortex structures. Neurogenic dysphagia is a
disorder caused by disease or neurological trauma which may
affect the muscular action responsible for the transport of the
bolus from mouth to stomach®.

A stroke may be defined as a disturbance in the blood supply
to the brain, causing loss or impairment of the respective functions
in the cerebral region affected. It may be ischemic, caused by
blood vessel obstruction or reduction in the systemic blood flow,
or hemorrhagic, caused by the rupture of a weakened blood
vessel®. Recent studies show that the cerebrovascular disease
is considered among the main causes of death in Brazil and
worldwide®. In the emergency room, the patient undergoes a
neurological evaluation and complementary exams to confirm
the diagnosis, type of stroke, and the extent of damage to the
cerebral area affected. The initial neurological evaluation
includes the application of the National Institute of Health
Stroke Scale (NIHSS)®, which encompasses evaluation of
the levels of consciousness, visual field, facial miming, motor
power, ataxia, language, dysarthria, and awareness. With a score
ranging from 0 to 42, with higher scores related to increased
stroke severity and worse prognosis®, the scale is used to
determine the level of motor impairment resulting from the
neurological injury. Although the NIHSS presents predictive
characteristics for dysphagia, it is not sufficiently sensitive to
be used independently for initial treatment of the disorder®,
hence complementary Speech Language Pathology (SLP)
assessment is required.

The incidence of OD in cerebrovascular disease has been
documented with variation from 40% to 90%®. OD as a result
of stroke is the major cause of death related to breathing
complications and malnutrition presented by patients". Recent
studies have shown that OD is exceedingly common after stroke,
especially in the days following the event, with incidence
ranging from 18% to 81% in the acute phase and prevalence
of 12% among patients®.

Areview of the literature shows high incidence of dysphagia
in the acute phase of stroke, independent of the localization
of the injury, which indicates the need for SLP assessment in
such cases”. Clinical SLP evaluation is based on the patient’s
account and on a physical examination guided towards problems
of swallowing, communication, evaluation of the anatomy,
functionality and sensibility of orofacial structures, and testing
of food oral ingestion®.

Determination of the relationship between neurological
impairment from stroke and OD will enable emergency care
professionals to quickly identify dysphagia in case of positive
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association between stroke severity (NIHSS), type of stroke,
and OD.

The objective of this study is to investigate the relationship
between alterations in the swallowing process, stroke severity
(NIHSS score), and types of stroke.

METHODS

This is a cross-sectional, descriptive study conducted
with patients hospitalized in the Neurologic Department of
the “Irmandade Santa Casa de Misericordia de Porto Alegre”
(ISCMPA) between January and August 2013. The present
study was approved by the Research Ethics Committee of the
ISCMPA under protocol number 41354/12. All study participants
or their legal guardians have signed an Informed Consent Form.

The sample consisted of 42 patients (22 women and 20 men),
aged 20 to 86 years (mean age = 65.7 = 14.4 years). Individuals
included in the study met the following criteria: patients
experiencing their first cerebrovascular event hospitalized with
clinical symptoms suggestive of stroke and with diagnosis
confirmed by cranial computed tomography (CCT) and/or
magnetic resonance imaging (MRI).

Upon hospital admission, the patients underwent a clinical
neurological evaluation which included a general physical
examination, a neurological examination, and the application
of the NIHSS in the first 48 hours after stroke. The NIHSS was
used to assess the neurological status of patients according to
the following scores: 0-6 was considered as minor stroke; 7-15,
as moderate stroke, and >16, as severe stroke®. The scale used
in the assessment of stroke severity was chosen because of
its routine usage in the neurology department of the Institute.
The literature shows other classifications as more commonly
used!?; however; a choice was made for the method already
in use and the results were correlated with the evaluations of
the swallowing process.

Clinical evaluation of the swallowing process was
then performed through the application of the Protocol for
Investigation of Oropharyngeal Dysphagia in Adults!!"!¥,
The assessment consisted in the evaluation of the orofacial
myofunctional system, verification of structure strength and
mobility, lower airway protection mechanisms, presence of
vocal alterations, and the patient’s state of awareness. It was
followed by the direct swallowing test, which was prepared
with sequential offerings of varying consistencies. The test was
initiated with offerings of pasty consistency served in portions
of increasing sizes (3, ‘/2, 1, 3 and 5 tablespoons), followed
by liquid (3, 5, 10, 20 and 50 ml of distilled water), and finally
solids (5 small pieces of bread). The direct swallowing test was
conducted according to the recommendations provided to each
patient by a nutritionist. The three consistencies were evaluated
sequentially, with progression to each stage of evaluation
dependent on the patient’s performance in the previous stage.
If the patient presented alterations in the evaluation of a
certain consistency, the test was interrupted and the remaining
consistencies were not offered. Swallowing, involuntary
cough, presence of excessive salivation, and dysphonia were
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evaluated. The severity of oropharyngeal dysphagia scale
was graded according to the Gugging Swallowing Screen
(GUSS)™), a score of 0-9 was considered as severe dysphagia;
10-14, as moderate dysphagia; 15-19, as mild dysphagia; and
20, as normal deglutition.

