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Cataract Surgery

Sources: Mayo Clinic



Motivation
• Leading cause of blindness in the world, 

according to the World Health 
Organization.

• Most common surgical interventions 
performed in the world. (~19M 
interventions / year)

• Cataract cases are estimated to 
increase 78% by 2050. 

• Ophthalmology residents spend a large 
portion of their training in learning 
cataract surgery. 

• A key challenge in the training is to 
develop a systematic and objective 
assessment of surgical competency of 
the residents. 

Source: National Eye Institute - NIH



Surgical Skill Assessment



Our Results
WARNING!



Methods: Mask R-CNN*

Source: Hui, Jonathan. "Image segmentation with Mask R-CNN." (2018).

* He, Kaiming, et al. "Mask R-CNN." Proceedings of the IEEE international conference on computer vision. 2017.



Dataset: CaDIS*

• 4738 images extracted from 25 videos with corresponding 
semantic annotation.

• Training: 3582, Validation: 542, Testing: 614 

* Flouty, Evangello, et al. "Cadis: Cataract dataset for image segmentation." arXiv preprint arXiv:1906.11586 (2019).



Model Training
• We use Detectron2* as our training platform.
• 50k iterations (~55.6 epochs, mini-batch size of 4, 3.6k training images).
• A learning rate scheduler is used.

* Wu, Yuxin, et al. "Detectron2.” URL: https://github.com/facebookresearch/detectron2



Evaluation Metrics (Average Precision)



Model Validation
• Validate for every 5k iterations on Average Precision



Test Performance
Pupil mAP (IoU=0.50:0.95) AP50 AP75
Segmentation 81.13 96.98 86.19

Labeled:

Predicted:



Surgical Metrics
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