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macula was free of ERM, and BCVA had improved to 20/120 
OD. By the last followup at 6 months, BCVA improved further 
to 20/50 [Fig. 1c-d]. This study was performed in compliance 
with the Tenets of Declaration of Helsinki and with the approval 
of the Institutional Review Board.

Peribulbar anesthesia was introduced to reduce the risks 
associated with retrobulbar injections; however, the complication 
rates of the 2 techniques are similar.[1] Proliferative vitreoretinopathy 
(PVR; manifest in this case as ERM) occurs in nearly half of globe 
perforations within about 6 weeks, 2- to 4-folds more commonly 
and also 2–3 times faster than other types of open globe  
injuries.[4] PVR is the main cause of poor visual outcomes in open 
globe injuries.[1-4] As PVR membranes contract, severe tractional 
and rhegmatogenous retinal detachments (RD) may follow.
[4] Early intervention is therefore the key to good outcomes in 
anesthesia-related globe punctures.[2,3] However, some punctures, 
especially perforations, may go unnoticed due to final release of 
needle contents in the retrobulbar space.[2] Such asymptomatic 
presentation may provoke a suspicion of pre-existing ERM, 
secondary to, say, chorioretinitis. The alignment of the 2 
punctures along the track of retrobulbar needle as classically 
described for anesthetic needle perforation,[5] presence of 
vitreous hemorrhage, and intraoperative observation of 
vitreous incarceration at the puncture sites, however, suggested 
anesthesia-related trauma. I obtained a good outcome in spite 
of the delay in diagnosis, probably because an RD had not 
developed. Unlike others,[1-3] Barrage photocoagulation was not 
applied for the retinal lacerations, as the inflammation produced 
by a lacerated puncture of the blunt retrobulbar needle was 
deemed adequate to seal the wound, and vitreoretinal traction 
at the wound edges was removed by vitrectomy. In contrast, 

sharp punctures produced by peribulbar needles should 
probably be barraged, especially if vitrectomy is not required 
or deferred.[1-3] This case reminds us of the risk of injectable 
regional anesthesia, particularly for an elective ocular surgery, 
and highlights the importance of warning the patients about 
the risks and potential complications. However, such iatrogenic 
perforating injuries are not necessarily associated with a grave 
prognosis even when the diagnosis and intervention are 
relatively delayed, provided tractional or rhegmatogenous 
RD has not developed. 
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We report a case of progressive atrophy of the retinal pigment 
epithelium (RPE) after trypan-blue-assisted peeling of internal 
limiting membrane (ILM) for macular hole surgery. A 68-year-
old Caucasian female underwent a 20-g pars plana vitrectomy 
for a chronic stage-3 macular hole. The ILM was stained with 
0.06% trypan blue (VisionBlue™, DORC Netherlands) for 2 
min after fluid air exchange. Dye was reapplied for another 2 
min due to poor staining. The ILM was completely removed 
around the macular hole with forceps. RPE atrophy was noticed 
at the edge of the hole 1 month after surgery. It progressively 
increased in intensity and enlarged over 2 years. Her final visual 
acuity was counting fingers, significantly worse compared to her 
presenting visual acuity of 20/200. Progressive atrophy of RPE 
in our patient was most likely due to the toxicity of trypan blue. 
Reapplication of the dye may increase the likelihood of toxicity.
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Vital dyes such as indocyanine green, trypan blue (TB), and 
brilliant blue green are commonly employed during macular 
hole surgery to stain the internal limiting membrane (ILM). 
TB provides a faint staining of the ILM and has been reported 
to be safe in some clinical studies.[1] However, experimental 
studies[2-4] and electron microscopy of excised ILM specimens 
after TB staining[5] seem to suggest possible toxicity of TB to 
the retinal tissue. Here, we present a patient who developed 
progressive atrophy of the retinal pigment epithelium after 
TB-assisted ILM peeling for macular hole surgery.
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Case Report
A 68-year-old phakic Caucasian female presented with decreased 
central vision in the left eye for the past 18 months secondary to 
a large macular hole. She denied any prior history of trauma, 
high myopia, or any other ocular problems. Her presenting 
visual acuity was 20/200. A full-thickness stage-3  macular 
hole measuring 680µ in diameter on color photographs 
(OIS WinStation™ software, Ophthalmic Imaging Systems, 
Sacramento, CA) was diagnosed. [Fig.  1a]. An intravenous 
fluorescein angiogram showed mild hyperfluorescence at the 
base [Fig. 1b], but no obvious atrophy of the retinal pigment 
epithelium was observed on clinical photographs. The right eye 
was 20/20, with normal appearing macula. A 20-g pars plana 
vitrectomy was performed using Accurus machine (Alcon, Fort 
Worth, TX) under local anesthesia. Halogen illumination at 100% 
intensity built into the Accurus was used for endoillumination. 
Posterior vitreous detachment was created by suction with the 
cutter nasal to the nerve and was confirmed by a visible Weiss 
ring in the vitreous cavity. After completion of vitrectomy, fluid 
air exchange was performed and 0.2 ml 0.06% TB (VisionBlue™, 
DORC Netherlands) was injected over the macular area. The 
sclerotomy sites were plugged and the microscope light was 
turned off during the staining period. After waiting for 2 min, 
air fluid exchange was performed. Process was repeated and 
TB was left for another 2 min because of poor staining of the 
ILM. Microforceps were used to remove the ILM completely for 
about 2 disk diameters around the hole. No subretinal TB was 
observed beyond the macular hole. Endoilluminator was kept 
as far away from the macular hole as possible during the ILM 
peel. Fluid air exchange was performed with a silicone-tipped 
cannula. Air pressure was set at 35 mm Hg during all fluid air 
exchanges. No attempt was made to drain through or near the 
macular hole at any time. Fourteen percent C3F8–air mixture was 
used for tamponade followed by face-down position for 2 weeks.