Subsequently, the Functional Oral Intake Scale (FOIS)">
was applied, classifying food intake into a seven-point ordinal
scale: 1 (nothing by mouth); 2 (tube dependent with minimal
attempts of food or liquid); 3 (tube dependent with consistent
oral intake of food or liquid); 4 (total oral diet of a single
consistency); 5 (total oral diet with multiple consistencies, but
requiring special preparation or compensations); 6 (total oral
diet with multiple consistencies without special preparation,
but with specific food limitations); and 7 (total oral diet with
no restrictions). These levels classify patient food intake either
by nasogastric tube or orally.

A swallowing evaluation using the Protocol for the Investigation
of Oropharyngeal Dysphagia in Adults was performed within
7 days (mean = 4 £ 1.91 days) following the neurological
event. The NIHSS conducted by a neurologist on the day of
the swallowing evaluation was used in the correlation analysis
between stroke severity and dysphagia severity.

Statistics

The Statistical Package for the Social Sciences (SPSS 12.0,
Chicago, IL, USA) was used in data analysis.

The Fisher’s Exact Probability Test was utilized to verify the
correlation between the degree of biomechanical impairment
during swallowing, stroke severity (NIHSS), type of neurological
injury, and region of cerebral circulation affected. For this study,
results of the statistical analysis were considered significant
when p<0.05.

RESULTS

In the sample studied, OD was more frequent among patients
aged 60 years and older (69.0%). In relation to the types of
stroke, 39 patients (92.9%) presented ischemic stroke. A profile
of the sample description is shown in Table 1.

In the evaluation of the swallowing process, 17 cases
(40.5%) presented severe dysphagia according to the Protocol
for Investigation of Oropharyngeal Dysphagia in Adults!-'¥.

Table 1. Demographic and clinical characteristics of stroke in patients

Variable Number of cases %

Age (years)

<60 13 31.0

> 60 29 69.0
Gender

Female 22 52.4
Type of stroke

Ischemic 39 92.9

Hemorrhagic 1 2.4

Ischemic stroke with 2 4.8

Hemorrhagic transformation
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Of these 17 patients, 16 (31.8%) were classified as level 1
(nothing by mouth) on the FOIS scale. Regarding the degree of
neurological impairment, 17 patients (40.5%) presented minor
stroke according to the NIHSS, with anterior cerebral circulation
as the major region affected in 25 cases (59.5%). Thirty-two
patients (76.2%) presented some degree of dysphagia regardless
of stroke severity (Table 2).

Statistically significant correlation was found between the
NIHSS score and the degree of dysphagia (p=0.016). Minor stroke
(NIHSS 0-6) was statistically associated with normal swallowing
and mild dysphagia; whereas severe stroke (NIHSS >16) was
statistically associated with severe dysphagia. Furthermore, all
patients with NIHSS score >16 (severe stroke) presented some
degree of OD (Table 3).

It was possible to observe that of the nine patients with
severe stroke (NIHSS >16), seven (77.8%) were classified as
level 1 by the FOIS, but this relationship was not statistically
significant (Table 4).

DISCUSSION

Stroke is one of the principal causes of OD and possibly
the main cause of death related to respiratory complications
and malnutrition. Early Speech-language Pathology (SLP)
intervention in patients affected by this disorder is aimed at the
rapid identification of OD and, consequently, at the prevention

Table 2. Distribution of patients according to affected region of brain
circulation, FOIS scores, NIHSS scores, and swallowing evaluation
according to the Protocol for the Investigation of Oropharyngeal
Dysphagia in Adults

Number of cases

Variable (total = 42) %
FOIS levels
1 16 38.1
2 4.8
3 - -
4 1 2.4
5 7 16.7
6 7 16.7
7 9 21.4
Degree of Swallowing Impairment
Normal Deglutition 10 23.8
Mild Dysphagia 5 11.9
Moderate Dysphagia 10 23.8
Severe Dysphagia 17 40.5
NIHSS
Minor (0-6) 17 40.5
Moderate (7-15) 16 38.1
Severe (>16) 9 21.4
Affected region of the brain
circulation
Anterior Circulation 25 59.5
Posterior Circulation 11 26.2
Anterior and Posterior Circulation 6 14.3

