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Fluoroscopic findings of swallowing: comparison
between preterm and full-term infants

Achados fluoroscopicos da degluticao: comparagéo entre
recém-nascidos pré-termo e recém-nascidos de termo

ABSTRACT

Purpose: To describe the fluoroscopic findings of swallowing in preterm infants with zero to six months of
age, as well as the related diseases and clinical signs and symptoms, and to compare these findings with data
obtained from full-term infants. Methods: The retrospective findings of fluoroscopic studies carried out in
infants with zero to six months of age and their respective files were analyzed. Participants were 40 subjects
divided into two groups: Preterm Group, composed by 23 preterm infants, and Full-Term Group, with 17 infants
born full-term. Results: Nasopharyngeal and gastroesophageal reflux were the main fluoroscopic findings of
swallowing in both groups. There was no difference between the groups regarding the presence of swallowing
disorders. The Preterm Group presented more cardiac problems than the Full-Term Group. No differences were
found between the groups regarding neurologic and respiratory problems. With respect to clinical signs and
symptoms suggestive of swallowing disorders, the Preterm Group presented more oxygen desaturation and
the Full-Term Group, more vomiting. Conclusion: Nasopharyngeal reflux and gastroesophageal reflux were
the main fluoroscopic findings of swallowing in preterm infants with zero to six months of age. New follow-
up studies with this population must be carried out to confirm the hypothesis that the swallowing alterations
observed were due to immaturity in the swallowing function.

RESUMO

Objetivo: Descrever os achados fluoroscépicos da degluticdo de recém-nascidos pré-termo de zero a seis
meses de idade, assim como as doengas e os sinais e sintomas clinicos relacionados a alteragdo na degluticdo,
e compard-los com os respectivos dados obtidos de recém-nascidos de termo. Métodos: Foram analisados,
retrospectivamente, os dados das avaliacdes fluoroscopicas realizadas no periodo de um ano em lactentes de
zero a seis meses de idade e aos respectivos prontudrios. Participaram 40 sujeitos, divididos em dois grupos:
Grupo Pré-Termo, constituido de 23 recém-nascidos pré-termo; e Grupo de Termo, constituido por 17 recém-
nascidos de termo. Resultados: Os principais achados fluoroscépicos da degluti¢do observados em ambos os
grupos foram refluxo para a nasofaringe e refluxo gastresofdgico. Nao houve diferenca entre os grupos para a
presenga de alterac@o na degluti¢do . O Grupo Pré-Termo apresentou mais problemas cardiacos do que o Grupo
de Termo. Nao houve diferenca entre os grupos para problemas neuroldgicos e respiratorios. Em rela¢@o aos si-
nais e sintomas clinicos sugestivos de alterac@o na degluti¢io, o Grupo Pré-Termo apresentou mais dessaturacao
de oxigénio e o Grupo de Termo mais vomitos. Conclusao: Os principais achados fluoroscépicos da degluticio
encontrados em recém-nascidos pré-termo de zero a seis meses de idade foram refluxo para a nasofaringe e
refluxo gastresofdgico. Novos estudos de seguimento desta populacio devem ser realizados para confirmar a
hipétese de que as alteragdes na degluti¢do observadas ocorreram devido a imaturidade na func@o de deglutic@o.

Study conducted at the Professional Practice Course in Speech-Language Pathology Practice in Oropharyngeal
Dysphagia, University Hospital, Universidade de Sdo Paulo — USP — Sao Paulo (SP), Brazil.

(1) School of Medicine, Universidade de Sdao Paulo — USP — Sao Paulo (SP), Brazil.

(2) University Hospital, Universidade de Sao Paulo — USP — Sdo Paulo (SP), Brazil.
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INTRODUCTION

The establishment of neonatal intensive care units, allied
to the technological development of obstetric and perinatal
medicine, has resulted in the increase of survival rates for
high-risk infants, especially in the last two decades"”. With
greater survival, studies have emphasized the evaluation of
neonatal morbidity and its consequences, especially in preterm
newborns (PTNB)®,

Literature reports that PTNB, besides being more likely to
develop neurological, cardiac and/or respiratory alterations,
can also present swallowing disorders®. However, there are
few studies describing swallowing alterations in this population
using fluoroscopic assessment.

