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Intestinal Hypoganglionosis Leading to Intestinal Failure and
the Compassionate Use of Omegaven'™
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Intestinal hypoganglionosis is a rare innervation disorder that provides numerous nutritional, medical and surgical
challenges. In this case report, we present a case of a newborn with intestinal hypoganglionosis leading to intestinal
failure and intestinal failure-associated liver disease who responded to Omegaven™, a fat emulsion comprised of
omega-3 fatty acids. Omegaven™ has been shown to be beneficial in the management of cholestatic liver injury.
Clinical success with OmegavenTM was seen in this patient with a clear decrease in aspartate aminotransferase,
alanine aminotransferase, alkaline phosphatase and complete resolution of cholestasis with a direct bilirubin of zero
within two weeks of initiation of OmegavenTM. No current guidelines for the diagnosis and management of hypo-
ganglionosis are available. We recommend a multidisciplinary approach and the use of novel therapies such as
fat emulsions composed of omega-3 fatty acids for improved patient outcomes. Appropriate compassionate use
protocols should be obtained from the Food and Drug Administration prior to initiation of OmegavenTM.
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INTRODUCTION

Intestinal hypoganglionosis is an innervation dis-
order that provides diagnostic and management
challenges secondary to ill-defined diagnostic cri-
teria [1]. A total of 92 cases of isolated hypoganglio-
nosis have been reported with a male to female prev-
alence of 3:1, and a median age at diagnosis of 4.85
years. Of these, 29 patients (31.5%) had neonatal on-
set of symptoms [2].

Clinical presentation is variable as well as age at
diagnosis. There is no data on symptom incidence in
the neonatal period including failure to pass meco-
nium as seen in Hirschsprung disease (HD). Mana-
gement is surgical and entails the resection of the af-
fected segment [2].

Outcomes for patients with hypoganglionosis are
controversial and highly variable. Mortality rate for
isolated hypoganglionosis is reported at 8% across all
age groups [2]. Outcomes are highly dependent on
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the length of the affected bowel, prolonged use of to-
tal parenteral nutrition (TPN), and associated in-
fections [1].

We present a case of a newborn with intestinal hy-
poganglionosis leading to intestinal failure and pro-
gressive intestinal failure-associated liver disease
(IFALD), who responded to Omegaven™ (Fresenius
Kabi, Bad Homburg vdh, Germany), a fat emulsion
comprised of omega-3 fatty acids. Omegaven™ has
been shown to be beneficial in the management of
cholestatic liver injury [3,4]. These emulsions inhibit
de novo lipogenesis, reduce arachidonic acid-derived
inflammatory mediators, prevent essential fatty acid
deficiency, and improve clearance of lipids from the
serum [3,5].

CASE REPORT

A Caucasian male newborn infant born at term
presenting to the neonatal intensive care unit with
respiratory distress developed multiple episodes of
bilious emesis and failed to pass meconium within
the first 72 hours of life. Physical examination on ad-
mission was only notable for decreased air entry bi-
laterally on lung auscultation. Abdominal examina-
tion revealed a soft, non-distended abdomen with no

organomegaly. Initial laboratory workup including a
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complete metabolic panel and a complete blood
count were within normal limits for age. Abdominal
radiography showed dilated loops of bowel and wa-
ter soluble enema was significant for microcolon
(Fig. 1).

An exploratory laparotomy was undertaken and
there was an apparent caliber differential in the
ileum approximately 40 cm proximal to the ileocecal
valve. However, this did not correlate to a histologic
HD transition zone, as ileum biopsies and appendec-
tomy showed present ganglion cells, possibly de-
creased in density. A subsequent rectal suction biop-
sy showed submucosal ganglion cells and adequate
Calretinin immunoreactive pattern, confidently ex-
cluding HD. During a second laparotomy, multiple
full and partial thickness biopsies revealed decreased
number and small and immature ganglion cells in
the myenteric plexus throughout the colon and dis-
tal ileum (Fig. 2). Ganglion cells in the submucosal
plexus appeared larger and more mature. No hyper-
trophic nerves were identified, but the number of
ganglion cells and ganglia groups appeared decreased.
This hypoganglionosis involved the entire small in-
testine, appendix and colon sampled for microscopic
evaluation.

Initial surgical management included ileostomy
and mucus fistula creation at the site of the intestinal

Fig. 1. Contrast enema ob-
tained on day of life four. The
colon is diffusely small in
caliber. Microcolon is more
prominent in the transverse
colon to rectum, and some-
what less so in the cecum
right colon.
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Fig. 2. Full thickness section of ileum. Limited numbers and
small clusters of ganglion cells (arrows) seen in submucosal and
myenteric plexuses. No fibrosis, nerve proliferation, neuronal
dysplasia or myopathic changes identified. Note absence of
ganglia in adjacent myenteric zone (H&E, X100).

caliber change. Post-operatively, the patient was un-
able to tolerate enteral feeds due to bilious emesis,
high gastric output, low ileostomy output, intestinal
dilatation and bacterial overgrowth. During two sub-
sequent laparotomies the patient had gastrostomy
tube placement, a jejunostomy tube placement, lysis
of adhesions, and relocation of the ileostomy 20 cm
more proximally in hopes of allowing more intestinal
throughput. Adaptation to tolerate enteral feeds was
slow and attempts at refeeding proximal ostomy out-
put into the distal mucus fistula were unsuccessful.
Care was managed by a multidisciplinary team.