Caption: NIHSS = National Institute of Health Stroke Scale;
FOIS = Functional Oral Intake Scale
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Table 3. Association between degree of swallowing impairment, type of stroke, severity (NIHSS), and affected region of brain circulation
Degree of swallowing impairment
Variable Category Nornjgl Mild . Moderatg Severe. p
Deglutition Dysphagia Dysphagia Dysphagia
n % n % n % n %
Ischemic 10 100 5 100 8 80 16 941 0.635
Type of stroke Hemorrhagic - - - 1 10 - -
Ischemic with Hemorrhagic Transfusion - - - - 1 10 1 5.9
Minor 7 70 4 80 4 40 2 11.8 0.016*
NIHSS Moderate 3 30 1 20 4 40 8 471
Severe - - - - 2 20 7 41.2
) Anterior Circulation 8 80 - - 5 50 12 70.6  0.083
A;i‘i’rt‘ecdirz?;‘;g r?f Posterior Circulation 2 20 3 60 3 30 3 17.6
Anterior and Posterior Circulation - - 2 40 2 20 2 11.8
Caption: NIHSS = National Institute of Health Stroke Scale
*significance value p<0.05
Table 4. Association between severity (NIHSS) of stroke, affected region of the brain circulation, and FOIS
NIHSS
Variable Category Minor Moderate Severe p
n % n % N %
) Anterior Circulation 7 41.2 10 62.5 8 88.9 0.197
tﬁ:ﬁf;?:gﬁgﬁ;gn Posterior Circulation 7 412 3 18.8 1 11.1
Anterior and Posterior Circulation 3 17.6 3 18.8 - -
1 2 11.8 7 43.8 7 77.8 NSA
2 - - 1 6.3 1 111
3 - - - - - -
FOIS levels 4 - - 1 6.3 - -
5 4 23.5 2 12.5 1 111
6 5 29.4 2 12.5 - -
7 6 35.3 3 18.8 - -

Caption: NSA = does not apply the statistical test due to insufficient number of cases;
NIHSS = National Institute of Health Stroke Scale; FOIS = Functional Oral Intake Scale

of clinical complications arising from it in order to reduce
hospitalization time'*!”, This study aimed to evaluate post-stroke
patients, verifying the degree of biomechanical impairment of
the swallowing process to establish diagnostic hypotheses and
elaborate a therapeutic response according to the needs and
clinical status of the patient.

Cerebrovascular disease is the main cause of death in Brazil
and it occurs at a greater rate in people over 60 years old; the risk
of stroke rises around this age and doubles at every following
decade™!®, The results observed in this study reinforce the
findings in the literature*!. In addition to swallowing disorders
occurring more frequently among patients older than 60 years
(69.0%), a higher incidence of stroke was observed among
women, with 52.4% of the cases. Studies have shown higher
incidence of OD, severity, mortality, and morbidity in women
who experience their first stroke”-?.

From the 42 patients evaluated, 92.9% presented ischemic
stroke. This high percentage is explained by the prevalence
of risk factors that can lead to blood vessel obstruction,
causing this kind of stroke®". One study reported that, from
the 30 individuals evaluated, 18 presented ischemic stroke,
2 presented hemorrhagic stroke, and 10 had transitory stroke®?.

Previous studies do not show a relationship between ischemic
stroke and dysphagia, describing only suggestive findings of
OD after neurological impairment'*'®. However, several studies
have indicated that this type of stroke is the most prevalent in
the affected population*?*2. Similarly, this was also observed
in our study with varying degrees of swallowing impairment.
The large number of ischemic stroke cases may have been a
result of early identification and intervention by the Neurology
team, or the loss of patients due to incomplete assessment by
staff leading to patients not fulfilling the inclusion criteria.
From the evaluation of the swallowing process conducted using
the Protocol for the Investigation of Oropharyngeal Dysphagia
in Adults""'%, 40.5% of the cases presented severe dysphagia,
confirming results observed in other studies that show a high
incidence of OD post stroke, with especially high incidence in
the moderate and severe cases of stroke!'®?*252)_In a previous
study, of the 212 stroke patients, 134 (63%) presented OD,
with OD classified as mild in 26 patients (19%), moderate in
51 (38%), and severe in 57 (43%)@. In this study, there was
a statistically significant correlation between the NIHSS score
and the degree of swallowing impairment (p=0.016), with
minor stroke being associated with normal swallowing and
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mild dysphagia, whereas severe stroke was associated with
severe dysphagia.

