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Congenital short bowel syndrome (SBS) is a rare condition of the
newborn, with several reports demonstrating high mortality. A six-
week-old boy presented with chronic diarrhea and failure to thrive. An
upper gastrointestinal endoscopy showed a straight duodenum, and
multiple small bowel biopsies were histologically normal. An upper
gastrointestinal series showed malrotation. At laparotomy, the small
bowel was 50 cm in length, confirming the diagnosis of congenital
SBS. Parenteral nutrition was initiated and enteral feeding with an
amino acid-based formula containing long-chain fatty acids was intro-
duced early and gradually advanced. At the last follow-up examination
at 24 months, he was thriving on a regular diet, with normal growth
and development. Long-term survival of children with congenital SBS
is now possible if enteral feeds are introduced early to promote intes-
tinal adaptation, with subsequent weaning off parenteral nutrition.
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Syndrome congénital de Iintestin court :
Rapport de cas et revue de la littérature

Le syndrome congénital de l'intestin court (SIC) est une maladie rare du
nouveau-né associée a plusieurs rapports de mortalité élevée. Un gargon-
net de six semaines a été amené pour diarrhée chronique et retard de
croissance. Une endoscopie des voies digestives hautes a révélé un
duodénum droit et plusieurs biopsies du gréle se sont révélées normales sur
le plan histologique. Un transit des voies digestives hautes a montré une
rotation anormale. A la laparotomie, le gréle mesurait 50 cm, confirmant
le diagnostic de SIC congénital. La nutrition parentérale a été instaurée
et une alimentation entérale avec préparation a base d’acides aminés ren-
fermant des acides gras a chaine longue a été débutée t6t et a graduelle-
ment progressé. Au moment du dernier examen de suivi, 2 24 mois,
I'enfant connaissait une croissance et un développement normaux avec
une diete réguliere. Il est désormais possible d’obtenir une survie a long
terme chez les enfants atteints de SIC congénital si I'alimentation
entérale est débutée tot afin de favoriser 'adaptation intestinale , suivie
d’un sevrage de la nutrition parentérale.

hort bowel syndrome (SBS) is a clinical disorder that is

characterized by diarrhea and malabsorption following the
functional or anatomical loss of enough small bowel length to
markedly compromise intestinal absorptive capacity (1). In
neonates, SBS is most often recognized as an acquired disorder
following surgical bowel resection for conditions such as necro-
tizing enterocolitis or intestinal atresia. However, in rare
instances, the SBS may be congenital in origin, with the
neonatal bowel being short in length at birth. The etiopatho-
genesis of congenital SBS is unknown and several reports have
noted high mortality for these cases (2,3). The present paper
describes a term infant with congenital SBS who presented
with chronic diarrhea and failure to thrive and survived into
infancy after having successfully weaned from parenteral to full
enteral nutrition. A review of the literature on congenital SBS
is also provided.

CASE PRESENTATION
A six-week-old Caucasian boy presented with chronic watery
diarrhea and failure to thrive. He was the product of a term
pregnancy from nonconsanguineous parents and his delivery
was normal. His birth weight was 3.24 kg. He was discharged
at two days of age and was strictly breastfed. Three days later,
watery, explosive nonbloody diarrhea developed, without

