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General Info 
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Project Abstract 

The goal of this project is to explore techniques of 

estimate a needle bending degree with the 

different insertion depth during subretinal inject in 

OCT volumes 

Background and Motivation 

Subretinal injection is a vitreoretinal surgery with 

delicate and complex workflow. It requires 

surgeons to have both a lot of surgical skills and a 

good physical condition. Despite these challenges, 

subretinal injection is an important ophthalmic 

procedure. It is used to deliver drugs directly into 

the retinal pigment epithelium (RPE) cells, 

subretinal blebs, and those retinal layers, which 

have direct contact with the plasma membrane of 

the photoreceptors. Therefore, a subretinal 

injection allows for more effective treatments.  

Recently, image guided robot-assisted surgery 

(RAS) has shown impressive results in enhancing 

the surgeon's performance. RAS has the potential 

to reduce the work intensity, improve the surgical 

outcome, and prolong the service time of 

experienced surgeons in ophthalmic surgery. The 

first robotic eye surgery was performed by 

surgeons at Oxford's John Radcliffe Hospital. Their 

eye surgery robot named Robotic Retinal Dissection 

Device has an accuracy of 10um and was used in 

clinical trials for subretinal injection. In order to 

enhance the visual feedback during the needle 

insertion under the retina, they used a microscope-

integrated Optical Coherence Tomography (MI-

OCT) device (RESCAN 700, Carl Zeiss Meditec AG, 

Germany). Intraoperative MI-OCT devices provide 

cross-sectional scans which yield several benefits 

for ophthalmic surgeries conducted by humans or 

robots. However, the blending of needle during the 

insertion may influence of the estimation of the 

needle tip under retina. Therefore, in this 

application we would like to investigate the needle 

deformation during insertion. 

Student’s Tasks Description 

The student could marker the needle manually in 

different OCT volume, highlight with the different 

color and then compare the needle in different 

frame to check the deformation. 

Technical Prerequisites 

Necessary: Basic knowledge about C/C++, Point 

Cloud Library 

Beneficial: Basic knowledge about Computer 

Vision and natural deformation of object 
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