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Abstract: Posterior capsule opacification (PCO) is the most common cause of deterioration 
of vision and contrast sensitivity and glare after cataract surgery. Neodymium (Nd): yttrium 
aluminum garnet (YAG) laser capsulotomy is an effective and standard procedure to treat 
these symptoms. The incidence rate of PCO requiring Nd:YAG laser treatment varies and 
depends on published studies, ranging from 2.2% to 10.0%. Although Nd:YAG laser treat-
ment is largely safe, it still has complications, such as transient increase of intraocular 
pressure, anterior uveitis, intraocular lenses pitting, cystoid macula edema, endophthalmitis, 
and retinal detachment. We encountered a rare complication related to Nd:YAG laser 
treatment, where the laser accidentally hits the cornea. This occurred because the PCO was 
mistaken for the corneal layers during the laser procedure. This report presents the 3-year 
post-treatment process, and the findings herein may help raise the awareness of the possibi-
lity of this rare complication and provide measures for its treatment. 
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Introduction
Posterior capsule opacification (PCO) is the most common complication after cataract 
surgery.1 With the advent of neodymium yttrium aluminum garnet (Nd-YAG) in the 
early 1980s, PCO is readily treated.2 Nd:YAG is a laser with a wavelength of 1064 nm 
that causes photodisruption of the thickened posterior capsule.2 While Nd:YAG is 
widely accepted as a minimally invasive treatment for PCO, some complications were 
reported.3 Relatively common complications are an increase in intraocular pressure 
(IOP), intraocular lens pitting, decrease in endothelium cell density, and iritis. 
Relatively rare and sight-threatening complications include chronic endophthalmitis, 
cystoid macular edema, retinal detachment, and macular hemorrhage.3 However, we 
encountered a rare complication related to Nd:YAG laser treatment, as the laser 
accidentally hit the cornea. This case report presents this very rare complication of 
Nd:YAG capsulotomy and its postoperative treatment course.

Case Report
Detailed information about this case report was given to the patient before he 
provided informed consent for the publication of this case report. This case study 
was approved by the Ethics Committee of the Yokosuka Chuo Eye Clinic.
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A 70-year-old man presented with blurred vision in 
both eyes. Based on the ophthalmic examination, he was 
diagnosed with cataract and underwent cataract surgery 
(phacoemulsification with intraocular lens [IOL] implanta-
tion) in both eyes. Cumulative dissipated energy (CDE) 
was 2.3 second in the right eye and 2.1 second in the left 
eye. No complications were found during and after the 
operations. On his last visit, the best-corrected visual 
acuity in both eyes were 20/20 without photopic phenom-
ena such as haze and glare, and endothelial cell densities 
and corneal thickness checked by CellChek XL (Konan 
Medical, Hyogo, Japan) were 2502 cells/mm and 545 µm 
in the right eye, and 2494 cells/mm and 541 µm in the left 
eye, respectively, at the central part of the cornea.

At 2.5 years after the operation, he revisited the clinic 
due to a gradual increase in haze and glare and a decrease 
in visual acuity in both eyes. On examination, his visual 
acuity in both eyes was found to be 20/30. PCO was 
revealed with the slit-lamp examination, but no other 
abnormality was found in both eyes. PCO was considered 
to be the cause of bilateral visual deterioration, and he was 
advised to undergo Nd:YAG laser treatment. After giving 
a detailed explanation about possible complications rele-
vant to Nd:YAG laser treatment, the patient provided con-
sent for treatment. Treatments were scheduled for the left 
eye, followed by the right eye.

Posterior capsulotomy in the left eye was performed 
with an Nd:YAG laser (Ultra Q Reflex-YAG, Ellex 
Medical, Australia) and Ocular Abraham Capsulotomy 
lens (Ocular Instruments, WA, USA). Single pulse mode 
Nd:YAG laser with an energy of 1.0 mJ/pulse was applied, 
and the posterior defocus was 0.50 mm. Before the laser 
procedure, topical anesthesia with 0.4% oxybuprocaine eye 
drops (Benoxyl; Santen Pharmaceutical Co., Osaka, Japan) 
was administered after maximal dilatation of the pupil with 
0.5% tropicamide and 0.5% phenylephrine hydrochloride 
(Mydrin-P, Santen Pharmaceutical, Osaka, Japan).

