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ARTICLE INFO SUMMARY

Article history: Background and aims: Early detection of dysphagia is crucial in stroke patients as a result of increased
Received 18 May 2019 morbidity and mortality due to malnutrition and respiratory tract infections. The aim of this study was to
Accepted 23 May 2019 identify possible predictors of the onset of dysphagia following stroke in order to be able to act

precociously.

KeyW0Td§-‘ Methods: Observational, prospective study in which a Volume-Viscosity Swallow Test (V-VST) was car-
D¥5Phag‘a ried out in the first 72 h following admission to assess dysphagia in acute stroke patients with a previous
\s/t_l\?SkTe result of <3 in the Eating Assessment Tool-10. Lesions were analysed by computed tomography and/or
Swallowing magnetic resonance, using the ABC/2 formula to calculate their volume. Likewise, 3-month follow-up

was carried out for the evaluation of the occurrence of respiratory tract infections and deaths.
Results: Out of 106 patients admitted for acute stroke, 60 (56.60%) presented dysphagia (44.40% showing
alterations in the effectiveness of swallowing and 33.30% in its safety). The factors that were related to
dysphagia were: older age (76.40 + 11.50 vs 66.37 + 13.85 years, p = 0.0001), stroke severity as measured
on the National Institute of Health Stroke Scale (6.81 + 5.83 vs 3.38 + 3.46, p = 0.001) and greater volume
of the lesion (23.47 + 47.15 vs 7.50 + 14.53 ml, p = 0.042). The variables that were influenced by a greater
lesion size were the presence of cough, oxygen desaturation and impaired labial seal. Dysphagia was not
affected by the lateralization of the lesion or by the type of stroke (ischaemic/haemorrhagic). Despite the
fact that 68.80% of the patients with a temporoparietal lesion presented dysphagia, no significant dif-
ferences were observed regarding the location of the lesion in the regions studied. 27.3% of the patients
with frontal lesions presented respiratory infections after discharge (p = 0.018), a condition which was
also observed in 20.0% of patients with dysphagia (p = 0.044). Mortality during the 3-month follow-up
period was 20.0% for patients with a positive V-VST (p = 0.005), due to respiratory infection in 66.6% of
the cases (p = 0.0001).
Conclusions: Post-stroke dysphagia was associated with the occurrence of respiratory tract infection and
mortality. Our study also provides more information about how certain demographic and clinical factors,
as well as neuroimaging patterns, influence dysphagia. This fact may help to identify at an early stage
those patients with a greater risk of developing swallowing alterations.

© 2019 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights

reserved.
_ 1. Introduction
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the literature between 19% and 81% [1,2]. It has been associated
with an increase in the morbidity and mortality of patients recov-
ering from a stroke, as well as with an increase in hospital stay and
health care costs due to malnutrition, dehydration and respiratory
tract infections [3,4]. The early identification of patients at risk of
suffering dysphagia is crucial in the management of acute stroke,
since early treatment can improve the outcome [5].

The recognition of a brain lesion pattern associated with
oropharyngeal dysphagia could help to distinguish those patients
in need of more in-depth evaluation and the subsequent adoption
of preventive measures. However, it is difficult to predict which
patients are susceptible to developing swallowing alterations
depending on neuroimaging findings. Several studies have
attempted to identify patterns of brain lesions that predict
dysphagia [6—9]. However, the findings have been inconsistent,
mainly due to simplification in the classification of brain injuries
into a small number of groups, or to the different methods
employed in assessing swallowing function.

Although videofluoroscopy can be considered the gold standard
in the diagnosis of dysphagia because of its ability to study the
entire process of deglutition [10], it is not feasible to carry it out by
default on all patients suspected of dysphagia after an acute stroke.
In this regard, the Volume-Viscosity Swallow Test (V-VST) is a
bedside clinical method that allows the existence of swallowing
alterations to be evaluated, at a low cost and with a high sensitivity
and specificity [11].

Therefore, the aim of this study was to identify possible pre-
dictors of oropharyngeal dysphagia in acute stroke using an early-
detection bedside method.