Oral feeding in newborn infants is a complex activity
that requires efficient coordination of sucking, breathing and
swallowing functions so that there is no effort and/or risk for
aspiration®. Nevertheless, this coordination becomes possible
only around the 32" to the 34™ week gestational age™?, al-
though the 34" is frequently used as minimum expectation for
enough oral ingestion to reach water and nutritional needs®.
Usually, the exclusive oral feeding ability is reached after the
37" week gestational age”.

In PTNB, sucking, swallowing and breathing coordination
might be impaired both because of neurological immaturity or
the presence of cardiac and/or respiratory conditions. Moreo-
ver, abnormal muscle tone, altered oral reflexes, and difficulty
to regulate organization states can difficult their performance
regarding oral and swallowing abilities®.

Hence, PTNB require alternative feeding methods until they
acquire the abilities needed for oral feeding”. However, prolon-
ged dependence of alternative feeding increases the possibility
of sensory deprivation and jeopardizes the early development
of feeding, interrupting sequences of appetitive ingestive beha-
viors that compose important learning experiences®.

Many PTNB present respiratory problems that require
oxygen support. The development of rhythmic oral patterns for
sucking might be impaired in these infants, who are constantly
subjected to abnormal tactile stimulation in perioral and intra-
oral sensitive tissues during periods of endotracheal intubation
and use of continuous positive airway pressure.

Sucking-swallowing-breathing coordination is obtained
when the infant can safely and efficiently receive oral feeding,
that is, with no risk of aspiration. This coordination is evidenced
by the absence of alteration in physiological parameters, such as
oxygen desaturation, respiratory discomfort, apnea, bradycardia
or tachycardia, and demonstration of 1:1:1 or 2:2:1 ratio for
sucking to swallowing to breathing®.

During feeding, PTNB are notably less efficient than full-
term newborns (FTNB), presenting failures and alternative
efforts to protect their airways and periods of apnea during
vigorous sucking, which prevent them from presenting the
consistent 1:1:1 sequence of sucking, swallowing and breathing
observed among FTNB®. Hence, during oral feeding, this
population can present episodes of desaturation, apnea and/or
bradycardia®, which are clinical signs suggestive of alterations
in swallowing dynamics.
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The main signs and symptoms that can indicate deglutition
disorders are: weight loss, refusal to feed, irritation, cough,
regurgitation, choking, respiratory discomfort, stridor, cya-
nosis, apnea, oxygen desaturation, bradycardia, and recurrent
respiratory infections, especially pneumonia®!?, In these
cases, the following swallowing phases can be altered: oral
preparatory, oral, pharyngeal and/or esophageal'®. Moreover,
these signs and symptoms can also indicate the presence of
gastroesophageal reflux (GER)"*'¥.

The incidence of GER in PTNB varies from 22% to 85%"?.
The pharyngeal stimulation due to GER episodes, in PTNB,
causes the reflex interruption of breathing and bradycardia
instead of swallowing and cough, as in FTNB?. A few studies
have tried to demonstrate the relationship between the presence
of GER, apnea and bradycardia on PTNB, however, the results
are controversial: some show correlation between them>'®,
while others do not corroborate these findings"!®.

Videofluoroscopy is the gold standard method of objecti-
ve swallowing assessment. It allows the assessment of both
structures and details regarding swallowing phases and the
dynamics between them, which is not possible based only in
clinical assessment. Thus, it can be observed: velopharyngeal
competence, pharyngeal transit time, premature spillage and/
or stasis of food in the valleculae or piriform sinuses laryngeal
elevation, and laryngeal penetration and/or aspiration before,
during or after swallowing (silent or not). The bolus transit
from the esophagus to the stomach can also be observed, and
the presence of GER can be detected, as well as laryngeal pe-
netration and/or aspiration of gastric content®!*!1:19:20),

Temporal measures of the events related to the dynamics
of swallowing, such as oral transit time, onset of pharyngeal
closure, time of bolus arrival at the valleculae, pharyngeal de-
lay, pharyngeal transit and upper esophageal sphincter (UES)
opening, can also be obtained with videofluoroscopy. These
measures can help the identification of swallowing disorders
and the elaboration of an adequate therapeutic planning. Howe-
ver, there are only few studies that evaluate these measures with
the aim to standardize them for use in pediatric population®",

