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Other lessons:
• Innovation & new technology = Goldmann applanation, perimetry, 
timolol, dipivefrin

“…. these advances are not yet the whole answer, ….. serve as great 
encouragement to those who are dedicated to preventing blindness 
through education, research, or patient care with the common goal of 
seeing all blindness from glaucoma prevented.”



Glaucoma-related blindness in developed countries remains 
surprising high 42 years after Dr. Grant’s question

28% 1 eye
9% 2 eyes, (Hattenhauer 1998)
14% 1 eye
4% 2 eyes, (Malihi 2014)

15% 1 eye
6% 2 eyes, (Chen, 2003)

47% lost driving
3% blind, (Ang, 2006)

14% 2 eyes, (Forsman, 2007)

42% 1 eye
16% 2 eyes, (Peters, 2013)

16% 1 eye
4% 2 eyes, (Rosetti, 2015)

13% 1 eye, (Stone, 2015)

15-year risk 10% blind (Van Gestel, 2015)

12% 1 eye
4% 2 eyes, (Grant, 1982)

31% seeking O&M among vision 
disability (Chang, 2021)
10.7% 2 eyes western Australia (Young, 
2006)

13.4% Central Asia
5.93% South Asia (Nangia, 2018)

1.6% East Asia 
(Cheng, 2019)

6.94% North Africa & Middle East 
(Kahloun, 2018)

14% Tajimi, Japan 
(Iwase, 2002)



Why should we change our current approach to glaucoma management?
Answer: People go blind with our current event-based approach.
Tham et al., Global prevalence of glaucoma and projections of glaucoma burden through 2040. Ophthal 2014 

~ 61 million

add

add

112 million



Objectives
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1. Technology to gather more 
data to assess IOP variability 

2. Technology for more 
comfortable visual field 
testing



Overview of home tonometry



S. Moroi

Diurnal IOP Range and Field Progression within 5 years
Asrani S, et al. J Glaucoma. 2000;9:134-142.
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N=166 patients
n=64 patients(105 eyes) in upper or lower quartile 
Mean IOP < 25 mmHg over 5 yrs
Baseline office IOP 17.6+/-3.2
Mean home IOP 16.4+/-3.6
IOP range over 5 days home IOP 10.0+/-2.9

88% progressed w/ ~ 5 mmHg

57% progressed w/ ~ 3 mmHg

Home diurnal IOP range



Overview of (potential) home tonometry
Contact lenses (SENSIMED Triggerfish®)



Overview of rebound tonometry



Comparing rebound tonometry and Goldmann applanation
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72 yo active general surgeon, progression OS. CCT 551 OD; 545 OS. 
IOPs 10-16 mmHg (fixed combo dorz+tim OU, travoprost OU).  
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OS OD
Rojas CD, Reed DM, Moroi SE. Usefulness of iCare HOME in telemedicine … 
Oph Glc 2020



Considerations for home-based tonometry:

• Cost of instrument and probe tips
• Currently, no insurance coverage of instrument
• Bill under remote monitoring codes
• Which patient can learn to use this instrument?
• How many data points a day?
• How many days of data?

16



Objectives
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1. Technology to gather more 
data to assess IOP variability 

2. Technology for more 
comfortable visual field 
testing



Challenges with perimetry
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Reliability (unreliable)
Fixed environment (space, tech/MA)

Selvan K., Mina M., Abdelmeguid H., Gulsha M., Vincent A., Sarhan A. Eye 2023.
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Ehrlich JR, Ojeda, LV, Wicker D, Day S, Howson A, Lakshminarayanan V, Moroi SE. HMD Technology for Low 
Vision Rehabilitation and Vision Enhancement. AJO 2017
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Ehrlich JR, Ojeda, LV, Wicker D, Day S, Howson A, Lakshminarayanan V, Moroi SE. HMD Technology for 
Low Vision Rehabilitation and Vision Enhancement. AJO 2017

Continued….
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Validation of a Head-mounted Virtual Reality Visual Field 
Screening Device. Mees, L., Upadhyaya, S., Kumar, P., Kotawala, 
S., Haran, S., Rajasekar, S., Friedman, D., Venkatesh, R. J Glauc
29(2):86-91, 2020.

Copyright © 2024 Wolters Kluwer. Published by Lippincott Williams & Wilkins. 23



Comparing a head‐mounted virtual reality 
perimeter and the Humphrey Field Analyzer for 
visual field testing in healthy and glaucoma 
patients

Ophthalmic Physiologic Optic, Volume: 44, Issue: 1, Pages: 83-95, First published: 06 October 2023, DOI: (10.1111/opo.13229) 



Copyright © 2024 Wolters Kluwer. Published by Lippincott Williams & Wilkins.
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Superior Visual Field Testing Using Virtual Reality With and 
Without Eye Tracking for Functional Upper Eyelid Surgery 
Evaluation: A Pilot Study Patel, A.J., Lee, W.W., Ziff, M., Munshi, 
H., Chang, T.C., Grajewski, A.L., Wester, S.T., Tse, D.T., Tse, B.C.
Ophth Plastic & Reconst Surg 39(4):381-385, 2023.



26 |



Considerations before adopting new technology:
Q: How does data compare to “gold standard”?
A: Clinical trials
Q: Cost?
A: Gather data, publish, improve outcome, 
efficiencies, less cost to health system
Q: Impact on clinic workflow
A: Model, clinical trials
Q: Which patients? 
A: patient reported outcome measures 
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