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Intermittent Oroesophageal
Tube Feeding via the Airway in Patients
With Dysphagia
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Objective To investigate the feasibility of the use of the oropharyngeal airway (OPA) during intermittent oro-
esophageal tube (IOET) feeding.

Methods Ten patients, who were evaluated using the videofluoroscopic swallowing study (VFSS), were enrolled.
One patient withdrew from the study during the study period. Tube insertion time with and without OPA use was
recorded in the same patients in a random order during the VESS. Patients who could safely undergo IOET feeding
were then randomly allocated to 2 groups (OPA and non-OPA). Satisfaction Questionnaire with Gastrostomy
Feeding (SAGA-8) scores and pneumonia incidence were assessed on the 3rd and 10th day after the VFSS. Non-
parametric analysis was used for statistical analyses.

Results The IOET insertion time was significantly shorter in the OPA group than in the non-OPA group (17.72+5.79
vs. 25.41£10.41 seconds; p=0.017). Complications were not significantly different between the 2 groups (p=0.054).
Furthermore, although there were no significant differences in the SAGA-8 scores (25.50+2.38 vs. 21.40+3.13;
p=0.066), which reflect the patient/caregiver satisfaction and the ease of tube insertion, patients in the OPA group
tended to be more satisfied with the feeding procedure.

Conclusion Although the small size of the study cohort is a limitation of our study, the use of the OPA appears to
be beneficial during IOET feeding in patients with dysphagia.
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Intermittent Oroesophageal Tube Feeding via the Oropharyngeal Airway

INTRODUCTION

Dysphagia may lead to aspiration pneumonia, mal-
nutrition, or dehydration [1]. Hence, an appropriate
alternative feeding method is required in patients with
dysphagia. The usual methods for nutritional support
include parenteral and enteral nutrition. As the par-
enteral route cannot provide sufficient nutrition and is
associated with the risk of bacterial infection, enteral
nutrition is considered to be more suitable for patients
with an intact intestinal tract. Common enteral feeding
methods include nasogastric tube use and percutaneous
endoscopic gastrostomy. Since continuous feeding via a
nasogastric tube reportedly leads to complications such
as inflammation, restriction of oropharyngeal movement,
gastro-esophageal reflux, diarrhea, and aspiration pneu-
monia, short-term use of this method is recommended
[2]. Although percutaneous endoscopic gastrostomy is
relatively safe and can be used for long-term nutritional
support, this procedure is invasive and can be associated
with complications such as bleeding, infection, mucosal
ulcer, diarrhea, and reflux [3].

Intermittent oroesophageal tube (IOET) feeding was
first used in 1985 for nutritional support in children with
dysphagia [2]. Its subsequent application in stroke pa-
tients reduced the incidence of complications such as
pneumonia, diarrhea, and reflux [2,4,5]. However, IOET
feeding can only be used in alert patients; in unconscious
patients, it can lead to complications [6]. In particular,
patient participation is vital during tube insertion, neces-
sitating clear consciousness. Consequently, it is difficult
to perform IOET feeding in patients who do not properly
understand how to insert the tube and in stroke patients
with upper limb weakness, which limits the use of this
method. Nevertheless, the nasogastric feeding tube can
be replaced in cases where a caregiver inserts the IOET.
However, blind insertion is associated with the risk of as-
piration pneumonia in unconscious patients, as the tube
can be placed into the larynx or its insertion can lead to
torsion within the pharynx [6,7].

It may be emphasized that the use of an airway device
to insert the IOET might ensure rapid and safe inser-
tion and feeding, which could consequently increase
the satisfaction of caregivers and patients. However, to
the best of our knowledge, no prior study has described
the effects of airway device use during IOET feeding. In

the present study, we aimed to evaluate the usefulness
of a prefabricated oropharyngeal airway (OPA or Guedel
airway; Bio-Medical Instruments, Clinton Township, MI,
USA) [8] in IOET feeding, even in unconscious patients,
and to determine whether the use of the OPA causes a
significant change in satisfaction with IOET among dys-
phagic patients.

