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Abstract
Introduction: Twenty-five to forty-five percent of normally developing children and up to eight % of 
children with developmental delays have oral feeding difficulties. Such disorders, even of short duration, 
can disrupt normal development and cause serious long-term sequelae.
Materials and Methods: We performed a review Meta-Analyses, Randomized Controlled trails and 
Reviews published since 2008 in English retrieved within the PubMed database. Fifteen articles were 
included that specifically focused on feeding and swallowing disorders in the newborn.
Results: Assessment of neonatal dysphagia is divided into: noninstrumental and instrumental. The types 
of non-instrumental assessment are evolving, though in clinical practice they remain predominantly 
qualitative. Fiberoptic endoscopic examination of swallowing (FEES) and videofluoroscopic examination 
(VFS) are used for instrumental assessment, but recently other examinations are emerging.
Treatment can also be divided into: surgical and nonsurgical. Surgery is essential for infants with 
malformations in the aerodigestive tract that would not be able to feed orally otherwise.
Non-surgical treatments can be compensatory to help the infant at mealtime or habilitative to help the 
infant develop oral skills.
Conclusions: The newborn intake of neonatal feeding and swallowing disorders is recent. Further study 
are needed to define the proper assessment of these disorders, in order to identify the treatments that 
in most cases dwell on taking care of preterm infants.
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Introduction
Infants and children may present swallow-

ing difficulties (Dodrill, Gosa 2015, 24-31). 
Such disorders, even of short duration, can 
disrupt normal development and cause seri-
ous long-term sequalae (Dodrill, Gosa 2015, 
24-31). A child can only grow adequately and 
physiologically both physically and cognitive-
ly if the nutrients their body needs are pro-
vided (Dodrill, Gosa 2015, 24-31). Difficulties 
in feeding and swallowing can lead to lower 
food intake and consequently slower growth 
(Dodrill, Gosa 2015, 24-31).

The ability to feed safely and effectively at 
the breast or bottle is often not a maternal 
concern, but 25-45% of normal-developing in-
fants/children and up to 80% of infants/chil-
dren with developmental delays have difficul-
ty with oral feeding (Lau 2015, 7-14).

In this review, we review the treatment of 
swallowing and feeding disorders in infants 
and their assessment, diagnosis, and treat-
ment.

Materials and Methods
This study is carried out by the analysis 

of Meta-Analyses, Randomized Controlled 
Trails and Reviews published since 2008 and 
searched within the PubMed database. The 
studies examined to implement this Review 
are those published in English. 

A computerized search was conducted on 
PubMed by entering items such as: neona-
tal/ newborn dysphagia, assessment neona-
tal/ newborn dysphagia, treatment neonatal/ 
newborn dysphagia, oral motor intervention 
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dysphagia, Development of the digestive ap-
paratus. 

Fifteen articles were included that specif-
ically discuss feeding and swallowing disor-
ders in the newborn. Five articles were ex-
cluded because they included the general 
pediatric population and four because they 
focused exclusively into gastro-oesophageal 
disorders.