vomiting, and continued despite elimination of dairy products
from the maternal diet. With no improvement by two weeks
of age, breastfeeding was discontinued and multiple formulas
were tried, including lactose-free and protein hydrolysate
feeds, over the ensuing four weeks. At referral, the child
weighed 3.35 kg (smaller than the third percentile) and his
length was 65 cm (within the 25th percentile). He appeared
clinically well, with no dysmorphic features, jaundice, ascites,
edema, rash or mouth lesions. His abdomen was soft, with
only mild distension. There was no organomegaly. Laboratory
studies demonstrated hemogobin levels at 112 g/L, white
blood cell count at 10.0x10%/L, with a normal differential
count (no eosinophilia) and a platelet count of 544,000.
Serum electrolytes, bicarbonate, glucose, albumin, total pro-
tein, transaminases and immunoglobulins were normal. A
sweat chloride test was negative. Stool samples were negative
for leukocytes, occult blood, culture, ova and parasites. Urine
cultures were negative. A plain film of the abdomen was
unremarkable. An upper gastrointestinal (GI) endoscopy
revealed a straight duodenum through to the third stage.
Multiple small bowel biopsies exhibited normal villous archi-
tecture without an inflammatory infiltrate or features for lym-
phatic dilation. An upper GI series showed malrotation with the
duodenojejunal flexure positioned in the right midabdomen
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TABLE 1
Reported cases of congenital short bowel syndrome
Bowel
Cases, length,
Reference Year n cm Malrotation Outcome*
Hamilton et al (4) 1969 2 40 Yes S >6 years
30 Yes D 1 month
Konvolinka (22) 1970 1 30 Yes D 5 months
Kern et al (23) 1973 1 70 Yes D 5 months
Yutani et al (24) 1973 1 42 Yes D 1 month
Dumke and 1974 1 106 Yes D 1 month
Schnoy (25)
Royer et al (26) 1974 4 40 Yes D 1 month
45 Yes D 7 months
70 Yes D 2 months
25 Yes D 3 weeks
Tanner et al (12) 1976 2 40 Yes D 5 months
75 Yes D 1 day
Schnoy et al (27) 1978 1 65 Yes D 3 months
Sansaricq et al (11) 1984 2 65 Yes D 2 months
72 Yes S >5 years
Shawis et al (28) 1984 2 45 Yes D 4 months
45 Yes D 1 month
Tiu et al (29) 1984 2 24 Yes D 2 months
27 Yes D 5 months
Iwai et al (30) 1985 1 45 Yes D 2 months
Dorney et al (31) 1986 1 69 Yes S >7 years
Kern et al (3) 1990 3 112 Yes D 1 month
55 Yes D 6 months
237 Yes S >18 years
Huysmane et al (32) 1991 1 54 Yes S >4 years
De Backer et al (33) 1997 1 50 Yes S >3 years
Sarimurat et al (13) 1998 1 25 No D 6 months
Aviram et al (10) 1998 1 35 Yes D 9 weeks
Schalamon et al (34) 1999 1 47 Yes S >1.5 years
Erez et al (2) 2001 4 42 Yes D 5 months
51 Yes D 1 month
95 Yes S >15 years
35 Yes D 9 weeks
Chu et al (20) 2004 1 20 Yes S >15 months
Sabharwal et al (21) 2004 1 56 Yes S >12 months
Ordonez et al (35) 2006 1 30 Yes S >7 years
Hasosah et al 2008 1 50 Yes S >2 years

*Times relative to outcomes are presented as weeks, months or years of age.
S Survived; D Died

and, as a result, he underwent a Ladd operation. At laparoto-
my, the small bowel length was measured to be 50 cm from the
duodenum to the ileocecal valve. Postoperatively, he received
central parenteral nutrition (PN). Oral feeding with a glucose
polymer, amino acid-based formula with 95% long-chain fatty
acids (Neocate, Nutricia North America) was introduced ear-
ly and gradually increased as the PN diminished. His course
was complicated by several episodes of sepsis, with Klebsiella
species and Staphylococcus species, which were treated in a
standard manner with intravenous antibiotics. By
eight months of age, he was receiving 70% of his total caloric
requirements through enteral feeding, with the remaining 30%
by PN. Soon thereafter, the PN was discontinued and he
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remained on enteral formula feed, along with textured foods.
He had no clinical or biochemical evidence of total PN
cholestasis. At the final follow-up examination at 24 months,
he was thriving on a regular oral diet for his age, with normal
growth and development.

DISCUSSION

Congenital SBS, first described by Hamilton et al in 1969 (4),
is a rare condition, with only 37 cases reported in the English
literature (Table 1). According to several autopsy studies in
children, the length of the small intestine, as measured from
the Treitz ligament to the ileocecal valve, has been shown to
correlate with crown-to-heel length. During somatic growth, as
the crown-to-heel length increases from 40 cm to 100 cm, the
small bowel increases from 164+54 cm (mean + SD) to
425490 cm (5). Thus, the mean length of the small intestine in
full-term newborns is approximately 240 cm, increasing to
430 cm by 15 years of age (6). In adults, the average small
bowel length is reported to be 600 cm, with a range of 260 cm to
800 cm (7). In preterm infants, the expected jejunoileal length
correlates with gestational age, with the bowel length expected
to double from 28 to 40 weeks gestation (8). In full-term
neonates, SBS may manifest when the small bowel length is less
than 75 cm (9). Newborns with congenital SBS may have a sig-
nificantly shortened small bowel, with intestinal lengths report-
ed as short as 20 cm. In the present review of reported congenital
SBS, the mean small bowel length was 57 cm (range 20 cm to
237 cm) (Table 1). In the present paper, the patient had a small
bowel length of 50 cm, measured at laparotomy.

