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Objective  To investigate the clinical factors associated with successful gastrostomy tube weaning in patients with 
prolonged dysphagia after stroke.
Methods  This study involved a retrospective medical chart review of patients diagnosed with prolonged dysphagia 
after stroke who underwent gastrostomy tube insertion between May 2013 and January 2020. Forty-seven patients 
were enrolled and consequently divided into gastrostomy tube sustaining and weaning groups. The numbers 
of patients in the sustaining and weaning groups were 31 and 16, respectively. The patients’ demographic data, 
Korean version of Mini-Mental State Examination (K-MMSE) score, Korean version of the Modified Barthel Index 
(K-MBI), Functional Dysphagia Scale (FDS) score, and Penetration-Aspiration Scale (PAS) score were compared 
between the two groups. A videofluoroscopic swallowing study was performed before making the decision of 
gastrostomy tube weaning. The clinical factors associated with gastrostomy tube weaning were then investigated.
Results  There were significant differences in age; history of aspiration pneumonia; K-MMSE, FDS, and PAS 
scores; and K-MBI between the groups. In the multiple logistic regression analysis, the FDS (odds ratio [OR]=0.791; 
95% confidence interval [CI], 0.634–0.987) and PAS scores (OR=0.205; 95% CI, 0.059–0.718) were associated with 
successful gastrostomy tube weaning. In the receiver operating characteristic curve analysis, the FDS and PAS 
were useful screening tools for successful weaning, with areas under the curve of 0.911 and 0.918, respectively.
Conclusion  In patients with prolonged dysphagia, the FDS and PAS scores are the only factors associated with 
successful gastrostomy tube weaning. An evaluation of the swallowing function is necessary before deciding to 
initiate gastrostomy tube weaning.
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INTRODUCTION

Dysphagia is a common complication after stroke, 
causing a nutritional deficit and aspiration pneumonia. 
In patients with dysphagia after stroke, enteral feeding 
through a tube is essential when they find it difficult to 
feed orally. Recovery of the swallowing function is typi-
cally observed within 2 weeks; however, in 11%–13% of 
patients with stroke, dysphagia can persist for months 
[1]. Continuous feeding through a nasogastric tube in pa-
tients with prolonged dysphagia induces complications, 
such as aspiration pneumonia, vocal cord dysfunction, 
and gastroesophageal reflux [2]. Therefore, percutaneous 
gastrostomy is recommended in patients with prolonged 
dysphagia when swallowing difficulty persists for more 
than 3 weeks [3].

In a previous study, feeding through a gastrostomy tube 
during long-term rehabilitation was found to be safer 
and more effective than feeding through a nasogastric 
tube [4]. In another study, feeding through a gastrostomy 
tube resulted in improved nutritional status and fewer 
complications, including aspiration pneumonia, than did 
feeding through a nasogastric tube, in patients with dys-
phagia lasting more than 6 weeks [5].

However, sustained feeding through a gastrostomy tube 
causes complications, such as granuloma formation and 
local wound infection, which can be an obstacle to active 
rehabilitation [3]. Therefore, gastrostomy tube weaning is 
advisable when continuous neurorehabilitation improves 
the swallowing function and makes oral feeding possible. 
Several studies have been conducted on the clinical fac-
tors associated with gastrostomy tube weaning based on 
videofluoroscopic swallowing study (VFSS) findings. One 
study suggested that the absence of aspiration and ab-
sence of pharyngeal trigger delay were predictive factors 
for percutaneous endoscopic gastrostomy (PEG) tube 
removal [6]. Another study suggested that aspiration dur-
ing VFSS was a predictor of gastrostomy tube removal [7]. 
However, screening tests for gastrostomy tube weaning 
have not been reported. In addition, most previous stud-
ies did not apply scales commonly used in the interpreta-
tion of the VFSS findings. In other studies, the scales used 
to interpret the VFSS findings were different. Although 
rare, some patients who were successfully weaned from 
a gastrostomy tube had an enteral feeding tube inserted 
owing to various causes in clinical trials. However, knowl-

edge on these causes is limited.
Herein, we investigated the clinical factors and screen-

ing tests associated with successful gastrostomy tube 
weaning in patients with prolonged dysphagia after 
stroke. The VFSS findings were interpreted using scales 
commonly applied in clinical settings. Further, we inves-
tigated the cause for reinsertion of enteral feeding tubes 
among patients successfully weaned from a gastrostomy 
tube.