Physiological development 
Research indicates that feeding and swal-

lowing abilities begin to form during the intra-
uterine period (Lau 2015, 7-14; Viswanathan, 
Jadcherla 2020, 223-241; Yardımcı-Lokmanoğ-
lu 2024, 1435-1446). At the embryonic stage, 
the primitive anterior intestine plays a crucial 
role in the development of key structures 
of the digestive and respiratory appartatus 
(Frisdal, Trainor 2014, 403-418; Viswanathan, 
Jadcherla 2020, 223-241). These include the 
oral cavity, pharynx, esophagus, stomach, lar-
ynx, trachea, bronchi, lungs, and diaphragm 
(Frisdal, Trainor 2014, 403-418; Viswanathan, 
Jadcherla 2020, 223-241). Through fetal de-
velopment in the gestational period, various 
functions, such as sucking, swallowing, and 
breathing, begin to emerge (Raol 2018, 645-
660; Viswanathan, Jadcherla 2020, 223-241). 
The first acts of swallowing are observed at 
around 11 and 12 weeks of gestation, fol-
lowed by sucking movements at around 18 
to 20 weeks (Viswanathan, Jadcherla 2020, 
223-241). During this early period of life, neu-
rological regulation of sucking, swallowing, 
and breathing mainly involves central brain-
stem pattern generators (CPGs) (Lau 2015, 
7-14; Viswanathan, Jadcherla 2020, 223-241; 
Yardımcı-Lokmanoğlu 2024, 1435-1446). In 
addition to CPGs, a neuronal mechanism 
consisting of other brain regions, such as the 
cerebellum, amygdala, and tegmental area of 
the midbrain, the suprabulbar cortical cen-
ter of swallowing, is involved in this complex 
dynamics (Yardımcı-Lokmanoğlu 2024, 1435-
1446).

These CPGs interact with each other and 
respond to peripheral sensory and motor 
inputs, including a variety of sensory stimuli 
such as taste, touch, and smell (Viswanathan, 
Jadcherla 2020, 223-241).

Sucking is the result of a series of coordinat-
ed movements, including suction and expres-
sion (Lau 2015, 7-14; Viswanathan, Jadcherla 
2020, 223-241).

Suction involves actions such as closing the 
soft palate, sealing the lips around the breast 
or bottle nipple, and lowering the lower jaw 
to create intraoral pressure (Lau 2015, 7-14; 
Viswanathan, Jadcherla 2020, 223-241). Ex-
pression, on the other hand, is caused by 
compressing the tongue on the hard palate, 
breast or bottle nipple (Lau 2015, 7-14; Viswa-
nathan, Jadcherla 2020, 223-241).

Sucking can be divided into non-nutritive 
sucking (NNS) and nutritive sucking (NS) (Lau 
2015, 7-14; Lau 2016, 616S-21S; Viswanathan, 
Jadcherla 2020, 223-241).

NNS is a rhythmic oral movement that is 
activated at 2 cycles per second and involves 
minimal swallowing, allowing independence 
between sucking and breathing (Lau 2015, 
7-14; Lau 2016, 616S-21S; Viswanathan, Jad-
cherla 2020, 223-241).

NS consists of a perfect coordination of 
sucking, swallowing, and breathing, implying 
adequate child development associated with 
neurological and anatomical integrity (Lau 
2015, 7-14; Lau 2016, 616S-21S; Viswanathan, 
Jadcherla 2020, 223-241).

NS involves slower oromotor rhythmic tim-
ing (1 cycle per second) to properly coordi-
nate sucking with swallowing and breathing 
(Lau 2015, 7-14; Lau 2016, 616S-21S; Viswana-
than, Jadcherla 2020, 223-241).

NNS and NS develop by improving the rhyth-
micity and coordination between suction 
and expression, changing the relationship 
between suction, swallowing and breathing 
over time, increasing the duration of suction 
and improving its efficiency (Lau 2015, 7-14; 
Viswanathan, Jadcherla 2020, 223-241). This 
development occurs in 5 stages in which ex-
pression precedes the full development of 
suction (Lau 2015, 7-14; Lau 2016, 616S-21S; 
Viswanathan, Jadcherla 2020, 223-241). 

During early infancy, sucking changes over 
time and from a reflex controlled primarily by 
the brainstem it then becomes an intentional 
and voluntary movement (Viswanathan, Jad-
cherla 2020, 223-241).

Neonatal swallowing can be divided into 
an oral phase, a pharyngeal phase, and an 
esophageal phase (Lau 2015, 7-14; Lau 2016, 
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616S-21S; Viswanathan, Jadcherla 2020, 223-
241).

