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Virtual Biopsy: Shift from microscope to imaging console
The term "biopsy" was coined into medical arena in 1879 by Ernest Besnier and the first diagnostic
biopsy was performed by M. M. Rudnev in 1875 in Russia.1 Biopsy is the sentinel component of
diagnostic paradigm in all clinical specialties as it provides information about the biological existence
and behavior of tissue being examined. It is a Greek word comprised of Bios for life and Opsis for
sight.
In current practice biopsy or Tissue Biopsy refers to a medical procedure that involves taking a
sample of tissue through either a needle or surgically like incisional or excisional depending upon
bulk of tissue removed to examine under a microscope. Use of various staining techniques like
immunohistochemistry, it has become a robust gold standard diagnostic modality.
The other type of biopsy is Liquid Biopsy which involves to looking blood for circulating tumor cells
(CTCs). Thomas Ashworth in 1869 first observed CTCs in a cancer patient s blood and suggested
that these tumor cells were thrown into the bloodstream leading to metastasis.2 It was 1948 when
researchers first detected and quantified Cell-free Deoxyribose Nucleic Acid (cfDNA) in both healthy
and diseased patients. In 1966, researchers discovered high levels of cfDNA in lupus patients, and
in the 1980s, cfDNA was first discovered in oncology patients.2 Continuous and robust work, in 1994
researchers were able to detect specific mutations in cfDNA and in 2000, Veridex introduced the
first commercially available liquid biopsy assay, the CELLSEARCHfi CTC test.3 Journey goes on
and in 2016, the Food and Drug Administration (FDA) approved the first liquid biopsy test, the
cobasfi EGFR Mutation Test (detects cfDNA for the EGFR gene mutation in lung cancer patients).4

Since current era is dominated by humongous development in medical imaging and artificial
intelligence (AI), a new modality Virtual Biopsy has been introduced.Virtual biopsy is a non-invasive
technique to characterize tissue appreciable in imaging studies. Since 2015 when it was introduced,
number of publications on PubMed has doubled in 2021.5 The virtual biopsy could be used with
tissue biopsy to guide doctors about tissue nature and behavior. This would minimize the likelihood
of false negative results in cancer diagnosis and would also minimize number of samples taken from
the patient. For optimists, virtual biopsy along with artificial intelligence (AI) would open the doors
for less invasive and highly personalized arena of decision making. For skeptics, virtual biopsy would
be a hollow vesicle and credibility of its results without seeing the tissue will be a major factor for
its acceptability by patients, medical community, regulators and insurance companies. Currently
virtual biopsies are being explored within realm of research and many vistas of oncological applications
are being emerged. Regarding the axillary nodal status in breast cancer, researchers have compared
imaging modalities like 18-FDG PET/MRI and ultrasound with histopathology as a reference standard.6

They concluded that if both 18F-FDG PET/MRI and sonography are positive for axillary nodes, one
might consider dispensing with axillary histopathologic sampling.
So, currently virtual biopsy is in front row of a flourishing and robust growing research effort. Despite
its challenges like acceptability by medical fraternity, regulatory and reimbursement people, it is a
potential logical next step in patient care.
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