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Abstract

Vomiting is a common clinical sign in the paediatric age group, including
neonates. It is the forced expulsion of gastric content through the mouth and
must be differentiated from gastro-oesophageal reflux. Vomiting in neonates
is usually a non-specific clinical sign and may correspond to gastrointestinal
abnormalities, but it can also signal systemic disorders such as infectious
pathologies, intracranial injuries with intracranial hypertension, and
endocrine and metabolic diseases. Physicians should be able to recognize
life-threatening causes of vomiting in order to avoid serious complications.
This review considers congenital gastrointestinal malformations, infections
and other less common causes of vomiting in neonates.
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Introduction

Vomiting is the forceful extrusion of gastric
content and it is never normal in neonates [1]. In
neonates, vomiting is usually a non-specific clinical
sign and may correspond to the initial presentation
of infectious pathologies (respiratory infection,
pyelonephritis, meningitis, septicaemia), digestive
abnormalities (hypertrophic pyloric stenosis, intes-
tinal invagination, intestinal stenosis or atresia,
volvulus, incarcerated hernia), intracranial injuries
with intracranial hypertension and endocrine and
metabolic diseases [1, 2].

It is important to differentiate between
vomiting and regurgitation [3]. Regurgitation is
a physiological process by which gastric content
is brought back into the oesophagus or oral
cavity without the abdominal and diaphragmatic
muscular activity that characterizes vomiting
[1, 3]. This situation is associated with gastro-
oesophageal reflux disease (GORD). The
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) defines
GORD as a pathological condition that occurs
when gastro-oesophageal reflux is associated with
clinical signs that affect daily functioning and/
or complications such as discomfort, irritability,
feeding difficulties and poor weight gain [4, 5]. It
is important to make the differential diagnosis as
soon as possible in order to guide both treatment
and management. Most cases of GORD can be
treated conservatively with body positioning
and avoidance of overfeeding. Proton pump
inhibitors are, when necessary, the recommended
pharmacological agents [5, 6].

Objectives and methods

This review was performed to summarize and
describe the causes of vomiting in neonates. A
systematic review was carried out on the PubMed
database wusing: “Vomiting” [MESH] AND
“newborn” [MESH], and “Vomiting” [MESH]
AND “neonate” [MESH]. We used PubMed
metadata to filter articles by publication date
(2007-2022), language (English or Portuguese)
and type of article (excluding case reports/images).
This literature source retrieved 327 articles. After
exclusion by title (articles focusing on gestation
period and labour, on children and adolescents or
where vomiting was not one of the main topics),
88 articles were screened for eligibility. A further
64 articles were excluded by abstract (case reports
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and studies not related to the neonatal period),
leaving 24 articles that were fully assessed.

Type of vomiting

Vomiting can be classified according to
its cause or its characteristics [1, 2]. We can
classify vomiting as projectile or non-projectile.
Projectile vomiting refers to forceful vomiting
and is usually associated with pyloric stenosis
or increased intracranial pressure [1, 2]. Vomit
itself can also be classified based on its quality:
bilious, bloody or non-bilious/non-bloody [2, 7].
The latter is characterized by yellow vomiting and
often contains remnants of previously ingested
food. Bilious vomiting is dark green and usually
pathological [1, 2]. In this type of vomit, we must
think of congenital gastrointestinal (GI) obstruction
beyond the duodenal ampulla of Vater, where
the common bile duct empties [2, 7]. The most
common cause of bloody vomiting in neonates is
swallowing of maternal blood during breastfeeding
[2] but it can also be caused by swallowing of the
neonate’s own blood, for example during vigorous
suctioning, after orotracheal tube insertion or after
trauma during nasogastric tube insertion or nasal
aspiration. Less common causes are Mallory-
Weiss syndrome (neonates with GORD), treatment
with corticosteroids and indomethacin and also
haemorrhagic disease, which is rare if adequate
vitamin K is administered. Bloody vomiting is
brighter red in lesions more proximal in the GI
tract, whereas darker red can indicate an old GI
haemorrhage [1, 2].

Main causes of vomiting in neonates

The main causes of vomiting in neonates are
listed in Tab. 1.