Swallowing disorders with aspiration are a common cause
of difficulties related to feeding in infancy!'?. Studies have sho-
wed that videofluoroscopy is a method able to detect aspiration,
silent or not, and to appropriately identify the swallowing alte-
rations, which allow therapeutic planning and the establishment
of compensatory mechanisms'%?%2%,

Abnormal videofluoroscopy results in newborns include
nasopharyngeal reflux, laryngeal penetration and aspiration,
with a high incidence of silent aspiration. This emphasizes
the importance of objective swallowing assessment for this
population®.

Children with respiratory problems may present swallowing
alterations, which can be observed in videofluoroscopic evalu-
ation®>2+29_ According to some authors, swallowing disorders
are frequently observed in infants with history of bronchitis
and/or recurrent pneumonia. Moreover, these disorders might
be the cause of the respiratory symptoms in this population®?.

In a study with infants with pneumonia, it was verified
correlation between the condition and the presence of residue
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in the pharynx after swallowing, the aspiration of liquids, and
gastroesophageal reflux disease (GERD)?". Another study
showed that swallowing disorders characterized by aspiration
occurred in the acute phase of bronchiolitis in previously he-
althy children, even though they did not present clinical signs
of such alterations®.

In a study with infants with no apparent risk factors asso-
ciated to swallowing and respiratory problems without cause,
it was observed swallowing alterations characterized by delay
in the onset of the pharyngeal phase. In this study, the delay
always preceded penetration or laryngeal aspiration, and all
aspirations were silent. Hence, oropharyngeal disphagia must
be considered in the differential diagnosis of this population®®.

In infants with severe neurological disorders, alterations
in oral and pharyngeal phases of swallowing, which result
in aspiration, are the main cause of respiratory infections".
Children with GERD can also present swallowing disorders and
feeding difficulties. Authors have conducted videofluoroscopy
in 11 children with GERD, and observed predominance of
alterations in oral preparatory and oral phases, especially with
solid food. They also verified silent aspiration in 18.2% of the
children, and delay in esophageal transit in 36.4%".

GER associated to aspiration can increase the incidence of
respiratory infections. A previous study has shown that children
with severe neurological disorders associated to GER and as-
piration are more prone to severe respiratory infections. GER
with swallowing disorders that do not result in aspiration has
less risk to cause respiratory infections in this population".

As in adults, children who suffered traumatic brain injury
can present swallowing disorders in the acute phase. Authors
have studied the videofluoroscopic results of 18 children in the
acute phase after moderate/severe traumatic brain injury, and
observed the following alterations: reduced lingual control,
lingual hesitation movements, presence of aspiration (including
silent aspiration), delay in triggering swallowing reflex, redu-
ced laryngeal closure and elevation, and decreased peristaltic
movement®®.

Based on the aforementioned, it is evident the need for vi-
deofluoroscopy evaluation in children with signs and symptoms
indicative of swallowing disorders, with the aim to objectively
characterize them and, hence, outline an adequate therapeutic
planning. No studies focusing specifically on fluoroscopic
evaluation in PTNB were found.

Therefore, the aim of the present study was to describe the
fluoroscopic findings of swallowing of zero- to six-month-old
PTNB, as well as the diseases and clinical signs and symptoms
related to the swallowing disorders, and to compare these data
to that of FTNB.

METHODS

This study was approved by the Research Ethics Commit-
tee of the University Hospital of Universidade de Sdo Paulo
(HU-USP), under process number 830/08. It was carried out
a retrospective analysis of data from fluoroscopic evaluations
conducted at the Radiology sector of the hospital in the period
between September/2007 and September/2008, in infants from
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zero to six months old. The following data were gathered from
subjects’ records: date of birth, gestational age (GA), birth
weight (BW), gender, peri- and postnatal complications, disea-
ses and clinical signs and symptoms suggestive of alterations in
oral, pharyngeal and esophageal phases of swallowing (reason
for indication of fluoroscopic assessment).