MATERIALS AND METHODS

Subjects
This study involved a retrospective review of the medi-

cal charts of patients diagnosed with acute stroke at Ko-
sin University Gospel Hospital between May 2013 and 
January 2020. It was approved by the Institutional Review 
Board of Kosin University Gospel Hospital (No. 2020-07-
022). The informed consent was waived. The inclusion 
criteria were (1) a diagnosis of stroke following a neuro-
logical examination and brain imaging; (2) obtainment of 
data from VFSS before deciding to wean the patient from 
a gastrostomy tube; (3) PEG or percutaneous radiologic 
gastrostomy (PRG); and (4) prolonged dysphagia requir-
ing non-oral feeding for 2 weeks or more after onset of 
acute stroke. Conversely, the exclusion criteria were (1) 
a history of stroke; (2) unexpected gastrostomy tube re-
moval owing to dislodgement; (3) reinsertion of an en-
teral feeding tube after gastrostomy tube weaning; and (4) 
multifocal or bilateral lesions of the brain.

According to previous studies, gastrostomy tube inser-
tion is usually recommended when patients with stroke 
need long-term enteral feeding for more than 4 weeks [2-
4]. Gastrostomy tube insertion was determined on the 
basis of the findings of the initial VFSS performed during 
acute stroke and follow-up VFSS performed after 3 weeks 
of stroke onset. Based on the findings of the latter, we 
determined who among the patients needed long-term 
enteral feeding for more than 4 weeks. Among these pa-
tients, gastrostomy tube insertion was performed when 
no recovery of dysphagia was observed in the follow-up 
VFSS compared with the initial VFSS and when aspira-
tion was observed.

A total of 1,023 patients were screened during the ret-
rospective study. Among these patients, 92 underwent 
gastrostomy tube insertion owing to prolonged dyspha-
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gia, and all of them underwent VFSS. Thirty-five patients 
were excluded in accordance with the exclusion criteria; 
seven patients were further excluded because swallow-
ing rehabilitation was discontinued owing to worsening 
of their medical condition. Among the patients whose 
stroke onset exceeded 1 month, there were three cases of 
nasogastric tube to gastrostomy tube conversion. These 
patients were also excluded because the mean duration 
from stroke onset to gastrostomy tube insertion differed 
from that in this study. Finally, 47 patients were enrolled, 
with 31 patients (66%) categorized in a sustaining group 
and 16 (34%) in a weaning group.

Using medical records, we investigated the patients’ 
sex, age, type of stroke, location of the brain lesion, lesion 
hemisphere, type of percutaneous gastrostomy, history of 
aspiration pneumonia, functional status, and VFSS find-
ings. The type of stroke was divided into ischemic and 
hemorrhagic types. Subarachnoid hemorrhages were 
excluded. The location of the brain lesion was divided 
into brainstem and non-brainstem locations. Lesions in 
the middle, anterior, and posterior cerebral arteries were 
assigned to the non-brainstem group and lesions in the 
midbrain, pons, and medulla to the brainstem group. 
The lesion hemispheres were divided into left and right 
hemispheres. The gastrostomy type was divided into PEG 
and PRG. Functional status was determined using the 
Korean version of the Mini-Mental State Examination (K-
MMSE) and the Korean version of the Modified Barthel 
Index (K-MBI); the K-MMSE was used to measure the 
cognitive function and the K-MBI to measure activities 
of daily living. The K-MMSE and K-MBI were used before 
making the decision of gastrostomy tube weaning.

All patients underwent appropriate rehabilitation for 
swallowing difficulty until the decision on gastrostomy 
tube weaning. After the VFSS, the patients were classified 
into the sustaining group or weaning group. The decision 
of gastrostomy tube weaning was achieved through an 
iterative group discussion involving the attending physi-
cian, occupational therapist, and experienced physician 
with expertise on dysphagia. Gastrostomy tube weaning 
was determined on the basis of (1) recovery of swallowing 
difficulty following dysphagia rehabilitation, (2) ability 
to maintain a sitting position, and (3) whether aspiration 
disappears in VFSS when a food thickener is used. After 
gastrostomy tube weaning, all patients were fed a dys-
phagia diet. Over the course of 3 days, the women aimed 

at consuming 1,800 kcal/day and men at consuming 
2,100 kcal/day. All patients were transferred to another 
hospital after weaning or sustaining the gastrostomy tube 
and followed up for 3 months as outpatients. Among the 
patients weaned off from a gastrostomy tube, we inves-
tigated those who underwent reinsertion of an enteral 
feeding tube and the cause of reinsertion. These patients 
were then excluded from the weaning group because of 
the reinsertion of an enteral feeding tube.

