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Abstract

Aim The aim of this study is to evaluate the

long-term efficacy of intravitreal bevacizumab

(IVB) for eyes with non-proliferative

idiopathic macular telangiectasia type 2

(IMT2) and acute vision loss.

Methods In this interventional case series,

treatment-naive eyes of 13 consecutive

patients with IMT2 were included. Eyes with

a recent onset of visual loss were treated with

0.04ml IVB (n¼ 7). Fellow eyes and eyes of

patients without disease progression served

as control group (CG) (n¼ 12). Follow-up

examinations included ophthalmoscopy,

best-corrected visual acuity (BCVA), optical

coherence tomography, and fluorescein

angiography (FA).

Results Mean follow-up time was 32±5.7

months in the treatment group (TG) (n¼ 7) vs

29±8.8 months in the CG (n¼ 16). Mean

BCVA increased from logMAR 0.47±0.32

at baseline to logMAR 0.33±0.31 (P¼ 0.21)

at the last visit in the TG and decreased from

logMAR 0.25±0.39 to logMAR 0.30±0.40 in

the CG (P¼ 0.17). All patients in the TG

showed stabilisation or improvement in vision

in Snellen lines in contrast to the CG (v2-test

P¼ 0.04). Patients received on average 2.3±1.3

IVB injections. Mean central millimetre

thickness in TG and CG was 260±83 and

201±32lm at baseline vs 237±69 and

199±29lm at the last visit, respectively

(P¼ 0.23 and 0.77). FA revealed a significant

decrease of the juxtafoveal staining size at

month 3 (P¼ 0.004) and a slight reduction at

the last visit (P¼ 0.11) in the TG.

Conclusion Despite an overall moderate

effect of IVB treatment, individual patients

experience a marked functional and

morphological long-term benefit.
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Introduction

Idiopathic macular telangiectasia type 2 (IMT2)

is a rare disease of the macular capillaries

associated with a concomitant progressive

atrophy of the neural and glial tissue.1

IMT2 affects both eyes in 98% of patients and

causes a decrease in visual acuity as well as

metamorphopsia symptomatic around the fifth

decade of life.2,3 Optical coherence tomography

(OCT) typically shows intraretinal cystoid

cavities, disruptions or loss of outer retinal

layers, and retinal thinning.1,4,5

The treatment effect of laser photocoagulation,

photodynamic therapy, intravitreal triamcinolon,

and retinal surgery are limited, and none of these

treatment modalities have yet been accepted as a

gold standard. Vascular endothelial-derived

growth factor (VEGF) is supposed to have a role

in the pathogenesis and natural course of IMT2.

Recent interventional case series showed

significant short-term improvement in visual

acuity and leakage in both non-proliferative

and proliferative IMT2 following intravitreal

treatment with anti-VEGF.6,7 However, little is

known about the duration of this significant

treatment effect.

The aim of this study was to evaluate the

functional and morphological treatment effects
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of intravitreal bevacizumab (IVB) in eyes with

progressive but non-proliferative IMT2 in a standardised

way over an extended follow-up of 30 months. In

addition, an untreated control group (CG) of eyes with

silent IMT2 was included following the same evaluation

procedures to provide a comparison with the natural

course with slowly progressive visual and anatomical

decline.

Materials and methods

In this interventional retrospective clinical study, thirteen

consecutive patients (seven females, six males) with

bilateral non-proliferative IMT2 were included. Seven

eyes of six patients, who had a documented recent onset

of visual loss received intravitreal anti-VEGF treatment

(three females, three males). The quiescent treatment-

naive fellow eyes of five patients and treatment-naive

eyes of patients without recent vision loss served as CG

(n¼ 16). Patients with other retinal diseases such as

epiretinal membranes, a history of vitreoretinal surgery,

or pretreatment of any type were excluded from the

study. The study adhered to the tenets of the Declaration

of Helsinki. Informed consent for observation or

treatment was obtained from every patient in both

groups. We certify that all applicable institutional and

governmental regulations concerning the ethical use

of human volunteers were followed up during this

research.

