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Usefulness of Early Videofluoroscopic
Swallowing Study in Acute Stroke Patients
With Dysphagia
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Objective To demonstrate the usefulness of early videofluoroscopic swallowing study (VFSS) and to investigate
change patterns in dietary methods in stroke patients with dysphagia.

Methods The VFSS was performed within 7 days of stroke onset in neurologically stable patients. The patients
were divided into three groups according to type of brain lesion: cortical lesion (CL), subcortical lesion (SCL), and
brainstem/cerebellar lesion (BCL). Based on the VFSS results, this study investigated change patterns in feeding
method and discrepancies in the aspiration risk predicted by the Water Swallowing Test (WST) and the VFSS.
Complications, such as aspiration pneumonia, were also evaluated.

Results A total of 163 patients met the inclusion criteria and the VFSS was performed within 7 days of stroke.
Patients considered at risk for aspiration (Penetration-Aspiration Scale [PAS] scores of 6 to 8) were found in all
three groups using the VFSS (47.5% of the CL group, 59.3% of the SCL group, and 47.9% of the BCL group). After
early VESS, 79.7% of the patients were assessed to require restricted feeding methods. A 19.0% discrepancy was
found between the WST and VFSS results. At 3-week follow-up after the VESS, aspiration pneumonia was observed
in 12 patients (7.4%) with restricted feeding methods.

Conclusion Early VFSS during the acute period can facilitate determination of the most appropriate feeding
method, and support effective dysphagia management for stroke patients.
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INTRODUCTION

Stroke is a disease associated with various cerebrovas-
cular symptoms, such as motor weakness, paresthesia,
balance problems, gait disturbance, cognitive impair-
ment, language problems, and swallowing disorders [1].
Swallowing problems have been reported in 37%-78% of
stroke patients depending on the timing of the screening
and the assessments used [2,3]. Post-stroke dysphagia is
independently associated with pneumonia, which de-
velops in more than one-third of aspirators, and 3.8% of
stroke patients with pneumonia die due to this complica-
tion [4]. Importantly, early detection of swallowing defi-
ciencies is associated with lower pneumonia rates [5].

Formal dysphagia screening protocols (DSP) can signif-
icantly lower pneumonia risk and improve general out-
comes [6,7]. Thus, most stroke patients’ feeding methods
are determined by formal DSP within 24 hours of stroke
onset [8]. However, in some cases, the acute stoke patient
with dysphagia has a nasogastric (NG) tube left in place
for an extended period, even if the patient can eat orally,
and the NG tube could be removed. Such cases occur
when the patient’s level of consciousness has changed
so that the patient is alert, when aphasia or cognitive
impairment has improved, when the swallowing prob-
lem has resolved due to natural stroke recovery, or when
an NG tube was originally inserted due to false-positive
screening results, as in episodic aspiration. Long-term
NG tube insertion may cause various complications such
as nasal wing lesions, chronic sinusitis, gastro-esopha-
geal reflux, and aspiration pneumonia [9]. Removing the
NG tube and switching to a more relaxed feeding method
is beneficial for such patients.

In contrast, dysphagia screening tests may yield false-
negative results. These screening tests have been limited
to the detection of residual volume and silent aspiration,
so acute stroke patients with dysphagia have sometimes
been given normal regular diets (NRD) even if they have
silent aspiration symptoms. In such cases, a more restric-
tive feeding method should be adopted.

Diverse methods are used to detect dysphagia in stroke
patients. Salivagram, videofluoroscopic swallowing study
(VFSS), and fiberoptic endoscopic evaluation of swallow-
ing (FEES) are among the most frequently used methods.
The VESS has limitations; it cannot be implemented
when the patient cannot maintain a sitting position or

has a poor state of consciousness. It also has advantages;
it allows bolus flow, muscle movement, and the relation-
ship of anatomy with aspiration to be observed in real
time, and the test outputs do not differ much according
to the skill of the person administering the test compared
to FEES [10-12]. For these reasons, the VFSS is widely
used at points of care and in many studies.