VFSS
In this study, all participants underwent gastrostomy 

tube insertion 3 weeks after the onset of acute stroke. At 
approximately 3 months after tube insertion, VFSS was 
performed by an experienced radiology technician be-
fore the decision on gastrostomy tube weaning. The par-
ticipants were asked to swallow a barium-impregnated 
bolus comprising 5 mL of a thin liquid and pudding. The 
VFSS was recorded using video clips, and two rehabilita-
tion physicians interpreted the clips. The VFSS findings 
were interpreted using the Functional Dysphagia Scale 
(FDS) and the Penetration-Aspiration Scale (PAS) [8,9]. 
If the interpretations differed between the two rehabili-
tation physicians, we adopted the interpretation of the 
more experienced physician.

Both the FDS and PAS are commonly used to interpret 
VFSS findings in clinical settings. The FDS consists of the 
oral and pharyngeal phases, with possible scores of 0 to 
a maximum of 100 points. The closer the FDS score is 
to 100 points, the greater the severity of swallowing dif-
ficulty. Conversely, the PAS consists of the presence or 
absence of penetration, aspiration, level of airway inva-
sion, and ability for ejection after penetration or aspira-
tion, with a minimum score of 1 point to a maximum of 8 
points. The closer the PAS score is to 8 points, the greater 
the severity of swallowing difficulty.

Statistical analysis
The Mann–Whitney U test and Pearson chi-square test 

were performed to compare sex, age, the type of stroke, 
the location of the brain lesion, the type of gastrostomy, 
history of aspiration pneumonia, the K-MBI, and the K-
MMSE, FDS, and PAS scores between the sustaining and 
weaning groups. The components of the FDS between 
the sustaining and weaning groups were also compared. 
A multiple logistic regression analysis was used to inves-



Bo Seong Jang, et al.

36 www.e-arm.org

tigate the independent clinical factors associated with 
successful gastrostomy tube weaning in terms of odds 
ratios (OR) and 95% confidence intervals (CIs), with the 
significance level set at p<0.05. A receiver operating char-
acteristic (ROC) curve was used to determine the screen-
ing tests associated with successful gastrostomy tube 
weaning, with the area under the curve (AUC) set at >0.5. 

The cutoff value, sensitivity, and specificity of the screen-
ing tests were calculated using the ROC curve. A partial 
correlation analysis between the FDS and PAS was per-
formed after adjusting for age and a reliability analysis to 
evaluate their inter-rater reliability. Statistical Package for 
the Social Sciences version 25.0 (IBM, Armonk, NY, USA) 
was used for statistical analysis.

Table 1. Demographic characteristics of the patients

Variable Sustaining group (n=31) Weaning group (n=16) p-value
Sex

   Male 14 (45) 7 (43) 0.683

   Female 17 (55) 9 (57)

Age (yr) 72.5±6.8 66.8±5.7 0.012*

Duration (day)

   From stroke onset to tube insertion 21.8±3.3 20.9±3.7 0.289

   From stroke onset to VFSS 110.4±9.9 108.9±12.2 0.840

   From tube insertion to weaning 90.9±10.8

Medical history

   Hypertension 18 (58) 8 (50) 0.598

   Diabetes mellitus 10 (32) 5 (31) 0.944

   Coronary artery disease 10 (32) 7 (44) 0.437

   Atrial fibrillation 9 (29) 6 (38) 0.555

   Tracheostomy 3 (10) 1 (6) 0.690

Type of stroke

   Ischemic 25 (81) 12 (75) 0.913

   Hemorrhagic 6 (19) 4 (25)

Location of the brain lesion

   Brainstem 7 (23) 4 (25) 0.748

   Non-brainstem 24 (77) 12 (75)

Lesion hemisphere

   Left hemisphere 28 (90) 13 (81) 0.238

   Right hemisphere 3 (10) 3 (19)

Type of gastrostomy

   PEG 19 (61) 8 (50) 0.700

   PRG 12 (39) 8 (50)