All patients who received anti-VEGF treatment had

to sign an informed consent describing the off-label use

of IVB for the treatment of IMT2 and its potential risks.

The intravitreal injection of 0.04ml (1mg) bevacizumab

was performed following the recommended standard

protocol under sterile conditions. The decision for

postoperative treatment consisted of dexamethason

and gentamicinsulfat eye drops (Dexagenta POS eye

drops, Croma Pharma, Leobendorf, Austria) four times

a day for 4 days. The decision for re-treatment with

bevacizumab was based on visual acuity measurements

and recurrence of central macular thickening and cyst

formation by OCT. Re-treatments were performed,

if more than 1 Snellen line visual acuity impairment

and increase in macular thickness compared with

previous follow-ups were observed.

Examinations at baseline and at each follow-up

time included best-corrected visual acuity (BCVA),

ophthalmoscopy, and OCT. Patients were examined at

baseline, months 1, 3, 6, and 12, and thereafter in 6-month

intervals. Fluorescein angiography (FA) was performed

at baseline, at the end of follow-up, and if indicated

during the study, for example, when a substantial

increase in central millimetre thickness (CMT) had

occurred.

OCT measurements were performed using

conventional time-domain OCT (Carl Zeiss Meditec,

Jena, Germany). Six cross-sectional line scans were taken

and retinal thickness of all nine fields (CMT and fields

2–9 (F2–9)) was displayed on an Early Treatment Diabetic

Study (ETDRS) grid. Retinal thickness and retinal

volume (RV) was calculated using the standard OCT

software (version 4.0.1 0056, Carl Zeiss Meditec).

Presence of intraretinal cavities was evaluated in the

horizontal and vertical scan of each eye at baseline and at

the last visit and graded into three grades: grade 1

(diameter, 50–100 mm), grade 2 (diameter, 100–300 mm),

and grade 3 (diameter, 4300 mm). The documented error

was defined as the highest grade present in either scan

direction. Eyes with lamellar holes at baseline were

excluded from this analysis.

For FA, a Heidelberg Retina Angiograph II (HRA II,

Heidelberg Engineering, Heidelberg, Germany) was

used. The size of early-stage (1min) and late-stage

(10min) staining hyperfluorescent areas were assessed

using the standard HRA software.

Statistical analysis

Statistical analysis was performed using Microsoft Excel

and SPSS 16.0 software (SPSS Inc, Chicago, IL, USA).

The outcome parameters of this study were changes in

visual acuity, central retinal thickness, RV, and FA

leakage size. In addition, ultrastructural morphological

features (presence of intraretinal cavities) were

evaluated. For statistical analysis, the BCVA was

converted from Snellen decimal to the logarithm of

the minimal angle of resolution (logMAR). The level of

statistical significance was calculated using repeated

ANOVA, paired t-test, and w2-test. P-values of o0.05

were considered to be statistically significant.

Results

The mean age of the study patients was 59±9.3 years

(n¼ 13). Mean follow-up time was 32±5.7 months in the

treatment group (TG) (n¼ 7) vs 29±8.8 months in the

CG (n¼ 16). The descriptive data of the patients are

illustrated in Table 1.

Visual acuity

Mean BCVA in the TG was logMAR 0.47±0.32

(range, 0.12–1; median, 0.40) at baseline. At 1 month

after the first injection, overall mean BCVA of the

entire group improved slightly to logMAR 0.30±0.25

(range, 0.05–0.40; median, 0.30, P¼ 0.09). Stabilisation

of BCVA until month 12 was observed (mean logMAR,

0.29±0.20; range, 0.10–0.40; median, 0.22; P¼ 0.09).
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Again, at the last follow-up visit, after a mean of 30 months,

no statistically significant difference was observed with

regard to BCVA compared with baseline (mean logMAR,

0.33±0.31; range, 0.15–1; median, 0.15; P¼ 0.21). Figure 1

illustrates the course of BCVA and CMT.

Patients received on average 2.3±1.3 IVB injections.

Two patients received a single injection; three patients

received two; and two patients received a total of four

injections. The mean duration between the re-injections

was 2.2±1.6 months.

