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Abstract: Background: Patients with severe dysphagia are usually fed using a nasogastric tube (NGT). Many
patients who receive long-term NGT feeding are unable to obtain sufficient nutrients orally immediately after
NGT removal. Thus, a transitional period involving oral diet training is required to transition from NGT
feeding to exclusive oral feeding. We aimed to investigate the therapeutic effect of oral diet training in
indwelling NGT patients with prolonged dysphagia. Methods: A total of 175 patients who were fed using an
NGT for more than 4 weeks were enrolled. Their swallowing function was evaluated by a videofluoroscopic
swallowing study (VESS). During the VFSS, patients received thick and thin barium while the NGT was
insulted. Then, the patients underwent a VFSS without an NGT thirty minutes after NGT removal. If a patient
had no aspiration with NGT inserted during the VFSS, oral diet training combined with NGT feeding was
recommended. Results: Of the 49 indwelling NGT patients who were recommended to receive oral diet
training, 39 (79.6%) transitioned to exclusive oral feeding. A transition period of 2-8 weeks was required for
them to achieve full oral feeding. Patients who were eligible for oral feeding trials showed no significant
aspiration during the VFSS with an NGT inserted and had sufficient cough function. Patients who required
prolonged NGT feeding and who could not complete oral trials showed significant aspiration during the VFSS
when an NGT was inserted. Conclusion: This study demonstrated that oral diet training combined with NGT
feeding was safe in patients with prolonged dysphagia who had sufficient cough function and no aspiration
during VFSS. We suggest that if the patient is a proper candidate for NGT removal, direct oral feeding training
with an NGT inserted could be a useful therapeutic strategy during the transitional period from long-term
NGT feeding to successful oral feeding.
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1. Introduction

Patients with severe swallowing difficulties usually use compensatory feeding method such as
nasogastric tube (NGT) feeding or parenteral nutrition.[1-3] NGT feeding may be an appropriate
alternative method to enteral feeding. However, some patients are fed using an NGT for relatively
long periods, which may have negative impact on their swallowing function.[4] Prolonged dysphagia
is strongly associated with poor functional outcomes after brain injury.[5,6]

Long-term NGT placement can also cause complications such as gastroesophageal reflux or
aspiration pneumonia, nasal wing lesions, and chronic sinusitis.[7] Although many studies and
guidelines recommend percutaneous endoscopic gastrostomy (PEG) tube insertion in patients with
prolonged dysphagia of more than 4-6 weeks[7-9], the appropriate patients and timing for this
intervention are controversial. Furthermore, there are many patients with prolonged NGT insertion
who do not want to undergo PEG tube insertion for various reasons.[10,11]
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Notably, passing a swallowing test does not guarantee the end of NGT feeding for dysphagic
patients. Patients with prolonged NGT insertion can lose oropharyngeal swallowing function[4], and
many patients who receive NGT feeding for a long time are unable to obtain sufficient amounts of
nutrients orally immediately after NGT removal.[12] There are also patients who require NGT
reinsertion due to aspiration pneumonia or malnutrition. As patients with dysphagia have various
etiologies and undergo different recovery processes, multiple and complex factors are associated
with successful exclusive oral feeding. Frequent evaluation and appropriate management of
dysphagia symptoms are very important strategies.

If the patient is a proper potential candidate for NGT removal, individualized and
comprehensive approaches are needed to achieve full oral feeding. At this point, we would like to
emphasize that a transitional period involving oral diet training is required to transition from long-
term indwelling NGT feeding to exclusive oral feeding. However, the impact of long-term indwelling
NGT insertion on oropharyngeal function remains largely unknown. Previous studies have shown
various results regarding the effect of long-term NGT insertion on swallowing function.[3,4,7]

This study aimed to evaluate the therapeutic effect of oral diet training in indwelling NGT
patients with prolonged dysphagia. We also attempted to identify factors that may be associated with
safe oral feeding attempts with the indwelling NGT.

2. Materials and Methods

This study was designed as a retrospective study. Dysphagic patients admitted to our institution
between February 01, 2020, and December 30, 2022, were screened for this study. We reviewed
patients’ medical chart who were evaluated VFSS during LGT feeding period. The study protocol
was approved by the institutional review board of the Catholic University of Korea, Daejeon St.
Mary’s Hospital (IRB No: DC22RISI0013). Because of the retrospective study design and minimal
harm to the patients, informed consent was waived. All patient-specific identifiers were deleted from
the data set before analysis.

