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Abstract

Vomiting in infancy is often a diagnostic challenge. A 
variety of diseases can manifest with vomiting. Gas-
trointestinal tract disorders, both congenital and ac-
quired, as well as metabolic, neurological, and inflam-
matory causes may all present with vomiting. Early 
diagnosis is of utmost importance, in order to rule out 
possible life-threatening conditions. Imaging plays 

an important role in the evaluation of an infant who 
vomits. Ultrasonography is a safe, easy to perform, and 
radiation-free imaging modality that allows the radiol-
ogist to accurately evaluate the gastrointestinal tract, 
as well as the abdominal organs. Moreover, in more ex-
perienced hands, it allows visualization of the infantile 
brain in suspected neurological causes.
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Introduction
Vomiting in infancy is a common clinical problem and al-
ways requires further investigation. It is symptom induced 
most commonly by processes involving the gastrointesti-
nal (GI) tract, such as gastroesophageal reflux disease and 
hypertrophic pyloric stenosis, while other rare causes in-

clude intestinal obstruction, usually due to volvulus or in-
tussusception, and necrotizing enterocolitis. Additionally, 
abdominal inflammation, metabolic and neurologic disor-
ders, urinary tract infections, and food allergies can also 
produce this symptom [1].

Clinical history must include prenatal and perinatal 
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data. Due to the infant’s inability to effectively commu-
nicate with the physician, obtaining relevant clinical in-
formation is often impossible. The investigation is further 
complicated by non-specific clinical findings. Therefore, 
imaging in combination with relevant laboratory findings 
will ultimately suggest the disorder.

Ultrasonography (US) has proved to be a valuable imag-
ing tool when investigating a case of an infant who vomits, 
while is an accurate, reliable, and rapid screening method 
[2]. Nowadays US is used as the initial imaging modality in 
an emergency department or in hospitalized infants and 
outpatients. Barium studies, computed tomography (CT), 
and/or magnetic resonance imaging (MRI) are reserved 
for selected cases.

This pictorial essay describes the most common causes 
of neonatal vomiting and their associated ultrasonograph-
ic findings, having in mind the general radiologist. The 
need for further imaging evaluation will be discussed. 

Discussion
Gastroesophageal reflux disease
Gastroesophageal reflux (GER) is a normal phenomenon in 
neonates and infants that occurs mainly after meals and 
usually resolves by the age of 6-12 months [3]. Pathologic 
GER is called gastroesophageal reflux disease (GERD) and is 
associated with choking, irritability, non-bilious vomiting, 
wheezing and recurrent pulmonary infections [4]. 

24h-esophageal PH monitoring is still considered the 
gold standard for the diagnosis of GERD, while endoscopic 
imaging and manometry are performed in selected cases 
only [5].

Barium gastrointestinal series is recommended in in-
fants where an esophageal or post-gastric obstruction is 
suspected. Ultrasonography may be proposed as an addi-
tional, non-invasive, and non-irradiating procedure that 
can add valuable information about the number of reflux 
episodes, the anatomy and position of the gastroesopha-
geal junction, the length of the subdiaphragmatic esopha-
gus, and the gastroesophageal angle. However, it is oper-
ator-dependent and further studies are required in order 
for it to determine treatment decisions [6].   

Thirty (n=30) minutes before the examination the in-
fant should be fed with at least 80ml of milk. This 30-min-
ute interval is important in order to prevent normal 
post-prandial reflux. Examination starts by placing the 
transducer under the xiphoid process with the indicator 
facing cranially. The transducer is then slightly tilted 

to the left. This orients the beam in a coronal plane and 
positions the image so that the abdominal esophagus is 
visualized using the left liver lobe as an acoustic window. 
Total observation time should reach ten (n=10) minutes 
and the total number of reflux episodes should be count-
ed [7]. The number of reflux episodes and the length of 
the intra- abdominal esophagus varies based on age and 
normal values are available in the literature [8]. A cut-off 
value of 4 episodes/10 min is considered within normal 
limits in healthy children during the first 2 months of 
life. Colour Doppler increases the sensitivity of the meth-
od due to more accurate detection of small and rapid re-
flux episodes [9]. 

