
CORRELATION BETWEEN INTRA-OCULAR PRESSURE
AND CAROTID ARTERY PRESSURE IN GLAUCOMA

INTRODUCTION

Glaucoma is an optic neuropathy which is mainly 
caused by high intraocular pressure. The fluid builds up 
in the eye causing high pressure. Glaucoma has 
different types; open angle, closed angle , normal 

1tension glaucoma.

Normal tension glaucoma is a progressive optic 
neuropathy with intraocular pressure within 
statistically normal range (< 21 mm Hg). In this type 
clinically no elevation of intraocular pressure is noted. 
The primary open angle glaucoma is a progressive optic 
neuropathy in which changes in optic nerve and visual 

2field defects are noted.  Angle closure glaucoma; it is 
the type of glaucoma in which  the angle is narrow and 
fluid does not flow due to the blocked drainage system. 

Acute angle closure is an ocular emergency 
characterized with sudden pain in eye, headache, and 
eye strain. Angle closure glaucoma occurs when the 

3
fluid pressure in eye is raised.  In this way fluid does not 
circulate in the eye properly and pressure increases and 
the angle is blocked. Patient may feel sudden pain in the 
eye, increased strain, heachache, vomiting and  
complaints of blurred vision. In other words, in angle 
closure glaucoma trabecular meshwork and uveoscleral 

4
pathway are blocked.

Normal tension glaucoma is the type of glaucoma in 
which the pressure remains throughout normal, but 
damage occurs to the optic nerve. The normal pressure 

5remains 12 to 22mmHg.

PURPOSE: To investigate the relationship between carotid artery velocity and intraocular pressure (IOP) in advanced glaucoma patients.
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METHODS: In this descriptive cross sectional study undertaken at the Institute of Ophthalmology, Mayo Hospital/ College of 
Ophthalmology & Allied Vision Sciences from September to December 2021, 48 patients with advanced glaucoma and visual defects in 
both eyes participated. All patients underwent carotid Doppler examinations to determine carotid artery velocities and pressure. IOP was 
measured in both eyes, and carotid Doppler, an ultrasonographic method, was used to measure the velocities of the right and left common 
and internal carotid arteries. The study's patients all had glaucomatous disc damage. The study's 10 patients all had systemic hypertension. 
Diabetes was known to affect 10 patients. 12 patients were already taking glaucoma medications. The IOP was determined using a contact 
tonometer. The normal intraocular pressure range is 10 to 21 mm Hg. People of different ages have different velocity scales. The carotid 
artery velocity and IOP correlations were investigated.

CONCLUSION: This study suggests that there is no significant relationship between carotid artery velocity and IOP in advanced glaucoma 
patients.

RESULTS: The study included 48 subjects. There were 50 percent males and 50 percent females of various ages. The correlation between 
carotid artery velocity and IOP was found to be statistically insignificant (P > 0.05) in the study. The average IOP for both eyes was 11 mm 
Hg, with a range of 11.0-45 mm Hg for the right eye and 11.0-45 mm Hg for the left. The average carotid artery velocity was 45.5 cm/s, with 
both the right and left arteries ranging from 25.5 to 60.5 cm/s.
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High intraocular pressure is due to the imbalance 
between production and drainage of fluid of eye which 
is aqueous humor, aqueous humor is for the nutrition of 
eye. High IOP is due to the increased production and 
decreased aqueous outflow through trabecular 
meshwork. One of the main structures of the drainage 
angle, the trabecular meshwork plays a very important 

6role in the drainage of aqueous humor.

The heart gives off the largest artery, the aorta which 
carries the blood throughout the body. The aorta gives 
off the common, external and the internal carotid 
arteries. The carotid arteries are one on each side; right 
and left carotid arteries. The carotid artery is made up of 
three layers; inner layer, tunica intimae, medial layer; 

7tunica media, outer layer; tunica adventitia.  Carotid 
arteries supply blood to brain and head, hence play a 
vital role in transporting oxygen rich blood, from neck to 
the brain. In the neck, each of these branches off into an 
internal and an external carotid artery. Carotid artery 
disease is a condition in which the carotid arteries 
narrow. This narrowing reduces the amount of oxygen-

8
rich blood that can flow from these vessels.

RESULTS

The study included 48 participants. There were 50 
percent males and 50 percent females of various ages. 
The patients in the study had all had a history of 
glaucoma. Other systemic diseases, such as 
hypertension and diabetes, were present in some 
patients. The minimum IOP for the right eye was 
11.0mmHg and the maximum IOP was 45 mm Hg, while 
the IOP for the left eye was the same as the right eye and 
the average IOP was 11 mm Hg. The velocities of the 
right carotid artery and the left carotid artery were 
measured. The minimum carotid artery velocity was 
25.5cm/s, and the maximum was 60.5cm/s. Both 
arteries had an average velocity range of 45.5cm/s. The 
correlation between carotid artery velocity and IOP was 
insignificant, as the P-value was greater than 0.05, 
indicating that both are statistically insignificant to each 
other. This data shows mean Pearson values for both 
carotid artery velocities and IOP, which is significant for 
IOP in both eyes but insignificant for IOP and CAV 
correlation. The p-value is 0.36 (>0.05), indicating that 
the relationship between the two is insignificant.