2.1. Intervention

Medical records of 175 patients with severe dysphagia who were fed via an NGT for more than
4 weeks were retrospectively reviewed. The swallowing function of all patients was evaluated by a
video-fluoroscopic swallowing study (VESS). During the VESS, patients received thick and thin
barium while the NGT was insulted. Then, the patients’ NGTs were removed. Thirty minutes after
NGT removal, the patients underwent a VFSS without an NGT. All VESS processes were recorded,
and three expert physiatrists interpreted the results. The diet type was determined according to the
VESS results.

When the patient could safely swallow a therapeutic food containing a certain viscosity without
aspiration, the NGT was removed and oral feeding was recommended. However, if the total amount
of oral intake was insufficient, oral attempts combined with NGT feeding were recommended based
on the results of the VESS. In this case, oral trials were permitted with a minimum dose of 100 ml at
a time and a total amount less than 500 ml per day for the first few days until the patient could safely
swallow orally without complications. Only soft and thick therapeutic foods with a viscosity similar
to that of yogurt, not liquids or thin fluids, were allowed during oral trials. The oral trial volume was
gradually increased according to the patient’s condition. In patients with severe dysphagia who were
unable to safely receive oral feedings, NGT reinsertion was recommended, and oral trials were
prohibited. All patients received a personalized dietary prescription according to the results of VFSS
and received conventional dysphagia therapy. Follow-up VESS was performed every 2 to 4 weeks,
depending on the patient’s condition.

2.2. Patient Grouping

Patients were divided into one of the following 3 groups.
Group 1 included patients who could only consume food orally.
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Group 2 included patients who could attempt oral feeding combined with NGT insertion. In this
group, NGT feeding was the main feeding method. Patients in this group could intake therapeutic
food orally but were not able to intake sufficient amount of food orally; thus, oral feeding with an
indwelling NGT was attempted.

Group 3 included patients who were not able to attempt oral feeding with an indwelling NGT.

2.3. Evaluations

Swallowing function of patients was measured using the Functional Dysphagia Scale (FDS) and
Penetration Aspiration Scale (PAS) according to the VFSS result. The VFSS was performed with a
modified Logerman protocol by physiatrists.[13] The FDS is a calculation system used to estimate the
severity of dysphagia. This FDS is composed of 11 items, including 4 oral function items and 7
pharyngeal function items, which is observed during a VFSS.[14] A higher FDS indicates more severe
dysphagia.

The PAS can evaluate airway invasion. The score was determined according to the depth to
which food materials pass the vocal cord into the airway and whether the food materials entering an
airway can be expectorated.[15] The laryngotracheal aspiration categories correspond to levels 6-8 on
the PAS. A PAS score of 8 indicates that food materials enter the airway and pass below the vocal
folds and that no effort is made to expectorate the material.

Cough function was measured using a peak cough flowmetry (PCF) after the VFSS. Voluntary
coughing power was measured by performing patients cough as forcefully as possible using a peak
flow meter. They were allowed to exert their maximal effort at least 3 times. The maximum value
from the 3 trials was used for the statistical analysis. The PCF values are primary parameter widely
used to estimate voluntary cough ability[16,17]

3. Results

As shown in the flowchart (Figure 1), we reviewed the medical chart of 175 patients with
prolonged dysphagia who were fed via an NGT for more than 4 weeks. A total of 129 patients were
allowed to initiate an oral diet using therapeutic food after the VEFSS. Among the patients, 37 (28.7%)
required NGT reinsertion due to failure to achieve a sufficient oral feeding amount after NGT
removal. These patients were assigned to Group 2, where therapeutic foods were tried orally while
the NGT was inserted. Of the 46 patients who required NGT reinsertion after the VFSS, 12 (26.1%)
had no aspiration of the thick or thin fluid during the VEFSS with an NGT inserted. Therefore, these
patients were also assigned to Group 2 and orally administered therapeutic foods with an NGT
inserted. Of the 49 patients in Group 2 who underwent oral trials with an indwelling NGT, 39 (79.6%)
were transitioned to exclusive oral feeding. A transition period of 3-8 weeks was required for these
patients to achieve full oral feeding and removal of the NGT. Among the remaining 10 patients,
aspiration pneumonia occurred in 4 patients; otherwise, no further attempts were made because the
amount of oral intake was too low.
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Figure 1. Flowchart of the study.

Figure 2 shows the results of the VFSS with an NGT inserted. Patients assigned to Group 2 had
no aspiration when oral swallowing was attempted with an NGT inserted during the VFSS (Figure
2A). These patients were allowed an oral feeding trial with an NGT inserted. However, the patients
assigned to Group 3 showed aspiration when they tried to swallow orally with an NGT inserted
(Figure 2B). These patients were not allowed to undergo an oral feeding trial with an NGT inserted.

