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Introduction Results

Conclusions

Necrotizing enterocolitis (NEC) is a devastating disease in newborns and carries 
a high risk of morbidity and mortality when diagnosed at more advanced 
stages. Though its pathophysiology is not completely understood, it results in 
disruption of the intestinal mucosa and a subsequent inflammatory response. 
Left unchecked, the disease progresses rapidly over the course of 24-48 hours, 
making early detection critical. Currently, diagnosis is largely dependent on 
clinical presentation or radiographic findings. There has been great interest in 
identifying diagnostic biomarkers or the development of non-invasive imaging 
modalities.

In this study, we demonstrate the feasibility of Broadband Optical Spectroscopy 
(BOS) in the detection of NEC in premature infants. The BOS probe is a 
noninvasive apparatus which measures the transcutaneous reflection of 
infrared light off underlying viscera, with the goal of detecting metabolic 
byproducts of intestinal ischemia.

This was the first-in-human pilot study demonstrating BOS as a feasible, 
noninvasive technology for point-of-care assessment of newborn 
intestinal ischemia. The presence of signal changes in premature infants < 
2kg with severe NEC suggests that BOS is promising as a viable modality of 
early detection. 

Future studies will examine the reflectance differences as detected 
through machine learning models. 

Methods

We conducted a 3-year observational study in 2 large neonatal intensive care 
units (NICU) where we identified and followed premature neonates (< 36 weeks 
gestation) through the course of their NICU stay. 

The BOS apparatus is a handheld probe which uses a broad-spectrum light 
source coupled to a laboratory-grade spectrometer (ASD LabSpec 4, Malvern 
Panalytical) with detection range 350-2500 nm. The BOS apparatus was used 
daily in all 4 abdominal quadrants in under 2 minutes at time of routine nursing 
care.

100 infants were enrolled over the course of the study. Daily 4 quadrant abdominal measurements were obtained in under 2 minutes 
at the time of routine nursing care. Fig 2 demonstrates daily readings in a single infant over the course in a 10-week period. This 
wavelength was similar across all infants, with some noted variability in the 600-1100 nm wavelength range. When comparing 
abdominal measurements to the thigh, there was a notable difference in reflectance, most likely representative of differences in 
reflectance from underlying abdominal viscera compared to subcutaneous tissue/muscle in the thigh. This difference in reflectance was 
less notable when examining the abdomen (Fig 5), though there are differences in the 1000-1100 and 1200-1250 nm range, likely 
representing differences between the liver in the epigastrium and the abdominal viscera in the left lower quadrant.

Over the course of the study, 10 infants developed NEC. There was a 
detectable difference between infants with severe NEC compared to a 
time when the same infant did not have NEC (Fig 5). 

Fig 2. BOS reproducibility in a single infant without NEC over the course of a 
10 week period. 

Fig 3. BOS reproducibility and variability among infants without NEC. 
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Fig 6. BOS measurements of three premature infants taken during normal state of 
health (red) and at the time of severe NEC (black). 

Fig 1. Transcutaneous Broadband Optical Spectroscopy (BOS) demonstration in a neonate. 

Fig 4. BOS comparing reflectance of the abdomen (and underlying viscera) 
and thigh across all infants. 

Fig 5. BOS comparing reflectance between the epigastrium (liver) and the LLQ.
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