The etiopathogenesis of congenital SBS is poorly under-
stood. During normal embryogenesis, midgut lengthening begins
in the fifth week of gestation, initially forming a loop that
extends into the umbilical celom. Following a series of clockwise
and counterclockwise rotations to accommodate further intes-
tinal elongation and growth, the bowel returns from its ventral
herniation to the abdominal cavity at approximately 10 weeks
gestation, where the base of the mesentery is then fixed along
the diagonal from the Treitz ligament to the ileocecal attach-
ments. Because congenital SBS occurs most often in association
with malrotation (Table 1), Hamilton et al (4) suggested that
the normal elongation, rotation and herniation of the small
intestine is interrupted or delayed because of a lack of space
between the developing digestive tube and the umbilical celom.
Aviram et al (10) reported sequential in utero sonographic fea-
tures of an infant with congenital SBS, finding persistent midgut
umbilical hernia at 11 weeks gestation, with an intact anterior
abdominal wall without umbilical hernia at 13 weeks gestation.
Some have postulated an ischemic injury to the developing
intestine; however, the patency of the bowel lumen and the
presence of an intact mesentery in these cases would argue
against an in utero bowel infarction. Still others have focused on
the possibility of defective neuroenteric development, especially
because intestinal dysmotility is recognized as an important
component of the congenital SBS (11). While Tanner et al (12)
found abnormalities in the myenteric plexus in autopsy studies,
others were unable to confirm those findings (11). This would
suggest variation in the spectrum of dysmotility in cases of con-
genital SBS. In our patient, dysmotility was not a predominant
feature. Several cases, including those in the original report by
Hamilton et al (4) have occurred in a familial pattern without a
uniform mode of inheritance (2). Cases of congenital SBS have
been reported in association with other congenital anomalies
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including pyloric stenosis, appendiceal agenesis, acheiria,
dextrocardia, hemivertebrae and patent ductus (2,3,13). No
specific gene mutations have yet been identified for congeni-
tal SBS.

Most infants with congenital SBS present with vomiting,
diarrhea and failure to thrive, or signs and symptoms consistent
with intestinal obstruction. While malrotation is an almost
universal feature (present in 96% of cases [Table 1]), associated
volvulus with acute bowel infarction is an infrequent finding,
perhaps because the short bowel length prevents significant
intestinal twisting and subsequent ischemia. The typical pres-
entation of chronic diarthea and failure to thrive, as in our
patient, is likely a direct consequence of the short bowel
length, malabsorption and dysmotility that are the principle
hallmarks of congenital SBS.

The cornerstone to the management of these cases is PN
with early introduction and advancement of enteral
feedings (1). While PN is necessary to provide adequate calo-
ries for growth, the delivery of nutrition parenterally has
potential complications, with sepsis being a leading cause for
morbidity and mortality. While the mechanisms for small
bowel adaptations are multiple and complex, early and
aggressive introduction of enteral feeding is a critical compo-
nent (1,14,15). In acquired SBS, Bines et al (16) reported
that amino acid-based formulas may reduce the overall par-
enteral requirement and allow for augmentation of the enter-
al feeding regimen by improving diarrhea and vomiting,
decreasing intestinal permeability and increasing disacchari-
dase levels in the intestine (16). Animal studies (1,17-19)
have demonstrated that long-chain fatty acids are particular-
ly trophic to the small bowel and may be an important nutri-
ent for enhancing bowel adaptation. For these reasons, we
chose an amino acid-based formula containing long-chain
fatty acids for the initial enteral feeding. Because our patient
was tolerating this formula and making progress, tests to
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