Accurate measurement of the subdiaphragmatic portion 
of the esophagus is not always easy to obtain as its length 
shifts during peristalsis. The gastroesophageal junction 
is depicted as a small hyperechoic triangle pad of gastric 
folds and the cardiac orifice is the proximal point of this 
triangle pad. Proper measurement starts from the point 
of the esophageal hiatus to the orifice (Fig. 1). It should be 
noted that the gastroesophageal junction may prove diffi-
cult to locate, therefore waiting for a peristaltic wave al-
lows for good visualization of the cardiac orifice. The gas-
troesophageal angle, the so-called angle of His, is the acute 
angle created between the cardia at the entrance to the 
stomach and the esophagus. In case of a short abdominal 
esophagus, protrusion of gastric folds in the thorax, or an 
abnormally enlarged gastroesophageal angle, the radiolo-
gist should suspect a sliding hernia [7].

Treatment is conservative in the vast majority of cases, 
while surgery is considered if conservative treatment fails.

Infantile hypertrophic pyloric stenosis
The incidence of infantile pyloric stenosis is reported at 
around 2% of live births. It typically affects infants be-
tween 2-8 weeks, with a reported 4:1 male to female ratio. 
Some of the affected infants are proved to have a compati-
ble family history. The pathogenesis remains elusive; pro-
longed spasm of the pyloric muscle is considered a possi-
ble mechanism that leads to hypertrophy and subsequent 
gastric outlet obstruction [10].

Infants present with a history of late-onset, worsening, 
projectile, non-bilious vomiting after an initial period of 
normal feeding. If left untreated, the condition may lead 
to severe weight loss, dehydration, and electrolyte imbal-
ance. A mass often described as an “olive”, may be palpa-
ble during the physical examination and it represents the 
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hypertrophied pylorus. Any suspicion of pyloric stenosis 
is a strong indication for US evaluation. No additional im-
aging studies are required [11]. Diagnosis is based on both 
morphological and dynamic criteria [12]. In an adequate-
ly hydrated child, a pyloric muscle thickness greater than 
3mm, and a pyloric muscle length greater than 15-18mm 
are findings strongly suggestive of pyloric stenosis [13] 
(Fig. 2). The hypertrophied muscle appears mildly hypere-
chogenic, while a striated pattern may be observed during 
antral contractions. Colour Doppler may demonstrate hy-
pervascularity in the axis of striations but does not pro-
vide additional diagnostic criteria [14]. A small amount of 
gastric content may pass through the pyloric canal during 
observation. However, the canal is unable to relax and the 
muscle remains thickened. The stomach is usually dis-
tended and a secondary GER may be observed. In border-
line cases, the evaluation must be repeated within the next 
24-48 hrs.

It should be mentioned that pylorospasm may some-
times mimic findings of hypertrophic pyloric stenosis. 
However, in pylorospasm, muscle thickness is usually less 
than 3mm and length is shorter than 15mm. Moreover, 
during the examination, there are variations in these val-
ues and findings, representing the functional aspect of this 
clinical entity rather than anatomic abnormalities [15].

The first step in treating an infant with hypertrophic 

pyloric stenosis is fluid resuscitation. After successful re-
suscitation, pyloromyotomy is the standard treatment of 
pyloric stenosis, while conservative therapy (atropine, na-
so-duodenal feeding) is employed in some cases [16]. 

Bowel obstruction
Obstruction of the small bowel and the colon is mainly due 
to congenital malformations. Both intra-luminal (atresia, 
stenosis, and webs) and external factors can lead to ob-
struction. Pre- and perinatal history plays a very impor-
tant role in the correct identification of the etiology and 
in many cases, the level and cause of obstruction have 
already been demonstrated during prenatal imaging (US, 
MRI). 

Bilious vomiting is the main symptom of any occlusion 
beyond the ampulla of Vater [1]. Delayed passage of meco-
nium and abdominal distention may also occur. Delays 
in diagnosis and treatment could lead to bowel ischemia, 
peritonitis, and perforation. Thus, every infant who pre-
sents with vomiting should be initially evaluated for pos-
sible obstruction in order to avoid these life-threatening 
complications.