The diseases observed were divided into three groups:
neurological problems (mild/moderate perinatal asphyxia,
hydrocephalus, and traumatic brain injury), cardiac problems
(patent foramen ovale, patent ductus arteriosus, and functional
murmur), and respiratory problems, which were subdivided
into specific diagnoses (early respiratory distress, pulmonary
bronchodysplasia, respiratory distress syndrome, hyaline
membrane disease, bronchiolitis, bronchopneumonia, chronic
laryngitis, and vocal fold paresis) and clinical signs (apnea,
cough, dyspnea, stridor, prolonged expiratory phase, and whe-
ezing. Possible history and duration of endotracheal intubation
was also considered as respiratory problems.

The records of zero- to six-month-old infants submitted to
fluoroscopic evaluation in the period from September/2007 to
September/2008 in the Radiology sector of the University Hos-
pital were included. Exclusion criteria eliminated the records
of infants that did not present oral and/or pharyngeal phases
of swallowing during the fluoroscopic assessment due to the
presence of craniofacial abnormalities, genetic syndromes,
severe perinatal asphyxia, and/or use of alternative feeding,
and the records of evaluations with unavailable results at the
hospital’s archive system.

In the period considered, 44 zero- to six-month-old infants
were submitted to fluoroscopic assessment. However, four
were excluded because they did not correspond to the criteria
adopted in this study.

The 40 records included were divided into two groups:
Preterm Group (PTG), composed of 23 PTNB (mean GA =
32.5 weeks; mean BW = 1,805 g); and Full Term Group (FTG),
composed of 17 FTNB (mean GA = 39.7 weeks; mean BW =
3,211 g). The minimum chronological age was four days, and
the maximum, five months and 19 days. Corrected ages of
PTNB were not considered.

Evaluations were carried out using the equipment Phillips®
DuoDiagnostic, collimated to the area of interest, with exposi-
tion parameters automatically defined by an ionization camera,
where the best fluoroscopic image is obtained with lower doses
of radiation. To record the fluoroscopy, infants were positioned
in elevated decubitus with compression belt, allowing secure
retention, and in lateral vision, as close as possible to the table
top and the intensifier, avoiding distortions of the fluoroscopic
image.

Contrast was offered in orthodontic nipples NUK® with
hole for thin liquid; it was used a 50% dilution of barium
sulfate at 100% (Bariogel®) and 50% of warm milk, with the
total volume prescribed by the neonatologist. The focus of the
fluoroscopic image in the anterior region was delimited by the
lips, in the superior region by the nasal cavity, in the posterior
region by the cervical spine, and in the inferior region by the
bifurcation of the airway and the cervical esophagus. For the
GER study, infants were positioned in supine position, with a
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waiting time of approximately five minutes, using intermittent
scopy, with the aim to obtain the lowest radiologic exposure
possible.

The following conditions were considered swallowing
alterations in the fluoroscopic evaluation: presence of contrast
in the nasopharynx during swallowing, presence of residue in
the piriform sinuses, laryngeal penetration, and laryngotracheal
aspiration. It was also observed the possible presence and site
of GER.

Statistical analysis used the Test for Equality of Two
Proportions for comparisons between groups, and the Fisher
Exact Test to verify the association between swallowing, GER,
diseases and clinical signs and symptoms related to swallowing
disorders. It was adopted a significance level of 0.05.

RESULTS

The PTG presented greater frequency of cardiac problems
than the FTG (p=0.040). No differences were found between
groups for neurological and respiratory problems. When spe-
cific diagnoses were considered, there were differences in the
PTG for the following respiratory problems: early respiratory
distress (p=0.012), bronchodysplasia (p=0.012), and apnea
(p=0.040).
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In the comparison between groups regarding clinical signs
and symptoms suggestive of swallowing disorders and GER,
the PTG presented more occurrence of oxygen desaturation
(p=0.001) and the FTG, of vomits (p=0.038). Only the PTG
presented nausea, bradycardia, respiratory distress and sucking
difficulties; only the FTG presented choking and nasal obs-
truction. These signs were observed in the groups separately.
There were no differences between groups regarding cyanosis,
regurgitation, cough, poor appetite, and apnea (Table 1).

