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Abstract
Insufficiency in mesenteric flow is a

risk factor for the development of necrotiz-
ing enterocolitis (NEC). Recurrent episodes
of supraventricular tachycardia (SVT) can
lead to gut ischemia, with subsequent reper-
fusion injury.  We present a term infant who
developed NEC at 37 days of life after
refractory SVT and reverted to sinus rhythm
on day 23 and 25 of life. Resected stenotic
ileum and transverse colon demonstrated
inflammation with ischemia. This is the first
case of NEC following SVT in a term infant
without a congenital morphologic abnor-
mality. In view of the temporal sequence of
events, and in the absence of other risk fac-
tors for NEC, the SVT and NEC were likely
causally related.

Introduction
Necrotizing enterocolitis (NEC) is a

common and devastating multifactorial
condition in neonates.1-6 The pathogenesis
of NEC is incompletely understood, but epi-

demiological observations strongly suggest
a multifactorial cause.4-6 In full-term new-
borns several risk factors contribute to
NEC, including postnatal asphyxia, meco-
nium aspiration syndrome, sepsis, congeni-
tal heart disease (CHD).7 The finding that
the risk for NEC is correlated with asphyxia
also strongly supports the notion that insuf-
ficiency in mesenteric blood flow is a risk
factor for NEC development.8

Supraventricular tachycardia (SVT) is
the most common tachyarrhythmia in chil-
dren. Recurrent episodes of the SVT can
lead to gut ischemia, with subsequent reper-
fusion injury.9

The association between NEC and SVT
had been previously described in pre-term
babies, or term infants with CHD or older
than one year. In order to help frame the
contribution to the literature, we present the
case of a full-term infant with recurrent
SVT, without CHD, who developed NEC in
the first months of life. Intestinal ischemia
due to SVT could have been a precursor
leading to NEC in this patient.

Case Report
A 37-day-old girl was admitted to our

Pediatric Surgery Unit with abdominal
obstruction. 

The patient was born at 38 weeks’ ges-
tation (birth weight 2755 g). She was
breastfed at birth. On day 13, the physical
evaluation in the primary pediatric care set-
ting revealed tachycardia with a heart rate
(HR) of more than 200 beats per minute
(bpm). No vomiting, constipation or
abdominal distension were noted. The
asymptomatic girl was admitted to the
Neonatal Intensive Care Unit for further
investigation. 

On admission, the 13 days old term
infant had a SVT of 278-294 bpm which
was refractory to vagal stimulation, electri-
cal cardioversion, and repeated doses of
adenosine. She was reverted to sinus
rhythm with amiodarone and flecainide on
the 4th day of admission. Echocardiography
showed normal heart anatomy, borderline
and dyskinetic cardiac function and a left
ventricle ejection fraction of 50%. Day 23
of life she again developed SVT, and for the
3rd time on day 25, both episodes reverted
to sinus rhythm by adenosine. In conclusion
she had refractory SVT initially for 4 days
followed by 2 episodes of recurrent SVT,
which were not refractory and responded to
adenosine.

Abdominal distension was initially
noted on day 16 (3 days after admission)
while still in the phase of refractory SVT,
for which she received glycerin suppository,

this was followed by decreased activity
which was attributed to sepsis and treated
with antibiotics. The infection markers
remained static and did not drop as expect-
ed in spite of 14 days on antibiotics. On day
32 of life, surgical evaluation was undertak-
en due to worsening abdominal distension.
Intestinal obstruction was strongly suspec-
ted. Imaging showed dilated loops of bowel
with no free air in the abdomen. On contrast
enema severe stenosis at the transverse
colon, with dilated small bowel loops, were
seen (Figure 1). During preparation for
laparotomy, she developed fecal vomiting
(sign of distal small bowel or colonic
obstruction). At laparotomy the terminal
ileum and a jejunal loop with omentum
were solidly adherent to the stenotic tran-
sverse colon; a sign of sealed perforation.
Resection of the stenotic transverse colon
was done with end-end anastomosis, and
ileal resection of a stenotic segment (2 cm)
with end-end anastomosis. Histologically,
there was ulceration, transmural inflamma-
tion and granulation tissue in the colon
(Figure 2, Panels A-C). She was restarted
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on enteral feeds on day 5 post surgery and
was gradually built up to full feeds. 

Following surgery, she continued on
oral amiodarone. On day 24 her cardiac
ultrasound reported normal findings with
good function. Postoperative progress was
uneventful and the patient was discharged
home on the 7th postoperative day. 

She has regular follow up, and is on oral
amiodarone which is planned to continue
till the age of 1 year. The parents have elec-
ted to have continuous home monitoring of
her heart rate. She had Holter monitoring
done twice and no rhythm alteration were
detected on both occasion.

