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Introduction

Hypertension, commonly known as high blood pressure, is a prevalent 
health concern affecting millions of people worldwide. Prolonged and 
uncontrolled hypertension can lead to various complications, including 
hypertensive retinopathy—a condition that affects the retinal blood vessels 
and is associated with vision impairment. However, recent advancements in 
medical imaging technology have revealed that even in patients with a long 
history of hypertension and well-controlled blood pressure, subtle changes 
in the retinal microvasculature can occur. Optical Coherence Tomography 
Angiography a cutting-edge non-invasive imaging technique, has emerged as 
a valuable tool for detecting these microvascular alterations. In this article, we 
explore the significance of OCTA in uncovering retinal microvascular changes 
in hypertensive patients without hypertensive retinopathy [1].

Description 

Hypertension, characterized by persistently elevated blood pressure 
levels, can cause structural and functional changes in blood vessels throughout 
the body. The delicate retinal microvasculature is no exception to these effects. 
Traditionally, hypertensive retinopathy has been considered a hallmark sign 
of long-term hypertension, involving observable changes such as narrowing, 
tortuosity and focal narrowing of the retinal arterioles and venules. However, 
advancements in medical imaging have provided new insights into the early 
stages of retinal microvascular changes that may occur even in the absence of 
clinical hypertensive retinopathy. Optical Coherence Tomography Angiography 
is a revolutionary imaging technique that provides detailed visualization of the 
retinal microvasculature [2].

By utilizing the principles of optical coherence tomography, OCTA captures 
high-resolution, three-dimensional images of blood flow in the retina, without 
the need for contrast agents. This non-invasive and rapid imaging modality 
allows clinicians to assess the retinal vasculature with remarkable precision, 
offering a valuable window into the microvascular network. Even in patients 
with well-controlled hypertension and no observable hypertensive retinopathy, 
OCTA has shown promise in detecting subtle changes in the superficial retinal 
microvasculature. These changes may include alterations in vessel density, 
vessel tortuosity and microaneurysms—early signs of potential vascular 
damage. The ability of OCTA to detect early retinal microvascular changes in 
hypertensive patients without hypertensive retinopathy holds significant clinical 
implications. This non-invasive imaging modality can provide clinicians with a 
means to monitor the effects of long-term hypertension on the delicate retinal 

microvasculature, even before overt clinical signs of hypertensive retinopathy 
appear [3].

Early detection and monitoring of these changes may enable timely 
interventions to further optimize blood pressure control and prevent or 
delay the development of hypertensive retinopathy and associated vision 
impairment. By employing OCTA as a routine screening tool, healthcare 
professionals can gain valuable insights into the vascular health of their 
hypertensive patients and tailor treatment strategies accordingly. The advent 
of OCTA has revolutionized our ability to visualize and assess the retinal 
microvasculature with unprecedented detail and accuracy. In the context of 
long-term hypertension, this imaging modality has opened new avenues for 
early detection and monitoring of subtle retinal microvascular changes, even in 
patients without overt hypertensive retinopathy. 

By leveraging OCTA as a non-invasive and efficient tool, clinicians can 
gain valuable insights into the vascular health of their hypertensive patients, 
enabling timely interventions to preserve visual function and optimize long-
term outcomes. As OCTA continues to evolve, its role in the management 
of hypertensive patients is poised to become an indispensable asset in the 
pursuit of personalized and precision healthcare. Hypertension, or high blood 
pressure, is a prevalent and potentially serious health condition affecting 
millions of individuals worldwide. One of the organs commonly affected by 
chronic hypertension is the delicate network of blood vessels in the retin the 
light-sensitive tissue at the back of the eye [4].

Prolonged hypertension can lead to retinal microvascular changes, which, 
if left unchecked, may culminate in hypertensive retinopathy a sight-threatening 
condition. In recent years, Optical Coherence Tomography Angiography 
has emerged as a promising technology for non-invasively monitoring these 
microvascular alterations. In this article, we explore the potential of OCTA as a 
suitable method for monitoring retinal microvascular changes in hypertensive 
patients. Hypertension can exert harmful effects on blood vessels throughout 
the body, including the retinal microvasculature. The retina's microvascular 
network, responsible for supplying nutrients and oxygen to retinal cells, is 
highly susceptible to the effects of elevated blood pressure. 

Over time, prolonged hypertension can lead to structural changes in 
retinal blood vessels, such as narrowing, tortuosity and even the development 
of microaneurysms. These changes can compromise blood flow to the retina, 
potentially leading to vision impairment and other sight-threatening conditions. 
Early detection of retinal microvascular changes is essential to prevent the 
progression to hypertensive retinopathy and its associated complications. 
However, these changes can be challenging to detect in their early stages 
using conventional imaging techniques. This is where Optical Coherence 
Tomography Angiography steps in as a cutting-edge solution. OCTA is a novel 
non-invasive imaging technique that offers high-resolution, three-dimensional 
visualization of the retinal microvasculature. 