No differences were found between groups also with
regards to the presence of alterations during the oral and
pharyngeal phases of swallowing (p=0.720) and the presence
of GER (p=0.631). The main swallowing alteration found in
both groups was reflux into the nasopharynx, and there were
no observations of laryngotracheal aspiration or presence of
residue in the piriform sinuses. Only one PTNB presented
laryngeal penetration. There was higher occurrence of GER
until the proximal third of the esophagus and until the oral
cavity in both groups (Table 2).

Overall, 32.5% of the subjects presented swallowing
disorders (reflux into nasopharynx = 100%, and laryngeal
penetration = 7.7%) and 80% presented GER (predominant
site at the proximal third of the esophagus = 50%, and until
the oral cavity = 25%).

Table 1. Comparison between PTG and FTG regarding clinical signs and symptoms

Clinical signs and symptoms PTG FTG p-value
n % n %o

Cyanosis No 19 82.6 11 64.7 0.196
Yes 4 17.4 6 35.3

Nausea No 22 95.7 17 100 0.384
Yes 1 4.3 0 0.0

Regurgitation No 22 95.7 16 94.1 0.826
Yes 1 4.3 1 5.9

Vomit No 21 91.3 11 64.7 0.038*
Yes 2 8.7 6 35.3

Cough No 21 91.3 14 82.4 0.397
Yes 2 8.7 3 17.6

Choking No 23 100 15 88.2 0.091#
Yes 0 0.0 2 11.8

Poor appetite No 20 87.0 16 941 0.455
Yes 3 13.0 1 5.9

Oxygen desaturation No 7 30.4 14 82.4 0.001*
Yes 16 69.6 3 17.6

Apnea No 22 95.7 16 94.1 0.826
Yes 1 4.3 1 5.9

Bradycardia No 21 91.3 17 100 0.212
Yes 2 8.7 0 0.0

Respiratory distress No 19 82.6 17 100 0.070#
Yes 4 17.4 0 0.0

Nasal obstruction No 22 95.7 15 88.2 0.379
Yes 0 0.0 2 11.8

Sucking difficulties No 21 91.3 17 100 0.212
Yes 2 8.7 0 0.0

* Significant value (p<0.05) — Test for Equality of Two Proportions
# Values tending towards significance
Note: PTG = preterm group; FTG = full-term group

J Soc Bras Fonoaudiol. 2011;23(3):206-13
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Table 2. Comparison between PTG and FTG regarding swallowing disorders and presence of GER

. PTG FTG
Alteration S S p-value
n Yo n Yo
Swallowing disorders No 15 65.2 12 70.6 0.720
Yes 8 34.8 5 29.4
Reflux into nasopharynx No 15 65.2 12 70.6 0.720
Yes 8 34.8 5 294
Laryngeal penetration No 22 95.7 17 100 0.384
Yes 1 4.3 0 0.0
Type -~
Aspiration No 23 100 17 100 -X-
Yes 0 0.0 0 0.0
Residue No 23 100 17 100 -X-
Yes 0 0.0 0 0.0
GER No 4 17.4 4 23.5 0.631
Yes 19 82.6 13 76.5
Proximal third No 13 56.5 11 64.7 0.601
Yes 10 43.5 6 35.3
Middle third No 22 95.7 15 88.2 0.379
Yes 1 4.3 2 11.8
Distal third No 22 95.7 17 100 0.384
. Yes 1 4.3 0 0.0
Site Pharynx No 23 100 16 94.1 0.239
Yes 0 0.0 1 5.9
Oropharynx No 20 87.0 16 94.1 0.455
Yes 2 8.7 1 5.9
Oral cavity No 18 78.3 14 82.4 0.749
Yes 5 21.7 3 17.6

Test for the Equality of Two Proportions (p<0.05)

Note: PTG = preterm group; FTG = full-term group; GER = gastroesophageal reflux

The verification of association between swallowing disor-
ders and neurological, cardiac and respiratory problems (Table
3) and with clinical signs and symptoms (Table 4), showed
differences for neurological problems (p=0.043). There was no
association between alterations in oral and pharyngeal phases
of swallowing and presence of GER (Table 5). There was no
association between the presence of GER and neurological,
cardiac and respiratory problems, nor between GER and clinical
signs and symptoms.