Discussion and Conclusions
NEC remains a major cause of morbi-

dity and mortality in infants.4,5 Commonly
observed risk factors for NEC are prematu-
rity, low birth-weight, postnatal asphyxia,
sepsis, enteral feeding, hypothermia, blood
transfusion, meconium aspiration syndrome
and CHD. It is widely believed that intesti-
nal ischaemia is the unifying mechanism
that explains the ability of these many diffe-
rent factors to cause injury to the neonatal
bowel. Risk factors might cause ischaemia
directly or as a consequence of the ‘diving
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Figure 1. Contrast enema: stenosis of transverse colon.

Figure 2. Histology in the resected intestinal segments at the side of stenosis (hematoxylin and eosin stain). A) colon, presence of gran-
ulation tissue and smudget nuclei at lumen with ischemic changes (60X); B) colon, sloughand granulation tissue at luminal aspect
(40X); C) colon, slough purulent (40X); D) colon, slough at sierosa (40X); E) colon, disrupted muscle edema and congestion (40X). 
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reflex’ when blood flow is diverted from the
abdominal organs during hypoxia, thus pre-
serving cerebral oxygenation.7,8

We presented a case of NEC in an infant
with refractory SVT despite combined
medical treatment. There are six previous
case reports in the literature of NEC fol-
lowing neonatal SVT; this is a first case in a
term infant, breastfed at birth, without con-
genital cardiac disease that has developed
NEC in the first months of life. Saini et al.10
presented two cases of late preterm infants
with NEC, characterised by pneumatosis on
abdominal X-ray and ultrasound, following
recurrent SVT without haemodynamic
instability. Hanna11 described a preterm
infant with recurrent episodes of SVT who
developed NEC in the second week of life.
Jacombs et al.12 reported a 15-month-old
boy who presented in shock with SVT a fol-
lowing a 12-hour history of worsening
abdominal pain and vomiting, in which a
diagnosis of intestinal ischaemia was con-
firmed. Hajivassiliou et al.,9 described a 5-
month-old baby with CHD and recurrent
episodes of refractory SVT that developed
severe segmental NEC after one prolonged
episode. Khalak et al.13 reported a prematu-
re neonate with SVT that was treated prena-
tally and postnatally, without significant
signs of congestive heart failure and that
developed fatal, fulminant necrotizing ente-
rocolitis 28 hours after starting feeds. 

SVT is the most frequent form of symp-
tomatic tachydysrhythmia in pediatric age.
Atrioventricular nodal reentrant tachycardia
represents the most common tachycardia
substrate in infants and young children.14,15

The presentation of patients with SVT
during the first year of life is highly varia-
ble. Infants are often asymptomatic and, as
in our patient, SVT is diagnosed when
tachycardia is observed by medical care
providers or other caregivers. If the arrhyth-
mia persists, the infants may develop non-
specific symptoms such as poor feeding,
tachypnea, lethargy or pallor. 

In the majority of infants with SVT,
tachycardia is well tolerated and should be
managed conservatively. If SVT does not
resolve spontaneously and symptoms are
present, cardioversion using vagal maneu-
vers, therapy with IV adenosine or IV esmo-
lol, transesophageal pacing or synchronized
DC current should be attempted. If SVT
recurs, or if symptoms are severe, then
chronic medication treatment may be war-
ranted.14

Persistent tachycardias can lead to
hemodynamic compromise16 and represent
a potential risk of gut hypoperfusion and
ischemia because of a combination of high
systemic and splanchnic venous pressures

(persistent tachycardia, low cardiac
output).9

Ischemia appears to be an important
contributing factor to the development of
necrotizing enterocolitis. In particular,
reperfusion plays a major role in ischemia-
related (I/R) injury, and intestinal mucosal
permeability and oxygen free radicals pro-
duced during reperfusion most likely contri-
bute to the injury. Many observations that
specific tissues/organs, such as neuronal
and gastro-intestinal tissue, are more
susceptible to I/R injury exist.17-19

In our patient, the abdominal signs,
along with signs of sepsis, started after 3
days of refractory SVT. In view of the tem-
poral sequence of events, in the absence of
the other major etiologic risk factors for
NEC, it is more likely that the SVT and
NEC were causally related. Decreased
visceral blood flow is not recognised as a
side effect of any of the antiarrhythmic
agents used in our case, however their
potential role on systemic blood pressure
and cardiac ejection may have contribute to
impaired blood flow. This baby may have
had a period of compromise of his visceral
circulation secondary to her SVT with sub-
sequent reperfusion injury. At presentation
with SVT, the baby was asymptomatic with
no suspicion of abdominal pathology.
Although the symptoms of acute intestinal
ischemia can be variable, in our case, clas-
sical abdominal signs and positive indica-
tors of underlying sepsis (high CRP and
decreased motor activity) some days after
admission, with negative baseline indica-
tors, further supports our conclusion. The
sequence of events almost excludes the idea
of acute intestinal ischaemia preceding and
triggering the SVT. 

In conclusion, our report and literature
review suggest that SVT, which can led to
intestinal ischemia, was probably the main
causative factor for this patient’s NEC.9
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