MATERIALS AND METHODS

Subjects

For this prospective, single-center case series study on
the feasibility of oral tube feeding, we enrolled in-patients
who were referred to the rehabilitation medicine depart-
ment of a tertiary hospital for evaluation with a video-
fluoroscopic swallowing study (VFSS) from June 2014 to
February 2015. Test diets, which included 2 and 5 mL of
diluted barium (40% weight/volume), curd-type yogurt,
and boiled rice, were administered orally to the patients
by a physiatrist. Thin fluid (40% w/v) was used in the OET
to reduce the occurrence of aspiration pneumonia and
to increase the reliability of the VFSS [9,10]. OET feed-
ing was indicated for dysphagic patients with impaired
unilateral or bilateral gag reflex, and for those in whom
safe oral feeding was not possible. All patients had stable
vital signs and could cooperate with their caregivers, who
were appropriately trained to perform IOET feeding. Cas-
es in which oral feeding was possible during the VESS,
tube insertion through the esophagus was challenging
owing to an osteophyte or cricopharyngeal incoordina-
tion, esophageal peristalsis was insufficient or reflux was
observed, or informed consent was not obtained were
excluded. This study was approved by the ethics com-
mittees of clinical research (No. 2014-05-015) and it was
performed after obtaining written informed consent from
the patients or their legal guardians. Accurately position-
ing the IOET in the esophagus, rather than in the respi-
ratory tract, is more important than quickly performing
the IOET procedure in patients with a decreased level
of consciousness and impaired cognition. Although the
primary end point was not IOET insertion in a short time
but rather safe insertion, no reference about the safety
assurance of the procedure could be cited because this is
the first study on this topic. In addition, the study would
have demonstrated better results if the safety assurance
of the OPA had been verified in the pilot study. How-
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ever, it was difficult to verify the safety of the procedure.
Thus, the OPA was used instead in a pilot test involving
6 patients, with 5% significance level and 80% statistical
power, in order to estimate the time required for IOET
insertion. It was found that 31 patients were required
for the present study. For calculation of the total sample
size, the repeated measures ANOVA between factors was
used together with the mean value from G*Power (ver.
3.1, www.psycho.uni-duesseldorf.de), a program used
to calculate the number of samples, by applying 0.75 for
effect size, 0.05 for a value, 0.9 for power, 3 for number
of groups, 4 for number of measurements and 0.769 for
correlation of repeated measures, and this showed that
a total sample size of 24 patients was needed. In addi-
tion, a dropout rate was set at 30%; hence, that the total
required number N was determined to be 31 patients. For
continuous variables, the Kolmogorov-Smirnov test was
performed to test for normality, and transposition of the
log was performed for variables that were not normally
distributed (Fig. 1).

Assessments

Medical history of all subjects was analyzed after clas-
sifying the underlying diseases as central nervous system
disorders, motor neuron disorders, peripheral nervous
system conditions, naso-laryngopharyngeal lesions, and
others diseases. Gross cognition was evaluated using the

| Assessed for eligibility (n=226) |

[ Enrollment (n=31)

]—»

| Randomized (n=10) |

Mini-Mental State Examination (MMSE) [11]. The level of
consciousness was determined as 0, 1, 2, or 3 according
to the National Institutes of Health Stroke Scale (NIHSS-
la). Furthermore, chest radiography was performed to
detect underlying aspiration pneumonia. A single re-
searcher performed medical history analysis, MMSE and
NIHSS assessment, and chest radiography before VFSS.
The MMSE results and NIHSS-1a level of consciousness
ratio were evaluated prior to the VESS, and accordingly,
the VFSS was performed; during the examination, the
IOET insertion time was assessed by using non- para-
metric analysis. MMSE is only a screening tool for cogni-
tion, and NIHSS is used to assess generalized neurologic
deficit after stroke; hence, assessment of consciousness
with these two measures might not be adequate. MMSE
and NIHSS were used because they were the criteria
used to measure the level of consciousness in our hospi-
tal although they are crude variables, and there was not
enough time for separating them more elaborately.