The oral phase consists of sucking, creating 
a negative intraoral pressure that relates to a 
positive pharyngeal pressure (Lau 2015, 7-14; 
Lau 2016, 616S-21S; Viswanathan, Jadcherla 
2020, 223-241). This relationship brings the 
bolus into the oropharynx (closed palate veil) 
and triggers the act of swallowing through el-
evation of the hyo-laryngeal complex, closure 
of the vocal cords, tilting of the epiglottis, 
pharyngeal contracture and propulsion, and 
relaxation of the upper esophageal sphinc-
ter (UES) (Lau 2016, 616S-21S; Viswanathan, 
Jadcherla 2020, 223-241). A true glossopalatal 
sphincter is created that prevents predeglu-
tition falls and allows proper bolus manage-
ment by creating positive and negative in-
traoral and pharyngeal pressures (Lau 2016, 
616S-21S).

Through the relaxation of the UES, the 
esophageal phase begins (Lau 2015, 7-14; Lau 
2016, 616S-21S; Viswanathan, Jadcherla 2020, 
223-241).

The bolus, through peristaltic waves trig-
gered by the anterograde of the pharyngeal 
phase, is transported down the esophagus 
toward the stomach by the relaxation of the 
lower esophageal sphincter (LES) (Lau 2015, 
7-14; Lau 2016, 616S-21S; Viswanathan, Jad-
cherla 2020, 223-241).

During swallowing, respiratory function is 
temporarily interrupted, with infants typically 
having 40-60 breaths per minute (Lau 2015, 
7-14).

Failure to coordinate sucking, swallowing, 
and breathing can lead to complications such 
as desaturations, penetrations, aspirations, 
and pneumonias (Lau 2015, 7-14). 

Therefore, ensuring the harmonious func-
tioning of these processes is critical to the 
health and development of the infant (Lau 
2015, 7-14; Lau 2016, 616S-21S; Viswanathan, 
Jadcherla 2020, 223-241).

Feeding and swallowing disorders
Since 2007, American Speech-Lan-

guage-Hearing Association documents have 
adopted the term “feeding and swallowing 
disorders” as dysphagia and developmental 
delays and/or feeding and swallowing dis-
orders (van den Engel-Hoek 2017, 95-105). 

These can occur alone or in association 
(Prasse, Kikano 2009, 247-251). Arvedson 
et al. (2010) identified 4 categories to clas-
sify feeding and swallowing disorders in in-
fants and children: transient, developmental, 
chronic, and progressive (van den Engel-Hoek 
2017, 95-105). Due to medical advances, sur-
vival rates of premature, low birth weight and 
complex infants have increased (Lefton-Greif 
2008, 837-ix; Pados 2016, 143-150; Raol 2018, 
645-660); accordingly, feeding and swallow-
ing disorders have also increased.

Infants with these problems are diverse and 
may present with the following issues: neu-
rological conditions (immaturity, delays, and 
defects), malformative pictures of the aerodi-
gestive tract, genetic conditions, conditions 
affecting sucking/swallowing/ breathing co-
ordination, and other comorbidities affecting 
swallowing. (Lefton-Greif 2008, 837-ix; Prasse, 
Kikano 2009, 247-251).

In order to identify the signs and symptoms 
of neonatal dysphagia, which may be more or 
less visible, it is necessary to rely on health 
professionals and caregivers (Prasse, Kikano 
2009, 247-251). In pediatric and neonatal age, 
signs such as poor interest in food, long time 
during feeding, food spillage from the oral cav-
ity, GAG reflex during feeding, vomiting and 
coughing during feeding, difficulty in swallow-
ing food, difficulty breathing, stridor during 
feeding, and failure to grow. Other signs of 
swallowing problems that have emerged in-
clude tongue thrusting, nasal regurgitation, 
and gastroesophageal reflux. Finally, chronic 
respiratory infections and lung disease may 
suggest aspiration (Prasse, Kikano 2009, 247-
251). In addition, severe parental stress is of-
ten associated (Lefton-Greif 2008, 837-ix).