Dysphagia screening tests and the VFSS have exhibited
discrepancies in sensitivity and specificity at predict-
ing the risk of aspiration. Sensitivity and specificity have
been reported to be 39% and 82%, respectively, in screen-
ing test and at 57.6% and 82.5%, respectively, in VFSS [13].

In the acute stroke phase, sudden changes in neuro-
logic status such as rapid recovery or deterioration can
occur. Thus, re-evaluation is necessary to modify feeding
methods appropriately and to manage dysphagia in acute
stroke patients. However, no definite guidelines for the
dysphagia re-evaluation period in acute stroke patients
exist. We hypothesizes that intensive re-evaluation within
7 days of stroke onset is needed due to the high incidence
of aspiration and rapid change of neurologic status dur-
ing the acute period of stroke. Early performance of the
VESS after stroke, therefore, could facilitate the deter-
mination of appropriate feeding methods and improve
function and quality of life for stroke patients.

This study investigated the usefulness of early VFSS and
the change patterns in feeding methods in acute stroke
patients with dysphagia.

MATERIALS AND METHODS

The present study was conducted with patients who vis-
ited the researchers’ stroke center between January 2015
and December 2016.

Each patient’s feeding method was determined using
DSP at the hospital’s stroke center within 24 hours of ar-
rival (Fig. 1). The stroke center implemented the DSP
described Massey and Jedlicka [14] through the following
process. For the patient with a mental status of less than
mildly drowsy, non-oral feeding methods (NOFM) such
as NG tubes were implemented. When the patient was
unable to cooperate despite alert mental status (e.g., a
patient in whom the oral phase had not started or been
maintained), the current feeding method was discontin-
ued, and an NG tube was inserted.

Bedside swallowing screening tests were conducted be-
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fore the VFSS. First, in a dry swallowing test, the patient
was asked to swallow their own saliva, and their reactions
were observed. For the patients who showed abnormali-
ties during this test, an NG tube was inserted. For the
patients who showed no abnormal findings in the dry
swallowing test, a Water Swallowing Test (WST) was con-
ducted. The patient was instructed to swallow 50 mL of
water and was observed for involuntary coughing, drool-
ing, voice changes and swallowing delays of 2 seconds
or more. The number of observed items was converted
into a risk level. Cases with 2 or more observed abnormal
items were defined as high risk, cases with 1 observed
abnormal item were defined as medium risk, and cases
in which no abnormal items were observed were defined
as low risk. For the patients in the high-risk category,
their current feeding methods were discontinued, and an
NG tubes were inserted. In the case of the medium-risk
patients, the current feeding methods were modified to a
limited diet (LD) or NG tubes. In the case of the low-risk
patients, the current feeding methods were modified to
a LD, or the NRD was maintained, as determined by the
clinician.

After primary stroke treatment, the VFSS was performed
in neurologically stable patients along with rehabilitation
therapy within 7 days of the onset of stroke in the follow-
ing cases: NG-tube-insertion patients with recovering
mentality and improving cooperation, patients who com-
plained of aspiration symptoms or residual sensations
after swallowing, patients who showed dysarthria, and
patients who had brainstem lesions.
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were determined using the hospi-
tal’s dysphagia screening protocol
within 24 hours of arrival.

Cases excluded from the study where those in which
the patients had not recovered mentality, the patients
were not cooperative to the extent that the oral phase had
not started (Mini-Mental Status Examination [MMSE]
<10), the patients had bilateral hemispheric lesions, the
patients had dysphagia symptoms before stroke onset,
aspiration pneumonia occurred before performance of
the initial VESS, or the patients had recurrent stroke.

The patients were divided into three groups according
to type of brain lesion: cortical lesion (CL), subcortical le-
sion (SCL), and brainstem/cerebellar lesion (BCL). That
the severity and the prognosis of dysphagia vary with
types of brain lesions has been demonstrated in previous
studies [15-17].