VESS was performed at the same location and on the
same day. The inter-rater variation in VESS results was
found to be >90% [10]. To avoid errors resulting from
interference with nasogastric feeding tubes, these tubes
were removed 20 minutes before the test. Moreover, in
cases of tracheostomy, tests were performed after remov-
al of oral secretions and decompression of the balloon.
Physician A, who specialized in dysphagia treatment,

Excluded (n=21)

* Not meeting inclusion
criteria (n=19)

e Declined to participate
(n=2)

v

!

Allocated to OPA user (n=5) | [ Allocation ]

|A|Iocated to OPA not-user (n=5)

v

v

Lost to follow-up (n=0) [

Follow-up ]

Lost to follow-up (n=1)

Fig. 1. A flowchart illustrating the

v

number of participants enrolled,
allocated to each study group,

v

Analyzed (n=5)

|

Analysis ] |

Analyzed (n=4)

followed up, and analyzed. OPA,
oropharyngeal airway.
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followed the modified Logemann protocol [12] for VFSS
with the patient in the lateral position and performed flu-
oroscopy to determine the exact anatomical structures.
Before participating in the VESS, physician B surveyed the
patients for information on age, sex, cause of dysphagia,
MMSE, and NIHSS-1a level of consciousness. Before the
VESS, physician C used the random assignment genera-
tor (Wichmann-Hill random number generator; http://
www.randomization.com) to assign patients into the OPA
and non-OPA groups, at a 1:1 allocation ratio. If it was de-
termined that the patient required an IOE tube, a sealed
envelope with the allocation information was delivered
to physician A after the VFSS. During the VESS, if physi-
cian A determined that the patient needed an IOE tube,
a 3-minute break was allowed during the examination.
Then, without viewing the fluoroscopy screen, the use of
an OPA was decided via a coin toss, before physician A
inserted the IOE tube. Physician B used the X-ray fluo-
roscopy screen to determine the IOE tube insertion time
(i.e., the time taken by the tube tip to advance through
the OPA, pass the upper esophageal sphincter, and to be
confirmed as being safely inserted into the esophagus),
the patient’s compliance (i.e., refusing or accepting the
procedure), whether the IOE tube protruded into the air-
way, the torsion of the larynx, and whether the insertion
was likely to fail. Then, for patients in whom IOE tube
insertion was decided, physician A provided caregiver
training and began IOE tube insertion according to the
patient’s random allocation to either of the two groups
(OPA vs. non-OPA) (Fig. 2). OET feeding was attempted in
the ward 3 times a day. As a fluoroscope was not available
in the ward, physician B guided the patients. Physician B

also educated the caregivers and the patients regarding
the safe methods for IOET feeding and tube insertion. Af-

ter 3 days, physician C conducted a satisfaction survey by
administering the Satisfaction Questionnaire with Gas-
trostomy Feeding (SAGA-8) [13,14] (Appendix 1) directly
to the patients if they were fully conscious and were able
to communicate clearly or to the caregivers. Physician B
determined the reason(s) for cessation of tube feeding
(if needed), time at which oral feeding became feasible,
and occurrence of complications (diarrhea, aspiration
pneumonia). In addition, when the patients were dis-
charged or allowed to start oral feeding, SAGA-8 was ad-
ministered, reason(s) for cessation of IOET feeding were
identified, and complications were recorded once again.
Based on this information, we aimed to develop a cus-
tomized method for easy IOET insertion and to create a
set of detailed instructions for the feeding procedure. The
protocols for IOET feeding are described in Appendices 2
and 3.

