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Cancer is a growing problem all over the world. It is 
one of the major causes of death around the world. 
Abnormal function, behavior and growth of a tis-
sue or tissues cells is referred as tumor and a person 
diagnosed with one or more tumors is considered 
as a cancer patient.  Scientists have been working 
to find various methods and means to prevent the 
spread of a tumor and stop cancer in a cancer pa-
tient. The spread of a tumor plays an important role 
in cancer prevention. A rapidly growing tumor is 
hard to control as compared to a tumor, which grows 
slowly. While Radiation Oncology is among the best 
treatment option for most of the cancer patients, 
treatment may get complications if tumor is diag-
nosed late. Therefore, it is important to diagnose a 
tumor in its early stages to get better treatment and 

cure. Optical spectroscopy and imaging technique is 
an emerging area of tumor detection and cancer di-
agnosis in it early stages. A couple of the important 
optical parameter of body tissues and cells are their 
index of refraction and absorption coefficients when 
ultraviolet radiation, visible light or infrared light is 
absorbed or passes through a tissue to form image 
of the body part or that specific tissue. Every nor-
mal tissue has its own index of refraction and light 
absorption ability. When the same tissue becomes a 
tumor, its index of refraction and absorption proper-
ties change. The deviation of the index of refraction 
and absorption coefficients from their values for a 
similar normal tissue gives an idea that a tumor has 
generated in the imaged tissue. Figure 1 compares 
changes in the index of refraction and absorption 

Figure 1)  Change in (a) index of refraction and (b) absorption coefficient; of a normal tissue and when the same normal tissue 
becomes a tumor.
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coefficients of a normal tissue and when the same 
tissue is converted to a tumor, at various frequencies 
of light.

This is a unique and successful way of a tumor de-
tection. This method of imaging tissues by optical 
spectroscopic methods gives an opportunity to di-
agnose tumors in their early stage; as a result, tre-
mendous improvement in cancer treatment emerges.

Despite of the fact that there are various imaging 
techniques used by radiologists and clinicians to 
image a tumor but more work is needed for early 
detection of a tumor. CT, MRI, Ultrasound, Mam-
mography and Fluoroscopy are all good and suc-
cessful images methods but the issue of detecting 
and diagnosing a tumor and cancer in its very early 
stages is still not resolved fully.  The optical spec-
troscopy and imaging has provided more hope to re-
solve these issues and diagnose tumors in their early 
stage to better prevent cancer. More work is needed 
in this regard. Good research collaboration between 
universities and hospitals is certainly important in 
this regard.
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