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Pediatric intussusception has been reported to be associated with coronavirus disease 2019 (COVID-19)
infection in the literature since the start of the pandemic in the past two years. Although this occurrence is
exceptionally rare, rapid diagnosis based on recognition of gastrointestinal manifestations, clinical
examination, and ultrasound confirmation can expedite appropriate care and prevent delayed
complications. Intussusception is the most common cause of intestinal obstruction and acute abdomen in
pediatric patients. Without prompt identification, the disease process can lead to necrosis, bowel
perforation, shock, and, subsequently, multiorgan failure. Intussusception has previously been associated
with viral upper respiratory infections, which can cause mesenteric lymphadenopathy as a lead point to
allow the bowel to telescope upon itself. The mechanism of how COVID-19 can contribute to
intussusception without respiratory symptoms remains unknown. Here, we present a case of pediatric
intussusception associated with COVID-19.
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Introduction

Intussusception is the most common cause of acute intestinal obstruction in pediatric populations [1].
Intussusception typically affects children up to 36 months of life; however, 60% of cases occur before the age
of one [2]. Adult incidence represents 5% of total cases [3,4]. Intussusception is a gastrointestinal disease
described by the invagination of a proximal segment of the intestine and its mesentery (intussusceptum)
into a distal segment (intussuscipiens) [5]. This blocks the passage of food and restricts blood supply to the
affected area, leading to bowel obstruction and ischemia. Although any tract of the mesentery can be
involved, the largest proportion of cases (85%) is due to ileocolic involvement [5].

The most common initial presenting symptom of intussusception in children and infants is colicky
abdominal pain [6]. Other symptoms include nausea and vomiting (usually bilious); additionally, children
may feel shortness of breath, cry, and pull their knees to their chest [7]. This combination of vague and
variable symptoms, often in an infant population, can make the clinical diagnosis of intussusception
challenging. The “classic triad” of intussusception includes abdominal pain, vomiting, and bloody stool;
however, historically, all three features may be noted in only 21% of cases [8]. More recent studies reported
that the simultaneous presence of all three symptoms is seen in 46% of presentations [8,9]. Blood in stool is
a part of the triad, but it is usually seen at a late stage, as this indicates necrosis has already occurred.

Once intussusception occurs, the mesentery is pulled along the leading aspect of the invaginated segment,
and the mesenteric vessels of the intussusceptum are compressed leading to venous obstruction [10]. The
invaginated segment becomes engorged resulting in bleeding from the mucosa, which combined with stool
resembles bloody “red currant” stool [11]. If not diagnosed and treated promptly, it can potentially be a
lethal condition. Prolonged intussusception compromises perfusion to the intestine and leads to necrosis of
the bowel, perforation, and shock [11].

Coronavirus disease 2019 (COVID-19) can present as respiratory or non-respiratory symptoms. As discussed
in Cai et al., five infants in China were hospitalized for varying concerns (e.g., severe gastrointestinal
symptoms, or need for emergency surgery and/or treatment) and had non-respiratory symptoms as their
first manifestation of COVID-19 infection [12]. The spectrum of symptoms and involvement of multiple
organ systems may be due to severe acute respiratory syndrome coronavirus 2 (the virus which causes
COVID-19 infection) affinity to angiotensin-converting enzyme 2 inhibitors, which are abundantly
expressed in alveolar epithelial cells, as well as gastrointestinal epithelial cells, arterial and venous
endothelial cells, and arterial smooth muscle cells in all organs [13-16].

To date, there have been only 10 cases reported of intussusception in children with concomitant COVID-19
infection. Seven of the cases had no preceding respiratory symptoms, and one case developed respiratory
symptoms after admission. Here, we present a rare case of pediatric intussusception following COVID-19
infection.
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Case Presentation

An otherwise healthy eight-month-old female with no significant medical history, born full-term, presented
to the emergency department (ED) with her mother after having two bloody bowel movements along with a
rash. The patient was seen in the ED two days prior where she was diagnosed with a urinary tract infection
and prescribed cefdinir. During the previous visit in the ED, as a general policy of public health testing
everyone for COVID-19, she tested positive for COVID-19. On examination, the patient was tearful but
consolable with a heart rate of 110 beats per minute, rectal temperature of 98.9°F, respiratory rate of 24
breaths per minute, and oxygen saturation of 97% on room air.