DISCUSSION

In the present study, the main swallowing disorders obser-
ved in both groups were reflux into the nasopharynx and gas-
troesophageal reflux. The reflux into the nasopharynx signals
swallowing incoordination during the pharyngeal phase, caused
by inefficient elevation of the soft palate. Because newborns
are obrigatory nasal breathers, the increase of secretions in the
nasopharynx due to this alteration might difficult the sucking-
swallowing rhythm®@,

Some authors consider that minimal refluxes into the
nasopharynx and laryngeal penetrations are normal in new-
borns, because these alterations can be physiological in this
population, due to swallowing immaturity'?. Therefore, it can
be considered that the reflux into the nasopharynx observed in
the subjects of the present study was due to swallowing im-
maturity, which caused swallowing incoordination. However,
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new studies, especially follow-up studies with this population,
must be conducted to confirm this hypothesis.

Sucking-swallowing-breathing incoordination can cause
laryngotracheal aspiration and/or penetration in newborns®?.
In PTNB, it can occur due to neurological immaturity and the
presence of cardiac and/or respiratory problems®. In the present
study, only one PTNB presented laryngeal penetration.

The occurrence of GER in children is frequent, especially
in the first 18 months of age, when the immaturity controlling
swallowing phases and coordinating peristaltic waves is
evident®. We found a high incidence of GER in the studied
population (80%), which corroborates literature data'*2.

Children with GER can present alterations in the oral and
pharyngeal phases of swallowing and feeding difficulties®”.
However, in the present study, the presence of GER was not
related to alterations in the oral and pharyngeal phases of
swallowing.

In this study, the PTNB presented more cardiac problems
than FTNB. Moreover, it was observed higher frequencies
of early respiratory distress, bronchodysplasia and episodes
of apnea in this population. These data corroborate studies
that show that PTNB are more prone to presenting such
problems®.

The clinical signs and symptoms that motivated the indi-
cation of fluoroscopic evaluation in this study were the same
described in literature!>'Y. The higher incidence of oxygen
desaturation, bradycardia and respiratory distress in PTNB
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Table 3. Relationship between swallowing disorders and general health problems

Swallowing disorders

Problem No Yes Total p-value
n % n % n %

Neurological No 20 741 13 100 33 82.5 0.043*
Yes 7 25.9 0 0.0 7 17.5

Cardiac No 24 88.9 11 84.6 35 87.5 0.702
Yes 3 11.1 2 15.4 5 12.5

Respiratory No 7 25.9 3 23.1 10 25.0 0.845
Yes 20 741 10 76.9 30 75.0

Early respiratory distress No 23 85.2 10 76.9 33 82.5 0.519
Yes 4 14.8 3 23.1 7 17.5

Pulmonary bronchodysplasia No 21 77.8 9 69.2 30 75.0 0.559
Yes 6 22.2 4 30.8 10 25.0

Bronchiolitis No 25 92.6 9 69.2 34 85.0 0.053#
Yes 2 7.4 4 30.8 6 15.0

Bronchopneumonia No 21 77.8 9 69.2 30 75.0 0.559
Yes 6 22.2 4 30.8 10 25.0

History of endotracheal intubation No 25 92.6 9 69.2 34 85.0 0.053#
Yes 2 7.4 4 30.8 6 15.0

Apnea No 24 88.9 11 84.6 35 87.5 0.702
Yes 3 1.1 2 15.4 5 12.5

Prolonged expiratory phase No 23 85.2 13 100 36 90.0 0.144
Yes 4 14.8 0 0.0 4 10.0

Wheezing No 23 85.2 11 84.6 34 85.0 0.962
Yes 4 14.8 2 15.4 6 15.0

Total 27 67.5% 13 325 40 100

* Significant value (p<0.05) — Fisher’s Exact Test

# Values tending towards significance

Table 4. Relationship between swallowing disorders and clinical signs and symptoms

Swallowing disorders
Clinical signs and symptoms No Yes Total p-value
n % n % n %