Figure 2. The results of the VFSS with an NGT inserted. 2-A: Patients assigned to Group 2 had no
aspiration when oral swallowing was attempted with an NGT inserted (arrow head) during the VFSS.
2-B: Patients assigned to Group 3 showed aspiration (arrow) when they tried to swallow orally with
an NGT inserted (arrow head).
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The demographic characteristics of the patients in each group are shown in Table 1. The patients

in Group 3 who were not allowed to attempt oral feeding trials with an NGT inserted were

significantly older, had a longer duration of NGT feeding before VFSS evaluation, had a greater rate
of tracheostomy, and had lower coughing ability than the patients in Groups 1 and 2.

Table 1. Demographic characteristics of patients.

Parameters Group 1 (n=92) Group 2 (n=49) Group 3 (n=34) p-value
Age 74.7+11.2 68.2+24.5 82.4+10.9 0.037
Gender (M/F) 58/34 22/27 18/16
Cause of Dysphagia
Stroke 66 (71.7%) 34 (69.4%) 20 (58.8%)
Hemorrhagic 32 (34.8%) 8 (16.3%) 14 (41.2%)
Ischemic 34 (37.0%) 26 (53.1%) 6 (17.6%)
Traumatic brain injury 12 (13.0%) 8 (16.3%) 0
Parkinson 0 2 (4.1%) 5 (14.7%)
ALS 0 1(2.0%) 1(3.0%)
Myopathy 3 (3.3%) 2 (4.1%) 0
Dementia 8 (8.7%) 0 6 (17.6%)
Others (medical condition) 3 (3.3%) 2 (4.1%) 2 (5.9%)
L-tube feeding duration (days) 51.6+35.4 66.1+40.6 79.1£14.8 0.01
Tracheostomy 2 (2.2%) 13 (26.5%) 19 (55.9%) 0.001
PCF 168.0£78.5 138.7+28.5 84.4+47.2 0.001
MBI 38.3+12.6 21.449.0 19.6+14.5 0.951

Values are number (%), ALS: amyotrophic lateral sclerosis, PCF: peak cough flow, MBI: modified Barthel index.

Table 2 shows the changes in swallowing function in each group with and without an NGT
inserted during the VFSS. For the patients in Group 1 who could receive oral feedings only, the FDS
score was not different between the VFSS with or without NGT inserted. The patients in Group 2
were eligible to undergo oral trials with an NGT inserted, and no significant differences were found
in the FDS scores between the VFSS with or without NGT inserted during the VFSS except for the
oral phase of the FDS. There was no significant aspiration during the VFSS when an NGT was
inserted. However, the patients in Group 3, who required prolonged NGT feeding without oral trials,
showed significant aspiration when they underwent VESS with an NGT inserted. The amount of
residue in the valleculae and pyriformis sinuses was greater with an NGT inserted than in those
without an NGT inserted. When comparing conditions with and without an NGT inserted, the FDS
and PAS scores of patients without an NGT inserted were slightly and significantly improved
compared to those with an NGT inserted.

Table 2. Changes of Swallowing and Cough Functions in each Groups with and without the NGT.
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Groupl (n=92) Group2 (n=49) Group3 (n=34)
L-tube (+)  L-tube(-)  p-value | L-tube(+)  L-tube(-) p-value |L-tube(+) L-tube(-)  p-value | p-value
(compare
three
group
without
NGT
FDS 415831  447+138 0974 |502+118 482+127 0.772 63.1+148 523409+ 003 0.012
(total, 0-100)
FDS 1222 3932 0515 |10.1+54 87455 0032 |111452 107450 0572 | 0.001
(oral, 0-)
FDS 372102 37.1+£112 0968 |40.249.7 39.1#06 0.951 4914112 425488+ 0002 |0.025

(pharyngeal, 0-)

FDS (vallecular 53+38 5542 0829 |62#.1 58439 0.671 | 95432 6542.0%" 0001 |0.037
residue, 0-12)

FDS (piriformis 32433 30433 0.695 |4.4226 4145 0903 | 7.3#43 7.0436" 0.725 | 0.018
sinus residue (0-12)

PAS (0-8) 2.1+0.6 12405 0711 |37+28 164.2 0513 | 6.4+25 58437 0.397 | 0.001

Values are scores, FDS: functional dysphagia scale, PAS: penetration aspiration scale. *: p <0.05 according to
Paired t- test before and after NGT remove within group. t: p <0.05 according to one-way analysis of variance
(ANOVA), compared three group without NGT.