Imaging plays an important role in diagnosis and moni-
toring and sometimes it allows for therapeutic maneuvers 
as in uncomplicated meconium ileus and in meconial plug 
syndrome. Plain films, barium studies, and US are the mo-

Fig. 1: Length of the subdiaphragmatic esophagus measured 
between the diaphragmatic hiatus and the cardiac orifice 
(marked by white arrows).

Fig. 2: Hypertrophic pyloric stenosis. The muscle thickness is 
measured at 4mm (marked by 1st calliper). The 2nd calliper 
measures the stomach wall thickness to contrast the thick-
ened pylorus.
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dalities of choice over the course of the evaluation. 
Treatment of choice is surgery in the vast majority of 

patients, though it is not always performed on an emer-
gency basis.

It is beyond the scope of this review to describe all pos-
sible obstructive pathologies. However, three distinct 
types are mentioned in detail, because they manifest with 
characteristic ultrasonographic findings that the general 
radiologist should be aware of. These are malrotation with 
volvulus, meconium ileus, and necrotizing enterocolitis.  

Malrotation with volvulus 
Malrotation is defined as an abnormal fixation of the small 
bowel mesentery, resulting in a short mesenteric root that 
is prone to twisting. Volvulus is the twisting of bowel loops 
around themselves and the accompanying mesentery that 
can lead to bowel obstruction, ischemia, and necrosis. Mal-
rotation with volvulus mostly affects newborns, reported-
ly in over 75% of cases, but may occur at any age in pa-
tients with undiagnosed malrotation [17]. 

Typical symptoms suggesting volvulus include bilious 
vomiting and acute abdominal pain. In the case of intesti-
nal ischemia, the infant may present with bloody diarrhea, 
abdominal distension, and lethargy. As a rule, any new-
born with bilious vomiting is considered to suffer from 
malrotation with volvulus until proven otherwise [18]. 

An upper gastrointestinal study is able to indicate vol-

vulus [19]. It is mostly of value in older, hemodynamical-
ly stable children suspected of malrotation, usually on a 
non-emergency basis. However, US has gained favor over 
the years and has demonstrated excellent diagnostic ac-
curacy [20]. It should be carried out on an emergency 
basis, accompanied by an abdominal plain film in the su-
pine position. The film is inconclusive in 30-40% of cases 
[21]. 

Some US findings are considered specific. The most im-
portant finding is the location of the superior mesenteric 
vein in relation to the superior mesenteric artery. Normal-
ly the vein is located right of the artery. Variations from 
this normal relationship may be suggestive of malrotation, 
although in some cases with proven malrotation the re-
lationship is normal. Moreover, in case of complications, 
the dilated bowel loops may not allow for the visualiza-
tion of the vessels [20]. Another sign highly suggestive of 
malrotation with volvulus is the “whirlpool sign” [22] (Fig. 
3). A “whirlpool sign” is indicative of a spiral twist of the 
superior mesenteric vein around the artery. Sometimes 
the vessels, the mesentery, and intestinal loops may form 
a mass which is located right anterolaterally of the abdom-
inal aorta. Distension of the proximal duodenum is usually 
present [20]. Any signs of intestinal ischemia should al-
ways be reported. These include thickened or extremely 
thinned small bowel walls, hypo- or aperistaltic bowel 
loops, free peritoneal fluid, and diminished or absent flow 

Fig. 3: Malrotation with volvulus - whirlpool sign. Spiral 
twist of the superior mesenteric vein (red-blue) around the 
artery (blue). Colour Doppler is used to clearly demonstrate 
the vessels.

Fig. 4: Meconium ileus. Bowel wall pseudo-thickening due to 
meconium layer stuck on the wall. The arrows show the true 
bowel wall margin.
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in the superior mesenteric artery [18]. 

Treatment of malrotation with volvulus is surgical. 
Meconium ileus and complications
Abnormally thick and impissated meconium can lead to 
obstruction at the level of the distal ileum. This pathology, 
named meconium ileus, is strongly associated with cystic 
fibrosis and around 15% of infants diagnosed with cystic 
fibrosis present with meconium ileus [23]. Newer reports 
have indicated that it can be a rare occurrence among very 
low birth weight infants [24].  