Before the VFESS was performed, the Korean version
of the MMSE (K-MMSE) was conducted to evaluate the
patients’ cognitive status. The Korean version of the
Modified Barthel Index (K-MBI) was used to measure the
patient’s general functions. The Dysphagia Outcome and
Severity Scale (DOSS) was used to evaluate the degree of
dysphagia.

The VFSS was performed using the revised Logemann
protocol, in which the patient was in a sitting position so
that the lateral view could be observed during the swal-
lowing process. With barium as a contrast medium, the
patient was asked to swallow a thick liquid, pureed food,
a semisolid food, a solid food, and a thin liquid three
times each in order. Any observed abnormalities were
noted [11,18].

Using the VESS, the oral and pharyngeal phases, the
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total Functional Dysphagia Scale (FDS), and the Penetra-
tion-Aspiration Scale (PAS) were obtained. The FDS was
developed to quantify the severity of dysphagia and cor-
relates well with the American Speech-Language-Hear-
ing Association-National Outcome Measurement System
criteria. The FDS consists of 11 items with weighted val-
ues representing 4 oral functions and 7 pharyngeal func-
tions that can be observed through the VFSS [18,19]. The
PAS evaluates airway invasion and has a maximum score
of 8 points with 6-8 points indicating aspiration [20].

In addition, peak cough flows (PCF) were obtained us-
ing a digital peak-flow meter (MicroPeak; Micro Medi-
cal Ltd., Rochester, UK). The PCF measures voluntary
coughing ability. The patient was instructed to cough as
intensely as possible three times consecutively, and the
highest value shown in the digital peak-flow meter was
selected as the result [18].

The VFSS was monitored to detect the required changes
in feeding methods and any discrepancies with the
screening test. The VFSS images were analyzed by two
rehabilitation specialists using FDS and PAS. NRD was
recommended when there were no abnormalities in solid
and liquid diet. For the patients with severely delayed
oral transit time and those who had shown large amount
of silent aspiration even though small amounts of thick
liquid or pureed food were tried, NOF was recommend-
ed. Except for the aforementioned cases, LD was recom-

mended according to the risk of aspiration, the amount
of residue and oral transit time.

Incidences of aspiration pneumonia were evaluated
for up to 3 weeks after stroke onset. Abnormal patients
received individualized dysphagia therapy based on the
VESS results.

Windows SPSS version 18.0 (SPSS Inc., Chicago, IL,
USA) was employed for the statistical analyses. To de-
tect statistically significant differences among the three
groups, chi-square tests and non-parametric Kruskal-
Wallis tests were performed for categorical-type data
(gender, type of stroke, laterality of lesion, screening test,
current feeding method, laterality of lesion, and PAS >6)
and for continuous-type data (age, MMSE, K-MBI, DOSS,
FDS & PAS, PCE, and test days from stroke onset), respec-
tively. The statistical significance level was set at p<0.05.

The study protocol was approved by the Institutional
Review Board of Dong-A University Hospital (No.
DAUHIRB-17-101) and all the participants provided writ-
ten informed consent.

RESULTS

This study enrolled 163 patients who met the inclusion
criteria, and the VFSS was performed within 7 days of
stroke. The CL group had 61 patients, the SCL group 54
patients, and the BCL group 48 patients (Fig. 2).
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e

swallowing

* VFSS within 7 days

- NG tube insertion patient with recovering
mentality and improving cooperation

- Patients complaining of aspiration
symptoms or residual sensations after

- Patients showing dysarthria
- Patients with brainstem lesions
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t
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T

Fig. 2. Flowchart of the study
design. VESS, videofluoroscopic

Subcortical lesion
(n=54)

Cortical lesion
(n=61)
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swallowing study; NG, nasogas-
tric; MMSE, Mini-Mental Status
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Table 1. Demographic characteristics of patients included in this study

