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SURGICAL TECHNIQUE

in the vitreal cavity after vitrectomy, leading to an elevation 
of intraocular pressure postoperatively (5).

In addition to pars plana vitrectomy, removal of the ILM 
may be performed as an adjunct in vitreoretinal surgery in 
the treatment of macular holes, macular pucker, macular 
edema, and retinal detachment. The aim of the technique 
is to improve visualization of the vitreous without staining it 
directly.

Methods

The surgeon performs a partial core vitrectomy and in-
duces a posterior vitreous detachment by active suction with 
the vitrectomy probe above the optic disc if vitreopapillary 
adhesion is present. The vital dye is then injected into the 
eye through a cannula placed on a syringe through the Weiss 
ring, if present, into the retrohyaloid space in balanced salt 
solution (BSS) (Fig. 1). The surgeon can complete the vitrec-
tomy and gradually aspirate the dye with the probe. Once 
the vitrectomy is complete, the surgeon can perform peeling 
of the ERM without the need to reinject the vital dye over 
the macula. The dyes used for this purpose are TWIN (try-
pan blue 0.18% and blulife 0.03%, Alchimia srl, Padova, Italy), 
MembraneBlue-Dual (trypan blue 0.15% and Brilliant Blue G 
0.025%, DORC International, Zuidland, the Netherlands), and 
Doubledyne (trypan blue 0.15%, Brilliant Blue G 0.05%, and 
soluble lutein 2%, Alfa Intes, Casoria, Italy). These dyes con-
tain trypan blue and can stain both ERMs and ILMs.
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Introduction

Accurate removal of the vitreous and complete detach-
ment of the posterior hyaloid membrane is a fundamental 
surgical step in every vitreoretinal procedure. The vitre-
ous cortex, epiretinal membrane (ERM), and inner limiting 
membrane (ILM) are transparent tissues, and are thus dif-
ficult to visualize. Staining these structures can increase the 
efficiency of nontraumatic removal. In recent years, several 
vital dyes such as indocyanine green, trypan blue, brilliant 
blue, and triamcinolone have been used for chromovitrec-
tomy (1-3).

Triamcinolone acetonide (TA) is used widely to stain vit-
reous fibrils. The white crystals integrate into the collagen 
bundles of the vitreous and act as a positive staining of the 
gel, which makes its visualization and identification easier (4). 
However, being largely water insoluble, TA can remain longer 
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Results

The dye is water soluble and, because it is denser than BSS, 
tends to diffuse at the posterior pole behind the vitreous cor-
tex. The presence of the dye over the macula facilitates visu-
alization of the vitreous cortex by blocking the red reflex and 
increasing the contrast power of the coaxial light probe during 
the vitrectomy. Blue light reflected by the dye has a shorter 
wavelength compared to red light and therefore there is higher 
scattering, resulting in higher contrast and increased visibility 
of the vitreous fibrils. This allows a negative coloration of the 
vitreous because the dye acts by increasing the visibility of the 
surrounding BSS and not directly staining the vitreous itself (see 
supplementary video 1, available online as supplementary ma-
terial at www.eur-j-ophthalmol.com).

The presence of the dye at the posterior pole also helps to 
identify the extension of the vitreous detachment during the vit-
rectomy because the dye tends to diffuse in the BSS toward the 
periphery up to the margin of the vitreoretinal adhesion (Fig. 2).

Among the 3 dyes used for this purpose, TWIN has the ad-
vantage of being more cohesive as the mixture generates high-
er intermolecular attraction between the compounds. This 
property reduces the diffusion of the dye during the vitrec-
tomy and helps the surgeon to avoid a reduction of intraocular 
visibility as the staining agent tends to remain more confined 
to the posterior pole in comparison to the other studied dyes.

Discussion

Our technique takes advantage of existing dyes to provide a 
safe chromovitrectomy by employing the same dye to increase 
the visualization of different tissues. This represents a new con-
cept of chromovitrectomy with the dye acting as a negative 
contrast that increases the visibility of surrounding tissue.

The use of the same dye to stain the ERM directly and to 
highlight the vitreous indirectly may also minimize the risks 
related to the use of multiple vital dyes.

One of the possible limitations of this technique is that 
the circulation of the dye can cause a reduction of intraocular  

visibility during vitrectomy. To reduce this, the surgeon 
should keep the tip of the vitrectomy probe in the vitreous 
gel as much as possible and avoid direct aspiration of the dye 
at least in the early phase of vitrectomy.

This approach can be used in any macular surgery or in a 
vitrectomy for retinal detachment when peeling of the ILM is 
indicated to prevent the risk of causing an ERM (6).
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Fig. 1 - The dye enhances the contrast of the posterior hyaloid. Vit-
reous bundles and Weiss ring are clearly visible during vitrectomy.

Fig. 2 - The diffusion of the dye highlights the extension of the vitre-
ous detachment towards the periphery.


