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Summary
• The volume of subretinal blebs created by a novel 

suprachoroidal cannula was calculated by a 
microscope-integrated OCT (MIOCT) image-based 
method with accuracy and precision

• The mean volume delivered into the subretinal 
space as measured by the MIOCT imaging method 
was 82.48% of the expected injection volume



Subretinal Drug Delivery 

Source: https://physicians.dukehealth.org/articles/mioct-facilitates-accurate-
measurement-subretinal-injection-volumes



Limitations of Current Surgical and Visualization 
Techniques

• Technical challenges of vitrectomy in pediatric 
population

• Poor visualization of subretinal space

• Reflux of viral vector into the vitreous cavity

• Uncertainty of volume delivered



Volume Loss During Subretinal Injections

• Sub-retinal injection of 50 μL

attempted in 11 porcine eyes

• In 7/11 eyes, reflux of fluid into 

vitreous cavity observed

• In remaining four eyes, volume 

loss calculated to be between 

12-72%



Subretinal Delivery via Suprachoroidal Approach



Objectives
Utilize microscope-integrated OCT to:
• Improve surgical visualization of the subretinal space, 

including wider field viewing system
• Obtain intraoperative imaging of subretinal blebs created by 

suprachoroidal approach
• Utilize image processing and segmentation to calculate 

volume of subretinal blebs
• Develop automated segmentation for more rapid calculation 

of subretinal bleb volume



Hypothesis
• Microscope-integrated optical coherence tomography 

can measure the volume of subretinal blebs created by a 

suprachoroidal approach

• Measurements are feasible using a wider field viewing 

system than high magnification contact lens

• Aimed to achieve less than 20% loss of volume delivery 

relative to intended volume using suprachoroidal 

approach



Methods- Model calibration
• Objects of known size (ceramic 

alumina spheres, 1 mm diameter) 
surgically inserted onto epiretinal 
space of ex-vivo porcine eyes

• Spheres imaged and segmented

• Number of voxels in image 
summed and used to create voxel 
to mm3 calibration factor



Methods: Subretinal Bleb Creation



Entry Bleb



Full Bleb



Methods
• Blebs created and imaged successfully in 26 eyes
• Manual segmentation completed on entry and full blebs for the 

10 eyes with the best image quality
• Bleb volumes generated from voxel to mm3 using prior calibration
• Segmented blebs used as input training for deep-learning 

algorithm for automated segmentation 



Manual Segmentation

Final BlebEntry Bleb
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Results- Volume injected by devices

Device 1 Device 2

Measurement # Volume (μL) Measurement # Volume (μL)

1 67.6 1 66.5

2 66.4 2 67.5

3 66.6 3 67.1

4 64.9 4 67.3

5 68.3 5 66.0

6 66.2 6 68.7

7 65.9 7 66.8

8 67.5 8 65.9

9 68.7 9 66.7

10 56.8 10 67.3

Mean Injected Volume for Devices 1 and 2: 66.44 μL

Standard Deviation: 2.4 μL



Results: Bleb Volume Measurements

Eye Eye Length 
(mm)

Entry Volume 
(mm3)

Final Volume (mm3) Injected Volume 
(mm3)

8 28.0 7.00 61.7 54.7
21 27.8 7.21 76.8 69.6
23 27.4 2.33 61.1 58.7
24 27.6 7.79 45.8 38.0
26 27.7 4.84 72.2 67.3
27 28.3 4.34 62.3 58.0
29 28.0 3.47 60.4 56.9
30 28.3 5.32 74.5 69.2
31 28.4 5.31 48.4 43.1
37 27.0 3.77 36.6 32.8

mean±standard deviation 27.9±0.420 5.14±1.68 60.0±12.4 54.8±12.3



Injected Bleb Volume Measurements 
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Volume Loss During Subretinal Injections
– Mean bleb volume: 82% of mean intended delivery 

volume

– In seven out of ten blebs, the bleb achieved 80% or 

greater of the mean intended volume

– Min, Median, Max volume: 32.8 μL, 57.45 μL, 69.6 

μL (50%, 14%, 1% error)



Conclusions
• MIOCT can be used to measure the volume of 

subretinal blebs with precision and accuracy under 
high-magnification or wide-field viewing systems

• Use of MIOCT provides a method for visualization 
and quantification of subretinal drug delivery

• Suprachoroidal approach delivered a mean of 80% 
of intended injection volume to subretinal space 
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