Statistical analyses

Physician D, who was not aware about the details of
the OPA and non-OPA groups, performed the statistical
analysis using SPSS ver. 21.0 for Windows (IBM, Armonk,
NY, USA). The significance level (o) was set at 0.5, and
p-values <0.05 were considered to indicate statistical sig-
nificance. The statistical power was set at 80%, and the
expected dropout rate was 30%.

Repeated measures analysis of variance (ANOVA) in
combination with the mean value from the software
G*Power (ver. 3.1, www.psycho.uni-duesseldorf.de) that
calculates the number of samples was used to determine
the total sample size. The following values were used: ef-
fect size, 0.75; value, 0.05; power, 0.9; number of groups,
3; number of measurements, 4; correlation of repeated
measures, 0.769. This analysis yielded a sample size of

Fig. 2. (A) The oropharyngeal
airway (white arrow) was first in-
serted into the oropharynx, and
the patient was asked to bite on it
lightly. (B) The intermittent oro-
esophageal tube (short white ar-
row) was then inserted as far as
possible up to the upper esopha-
geal sphincter.
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24 patients. Considering a dropout rate of 30%, the total
required number of patients was determined to be 31 pa-
tients.

The Kolmogorov-Smirnov test was performed for con-
tinuous variables to test for normality, and translation
of the log was performed for variables that were not nor-
mally distributed. Based on OPA insertion, a two-sample
paired t-test was performed to compare the IOET inser-
tion time. The chi-square test was used for assessing pa-
tient compliance, IOET progression into the esophagus,
laryngeal torsion, and failure of the IOET procedure, as
they were categorical variables. The MMSE results and
NIHSS-1a level of consciousness were evaluated prior
to performing VESS. During the examination, the IOET
insertion time was assessed by using non-parametric
analysis. The MMSE and NIHSS were used because they
constituted the tools for measuring consciousness at
our hospital. Although they provide relatively crude es-
timates, there was no time for a more accurate analysis.
The SAGA-8 scores, which were recorded 3 days after the
completion of VFSS and at the time of discharge or initia-
tion of oral feeding, were considered ordinal variables
and were tested by the Mann-Whitney U test.

Table 1. Demographic characteristics of the subjects

Characteristic Value

Mean age (yr) 69.41+12.05 (48-89)
Sex (male:female) 8:1
Underlying disease

Stroke 8(88.9)

Pneumonia 0(0)

Other 1(11.1)
Level of consciousness (NITHSS-1a) 1.22

0 1(11.1)

1 5 (55.6)

2 3(33.3)
MMSE

0-10 4(44.5)

11-20 4(44.5)

>21 1(11.1)

Values are presented as meantstandard deviation (range)
or number of subjects (%).

NIHSS, National Institutes of Health Stroke Scale; MMSE,
Mini-Mental State Examination.
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RESULTS

Characteristics of the study subjects

The mean age of the 9 patients (8 men and 1 woman)
was 69.41+£12.05 years. Eight patients experienced stroke,
and 1 patient was in poor condition because of pneumo-
nia. One patient had a NIHSS-1a score of 0, 5 patients
had NIHSS-1a scores of 1, and 3 patients had NIHSS-
la scores of 2. Moreover, 1 patient had mild cognitive
impairment (MMSE, 21-26), 4 patients had moderate
cognitive impairment (MMSE, 11-20), and 4 patients had
severe cognitive impairment (MMSE, 0-10). One patient
was suspected to have aspiration pneumonia prior to the
VESS, and 8 patients had no abnormalities on chest radi-
ography (Table 1).