History of aspiration pneumonia 14 (45) 2 (12) 0.045*

K-MBI 34.8±9.8 50.9±10.0 <0.001***

K-MMSE score 11.1±5.0 15.9±5.4 0.009**

FDS score 50.5±15.3 25.4±8.4 <0.001***

PAS score 4.5±1.2 2.2±1.0 <0.001***

Values are presented as number (%) or mean±standard deviation. 
VFSS, videofluoroscopic swallowing study; PEG, percutaneous endoscopic gastrostomy; PRG, percutaneous radiologic 
gastrostomy; K-MBI, Korean version of the Modified Barthel Index; K-MMSE, Korean version of the Mini-Mental State 
Examination; FDS, Functional Dysphagia Scale; PAS, Penetration-Aspiration Scale.
*p<0.05, **p<0.01, ***p<0.001 using the Mann–Whitney U test and Pearson chi-square test.
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RESULTS

The demographic characteristics of the sustaining and 
weaning groups are presented in Table 1. The mean dura-
tion from stroke onset to gastrostomy tube insertion was 
21.8 and 20.9 days in the sustaining and weaning groups, 
respectively. The mean duration from stroke onset to 
VFSS was 110.4 and 108.9 days in the sustaining and 
weaning groups, respectively. The mean duration from 
gastrostomy tube insertion to weaning was 90.9 days in 
the weaning group. There were significant differences in 

age, history of aspiration pneumonia, the K-MBI, and the 
K-MMSE, FDS, and PAS scores between the two groups. 
However, there were no significant differences in sex 
and the type of stroke, location of the brain lesion, le-
sion hemisphere, and type of gastrostomy between the 
sustaining and weaning groups. In the comparison of 
the components of the FDS between the sustaining and 
weaning groups, significant differences in triggering of 
pharyngeal swallowing (p=0.006), laryngeal elevation 
and epiglottic closure (p=0.003), and coating of the pha-
ryngeal wall after swallowing (p=0.014) were observed 

Table 2. Comparison of the components of the FDS between the sustaining and weaning groups

Component Sustaining group (n=31) Weaning group (n=16) p-value
Lip closure 18 (58) 7 (44) 0.351

Bolus formation 21 (68) 6 (38) 0.065

Residue in the oral cavity 17 (55) 8 (50) 0.753

Oral transit time 19 (61) 6 (38) 0.121

Triggering of pharyngeal swallowing 27 (87) 8 (50) 0.006**

Laryngeal elevation and epiglottic closure 22 (71) 4 (25) 0.003**

Nasal penetration 6 (19) 3 (19) 0.960

Residue in the valleculae 20 (65) 7 (44) 0.172

Residue in the pyriform sinuses 20 (65) 6 (38) 0.078

Coating of the pharyngeal wall after swallowing 23 (74) 6 (38) 0.014*

Pharyngeal transit time 23 (74) 9 (56) 0.211

Values are presented as numbers (%) of abnormal findings on videofluoroscopic swallowing study.
FDS, Functional Dysphagia Scale.
*p<0.05, **p<0.01 using Pearson chi-square test.

Table 3. Multiple logistic regression analysis of the inde-
pendent clinical factors associated with successful gas-
trostomy tube weaning

OR (95% CI) p-value
FDS score 0.791 (0.634–0.987) 0.038*

PAS score 0.205 (0.059–0.718) 0.013*

Age 0.880 (0.741–1.044) 0.134

History of aspiration  
pneumonia

0.224 (0.020–2.433) 0.849

K-MBI 1.110 (0.899–1.233) 0.241

K-MMSE score 1.050 (0.862–1.280) 0.317

OR, odds ratio; CI, confidence interval; FDS, Functional 
Dysphagia Scale; PAS, Penetration-Aspiration Scale; K-
MBI, Korean version of the Modified Barthel Index; K-
MMSE, Korean version of the Mini-Mental State Exami-
nation.
*p<0.05.
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Fig. 1. Receiver operating characteristic (ROC) curve of 
the Functional Dysphagia Scale (FDS) and Penetration-
Aspiration Scale (PAS) for successful gastrostomy tube 
weaning.
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(Table 2). In the multiple logistic regression analysis, 
the FDS (OR=0.791; 95% CI, 0.634–0.987) and PAS scores 
(OR=0.205; 95% CI, 0.059–0.718) were found to be the in-
dependent clinical factors associated with successful gas-
trostomy tube weaning (Table 3). In the ROC curve analy-
sis, the FDS and PAS were found to be useful screening 
tests for successful gastrostomy tube weaning (Fig. 1). 
The FDS had an AUC of 0.911, with a sensitivity and spec-
ificity of 73.5% and 93.7%, respectively, and a cutoff value 
of 37.5. Conversely, the PAS had an AUC of 0.918, with a 
sensitivity and specificity of 79.4% and 87.5%, respective-
ly, and a cutoff value of 3.5 (Table 4). In the partial corre-
lation analysis, there was a significant correlation found 
between the FDS and PAS after adjusting for age (r=0.779, 
p<0.001) (Table 5). In the reliability analysis, the inter-
rater reliability of the FDS and PAS was 0.655 and 0.831, 
respectively. The causes for the reinsertion of an enteral 
feeding tube after gastrostomy tube weaning were aspira-
tion pneumonia (33%), recurrent stroke (33%), myocar-
dial infarction (22%), and unknown cause (11%) (Fig. 2).

