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Objective: An orogastric tube is used frequently in infants because infants are obligate nose breathers and nasogastric tubes can cause partial nasal obstruction. This study examined whether the presence of an orogastric tube could
affect the swallowing parameters assessed by a videofluoroscopic swallowing study in infants with dysphagia caused
by a variety of reasons.
Methods: Tests were conducted in 15 infants aged less than 150 days after birth who used an orogastric tube due to
dysphagia. Two tests were conducted. The first was conducted with an orogastric tube inserted. Subsequently, the
orogastric tube was removed with a 5-minute break before the second test. Skilled physiatrists then analyzed the
recorded video. The number of sucks required for one swallow, abnormalities of the pharyngeal phase, and penetration-aspiration scales were evaluated.
Results: After removing the orogastric tube, the number of sucks required for one swallow reduced significantly (2.50±
1.73 vs. 3.45±2.54, P=0.04). On the other hand, no statistical significance was observed in the results of the pharyngeal
phase and penetration-aspiration scale (5.60±3.16 vs. 5.9±3.81, P=0.41) with and without the orogastric tube.
Conclusion: These findings showed that the insertion or non-insertion of an orogastric tube might not affect the
swallowing abnormalities in the pharyngeal phase and the risk of aspiration. In addition, an orogastric tube may
have a negative effect on the swallowing function in the oral phase. (JKDS 2019;9:77-83)
Keywords: Dysphagia, Infant, Orogastric tube, Videofluoroscopic swallowing study

survival rates, including among infants with lifethreatening medical disorders1. Approximately 26% of
prematurely born infants have dysphagia or its sequelae, and the underlying condition of bronchopulmonary dysplasia has been observed in 31% of
infants less than 1 year of age with persistent feeding
difficulties1. A videofluoroscopic swallowing study

INTRODUCTION
Premature birth, low birth weight, perinatal asphyxia,
cardiopulmonary diseases, and neurologic disorders
can increase the likelihood of swallowing problems in
infants. Recently, there has been an increase in infant
swallowing disorders due to the improvement of
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(VFSS) is commonly conducted for infants and children. This test is considered a useful tool for eval2
uating the risk of aspiration when swallowing food .
Many infants and children develop dysphagia due to
various causes, and in these cases, nasogastric or
3,4
orogastric tubes are frequently used .
For adults, nasogastric tubes may slow the swal5
lowing rate; however, the airway is not affected . In
addition, VFSSs of infants have revealed that it is not
necessary to remove the nasogastric tube before
2
testing in most cases . Moreover, the presence of
nasogastric tubes does not affect the outcome of
6
VFSSs and does not increase the risk of aspiration .
However, infants are obligate nose breathers, and
feeding tubes placed via the nose can cause partial
nasal obstruction, which increases airway resistance
and the work of breathing. Therefore, the orogastric
tube is more frequently used than the nasogastric tube
7,8
for infants .
Studies on the relationship between the presence of
orogastric tubes and swallowing function are limited.
Therefore, this study aimed to investigate whether the
presence of an orogastric tube could affect the swallowing parameters assessed by VFSS for infants with
dysphagia caused by a variety of causes.

MATERIALS AND METHODS
1. Study subjects
This prospective study included infant patients who
were fed through an orogastric tube for various
causes. Patients (n=32) were younger than 150 days
of age after birth and were referred for a VFSS in our
hospital from June 2016 to December 2017. All
patients were fed through a feeding bottle, which is
the feeding stage before the introduction of weaning
food. Two physiatrists evaluated the developmental
status and swallowing function of all the patients and
performed a VFSS when dysphagia was suspected.
A total of 10 infants fed without orogastric tubes
and 1 infant fed with a nasogastric tube were excluded. In addition, 1 infant with serious aspiration
pneumonia, 2 infants with multiple anomalies, 1 inJKDS Vol. 9, No. 2, 2019
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fant with cleft lip, 1 infant with a history of postlymphangioma neck surgery, and 1 infant with marked aspiration at the first VFSS finding were excluded.
Finally, 15 infant patients fed with orogastric tubes
were included in this study. When the infants underwent VFSSs more than once during the study period,
only the initial VFSS findings were analyzed. The
study protocol was approved by the Institutional
Review Board of our hospital. Informed consent was
obtained from the mother or the infant’s legal representative at the time of the test.
2. Study methods
For VFSSs, the usual feeding bottles of the infants
and a barium sulfate contrast agent (Solotop solution;
Taejun Pharm, Seoul, Korea) mixed with milk powder
at a ratio of 1:1 were used. All VFSS procedures were
performed with the infants seated upright, with head
and neck in the neutral position and the chest and
abdomen in the true lateral plane. To maintain a correct position during the test, they were held from
behind by their guardians who were wearing lead
clothes. A speech therapist fed the infants using their
feeding bottles, while a physiatrist examined the conditions of the patients and conducted tests alongside
the speech therapist. In addition, oxygen saturation
monitoring was performed to assess oxygen saturation
levels during the test.
Two consecutive VFSSs were conducted per infant.
The first was conducted with the orogastric tube inserted. When the first study was completed, the orogastric tube was removed, and the patient and guardian had a 5-minute break in a waiting room outside
the VFSS room. Subsequently, the patient's condition
was assessed, and the second study was conducted.(Fig. 1)
After the second study, skilled physiatrists analyzed
the recorded videos to determine the final outcome
and prescribe the appropriate diets and treatments. If
there was a disagreement between the two physiatrists, it was resolved by consensus. To quantify the
VFSS results, two measured indicators were used. The
number of sucks required for one swallow (sucks per
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Fig. 1. VFSS with and without OG
tube. (A) VFSS was performed with
OG tube inserted. (B) VFSS was
performed with OG tube removed
after a 5-minute interval. VFSS:
videofluoroscopic swallowing study,
OG tube: orogastric tube.