The patient’s abdomen was soft, non-distended without palpable masses. Given the reported history of
bloody diarrhea, a complete blood count, basic metabolic panel, abdominal X-ray, and abdominal ultrasound
were ordered. Labs were significant for leukocytosis of 17,800/uL with differential showing lymphocytic
predominance of 76%, signs of metabolic acidosis with bicarbonate level of 14 mEq/L, along with elevated
C-reactive protein of 3.17 mg/L. No significant dilation of the small bowel, air fluid levels, or free air in the
abdomen were noted on the abdominal X-ray (Figure /). Abdominal ultrasound showed a “target sign” in the
left upper quadrant (Figure 2). Given concern for intussusception, the patient was transferred to a nearby
facility with higher level of capabilities and presence of pediatric gastroenterology and pediatric surgery for
definitive care. A follow-up with the patient indicated an observation and bowel rest period without any
surgical intervention was conducted, and after two hospital days, the patient was discharged with outpatient
follow-up.
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FIGURE 1: Abdominal X-ray reveals no evidence of ileus or obstruction.
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FIGURE 2: Abdominal ultrasound demonstrates “target sign” suggestive
of intussusception.

Discussion

The most common cause of intussusception is idiopathic, accounting for 90% of cases [7]. Other causes
included altered motility, infections, and anatomical factors [7]. Infectious etiologies, specifically
gastroenteritis and upper respiratory infections, can lead to mesenteric lymphadenopathy and act as a lead
point; in particular, adenovirus and human herpes virus-6 have both been associated with intussusception,
and rotavirus vaccination has been implicated as a risk factor [11,17].

Hypertrophy of Peyer’s patches, lymphoid follicles which line the small intestine, can also occur in common
viral infections and lead to intussusception [11]. Non-infectious etiologies include Celiac disease, Crohn’s
disease, and neoplasia; the latter is rare in children [11]. In cases of intussusception with an identifiable
etiology, a pathological lead point is a frequent cause and accounts for up to 20% of cases [18].

Several imaging modalities can assist in the diagnosis of intussusception. Plain films are useful to identify
bowel obstruction and pneumoperitoneum but have low sensitivity for the detection of intussusception [19].
Ultrasound has become the modality of choice and has been shown to diagnose intussusception with 94.9%
sensitivity and 99.1% specificity [20]. A positive ultrasound shows evidence of a target sign (also called
doughnut sign or bull’s eye sign) which demonstrates concentric rings of mucosa, submucosa, and
muscularis and represents intussusception. Computed tomography (CT) can also be used and demonstrates
the appearance of bowel within the bowel, although this is sometimes an incidental finding as patients with
intussusception may or may not be symptomatic [21]. CT imaging has the benefit of better characterization,
including visualization of bowel edema and causative lead points, at the expense of increased cost and
radiation.

The treatment of intussusception is a water-soluble contrast or air enema, given rectally, to reduce the
telescoped bowel. Overall, 80% of pediatric intussusception cases are reducible with only one enema
procedure, while 2.2% are not reducible after multiple attempts and require surgical intervention following
enema failure [22]. When reducible, patients may be discharged home, although a more conservative
approach is to observe patients in the hospital for 24 hours as the rate of recurrence is 6.5% when using a
non-surgical approach [23].

A literature search revealed 10 prior cases of intussusception occurring in COVID-19-infected children that
have been reported globally in the past two years. Table I offers a summary of all prior cases. Of note, a
majority of infants (70%) presented without respiratory symptoms, and one developed respiratory symptoms
following admission. Most patients were screened for COVID-19 due to hospital protocol, but one was
screened due to progressively worsening respiratory status. Vomiting, cramping and intermittent abdominal
pain, and red currant stool were common presenting symptoms. Infants appeared ill, showed signs of
dehydration, and were described as lethargic. The majority of cases were diagnosed using ultrasound, and all
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Author

Makrinioti et al.,

(2020) [24]

Makrinioti et al.,

(2020) [24]

