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Abstract

We report 4 cases of acute corneal edema with subsequent thinning and hyperopic shift following 

routine selective laser trabeculoplasty (SLT) for the treatment of primary open-angle glaucoma. 

Four women from 3 clinical sites developed acute corneal edema and haze within 2 days of 

uneventful SLT. In the following weeks to months, all treated corneas thinned to below pre-

procedure thicknesses with resultant hyperopic shifts of nearly 2.0 diopters (D) to greater than 6.0 

D. All eyes were moderately to highly myopic prior to SLT (spherical equivalent from −5.00 to 

−12.5 D). The corrected distance visual acuity 6 to 11 months after SLT was within 2 Snellen lines 

of the pre-procedure acuity in all patients; 2 patients required contact lenses. Corneal edema with 

subsequent corneal thinning and resultant hyperopic shift is an uncommon but possibly 

underrecognized complication of SLT, the etiology of which remains unknown but may be 

associated with moderate to high myopia.

Selective laser trabeculoplasty (SLT) is an increasingly common treatment modality for 

primary open-angle glaucoma (POAG) and is generally considered a safe and effective 

method for reducing intraocular pressure (IOP).1 Anterior chamber reaction, ocular 

discomfort, and an acute rise in IOP may occur but are typically transient and easily treated.2 

Serious complications are rare.

In 2009, Moubayed et al.3 reported 2 cases of central corneal edema in women who 

presented 1 week after routine SLT. The corneal edema resolved in 2 to 4 months with 

topical steroid treatment. In at least 1 of the cases, residual subepithelial haze remained after 

the edema resolved. In 2011, Regina et al.4 reported 2 cases of central corneal edema in 

women, 1 of whom was highly myopic, presenting 1 to 2 days following routine SLT. The 
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edema resolved after several weeks of topical steroid therapy, but central corneal haze and 

thinning remained, with a hyperopic shift in the myopic patient. In 2014, Song et al.5 

reported a case of central corneal edema and haze in a highly myopic man who presented 1 

day after routine SLT and resolved after several weeks of topical steroid treatment with 

residual corneal thinning. We describe an additional 4 cases of acute corneal edema with 

subsequent stromal thinning and hyperopic shift after routine SLT in moderately to highly 

myopic patients.

CASE REPORTS

Case 1

A 63-year-old white woman had SLT in her right eye to treat POAG. Eighty-nine pulses at 

0.7 mJ per pulse were applied to the trabecular meshwork over 360 degrees. Before SLT, the 

IOP was 15 mm Hg; 30 minutes after SLT, it was 19 mm Hg. Before the procedure, the 

refraction was −14.0 +2.50 × 10, the corrected distance visual acuity (CDVA) 20/25, and the 

central corneal thickness (CCT) by ultrasound pachymetry 544 µm. The pre-SLT IOP-

lowering topical medications, bimatoprost and brinzolamide, were continued. Two days after 

SLT, the patient presented with mild ocular discomfort, photophobia, and worsening blurred 

vision in the treated eye. The CDVA was 20/600 and the IOP 19 mm Hg. Diffuse corneal 

edema and haze affecting the central cornea more than the periphery were observed. No 

anterior chamber reaction was noted.

Topical prednisolone acetate was initiated. Five days after SLT, the CDVA was 20/80, the 

IOP was 21 mm Hg, and the corneal edema was significantly improved peripherally, but a 

well-demarcated area of central stromal edema and haze remained (Figure 1, A). Two weeks 

after SLT, the CDVA was 20/50, the IOP was 24 mm Hg, and the area of central stromal 

haze had thinned (Figure 1, B). At 1 month, the CDVA was 20/50, the refraction was −11.50 

+1.25 × 4, the CCT was 432 µm, and the topical steroids were tapered. At 2 months, the 

CDVA was 20/50, the IOP was 14 mm Hg, and the central corneal haze had improved. At 8 

months, the CDVA was 20/40 with a hard contact lens and mild central stromal haze 

remained.

Tear fluid obtained 2 days after SLT was analyzed for herpes simplex virus (HSV) by 

polymerase chain reaction (PCR), enzyme-linked immunosorbent assay (ELISA), and 

culture, all of which returned negative. Specular microscopy (CellChek XL, Konan Medical) 

performed 2 months after SLT revealed a similar density (right eye 2670 cells/mm2, left eye 

2555 cells/mm2), size, and shape of endothelial cells in the treated and untreated eyes. 

Corneal tomography (Pentacam, Oculus Optikgeräte GmbH) of the treated eye revealed an 

area of paracentral thinning inferiorly; the cornea of the fellow untreated eye was normal 

with no evidence of posterior elevation.