swallow ratio) was measured to evaluate the oral
9
phase of the patient , and the penetration-aspiration
scale (PAS) was used to determine the occurrence of
10,11
aspiration . Abnormalities in the oral and pharyngeal phases were assessed. In addition, the infant
patients’ basic birth history, Apgar scores, underlying
diseases, and underlying medical problem of dysphagia were investigated.

RESULTS

3. Swallowing function

1. Characteristics of patients

To assess the sucks per swallow ratio, the initial 10
swallows or 20 sucks were skipped. Only the 10 consecutive sucks after the initial 10 swallows or 20 sucks
were used for counting the number of swallows to
assess the effect of fatigue on swallowing. All VFSSs
were conducted at the same time.
We evaluated abnormalities in the oral and pharyngeal phases. They included decreased sustained
sucking, aspiration, penetration, decreased swallowing
reflex, reduced epiglottic closure, vallecular residue,
pyriform sinus residue, and nasopharyngeal reflux.
The PAS is a tool used to evaluate tracheal invasion
by a food bolus or liquid. It assesses swallowing function by classifying the symptoms into 1 of 8 levels,
where a higher score indicates a poorer swallowing
11
function .

The study included 15 infants (male, n=10; female,
n=5) aged less than 150 days after birth; 10 of these
infants were premature. The mean of the following
parameters was noted: gestational age, 33.27±2.47
weeks; birth weight, 2170.67±1202.17 g; Apgar score
measured 1 minute after birth, 6.67±1.89; Apgar score
measured 5 minutes after birth, 8.33±1.13; chronological age after birth when the VFSS was conducted,
69.33±46.40 days. The mean corrected age was 5.73±
8.22 weeks when the test was conducted. Among the
10 preterm infants, the mean of the following parameters was noted: gestational age, 30.10±5.50 weeks;
birth weight, 1505.67±1839.40 g; Apgar score measured
1 minute after birth, 6.11±1.76; Apgar score measured
5 minutes after birth, 8.44±1.23; chronological age
after birth when the VFSS was conducted, 89.40±
56.19 days. The mean corrected age was 3.70±4.32
weeks when the test was conducted. All patients
ingested food through the orogastric tube and directly
through the mouth. The amount of food ingested

4. Statistical analysis
Statistical analyses were performed on a personal
computer using SPSS 22.0 (IBM Corp., Armonk, NY,

USA). Values are shown as the mean±standard deviation. Wilcoxon signed-rank tests were used to
evaluate the results of the VFSS before and after the
removal of the orogastric tube for each infant. Statistical significance was defined as a P value of less than
0.05.
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Table 1. Demographic characteristics of the patients.

orally differed according to the status of the patients.
Only 1 of the 15 infant patients required oxygen
supplementation during the test.
The reasons for conducting the VFSS were improper sucking of the feeding bottle (n=6), suspected
aspiration pneumonia (n=4), decreased oxygen saturation during feeding (n=3), vomiting due to unknown
reasons (n=1), and changes in voice (n=1).(Table 1)
The major underlying problems were hypotonia
(n=3), bronchopulmonary dysplasia (n=3), Prader-Willi
syndrome (n=1), laryngeal dystrophy (n=1), duodenal
obstruction (n=1), meningitis (n=1), hydrocephalus
(n=1), distal tracheoesophageal fistula (n=1), Down
syndrome (n=1), clipping surgery due to a patent ductus arteriosus (n=1), and feeding intolerance (n=1).
(Table 2)

Characteristics

Total infants
(n=15)

Preterm infants
(n=10)