The patient was cooperative during the procedure. 
After 14 laser spots with a total laser energy of 14.0 mJ 
were delivered, the doctor realized that they had mistaken 
the corneal layers for the membranous posterior capsule. 
A slit-lamp examination revealed the laser spots in the 
stromal and endothelial cell layers and swollen stroma in 
the cornea (Figure 1A). The other part of the cornea was 
intact. The visual acuity was 20/60, and the IOP was 16 
mmHg immediately after the procedure. Endothelial cell 
density was checked by CellChek XL (Konan Medical, 
Hyogo, Japan); however, because the cornea was swollen, 

the image was not clear enough to calculate the density. 
The patient was advised to use 0.1% betamethasone 
sodium phosphate eye drops (Rinderon, Shionogi 
Pharmaceutical, Osaka, Japan) six times a day.

The visual acuity and corneal condition did not 
improve on day 1 after the Nd:Yag procedure and 
remained the same at 1 week and 1 month after the 
procedure. Thus, 0.1% betamethasone sodium phosphate 
eye drops had been administered to decrease the swelling 
of the cornea (Figure 1B).

At 3 months after the operation, the patient’s visual 
status had been improving. In line with the decrease in the 
swelling of the cornea, the visual acuity had improved to 
20/30. As the corneal opaqueness decreased, the trace of 
the laser shot became visible with the slit-lamp examina-
tion (Figure 1C). Since the patient desired a second trial of 
Nd:YAG laser treatment, it was performed by a different 
doctor. The second trial was performed with the same 
devices, and single pulse mode Nd:YAG laser of an energy 
of 0.8 mJ/pulse was applied, with 0.50-mm posterior defo-
cus. Ten laser spots with a total laser energy of 8.0 mJ 
were used. No complication was observed during and after 
the procedure, and the visual acuity improved up to 20/20 
on the following day (Figure 1D). Endothelial cell densi-
ties and corneal thickness were 2415 cells/mm and 543 µm 
at the central part of the cornea, respectively (Figure 2A). 
The result of a contrast sensitivity test (Contrast 
Glaretester, Takagi, Japan) was slightly lower than normal. 
Since then, no fluctuations in the results of ophthalmic 
examinations including slit-lamp examination, ie, visual 
acuity, IOP, and contrast sensitivity, apart from endothelial 
cell densities and visual acuity, had been observed.

At 1 year after the first laser trial, endothelial cell 
densities and corneal thickness were 2245 cells/mm and 
552 µm, respectively (Figure 2B). However, these values 
changed into 908 cells/mm and 575 µm (Figure 2C), 837 
cells/mm and 586 µm (Figure 2D), and 698 cells/mm and 
592 µm (Figure 2E) at 2, 2.5, and 3 years, respectively. On 
the other hand, the endothelial cell density and corneal 
thickness were 2404 cells/mm and 581 µm in the right eye 
at 3 years (Figure 2F). At 3 years, the corneal transparency 
was maintained based on the slit-lamp examination, and 
the patient had no complaint about the quality of vision. 
The patient was still being followed up.

Discussion
To the best of our knowledge, this is the first report where 
the physician accidentally shot the corneal layers with Nd: 
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YAG laser during treatment of PCO. This report presented 
the possibility of accidentally hitting the cornea with Nd: 
YAG laser during PCO treatment and its postoperative 
process.

The possibility of the requirement of Nd:YAG laser 
treatment after cataract surgery varies with different stu-
dies. Ton Van et al and Johansson et al reported the 3-year 
cumulative incidence of PCO requiring Nd:YAG laser 

Figure 1 The cornea under Nd:YAG laser treatment. (A) The cornea immediately after the laser shot. Opaqueness caused by corneal edema (yellow arrow), and laser 
spots were observed. (B) The cornea 1 month after the laser shot. Opaqueness still maintained in the pupil area (yellow arrow). (C) The retro-illumination of the cornea 3 
months after the operation. As the opaqueness disappeared, the trace of the laser spots became more distinctive (yellow arrows). (D) Nd:YAG laser treatment at 3 months 
after the first trial.