Vomiting, abdominal distention, and inability to pass 
meconium are the most typical symptoms and usually 
appear during the first days of life. Complications such as 
perforation and peritonitis can occur in half of the affect-
ed infants. Other associated findings are meconium pseu-
do-cysts and peritoneal calcifications [25]. 

An abdominal plain film is performed initially which 
may show distension of proximal loops or calcifications 
[26]. Enema with a water-soluble, hyperosmolar contrast 
agent is usually performed. Rehydration of meconium 
may be achieved, allowing it to pass the ileum with a rate 
of success is up to 60% of uncomplicated cases [27]. 

Ultrasound imaging is of great value in depicting the 
distended loops. They typically contain hyperechogenic 
content with pseudo-thickened walls due to the meconi-
um sticking on them. Small air bubbles trapped within the 
abnormal meconium often create a granular pattern (Fig. 
4). Another US finding is that of microcolon. A microcolon 
is defined as a colon of tiny diameter and it is indicative of 
an obstruction that happens above it. Moreover, US can 

spot complications such as ascites containing punctuate 
echoes or calcifications [28].

Necrotizing enterocolitis 
Necrotizing enterocolitis is the most common surgical 
emergency in low-weight premature neonates. Its mor-
tality rate is high, up to 50%, and mostly depends on the 
percentage of intestinal involvement [29]. Its aetiology is 
still unclear but it is considered to be due to a combination 
of bacterial infection and ischemia or hypoxia in an imma-
ture immune system. 

Vomiting, abdominal distension, bloody stools, diar-
rhea, bradycardia, feeding intolerance, lethargy, sepsis, 
and apnoea are among the most frequently described 
signs and symptoms. Prompt diagnosis, even though dif-
ficult in most cases, is of paramount importance and leads 
to better clinical outcomes [30]. 

Plain abdominal film is normal in many cases or it may 
reveal some findings that raise the suspicion of necrotizing 
enterocolitis. These are pneumatosis intestinalis, portal 
venous gas, and pneumoperitoneum [31]. Ultrasonogra-
phy may reveal important features and contribute to early 
diagnosis. Ascites and gaseous bowel dilatation are among 
the most common early findings. Intestinal and portal 
pneumatosis are also easily demonstrated [32]. Intestinal 
pneumatosis appears as echogenic foci in the bowel wall, 
typically in a submucosal location but can sometimes be 
subserosal. When echogenic foci are seen inside the portal 
vein and its branches they are indicative of portal pneu-
matosis. Thickening and increased vascularity of the bow-
el wall may be observed early in the course of enterocolitis 

Fig. 5: Necrotizing enterocolitis with thickening of the small 
bowel wall due to ischemia.

Fig. 6: Inverted Meckel’s diverticulum. A tubular structure with a 
gut signature is demonstrated trapped inside a small bowel loop.
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(Fig. 5). Thinned avascular bowel walls, together with as-
cites and extra-intestinal gas bubbles are all signs of per-
foration and severe disease that needs immediate surgical 
treatment [33]. 

Meckel’s Diverticulum
Meckel’s diverticulum (MD) is a congenital diverticulum, 
located in the distal ileum. It is the result of incomplete re-
gression of the omphalomesenteric duct and it is the most 
common congenital anomaly of the gastrointestinal tract, 
with a reported prevalence in the general population 
around 2%. Most of the symptomatic patients are usually 
younger than 2 years old and the incidence of symptomat-
ic disease decreases with age, thus being extremely rare 
in adults. There is a male predilection when it comes to 
symptomatic patients [34]. 

Typical complications of MD include intestinal obstruc-
tion, gastrointestinal bleeding or inflammation. There-
fore, the most common symptoms include fever, abdom-
inal pain, abdominal distention, vomiting, and bleeding 
from the rectum or melena. However, these symptoms are 
not specific for MD and they are often attributed to other, 
most common aetiologies, while MD is mostly found in-
cidentally, especially during surgical exploration [35]. In 
younger children, the most common symptom is gastroin-
testinal bleeding and/or anemia, so the radiologist should 
always consider MD in those cases [36]. 