Rajalakshmi et

al., (2020) [25]

Caietal.,

(2020) [12]

Martinez-
Castafio et al.,

(2020) [26]

Moazzam et al.,

(2020) [27]

Athamnah et

al., (2020) [28]

Bazuaye-
Ekwuyas et al.,

(2020) [29]

Mercado-
Martinez et al.,
case 1(2021)

[30]

Mercado-
Martinez et al.,
case 2 (2021)

[30]

Noviello et al.,

(2021) 5]

Gender,

age; country

months;
United

Kingdom

M, 8 months;

India

F, 10
months;

China

M, 6 months;

Spain

M, 4 months;

Pakistan

M, 25
months;
Jordan,
United

States

M, 9 months;
United

States

M, 8 months;

Mexico

F, 7 months;

Mexico

M, 7 months;

Italy

cases involved infants under the age of one. Two cases ended in mortality while the remainder recovered
and were doing well at follow-up.

Respiratory
Contact history

symptoms
None Following admission
Mother with flu-like Two weeks of coryzal
symptoms three symptoms and
weeks prior bilateral conjunctivitis
None No
None No

Relative with
respiratory infection No

12 days prior

None URTI one week prior

Mother with flu-like

No
symptoms
Four days of
congestion, cough,
None
sneezing; one day of
fever
None No
Rhinopharyngitis one
None
week prior
Grandmother 10
days prior who was No

COVID-19-positive

Gl symptoms

Vomiting, currant jelly stool

Bilious vomiting, currant

jelly stool, lethargy

Non-bilious vomiting,

currant jelly stools

Vomiting, currant jelly stool

Vomiting, abdominal

cramps, currant jelly stool

Cramping abdominal pain,

red currant stool

Vomiting, abdominal
distension, cramping
abdominal pain, red currant

stool

Vomiting, abdominal pain,
decreased oral intake,

blood-streaked stool

Non-bilious vomiting,

currant jelly stool

Non-bilious vomiting,

currant jelly stools

Vomiting, abdominal pain,

diarrhea, currant jelly stool

Other symptoms

Paroxysmal crying

Lethargic

Lethargic, signs of

dehydration

Paroxysmal
crying,

restlessness

Inconsolable
crying, drawing
legs to abdomthe

en

lll-appearing, fever

Signs of

dehydration

Irritable and pale

Intermittent crying,

fever

Pale, ill-appearing,
signs of

dehydration

Imaging

us

us

us

NA

us

us

us

us

us

X-ray

us

Diagnosis

Intussusception,
peritonitis,
disseminated
intravascular

coagulation

Intussusception

lleocolic

intussusception

Intussusception,
multiorgan failure,
shock, respiratory

failure

Intussusception

lleocolic

intussusception

lleocolic

intussusception

lleocolic

intussusception

lleocolic

intussusception

lleocolic

intussusception

lleocolic

intussusception

Treatment

Pneumatic
reduction,
surgical

intervention

Pneumatic
reduction,
surgical

intervention

Pneumatic

reduction

Surgical

intervention

Hydrostatic

reduction

Pneumatic

reduction

Pneumatic

reduction

Hydrostatic

reduction

Surgical

reduction

Surgical

reduction

Hydrostatic
reduction,
surgical

intervention

Outcome

Deceased

Recovered

Recovered

Deceased

Recovered

Recovered

Recovered

Recovered

Recovered

Recovered

Recovered

TABLE 1: Summary of 10 prior cases of intussusception occurring in COVID-19-infected children.

Gl: gastrointestinal; M: male; F: female; US: ultrasound; URTI: upper respiratory tract infection; COVID-19: coronavirus disease 2019

Conclusions
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The number of reported cases of pediatric intussusception is increasing worldwide occurring in patients
incidentally found to be COVID-19-positive. Although there are many reported gastrointestinal
manifestations of COVID-19, the association with intussusception remains unclear. Given the severity of the
disease process, intussusception should remain on the differential diagnosis for ill-appearing children with
or without preceding viral upper respiratory symptoms and COVID-19 infection.

Additional Information
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submitted work. Financial relationships: All authors have declared that they have no financial
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interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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