A ring-shaped area of hypopigmentation corresponding to the 
edge of the macular hole was noted one month after surgery [Fig. 2]. 
Seven months after surgery, atrophy of the RPE involved the 
entire base and edge of the macular hole [Fig. 3a]. Spectral domain 
optical coherence tomography (OCT) showed closed macular hole, 
defect in inner segment/outer segment junction, and increased 
transmission of light consistent with RPE atrophy [Fig. 3b]. 
Two years after surgery, area of RPE atrophy had increased in 
intensity and also showed slight enlargement in size to 790µ in 
diameter [Fig. 4a], and spectral domain OCT demonstrated closed 
macular hole, defect in IS/OS junction, further attenuation of outer 
retinal layers, and increased transmission of light [Fig. 4b]. Her 
visual acuity was 20/200 3 months after surgery, but declined to 
counting fingers 2 years postoperatively with no improvement 
with refraction. She developed moderate nuclear sclerosis, 
which was not believed to be responsible for such a profound 
loss of vision. The right eye has remained 20/20 without any 
RPE atrophy, or changes of age-related macular degeneration. 
She denied history of chloroquine or hydroxychloroquine intake.

Discussion
RPE atrophy, first noted at the edge of the hole 1  month 
postoperatively, gradually became more intense and enlarged 
over a 2-year period with progressive decline in visual acuity 
to counting fingers. The lesion was not typical of facet or 
phototoxicity lesions observed after macular hole surgery.[6] 

Figure 2: One month post-op: RPE atrophy seen as a ring-shaped area 
of hypopigmentation corresponding to the edge of the macular hole

Figure 3: (a) Seven months post-op: Atrophy of the RPE has extended 
to include the entire base and edge of the macular hole. (b) Spectral 
domain OCT at 7 months showing closed macular hole, interruption of 
inner segment/outer segment junction, and RPE atrophy
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Figure 1: (a) Stage-3  macular hole measuring 680  µ in diameter. 
(b)  Midphase fluorescein angiogram of the left eye at presentation 
showing mild hyperfluorescence at the base of the hole
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The final appearance of the macula was very similar to that 
seen after mechanical debridement of RPE.[7] We believe that 
progressive RPE atrophy most likely was due to toxicity of TB to 
the RPE. Recent evidence suggests that TB might be toxic to the 
RPE cells, particularly with chronic exposure. Concentration 
and time-dependent cytotoxicity to cultured human RPE cells 
has been demonstrated,[2,3] including increased expression of 
p53 gene that triggers apoptosis.[3]

In rabbit eyes, subretinal injection of 0.15% TB led to RPE 
atrophy at injection site. Progressive damage starting with 
photoreceptor outer segments was observed 6 h after subretinal 
injection, involving outer nuclear layer at 24 h, and RPE by 
14 days.[4]

The Vitrectomy for Macular Hole Study Group demonstrated 
that eyes with macular holes larger than 475 µm were two times 
more likely to develop RPE changes compared to those with 
smaller holes.[6] The macular hole diameter in our patient was 
680 µ, suggesting the possibility that damage to the RPE was 
accentuated by the large size of the macular hole. The relatively 
larger size of the hole may allow TB to come in contact with a 
larger area of RPE.

Our patient required a second 2 min application of the dye. 
Reapplication of TB could potentially increase the likelihood 
of toxicity. Lesnik Oberstein and de Smet reapplied heavy 
TB, prepared by isovolumetrically mixing 10% glucose with 
0.15% TB without any toxicity.[8] However, they injected TB 
into a fluid-filled eye, while we injected TB into an air-filled 
eye, as recommended by the manufacturer and performed in 
most other studies.

Two recent case reports described RPE atrophy from 
the use of TB in macular hole surgery. In both cases, RPE 
atrophy was observed within a few weeks after surgery and 
was nonprogressive.[9,10] We are not aware of any report of 
progressive RPE atrophy following the use of TB.

Our case report suggests that TB has the potential risk to 
cause retinal damage and caution should be exercised while 

Figure 4: Two years post-op: (a) Area of RPE atrophy has become more intense and increased in size to 790 µin diameter. (b) Spectral domain 
OCT showing a closed macular hole, defect in inner segment/ outer segment junction, further attenuation of outer retinal layers compared to 
Figure 3B, and increased transmission of light, consistent with atrophy of the RPE
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using it for vitreo-retinal surgery. We prefer to peel the ILM 
without any vital dye in our cases.
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