Gestational age (weeks)
33.27±2.47
30.10±5.50
Sex (Male/Female)
10/5
6/4
Birth weight (gram)
2170.67±1202.17
1505±839.40
Apgar score at 1-minute
6.67±1.89
6.11±1.76
Apgar score at 5-minute
8.33±1.13
8.44±1.23
Gestational age (weeks)
33.27±6.44
30.1±5.50
Chronological age at
69.33±46.40
89.40±56.19
VFSS (days)
Corrected age at
5.73±8.22
3.70±4.32
VFSS (weeks)
Weight at VFSS (gram)
3510.42±1101.86 2974.12±805.54
Oxygen supply during VFSS
1 (6.67)
1 (10.0)
Reason for VFSS
Poor sucking
6 (40.0)
4 (40.0)
Suspicious aspiration
4 (26.67)
1 (10.0)
pneumonia
Desaturation during feeding
3 (20.0)
3 (30.0)
Vomiting
1 (6.67)
1 (10.0)
Hoarseness
1 (6.67)
1 (10.0)

2. Results of VFSS
VFSS findings (with and without the orogastric
tube) were compared. The number of sucks required
for one swallow (2.50±1.73) was significantly decreased after the removal of the orogastric tube

Values are presented as mean±standard deviation or as number
of subjects (%).
VFSS: videofluoroscopic swallowing study.

Table 2. Clinical characteristics of the patients.
Sex

GA
(weeks)

BW (g)

1
2
3
4
5

M
F
M
F
F

41+2
39+5
38+1
35+1
36+1

6
7
8

F
M
M

9

Corrected age
at VFSS (week)

AP1

AP5

Reason for VFSS

3,700
4,080
3,120
1,770
2,490

8
7
9
5
7

9
8
7
7
9

2
0
17
0
4

33+0
36+4
24+3

1,440
3,160
850

7
8
6

9
9
8

8
6
0

Desaturation during feeding
Aspiration pneumonia
Poor sucking

M

39+0

3,280

7

8

1

Vomiting

10
11
12
13

M
M
M
F

36+1
24+5
27+6
25+3

1,960
700
1,170
620

9
4
5
4

10
7
10
7

13
2
0
4

Aspiration pneumonia
Aspiration pneumonia
Desaturation during feeding
Poor sucking

14
15

M
M

41+1
25+4

3,330
890

10
4

10
7

29
0

Desaturation during feeding
Poor sucking

Poor sucking
Poor sucking
Aspiration pneumonia
Poor sucking
Hoarseness

Underlying problem
Feeding intolerance
Hypotonia
Hypotonia
Prader-Willi syndrome
Lymphangioma
Laryngomalacia
Duodenal atresia
Meningitis
Hydrocephalus
V-P shunt
Tracheoesophageal
Fistula
Down syndrome
Bronchopulmonary dysplasia
PDA clipping
Bronchopulmonary dysplasia
Meconium ileus (Ileostomy)
Hypotonia
Bronchopulmonary dysplasia

M: male, F: female, GA: gestational age, BW: birth weight, AP1: Apgar score at 1-minute, AP5: Apgar score at 5-minute.
JKDS Vol. 9, No. 2, 2019
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Table 3. Results of VFSS in total infants.
With OG tube
Sucking-per-swallow ratio in total infants (n=15)
Sucking-per-swallow ratio in infants with poor sucking (n=6)
PAS
Abnormality in oral phase
Decreased sustained sucking
Abnormality in pharyngeal phase
Aspiration
Penetration (without aspiration)
Decreased swallowing reflex
Reduced epiglottic closure
Vallecular residue
Pyriform sinus residue
Nasopharyngeal reflux

Without OG tube

3.45±2.54
3.33±3.32
5.60±3.16

2.50±1.73
2.58±2.20
5.9±3.81

9 (60.0)

8 (53.3)

11
1
6
12
10
3
2

(73.3)
(6.7)
(40.0)
(80.0)
(66.7)
(20.0)
(13.3)

11
1
6
11
10
3
2

P-value
0.04*
0.11
0.41

(73.3)
(6.7)
(40.0)
(73.3)
(66.7)
(20.0)
(13.3)

Values are presented as mean±standard deviation or the number of patients (%).
*P＜0.05 by Wilcoxon signed-rank test.
VFSS: videofluoroscopic swallowing study, OG tube: orogastric tube, PAS: penetration-aspiration scale.

compared with the insertion of the orogastric tube
(3.45±2.54, P=0.04). Although the number of sucks
required for one swallow among infants with poor
sucking (n=6) was decreased after the removal of the
tube, this was not statistically significant. Analysis of
the abnormalities in the oral and pharyngeal phases
revealed that the number of each problem was almost
the same after the tube was removed. No statistically
significant differences were observed in the PAS (with
and without the orogastric tube; 5.60±3.16 versus
5.9±3.81, P=0.41).(Table 3)
Problems such as cyanosis due to a sudden decrease in oxygen saturation or vomiting did not occur
during the VFSS. In addition, newly onset pneumonia
or deterioration of existing pneumonia was not observed after the study.

