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a b s t r a c t

The presentation of intussusception leading to the diagnosis of cystic fibrosis is rare, with only a limited
number of cases previously reported in the literature. We encountered such a case which describes a
unique clinical presentation of intussusception providing a broad discussion of the disease and its
pathophysiology. Although statewide screening programs have been created, cystic fibrosis can still go
undiagnosed until late childhood.

Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

We recently encountered a rare case of an 8-year-old boy
presenting with intussusception leading to the diagnosis of cystic
fibrosis although he had previous significant clinical symptoms.
Historically, the incidence of cystic fibrosis is 1:2500 births.
Intussusception occurs in cystic fibrosis patients with average age
of onset of 9e9.5 years with 1e2% developing intussusception in
their lifetime [1]. In a review of the Cystic Fibrosis Foundation
national patient registry, the author reports 96 out of 20,096
(0.005%) patients with intussusception as a primary, yet unusual,
presentation [2].

1. Case report

An 8-year-old boy had a two day history of intermittent right
upper and lower quadrant pain. The boy did not have bloody stool,
nausea, or vomiting. Physical examination revealed voluntary
guarding in the right side of abdomen with localized tenderness.

He had a life-long history of both pulmonary and gastrointes-
tinal conditions. He had a history of poor weight gain with a body
mass index (BMI) less than the 50th percentile. Since birth, he had
been treated for colds, sinus infections, and otitis media approxi-
mately three times per year with resolution via outpatient therapy.

His gastrointestinal history includes hospital evaluation for stool
impaction and constipation and chronic hunger every two to three
hours. The patient’s mother reported he had flocculent and very
odoriferous stools with an oil sheen and orange-ish color that clogs
the toilet at times.

A computed topography (CT) scan was performed showing a
dilated appendix with peri-appendiceal inflammatory stranding,
ileocolic intussusception, bronchiectasis of the right middle lobe
and lingula, and almost entire fatty replacement of the pancreas
(Fig. 1).

He underwent water-soluble contrast enema hydrostatic
reduction with resolution of the intussusception and instant pain
relief. His diet was advanced and he was discharged home the
following day (Fig. 2).

Because of his CT scan findings and impressive GI and pulmo-
nary history, he underwent DNA and sweat chloride testing for
cystic fibrosis. The diagnosis was confirmed and treatment was
initiated with pulmonary toilet and pancreatic enzyme replace-
ment. He did not have recurrence of the intussusception.

2. Discussion

Our patient was born in 2005, three years before routine
newborn testing became a statewide mandate. Without early
diagnosis of cystic fibrosis, it can lead to failure to thrive and
chronic upper respiratory infections. Newborn screening and early
diagnosis improves height and weight at least through
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adolescence [3]. With early diagnosis, nutrition status is evaluated
in these patients to help avoid severe nutritional complications of
infancy including anemia from Vitamin E deficiency, zinc defi-
ciency, linoleic acid deficiency, hypoelectrolytemia, and protein-
calorie malnutrition [4].

Nationally, cystic fibrosis screening is a part of the Newborn
screening (NBS) test. Screening is accomplished via determination
of immunoreactive trypsinogen (IRT) concentrations from dried
blood spots. IRT is high in CF infants due to leakage of protein into
the circulation after exocrine pancreatic injury. When the IRT is
high initially, the second step is to perform a DNAmutation analysis
from the dried blood spot for a set of CF mutations or recheck IRT
concentration is 2e3 weeks depending on which state the baby is
born.

Our case describes a patient presenting with intussusception
and an extensive gastrointestinal and pulmonary history. These
clinical findings lead to the diagnosis of cystic fibrosis. The

development of intussusception in healthy children is an infrequent
occurrence with an incidence of approximately 1.5e4:1000 [1]. The
ileocolic subtype is the most common. Intussusception has been
historically described as “telescoping” of the intestine. There is risk
for bowel ischemia due to compromise of blood supply. Patients
commonly present with abdominal pain and symptoms of small
bowel obstruction. In children, the cause is often unknownwhile in
adults, although rare, commonly is due to an underlying medical
condition. The peak incidence is at 2 years. The pathophysiology of
intussusception differs between healthy children and children with
CF. Healthy children develop intussusception secondary to hyper-
trophy of the submucosal lymphoid tissues (Peyer’s patches) while
children with CF develop intussusception secondary to inspissated
feces [5]. Clinical history and physical examination becomes
essential to determine if testing for cystic fibrosis indicated in
children with intussusception.

When first evaluating a child for idiopathic intussusception,
clinical exam and history create suspicion of the diagnosis. Limiting
radiation exposure, Ultrasound is the imaging of choice showing
the classical target or bull-eye sign. Some children also have an
abdominal x-ray reveling intestinal obstruction. Treatment is per-
forming an air or barium enema to both diagnosis and treat. In older
children with suspected intussusception, further imaging such as
CT scanmay be required for a definitive diagnosis due to its rare late
presentation. CT scan will show duplicated layering of bowel with
formation of concentric rings.

3. Conclusion

Cystic fibrosis may go undetected at birth and present clinically
in older children with idiopathic intussusception. Standard CT scan
imaging of a patient presenting with acute abdominal pain can aid
the diagnosis of cystic fibrosis. The rare diagnosis must still be
thought of during surgical evaluation evenwhen a clinical diagnosis
has previously not been made.
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Fig. 1. White arrow: The pancreas (white arrows) shows fatty replacement with hypo-
attenuation and tiny areas of residual glandular pancreatic tissue.

Fig. 2. Red arrow: The terminal ileum with intussusception.
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