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The rapid progress in interventional radiology requires that practitioners 
keep abreast of  technological developments affecting the clinical contexts 
in which they work. This includes new techniques for the analysis of  
samples obtained via image-guided biopsy. Infrared spectroscopic 
imaging is an investigational modality that promises to improve tissue 
diagnosis and provide predictions of  disease progression. This 
nondestructive technique combines the spatial information from 
microscopy with the biochemical profile from mid-infrared spectroscopy 
to better characterize the disease states. This article illustrates the basic 
concepts of  infrared spectroscopic imaging, presents applications of  
spectral imaging of  tissues, provides an example of  spectral imaging in 
liver tissue, and discusses its relevance to the field of  interventional 
radiology.
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ABBREVIATION

ASH ¼ alcoholic steatohepatitis

The rapid progress in interventional radiology requires that
practitioners keep abreast of technological developments
affecting the clinical contexts in which they work. This in-
cludes new techniques for the analysis of samples obtained
via image-guided biopsy. Infrared spectroscopic imaging is
an investigational modality that promises to improve tissue
diagnosis and provide predictions of disease progression.
This nondestructive technique combines the spatial infor-
mation from microscopy with the biochemical profile from
mid-infrared spectroscopy to better characterize the disease
states. This article illustrates the basic concepts of infrared
spectroscopic imaging, presents applications of spectral
imaging of tissues, provides an example of spectral imaging
in liver tissue, and discusses its relevance to the field of
interventional radiology.

INFRARED SPECTROSCOPIC IMAGING
OF TISSUES

Mid-infrared spectroscopy is a well-established tool for the
characterization of a sample’s chemical composition. Because
chemical bonds present within a compound selectively absorb
different wavelengths of infrared light, infrared spectroscopic

imaging provides insight into the local properties of a tissue
by tying each pixel to a spectrum representing the mixture of
proteins, lipids, nucleic acids, collagen, glycogen, and carbo-
hydrates (1). Comparing these spectra between points in an
image yields biochemical fingerprints that are altered in
different cell types and disease states.

These infrared images with their spectral fingerprints
therefore represent an alternative to the traditional histopath-
ologic analysis of stained tissue sections under light micro-
scopy, which is limited by its inherent subjectivity and the
workflowofmanual interpretation (Fig 1a–c). The spectral and
spatial information from infrared microscopy provides a
wealth of data to be exploited via machine learning for faster
and more objective diagnoses, without being limited by the
selection of individual histological or immunohistochemical
stains (2). In addition to being applied to formalin-fixed
paraffin-embedded, fresh, or frozen tissue sections, current
research is also developing fiber optic probes for future intra-
operative, in vivo measurements of tissue characteristics.

EXAMPLE OF INFRARED SPECTROSCOPIC
IMAGING IN LIVER TISSUE

Infrared spectroscopic imaging has been widely applied to
investigate biochemical changes associated with disease
processes in cell culture, tissue-engineered models, exfoli-
ative cytology, and tissue biopsies (3). Furthermore, recent
studies have demonstrated the potential to extract prognostic
biomarkers that signal early biochemical changes associated
with a disease before histological changes become apparent
to the pathologist (4).

To demonstrate the approach of infrared spectroscopic
imaging to tissues, an example of this technique was applied
to identify spectral changes in a porcine model of alcoholic
steatohepatitis (ASH). The liver has been widely investigated
using infrared spectroscopic imaging, including in cell cul-
ture models, animal models, and human samples. In partic-
ular, infrared spectroscopic imaging has shown great promise
as a tool to interrogate chemical changes that occur in the
regions of fibrosis (4). In this study, a 3:1 ethiodized oil to
ethanol emulsion, dosed at 0.75 mL/kg body weight, was
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