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[Abstract]  Objective  To observe the characteristics of macular 

telangiectasia (MacTel) in multi-color and multi-mode fundus 

images.   

Methods  A retrospective case series study was conducted. Sixteen 

eyes of 12 patients diagnosed with MacTel by fluorescein fundus 

angiography from January to November 2019 in Shandong Eye 

Hospital were analyzed. There were eight cases (eight eyes) with 

MacTel type Ⅰ, among which four cases were male and four cases 

were female, with an average age of 62.3 ± 12.5 years. The other 

four cases (eight eyes) were MacTel type Ⅱ, all of which were 

female, with an average age of 58.7 ± 10.5 years. Best-corrected 

visual acuity, slit lamp microscopy, color fundus photography, 

colorful fundus laser scanning imaging, fluorescein fundus 

angiography (FFA), optical coherence tomography (OCT), and 

optical coherence tomography angiography (OCTA) were 

conducted for all patients. This study adhered to the Declaration of 

Helsinki. The study protocol was approved by the Ethics 

Committee of Shandong Eye Institute (No. 2019S003).   

Results  In color fundus images of MacTel type Ⅰ eyes, annular 

macular exudation with macular edema occurred in six eyes, macular 

edema without hard exudation occurred in one eye, and hard 

macular exudation without macular edema occurred in one eye. 

However, the transparency of the retinas in temporal fovea in 

MacTel type Ⅱ eyes decreased, showing a gray color. In 

multi-color fundus images of MacTel type I eyes, punctate yellow 

granular macular exudation and yellow-green macular edema were 

observed, which were clearer than those in color fundus images. 

Punctate exudation was seen in both the blue reflectance and green 

reflectance images, which was clearest in green reflectance images, 

followed by the blue reflectance images, and then infrared 

reflectance images. In OCT images of MacTel type Ⅰ eyes, cystoid 

edema of the inner retina or uneven reflection signals of the outer 

plexiform retina were observed. Loss of inner and outer retinal 
structures and cavities were observed in MacTel type II eyes, and 

outer retinal atrophy appeared in two eyes. In OCTA images, the 

destruction of superficial and deep capillary plexus in the macular 

area were seen in both MacTel typeⅠand type Ⅱ eyes, with more 

obvious destruction of the deep capillary plexus. In addition, 

increased vascular spaces, decreased vessel densities, and  

increased foveal avascular zones were found in MacTel type II eyes. 

In FFA of the early stages, delayed capillary filling near the fovea 

was seen in MacTel type Ⅰ eyes, and dilated temporal vessels in 

the fovea, some of which showed tumor-like dilation, and limited 

tumor-like dilation was enhanced in the later stage. Different 

degrees of dilated parafoveal blood vessels were seen in the early 

stage, and the capillary in the temporal side of the macula showed 

diffuse strong fluorescence in the late stage by FFA in MacTel type 

Ⅱ eyes.   

Conclusions  Multi-color fundus laser scanning imaging could be 

used to show the morphological characteristics of MacTel, 

indicating that the imaging features of different types of MacTel 

eyes were significantly different. 
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Macular telangiectasia (MacTel) is a disease involving dilation of  the 

parafoveal capillary network in the macula, and neurosensory retinal 

atrophy, manifesting as visual distortion and progressive visual loss. 

In earlier studies, the idiopathic parafoveal retinal telangiectasia was 

defined, which was differentiated from Coat’s disease 1. With 

ongoing in-depth research, MacTel is divided into three groups, 

including six subtypes 2. A simplified classification method of  

idiopathic MacTel was proposed, based on whether MacTel was one 

of  two types, namely, aneurysmal telangiectasia (type I) or parafoveal 

telangiectasia (type 2) 3. As multiple fundus imaging techniques have 

been developed in recent years, optical coherence tomography 

(OCT) and OCT angiography (OCTA) have been widely used in the 

diagnosis of  MacTel 4. Multi-wavelength and multi-color scanning 

laser fundus imaging can simultaneously scan the superficial, 
intermediate, and deep retinal structures using three laser beams, 

and then can acquire the reflection images in different depths and at 

different layers of  tissue structures through superposition and 

pseudo-color technology 4-6, through which MacTel images can be 

more intuitively observed. Currently, the analysis of  clinical 

characteristics of  multi-wavelength multi-color scanning laser 

fundus imaging in MacTel has rarely been reported, and the analysis 
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macular area were stretched to the temporal side, and the temporal 

blood vessels in the macular area were distorted and dilated. 

The exact pathological mechanism of  MacTel remains elusive. 
Some studies have shown that type I telangiectasia is a result of  the 

functional or structural destruction of  the blood-retinal barrier, 

which leads to damage of  the blood vessel wall, aneurysm formation, 

or telangiectasia 8. There are slight, patchy non-perfusion areas or 

capillary ischemia and lipid deposition in the fundus of  the affected 

eye. Lipids are mostly associated with abnormal capillaries, or 

persistent, focal, and larger aneurysms 3. In this study, the 

multi-color scanning laser fundus images showed that the retinal 

surface showed granular yellow-green reflections, and stronger 

granular reflections were observed in green reflectance images than 

in the blue reflectance images and IR reflectance images, which was 

consistent with the pathological characteristics of  lipid exudation in 

the outer plexiform layer. 

Regarding type II MacTel eyes, Powner et al. 14-15 conducted a 

histopathological study on two type II MacTel eyes, and found that 

Müller cells and photoreceptors were lost in the affected eyes, 
suggesting that Müller cell dysfunction was the early and possible 

pathological feature of  type II MacTel eyes. According to a report 

by Spaide 12, the vitreoretinal traction force on the temporal side of  

the macula is crucial for the traction of  the tissues in the 

paramacular area and the formation of  the right-angle transposition 

vein. In this study, the strongest reflection was found in blue 

reflectance images, followed by green reflectance images and IR 

reflectance images, which suggested that pathological changes on 

the vitreoretinal surface occurred in type II MacTel eyes. 

In summary, studies of  multi-mode fundus images were helpful 

in understanding MacTel at a deeper level and from multiple aspects, 

and provided more options for its early diagnosis and differential 

diagnosis. Multi-wavelength, multi-color scanning laser fundus 

imaging was an effective tool for MacTel examination. In contrast to 

traditional color fundus photography, it could display the lesions in 

more depth and more effectively, facilitating early screening and 
observation of  changes in paramacular telangiectasia. There were 

still some limitations in this study, such as the small sample size, 

which needs to be further expanded for verification in the future. 

The clinical features of  MacTel largely differed in different types, 

which suggested that the vitreoretinal interface and retinal blood 

vessels may have exerted different effects in the pathogenesis of  

different MacTel types, which should be further validated in the 

future. 
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