Patients with glaucoma who had advanced visual 
defects in both eyes were included in the study. In this 
study, 48 patients with advanced glaucoma and visual 
defects in both eyes participated. To determine carotid 
artery velocities and IOP, all patients underwent carotid 
Doppler examinations. IOP was measured in both eyes, 
and carotid Doppler, an ultrasonographic method, was 
used to measure the velocities of the right and left 
common and internal carotid arteries. The study's 
patients all had glaucomatous disc damage. The study's 

ten patients all had systemic hypertension. Diabetes 
was known to affect ten patients. Twelve patients were 
already taking glaucoma medications. The IOP was 
determined using a tonometer. The normal intraocular 
pressure range is 10 to 21 mm Hg. People of different 
ages have different velocity scales. The carotid artery 
velocity and IOP correlations were investigated.

Carotid artery stenosis is one of the most common and 
serious vascular disease . It is the narrowing of aortic 
valve opening. The stenosis in aorta restricts the blood 
flow. This narrowing usually occurs due to plaque 

9formation; atherosclerosis.   The factors like carotid 
artery velocity are studied in accordance with 
intraocular pressure to study the significance of carotid 
artery stenosis in glaucoma. The normal carotid artery 
velocity ranges from 30 to 40 cm/sec. This velocity is 
measured through carotid Doppler (ultrasound results). 
Doppler ultrasound has become the first choice for 
carotid artery stenosis screening, for both the 
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evaluation of plaques and flow characteristics.

METHODS

DISCUSSION

Glaucoma patients were studied in various age and 
gender groups. All patients with glaucomatous disc 
damage had their intraocular pressure measured. 
Previous studies of carotid Doppler ultrasonography in 
glaucoma patients found an increased tendency of 
stenosis lesions and decreased flow in the carotid 
arteries on the side with the most glaucomatous 
damage. Different patients had high or low intraocular 
pressure depending on disc damage and age. Carotid 
Doppler was used on patients with glaucoma to 
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determine carotid artery pressure.  The velocity of the 
common carotid artery was calculated using separate 

12readings for the right and left carotid arteries.

This study was done on 48 patients, 24 of whom were 
males and 24 females, and their IOP and carotid artery 
pressure or velocity were measured at the same time to 
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The carotid artery's normal velocity is between 35 and 
40cm/s, but it can be higher in some elderly patients, 
particularly those with other systemic diseases. 
Patients with diabetes or cardiac disease may have a 
faster carotid artery. A study was carried out on patients 
with high intraocular pressure and glaucoma to 
investigate the relationship between IOP and carotid 
artery velocity (CAV). Before and after IOP and CAV 
calculations, the results revealed an insignificant 
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correlation between the two factors.

The study also looked at a person's history of other 
systemic diseases, such as hypertension and diabetes. 
35% of the patients were hypertensive and taking 
antihypertensive medication, and 28% had diabetes.

CONCLUSION

The relationship between IOP and carotid artery 
velocity is weak. The increased IOP in glaucoma has no 
effect on Carotid artery velocity. The data P-value is 
insignificant.

BSc, Investigative ophthalmology 

ermasarwar.25@gmail.com

Some of the patients were on antihypertensive 
medication, 5 had diabetes, and 6 had other ocular 
diseases that could lead to decreased blood supply to 
the eyes and an increased risk of optic nerve damage.

see if there was any correlation between the two. 
Glaucoma damages the optic disc and the major risk 
factor is raised intraocular pressure, so it is necessary to 
consider the physiological parameters determining the 
relationship in order to comprehend any circulatory 

12information provided by the carotid arteries.

All of the patients have the same ocular history, which is 
glaucomatous disc damage caused by any type of 
glaucoma. All of the patients who underwent 
examination had an ocular history of glaucoma of 
varying durations for the various age groups; some had 
a history of 4 years, some of 6 years, and so on; the 
mean or average value was 5 years. The intraocular 
pressure for both eyes was measured, and the results 
were different.

High carotid artery velocities are expected in glaucoma 
patients with high IOP. For example, a group of patients 
with IOPs of 40mmHg or higher should have high 
pressure in the carotid arteries, but there was no 
significant correlation between IOP and CAP. Carotid 
artery velocities were normal in patients with high, low, 

13or normal IOP.

There is no correlation between elevated intraocular 
pressure and the current group of people with stenosis 
in any artery and high carotid velocity (IOP). Patients 
with carotid artery disease, on the other hand, may 
experience monocular or ipsilateral ocular symptoms. 
When the arteries become blocked, blood flow to the 
brain may be reduced, resulting in vision problems. 
Nonetheless, a study of glaucomatous disc damage 
patients revealed that normal and high carotid artery 
velocities are unrelated.

A p-value greater than 0.05 indicated that there was no 
statistically significant difference in volume blood flow 
for either the internal or common carotid arteries. The 
study also looked at the relationship between carotid 
artery velocity and intraocular pressure (IOP), and the 
p-value of 0.36 was insignificant. This implies that there 
is no statistically significant relationship between 
carotid artery velocity and IOP.
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