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Abstract
Objectives: To compare best corrected visual acuity (BCVA), central macular thickness (CMT), and central choroidal thickness (CCT) 
in patients with type 2 macular telangiectasia (MacTel 2) and a control group and to evaluate the efficacy of intravitreal anti-vascular 
endothelial growth factor (anti-VEGF) treatment in MacTel 2 patients with macular neovascularization (MNV).
Materials and Methods: We conducted a retrospective chart review of consecutive MacTel 2 patients who underwent a full 
ophthalmologic examination including BCVA and dilated fundus examination with slit-lamp biomicroscopy, fluorescein angiography, 
and optical coherence tomography imaging at baseline and follow-up visits. BCVA, CMT, and CCT were compared between all identified 
patients (n=26) and a control group (n=30). A subgroup analysis was performed among eyes with MNV (n=7) before and after treatment.
Results: CMT and CCT were significantly lower in the MacTel 2 group compared to the control group. Forty-one treatment-naive eyes 
without MNV proliferation showed no significant change in BCVA, CMT, or CCT during follow-up. Eight eyes of 7 MacTel 2 patients 
developed MNV during follow-up. All of the patients were treated with intravitreal anti-VEGF.
Conclusion: It is important to closely follow MacTel 2 patients for MNV development. To avoid adverse effects, we prefer to monitor 
patients who have not yet developed MNV. Patients with proliferative MacTel 2 with decreasing visual function may benefit from 
intravitreal anti-VEGF treatment.
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Introduction
Idiopathic juxtafoveal telangiectasia (IMT) is associated with 

foveal thinning, crystalline deposits in the macula, telangiectatic 
vascular changes with leakage, and macular neovascularization 
(MNV).1 Gass and Blodi2 classified IMT into stages and groups. 
Of the three groups, type 2 is the most common.3 Macular 
telangiectasia type 2 (MacTel 2) is an acquired bilateral disease 

that causes reduced visual acuity and metamorphopsia, occurring 
most commonly in middle-aged men and women.4 Although it 
has been shown that luteal pigment loss may be involved in the 
pathogenesis of the disease,5 Müller cell dysfunction is known 
to play critical role in the pathogenesis.6 Visual loss may occur 
due to atrophy of the foveal photoreceptors and foveal structural 
changes.2,3,4,5,6 MNV may occur in some patients and can cause 
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serious visual deterioration.2,7 Various therapeutic approaches 
have been used in patients with MacTel 2 complicated with 
MNV, including laser photocoagulation,8 photodynamic therapy,9 
transpupillary thermotherapy,10 intravitreal triamcinolone,11 and 
anecortave acetate.12 Recently, anti-vascular endothelial growth 
factor (anti-VEGF) therapy has become the preferred treatment 
option.13,14

The aim of our study was to compare best corrected visual 
acuity (BCVA), central macular thickness (CMT), and central 
choroidal thickness (CCT) in MacTel 2 and a control group and 
to evaluate the efficacy of intravitreal anti-VEGF therapy in 
MacTel 2 patients with MNV.

Materials and Methods

This retrospective study included a series of consecutive 
patients with MacTel 2 who were examined between January 
2012 and December 2019 in our ophthalmology department. 
Eyes with ocular pathology causing decreased vision, such as 
diabetic retinopathy or age-related macular degeneration, were 
excluded from the study. MacTel 2 patients with at least 6 
months of follow-up were included in the study. An age-matched 
control group was selected from healthy patients with no 
systemic disease. This study was approved by Baskent University 
Institutional Review Board (project no:19/63) and informed 
consent was obtained from each subject.

Forty-nine eyes of 26 MacTel 2 patients and 60 eyes of 30 
healthy control patients were included in the study. All patients 
underwent a full ophthalmologic examination including dilated 
fundus examination with slit-lamp biomicroscopy, BCVA, color 
fundus photography, fluorescein angiography (FA; Zeiss Visucam 
500), and optical coherence tomography (OCT; Heidelberg 
Engineering, Heidelberg, Germany) imaging at baseline and 
follow-up visits. The clinical criteria for the diagnosis of MacTel 
2 included small intraretinal crystalline deposits, parafoveal 
graying of the retina, and presence of pigment clumps and right 
angle venules.1 Parafoveal telangiectatic capillaries observed in 
the mid-arteriovenous phase and late phase leakage surrounding 
the fovea is diagnostic in FA. Submacular neovascular membrane 
was confirmed on OCT imaging and FA. Signs of MNV include 
increased CMT on OCT, presence of retinal hemorrhage, or 
decline in visual acuity from baseline.