Additionally, evaluation of the swallowing process showed
that 38.1% of patients were classified as level 1 (nothing by
mouth) on the FOIS. This fact emphasizes the inability of these
patients to ingest substances orally prior to SLP intervention.
In this study, of the nine patients with severe stroke (NIHSS >16),
seven (77.8%) were classified as level 1 on the FOIS; however,
this relationship was not found to be statistically significant.
A high incidence of post-stroke patients classified as level 109
presenting more serious neurological impairments was observed
in both the present and other studies.

Independent of the stroke severity, 76.2% of the cases
presented some degree of OD, corroborating similar studies
that show a high incidence of OD in the acute phase of stroke,
which sometimes remains after this period"-®. Nevertheless,
all patients in this study with NIHSS >16 (severe stroke)
presented some degree of OD. This may be explained by the
severity of the neurological injury. In a previous study, from
the 70 patients with severe impairment (NIHSS score >15),
65 presented poor clinical evolution®, suggesting the use of the
NIHSS as a predictor of outcomes of acute hospitalization®2®).
Some studies have presented the NIHSS score between 11 and
12 as the cut-off point for risk of dysphagia'?. The use of the
NIHSS is also suggested as an ideal marker in several studies
that addressed the consequences of stroke®10172429 - Another
study assessed the NIHSS score as a predictor for the use of
percutaneous endoscopic gastrostomy (PEG) in hospitalized
patients with acute ischemic stroke. Furthermore, it sought
to identify a specific cut-off point on the scale to predict the
need for PEG. It concluded that an NIHSS score of 16 without
evidence of aspiration pneumonia and a NIHSS score of 12 with
evidence of aspiration pneumonia can assist in the initial decision
to perform PEG in patients with acute ischemic stroke?.

Another study aimed to detect swallowing difficulties during
the acute phase of stroke by developing an algorithm (based on
NIHSS) in order to plan the clinical approach in daily practice
pending a more detailed assessment by SLP. Of the 16 patients
with dysphagia, 14 (87.5%) presented NIHSS scores >12 and
two patients (12.5%) had scores of 10 and 11, with significant
correlation between the NIHSS scores and the presence of
dysphagia. It was concluded that the NIHSS is highly sensitive
(88%) and specific (85%) in relation to dysphagia detection; a
score of 12 may be considered as the cut-off point®.

Although there are studies that indicate a score of >12 on
the NIHSS as a cut-off point for dysphagia, the present survey
was based on a classification system routinely used by the
Neurology department of the hospital. This may have caused
the loss of some patients due to the specific parameters in the
NIHSS used to identify dysphagia.

In the current research, anterior cerebral circulation was
the main region affected in 25 cases (59.5%), agreeing with
previous studies that showed higher percentages of dysphagia
patients with carotid artery circulation alterations”?®. In a
previous work, the topography of the lesion was significantly
correlated to the presence or absence of dysphagia. Deglutition
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disorder was present in all patients (100%) with lesions of the
carotid artery@”.

The presence of dysphagia is strongly associated with this
subtype of stroke. Patients with lesions in the anterior cerebral
circulation have a high incidence of dysphagia within the first
week after the incident. When examined more closely, 75%
of these patients experienced dysphagia two days after stroke
and 90% of this subset persist with dysphagia after 1 week®?.
Infarctions involving the anterior cerebral artery are primarily
responsible for dysphagia, because they affect important areas
involved in swallowing®®. There is high prevalence of lesions
in the carotid artery; this area was affected in 76% of patients
with dysphagia, although not statistically significant”.

The present study presents some limitations, such as
disproportion in the sample in relation to the type of stroke
and localization of the neurological injury. This occurred due
to the exclusion of many patients who did not undergo proper
assessment to qualify for the study. In addition, the classification
criteria of the adopted NIHSS differed from other findings in the
literature that show a score >12 as the cut-off point for dysphagia
and, consequently, led to the loss of some dysphagia patients.

This study aimed to determine the relationship between OD
and stroke, to assist health professionals in the early identification
of dysphagia in post-stroke patients in the event that a positive
correlation was found between stroke severity (NIHSS), type
of stroke, and OD.

CONCLUSION

Association was observed between the result of the NIHSS
evaluation and the degree of dysphagia. Consequently, stroke
severity was found to be positively correlated with the degree of
OD. Statistically significant correlation was observed between
minor stroke (NIHSS 0-6), normal swallowing, and mild
dysphagia; whereas severe stroke (NIHSS >16) was statistically
correlated to severe dysphagia. There was no statistically
significant association between the FOIS and stroke severity
(NIHSS). These relationships may allow for early identification
of dysphagia by health professionals involved in patient care.
Further studies with larger homogeneous samples are needed to
determine the association between the degree of biomechanical
impairment in the swallowing process and the severity (NIHSS)
and type of neurological injury.
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