Effects of the use of an OPA for tube insertion

A significant difference in the time of passage of the
IOET from the oral cavity to the upper part of the esopha-
gus was observed depending on whether the OPA was
used (non-OPA vs. OPA: 25.41+£10.41 vs. 17.72+5.79 sec-
onds; p=0.017). Thus, the use of an OPA reduced the
IOET insertion time by 7.68+7.01 seconds (p=0.011).
However, the use of the OPA did not lead to significant
differences in the time required for the IOET to reach the
oral cavity-pharynx-upper part of the esophagus between
groups classified according to the MMSE and NIHSS-1a
scores (p>0.05). Moreover, no significant relationship was
noted between complications such as tube torsion dur-
ing IOET insertion and the use of the OPA (p>0.05) (Tables
2, 3). In a chest simple X-ray to the VFESS, if there were no
other particular considerations, tube insertion was per-
formed more quickly by using an OPA (p=0.019). Further-
more, as long as there were no problems with tube inser-
tion into the larynx, the procedure was performed more
rapidly and accurately when an OPA was used (p=0.033).

Table 2. Comparison of the functional transit time

Value p-value
Transit time
With the OPA 17.72+5.79 0.017
Without the OPA 25.41+10.41

Values are presented as mean#tstandard deviation.
OPA, oropharyngeal airway.



Intermittent Oroesophageal Tube Feeding via the Oropharyngeal Airway

Table 3. Relationships between transit time and level of
consciousness, MMSE score, sensations in the oral cavity,
and underlying diseases

Table 4. p-values for SAGA-8 scores on the 3rd and 10th
day, and the development of complications

Transit time
With OPA Without OPA

NIHSS-1a

0 17.39 29.92

1 14.71+4.25 19.49+4.81

2 20.82+6.80 30.20+13.49

p-value 0.435 0.322
MMSE

21-26 17.39 29.92

10-20 17.77+£8.09 23.21+8.69

<10 17.75+4.88 26.48+14.10

p-value 0.875 0.717
Cause of dysphagia

Stroke (brain lesion) 17.3446.06  25.63%11.11

Motor neuron disease NA NA

Peripheral neuropathy NA NA

(DM, etc.)

Head and neck cancer NA NA

Malnutrition 20.77 23.65

p-value 0.439 0.699
Abnormal chest radiography

(6] 23.04 46.39

X 17.06+£5.81 22.78+7.29

p-value 0.667 1.000
Passage to the larynx

0] 18.00+4.76  38.16+11.65

X 17.5816.66 21.76%7.23

p-value 0.905 0.0111
Failure of tube insertion

0] NA NA

X 17.72+5.79 25.41+10.41

p-value NA NA
Torsion of the tube

0] 21.38+2.35 34.95+16.18

X 16.68+6.16 22.68+7.87

p-value 0.333 0.333
Poor cooperation

0] 19.68+5.90 26.08+8.48

X 15.27+5.34 24.87+12.73

p-value 0.413 0.730

Values are presented as meantstandard deviation.
NIHSS, National Institutes of Health Stroke Scale; NA, not
applicable; OPA, oropharyngeal airway; MMSE, Mini-
Mental State Examination; DM, diabetes mellitus; O,
presence; X, absence.

Value p-value

SAGA-8 (on the 3rd day)

With OPA 24.00+3.464

Without OPA 20.80+2.950 0.201
SAGA-8 (on the 10th day)

With OPA 25.50+2.385

Without OPA 21.40+3.130 0.066
Abnormal chest radiograph 0.066
Complications of tube feeding 0.054

Values are presented as meantstandard deviation.
SAGA-8, Satisfaction Questionnaire with Gastrostomy
Feeding; OPA, oropharyngeal airway.

Complications during IOET insertion

Torsion during IOET insertion or incorrect insertion
via the OPA during the VFSS occurred in 4 out of the 9
patients, whereas the tubes were inserted uneventfully in
the remaining 5 cases.