As mentioned in Figure 2, the patients assigned to Group 2 did not undergo aspiration when
performing VESS with an NGT inserted, while the patients assigned to Group 3 underwent aspiration
when performing VFSS with an NGT inserted. Comparing the results of the three groups without an
NGT inserted condition, patients in Group 3 had significantly higher FDS scores in both the oral and
pharyngeal phases, and higher aspiration scores in the PAS than did those in the other groups (Table
2). The patients in Group 3 also had significantly lower coughing ability than patients who could
undergo an oral trial with an indwelling NGT (Table 1).

4. Discussion

In the present study, we aimed to investigate the therapeutic effect of oral diet training in long-
term indwelling NGT patients with chronic dysphagia. Our results demonstrated that the effect of
long-term NGT insertion on swallowing definitely differs according to various factors, and our study
also quantitatively revealed the effect of successive oral feeding training with an NGT inserted in
patients with long-term indwelling NGT. Most patients (79.6%) were able to obtain an adequate
amount of nutrition only orally, and the NGT could be removed after oral diet training with an NGT
inserted.

As mentioned previously, passing a swallowing test does not guarantee the end of NGT feeding.
Our data showed that among the 129 patients who underwent NGT removal and started an oral diet
after the VFSS, 37 (28.7%) returned to NGT feeding again because they did not achieve enough
nutrients through oral feed after NGT removal. In most cases, the patients were able to obtain an
adequate amount of nutrition orally after oral diet training with an NGT insertion state. And then,
they finally could undergo NGT removal.

Furthermore, of the 46 patients who required NGT feeding after the VFSS, 12 (26.1%) were able
to attempt oral diet training with an NGT inserted, and some of these patients achieved oral feeding
exclusively after oral diet training. Patients with prolonged NGT insertion may lose oropharyngeal
muscle swallowing function. For these patients, a transitional period involving training is required
during the transition from NGT feeding to full oral feeding.
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4.1. Factors Associated with Successive Oral Feeding

In this study, we attempted to identify factors that may be related to safe oral feeding with an
indwelling NGT. Our results showed that in patients with sufficient cough function and no aspiration
with an NGT inserted during the VESS, oral diet training would be a useful and safe procedure for
swallowing treatment.

Of the note, the patients in Group 3 who were unable to attempt oral feeding due to significant
aspiration during the VFSS with an NGT inserted were significantly older and had a higher rate of
tracheostomy than did the patients in Groups 1 and 2 (Table 1).

Age could also be a significant factor in determining whether a patient can receive oral feedings.
Previous studies revealed that an indwelling NGT had little effect on swallowing ability in young
and healthy adults,[18] whereas the opposite result was demonstrated in healthy older adults.[19]
These studies showed an age-related effect on swallowing function.[4,20] Aging is directly related to
the risk of multiple degenerative diseases and sarcopenic dysphagia.[21]

The presence of a tracheostomy tube also negatively affects swallowing function. Several
mechanisms have been proposed for swallowing dysfunction after a tracheostomy. Tethering of the
larynx by the tracheostomy tube may result in decreased laryngeal elevation.[22] The pharyngeal
pathway could be directly obstructed by the tube cuff.[23] Prolonged air diversion also causes
desensitization of the larynx.[24] Furthermore, tracheostomy also negatively affects coughing
ability.[17]

According to our results and previous findings, important factors prior to attempting oral
feeding with an NGT inserted are sufficient cough function, no aspiration during a VFSS with an
NGT inserted, younger age, and no tracheostomy. These factors are associated with the successive
achievement of oral feeding even when patients have a long-term indwelling NGT. Because
prolonged NGT insertion is an independent and negatively influencing factor in stroke recovery[5],
NGT must be removed as soon as possible when a patient can safely consume an oral diet.

4.2. Effect of NGT on Swallowing Function

Previous studies have reported various effects of NGT on swallowing, but the conclusions
remain controversial. Anatomically, the NGT occupies the space of the nasopharynx, oropharynx and
hypopharynx and can interfere with pharyngeal swallowing in patients with dysphagia.[3] NGT
feeding may interfere with the movement of the hyoid bone during swallowing.[4,25] In healthy
adults, the presence of an NGT is associated with delayed initiation of maximal pharyngeal
excursion. It also prolongs the opening time of the upper esophageal sphincter and the total
swallowing time.[18] A recent study demonstrated that the presence of an NGT negatively impacted
swallowing function in elderly stroke patients. Swallowing evaluations were significantly different
before and after NGT removal.[4,26]

The opposite results were showed in another study in which no significant differences were
found in swallowing function before and after NGT removal.[27] A review article concluded that the
risk of aspiration from small amounts of liquid was not differ significantly before and after NGT
removal, regardless of dysphagia or general functional level.[25]

Why are NGT effects different according to these studies? Because dysphagia patients have
various etiologies and exhibit multiple diverse clinical manifestations and recovery processes. Our
results also revealed that the effect of long-term NGT insertion on swallowing definitely differs
according to various factors. Thus, we triaged the patients and managed them differently according
to their swallowing ability.

