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The Intima Media Thickness (IMT) as Measured by Carotid Ultrasonography in
Patients with Retinal Vascular Diseases
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Purpose: To evaluate the findings of carotid ultrasonography performed on patients with retinal vascular disease and to de-
termine the risk of cardiovascular disease and association of retinal vascular disease and cardiovascular disease.

Methods: From December 2009 to May 2012, patients diagnosed with central retinal artery occlusion (CRAO, n = 18), central
retinal vein occlusion (CRVO, n = 23), and branch retinal vein occlusion (BRVO, n = 68) underwent carotid ultrasonography. We
evaluated the intima-media thickness (IMT) of the common carotid artery (CCA) and the internal carotid artery (ICA), stenosis
and the number of plaques, and then compared these results with those of a healthy control group (n = 221).

Results: The mean CCA-IMT and ICA-IMT were significantly higher in the CRAO and BRVO groups compared with the control
group. On the contralateral side, CCA-IMT was increased in the CRAO, BRVO, and CRVO groups and ICA-IMT was in-
creased in the CRAO and BRVO groups compared with the control group. Contralateral CCA stenosis was higher in the CRVO
group (9.1%) and ipsilateral ICA stenosis in CRAO group (21.7%) was significantly higher than that of the control group.
Plaque was observed better in all groups compared with the control group. The proportion of patients risk for cardiovascular
disease, i.e. those who had IMT thickenesses more than 1.0 mm, was higher in the CRAO and BRVO groups compared with
the control group.

Conclusions: The carotid ultrasound findings of patients with retinal vascular diseases showed increased IMT and plaque. The
group of patient at risk for cardiovascular disease, which was defined with carotid artery IMT, was higher in patients with retinal
vascular disease. Therefore, in patients with retinal vascular disease, carotid artery ultrasonography and the overall manage-
ment and treatment of cardiovascular disease are necessary.
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Figure 1. The measurement diagram of carotid artery in-
tima-media thickness. The IMT is define as a distance between
lumen intima interface and media adventitia interface at the far
wall of carotid artery. In the B-mode ultrasonography of car-
otid artery, the intima show hyperechoic, the media show hy-
poechoic and the adventitia show hyperechoic.
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Table 1. Carotid ultrasonographic and Laboratory finding in the patients with retinal vascular disease and the control groups

CRAO (n = 23) CRVO (n = 18) BRVO (n = 68) Control (n = 221)

Ipsilateral CCA-IMT (pm) 1.15 + 0.48 0.80 + 0.26 0.82 +0.18 0.73 + 0.17
Contralateral CCA-IMT (pum) 1.12 + 047 0.83 + 0.23° 0.79 + 0.14°

Ipsilateral ICA-IMT (um) 1.09 + 0.62" 0.73 £ 0.22 0.77 + 0.32" 0.66 + 0.18
Contralateral ICA-IMT (pum) 1.12 + 0.48° 0.78 + 0.42 0.74 + 0.36°

Mean age (year) 67.78 + 9.52 62.6 + 9.85 60.80 + 10.79 60.07 + 8.06
Sex (F:M) (%)’ 44:56" 47:53" 66:34 67:33

DM (%) 34.1%" 20% 16.3%" 10%

HTN (%) 82.9% 77.8%" 64.3% 17.6%
Number of Plaque 2.04 +1.22 0.83 + 0.89° 0.68 + 0.83" 0.33 + 0.68

Values are presented as mean + SD.

CRAO = central retinal artery occlusion; CRVO = central retinal vein occlusion, BRVO = branch retinal vein occlusion; CCA = common
carotid artery; ICA = internal carotid artery; IMT = intima-media thickness; DM = diabetes; HTN = hypertension.

*p—value < 0.05 (vs Control); TChi—square test.
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Figure 2. Comparisons of the ipsilateral carotid intima-media
thickness among the patients with retinal vascular disease and
the control group. CRAO = central retinal artery occlusion;
CRVO = central retinal vein occlusion; BRVO = branch reti-
nal vein occlusion; CCA = common carotid artery; [CA = in-
ternal carotid artery; IMT = intima-media thickness.
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Figure 3. Proportion of Carotid artery stenosis in the patients
with retinal vascular disease and the control group. CRAO =
central retinal artery occlusion; CRVO = central retinal vein
occlusion; BRVO = branch retinal vein occlusion; CCA =
common carotid artery; ICA = internal carotid artery.
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Proportion of high risk group according CCA-IMT
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Figure 4. Proportion of high risk groups according the ipsi-
lateral carotid artery IMT in the patients with retinal vascular
disease and the control group. CRAO = central retinal artery
occlusion; CRVO = central retinal vein occlusion; BRVO =
branch retinal vein occlusion; CCA = common carotid artery;
ICA = internal carotid artery; IMT = intima-media thickness.
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