CL (n=61) SCL (n=54) BCL (n=48) p-value
Age (yr) 68.48+11.03 65.72+13.50 66.46+12.05 0.571
Gender 0.189
Male 39 28 33
Female 22 26 15
Type of stroke 0.000
Ischemic 59 32 45
Hemorrhagic 2 22 3
Laterality of lesion 0.031
Left hemisphere 38 21 28
Right hemisphere 28 58 20
K-MMSE 20.87+6.10 21.54+5.95 23.10+5.60 0.183
K-MBI 55.07+25.84 37.59+24.34 46.79+27.24 0.003*
Feeding method
Non-oral feeding 18 (29.5) 10 (18.5) 13 (27.1) 0.335
Limited diet 17 (27.9) 24 (44.4) 14 (29.2) -
NRD 26 (42.6) 20 (37.0) 21 (43.8) -
Bedside water screening test
Low risk 19 (31.1) 24 (44.4) 22 (45.8) 0.210
Medium/high risk 42 (68.9) 30 (55.6) 26 (54.2) -
DOSS 4.03+2.07 3.93+1.77 3.21+£2.12 0.862

Values are presented as mean+standard deviation or number (%).
CL, cortical lesion group; SCL, subcortical lesion group; BCL, brainstem/cerebellar lesion group; K-MMSE, Korean
version of the Mini-Mental Status Examination; K-MBI, Korean version of the Modified Barthel Index; NRD, normal

regular diet; DOSS, Dysphagia Outcome and Severity Scale.

*p<0.05 by the Kruskal-Wallis and the chi-square test.

Table 1 shows the patients’ baseline demographic char-
acteristics. The patients in the CL group (n=61) had an
average age of 68.48+11.03 years, the patients in the SCL
group (n=54) 65.72+13.50 years, and the patients in the
BCL group (n=48) 66.46+12.05 years. Of the 163 patients,
100 were male and 63 were female. The sample included
136 patients who had suffered hemorrhagic stroke and
27 patients who had suffered ischemic stroke; 87 patients
had been affected by left hemisphere lesions and 76 by
right hemisphere lesions. The K-MBI scores of the CL,
SCL, and BCL groups were 55.07+25.84, 37.59+24.34, and
46.79+27.24, respectively. The CL group had the highest
K-MBI scores, and the differences in the scores were sig-
nificant (Table 1).

The VFSS was conducted with the patients in the CL,
SCL, and BCL groups 4.52+1.45, 5.20+1.41, and 4.71+1.44
days, respectively, after stroke onset. Differences were
observed at the time of the VFSS performance after stroke
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onset among the three groups. However, no statistically
significant differences in FDS or PAS were observed
among the three groups. In the VESS performed within 7
days of stroke onset, PAS scores of at least 6 points were
recorded for 29 patients in the CL group (47.5%), 32 pa-
tients in the SCL group (59.3%), and 23 patients in the
BCL group (47.9%). These differences among the three
groups were not statistically significant (Table 2).

The post-VESS changes in feeding methods according
to stroke lesion type are shown in Table 3. Of the patients
enrolled in the study, 33 (20.3%) were able to maintain a
NRD within 7 days after the VFSS (Table 3).

Compared to the feeding methods used before perfor-
mance of the VESS, feeding restrictions could be relaxed
in 44 patients (27.0%), while feeding had to be further re-
stricted in 61 patients (37.4%). Feeding restrictions such
as changing from an NRD before stroke to an LD were ob-
served in 15 patients (24.6%) in the CL group, 14 patients
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Table 2. Results of swallowing tests according to type of stroke lesion

CL (n=61) SCL (n=54) BCL (n=48) p-value
Test days from stroke onset 4.76x1.34 5.15+1.27 4.50+1.73 0.031*
VESS score
FDS-total 24.82+13.18 25.72+12.00 26.77+12.16 0.782
FDS-oral 0.77+2.43 1.20+3.37 0.65+2.34 0.702
FDS-pharyngeal 25.03+14.81 24.52+10.68 26.13+11.32 0.761
PAS 4.92+2.81 5.63+2.54 5.27+2.50 0.349
PAS >6 29 (47.5) 32(59.3) 23 (47.9) 0.381
PCF 204.00+138.79 177.74+134.50 208.56%+110.50 0.309

Values are presented as meanztstandard deviation or number (%).