BCVA, CMT, and CCT were compared between all identified 
patients (n=26) and the control group (n=30). A subgroup 
analysis was performed among eyes with MNV (n=7) before and 
after treatment.

Statistical Analyses
Statistical analysis of the data was performed using SPSS 

version 23.0 package program (IBM Corp, Armonk, NY). 
Categorical measurements were summarized as number and 
percentage, continuous measurements as mean and standard 
deviation (or median and minimum-maximum where necessary). 
Chi-square test or Fisher test statistic was used to compare 
categorical variables. Data distribution was checked for 
comparison of continuous measurements between groups; Mann-

Whitney U test was used for non-normally distributed and 
Student’s t test for normally distributed parameters. Wilcoxon 
test was used to compare values before and after treatment. The 
statistical significance level was 0.05 in all tests.

Results

There were 23 women and 3 men in the MacTel 2 group and 
30 women in the control group. The mean age of the MacTel 
2 group was 65.54 years (range 53-83, median 65) and that of 
the control group was 61.86 years (range: 47-77, median: 62). 
There was no statistically significant difference in age and gender 
between the groups. Mean follow-up time was 33.6 months 
(range: 6-72). 

CMT and CCT were significantly lower in the MacTel 2 
group compared to the control group (Figures 1 and 2). Mean 
CMT was 243.55 µm (range: 161-318, median: 241) in the 
MacTel 2 group and 263.58 µm (range: 225-295, median: 263) 
in the control group (p=0.0001). Mean CCT in the MacTel 2 

Figure 1. Central macular thickness (CMT) was significantly lower in the MacTel 
2 group compared to the control group (p=0.0001)

Figure 2. Central choroidal thickness (CCT) was significantly lower in the MacTel 
2 group compared to the control group (p=0.014)
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and control groups was 273.04 µm (range 184-378, median 265) 
and 289.83 µm (range: 245-336, median: 289), respectively 
(p=0.014). 

The 41 treatment-naive eyes without MNV showed no 
significant change in BCVA (p=0.058), CMT (p=0.304), or CCT 
(p=0.062) during follow-up.

Eight eyes of 7 MacTel 2 patients developed MNV during 
follow-up (Figure 3). All of the patients were treated with 
intravitreal anti-VEGF injection. Six eyes were treated with 
intravitreal ranibizumab (Lucentis; Genentech, Inc, South San 
Francisco, CA) and two were treated with aflibercept (Eylea; 
Regeneron, Tarrytown, New York) (Figure 4a-c). CMT and CCT 
decreased slightly after treatment but not significantly. Mean 
CMT before treatment was 252.33 µm (range 216-297, median 
250.16) and after treatment 237.33 µm (range 215-254, median 
237.33) (p=0.123). Mean CCT before treatment was 279.12 
µm (range 210-325, median 285.5) and after treatment 262 µm 
(range 235-288, median 262) (p=0.123). Best corrected visual 
acuity improved in 5 eyes, decreased in 2 eyes, and remained the 
same in 1 eye.

Discussion

MacTel 2 is a neuroretinal degenerative condition with 
vascular involvement, telangiectasia, and deeper retinal vessel 
proliferation.2,7,15 Müller cells play a role in its pathogenesis.6,15,16 
Spectral-domain OCT reveals hyperreflective spots in the external 
parafoveal retinal layers in the absence of FA findings. These 
hyperreflective spots are due to nonspecific neurodegenerative 
development.17 Late FA leakage occurs before capillary dilation.2 
Gass and Oyakawa16 also emphasized in their study that retinal 
fluorescein dyeing occurs before capillary dilation. Central vision 
loss may occur as a result of photoreceptor atrophy without 
macular edema.15 The primary impairment in MacTel 2 is in 
Müller cells or parafoveal neural cells. The disease does not 
involve the deep external retinal juxtafoveal capillaries.15 Late FA 
leakage is not due to increased retinal vascular permeability but 

