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Abstract: A 60-year-old woman with a past medical history of branch retinal vein occlusion 

presented with decreased vision and metamorphopsia in her left eye. A fundus examination 

revealed a tortuous retinal vein with a few retinal hemorrhages in the inferotemporal quadrant. 

Optical coherence tomography revealed a partially separated posterior vitreous membrane 

pulling up the fovea. The patient refused surgical treatment so intravitreal triamcinolone 

acetonide (4 mg/0.1 mL) was administered. The patient reported resolution of symptoms in her 

left eye following this treatment, but her visual acuity did not show any improvement. Optical 

coherence tomography scanning revealed a complete detachment of the posterior hyaloid with 

release of the vitreomacular traction. In patients with vitreomacular traction and branch retinal 

vein occlusion, the combination of the possible vitreous liquefaction and mechanical increase 

of vitreous volume caused by an intravitreal injection with a degree of reduction in retinal 

thickness may play a role in the resolution of vitreomacular traction.

Keywords: macular edema, vitreomacular traction syndrome, intravitreal injection, posterior 

vitreous detachment

Introduction
The vitreomacular traction syndrome (VTS) is a well-defined clinical entity caused by 

incomplete separation of the posterior vitreous with persistent macular attachment.1 

Macular traction is frequently accompanied by cystoid changes in the neurosensory 

retina, causing decreased visual acuity and metamorphopsia. The traction can usually 

be released by vitrectomy.2 Sometimes the traction is released through the spontaneous 

development of a complete vitreomacular separation, although this is infrequent.3 The 

authors report a case of vitreomacular traction associated with branch retinal vein 

occlusion (BRVO) in which intravitreal administration of triamcinolone acetonide 

(TA) successfully released the vitreomacular traction.

Case report
A 60-year-old woman with a past medical history of BRVO presented with a 1-week 

history of decreasing vision and metamorphopsia in her left eye. The patient’s best-

corrected visual acuity was 20/32 in the right eye and 20/400 in the left eye. A fundus 

examination found a tortuous retinal vein with a few retinal hemorrhages in the 

inferotemporal quadrant and macular edema (Figure  1). A fluorescein angiogram 

revealed cystoid macular edema, particularly in the temporal quadrant of the fovea 

(Figure 2). This finding was compatible with the diagnosis of an old BRVO, and other 

possible causes of chronic cystoid macular edema were excluded based on the signs, 
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fluorescein angiogram findings, and medical history of the 

patient. Optical coherence tomography (OCT) revealed a 

partially separated posterior vitreous membrane pulling 

up the fovea (Figure  3A). The steep posterior hyaloid 

curve and the thickened cystoid fovea were suggestive of 

vitreomacular traction. OCT also showed a large pocket of 

subretinal fluid, indicating the presence of sensory retinal 

detachment. The decreased vision was considered to have 

arisen from photoreceptor atrophy as a result of chronic 

macular edema, which is due to vitreomacular traction. The 

disruption of the photoreceptor inner segment–outer segment 

junction seen on OCT also confirmed this finding. Although 

pars plana vitrectomy was recommended, the patient refused 

surgical treatment. The patient was treated with 4 mg/0.1 mL 

of intravitreal TA (IVTA) so as to reduce macular edema and 

accelerate the development of complete posterior vitreous 

detachment (PVD).

Four weeks after the IVTA injection, the patient reported 

resolution of metamorphopsia in her left eye, but her visual 

acuity did not show any improvement. OCT scanning 

revealed a complete detachment of the posterior hyaloid 

with release of the vitreomacular traction (Figure 3B). There 

were two areas of subfoveal hyporeflectivity in the fovea 

that were suggestive of foveal cysts and which did not show 

visual improvement.

Discussion
VTS comprises a broad spectrum of frequently unrecognized 

clinical f indings.1 The incidence rate of spontaneous 

resolution of VTS has been reported as 11% by Hikichi 

et  al.3 A case of spontaneous resolution of VTS 6 weeks 

after intravitreal injection of ranibizumab in a patient with 

diabetic macular edema has also been documented.4 In the 

present case, resolution of the vitreomacular traction occurred 

in the patient, who had an old BRVO, 4 weeks after IVTA 

injection.

As mentioned, it is clear that spontaneous detachment 

may occur without any intervention, but in some cases this 

spontaneous detachment can take a long time to eventuate. 

Sivaprasad et al5 used OCT to investigate the vitreomacular 

relationship in patients with persistent diffuse diabetic 

macular edema. The patients were randomized to intravitreal 

injections of triamcinolone 4  mg or to further macular 

grid laser treatment. The authors noted that evidence from 

extended follow-up of patients with perifoveal vitreous 

detachment suggested complete vitreomacular separation 

may take longer than 12 months to develop.5 It is likely that, 

with the passage of time, persistent cellular damage prevents 

significant improvement in visual acuity, despite complete 

vitreomacular separation and a decrease in central macular 

thickness. The degree of vitreous traction on the macula is 

thought to influence developing cystoid edema, and these 

changes cause a drop in visual acuity. Symptoms may worsen 

because traction causes retinal vascular incompetence, 

leakage, and cystoid changes.6 In the present case, the authors 

postulate that, because of the long-standing BRVO, there was 

macular edema before the vitreomacular traction developed, 

but the violent traction worsened the cystoid degeneration 

in the photoreceptors, thus the result of the same visual 

acuity after resolution of the traction. The disruption of the 

photoreceptor inner segment–outer segment junction, seen 

in the OCT scan after resolution of vitreomacular traction, 

Figure 1 Fundus photograph of the left eye showing a tortuous retinal vein with a 
few retinal hemorrhages in the inferotemporal quadrant and macular edema.