Thus, the patient required nutritional support
parenterally. Prolonged parenteral nutrition along
with other risk factors predisposed the patient to and
led to IFALD, with a peak conjugated bilirubin of 4.7
mg/dL.

Hospital course was complicated by central line in-
fections and a urinary tract infection. An ethanol
lock protocol for central line was initiated to help re-
duce the incidence of central line infections.

The combination of prolonged TPN use, episodes
of sepsis and functional short bowel led to pro-
gressive IFALD. Transaminitis and hyperbilirubinemia
were observed within weeks after starting TPN (Fig.
3). Peak aspartate aminotransferase (AST) and ala-
nine aminotransferase (ALT) were 253 and 261 IU/L
respectively, peak alkaline phosphatase was 361
IU/L. Given repeated failure to initiate and maintain

enteral feeds, alternative interventions were indicated.
Trace elements excreted in the bile including copper
and manganese were cycled. Intravenous lipids were
weaned to 1 g/kg/d and discontinued when Food and
Drug Administration (FDA) approval was granted
for compassionate administration of Omegaven™.

Clinical success with Omegaven™ was seen in this
patient with a clear decrease in AST, ALT and com-
plete resolution of cholestasis with a direct bilirubin
of zero within two weeks of initiation of Omegaven™
(Fig. 3). This fat emulsion was administered for a to-
tal of 40 days. No adverse effects were observed and
the patient was discharged on enteral feeds and pa-
renteral nutrition, which was also discontinued
shortly after discharge.

At 17 months follow up, patient remains off pa-
renteral nutrition. He is currently receiving 60% of
his diet orally. Supplements are given via gastric
tube. The central line was surgically removed once
the patient was meeting caloric goals enterally. He
has not required any further surgical interventions
since discharge. He is at the 40 percentile for weight
and 39 percentile for height on the Centers for
Disease Control and World Health Organization
combined growth chart.

DISCUSSION

Care of a patient with hypoganglionosis is com-
plex and requires a multidisciplinary approach. Nu-
merous elements of care led to a favorable outcome
in our patient including decision making guided by a
multidisciplinary intestinal rehabilitation team. The
team focused on meticulous management of paren-
teral nutrition, use of standardized enteral manage-
ment guidelines for feeding initiation, advancement
and tolerance of feedings, treatment of short bowel
bacterial overgrowth, initiation of ethanol locks for
preventing central line infections, and use of Ome-
gaven™ to prevent hepatotoxicity.

It is estimated that 40-60% of children who receive
prolonged TPN are at risk for developing IFALD. The
mechanism of IFALD remains unknown but is deemed
to be multifactorial with contributors including com-
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Fig. 3. Clinical measures
indicative of intestinal failure
associated liver disease. Per-
tinent laboratory values prior
to and post administration of
Omegaven™ and concurrent
discontinuation of intravenous
lipids. ALT: alanine amino-
transferase, AST: aspartate
aminotransferase, AP: alkaline
phosphatase.
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ponents of parenteral nutrition, sepsis and lack of
enterally simulated bile flow [6]. Infants and neo-
nates are at higher risk for developing severe and
progressive IFALD [7].

Standard of care intralipid emulsions are rich in
omega-6 fatty acids which have pro-inflammatory
effects and impair triglyceride export. These have
thus been implicated in the pathogenesis of IFALD
[6,8]. On the other hand, omega-3 emulsions such as
Omegaven' " have anti-inflammatory effects and ap-
pear to offer hepatic protection [5,6]. Our patient re-
ceived omega-6 fatty acid rich emulsions prior to de-
veloping IFALD. As he failed progression of enteral
feeds and standard of care treatment with reduction
and cycling of intralipid administration, compas-
sionate use of an omega-3 fatty acid suspension was
approved by the FDA. IFALD resolved within two
weeks of starting an emulsion rich in omega-3 fatty
acids and discontinuation of omega-6 fatty acid rich
emulsions.

Comparable clinical success has been reported in a
case by Calhoun and Sullivan [9]. who describe reso-
lution of parenteral nutrition induced cholestasis in
a 17 months old infant with short gut upon initiation
of compassionate use of Omegaven'". Similar evi-
dence has been reported in human, animal, and
cell-based studies [4,6,9].

Short bowel syndrome is another risk factor for
IFALD [10]. Although our patient had normal in-
testinal length, his very proximal enterostomy and
the inability to use the distal intestine by a refeeding
protocol effectively made him a short bowel syn-
drome patient. Thus, infants diagnosed with intestinal
hypoganglionosis are inherently at an increased risk
for developing cholestasis.

Episodes of sepsis such as urinary tract infections
and catheter related infections also increase the risk
for IFALD [11]. Bacterial overgrowth in the small in-
testine may also lead to bacterial translocation which
has also been shown to play a role in the pathophysi-
ology of IFALD. Our patient suffered from both epi-
sodes of sepsis as well as from bacterial overgrowth
in the small intestine.

While there are no current guidelines for the diag-

nosis and management of hypoganglionosis, we rec-
ommend a multidisciplinary approach and the use of
novel therapies such as fat emulsions composed of
omega-3 fatty acids.
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