Case 2

A 56-year-old white woman had SLT in the right eye to treat POAG. One hundred ten spots 

at 1.0 mJ per spot were applied to the trabecular meshwork over 360 degrees. Before SLT, 

the IOP was 21 mm Hg; 30 minutes after SLT, it was 30 mm Hg (at which point brimonidine 
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was administered and 30 minutes later the IOP was 24 mm Hg). Before the procedure, the 

refraction was −8.75 +1.00 × 47, the CDVA 20/20, and the CCT 606 µm. The pre-SLT IOP-

lowering topical medications, latanoprost and timolol, were continued. One day after SLT, 

the patient presented with blurred vision in the treated eye and central stromal edema and 

haze were observed. The CDVA was 20/30, the IOP was 19 mm Hg, and a rare cell was 

noted in the anterior chamber. Topical prednisolone acetate and nepafenac were initiated. 

The CDVA decreased to 20/200 over the subsequent week. At 3 weeks, the CDVA improved 

to 20/60; the IOP was 15 mm Hg, the refraction −4.50 +1.75 × 170, and the CCT 478 µm; 

the central cornea had flattened with residual anterior stromal haze. Topical steroids were 

continued for 3 months. At 6 months, the CDVA was 20/30 with a hard contact lens, the 

CCT was 510 µm, and mild central stromal haze remained.

Case 3

A 46-year-old white woman had SLT in her right eye to treat POAG. Seventy-nine spots at 

1.1 mJ per spot were applied to the trabecular meshwork over 360 degrees. Before SLT, the 

IOP was 17 mm Hg; 60 minutes after SLT it was 14 mm Hg. The pre-procedure refraction 

was −6.00 +0.50 × 16, the CDVA 20/20, and the CCT 515 µm. The pre-SLT IOP-lowering 

topical medications, latanoprost and timolol, were continued, and topical nepafenac was 

started. Two days after SLT, the patient presented with blurred vision in the treated eye. 

Diffuse dense stromal opacification that extended almost to the limbus was observed. The 

CDVA was 20/40−2 and the IOP 19 mm Hg; trace flare was noted in the anterior chamber. 

Topical prednisolone acetate was initiated. The CDVA decreased to 20/70 over the 

subsequent week. Three weeks after SLT, the CDVA was 20/70 and the IOP 19 mm Hg; the 

peripheral cornea had cleared with residual central stromal haze. At 6 weeks, the IOP was 20 

mm Hg and the CCT 444 µm; a faint central stromal haze remained. Topical steroids were 

continued for 4 months, at which point the CDVA was 20/40, the refraction +0.25 +0.75 × 

180, the IOP 13 mm Hg, and the CCT 475 µm; a faint central stromal haze remained. At 7 

months, the uncorrected distance visual acuity (UDVA) was 20/30 and the cornea had 

cleared. At 11 months, the UDVA was 20/25 and the cornea remained clear.

Case 4

A 56-year-old white woman had SLT in her right eye to treat POAG. Ninety-six spots at 1.0 

mJ per spot were applied to the trabecular meshwork over 360 degrees. Before SLT, the IOP 

was 14 mm Hg; 30 minutes after SLT, it was 16 mm Hg. The pre-procedure refraction was 

−5.25 +0.50 × 91, the CDVA 20/20, and the CCT 575 µm. The pre-SLT IOP-lowering 

topical medications, bimatoprost and brinzolamide, were continued. Two weeks after SLT, 

the patient presented with blurred vision and central stromal haze was noted. The CDVA was 

20/60, the IOP 5 mm Hg, and the CCT 552 µm; the anterior chamber was quiet. Topical 

difluprednate and hypertonic saline were initiated and continued for 3 weeks. Three weeks 

after SLT, the CDVA was 20/50, the IOP was 12 mm Hg, the manifest refraction was −4.25 

sphere, and the stromal haze was less dense. At 7 weeks, the CDVA was 20/25, the IOP 9 

mm Hg, the manifest refraction −3.75 sphere, and the CCT 565 µm; the stromal haze had 

faded significantly. At 7 months, the CDVA was 20/25, the IOP 13 mm Hg, the refraction 

−2.50 +0.25 × 120, and the cornea had cleared.
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DISCUSSION

Selective laser trabeculoplasty is generally a safe and effective procedure for IOP reduction. 