Ultrasonography is used for the initial workup of an in-
fant with the aforementioned symptoms. An inflamed MD 
(MD diverticulitis) appears as a non-compressible, tubular 

structure, usually in the right iliac fossa with a “gut sig-
nature” sign, meaning with visualization of the layers of 
a typical bowel wall. Its wall may appear thickened and 
inflammatory changes in the surrounding mesenteric fat 
tissues are present [37]. It is usually misdiagnosed as an 
inflamed appendix or rarely a duplication cyst, thus it is 
important to look for its connection to the GI tract. MD 
should show a clear connection to ileal loops, while the ap-
pendix is connected to the cecum and a duplication cyst is 
typically not connected to the gastrointestinal tract [36]. 
Another possible US finding is an inverted MD, which is 
depicted as a “double target sign” due to alternating diver-
ticular and small bowel walls with mesenteric fat between 
them [37] (Fig. 6). Other, non-specific findings of a com-
plicated MD are those of ileo-colic intussusception, volvu-
lus and obstructed bowel loops due to a mesodiverticular 
band [38]. 

As mentioned above, a definite diagnosis is made during 
abdominal exploration. Nevertheless, some imaging meth-
ods are more specific and can guide the radiologist to the 
correct diagnosis. Angiography can indicate the vitelline 
artery branching from the superior mesenteric artery to-
wards the right iliac fossa. This finding is pathognomonic 
for MD. Technetium-99m scintigraphy is positive when an 
MD contains ectopic gastric tissue, with a reported sensi-
tivity in pediatric populations of 85-90%. It has been pro-
posed that certain medications, such as H2-antagonists, 
can increase the diagnostic accuracy by preventing the 
tracer’s secretion from the gastric cells. Another utilized 
method is small bowel endoscopy [34,37]. However, all 

Fig. 7: Appendicitis. Fig.7a: Inflammation of the appendix with hyperechoic surrounding fat. Fig.7b: Same patient with Colour 
Doppler imaging which demonstrates vascularity of the surrounding tissues.
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these methods are not typically performed in infants.
Treatment of a complicated MD is surgical resection, 

whereas the removal of an asymptomatic, incidentally 
found MD is still controversial.

Acute Appendicitis
Acute appendicitis (AA) in infancy is relatively rare 
but it is associated with more complications and a 
higher morbidity and mortality rate. The reason for 
this is the atypical clinical manifestation, anatomical 
differences between older children and infants, as well 
as difficulty in communication and delayed diagno-
sis due to low suspicion. Thus, most infants with AA 
present with late complications, such as perforation 
or peritonitis [39]. Most infants with AA present with 
vomiting, pain, fever, diarrhea, irritability, cough, ab-
dominal distention, or lethargy. Right lower quadrant 
pain is rare and most children present with diffuse ab-
dominal tenderness.

The neonatal appendix is funnel-shaped, in contrast 
with the finger-like appendix of older children and adults. 
Thus, it is less prone to obstruction, and this is probably 
one of the reasons the incidence of AA in this age group is 
low, reportedly around 0,2%. Another possible protective 
factor is the liquid diet, which prevents the formation of 
fecaliths [40]. However, its wall is thinner, and the omen-
tum is less developed and, in case of perforation, it is easier 
for intestinal content to spread rapidly and cause peritoni-
tis [39]. Other associated conditions that can cause AA are 
Hirschsprung’s disease, meconium plug syndrome, cystic 
fibrosis, gastroenteritis, and necrotizing enterocolitis. All 

those conditions can cause obstruction of the appendiceal 
lumen [40].

