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Authors’ response

Dear Sir,
We appreciate the interest in and comments of the author 
concerning our article.[1] As we addressed in our study, choroid 
has a very large vascular network and choroidal circulation has 
one of the highest rates of blood flow in humans.[1] However, 
an important physiological role for the high choroidal blood 
flow is to help temperature regulation of the retina.[2,3] Increased 
body temperature during exercise may lead to vasodilation 
and increase in choroidal blood flow.[4] On the other hand, the 
previous study showed that decreased retinal temperature led 
to a significant decrease in choroidal blood flow.[5] Our findings 
confirm the outcomes of that study. We found that choroidal 

Letters to the Editor

Temperature control role of the 
choroid may affect choroidal 
thickness after dynamic exercise

Dear Sir,
We read the current article, “choroidal thickness (CT) changes 
after dynamic exercise as measured by spectral‑domain optical 
coherence tomography,” with interest.[1] In this well‑organized 
study, authors have investigated CT to be increased when 
measured 5 min after exercise and normalized at measurement 
after 15 min. Results are being discussed very well. Besides, we 
want to make some contributions that may widen discussion 
area on these findings.

As authors addressed in introduction, choroid is believed 
to have a role in temperature regulation.[2] Choroid has highest 
blood flow in the body. Its blood flow is 10  times higher 
than blood flow through gray matter of brain.[3] However, 
this high blood flow does not correspond to metabolic 
requirements. High blood flow of the choroid is believed 
to protect retina from heat stress.[4] Body temperature rises 
during exercise. Elevated temperature may harm sensitive 
retinal cells such as photoreceptors and retina pigment 
epithelium. Although body temperature is being controlled 
by hypothalamus during exercise, increase in choroidal blood 
flow may contribute to this process to protect retina. Retina 
may need an extra heat lowering mechanism during exercise 
because of its sensitive structure and heat storing potential 
of the vitreous. As a result, increase in choroidal blood flow 
and thereby CT is an expected result. We believe that, finding 
in this study should also be discussed according to retinal 
cooling. On the other hand, in a study, CT have found not to 
be changed by exercise.[5] Average age of patients in this study 
is 60.6 (±10.4 years) while 27 ± 4.08 in the current study. Age 
may affect changes in CT.
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thickness (CT) values increased significantly at 5 min following 
dynamic exercise and returned to baseline values at 15 min 
following the exercise. Core body temperature rises during 
exercise and returns to baseline values following the exercise.[6] 
In conclusion, high choroidal blood flow protects photoreceptors, 
retina pigment epithelium, and vitreous from heat stress.[7] It must 
be remembered that the measurements of CT with enhanced 
depth imaging optical coherence tomography  (EDI‑OCT) 
technology provide only an indirect index of the consequence 
of blood flow regulation in a vascular bed, yet cannot measure 
blood flow, volume, or velocity there. We, therefore, suggest 
that the EDI‑OCT may be used to evaluate the issue of blood 
flow regulation. Furthermore, it has been reported that the body 
temperature of older persons is lower than that of younger people 
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