It is often used as an adjunct or alternative to topical IOP-lowering medications for the 

treatment of open-angle glaucoma. Initial studies report similar IOP reduction using 90 and 

180 degrees of SLT treatment.6 Subsequent studies show a significantly greater IOP 

reduction, with few additional complications, using 360 degrees compared with 180 degrees 

of SLT treatment.7,8 Additionally, 360-degree treatment was shown to significantly decrease 

IOP fluctuations compared with 180-degree treatment.9 Thus, we routinely perform 360-

degree treatments.

Commonly reported adverse effects, including anterior chamber reaction, ocular discomfort, 

and acute elevation of IOP, are usually mild, readily managed, and resolve without long-term 

sequelae10; however, these side effects have been shown to occur more often with 360-

degree SLT treatment than with 180-degree treatment.7 More severe post-procedure 

reactions, namely hyphema, cystoid macular edema, and choroidal effusion, have also been 

reported with SLT.11–14 Furthermore, central corneal edema and haze following SLT have 

recently been described in 5 patients in 3 separate reports.3–5 We describe an additional 4 

cases of acute corneal edema and stromal haze, followed by corneal thinning and a 

hyperopic shift in refraction (Table 1).

Recent reports have described corneal endothelial changes after SLT as assessed by specular 

microscopy.15–17 In extreme cases, these changes could result in endothelial dysfunction and 

subsequent edema following SLT. However, none of our 4 patients was found to have 

endothelial pigment prior to treatment. Specular microscopy was performed in patient 1 and 

did not show any endothelial pigment clumping, and the density, size, and shape of 

endothelial cells was neither abnormal nor measurably different between the treated and 

untreated eyes. Furthermore, endothelial dysfunction would not be expected to ultimately 

result in corneal thinning.

A previous case report speculated that HSV reactivation may be the etiology of acute corneal 

edema following SLT.3 None of our 4 patients had a history of herpetic eye disease, and all 

denied orofacial ulcers. Tear-film analysis for HSV by PCR, ELISA, and culture were 

negative in patient 1; however, reactivation of HSV causing endothelial dysfunction and 

subsequent corneal edema would not likely be detected in the tear film.18 All the patients 

were using topical prostaglandin analogs, which have been associated with reactivation of 

HSV.19,20 Despite a negative history for prior HSV infection, it remains possible that SLT-

induced inflammation in the setting of baseline prostaglandin analog use tipped the balance 

toward a reactivation event. Residual central stromal thinning and haze are atypical for 

resolved HSV endotheliitis.

Corneal hydrops is a relatively uncommon condition characterized by findings of acute 

corneal edema followed by stromal thinning, sharing some similarity with the clinical 

courses described in this case series. Although none of the current patients had obvious 

corneal ectasia on clinical examination, all were moderately to highly myopic. 

Unfortunately, none of the patients had pre-SLT corneal topography. Although unlikely, 
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pressure exhibited by the contact trabeculoplasty lens during treatment, patient eye rubbing 

following treatment, or a combination of these could have induced a break in Descemet 

membrane causing edema and subsequent thinning. However, tears in Descemet membrane 

were not detected clinically at any examination and all corneas had diffuse rather than focal 

edema and haze.

It is well known that laser trabeculoplasty induces cytokine production and activation of 

matrix metalloproteinases (MMPs). Many of the cytokines and MMPs expressed after laser 

trabeculoplasty are also involved in destructive inflammatory responses. For example, 

interleukin 1α and 1β, tumor necrosis factor-α, and MMP-3 are produced following 

experimental argon laser trabeculoplasty21 and SLT.22,23 These cytokines can enhance 

collagen degradation mediated by corneal fibroblasts.24,25 Theoretically, laser 

trabeculoplasty may elevate anterior chamber cytokine levels sufficiently to stimulate 

corneal fibroblasts to break down stromal collagen, leading to tissue thinning as seen in our 

4 cases.

Although the underlying mechanism causing acute corneal edema followed by stromal 

thinning and hyperopic shift after routine SLT remains obscure, it likely represents a real and 

either underreported or underrecognized adverse effect. The patient in this series regained 

visual acuity within 2 Snellen lines of their pre-procedure acuity. However, they experienced 

hyperopic shifts from nearly 2.0 diopters (D) to greater than 5.0 D and 2 patients required 

contact lenses for best acuity. All 4 patients were moderately to highly myopic. The patients 

in 2 previously reported cases of corneal edema and subsequent thinning following SLT 

were also highly myopic. We recommend caution when planning SLT in patients with these 

characteristics.
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Figure 1. 
Slitlamp photographs of the cornea of patient 1 at 5 days (A) and 14 days (B) after SLT.
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