2. Materials and methods
2.1. Subjects

This is an observational, prospective study involving patients
who were admitted to the Neurology Department with the diag-
nosis of acute ischaemic or haemorrhagic stroke between August
2017 and April 2018. Of the 389 patients hospitalized due to stroke
in this period of time, 106 subjects who met the inclusion criteria
were enrolled in this study. Fifty-eight were male (54.7%), with an
average age of 72.05 + 13.47 years. The assessment of dysphagia
was carried out in all cases in the first 72 h after admission. The
exclusion criteria were: presence of oropharyngeal dysphagia prior
to acute stroke, previous history of stroke, transient ischaemic
attack, admission to intensive care unit, neurosurgical intervention,
history of other neurologic disorders other than cerebrovascular
disease, history of head and neck damage, low level of conscious-
ness, lack of patient collaboration and lack of patient/family
consent.

2.2. Methods

Screening of dysphagia prior to stroke was carried out using the
Eating Assessment Tool - 10 (EAT-10), and those patients with a
score of 3 or higher were discarded. Stroke severity was assessed by
the National Institutes of Health Stroke Scale (NIHSS). Presence of
aphasia and dysarthria was recorded for each patient. The brain
lesions were analysed by computed tomography and/or magnetic
resonance, and classified according to their location in: frontal,
temporoparietal, occipital, brainstem, cerebellum, basal ganglia
and spinal cord. The ABC/2 method was used to calculate the vol-
ume of the brain lesions [12].

The assessment of oropharyngeal dysphagia was carried out
according to the V-VST. This bedside method allows for the iden-
tification of both alterations in the safety of swallowing (cough,

changes in voice quality, oxygen desaturation) and alterations in its
effectiveness (impaired labial seal, oral residue, fractional swal-
lowing, pharyngeal residue), by the administration of fluids with
different viscosities (liquid, nectar and pudding) and with different
volumes (5, 10 and 20 ml) [11].

Those patients diagnosed with dysphagia secondary to stroke
were provided with the required nutritional support. In addition,
they were followed closely during the 3 months following stroke in
order to assess possible complications related to dysphagia (res-
piratory infection and death).

2.3. Statistical analysis

All statistical analyses were performed with the SPSS 22.0 pro-
gram (Chicago, Illinois; USA). Data are expressed as the mean + SD
or % values. For each continuous variable, the hypothesis of a
normal distribution was verified by the Kolmogorov—Smirnov test.
T-test or Mann—Whitney test were used to compare a quantitative
variable in two groups. The % test and Fisher's exact test were used
to compare qualitative variables. The level of significance was set at
p < 0.05.

2.4. Ethical approval

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the Ethics
Review Panel of the Conselleria de Sanidade, Xunta de Galicia, and
with the Helsinki declaration and its later amendments or com-
parable ethical standards. All subjects provided informed consent
for participation in the study and for the publication of their clinical
information. For those patients with communication impairments,
informed consent was obtained from their legal guardian.

3. Results

Of the 106 patients admitted to the Neurology Department with
the diagnosis of acute stroke, 60 (56.6%) presented dysphagia. Al-
terations were found in the effectiveness of swallowing in 44.4% of
these patients, and in its safety in 33.3%.

The demographic and clinical data of these patients are shown
in Table 1. The average age of the patients with dysphagia was
higher than that of those who did not present alterations in swal-
lowing, without finding differences regarding sex. Likewise, pa-
tients with dysphagia also presented higher severity of stroke
according to the NIHSS score. Although no relationship was found
between the presence of aphasia or dysarthria and the fact of
presenting dysphagia globally, the influence of dysarthria on the
alteration of the safety of swallowing was observed. Specifically,
80.0% of the patients who presented a change in voice quality
during the V-VST (p = 0.020) and 65.6% of the patients with cough
(p = 0.020) had dysarthria. In addition, 76.9% of patients who
showed impaired labial seal also had dysarthria (p = 0.010).