Effects of OPA use on patient and caregiver satisfaction
and associations with the medical history

To assess satisfaction with tube insertion via the OPA
among the patients and caregivers, SAGA-8 was admin-
istered 3 days after the initiation of IOET feeding, on the
day oral feeding was initiated, on the day IOET feeding
was stopped, or on the day of discharge. The use of the
OPA did not result in significant differences in the SAGA-
8 scores obtained 3 days after the initiation of IOET
feeding (p=0.201). Similarly, there were no significant
differences in the SAGA-8 scores obtained on the 10th
day according to the OPA use (p=0.066), although the
patients/caregivers tended to be more satisfied with the
procedure. Furthermore, no significant correlation was
observed between insertion via the OPA and a history of
other diseases, aspiration pneumonia on chest radiogra-
phy, and diarrhea (p=0.054) (Table 4).

DISCUSSION

Clinical effectiveness

In the present study, we investigated the effects of OPA
use on IOET insertion and assessed its application in dys-
phagic patients. In cases where changes in the scores for
the functional swallowing scales were observed with OPA
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use, the time of passage from the mouth to the esopha-
geal sphincter was reduced. Moreover, although no sig-
nificant difference in caregiver and patient satisfaction
was observed between the OPA and non-OPA groups 3
days after the start of IOET feeding as well as at later time
points, the satisfaction tended to be higher in the OPA
group on a longer follow-up. Based on these results, we
believe that a decrease in the time of retention in the oral
cavity likely contributes to higher satisfaction after OPA
use. Statistical results showed a p-value>0.05; but to de-
rive a broad interpretation in actual clinical practice, at-
tention should be given to the measurement values with
significance at the border range. One advantage of IOET
feeding is the short feeding time. The time required for
insertion of the IOET catheter was lower in the OPA group
than in the non-OPA group, which suggests that the OPA
could be useful for IOET feeding. It is possible that the re-
duced tube insertion time reflects the role of the OPA as
a tongue depressor, and its role in reducing the posterior
bolus transit time and inducing an early swallow reflex.
The OPA also reduces resistance, which simplifies inser-
tion of the IOET deep into the anterior pharynx while
pushing the tongue to one side, thus alleviating delivery
tube obstruction [15]. When the IOET reaches a certain
insertion depth, the most commonly encountered prob-
lem is the loss of maneuverability of its advancing tip.
This problem can be circumvented by forward displace-
ment of the larynx. In particular, in patients with reduced
consciousness, such as those in the present study, stylets
have been used to reduce the passage time during IOET
insertion [16]. Kisa et al. [16] developed a special catheter
to facilitate the easy passage of the narrow rubber feeding
catheter through the pharynx without any bending in the
oropharynx. However, this stylet needs to be introduced
within the IOET to increase its stiffness. Patients can in-
gest the OPA tube on their own to facilitate tube insertion
(by swallowing it prior to insertion), without any help
from caregivers or guardians. Moreover, by using the
OPA, patients who have difficulty controlling their tongue
can feed themselves through the IOET. The incidence of
disuse syndrome is reduced in cases where the oral cav-
ity, pharynx, and soft palate are directly stimulated by
the catheter tip. In the present study, the use of the OPA
along with the IOET tip could stimulate the oral soft tis-
sues, promoting tactile facilitation [17].

In some cases, patients refused to undergo IOET inser-
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tion with the OPA or discontinued IOET feeding because
the method was difficult to use or uncomfortable and
unfamiliar. A previous study also reported that the IOET
made the patients and caregivers feel uncomfortable and
affected the patient’s quality of life [15]. These perceived
disadvantages of the OPA or IOET are more likely to be
related to inadequate education on tube insertion rather
than clinical side effects [6]. For instance, although in a
previous study, 4 patients underwent repeated training
on IOET insertion for 5 days and 1 of these patients actu-
ally inserted the IOET during hospitalization, nasogastric
tube feeding had to be eventually initiated at the time of
discharge owing to the inability to properly use the IOET
[18]. Strong preference for the Levin tube feeding method
may be the reason why many patients refused the OPA, as
they had become accustomed to that method [15]. Simi-
larly, in the present study, satisfaction with IOET feeding
did not significantly differ depending on whether the
OPA was used. However, given the observed tendency
for higher satisfaction at a later time point in the study, a
comparison of 3-day SAGA-8 scores and 10-day discharge
SAGA-8 scores could reveal a more substantial difference
between the OPA and non-OPA groups. Based on the
current findings, we aim to develop a customized three-
dimensional guide canal and oral gavage to facilitate easy
IOET insertion in the future.