Figure 2 Endothelial cell densities. Endothelial cell densities at (A) 3 months, (B) 1 year, (C) 2 years, (D) 2.5 years, and (E) 3 years after the first laser trial. Endothelial cell 
densities in the fellow eye at 3 years (F).
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capsulotomy, ie, 2.2% and 10.0%, respectively.4,5 

However, Baratz et al reported 6% at 1 year, which 
increased to 38% at 9 years.6

Nd:YAG laser treatment is a generally safe method to 
relieve the symptoms of PCO, such as reduction in visual 
acuity, haze, and glare. However, Nd:YAG laser treatment 
has some complications, including transient rise in IOP, 
anterior uveitis, IOL pitting, cystoid macular edema, and 
retinal detachment.7 Although rare complications have 
also been published,8,9 there have been no previous reports 
about accidental injury of the corneal layers with Nd:Yag 
laser and the resultant postoperative course. The Nd:YAG 
laser causes photodisruption of the posterior capsule; 
therefore, the largest concern of a misplaced Nd:YAG 
laser shot in the corneal layers is the disruption of the 
corneal stromal layer and endothelial cells. While the 
disruption of the corneal stromal layer can induce wound 
healing response and cause tissue fibrosis,10 the disruption 
of endothelial cells can lead to irreversible corneal edema. 
Topical steroid works to eliminate macrophage and lym-
phocyte intervention during the wound healing process. 
Therefore, the natural process of collagen deposition by 
fibroblast is reduced. As a result, tissue fibrosis can be 
minimized to prevent macrophage and lymphocyte inter-
vention in the wound site, reducing collagen deposition by 
fibroblasts.10 In the present case, although the trace of 
laser shots was clearly visible even 3 years after the 
procedure, clearly visible tissue fibrosis was not observed 
in the stromal layer with the slit-lamp examination with 
subsequent usage of topical steroid. As a result, good 
visual acuity was maintained. As regards postoperative 
endothelial cell densities, the rate of corneal endothelial 
cell loss was reported to range from 2.3% to 7% following 
Nd:YAG laser posterior capsulotomy.11 However, in the 
present case, it was 72.0% at 3 years after the operation. 
The mean energy required per individual laser shot for 
membranous-type PCO has been reported to be 1.8 mJ, 
and the mean total energy required is reported to be 22.8 
mJ.12 In our case, the mean energy per laser shot was 1.0 
mJ and the total energy used was 14 mJ. Thus, significant 
endothelial cell loss was most likely caused by the location 
of laser shots on the endothelium.

Although individual factors can influence the level of 
damage to the tissues, our case may indicate that while 
corneal transparency can be still maintained by misplaced 
laser shots of low energy levels, endothelial cells can be 
heavily damaged. Given the fact that there was no signifi-
cant difference in CDE and endothelial cell density between 

the two eyes in the early postoperative period, the level of 
damage to the cataract operations to the endothelial cells in 
both eyes were most likely nearly identical. Bates et al 
reported 515 cells/mm as the mean endothelial cell densities 
in bullous keratopathy and revealed that serial assessment 
of endothelial cell densities could be useful to predict the 
development of bullous keratopathy.13 Therefore, long-term 
observation is required after these complications. Although 
our case indicated that misplaced laser shots on the cornea 
may not be a vision-threatening complication, doctors 
should pay special attention to focus the laser accurately 
and avoid accidental shots to the cornea.

Conclusion
To the best of our knowledge, this is the first report of the 
Nd:YAG laser hitting the corneal layers during the treat-
ment for PCO. This report implies the importance of the 
awareness of this rare complication and long term follow- 
up especially for monitoring the endothelial cell density. 
Furthermore, this case report indicated that topical steroid 
may be effective in minimizing tissue fibrosis, which 
corresponds to the biochemical theory.
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