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Optical Coherence Tomography (OCT) for 
Surgical Diagnosis, Guidance, and Interventions
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Optical Coherence Tomography (OCT)

Mirror

Tissue

Laser

Moving

Detector

Splitter

Transverse Scanning
Reflected Signal

D
ep

th

Tissue Specimen En face Imaging

Short Coherence Length

z

∆lc

∆lc < ∆m

Stephen Boppart, UIUC
Cross-Sectional ImagingCross-Sectional Imaging



Morphological OCT Imaging
• High-Resolution, Real-Time Imaging
• Tumor Morphology and Margins
• Integration with Optical Instruments
• Image-Guided Procedures
• Open Surgical Field

Move the Surgical Path Lab into the OR!

Stephen Boppart, UIUC

A B CAA BB CC

0.0 s 0.1 s

0.6 s

0.2 s

0.5 s 1.0 s

0.0 s 0.1 s

0.6 s

0.2 s

0.5 s 1.0 s
500 µm

a
t tmtm

B

A

C D

D

C

500 µm

a
t tmtm

B

A

C D

D

C



Cellular OCT Imaging
• Real-Time Optical Biopsies
• Replace the Surgical Pathology Lab
• Identify Cellular Processes
• Locate Micrometastases or Tumor Cell Nests
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• OCT Contrast Agents:

• Spectroscopic OCT:

• Nonlinear Interferometric Vibrational Imaging (NIVI):

Molecular OCT Imaging
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