Neither was there any relationship with dysphagia regarding
the type of stroke (ischaemic vs haemorrhagic) nor the location of
the brain lesion in the right vs the left hemisphere (Table 1). Of the
patients with temporoparietal lesion, 68.8% presented dysphagia.
However, this result did not reach statistical significance
(p =0.052) (Fig. 1). There were also no differences in the location of
the lesion at the frontal region, occipital region, brainstem, basal
ganglia, cerebellum or spinal cord. In addition, 21 of the patients
showed lesions in more than one region, 71.4% of them presenting
dysphagia. Regarding the possible association between respiratory
tract infection and the location of the lesion, it was observed that
27.3% of the patients with frontal lesion developed respiratory
infection (p = 0.018) (Fig. 1).
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Table 1
Demographic and clinical data of the patients with and without dysphagia.

Total (n = 106) Dysphagia (n = 60) No Dysphagia (n = 46) P value
Sex (% male/female) 53.7/46.3 47.5/52.5 60.9/39.1 0.171
Age (years) 72.05 + 1347 76.40 = 11.50 66.37 + 13.85 0.0001
Type of stroke (% ischaemic/haemorrhagic) 77.8[22.2 79.3/20.7 82.2/17.8 0.711
Hemisphere (% right/left) 50.9/49.1 55.2/44.8 34.9/65.1 0.129
NIHSS score 549 + 5.44 6.81 +£5.83 3.38 + 3.46 0.001
Aphasia (%) 14.8 153 15.6 0.588
Dysarthria (%) 417 4538 40.0 0.350
Data are mean =+ SD or % values.
NIHSS, National Institutes of Health Stroke Scale.
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Fig. 1. Presence of dysphagia and respiratory tract infection depending on the location of the lesion. Data are % values. *p < 0.05.

As far as the volume of the lesion is concerned (Table 2), we have
observed its influence in the global presentation of dysphagia, and
in particular in the appearance of alterations in the safety of
swallowing (28.93 + 47.39 ml in patients with impaired safety of
swallowing vs 10.37 + 29.82 ml in patients without this impair-
ment), showing statistical significance. The variables that were
influenced by a greater volume of brain lesion were the presence of
cough, oxygen desaturation and impaired labial seal. However, no
association was found with regard to respiratory infection.

In the 3-month follow-up period after hospital discharge
(Table 3), among those patients who had been diagnosed with
dysphagia, 12 (20%) developed respiratory infection and 12 (20%)
died (66.6% in the context of respiratory infection and 33.3% due to

Table 2
Volume of the lesion (ml) according to alterations in the safety and efficacy of
swallowing and respiratory tract infection.

Presence Absence P value

Dysphagia 2347 +47.15 7.50+ 1453  0.042
- Impaired safety of swallowing 2893 + 4739 1037 +29.82 0.017

e Cough 29.73 +48.85 10.80 +29.81 0.018

e Changes in voice quality 2472 + 40.73 15.37 +37.07 0.389

e Oxygen desaturation 41.85 + 62.14 12.83 +31.18 0.008

- Impaired efficacy of swallowing 21.17 + 41.92 12.87 + 33.35 0.265

e Labial seal 4591 +71.24 21.61 +28.84 0.003

o Oral residue 7.70 + 2.40 16.67 +37.72 0.739

e Fractional swallowing 20.69 +43.10 13.61 +32.92 0.347

e Pharyngeal residue 13.42 + 20.07 16.79 + 38.68 0.797
Respiratory tract infection 30.64 +£ 5991 13.94 +31.77 0.108

Data are mean + SD values.

other causes). Three patients (6.5%) who did not receive a diagnosis
of dysphagia during admission had a respiratory infection, one of
whom died due to this cause.

4. Discussion

Dysphagia is a well known complication of stroke. Its incidence
varies in the literature between 19% and 81% [1,2]. This is mainly
due to the use of different evaluation methods. Thus, using a
bedside clinical assessment, the incidence is 51%—55% [3], which
agrees approximately with the percentage of patients who pre-
sented dysphagia after stroke in our study (56.6%).

As previously mentioned in the literature, we have observed the
influence of some demographic (age) and clinical factors (severity
of stroke, dysarthria) in the presentation of alterations in swal-
lowing. Several studies agree that age, severity of stroke and a
worse functional and nutritional status are factors that are associ-
ated with dysphagia after a stroke [6,13,14]. Moreover, the associ-
ation between dysphagia and aphasia or dysarthria has also been
described [1,6].