DISCUSSION

The purpose of our study was to investigate the clini-
cal factors and screening tests associated with successful 
gastrostomy tube weaning in patients with prolonged 
dysphagia after stroke. Currently, there is no existing 
gold standard for weaning gastrostomy tubes. This study 
is relevant in that the FDS and PAS were presented as 
screening tests for gastrostomy tube weaning, and the 
cutoff scores were reported. In addition, only a few pre-
vious studies have comprehensively considered the K-
MBI; FDS, PAS, and K-MMSE scores; demographic data 
in relation to the brain lesions; and gastrostomy type. In 
this study, the FDS and PAS scores were the only clini-
cal factors associated with successful gastrostomy tube 
weaning.

In patients with swallowing difficulty after stroke, VFSS 
has been considered the gold standard for the diagnosis 
of dysphagia [10]. The methods used to interpret VFSS 
findings were different in each previous study. In this 
study, we interpreted the VFSS findings using the FDS 

and PAS, both of which are commonly used in clinical 
settings. Han et al. [11] suggested that the Videofluoro-
scopic Dysphagia Scale (VDS) can be useful in predict-
ing persistent dysphagia in patients with stroke for more 
than 6 months. The components of the FDS are similar to 
those of the VDS. Similar to the previous study, our study 
showed that the FDS score served as an independent 
predictive clinical factor in patients with prolonged dys-
phagia. In comparison, the components of the FDS, i.e., 
triggering of pharyngeal swallowing, laryngeal elevation 
and epiglottic closure, and coating of the pharyngeal wall 
after swallowing, were significantly different between 
the sustaining and weaning groups in this study. A previ-
ous study has also suggested the absence of pharyngeal 
trigger delay and aspiration as predictive factors for the 
removal of PEG tubes [6].

The PAS offers the advantage that it takes relatively 
less time to interpret the scores than other methods and 
that it exhibits a high inter-rater reliability [12]. However, 
previous studies on the PAS were mostly based on naso-
gastric tube removal, and it was difficult to find a study of 
gastrostomy tube weaning based on the PAS score [13,14]. 
In this study, the PAS score was found to be an inde-

Table 4. ROC curve analysis of the AUC, cutoff values, 
sensitivity, and specificity of the FDS and PAS

Variable AUC Cutoff value Sensitivity Specificity
FDS 0.911 37.5 0.735 0.937

PAS 0.918 3.5 0.794 0.875

ROC, receiver operating characteristic; AUC, area under 
the curve; FDS, Functional Dysphagia Scale; PAS, Pene-
tration-Aspiration Scale.

Table 5. Correlation between the FDS and PAS

FDS p-value
PAS 0.779 <0.001***

The variable is the correlation coefficient.
FDS, Functional Dysphagia Scale; PAS, Penetration-Aspi-
ration Scale.
***p<0.001 in the partial correlation analysis after adjust-
ing for age.

0 100

33%33% 22% 11%

Recurrent strokeAspiration pneumonia Unknown causeMyocardial infarction

Fig. 2. Causes of tube reinsertion 
(n=9) in the weaning group.
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pendent predictive factor, and the PAS was considered 
a screening test for successful gastrostomy tube wean-
ing. The FDS and PAS would then likely be useful for 
interpreting VFSS findings before planning gastrostomy 
tube weaning in patients with prolonged dysphagia after 
stroke.

