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Dear Editor,
Necrotizing enterocolitis (NEC) is one of the most com-

mon gastrointestinal emergencies in preterm infants. Its
etiology is still incompletely understood. The pathogen-
esis includes prematurity, alteration of innate immunity,
genetic predisposition, enteral feeding, intestinal bacte-
rial overgrowth and hypoxia/ischemia. So far, the main ob-
jective of NEC researches is to identify both non-invasive
methods and biological markers to detect the disease in
its early stages (1). Near-infrared spectroscopy (NIRS) could
be used as a non-invasive method to measure local tissue
hemoglobin oxygen saturation at both capillary and post-
capillary venule. Therefore, oximetry assessed via NIRS is
proposed as a ‘standard of care’ and it is used in neona-
tal intensive care units (NICUs) (2). While the cerebral dis-
trict was thoroughly investigated through NIRS, only few
researches were conducted on other body sites in preterm
infants (3). Previous studies demonstrated that NIRS mea-
surements in newborns with syndrome of acute abdomen
might identify changes in bowel oxygenation and perfu-
sion with lower cerebro-splanchnic NIRS ratios (3, 4). There
is a higher risk to develop NEC in preterm newborns with
patent ductus arteriosus (PDA). The use of indomethacin
or ibuprofen to treat PDA in preterm infants may either de-
crease (through closing ductus) or increase NEC incidence
(through direct constriction effect on mesenteric blood
vessels). The fall of roughly 30% - 40% of tissue oxygena-
tion was observed in patients treated with ibuprofen or in-
domethacin. This decrease was more dramatic for mesen-
teric oxygenation than renal or cerebral values (4, 5). An
800 g female, born at 26 + 6 weeks of gestational age, af-
fected by PDA with hemodynamic significance, despite 2
courses of ibuprofen, was admitted to Bambino Gesu Chil-
dren’s hospital. During and after treatment with ibupro-

fen, intestinal oximetry was used to disclose clinical wors-
ening. Before considering surgical ligation, the first dose
of the 3rd course of ibuprofen (10 mg/kg over 2 hours) was
administered. The mesenteric regional oxygen saturation
(RSO2) was about 60%, before and during the whole ad-
ministration. Two hours after the end of treatment, a sig-
nificant decrease was observed in RSO2 values (15% - 20%),
without any clinical signs of intestinal hypoperfusion. Fur-
thermore, enteral feeding was reduced to minimal enteral
feeding regimen. After 12 hours, severe abdominal disten-
tion was observed. The X-ray images showed bowel disten-
sion, without pneumatosis (NEC grade I, Bell criteria) (Fig-
ure 1). Subsequently, the enteral feeding was stopped and
antibiotic therapy was started (amikacin 10 mg/kg/day and
ampicillin-sulbactam 75 mg/kg/day). A gradual increase
in RSO2 values was observed (RSO2 values were about 50%
after 72 hours and about 60% after 96 hours) (Figure 2);
72 hours after beginning of antibiotic therapy, the clini-
cal and image figures went back to normal and then en-
teral nutrition was gradually reintroduced. This case re-
port suggests that transcutaneous NIRS splanchnic evalua-
tion offers the opportunity to carry out noninvasive moni-
toring of neonates at risk for intestinal hypoperfusion and
NEC and this management could be useful in clinical prac-
tice. The literature provided evident that ibuprofen could
increase the risk of NEC during PDA closure. Despite some
studies, the only by Chocrane reported the efficacy and fea-
sibility of ibuprofen to treat PDA versus indomethacin and
surgical procedure, but firstly some of them were not ran-
domized and secondly a lot of biases were in the proce-
dure of randomization; thus, it was difficult to take sta-
ble position (6, 7). It is proposed to employ a supportive
method to reduce the risk of NEC by a low cost, practical
and feasible method to detect the reduction of blood flow
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in newborns as NIRS. Probably, the reduction of blood flow
in the current case was not only a consequence of ibupro-
fen treatment, and the immediate realization of this possi-
bility helped to have a quick approach. It is also known that
different factors such as type of milk or amount of feeding
increase the risk of NEC, but the current case suggests the
possibility of using NIRS to support the treatment of clo-
sures of PDA with ibuprofen. Well-planned studies should
be carried out to clarify the role of RSO2 to manage preterm
newborns at risk of developing NEC.

Figure 1. Abdomen X-ray Showed Bowel Distention Without Pneumatosis

Figure 2. NIRS Monitoring
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Before starting and during ibuprofen administration, the mesenterical RSO2 was
about 60%. At 2 hours after the end of treatment a significant (15% - 20%) decrease
was observed in RSO2 values.

Footnote

Ethical Statement: Informed consent was obtained from
the parents of neonate described in the case report.
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