Ultrasonographic evaluation of the pediatric appendix 
can be challenging for the general radiologist. It is typi-
cally located anterior of the iliac vessels. If it is not visual-
ized at its typical location, the radiologist should identify 
the cecum and the ileocecal valve and then search infe-
riorly [41]. A well-established technique is that of graded 
compression to displace the overlying bowel loops and to 
visualize the appendix. A normal appendix changes shape 
upon compression from circular to an oval shape, whereas 
when inflamed it is uncompressible. The maximum out-
er diameter is then measured while applying pressure. It 
is usually less than 6mm [42]. Some studies suggest that a 
cut-off value in the pediatric population could lead to di-
agnostic errors, because the diameter can vary depending 
on the age and comorbidities, such as cystic fibrosis which 
can cause a normal appendix to appear enlarged due to 
the mucus content. Other findings are mural thickening, 
which is defined as a wall thicker than 3mm, as well as in-
creased vascularity (Fig. 7). Clinical entities that can mimic 
AA are mucocele, Meckel’s diverticulitis, or reactive lym-
phoid hyperplasia of the appendix [41]. 

When the appendix is not clearly visualized, some ad-
ditional indirect findings can indicate inflammation. In-
creased echogenicity of mesenteric fat, free fluid, enlarged 
mesenteric lymph nodes, or thickening of the adjacent ile-
al loops are some secondary findings [42]. 

Treatment of choice is usually surgical resection, al-
though in some cases the child can be treated conserva-
tively with antibiotics and careful observation [39]. 

Fig. 8: Ileo-colic intussusception. A typical target sign is 
shown (between markers). The white arrow indicates the liv-
er.

Fig. 9: Pyelonephritis in an infant. The arrows demonstrate in-
flammatory changes of renal cortex with increased echogenic-
ity and disruption of normal corticomedullary differentiation.
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Intussusception
Intussusception is the invagination of one part of the in-
testine into the section next to it. It mostly affects children 
between the age of 3-12 months, with more than 50% of 
cases concerning children younger than 1-year-old. It is 
the most common cause of intestinal obstruction [43]. In 
the majority of cases in infancy, it is idiopathic. However, 
some factors have been associated with intussusception, 
such as hyperplastic lymphoid tissue, anatomical variants, 
infections, a Meckel’s diverticulum, tumours, intestinal 
duplication cyst, etc [44]. 

Intussusception is classified according to the affected 
intestinal segments and ileo-colic represents the majori-
ty of cases to a percentage of 80%. Other types of intus-
susceptions are ileo-ileal or colo-colic, with the last being 
extremely rare. Ileo-ileal intussusception is mostly idio-
pathic and transient [43]. At first, an infant presented with 
crampy abdominal pain, vomiting, and bloody stool. Later 
symptoms include those of acute abdomen, and they are a 
result of venous congestion, bowel ischemia, and possibly 
necrosis and perforation [44]. 

Ultrasonography is the test of choice in suspected in-
tussusception, with high sensitivity and specificity and 
real-time evaluation of intestinal motility. Recent re-
search suggests that the point-of-care US offers similar 
accuracy in the detection of intussusception while reduc-
ing the time needed for diagnosis [45]. A “target” sign 
represents the visualization of the intussusceptum in the 
intussuscipiens with its accompanying mesenteric fat 
and shows layers of intestine within the intestine at the 
axial plane. The same findings in the longitudinal plane 
make up the “pseudokidney” sign. In ileo-colic intussus-
ception, this sign is observed in the right iliac fossa and 
usually measures 2-4cm. (Fig. 8). In the case of a different 
location, an ileo-ileal intussusception should be suspect-
ed. The presence of lymph nodes suggests ileo-colic in-
tussusception. It is important to use Colour Doppler be-
cause the absence of blood flow in the affected segment 
indicates ischemia. Findings such as free fluid, trapped 
fluid, dilated bowel loops, or pneumatosis point towards 
obstruction. 

Treatment of uncomplicated ileo-colic intussusception 
is air or hydrostatic enema reduction, while idiopathic, 
transient ileo-ileal intussusception usually resolves by it-
self and does not require medical intervention. Reduction 
is contraindicated in complicated cases due to the high 
risk of perforation [43]. 

Disorders not associated with the GI tract
Apart from GI tract disorders, many other clinical entities 
could lead to vomiting. Depending on the presentation 
and accompanying laboratory findings, the differential 
diagnosis may include urinary tract infections, food aller-
gies, increased intracranial pressure, and inborn metabo-
lism disorders.