Mean BCVA in the CG was logMAR 0.30±0.40 (range,

0.0–1.5; median, 0.10). BCVA deteriorated with slight

fluctuations and was reduced to logMAR 0.30±0.40 (range,

0.05–1.70; mean, 0.23, P¼ 0.17) at the last visit. There was

no significant improvement of BCVA at any follow-up visit.

A statistically significant difference was found

between both study groups regarding BCVA change

in Snellen lines. In comparison with baseline, BCVA

showed an improvement of X1 Snellen line in four eyes

and stabilisation in three eyes of the TG (n¼ 7), whereas

in untreated control eyes (n¼ 16), BCVA improved to X1

Snellen line in only two eyes, remained stable in four

eyes, and worsened in 10 eyes with X1 Snellen line at

the last follow-up visit (w2-test, P¼ 0.04).

Table 1 Course of best corrected visual acuity and central millimetre thickness in the treatment group and the control group

Patient Eye Sex Age (years) BL logMAR LV logMAR CMT BL CMT month1 CMT LV Inj.

1 OS F 68 0.40 0.30 225 F 240 F
2 OD M 65 0.00 0.05 181 F 180 F
2 OS M 65 0.00 0.10 F 188 F
3 OD F 64 0.40 0.15 274 186 170 2

3 OS F 64 0.05 0.10 191 F 188 F
4 OD M 68 0.12 0.15 390 256 333 4

4 OS M 68 0.07 0.07 231 F 249 F
5 OD M 79 0.05 0.15 203 F 200 F
6 OD F 48 1.51 1.70 185 F 224 F
6 OS F 48 0.22 0.52 232 F 211 F
7 OD F 66 0.40 0.40 156 F 163 F
7 OS F 66 0.10 0.10 175 F 168 F
8 OD F 59 1.00 0.40 200 193 190 4

8 OS F 59 0.40 0.30 216 179 209 2

9 OD F 54 0.00 0.05 190 F 181 F
9 OS F 54 0.15 0.15 175 161 192 1
10 OD M 59 0.40 0.15 208 239 230 2

10 OS M 59 0.70 0.30 209 F 216 F
11 OD M 45 0.22 0.30 174 F 167 F
11 OS M 45 0.15 0.40 164 F 163 F
12 OD M 47 0.10 0.30 275 F 198 F
12 OS M 47 0.80 1.00 354 F 336 1

13 OD F 69 0.00 0.05 228 F 242 F

Abbreviations: BL logMAR, baseline visual acuity logMAR; CMT, central millimetre thickness; inj., number of injections of the treatment group; LV

logMAR, last visit visual acuity logMAR.

Eyes of the treatment group are marked in bold.
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Figure 1 Course of mean visual acuity (top) and central retinal
thickness (bottom) in the treatment group and the control group.
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Morphological outcomes

Mean CMT in the TG was 260±83mm at baseline. At 1

month after the first injection CMT, all inner fields (F2–5)

and F9 showed a remarkable decrease in mean retinal

thickness (P40.05). Mean CMT showed the greatest

decrease from 260 to 202±37 mm. Mean RV declined

modestly from 7.29±0.68 to 7.04±0.64mm3 at month

1 (P¼ 0.15). At the last follow-up visit, the overall

decrease in retinal thickness from month 1 was

diminished in CMTand in all inner fields (F2–5). Average

retinal thickness values were, however, uniformly at a

lower level than at baseline in those fields. CMTaveraged

with 237±69 mm; RV at the last visit (7.06±0.67mm3)

was quite similar to month 1 (7.04±0.64mm3). Figure 2

summarises the changes in retinal thickness in CMT and

F2–9 for both groups over the time of the entire study.

In the TG, stage 3, 2, and 1 intraretinal cavities were

observed in two, one, and one eyes at baseline, and in

three, 0, and one eyes at the last follow-up, respectively.

A characteristic example of the morphological changes

under therapy is illustrated in Figure 2.

In the CG, mean CMT was 201±32mm and RV

averaged 6.81±0.52mm3 at baseline. At the last visit,

a minimal decline in retinal thickness in all fields

(CMT, F2–9) varying between 2.5 and 13mmwas assessed

(Figure 2). Mean CMT and RV had slightly decreased

to 199±29 and 6.69±0.49mm3, respectively (P40.05).