Regarding the location of the brain lesion according to neuro-
imaging, much work has been done in an attempt to correlate it
with resulting deficits, in order to predict the type of difficulties in
swallowing that patients may present with [6—9]. However, the
results obtained have been inconsistent, with quite variable con-
clusions depending on the study and the methodology used.
Traditionally, post-stroke alterations were associated with brain-
stem lesions [15] but recently, dysphagia has also been related to
hemispheric lesions. In our study, we have not identified any
parameter related to the location of the lesion and alterations in
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Table 3
Occurrence of respiratory tract infection and death in the 3 months after stroke.
Total (n = 106) Dysphagia (n = 60) No Dysphagia (n = 46) P value
Respiratory tract infection (n) 15 (14.15%) 12 (20.00%) 3 (6.52%) 0.044
Death (n) 13 (12.26%) 12 (20.00%) 1(2.17%) 0.005
- Due to respiratory tract infection (n) 9 (69.23%) 8 (66.66%) 1 (100%) 0.0001
- Due to other causes (n) 4 (30.76%) 4(33.33%) 0 (0.00%)

Data are n and % values.

swallowing evaluated by V-VST. Although 68.8% of the patients
with temporoparietal lesion presented dysphagia, this result was
not statistically significant. In this regard, a recent study carried out
on 200 patients with acute stroke applying fibre optic endoscopic
evaluation of swallowing, showed that right hemispheric tempor-
oparietal regions were related to penetration and aspiration, and
were also significantly associated with impaired swallow response
and oropharyngeal residue [16,17]. Although their role in swal-
lowing processing has not yet been clarified, activation during
swallowing tasks has previously been found in the temporopolar
cortex [18]. Other studies have shown that lesions in the frontal and
insular cortex predict prolonged dysphagia and pneumonia after
stroke [9,19]. It has also been suggested that the increased attrib-
utable risk of right peri-insular infarction in relation to developing
pneumonia may be due more to impairments in host immunity
than to the increased likelihood of aspiration [20]. In our study,
respiratory tract infections were observed in 14.1% of the patients,
which is consistent with the data reported in the literature, where
the incidence of pneumonia after stroke has been reported to range
widely between 1% and 44% [21,22], with 27.3% of patients with
frontal lesions developing it after hospital admission.

As far as laterality is concerned, some studies have associated
impairment of the oral phase with left hemispheric lesions and
pharyngeal phase problems to right hemispheric lesions [23,24],
whereas others have found no relation between lateralization and
swallowing characteristics, as is the case of our study, suggesting
that control is more complex [17,25—27].

Regarding the volume of the brain lesion, the variables that were
influenced by a greater lesion size in our study were the presence of
cough, oxygen desaturation and impaired labial seal during the V-
VST. However, paradoxically, no association was found with regard
to respiratory infection. Several studies have related larger lesion
size with higher risk of developing swallowing problems and res-
piratory infection [6,14,25,26]. Specifically, stroke lesion volume
has been linked to the efficacy of the cough reflex [17,28]. However,
to the best of our knowledge, there are no other trials relating ox-
ygen saturation or other alterations in the effectiveness of swal-
lowing, such as impaired labial seal, with the volume of the brain
lesion.

On the other hand, the goal in dysphagia therapy is to reduce the
associated morbidity and mortality. The mortality incidence in our
study is slightly lower (20%) than in previous studies, where it
stands at between 27% and 37% for dysphagic stroke patients
[29,30]. The presentation of pneumonia post-stroke has been
shown to increase mortality threefold as well as overall hospital
care costs [21]; in fact, 66.6% of deaths among patients with
dysphagia in our study were due to respiratory tract infection. Poor
nutritional status has also certainly been correlated with increased
mortality after admission with acute stroke [31]. Dysphagia does
therefore have prognostic implications, which is why its early
detection is extremely important.

In conclusion, this study shows how dysphagia is clearly asso-
ciated with clinical outcome and mortality, and it also provides
information about how certain demographic and clinical factors, as
well as neuroimaging patterns, influence dysphagia, which may

help to identify those patients at greater risk of developing swal-
lowing alterations at an early stage.
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