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Numerous studies have 
demonstrated that reducing 
IOP slows the progression 
of glaucomatous optic neu-
ropathy.1-4 Because it remains 
the first modifiable risk factor 
identified, IOP is largely the 
focus of glaucoma care today. 

Recent evidence, however, suggests that another modifiable 
risk factor, ocular perfusion pressure (OPP), may be involved 
in the multifactorial disease process of glaucoma.5-7

The mathematical formula to calculate mean OPP is 
2/3[diastolic BP - 1/3(systolic BP - diastolic BP)] - IOP, where 
BP stands for blood pressure. Unfortunately, carrying out this 
calculation is prone to error. At what point during the day 
should BP be measured? What position should the patient 
assume? Do antihypertensive medications cause strong diur-
nal changes in BP and thus OPP? These uncertainties—added 
to the inherent difficulty of measuring “true” IOP—limit the 
practicality of OPP measurements in clinical practice. 

If practitioners had means to measure ocular blood flow 
noninvasively and without laborious calcula-
tions, perhaps they could identify modifiable 
risk factors besides IOP. Optical coherence 
tomography angiography (OCT-A) may hold 
the key.

THE TECHNIQUE
OCT-A is a new, emerging imaging tech-

nique that detects motion contrast to create 
angiographic images of the optic nerve and/or 
retina. The technology compares differences 
in background OCT signal intensity with 
sequential interval OCT scans to map blood 
flow through the specific area of interest. 

Initially, Wang and colleagues demon-
strated that Doppler OCT could compute 
blood flow, but this technique was usable 
mainly for large blood vessels.8 Then, Jia et al 
used split-spectrum amplitude-decorrelation 
angiography to map fine peripapillary angiog-
raphy. They found that a dense, well-perfused 
microvascular network exists in normal optic 
nerve vasculature versus attenuated vascula-
ture and a 25% decreased blood flow index 

in glaucomatous nerves.9 Liu and colleagues used OCT-A to 
look beyond nerve head perfusion and concluded that the 
peripapillary retina had a lower flow index and vessel density 
in glaucomatous versus control eyes.10 

The aforementioned studies provide evidence that 
decreased optic nerve and peripapillary perfusion is posi-
tively correlated with visual field pattern standard deviation. 
More recently, Yarmohammadi and colleagues demonstrat-
ed that OCT-A vessel density has diagnostic accuracy similar 
to that of the commonly used retinal nerve fiber layer thick-
ness measurement, which suggests that OCT-A has a strong 
potential to diagnose and stage glaucoma (Figure).11

With early data showing differences in retinal vascular 
density (and associated retinal flow index) between glau-
comatous and healthy eyes, can OCT-A provide additional 
tools to guide patients’ care?

FUTURE STEPS
OCT-A can give clinicians insight into a parameter besides 

IOP that potentially could be optimized. In patients expe-
riencing progressive visual field loss despite adequate IOP 
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Figure.  Retinal nerve fiber layer vessel density map in healthy control eyes, 

glaucoma suspects’ eyes, and eyes with open-angle glaucoma. Vessel density 

map (top), vessel density map overlaid on major vasculature (middle), vessel 

density color-coded (bottom). Reproduced from Yarmohammadi et al.11
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control (including normal-tension glaucoma) and in those 
for whom maximal IOP-lowering measures have already 
been taken, perhaps the next step is understanding the 
pathogenesis involving optic nerve head perfusion. What 
measures can be investigated to improve OPP?

•	 Ophthalmologists can work with the patient’s primary 
care physician or cardiologist to ensure optimal BP con-
trol at a level high enough to maintain ocular perfusion 
(but obviously not so high as to cause other end organ 
damage). 

•	 With physicians’ BP goals for patients with systemic 
hypertension generally aimed at a lower range than 
in the past,12 ophthalmologists can now provide their 
colleagues in medicine with “individualized goals” for 
certain patients to ensure that the target OPPs are 
achieved. 

•	 OCT-A research can provide greater insight into how 
adjusting bedtime BP medications can affect or reduce 
the risks of nocturnal hypotension.

Because OCT-A is still a relatively new modality, literature 
does not yet exist elucidating how OCT-A patterns and BP 
measures may affect glaucomatous progression. Further 
research is needed to guide practical measures on the clini-
cal applications of OCT-A and how regulating OPP may help 
patients. Future studies showing how adjustments in ocular 
perfusion slow disease progression could someday lead to 
shifts in glaucoma treatment strategies. While eye care pro-
viders await trials to assess the true effects of adjusting per-
fusion, they can begin to consider a new type of “pressure” 
in glaucoma care.  n
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•	 If practitioners could measure ocular blood flow 
noninvasively and without laborious calculations, per-
haps they could treat something besides IOP. Optical 
coherence tomography angiography (OCT-A) may 
hold the key.

•	 OCT-A is a new imaging technique that detects 
motion contrast to create angiographic images of 
the optic nerve and/or retina. The technology com-
pares differences in background OCT signal intensity 
to sequential interval OCT scans to map blood flow 
through the specific area of interest. 

•	 The literature on OCT-A is in its infancy. Studies are 
needed to determine if altering ocular perfusion pres-
sure affects glaucomatous progression.
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Joel Schuman, MD, summarizes the past, present, and 
future of optical coherence tomography.