Study limitations

The most significant problem in this study seems to be
the small sample size, which reduces its statistical power.
Furthermore, accurately positioning the IOET is more
important than quickly performing the IOET procedure.
Although the primary end point was not IOET insertion
in a short period but rather safe insertion, no reference
about safety assurance could be cited because this is the
first study on this topic. In addition, the present study
would have demonstrated better results if the safety as-
surance of the OPA had been verified in the pilot study.
However, it was difficult to verify the safety of the OPA.
Thus, the OPA was used instead in a pilot test with a 5%
significance level and 80% statistical power in order to es-
timate the time required for IOET insertion. It was found
that 31 patients were required for the present study. In
terms of per-protocol analysis, the overall frame was valid
for demonstrating this evidence. However, in this study,
more number of subjects dropped out than that predict-
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ed initially, and the resulting small sample size made it
difficult to draw conclusions about the superiority of the
OPA in terms of safety. The results of this study suggest
that IOET insertion may be performed via the OPA and
they also suggest the possible importance of satisfaction
of patients and caregivers with IOET feeding. Second,
this was a single-center study. Third, it was necessary to
design the study so as to reduce the dropout rate by per-
forming bedside screening tests to determine whether
oral feeding was possible before conducting VESS tests
[18,19]. Altered vocal production after swallowing has
been considered as a leading indicator of inefficient oral
feeding, as stasis of food in the laryngeal-pharyngeal cav-
ity during swallowing is commonly observed in patients
with dysphagia [18]. In the oral feeding trial during the
VESS, most patients were considered to be capable of
oral feeding, indicating that there was no need for IOET
feeding. Hence, these patients were excluded, resulting
in a small number of enrolled individuals. More patients
should be included in future analysis. Fourth, although
sufficient education on IOET insertion was provided to
patients and caregivers, there is a possibility of selection
bias. This may be due to the high dropout rate in the cas-
es where SAGA-8 scores were recorded, given that tube
feeding was stopped within 3 days after its initiation in
many patients. The high dropout rate during the course
of the study may be related to the unfamiliarity of the pa-
tients, caregivers, and doctors in other departments with
the IOET method. Hence, it is essential to provide suf-
ficient information on IOET insertion and management
to eligible patients. Moreover, thorough management of
patients and caregivers is required for long-term and safe
application. None of the studies have assessed the reli-
ability and validity of SAGA-8 scores. In addition, as the
IOET can cause gastrointestinal problems similar to those
caused by other enteral nutrition methods, it is essential
to monitor gastrointestinal problems such as diarrhea,
nausea, vomiting, and abdominal distension, and when
necessary, it is essential to adjust the injection rate and
utilize diluted supplements. Finally, the OPA size and
location were not standardized, possibly leading to bias.
A future randomized study on the OPA size with a larger
number of patients may produce a more accurate result
regarding the effects on swallowing and would help to
prevent tube torsion. However, the benefits could exceed
the potential hazards of inserting an IOET in patients

with decreased alertness and cognitive impairment, such
as the participants of this study. In other words, the OPA
facilitates quick IOET insertion. In a broader sense, it is
associated with a significantly higher SAGA-8 score in the
long term. These findings can provide an important basis
for a randomized controlled study in the future and can
suggest possibilities for feeding methods other than per-
cutaneous endoscopic gastrostomy (PEG) and Levin tube
feeding in patients with impaired consciousness.

In conclusion, the use of the OPA for IOET insertion is
feasible and it reduces IOET insertion time. Satisfaction
of patients and caregivers with IOET feeding is an impor-
tant factor.
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Appendix 1. Satisfaction Questionnaire with Gastrostomy Feeding (SAGA-8)

Satisfaction Questionnaire with Gastrostomy Feeding 8 (SAGA-8)

Question (Q)

Q1

: How do you rate your satisfaction with GT feeding?