Urinary tract infections (UTIs)
UTIs in infants may manifest with non-specific symptoms, 
such as fever, irritability, vomiting, and poor feeding. Oth-
er typical symptoms include ill appearance, a previous his-
tory of UTI, and suprapubic tenderness. There is a predi-
lection for girls and uncircumcised boys. A positive urine 
culture is the gold standard of diagnosis and urinalysis 
provides additional information [46]. 

Current literature suggests that sonographic evalua-
tion of the urinary tract should be conducted in all febrile 
infants with UTI [47]. Its role is to demonstrate findings 
of pyelonephritis, possible complications, and congenital 
malformations such as megaureter, collecting system du-
plication, and ureteroceles (Fig. 9).

Moreover, with the addition of contrast media, US is able 
to detect vesicoureteral reflux and other disorders. The 
technique is called contrast-enhanced voiding urosonog-
raphy and should be performed if US reveals concerning 
findings, such as hydronephrosis and ureter dilatation. Its 
main advantage over voiding cystourethrography is the 
lack of ionizing radiation [48] (Fig. 10). 

Food allergies
Food allergies typically cause diarrhea, intermittent vom-
iting, and malabsorption, but sometimes lead to enter-
opathy or food protein-induced enterocolitis syndrome 
(FPIES). It may manifest as profuse vomiting, dehydra-
tion, and lethargy. The diagnosis is established through 
supportive history in relation to food and these children 
rarely need imaging evaluation for diagnosis. FPIES can 
sometimes resemble necrotizing enterocolitis and differ-
entiating between the two entities relies on history. An-
aphylactic reactions are more severe and can also cause 
vomiting, although their diagnosis is out of the scope of 
this article [49]. 

Increased intracranial pressure (IICP)
Vomiting in infants can be a result of IICP. Infants with 
chronically elevated ICP usually present with macro-
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cephaly and/or a bulging anterior fontanelle, because the 
cranial sutures are not yet fused in this age group. They 
may also present with lethargy and poor feeding. Acutely 
elevated ICP typically manifests with projectile vomiting, 
hypertension, altered mental status, and various other 
neurological symptoms. Trauma and/or abuse, hydro-
cephalus, brain tumours, and infections are the most com-
mon diseases that can cause IICP.

The gold standard for diagnosing elevated ICP is by 
directly measuring the ICP using an external ventricu-
lar drain or intraparenchymal monitor, although many 
non-invasive methods are utilized. Brain CT is the modali-
ty of choice but US methods play an important role in pro-
viding additional information. 

Transorbital ultrasound is used both by adequately 

trained pediatric radiologists and physicians to measure 
the optic nerve sheath diameter and assess ICP [50].  

Cranial ultrasound (CUS) is a valuable imaging modal-
ity during the first year of life due to its ability to moni-
tor hydrocephalus and point out its cause, as well as other 
entities as haemorrhage, masses, and malformations. It is 
performed when an infant presents with increased brain 
circumference, neurological symptoms, or trauma and it 
is also utilized as a screening modality in selected cases. 
If any of the above cases is suspected, the child should be 
referred to a trained pediatric radiologist [51] (Fig. 11).  

Metabolism disorders
Inborn metabolic disorders of the infant usually result in 
encephalopathy and manifest as vomiting, lethargy, and 
sepsis. 

Many of these disorders can lead to organomegaly which 
can be detected by US. Glycogen, lysosomal, and lipid stor-
age disorders such as Gaucher disease and Nieman-Pick 
disease can cause hepatomegaly and/or splenomegaly. 
Other diseases, such as neonatal hemochromatosis can 
lead to infantile cirrhosis [52]. R
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Fig. 10: Grayscale ultrasound (left) and contrast-enhanced voiding urosonography (right) that clearly indicates reflux of con-
trast media in a dilated renal pelvis (shown between arrows in grayscale).

Fig. 11: Cranial ultrasound in an infant with projectile vom-
iting where subdural hematoma is shown (arrow). This was a 
case of child abuse.
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