CL, cortical lesion group; SCL, subcortical lesion group; BCL, brainstem/cerebellar lesion group; VESS, videofluoro-
scopic swallowing study; FDS, Functional Dysphagia Scale; PAS, Penetration-Aspiration Scale; PCF, peak cough flow.
*p<0.05 by the Kruskal-Wallis and the chi-square test.

Table 3. Changes in feeding methods after early VESS

CL (n=61) SCL (n=54) BCL (n=48) Total (n=163)
Before After Before After Before After After
NOF 18 (29.5) 6(9.8) 10 (18.5) 10 (18.5) 13 (27.1) 8(16.7) 24 (14.7)
LD 17 (27.9) 41 (67.2) 24 (44.5) 34 (63.0) 14 (29.2) 31 (64.6) 106 (65.0)
NRD 26 (42.6) 14 (22.9) 20 (37.0) 10 (18.5) 21 (43.7) 9(18.8) 33(20.3)

Values are presented as number (%).
VESS, videofluoroscopic swallowing study; CL, cortical lesion group; SCL, subcortical lesion group; BCL, brainstem/
cerebellar lesion group; NOF, non-oral feeding; LD, limited diet; NRD, normal regular diet.

Table 4. Change patterns in feeding methods after early VFSS

CL (n=61) SCL (n=54) BCL (n=48) Total (n=163)

Relaxing control of the feeding method

NOF - LD 13 (21.3) 8 (14.8) 12 (25.0)

LD - NRD 3(4.9) 4(7.4) 4(8.3)

Total 16 (26.2) 12 (22.2) 16 (33.3) 44 (27.0)
Restricting control of the feeding method

NRD - LD 15 (24.6) 14 (25.9) 16 (33.3)

LD - NOF 1(1.6) 8(14.8) 7(14.6)

Total 16 (26.2) 22 (40.7) 23 (47.9) 61 (37.4)
No change in feeding method 29 (47.6) 20 (37.1) 9(18.8) 58 (35.6)

Values are presented as number (%).
VESS, videofluoroscopic swallowing study; CL, cortical lesion group; SCL, subcortical lesion group; BCL, brainstem/
cerebellar lesion group; NOF, non-oral feeding; LD, limited diet; NRD, normal regular diet.

(25.9%) in the SCL group, and 16 patients (33.3%) in the the VFSS were confirmed in the following two cases.
BCL group. There was no change in feeding method af-  First, PAS score higher than 6 were observed on the VESS
ter the initial DSP and VFSS performance in 58 patients when the WST produced no abnormal findings. Second,
(35.6%) (Table 4). the VFSS showed no abnormal findings, while the WST

Discrepancies in aspiration risk predicted by WST and indicated more than one abnormal finding. Discrepan-
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Table 5. Discrepancies in aspiration risk between WST and VESS results

CL SCL BCL Total
(n=61) (n=54) (n=48) (n=163)
WST (non-specific findings) and VFSS (PAS >6) 9 5 7 21
WST (abnormal sign >1) and VFSS (non-specific findings) 4 4 2 10
Discrepancies in aspiration risk between WST and VFSS 13 (21.3) 9(16.7) 9(18.6) 31(19.0)

Values are presented as number (%).

WST, Water Swallowing Test; VFESS, videofluoroscopic swallowing study; CL, cortical lesion group; SCL, subcortical le-

sion group; BCL, brainstem/cerebellar lesion group.

cies were observed in 13 of 61 (21.3%), patients in the CL
group, 9 of 54 (16.7%), patients in the SCL group, and 9
of 48 (18.6%) patients in the BCL group. Thus, in the total
sample of 163 cases, 31 (19.0%) showed discrepancies
(Table 5).