By leveraging the principles of optical coherence tomography, OCTA can 
capture detailed images of blood flow in the retinal vasculature without the 
need for contrast agents. This technology uses the motion of red blood cells to 
generate angiographic images, providing a comprehensive view of the retinal 
blood vessels at different layers, from superficial to deep. In hypertensive 
patients, OCTA has shown promise as a suitable method for monitoring retinal 
microvascular changes. Even in the absence of apparent clinical signs of 
hypertensive retinopathy, OCTA can detect subtle alterations in vessel density, 
vessel caliber and microaneurysms. This early detection capability allows 

mailto:jiejin@gmail.com


J Hypertens, Volume 12:03, 2023Jin J.

Page 2 of 2

healthcare professionals to closely monitor the vascular health of hypertensive 
patients and intervene promptly when necessary.

Moreover, OCTA's non-invasive nature makes it a safe and patient-
friendly imaging modality, allowing for repeat examinations over time without 
any discomfort or risk of adverse effects. This longitudinal monitoring enables 
healthcare providers to track changes in the retinal microvasculature and 
adjust treatment strategies accordingly, optimizing blood pressure control and 
reducing the risk of hypertensive retinopathy. Hypertension poses a significant 
risk to the delicate retinal microvasculature, potentially leading to sight-
threatening complications if left unaddressed. Early detection and monitoring 
of retinal microvascular changes are essential to prevent the progression to 
hypertensive retinopathy and preserve visual function in hypertensive patients [5].

Conclusion

In this regard, Optical Coherence Tomography Angiography has emerged 
as a powerful tool for non-invasive, high-resolution imaging of the retinal 
microvasculature. By providing detailed insights into blood flow patterns and 
vascular integrity, OCTA offers an invaluable window into the vascular health 
of hypertensive patients, allowing for timely interventions and personalized 
treatment strategies. As OCTA technology continues to advance, its role in 
monitoring retinal microvascular changes in hypertensive patients is poised to 
become an indispensable component of comprehensive hypertensive care. By 
harnessing the potential of OCTA, healthcare professionals can optimize visual 
outcomes and enhance the overall management of hypertension, paving the 
way for a brighter future for patients at risk of hypertensive retinopathy.

Acknowledgement

None.

Conflict of Interest

None.

References
1.	 Kittelson andrew J., Jennifer E. Stevens‐Lapsley and Sarah J. Schmiege. 

"Determination of pain phenotypes in knee osteoarthritis: A latent class analysis 
using data from the osteoarthritis initiative." AC&R 68 (2016): 612-620.

2.	 Ahmad, Ilham Wildan, Lita Diah Rahmawati and Teddy Heri Wardhana. 
"Demographic profile, clinical and analysis of osteoarthritis patients in Surabaya." 
Age 40 (2018): 7.

3.	 Hong, Jae Won, Jung Hyun Noh and Dong-Jun Kim. "The prevalence of and 
demographic factors associated with radiographic Knee osteoarthritis in Korean 
adults aged≥ 50 years: The 2010–2013 Korea National Health and Nutrition 
Examination Survey." PLoS One 15 (2020): e0230613.

4.	 Ren, Yan, Jiang Hu, Jing Tan and Xiaoming Tang, et al. "Incidence and risk factors 
of symptomatic knee osteoarthritis among the Chinese population: Analysis from a 
nationwide longitudinal study." BMC Public Health 20 (2020): 1-12.

5.	 Damush, Teresa M., Susan M. Perkins, Alan E. Mikesky and Melanie Roberts, et al. 
"Motivational factors influencing older adults diagnosed with knee osteoarthritis to 
join and maintain an exercise program." J Aging Phys Act 13 (2005): 45-60.

How to cite this article: Jin, Jie. “Detecting Subtle Retinal Microvascular 
Changes in Hypertensive Patients without Hypertensive Retinopathy.” J 
Hypertens 12 (2023): 400.

https://onlinelibrary.wiley.com/doi/abs/10.1002/acr.22734
https://onlinelibrary.wiley.com/doi/abs/10.1002/acr.22734
https://www.academia.edu/download/98363346/4927.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230613
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230613
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230613
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230613
https://link.springer.com/article/10.1186/s12889-020-09611-7
https://link.springer.com/article/10.1186/s12889-020-09611-7
https://link.springer.com/article/10.1186/s12889-020-09611-7
https://journals.humankinetics.com/view/journals/japa/13/1/article-p45.xml
https://journals.humankinetics.com/view/journals/japa/13/1/article-p45.xml