During the neonatal period, the most severe
causes of bilious vomiting episodes are congenital
obstructive intestinal malformations [1, 8], and
therefore the presumptive diagnosis should
always be GI obstruction. An observational study
including 163 neonates with bilious vomiting found
that 75 (46%) of these neonates had a surgical
condition [8]. In these cases, vomiting is frequently
associated with a distended and tender abdomen.
Another study showed that among 391 neonates
referred to the Paediatric Emergency Department
with bilious vomiting, 113 (28.9%) had a surgical
cause [9]. On the other hand, projectile non-bilious
vomiting occurs when the obstruction level is high,
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Table 1. Causes, pattern and type of vomiting in neonates (adapted from: Shields and Lightdale, 2018, and Chandran and

Chitkara, 2008 [1, 2]).

Causes

Mechanical/obstruction

Pathology Pattern Type of vomiting
Congenital Gl atresia/stenoses Acute/chronic Bilious/non-bilious
Hypertrophic pyloric stenosis Acute Non-bilious
Malrotation with volvulus Cyclic Bilious

causes Hirschsprung’s disease

Acute/chronic Bilious/non-bilious

Meconium ileus

Acute/chronic Bilious

Anorectal malformation

Acute/chronic Bilious/non-bilious

Necrotizing enterocolitis Acute Bilious/non-bilious
Sepsis Acute Non-bilious
Infectious causes Pyelonephritis Acute Non-bilious
Pneumonia Acute Non-bilious
Acute gastroenteritis Acute Non-bilious (may progress to bilious)
Organic acidemias Cyclic Bilious/non-bilious
cl\:lfertr?:tca’lli)zfir:;?:;s;?srs Urea cycle disorders Cyclic Bilious/non-bilious
Galactosaemia Cyclic Bilious/non-bilious
Intracranial haemorrhage Acute/chronic Non-bilious
Central nervous system Brain tumour Acute/chronic Non-bilious
causes Meningitis Acute/chronic Non-bilious
Hydrocephaly Acute/chronic Non-bilious
Milk protein aIIergy/_food protein-induced Acute Bilious/non-bilious (may have blood)
enterocolitis syndrome
Other causes Adrenal insufficiency Cyclic/chronic Non-bilious
Hepatobiliary disease Acute Non-bilious
Medical drug intoxication Acute Non-bilious

Gl: gastrointestinal.

for example in vomiting associated with pyloric
stenosis or duodenal obstruction [2].

In this section, we describe in detail some of the
most frequent pathologies that involve the need for
a quick diagnosis.

Obstructive causes
Duodenal atresia

Duodenal atresia occurs in about 1 in 10,000 neo-
nates and represents more than 60% of intestinal
atresias [10]. On antenatal ultrasound, the condition
is related to polyhydramnios in about 50% of cases
[11]. This pathology is associated with Down’s
syndrome in 30% of cases and with cardiac defects
in25% [11, 12].

Neonates with this condition present the typical
signs of intestinal obstruction: vomiting, abdominal
distension and absence of intestinal transit [2].
Vomit can be non-bilious or bilious, depending on
whether the obstruction is proximal or distal to the

Vomiting in neonates

insertion of the bile duct [2, 11]. In one-third of
infants, the obstruction is proximal [11].

Diagnosis of duodenal atresia can be confirmed
by performing an abdominal X-ray, which will
demonstrate a typical double-bubble appearance
[11, 12]. Any suspicion of this diagnosis mandates
an operative intervention, ideally performed in the
first few days of life [11, 12].

Hypertrophic pyloric stenosis

Hypertrophic pyloric stenosis occurs due to
hypertrophy of the circular muscles of the pylorus,
with obstruction of the lumen. It is the most common
GI disease among infants, occurring as an isolated
condition or with other congenital malformations
[13]. It is more frequent at 3-6 weeks of life [2].
In this condition, vomiting is usually projectile
and non-bilious and the baby is hungry after
vomiting [13, 14]. The classic presentation is a
small dehydrated infant with signs of poor weight
progression, alkalosis and electrolyte changes
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[2]. Furthermore, vomiting is not accompanied
by diarrhoea or fever. Some known risk factors
include a family history of hypertrophic pyloric
stenosis, male gender, young maternal age, first
pregnancy, maternal smoking and receiving
erythromycin in the first 2 weeks of life [2, 13].
At the physical examination, an olive-like mass
can be detected in the right upper abdomen, at
the location corresponding to the pylorus. This
mass is being reported less frequently because of
earlier diagnosis by ultrasound. The treatment is
generally surgical via laparoscopy (Ramstedt’s
pyloromyotomy) [2, 13, 14].