Figure 3. Fundus photograph of the left eye of a 53-year-old female patient showed temporal parafoveal foci of retinal pigment epithelium hyperplasia with foveal 
pigmentary change (left image). She presented to the clinic with acute vision loss 1 year after the diagnosis (middle image) due to retinal hemorrhages and choroidal 
neovascularization. The right image was taken after 3 doses of anti-VEGF treatment and shows regression of the macular neovascularization

Figure 4. Optical coherence tomography and fundus photographs of the same 
MacTel 2 patient showing small intraretinal crystalline deposits (A). During 
follow-up, the patient’s vision decreased due to macular neovascular membrane 
with active choroidal neovascularization (B). After intravitreal anti-VEGF therapy, 
her macular lesion regressed and the fluid resolved, with improved visual acuity (C)

A

B
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is a result of damaged retinal cells, intracellular dye diffusion, 
and extracellular matrix staining.16,18 Clinicopathologic studies 
have shown that rod and cone photoreceptors in the central 
macular area are preserved, whereas Müller cells are reduced.6

In patients who develop MNV, the role of VEGF molecules 
in the pathogenesis continues to be controversial. Yanuzzi et 
al.7 proposed that endothelial cell degeneration may be the 
triggering factor of a vasogenic mechanism without ischemia 
and inflammation. Some investigators suggested that endothelial 
cell degeneration may be initiated by Müller cell dysfunction.19,20 
Green et al.21 emphasized that retinal hypoxia due to endothelial 
degeneration and capillary structural disruption may increase 
angiogenesis and VEGF release. Spaide et al.22 mentioned that 
retinal-choroidal anastomoses were commonly observed in eyes 
with MacTel 2 without MNV using projection-resolved OCT 
angiography. This study suggests MacTel 2 is more than just a 
neurodegenerative disease with secondary abnormalities, as the 
choroid may be involved in the disease process.

Although some authors have stated that choroidal thickness 
did not differ between eyes with MacTel 2 and age-matched 
healthy subjects,23,24 in our study we determined that CMT 
and CCT were lower in the MacTel 2 group compared to the 
control group in long-term follow-up. This may be due to the 
neuroretinal degenerative nature of the disease, and MacTel 2 
may also include abnormalities involving the choroid, though 
these are likely minor in comparison to the predominant 
retinal changes.22,25 Eight eyes (16.3%) of 7 patients developed 
MNV. CCT and CMT were reduced in all eyes after anti-VEGF 
treatment (mean 1.87 injections, range 1-3, median 2). In 5 eyes, 
vision improved by more than 2 lines. 

In another study including 25 eyes of 20 patients with MNV 
membrane secondary to MacTel type 2, patients received an 
average of 8.4 injections over 3 years of follow-up.13 Intravitreal 
anti-VEGF monotherapy appears to be safe and effective in 
MacTel 2 patients who develop MNV.

MacTel 2 patients without MNV in our series received 
no treatment and showed no statistically significant change 
in BCVA, CMT, or CCT during follow-up. It was reported 
previously that intravitreal anti-VEGF therapy for macular 
telangiectasia without MNV was effective in reducing macular 
thickness but did not improve visual acuity.26,27,28,29 A recent 
study indicated that anti-VEGF treatment might even have an 
adverse effect on the retinal neurodegenerative process in patients 
with nonproliferative MacTel 2 because of VEGF’s role in the 
maintenance of cones and Müller cells.30

Study Limitations
The most important limitations of our study are that it was 

retrospective and included a small number of patients.

Conclusion

Patients with MacTel 2 must be closely monitored for the 
development of MNV. To date, there is no evidence for effective 
treatment of nonproliferative MacTel 2.30,31 We prefer follow-up 
without treatment for patients who have not developed MNV to 

avoid potential adverse effects. Intravitreal anti-VEGF therapy 
may be beneficial for patients with proliferative MacTel 2 and 
declining visual acuity.31 
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