Figure 2 Fluorescein angiogram of the left eye showing cystoid macular edema, 
particularly in the temporal quadrant of the fovea.
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can also explain the prevention of improvement in visual 

acuity.

Yamada and Kishi7 examined the relationship between 

preoperative macular changes and surgical outcomes in VTS 

and found that, based on OCT findings, different types of 

vitreomacular traction may show different visual prognosis 

after surgical resolution. The authors proposed that the 

retinas with no cystoid macular edema but with mild cystic 

changes had favorable visual recovery after surgery. In 

comparison, the eyes in which chronic vitreous traction had 

led to prominent cystoid macular edema did not show visual 

improvement after surgery. This observation corresponds to 

the present authors’ case. In the present case, the patient also 

had a large cyst that was divided by a thin septum and which 

showed no visual improvement after IVTA injection.

Another explanation of the lack of vision recovery 

may be the ocular toxicity of TA. In vitro, TA induces a 

clear toxic effect on retinal pigment epithelial cells, retinal 

Müller glial cells, and retinal neurosensory cells.8,9 It has 

been shown that the insoluble (crystalline) and the soluble 

forms of TA have different toxic effects, while the vehicle 

(benzyl alcohol), present in the injected preparation, may 

enhance the cellular toxicity.10,11 It was also shown that 

direct contact of insoluble TA with human retinal pigment 

epithelial cells (ARPE-19) induced cell death through an 

apoptotic-necrotic mechanism.10 Recently, Valamanesh 

et al12 reported that in vitro incubation of retinal cells in the 

presence of corticosteroids induced a specific and dose-

dependent reduction of cell viability. In the rat eye, 8 days 

after an intravitreal injection of Kenacort, the authors could 

detect clear lesions in retinal pigment epithelial and macro-

glial cells. Before cell death, the authors observed extensive 

cytoplasmic vacuolization in the retinal pigment epithelial 

cells both in vivo and in vitro.12
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Figure 3 Optical coherence tomography images of the left eye revealing (A) a partially separated posterior vitreous membrane pulling up the fovea and (B) a complete 
detachment of the posterior hyaloid with release of the vitreomacular traction.
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TA suppresses inflammation and reduces extravasation 

from leaking retinal vessels by increasing the number and 

the activity of tight junctions of the retinal vessels. TA also 

downregulates the production of vascular endothelial growth 

factor.13 In addition to the pharmacological effects on macular 

edema, IVTA may induce changes in the vitreomacular 

interface. The underlying mechanisms of these changes 

are not clear. It may be that IVTA accelerates biochemical 

changes in the vitreous structure associated with retinal vein 

occlusion and/or normal aging. Additionally, the injection 

procedure may trigger mechanical effects such as vitreous 

reflux and anterior vitreous incarceration or it may induce a 

local inflammatory reaction.14,15

As incomplete PVD and an attached vitreous cortex 

are associated with macular edema secondary to BRVO, 

induction of complete PVD is a major issue, both in 

vitreoretinal surgery and in medical retina. Agents capable 

of altering the molecular organization of the vitreous are 

a potential future option in terms of PVD induction and 

liquefaction of the vitreous gel, particularly with regard 

to the more invasive vitrectomy procedure. Recently there 

has been an increasing number of studies that evaluate the 

efficacy and safety of these agents, especially the autologous 

plasmin enzyme.16,17

When patients have progressive visual impairment due 

to VTS, vitrectomy may provide functional and anatomical 

improvement. In a study by Smiddy et  al,2 the authors 

reported that 63% of patients with VTS showed improvement 

in visual acuity of at least two Snellen lines after pars plana 

vitrectomy.2 The Diabetic Retinopathy Clinical Research 

Network18 has reported that after vitrectomy performed for 

diabetic macular edema and vitreomacular traction, not only 

was retinal thickening reduced in most eyes but also visual 

acuity improved in between 28% and 49% of eyes. In the 

present case, the patient declined surgery. The patient was 

treated with IVTA in order to decrease macular edema but 

her visual acuity did not improve. The authors assumed this 

was related to the long-standing macular edema caused by an 

old BRVO and/or the ocular toxicity induced by TA.

In a recent study, Imasawa and Iijima19 reported a case of 

VTS associated with BRVO in which retinal photocoagulation 

applied to the ischemic retinal area successfully released the 

vitreomacular traction and resulted in visual recovery.19 

The authors proposed that retinal photocoagulation may 

accelerate the development of complete PVD, resulting in the 

release of the vitreomacular traction. In the present case, 

the patient did not develop retinal neovascularization and 

therefore retinal photocoagulation was not performed.

Conclusion
In patients with VTS and BRVO, the combination of the 

possible vitreous liquefaction and mechanical increase of 

vitreous volume caused by an intravitreal injection with 

a degree of reduction in retinal thickness may play a role 

in the resolution of vitreomacular traction. In the case 

presented here, resolution of vitreomacular traction in this 

patient with BRVO might have been facilitated by IVTA 

injection. Further studies are necessary in order to determine 

the relationship between IVTA injection and resolution of 

vitreomacular traction.
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