Assessment
The assessment starts with the observation 

of the infant in feeding and swallowing skills, 
also looking for signs and symptoms during 
mealtime (Dodrill, Gosa 2015, 24-31; Raol 
2018, 645-660; Reynolds 2016, 37-43).

The oral phase is examined through a care-
ful analysis of the infant’s neuromotor and 
sensory abilities, including oral skills (Reyn-
olds 2016, 37-43). Both NNS and NS are as-
sessed, to try to observe their development 
and effectiveness (Reynolds 2016, 37-43). If 
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problems are found, strategies can be tried to 
make feeding safer and more effective (Reyn-
olds 2016, 37-43). 

To carry out such assessments there are 
several observational tools, some specific to 
breast feeding, others to bottle feeding, but it 
should be considered that none of them have 
complete reliability and validity as they do 
not have a formal test (Pados 2016, 143-150). 
Instead, it is observed that qualitative rather 
than instrumental assessment is carried out 
in clinical practice (Dodrill, Gosa 2015, 24-31).

Currently, there are two specific instrumen-
tal examinations to observe swallowing func-
tion and the possible presence of penetration 
and/or aspiration episodes (Dodrill, Gosa 
2015, 24-31; Raol 2018, 645-660; Reynolds 
2016, 37-43): 

Endoscopic fiber-optic examination of 
swallowing (FEES) (Figures 1 and 2): allows 
by means of a transnasal probe to observe 
anatomical structures, their muscle tone, 
dynamics, secretion management, pharyn-
go-laryngeal sensitivity (Abadie, Couly 2013, 
1539-1549; Raol 2018, 645-660; Reynolds 
2016, 37-43). In addition, colored food can be 
observed for swallowing efficiency (Abadie, 
Couly,2013, 1539-1549; Reynolds 2016, 37-
43), through indirect information, or stagna-
tions (Raol 2018, 645-660; Viswanathan, Jad-
cherla 2020, 223-241). It can be done either 
through bottle feeding or at the breast (Aba-
die, Couly ,2013, 1539-1549; Raol 2018, 645-
660; Reynolds 2016, 37-43).

The videofluoroscopic (VFS) examination 
(Figures 3 and 4) requires administration of 
baritate meal to the infant and allows record-
ing of the swallowing dynamics with possible 
episodes of penetration and inhalation (Aba-
die, Couly 2013, 1539-1549; Raol 2018, 645-
660; Reynolds 2016, 37-43). This examination 
allows complete observation of the swallow-
ing act (Abadie, Couly 2013, 1539-1549; Raol 
2018, 645-660; Viswanathan, Jadcherla 2020, 
223-241). This examination requires transfer-
ring the infant to radiology by exposing them 
to radiation (Abadie, Couly 2013, 1539-1549; 
Raol 2018, 645-660; Reynolds 2016, 37-43), 
and if they are usually breast-fed, they must 
be bottle-feed with a baritate meal during the 
examination (Raol 2018, 645-660; Reynolds 
2016, 37-43).

Fig. 1. NBI endoscopic view of glottis and 
supraglottic.

Fig. 2. Endoscopic fiber-optic examination of 
swallowing with food colouring

In association with these instrumental ex-
aminations, several studies have recently dis-
cussed other assessment tools (Abadie, Couly 
2013, 1539-1549; Dodrill, Gosa 2015, 24-31; 
Viswanathan, Jadcherla 2020, 223-241): 

High-resolution pharyngoesophageal ma-
nometry/impedance manometry assesses 
esophageal pressures, opening and closing of 
esophageal sphincters, and peristalsis by al-
lowing assessment of their coordination and 
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function (Abadie, Couly 2013, 1539-1549; Do-
drill, Gosa 2015, 24-31; Viswanathan, Jadcher-
la 2020, 223-241).

Fig. 3. Neonatal videofluoroscopy.