Intestinal malrotation

The incidence of intestinal malrotation in neo-
nates is estimated at 1:6,000 live births and is the
third most common cause of neonatal intestinal
obstruction [11, 15]. It may occur as an isolated
malrotation during fetal development or it may be
associated with other congenital abnormalities [16].
The main concern of malrotation is that abnormal
fixation of the midgut can result in torsion of the
narrow mesentery and midgut volvulus, consequently
threatening both the venous and later arterial flow
to the intestine [11, 12]. Clinically, malrotation can
vary from asymptomatic throughout the patient’s
life to intestinal and vascular obstruction symptoms
or intestinal necrosis in the first days of life [11, 16].
The first manifestation is usually bilious vomiting
accompanied by abdominal distension, and less
frequently can occur with constipation and GI
haemorrhage [12, 16].

Diagnosis should be suspected when an
asymmetric gas pattern on abdominal X-ray is
found and is confirmed by performing an upper GI
contrast study [16]. If volvulus is present, this may
show a “bird-beak’ as a complete obstruction at the
level of the proximal to mid-duodenum or a “cork-
screw” when duodenojejunal flexure lies to the right
(small bowel passes from posterior to anterior).
When these findings are present, an immediate
laparotomy is indicated due to the risk of volvulus
[12, 16]. Mortality depends on the bowel and is
approximately 3% [17].

Hirschsprung's disease
Hirschsprung’s disease is defined by agan-
glionosis in the intestinal nerve plexus, which

causes overcontraction of the affected segment,
resulting in intestinal obstruction and failure to
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pass meconium [18]. The estimated prevalence
is 1:5,000 live births [18]. One must suspect
this condition with a clinical scenario of bowel
obstruction, delayed passage of meconium after 48
hours of birth, abdominal distension and bilious
vomiting, which improves with rectal examination
or rectal washout [14, 18]. The lack of ganglion
cells in submucosal and myenteric plexus in
histopathology confirms the diagnosis [11, 15].
Subsequent treatment consists of continued rectal
decompression with washouts, followed by early
neonatal surgical correction [11].

Meconium ileus

Meconium ileus is the accumulation of viscous
intestinal content and a thick mucous secretion
that adheres to the crypts of the terminal ileum and
caecum, causing a luminal obstruction [11, 16].
This condition is one of the most common causes
of neonatal intestinal obstruction (9-33%) [16] and
has been associated with intestinal atresia (20-30%)
[11]. It is usually associated with cystic fibrosis,
being the first manifestation of this disease in
15% of neonates [11, 16]. The presentation is with
abdominal distention, failure to pass meconium
and vomiting. Abdominal X-ray may suggest the
diagnosis if dilated bowel loops proximal to the
impaction are present, classically with a “bubbly”
appearance of the distended intestinal loops. A
contrast enema may be undertaken to relieve the
obstruction. If decompression is not successful
or if intestinal atresia is present, resection and
anastomosis or temporary stoma formation will be
required [11].

Anorectal malformation

If not noted, an anorectal malformation can
lead to bilious vomiting and abdominal dis-
tension. Inspection of the anus is part of the
routine examination of any newborn and should
not be missed, as delay in surgical correction can
lead to intestinal perforation. Surgical correction
by angioplasty or diverting colostomy may be
performed in the first 24-48 hours [11].

Infectious causes
Other causes of vomiting in neonates are
digestive or extra-digestive infectious diseases [1,

2]. Vomiting is a non-specific symptom, and in a
neonate with no other complaints we should think
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of infection: pyelonephritis, sepsis, meningitis,
pneumonia or gastroenteritis [2].

Necrotizing enterocolitis

Necrotizing enterocolitis affects 5-12% of
neonates with very low weight at birth, being the
main cause of death due to GI disease, mainly
if associated with prematurity [19]. The signs
can be insidious: at first, they include feeding
intolerance and irritability, but quickly progress
to bilious vomiting and abdominal distension,
with pneumatosis intestinalis and/or portal venous
gas detected by X-ray/ultrasonography [11, 19].
Treatment during the early stages includes bowel
rest, fluid therapy and broad-spectrum antibiotics.
Surgery is required if intestinal perforation occurs
and the mortality rates are estimated to be 20-30%.
Some observational studies report that probiotics
may reduce both the incidence and mortality [19].
An exclusive human milk diet has also proved
to be protective of the occurrence of necrotizing
enterocolitis [20].