Cyanosis No 21 77.8 9 69.2 30 75.0 0.559
Yes 6 22.2 4 30.8 10 25.0

Vomit No 21 77.8 11 84.6 32 80.0 0.613
Yes 6 22.2 2 15.4 8 20.0

Cough No 24 88.9 11 84.6 35 87.5 0.702
Yes 3 11.1 2 15.4 5 12.5

Poor appetite No 25 92.6 11 84.6 36 90.0 0.431
Yes 2 7.4 2 15.4 4 10.0

Oxygen desaturation No 13 48.1 8 61.5 21 52.5 0.427
Yes 14 51.9 5 38.5 19 47.5

Respiratory distress No 24 88.9 12 92.3 36 90.0 0.736
Yes 3 11.1 1 7.7 4 10.0

Total 27 67.5 13 325 40 100

Fisher's Exact Test (p<0.05)

J Soc Bras Fonoaudiol. 2011;23(3):206-13
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Table 5. Relationship between GER, general health problems, swallowing disorders, and clinical signs and symptoms
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GER
Alteration No Yes Total p-value
n % n % n %

Neurological problem No 6 75 27 84 33 83 0.533
Yes 2 25 5 16 7 18

Cardiac problem No 7 88 28 88 35 88 1.000
Yes 1 13 4 13 5 13

Respiratory problem No 2 25 25 10 25 1.000
Yes 6 75 24 75 30 75

Swallowing disorders No 7 88 20 63 27 68 0.177
Yes 1 13 12 38 13 33

Cyanosis No 4 50 26 81.3 30 75 0.068#
Yes 4 50 6 18.8 10 25

Vomit No 7 87.5 25 78.1 32 80 0.553
Yes 1 12.5 7 21.9 8 20

Cough No 6 75 29 91 35 87.5 0.232
Yes 2 25 3 9.4 5 12.5

Poor appetite No 8 100 28 87.5 36 90 0.292
Yes 0 0 4 12.5 4 10

Oxygen desaturation No 3 37.5 18 56.3 21 52.5 0.342
Yes 5 62.5 14 43.8 19 47.5

Respiratory distress No 8 100 28 87.5 36 90 0.292
Yes 0 0 4 12.5 4 10

Total 8 20.0 32 80.0 40 100

Fisher's Exact Test (p<0.05)
# Values tending towards significance
Note: GER = gastroesophageal reflux

might be due to the frequent respiratory and cardiac proble-
ms, to the incoordination between sucking, swallowing and
breathing related to prematurity®?, or to the high incidence of
GER, even though there are still controversies regarding the re-
lationship between GER and clinical signs and symptoms>'®.

The sucking difficulties observed only in PTNB can be
related to their neurological immaturity, as described in litera-
ture®. It is believed that the nasal obstruction observed in two
FTNB are due to both the reflux into the nasopharynx verified
in the fluoroscopic assessment and the presence of respiratory
problems.

Vomit after feeding is one of the manifestations of GER®?.
In the present study, there was higher incidence of vomit
among FTNB. When clinical signs and symptoms were cor-
related with alterations in the oral and pharyngeal phases of
swallowing and GER, no difference was found. Literature
shows that GER can stimulate receptors located especially
at the pharynx and larynx, triggering reflex mechanisms
that might cause acute cardiorespiratory symptoms, such as
bronchospasm, laryngospasm, central apnea and bradycardia,
which can cause cyanosis®.

Moreover, there was difference in the relation between
swallowing disorder and neurological problems. Children with
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neurological alterations, including traumatic brain injury, can
present swallowing disorders!?®.

CONCLUSION

The main fluoroscopic findings of swallowing in zero- to
six-month-old PTNB were reflux into the nasopharynx and
gastroesophageal reflux. This population presented more car-
diac problems than FTNB. Regarding the clinical signs and
symptoms related to swallowing disorders, the PTNB presented
more incidence of oxygen desaturation.

The speech-language pathologist must be alert during
swallowing assessments of PTNB and/or newborns with neuro-
logical, respiratory and/or cardiac problems, for these are the
risk factors for swallowing disorders. Whenever possible and
advised, clinical assessment should be complemented with
fluoroscopic evaluation.

Further follow-up studies must be conducted with this
population to confirm the hypothesis that the swallowing
disorders observed in the present study were due to swallowing
function immaturity. Moreover, new prospective studies with
larger samples must be carried out for better understanding of
normal physiology of swallowing in infants.
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