Fig. 4. ENeonatal videofluoroscopy with 
inhalation.

Digital cervical auscultation offers objective 
acoustic information that could help the cli-
nician to better understand the swallowing 
mechanism (Dodrill, Gosa 2015, 24-31).

Facial electromyography allows to study 
the functioning of the V; VII; IX, X and XII cra-
nial nerve necessary for safe and effective 

sucking and swallowing (Abadie, Couly 2013, 
1539-1549).

Impedancemetry evaluates the possible 
presence of acid and non-acid gastroesoph-
ageal reflux (GER) (Dodrill, Gosa 2015, 24-31; 
Viswanathan, Jadcherla 2020, 223-241).

Accelerometry might investigate safe from 
unsafe swallowing and can distinguish them 
but needs further study (Dodrill, Gosa 2015, 
24-31).

Ultrasound studies bolus movement in the 
pharynx (Dodrill, Gosa 2015, 24-31).

Treatment
Speaking of rehabilitation, when it comes in-

fants this term is not appropriate as one must 
implement habilitation, an ex novo learning 
of a skill, in this case feeding and swallowing 
(Lau 2016, 616S-21S).

If these children are not taken care of and 
treated they may issues such as:  growth fail-
ure, aspiration pneumonia, gastroesopha-
geal reflux, and/or inability to establish and 
maintain proper nutrition and hydration (van 
den Engel-Hoek 2017, 95-105).

Current treatments are different, both sur-
gical and rehabilitative (Raol 2018, 645-660). 
Surgical interventions are necessary to treat 
severe malformations in the air-digestive 
tract that in order to bring these children to 
oral feeding (Raol 2018, 645-660).

The nonsurgical treatments in the literature 
are various:

Pacing: in which we help the infant to coor-
dinate better, preventing desaturation, bra-
dycardia;

Changing position during meal intake: 
through the lateral position with the head 
slightly higher than the feet, better coordina-
tion is observed as it is a position that allows 
the infant to coordinate better and not have 
gravity increasing the flow of the meal.

Nipple change: offering a nipple with a slow-
er flow can help the infant coordinate better 
(Raol 2018, 645-660).

In addition, oral motor intervention cor-
responding to the combination of oral stim-
ulation, NNS stimulation and oral support 
is found in clinical practice in recent years 
(Arvedson 2010, 321-340; Li 2022, 635-640; 
Tian 2015, 1310). Studies on these treatments 
on the preterm show an improvement in the 
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survival of infants, a decrease in the adversi-
ty they may face, a decrease in the transition 
time to oral feeding and consequently an ear-
lier hospital discharge (Arvedson 2010, 321-
340; Li 2022, 635-640; Tian 2015, 1310). How-
ever, more studies are needed to observe 
the role of this treatment on weight gain and 
growth and development of the preterm in-
fant (Arvedson 2010, 321-340; Tian 2015, 
1310).

Conclusions
These disorders are diverse and cause 

problems of different severity and manage-
ment due to numerous and heterogeneous 
etiologies.

The uptake of these disorders has arisen 
recently, which is evident from the few stud-
ies available in the literature. Assessment to 
date is mainly based on a qualitative assess-

ment associated with FEES and VFS but new 
diagnostic strategies are being investigated 
that could help to understand the swallowing 
mechanism of each individual infant. 

Regarding rehabilitation, studies are fewer 
than the evaluative ones and in most cases 
dwell on preterm infants. Previously, com-
pensatory treatments were thought of to help 
the infant cope with oral feeding as best as 
possible; in recent years, orality support and 
motility development are being developed to 
help and support effective and safe NS.

Thus, there is a need to implement further 
studies on this topic, both for evaluation and 
treatment in the various types of neonatal 
feeding and swallowing disorders.

The consideration In the present paper of 
studies publiched only in English and only 
from a single database may result in a limita-
tion of sources to the study.
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