There was no significant change in retinal thickness

in any field at any visit. In the CG, stage 3, 2, and 1

intraretinal cavities were observed in three, four, and

two eyes at baseline, and in three, four, and two eyes

at the last follow-up time, respectively.

Angiographic outcomes

The diagnosis of non-proliferative IMT2 was confirmed

by FA in all eyes at baseline. In the TG, after the first

injection of bevacizumab, the mean size of active

vascular staining hyperfluorescent area decreased

significantly within a period of 3 months in both

early-stage FA (from 1.80±1.35 to 0.19±0.14mm2;

P¼ 0.045) and late-stage FA images (from 2.99±1.31

to 0.43±0.18mm2; P¼ 0.004). The size of staining

hyperfluorescent area remained on a decreased level

in comparison with baseline. At the last follow-up visit,

the mean early-stage staining hyperfluorescent area

measured 1.61±1.5mm2 and mean late-stage staining

hyperfluorescent area was 2.52±1.35mm2 (P¼ 0.12 and

0.11, respectively).

In the CG, the area of early-stage staining hyper-

fluorescent area remained quite unchanged between

baseline and the last follow-up visit (1.03±1.24 and

1.13±1.05mm2, respectively; P¼ 0.43). The size of

late-stage staining hyperfluorescent area increased

from 1.60±1.56 to 1.75±1.52mm2 (n¼ 8; P¼ 0.36).

Figure 2 The morphological changes in fluorescein angiography and optical coherence tomography under therapy illustrated by a
characteristic example.
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Complication or adverse effects

No IVB-associated complication or adverse effects were

observed. Cataract surgery was only performed in one

eye during the entire study.

Discussion

In this study, we analysed the functional and

morphological long-term effects of IVB in symptomatic

eyes with non-proliferative, treatment-naive IMT2, in

comparison with the natural course of disease

progression over a follow-up of 30 months.

Our results appear to outline perspectives of IVB

treatment in IMT2 in an exemplary manner. As IMT2

becomes symptomatic, an acute BCVA loss occurs and

this functional change is associated with a morphological

alteration, that is, increase in CMT due to the formation

of intraretinal cysts. As functional loss and retinal

thickening is only moderate, both parameters will not

reach statistically significant levels as mean values over

the entire IMT2 population. However, as the variability

between individual patients is substantial, selected

patients will benefit at a significant level. Again, the

therapeutic benefit in terms of function and morphology

is rather small, for example, compared with the level of

change in neovascular age-related macular degeneration,

and will not reach significance over the entire average

group. A defined proportion of patients with acute

disease will, however, clearly benefit with a marked gain

in vision and a measurable reduction in cystic retinal

swelling. Moreover, the therapeutic gain will be

maintained during long-term follow-up and no adverse

events or acceleration of disease activity is noted

compared with the natural course in an untreated CG.

In our TG, the number of patients with stabilisation and

improvement of BCVA in Snellen lines after 30 months

was significantly higher compared with the CG.

Furthermore, angiographic outcomes presented a

statistically significant short-term decrease of the staining

hyperfluorescent area.

Improvement in visual acuity as well as morphological

and angiographic parameters demonstrated a positive

long-term trend, with selected patients presenting

a superior benefit.

The CG showed a slow progression in visual decline

similar to previous reports by Gass and Blodi.2 Especially

the late stage of IMT2 in the natural course

is reported to have a poor prognosis because of the

development of retinal and epiretinal scars.8 In our study,

one patient in the TG developed a lamellar hole. The

foveal atrophic changes within the neurosensory retina

in IMT2 may predispose the development of macular

holes.9 The treatment with IVB might accelerate this

process by its impact on the cystic changes.