Q2:

How do you evaluate GT management?

Q3

: How do you evaluate the support offered by our center?

Q4:

How do you perceive your child’s change in nutritional status?

Q5:

How do you rate the change in your child and your family’s overall situation?

Q6:

Has the time required for feeding decreased?

Q7:

Has the number of respiratory infections decreased?

Q8:

Would you accept earlier GT placement with your current knowledge of the benefits of the procedure?

Q1:
: Score range from 1 (very difficult) to 5 (very easy).
Q3:
Q4:
Q5:

Q2

Score range from 1 (totally unsatisfied) to 5 (very satisfied).

Score range from 1 (totally insufficient) to 5 (very satisfactory).
Score range from 1 (deteriorated) to 5 (significantly improved).
Score range from 1 (deteriorated) to 5 (significantly improved).

Q6,7,8 : Score range from 1 (no) to 2 (yes).
GT : gastronomy tube.
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Appendix 2. Intermittent oroesophageal tube (IOET) feeding

Intermittent oroesophageal tube (IOET) feeding

Preparation materials: oropharyngeal airway (OPA, #3, #4, #5), Nelaton rubber catheter (12, 14, 16 Fr), and 30-mL
syringe

1. Dip one tip of the Nelaton rubber catheter into water in order to achieve smooth insertion.

2. After testing the gag reflex and comparing the two sides, push the OPA onto the base of the tongue on the side with
a weaker reflex.

3. Remove the OPA immediately if cough, severe gag reflex, or dyspnea is present.

4. Insert the Nelaton rubber catheter slowly into the OPA orifice.

5. After inserting the Nelaton rubber catheter, check whether the catheter has folded within the mouth or whether it
has proceeded into the airway by using fluoroscopy.

6. Remove the OPA immediately if cough, severe gag reflex, or dyspnea is present.

7.1f the tube is inserted safely, mix 140 g/mL of liquid barium sulfate with 300 mL of normal saline, dilute this solu-
tion to 40%/v, transfer it into a 30-mL syringe, and inject 10 mL. Thereafter, check the reflux.

Size of the intermittent oroesophageal tube catheters

12-Fr 14-Fr 16-Fr
Diameter 4 mm 4.6 mm 5.3 mm

Total length, 400 mm. Manufactured by Nantong Angel Medical Instruments. Co., Ltd (China).

Size of the oropharyngeal airway used for intermittent oroesophageal tube feeding

#3 #4 #5
Total length 930 mm 1,000 mm 1,150 mm
Outer diameter of the airway 360 mm 400 mm 400 mm
Inner diameter of the airway 300 mm 300 mm 300 mm
Outer diameter of the small opening 180 mm 180 mm 180 mm
Inner diameter of the small opening 7 mm 7 mm 7 mm

The internal diameter is approximately 50 mm, and the general angle is 105 degrees. The OPA was manufactured by
Solco Biomedical Co. (Pyungtaek, Korea).
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Appendix 3. Instructions on feeding using the intermittent oroesophageal tube (IOET)

Instructions on feeding using the intermittent oroesophageal tube (IOET)

1. Once the patient/caregiver is educated about the safe use of the IOET, feeding can be initiated.

2. During feeding, fix the tip of the IOET to the left side after the insertion of a ball, and adjust the flow of the food to
20 mL/min. For intake of water or medicine, connect a 50-mL syringe without a piston to the IOET, transfer the
contents into the syringe, and lift it above the oral cavity.

3. After feeding is completed, wait for the leftovers in the IOET to flow into the esophagus, and then remove the IOET.

4. Wash the used IOET under running water and disinfect the tube in diluted vinegar (50 mL of vinegar in 200 mL of
water). Discard the tube after using it for 2 days.
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