During the 3-week follow-up period after the VFSS,
aspiration pneumonia was observed in 3 patients (5.0%)
in the CL group, 5 patients (9.3%) in the SCL group, and
4 patients (8.3%) in the BCL group, for a total of 12 of
the 163 patients (7.4%). Aspiration pneumonia was ob-
served in some patients who required restricted dietary
methods. Among the patients who had aspiration pneu-
monia, the changes in dietary restrictions in each group
can be summarized as follows: in the CL group, 1 patient
changed from LD to NOFM and 2 patients from NRD to
NOEFM. Five patients in the SCL group changed from NRD
to LD. In the BCL group, 3 patients changed from NRD to
LD and 1 patient changed from LD to NOFM.

DISCUSSION

The purpose of the present study was to assess the use-
fulness of performing early VFSS within 7 days of stroke
onset and to observe the change patterns in feeding
methods. Compared to that before stroke onset, NRDs
could be maintained in 22.9% of the patients in the CL
group, 18.5% of the patients in the SCL group, and 18.8%
of the patients in the BCL group. Of the 163 patients in the
study, 33 (20.3%) maintained NRDs. In other words, ap-
proximately 80% of the patients had to alter their method
of nutritional intake after acute stroke. This level is simi-
lar to levels of 37%-78%, reported in previous studies,
depending on the assessment timing and the methods of
dysphagia measurement after stroke [2,3].

After early VFSS, feeding methods had to be modified
for 64.4% of patients, as determined by DSP. In these
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cases, the feeding method determined with DSP could be
relaxed in 27% of cases. However, 37.4% required more
restrictions than the feeding method determined with
DSP. Comparing changes from DSP in individual groups,
feeding methods were maintained without any change
in 47.6% of the patients in the CL group, 37.1% of the pa-
tients in the SCL group, and only 18.8% of the patients
in the BCL group, which saw the greatest change. These
findings indicate that DSP has limitations for measuring
silent aspiration and residual volumes and that combin-
ing VESS, which can evaluate such factors, with DSP at an
early stage, can more effectively manage stroke patients’
dysphagia.

A large-sample meta-analysis was conducted to deter-
mine the association between neuroanatomical lesions
and stroke dysphagia using MRI. It found that available
evidence was limited to infratentorial strokes. Among
these cases, pontine and medullary lesions were more
frequent than cerebellar or midbrain lesions [21]. Early
VESS, therefore, should be performed in cases of BCL le-
sions, especially if the lesions are pontine or medullary.
In such cases, the frequency of dysphagia is high and
changes in feeding methods could be significant, even if
there are no significant abnormal findings after DSP as
observed in the present study.

The WST is a screening tool commonly used in DSP.
Differences between the WST and the VESS results were
observed in 31 (19.0%) of the 163 patients. This finding
indicates that the WST has limited ability to detect silent
aspiration, although it is highly sensitive.

The timing of implementation after stroke can be con-
sidered as another factor that affects the discrepancies
in aspiration risk between the WST and the VESS results.
The WST is usually implemented within 24 hours after
stroke onset. In the present study, the timing of the VFSS
differed in each group, with 4.76+1.34 days in the CL
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group, 5.15+1.27 days in the SCL group, and 4.50+1.73
days in the BCL group. Prevalence of dysphagia has been
reported to be approximately 42%-67% within 3 days
after stroke onset [22,23]. Although recovery from mild-
moderate dysphagia was made within 7 days in most
cases, aspiration was continuously observed in approxi-
mately 50% of the patients with dysphagia [24]. Timing,
therefore, does not have large impact on the outcome as
long as the VFSS is implemented within 7 days.