DISCUSSION
Our findings demonstrated that the insertion or
non-insertion of an orogastric tube did not affect the
results of the VFSS in the pharyngeal phase and PAS
for infants with dysphagia aged less than 6 months.
Leder et al. reported that the insertion of nasogastric
tubes did not change the suction status of liquid and
pureed foods for adults12. In addition, Alnassar et al.

reported that the insertion of nasogastric tubes did not
alter results of the VFSS for infants and did not
increase the risk of aspiration6. Furthermore, in a
VFSS involving infants, Hiorns et al. reported that the
removal of the previously inserted nasogastric tube
was not necessary for the VFSS in most cases5.
In this study, no significant difference was observed
before and after the removal of the orogastric tube
based on the results of the VFSS in the pharyngeal
phase. In addition, no statistically significant difference was observed between the two tests with the
PAS, indicating the degree of aspiration. This is consistent with the results of other studies, suggesting
that nasogastric tube insertion does not affect the
pharyngeal phase.
However, a statistically significant difference in the
number of sucks required for one swallow was observed between the two tests. The difference may be
attributed to the presence of the tube in the mouth,
which acted as a direct anatomical obstruction factor.
In the oral phase, the tongue and mouth structures
coordinate to mold the food into lumps of the appropriate size and move them to the back of the
tongue. An orogastric tube is beneficial compared with
a nasogastric tube for preterm infants in intensive care
units. It does not block the airway through the nostril,
JKDS Vol. 9, No. 2, 2019
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which enables the supply of oxygen via the nostril.
However, an orogastric tube placed in the mouth
might interfere with the harmonic movements of the
mouth structures including the tongue, reducing efficiency and leading to an increase in the number of
required sucks per swallow. The orogastric tube
might affect infants more than adults because the
13
tongue occupies more of the oral cavity in infants .
Although the number of infants referred for poor
sucking (n=6) was too small to confirm the statistical
significance of the findings, there was a decreasing
pattern in the number of required sucks per swallow.
A study with more subjects should be performed in
the future to confirm this tendency.
The treatment of infant patients with dysphagia
aims to provide adequate nutritional support. If sufficient nutrition cannot be provided through the mouth,
food can be administered through an orogastric tube.
However, the process of inserting and removing an
orogastric tube may be difficult for infants and may
lead to unexpected complications. This study showed
that even if the VFSS is conducted with an orogastric
tube inserted, there might be no significant difference
in the results in the pharyngeal phase. Therefore, it
would not be necessary to remove the orogastric tube
and reinsert it if the results of the VFSS indicate that
the tube is required. When orogastric tube feeding is
necessary after the VFSS, oral feeding for treatment
can be administered with the tube inserted.
Although the results showing decreased sustained
sucking were almost the same between the two tests,
the sucks per swallow ratio was significantly decreased.
This suggests that the orogastric tube placed in infants
had a negative effect on swallowing function, especially sucking power in the oral phase. Therefore, when
a clinician considers the use of an orogastric tube in
an infant with suspected swallowing problems in the
oral phase, the positive and negative effects should
be taken into account.
This study has a number of limitations. First, it was
conducted without considering the characteristics of
the infants. Patients should be recruited based on the
number of weeks after birth, birth weight, and disease
JKDS Vol. 9, No. 2, 2019
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in order to determine the effects of the characteristics
of patients on dysphagia. Second, our data lacked detailed baseline information about the characteristics
and status of the diets and oral motor assessments
before the VFSS. Third, an acceptable reliability of the
PAS has been established for adults and the stroke
15
population , and previous studies using the PAS are
usually conducted with an adult population. However, there is no definite evidence to support the use
of the PAS in the assessment of infant dysphagia.
Fourth, the first and second tests were conducted with
a 5-minute interval. However, other studies have
found that tubal insertion for more than a certain
period of time could cause desensitization in the
pharyngeal structure, leading to decreased swallowing
14
function . Accordingly, more precise results could
have been obtained with a longer interval. Lastly, as
this study evaluated only 15 infants, further studies
should be conducted with a larger number of patients
to evaluate the effect of using an orogastric tube.

CONCLUSION
In conclusion, our study showed that the insertion
or non-insertion of an orogastric tube may not affect
swallowing abnormalities in the pharyngeal phase
and the risk of aspiration. In addition, the use of an
orogastric tube may have a negative effect on swallowing function in the oral phase.
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