Macular telangiectasia may be a more common

condition than previously assumed. The macular

alterations in asymptomatic patients can be so subtle

that they can only be detected with recently available

imaging technologies, such as spectral-domain OCT.10

The pathogenesis of IMT2 is controversial1 and the

exact role of VEGF is not completely understood. Green

et al11 postulated that proliferation of the basement

membrane leads to thickening of the wall of retinal

capillaries in eyes with IMT2. This phenomenon may

lead to hypoxia-induced VEGF release. Positive results of

clinical trials using anti-VEGF for the treatment of IMT2

seem to confirm the theory of pathologically increased

VEGF levels in eyes with active disease.6,7,12

Nevertheless, documented measurements of anti-VEGF

levels in eyes with IMT2 have not been published yet.

In a study of Charbel Issa et al12, visual acuity

increased significantly 1 month after the first treatment

and maintained significantly improved even over a

period of 18 months in eyes with non-proliferative IMT2

using repeated bevacizumab injections. The authors also

reported significant quantitative long-term changes in

FA and OCT. Contrarily, Kovach and Rosenfeld13 did

not observe any significant change in BCVA or retinal

thickness at any visit after treatment with IVB over the

time of 18 months in non-proliferative IMT2. In our

study, the angiographic staining hyperfluorescent area

decreased significantly within the first 3 months after the

first IVB injection. At the last follow-up visit, the staining

hyperfluorescent area was slightly increased, but still

below baseline levels. In untreated eyes, however, the

staining hyperfluorescent area was slightly increased

in comparison with baseline.

Comparing mean retinal thickness decrease between

baseline and the last follow-up visit of both groups, we

could not observe any significant difference in any field

of the ETDRS ring. There was only a tendency towards

a different distribution: Treated eyes showed a greater

mean decrease of retinal thickness in CMT and the inner

fields F4–5, whereas the control group revealed a larger

mean decrease especially in the outer fields (F7–9).

The limitations of this study include the small sample

size and the lack of a standardised randomisation.

However, we identified the changes in terms of

morphological, angiographic, and functional parameters

before and after IVB compared with natural course

in great detail and over a long follow-up. Another

limitation of this study may be that the re-treatment

was based on clinical, as well as morphological

outcomes, and no loading dose was given a priori. Our

results may offer a realistic view on the treatment of

IMT2 and provide a rationale for treatment with IVB.

In summary, IVB seems to be a safe therapy with a

stabilising functional and morphologic–angiographic
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long-term effect in eyes with IMT2 compared with the

natural course. Prospective, randomised clinical trials

with a larger sample size are clearly needed to confirm

the hypothesis of a moderate, but maintained benefit

without the risk of acceleration in the course of IMT2.
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Summary

What was known before

K Vascular endothelial-derived growth factor has shown
promising short-term results in the treatment of
idiopathic macular telangiectasia type 2 (IMT2).

What this study adds

K The aim of this study was to evaluate the functional
and morphological treatment effects of intravitreal
bevacizumab in eyes with progressive, but
non-proliferative IMT2 in a standardised way over an
extended follow-up of 30 months. In addition, an
untreated control group of eyes with silent IMT2 was
included following the same evaluation procedures to
provide a comparison with the natural course with slowly
progressive visual and anatomical decline.
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provider, CME@medscape.net. For technical assistance,

contact CME@webmd.net.
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information on this award, please refer to http://www.

ama-assn.org/ama/pub/category/2922.html. The AMA has
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participate in this CME activity are eligible for AMA PRA
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1. A 45-year-old man with a recent diagnosis of

progressive idiopathic macular telangiectasia type 2

(IMT2) presents to your office. He and his wife are

concerned about the impact of this diagnosis on his

future vision. Which of the following educational

statements would be appropriate?

A Treatment with laser photocoagulation is the most
effective method

B IMT2 is almost always monocular

C IMT2 typically becomes symptomatic during the
seventh or eighth decade of life

D IMT2 results in progress retinal atrophy

2. You are discussing treatment options with this

patient, including intravitreal bevacizumab. On the

basis of the current study, what would be

appropriate to tell him?

A Bevacizumab did not improve any vision outcome

B Bevacizumab reduced the rate of decline in vision

C Bevacizumab improved best-corrected visual acuity
(BCVA) compared with baseline values

D Bevacizumab worsened BCVA because of cataract
formation
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