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Is Artificial Intelligence for Retinopathy of Prematurity Ready to Go?
Gil Binenbaum, MD, MSCE

DeepMind scientists began with old-school Atari games.1 Using
deep and reinforcement learning, they developed an artifi-
cial intelligence (AI) program that learned to play Breakout,
Pong, and other games at super-human levels after being pro-

vided only display-pixels
data and scores; see how re-
markably quickly it learned at

https://www.youtube.com/watch?v=EfGD2qveGdQ.1,2 They
caught the eyes of Google executives, who promptly bought
the company and convinced them to tackle the 3000-year-
old game of Go. Go was an elusive goal for AI researchers, who
had primarily used game-tree-search approaches that could
not handle Go’s complexity. The number of possible board con-
figurations in this deceptively simple-ruled game is esti-
mated to be 10170, about 1090 times greater than the number
of atoms in the known universe. Using machine learning simi-
lar to the Atari project, DeepMind developed AlphaGo, which
learned first from human-expert games and then self-play.3 In
2015, AlphaGo became the first AI to defeat a human Go
master.1 In 2016, AlphaGo defeated 8-time world champion Lee
Sedol in an AI landmark event that inspired a movie.4

In this issue of JAMA Ophthalmology, Coyner et al5 report
an AI milestone accomplishment of their own: the first vali-
dated autonomous AI algorithm for retinopathy of prematu-
rity (ROP) screening. They developed and validated a deep
learning model, i-ROP-DL, that assesses plus-like posterior-
pole vascular changes in retinal photographs to determine
whether an infant requires an ophthalmologist examination.
In development, they applied robust AI methodology to 2530
images from 843 infants in the US. In validation, i-ROP-DL
flagged in advance 100% of infants requiring treatment among
2244 infants from existing ROP telemedicine programs at 59
hospitals in the US and India. The broader context is impor-
tant. While there are still details to study about treatment
timing and modality, we generally know how to treat severe
ROP to acutely reduce risk of retinal detachment. Globally, most
blindness due to ROP results from inadequate screening in-
frastructure and too few ophthalmologists who manage ROP,
particularly in low- and middle-income countries. Telemedi-
cine can help address resource limitations, but what if there
are not even enough ophthalmologists to read images?
The e-ROP study showed trained nonphysicians could do the
job,6 but given steady technological progress, it is likely that
AI algorithms eventually will do it better than humans. This
report is a fundamental step in that direction.

In the 37th move of its second game against Lee Sodon,
AlphaGo made what experts at first thought was a mistake, un-
til they realized it was a completely novel strategy. One Go
master commented, “It’s not a human move. I’ve never seen
a human play this move. So beautiful. Beautiful….
Beautiful….”4 As the technology advanced, AlphaGo evolved
into AlphaZero, which learned Go better from scratch by play-

ing itself repeatedly, without first studying human games. The
AI became simpler, stronger, and more generalizable. After only
a few hours of training, AlphaZero was able to defeat all the
best Go programs, and it taught itself chess just as quickly.7

As with Go, maybe AI will teach us something new about
ROP and evolve to interpret images better than humans.
At this point, however, how much of the screening process
should we entrust to AI? Consider some current limitations.
The i-ROP-DL algorithm does not determine stage, just plus-
like change, though, the two are closely related. It also does
not assess zone or signal mature vasculature. It has not yet been
trained to identify a retinal detachment, retinoblastoma, or
other unexpected finding that a human would recognize. More
generally, telemedicine requires available cameras and pho-
tographers, image quality and resolution must be high,
and from the infant’s point of view, getting photographs is still
a repeated intervention. Finally, there is a profound issue re-
lated to the way AI represents things, because it turns out
that deep learning models do not understand things deeply.

Go continued to be dominated by AI, which only got faster
and stronger, until early 2023, when researchers led by Stuart
Russell at University of California, Berkeley, surprised the world
when their amateur Go player defeated all the leading Go pro-
grams using a telling “circular group sandwich” strategy.8 They
reasoned that the algorithms could detect patterns but had lim-
ited conceptual representations of what was happening; the
AI did not understand, for example, the basic strategic con-
cept of a group of pieces, and this weakness could be exploited.8

Without a conceptual understanding, deep learning models,
which express things using giant, circuit-type designs, are vul-
nerable to small aberrations, which can result in mistakes or
failures, and because we really do not understand what the cir-
cuits do, the mistakes are unpredictable.8 This characteristic
has been seen with image recognition, where, for example, an
AI algorithm changes an initially correct answer of “panda” to
a highly confident but incorrect answer of “gibbon” after the
introduction of minor “noise” pixels into the image.8 What if
noise enters a retinal photograph, changing the diagnosis?
i-ROP-DL does not understand there are blood vessels, or a
retina, or an infant that could go blind. And we fundamen-
tally cannot predict what or when mistakes might happen.
Using even immense amounts of training data cannot ad-
dress this inherent limitation.8

So is ROP AI ready to go? Humans are still the ROP mas-
ters, and until AI methodology moves beyond data-driven deep
learning design, a fundamental vulnerability to make unpre-
dictable mistakes when presented with new circumstances will
persist. Therefore, the safest approach is ideally for humans
to remain as involved as possible in each step of ROP manage-
ment. However, where ophthalmologist supply is limited but
retinal camera availability is not, iROP-DL could be used to ra-
tion examinations to babies who need them most. It will help
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to continue updating iROP-DL, add training to identify de-
tachments, retinoblastomas, and other unexpected findings,
and incorporate human checks wherever possible. Ulti-
mately, however, as AI keeps advancing, it will eventually

surpass us in diagnostic and prognostic abilities, justifiably be
used more broadly, and perhaps teach us something new about
ROP. I myself will welcome our new AI overlords with open
arms. Whatever is best for the babies.
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