In this study, the K-MBI and K-MMSE score were used 
to estimate the patients’ functional status. A previous 
study has investigated the factors associated with PEG 
tube removal using the MBI and MMSE score [6]. Neither 
were predictive factors for the removal of the PEG tube in 
post-stroke dysphagia cases. In our study, the K-MBI and 
K-MMSE score were not found to be predictive indepen-
dent factors for gastrostomy tube weaning. According to 
a previous study, prolonged dysphagia was significantly 
associated with the Barthel index [15]. The MBI, particu-
larly for patients with under 20 points, was a useful com-
ponent of assessment to predict prolonged dysphagia. 
The average K-MBI in the sustaining group in our study 
was 34.8 points, and most patients had a K-MBI higher 
than 20 points. Therefore, the K-MBI was not associated 
with successful gastrostomy tube weaning herein.

In some previous studies, there was no significant as-
sociation found between the location of the brain lesion 
and prolonged dysphagia [16,17]. Our study found no 
significant differences in the location of the brain lesions 
(brainstem or non-brainstem) between the groups. Sex, 
brainstem infarct, right hemispheric infarct, and pneu-
monia also had no significant association with prolonged 
dysphagia. The relationship between the type of stroke 
and prolonged dysphagia is not well understood. Ac-
cording to a systematic review of dysphagia after stroke, 
there was no sufficient evidence to prove the effect of the 
type of stroke [18]. No significant difference in the type 
of stroke between the gastrostomy tube sustaining and 
weaning groups has been reported, as is the case in our 
study [6,7].

In our study, there were no significant differences in the 
type of gastrostomy between the sustaining and weaning 
groups. In a previous study, PRG was superior to PEG in 
patients with amyotrophic lateral sclerosis [19]. However, 
we could not confirm the superiority of PRG because the 
cause of dysphagia differed from that in our study. In 
another study, PEG and PRG were found to be safe and 
useful for nutritional delivery in an acute care setting [20]. 
No significant difference in minor complications was 

found between the two methods, although a difference in 
cost was evident, with PEG costing 44% more than PRG 
[20]. In this study, no definite indication was seen with 
respect to the choice of PEG or PRG, and the type of gas-
trostomy was determined by the attending physician. In 
general, we observed no sufficient evidence for the supe-
riority of gastrostomy-type selection.

In previous studies, age was reported as an indepen-
dent predictive factor for gastrostomy tube weaning 
[7,21]. However, in our study, age was not found to be 
a predictive factor for gastrostomy tube weaning. This 
could be because younger patients with gastrostomy 
tubes had more severe stroke and irreversible dysphagia 
[6]. However, there were no data on the severity of stroke 
in our study. Therefore, further studies including the se-
verity of stroke are needed.

We followed up patients in whom gastrostomy tubes 
were removed 3 months after weaning. Among the 25 
patients who were weaned from a tube, nine experienced 
reinsertion of an enteral feeding device in the form of a 
nasogastric, PEG, or PRG tube. Laryngeal elevation and 
epiglottic closure were significantly different between 
the sustaining and reinsertion groups. When considering 
gastrostomy tube weaning, a careful evaluation of laryn-
geal elevation and epiglottic closure can be helpful in 
predicting reinsertion. The reasons for reinsertion were 
recurrent stroke, aspiration pneumonia, and myocardial 
infarction. These patients may not have fully recovered 
from dysphagia owing to aspiration pneumonia. There-
fore, it is important to follow up patients weaned from a 
gastrostomy tube through continuous and regular VFSS.

Our study had some limitations. First, we could not 
compare the superiority between the FDS and PAS owing 
to the lack of a gold standard for gastrostomy tube wean-
ing. Second, the severity of stroke and functional status 
at admission were not included. Finally, the cutoff score 
for the PAS was too low. A PAS score of 6 points or more 
indicates aspiration; however, the cutoff score for the PAS 
in this study was 3.5 points. It is thought that we strictly 
planned gastrostomy tube weaning.

A gastrostomy tube is an effective method of feeding a 
patient with prolonged dysphagia after stroke. However, 
long-term use of a gastrostomy tube can induce various 
complications, and oral feeding has various advantages 
compared with gastrostomy tube feeding. Therefore, gas-
trostomy tubes should be removed following recovery of 
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the swallowing function. In our study, the FDS and PAS 
scores were the only factors associated with successful 
gastrostomy tube weaning. The FDS and PAS also proved 
to be useful screening tests for successful gastrostomy 
tube weaning. Therefore, it is important to evaluate the 
swallowing function using the FDS and PAS before mak-
ing a decision on gastrostomy tube weaning in patients 
with prolonged dysphagia after stroke.
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