Inborn errors of metabolism causes

Inborn errors of metabolism, such as organic
acidaemias, urea cycle defects and defects with
carbohydrate metabolism, should be considered
for neonates with progressive vomiting [1, 2].
After exclusion of the most frequent aetiologies,
a metabolic disease should be suspected if there is
continued vomiting, neurological symptoms and
growth or developmental delay [1, 2]. In these cases,
we should inquire about newborn screening test
results, history of consanguinity or sudden infant
death, feeding difficulties, weight loss associated
with dietary intake or episodes with alterations in
consciousness [21]. In the physical examination,
attention must be paid to hypotonia, dehydration
with tachycardia, poor perfusion or hypotension,
which should be treated aggressively [21].

Central nervous system causes
Increased intracranial pressure

A less common cause of chronic vomiting is
increased intracranial pressure, which can occur by
mass effect (e.g. intracranial haemorrhage, brain
tumour) or pseudotumour cerebri [1, 2].

For intracranial haemorrhage, the most com-
mon clinical features in newborns are anaemia,

Vomiting in neonates
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hypotension and shock, followed by neurological
symptoms (seizure, apnoea, lethargy) with or
without nausea and vomiting [22]. Vomiting with
positional changes or waking from sleep to vomit
are warning signs for these conditions. Findings of
the Cushing’s triad (bradycardia, hypertension and
irregular breathing) should induce urgent evaluation
for increased intracranial pressure [1].

Other causes

Milk protein allergy/food protein-induced enterocolitis
syndrome

Milk protein allergy typically presents in infants
after exposure to the allergen, usually proteins
included in formula milk [1, 23]. Symptoms
develop within 2 hours after exposure and the
most frequent clinical signs are vomiting, urticaria,
angioedema, lethargy or respiratory symptoms.
When a non-immunoglobulin E-mediated type of
food hypersensitivity is the case, the pattern can
be different: food protein-induced enterocolitis
syndrome. The signs occur 2-6 hours after intake
and the most common are irritability, feeding
intolerance, intermittent vomiting and diarrhoea.
Occasionally, patients may present with compromise
in weight progression or iron deficiency anaemia,
and examination of stools reveals occult blood
with polymorphonuclear cells, lymphocytes and
eosinophils [1, 2, 23].

Treatment involves removal of the allergen from
the diet, replacing protein milk with hydrolysed
formula or L-amino-acid-based formulas. The
symptoms usually resolve in 3-10 days [2].

Adrenal insufficiency

Adrenal insufficiency can result from adrenal
destruction (primary adrenal insufficiency or
deficiency) or can be due to hormone deficiency
that leads to the impaired synthesis and release of
adrenocorticotrophic hormone from the pituitary
gland or of corticotrophin-releasing hormone from
the hypothalamus [24]. Congenital hyperplasia of
the adrenal gland due to deficiency of the enzyme
21-hydroxylase is the most common cause of adrenal
insufficiency [1]. It is an autosomal recessive disorder
involving deficiencies in enzymes for the synthesis
of cortisol, aldosterone or both [24]. The phenotype
depends on the type and severity of the enzyme defect.
Patients often present with chronic vomiting, refusal
to eat, dehydration, poor weight progression and
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also, on physical examination, signs of virilization
of the female genitals and skin hyperpigmentation
may be observed [1, 24]. Blood results may depict
hyponatraemia and hyperkalaemia [1]. The diagnosis
is established using measurements of cortisol and
aldosterone [24]. Treatment comprises correction
of dehydration and initiation of glucocorticoids and
then mineralocorticoids [24].

Conclusion

Vomiting is a common but non-specific clinical
entity in neonates that may involve a variety of
different organ systems and, in some cases, finding
the aetiology can be challenging.

It is important to differentiate between vomiting
and GORD to guide the treatment and management.
Most cases of GORD can be treated conservatively
with body positioning and avoidance of overfeeding.

The evaluation of vomiting should be targeted
to the medical history, type of vomit and physical
examination findings, especially abdominal ex-
amination and evaluation of weight loss. Acid-
base fluid and electrolyte imbalances must always
be considered when assessing a neonate who has a
history of vomiting.

Congenital or acquired intestinal obstructive
syndromes are the most common and serious
causes of vomiting in neonates and need emergency
treatment. Serious extra-intestinal causes of
vomiting include brain tumours, meningitis and
inborn errors of metabolism.

It is important to recognize red flags for urgent
evaluation of vomiting, including nocturnal
vomiting that awakens the patient, weight loss,
haematemesis (especially in the first episode of
vomiting), recurrent bilious emesis, abdominal
distention, absent tympanic bowel sounds and
mental status changes.
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