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What is OCT?

▪ Optical Coherence Tomography

▪ Optical -> a light based imaging 
technology

▪ Coherence -> signal is based on 
interferometry

▪ Tomography -> produces 3D tomograms 
(volumes) composed of 2D slices (B-
scans)

▪ OCT produces beautiful, high-resolution 
images with micron-scale resolution



How does it work?

▪ OCT is an optical analogue of ultrasound

▪ Send light into tissue and measures the time 
it takes for the light to come back

▪ This time of flight is too fast to be measured 
directly, so we use interferometry

▪ Light from the reference arm interferes with 
light from the sample arm (in this case, ‘the 
eye’)

▪ When the two arms are matched, we get an 
interference signal, allowing us to measure 
time of flight by scanning the reference arm



A-scans, B-scans, C-scans

▪ OCTs builds up images one “depth scan” (A-scan) at a time

▪ The beam is scanned in one dimension to produce a cross-sectional slice (B-scan)

▪ The beam is then scanned in the orthogonal dimension to build up multiple slices 
into a volume (or C-scan)
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Resolution

▪ Axial and lateral resolution are decoupled, 

enabling each to be optimized independently for 

a particular application

▪ Axial resolution: along the beam path (A-scan 

direction), distinguishes the layers of the cornea and 

retina

▪ Lateral resolution: transverse to the beam path is 

similar to the resolution of the microscope view

▪ Axial resolution is dependent on the bandwidth 

and on wavelength of light source

▪ Broader bandwidth & Short wavelength -> finer 

resolution -> shallower depth

▪ Narrower bandwidth & Long wavelength -> coarser 

resolution -> deeper depth



OCT Depth & Resolution Trade-Off

Low dispersion spectrometer:

less depth, greater resolution

High dispersion spectrometer:

greater depth, less resolution

Fold-over artifact



OCT Depth & Resolution Trade-Off

Low dispersion spectrometer:

less depth, greater resolution

High dispersion spectrometer:

greater depth, less resolution

2.5mm  - 4 microns resolution
Retinoblastoma

11.1 mm  - 9 microns resolution
Traction Retinal Detachment



Setup Example on Microscope
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Main alternatives on OCT beam injection



Main alternatives on OCT beam injection
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Surgical Workflow Management

OCT Use:

▪ On-screen procedural pre-set 
modes

▪ Customizable scan management

▪ Image-guided dynamic scan 
control

▪ Integrated footpedal control

▪ On-screen caliper measurements

Example of

Intrasurgical

OCT image 

management 

software



Advantages and Clinical information
Intraoperative Use Cases for OCT

▪ 29.2% of posterior cases had decisions change intraoperatively due 
to real time visualization of OCT

▪ 43.4% of anterior segment cases had decision change 
intraoperatively due to real time visualization of OCT

https://www.ncbi.nlm.nih.gov/pubmed/29409662



Advantages and Clinical information
Intraoperative Use Cases for OCT



Advantages and Clinical information
Example Anterior Segment

▪ Intraoperative OCT cross-
sectional view of thin 
DMEK donor tissue being 
positioned for graft

OCT Use:

▪ Visualization of removal of 
Descemet’s membrane

▪ Visualization of graft 
orientation (scroll)

▪ Visualization of graft 
adherence



Time 
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Stamp  
3:02 pm

▪ Macular hole measurement and comparison.  

Advantages and Clinical information
Example Posterior Segment



Sicurezza per il paziente

▪ Dispositivo medicale Classe II

▪ EN ISO 134855, Medical devices -- Quality management systems --
Requirements for regulatory purposes

▪ Scope: Design and Development, Production and Distribution, Installation and Servicing 
of Ophthalmic Imaging Systems

▪ EC Certificate (Directive 93/42/EEC on Medical Device)

▪ Spectral Domain Ophthalmic Imaging System (SDOIS) should comply with the 
Group 2 instrument requirements of ISO 15004-2:2007.

▪ iOCT systems are generally indicated for use as an aid in the visualization of 
physiologic and pathologic conditions of the eye through non-contact optical 
imaging.



Necessità Manutentive

▪ Scan head optics cleaning

▪ Standard optics cleaning apply

▪ Regular Data Backup management

▪ Calibration:

▪ iOCT might require calibration at installation time to fit the microscope it is coupled with. 
Changes to the microscope or camera might require re-calibration



Impatto Economico

▪ The iOCT can be purchased installed simultaneously to the microscope or at a 
later stage

▪ Impact of the iOCT system can have an order of magnitude of about 30% to 40% 
of the budget for a microscope plus iOCT

▪ Several levels of optional maintenance contracts are normally available

Diffusione

▪ The iOCT is a relatively recent technique with a limited but growing penetration 
mainly in US and in Europe
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