In the present study, after early VFSS, PAS scores of 6-8
points were observed in 84 (51.5%) patients and the on-
set of aspiration pneumonia was observed in 12 (7.4%) of
the 163 patients. Aspiration pneumonia independently
increases the mortality risk. It is one of the main causes
of death in the first few days and weeks after stroke [25].
In previous studies, the frequency of aspiration pneumo-
nia has been reported to be 6%-10% [26]. In the present
study, the onset of aspiration pneumonia was observed
in 7.4% of the patients lower than 10%. This result can be
attributed to the patient selection criteria of the present
study that excluded bed ridden patients who could not
maintain a sitting position, patients who were unable
to cooperate, patients with MMSE scores of less than 10
points, and patients who were not mentally alert.

During the 3-week follow-up period, aspiration pneu-
monia was observed only in the patients for whom
feeding methods had to be restricted. Strong evidence
has been found for an association between the risk of
stroke-related pneumonia and delays in carrying out
comprehensive dysphagia assessment [27]. Accordingly,
if feeding methods are maintained without early VFSS,
the incidence of aspiration pneumonia should have been
higher in the 37.4% of patients who required feeding re-
strictions. As shown, early VFSS can be a useful tool in
the management of stroke patients, and a combination of
proper DSP and early VESS is essential for management
of dysphagia. However, there are no established guide-
lines for the optimal time to perform VFSS after stroke.

The present study, therefore, complemented DSPs
with the use of objective tests such as VESS to enable ap-
propriate modification of feeding methods for patients
placed under unnecessary restrictions despite improve-
ment in their condition and the early initiation of appro-
priate swallowing therapy. This combination of methods
can help acute stage stroke patients achieve improved
functional outcomes and quality of life. The present study

examined the patterns of changes in the feeding methods
of early stroke patients and, based on these results, sup-
ported the usefulness of early VESS. However, the present
study does have several limitations.

First, the VFSS cannot be performed for patients who
cannot maintain a sitting position or cannot cooperate.
Therefore, such patients were excluded from this study.
Second, although the patients were divided into differ-
ent groups according to brain lesion type in the study
design, not all brain lesions were observed because bi-
hemispheric stroke was not observed. Third, the study
design included brainstem lesions and cerebellar lesions
in the same group. A meta-analysis by Flower et al. [21]
has found evidence that dysphagia only exists in in-
fratentorial lesions, including those in the cerebellum. A
number of previous studies have classified patients into
two groups as supratentorial lesions (cortex, subcortex)
and infratentorial lesions. Hence, the present study in-
cluded brainstem lesions and cerebellar lesions in the
same group. However, close scrutiny of meta-analysis
results indicates that there is only a weak relation be-
tween cerebellar lesions and dysphagia in infratentorial
lesions [21]. Therefore, dysphagia risk might have been
underestimated because total number of cases in the BCL
group was increased following the inclusion of cerebellar
lesions. Fourth, selection bias might exist in this study.
More high-risk patients were included in the CL group
and the SCL group than those in the BCL group because
this study included all patients with brainstem lesions.
Finally, the three groups showed significant differences
in the initial K-MBI scores. Such differences in severity
might have affected the VFSS findings. In addition, the
occurrence of aspiration pneumonia cannot be eliminat-
ed. Further studies that compensate for these limitations,
therefore, are necessary.

In conclusion, this study aimed to demonstrate the
usefulness of performing early VFSS within 7 days of
stroke onset and found that more than two-thirds of the
patients required changes in their feeding methods af-
ter evaluation with VFSS. This study included patients
whose consciousness level or compliance was improved
after using NG tubes for feeding after performance of
DSPs within 24 hours. Moreover, the VESS was performed
within 7 days when the patient complained about aspira-
tion symptoms or a stuffed feeling in the throat while eat-
ing food, when dysarthria presented, or when the patient
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had a brainstem lesion. Changes in swallowing function
during the acute stroke phase can be especially dynamic
in these patients. Implementation of early VFSS not only
can facilitate a more appropriate dietary scheme, but also
can contribute to effective dysphagia management. Early
performance of the VESS, therefore, can improve stroke
patients’ functionality and quality of life and can contrib-
ute to prevention of aspiration pneumonia.
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