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Abstract
Intestinal atresia is largely a surgical disease and therefore most case reports have been the subjects of surgical reports. We
present a case of an infant with cystic fibrosis associated with meconium ileus and jejunal atresia with histologic evidence
supporting the vascular accident theory.

CLINICAL HISTORY

PATHOLOGY

A full-term (38 1/2 weeks) male infant was found on
prenatal ultrasound to have an enlarging peritoneal cystic
structure and had a markedly distended abdomen at birth.
Gastrografin enemas demonstrated a microcolon with some
impacted meconium pellets, no migration of contrast
material into the distal small intestine and no passage of
meconium. On day of life 2 he had exploratory laparotomy
secondary to meconium ileus. The abdominal cavity
contained numerous adhesions associated with volvulus,
meconium peritonitis, and perforation of an atretic distal
jejunal segment. The appendix and proximal end of the
ileum were sampled and ganglion cells were identified in
both specimens on intraoperative frozen section. Jejunal
resection with proximal jejunostomy and an end ileal
mucous fistula were performed. An 18 cm segment of
residual terminal ileum was salvaged with an intact ileocecal
valve. The proximal bowel measured 61 cm in length
beginning at the ligament of Treitz to the level of the
exteriorized jejunal enterostomy. Although the jejunal-ileal
re-anastomosis was reconnected 2 months later, it appeared
to be obstructed less than one month after the procedure and
lysis of adhesions was required. The patient had newborn
screen positive for cystic fibrosis and confirmatory mutation
analysis. Due to the bowel resection the child developed
short bowel syndrome and liver failure. At about a year of
age the patient required liver, small bowel, stomach, and
pancreas transplantation. He has had an uncomplicated posttransplant course but at age 5 he is well below the 5th
percentile for age for both weight (13.1 kg) and height (87
cm).

The jejunal surgical specimen contained a 7.5 x 5.5 x 1 cm
perforated blind pouch that narrowed to a fibrous band.
Microscopically, the blind pouch contained a loss of mucosa
(Figure 1A, along edge with arrow) with submucosal
fibrosis, and an attenuated muscularis propria (Figure 1B,
arrow) associated with hemosiderin-laden macrophages as
shown on hematoxylin-eosin (Figure 1C) and iron stain
(Figure 1D) (both figures, thin arrow). Inspissated mucus of
the type seen in cystic fibrosis was admixed with meconium
in this region of the specimen (Figure 2). Ganglion cells
were present at all levels of the specimen that were
examined.
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Figure 1

Figure 1: Atretic jejunal segment shows mucosal epithelial
loss (arrow), submucosal fibrosis and hemorrhage, and
muscularis propria atrophy consistent with ischemic injury
(H+E, 12.5x) Focally the attenuated muscularis is seen to
disappear amidst fibrosis (arrow) (H+E, 40x) Evidence of
injury includes hemosiderin-laden macrophages (H+E,
100x) that are seen more clearly on iron stain (thin arrow,
and ) to accumulate adjacent to the residual muscularis
propria (thick arrow, and ) (, Iron stain, 100x).

Figure 2

Figure 2: Cross-section of jejunum with lumen containing
inspissated mucus (H+E, 12.5x). Muscularis propria appears
of normal thickness (between thin arrows), and with
intermyenteric ganglion cells (thick arrow) in this segment
of jejunum proximal to the atretic lesion (H+E, 100x) Higher
power photomicrograph shows pink inspissated mucus in the
mucosal crypts (H+E, 200x).

DISCUSSION
Intestinal atresia has been, to a large extent, a subject of the
surgical literature because it is a surgically treated disease
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[1,2,3,4,5,6]. This case provides pathological evidence
supporting the generally accepted theory that was
established by the early work of Louw and Barnard [7], that
most jejunal and ileal atresias are due to a vascular accident
with resorption of previously developed bowel. Loss of
mucosa, an attenuated muscle layer, and hemosiderin-laden
macrophages are consistent with prior injury. The presence
of meconium in the distal ileum also supports the notion that
the proximal bowel had been patent prior to injury [1]. The
cause for bowel ischemia in any individual case is not
always clear, but any insult that compromises the superior
mesenteric blood supply to the small bowel can cause single
or multiple atresias. In cystic fibrosis, meconium ileus may
provide a nidus for volvulus [8]. In this case, as has been
described in a past report [5], there was distal ileal sparing
probably due to retrograde blood flow from either the right
colic or ileocolic artery.
Congenital atresias of the small intestine are malformations
that almost always present in the immediate postnatal period
with persistent vomiting, absent stools, and distended
abdomen, although intestinal stenosis may not be identified
until solid food becomes part of the diet [9]. Whereas
duodenal atresia is most often a congenital malformation that
occurs due to failure of recanalization of the solid epithelial
plug of the precursor to the gut in embryogenesis, jejunal
and ileal atresias have been shown to arise from a fetal
vascular accident secondary to intussusception, fetal
umbilical defect, or persistent omphalomesenteric duct [4].
Similarly, whereas duodenal atresia is often associated with
other congenital anomalies and can be seen in up to 25% of
cases of trisomy 21 [9,10], jejunal and ileal atresias usually
occur in otherwise normal newborns.
This patient's underlying disease was cystic fibrosis that was
complicated by meconium ileus, bowel perforation with
meconium peritonitis, volvulus, and jejunal atresia.
Meconium ileus is seen in up to 20% of patients with cystic
fibrosis and accompanying intestinal atresias occur in a
subset of these patients [9]. This patient, who was at high risk
for cystic fibrosis with carrier parents, had three unaffected
siblings. He had the typical inspissated eosinophilic mucus
in the intestinal lumen and mucosal crypts seen in cystic
fibrosis patients (Figure 3). Hirschsprung disease and
pancreatic and biliary duct abnormalities can also be
associated with both meconium ileus and bowel atresia [9].
Pseudo-meconium ileus due to antenatal cytomegalovirus
infection has also been described [11].
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Cystic fibrosis is an autosomal recessive trait caused by the
mutation of the cystic fibrosis transmembrane regulator
(CFTR) gene on chromosome 7. Although the most common
mutation creates a defective protein at position 508 ( F508),
numerous other mutations have been identified [12]. The
mutation results in decreased transport of chloride, sodium,
and water in the epithelial cells that line the gastrointestinal,
pancreaticohepatobiliary, respiratory, and reproductive tracts
[12]. This defect results in viscous secretions, luminal
obstruction and scarring, and altered defense mechanisms.
Dysfunction of the gastrointestinal tract is the most common
presentation in infancy, but pulmonary and upper respiratory
tract pathology can develop with time. Meconium ileus, the
most severe early complication of the disease, can lead to
bowel perforation and meconium peritonitis. The need for
early multiorgan transplant after bowel resection before
deterioration of pulmonary function has been addressed by
Fidell JA et al [13]. In 2003 they published that the 1- and 5year composite graft survival was 67% and 47% with the
majority no longer needing total parental nutrition [13]. They
also note that the need for these types of grafts may become
more commonplace as prophylactic treatment for pulmonary
disease postpones the need for lung transplant.
This report has identified a case of jejunal atresia in a patient
with cystic fibrosis complicated by meconium ileus and
meconium peritonitis. The histologic findings in this
patient's bowel resection specimen at day 2 of life support
the theory that a vascular accident in pre-existing bowel is
the etiology of jejunal atresias. The patient's outcome of
short gut syndrome with subsequent need for multiorgan
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transplant is unusual but is a more recognized treatment in
this subgroup of cystic fibrosis patients.
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