As previously described, multiplex factors appear to be associated with swallowing function
and the ability to achieve full oral feeding after long-term NGT insertion, and it seems difficult to
generalize and draw conclusions about the impact of long-term NGT insertion on swallowing.
Individual evaluation and multidisciplinary approaches are needed for chronic dysphagia patients
to achieve successful oral feeding.

4.3. Therapeutic Effect of Oral Diet Training with an Indwelling NGT
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Generally, the goals of dysphagia treatment focus on safe oral diets and adequate nutritional
intake, which include oral motor facilitation, electrical stimulation, and muscle strength training
related to swallowing and breathing [28,29].

Oral motor therapy is a traditional effective dysphagia therapy [28,30] that consists of direct
manual stroking, active oral motor exercises, and passive sensory stimulation. Direct oral diet
training can certainly achieve these oral motor facilitation effects, and furthermore, it can induce the
coordination of swallowing muscles. Direct oral training may also stimulate the pharyngeal walls
during swallowing of food. It affects pharyngeal efferent nerves and triggers swallowing reflexes and
pharyngeal wall movement. In patients with pharyngeal weakness due to neurogenic or degenerative
dysphagia, the mechanical effect of an NGT may negatively affect swallowing [4,17]. However, after
oral diet training, patients who had improved pharyngeal weakness or recovered dysphagia were
unaffected by the mechanical effect of NGT on swallowing.

A previous study revealed that one of the factors associated with the achievement of oral intake
ability in stroke patients was starting oral intake early.[31] Our protocol could help patients start oral
intake combined with an indwelling NGT early, resulting in better functional outcomes. Based on
our results, we propose that, if the patient is a proper, potential candidate for NGT removal, our
direct oral feeding training with an NGT inserted can accelerate NGT removal and help patients
achieve full oral feeding. To date, direct oral training attempts with an NGT inserted have not been
evaluated, and our trial is the first preliminary study.

4.4. Percutaneous Endoscopic Gastrostomy Tube Insertion

In terms of PEG tube insertion, there are no strict guidelines on who is the best indication or
when is the best time. Current guidelines recommend PEG tube insertion in cases of prolonged
dysphagia of more than 4-6 weeks[7-9], and many patients with prolonged NGT insertion do not
want to undergo PEG tube insertion for various reasons.[10] Some of the included patients had an
indwelling NGT for a period exceeding 36 months.[10]

In our study, among the 175 patients who had a prolonged indwelling NGT, 44 (25.1%) could
not undergo NGT removal during the study period. We suggest that if a patient is older and has no
expectation of improvement in oral feeding due to brain lesions of the central pattern generator
involved in swallowing function or advanced stages of dementia, it may be better to insert a PEG
tube early to support adequate nutrition, improve the patient’s quality of life and prevent further
complications. A recent review article recommended PEG tube insertion before weight loss due to
disease to provide adequate nutrition.[8] Even with PEG tube insertion, our oral diet training protocol
can be applied if a patient’s condition improves and there are appropriate indications for our
protocol.

4.5. Limitations

Our study was designed as a retrospective medical chart review, so we were unable to conduct
a randomized controlled trial of oral diet training. In addition, this study included a small number of
patients, and we could not divide patients according to brain lesion or disease characteristics. Patients
had different indwelling NGT periods, and long-term follow-up VESS could not be performed for all
patients, which may have affected the results. Therefore, further studies involving more participants,
and well-designed randomized controlled trials with longer follow-up periods are needed.

5. Conclusions

This study investigated the therapeutic effect of oral diet training with an NGT inserted in
patients with chronic dysphagia. Our results quantitatively revealed the successive effects of oral
feeding training with an NGT inserted in patients with long-term indwelling NGT. We also provided
the appropriate indications for direct oral training. Direct oral training with an NGT inserted has
therapeutic effects on oral motor facilitation, swallowing muscle coordination, and pharyngeal wall
stimulation.
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As chronic dysphagia patients exhibit different recovery processes associated with multiple
factors, frequent evaluation and appropriate personalized management of dysphagia symptoms are
very important strategies. We suggest that if the patient is a proper candidate for NGT removal, our
method of direct oral feeding training with an NGT inserted could be a useful therapeutic strategy
during the transitional period from long-term NGT feeding to successful oral feeding.
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