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SUMMARY
Introduction Posterior capsular opacification (PCO) is the commonest complication of cataract sur-
gery, occurring in up to one-third of patients in a period of five years. The treatment of choice is the 
Neodymium:YAG laser posterior capsulotomy. This treatment can be associated with several complica-
tions, some of them severe. A rare complication of this procedure is the accidental induced macular hole.
Case Outline A 54-year-old female patient was referred to our Department because of a severe loss of 
vision and a central scotoma at the right eye. The patient underwent a Nd:YAG posterior capsulotomy 
2 days ago, for a PCO. The fundus examination at presentation revealed a round retinal defect in the 
macular region, a massive inferior preretinal hemorrhage and a mild vitreous hamorrhage. A 6-months 
follow-up of the case, including retinography and fluorescein angiography, is presented.
Conclusion Although the Nd:YAG laser capsulotomy is a safe, noninvasive, and effective outpatient 
procedure to improve vision hindered by PCO, it must be recognized that it carries a low but definite risk 
of serious complications. Physicians and patients should be aware of these rare but severe complications 
regarding this otherwise safe procedure. Fortunately, most of the complications related to this procedure 
are transient and can be managed by proper medication.
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INTRODUCTION

Posterior capsular opacification (PCO) is the 
commonest complication of cataract surgery, 
occurring in up to one-third of patients in a pe-
riod of five years [1]. The treatment of choice is 
the Neodymium:YAG laser posterior capsulot-
omy, technique first reported by Aron-Rosa et 
al. in 1980 [2]. The Nd:YAG laser works on the 
principle of photodisruption, works at a wave-
length of 1064 nm, and can be associated with 
several complications: transient elevation of the 
intraocular pression, damage of the intraocular 
lens (IOL), glaucoma, cystoid macular edema, 
iritis, retinal detachment, endophthalmitis, 
macular hole, macular hemorrhage, vitreous 
hemorrhage, corneal endothelial damage [3-7].  
A particular case of laser-induced traumatic 
injury is the full thickness macular hole; the 
minimum energy required to produce it is 
between 1 and 3 mJ. Injury can occur in the 
retina adjacent to the impact area, resulting in 
a fibrovascular scar, possibly associated with 
retinal or choroidal neovascularization [8]. In 
those cases, the YAG laser produces photodis-
ruptive and thermal damage to the retina by 
absorbing the energy on the retinal pigment 
epithelium, where it can generate heat, produc-
ing thermal damage in surrounding tissue.

We report a case of an accidental laser-in-
duced macular hole following ND:YAG pos-

terior capsulotomy; a 6-months follow-up by 
retinophotography and fluorescein angiogra-
phy was performed.

CASE REPORT

We report the case of a 54-year-old female pa-
tient which was referred to our Department 
because of a severe loss of vision and a central 
scotoma at the right eye. The patient under-
went cataract surgery by phacoemulsification 
one year ago, an uncomplicated lens extraction 
with foldable IOL implantation in the bag be-
ing performed; the patient had no history of 
refractive errors or preexisting retinal diseases 
(e.g. macular hole). Postoperative evolution 
was favorable, with a postoperative vision of 
1.0. Because the patient was diagnosed with 
PCO on the right eye, she underwent, 2 days 
before, a Nd:YAG posterior capsulotomy. Im-
mediately after the laser therapy, the patient 
noticed a decrease in visual acuity, a central 
blind spot and floaters in his right eye. From 
the patient’s medical record resulted the fol-
lowing laser parameters: energy of 5 mJ per 
pulse, pulse duration of 8 ns, and a total of 32 
laser pulses. At the time of examination in our 
Department, 48 h after the laser procedure, the 
best corrected visual acuity (BCVA) was 20/200 
in the right eye and 20/20 in the left eye. The 
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examination of the right fundus revealed a marked white, 
crater-shaped, juxtamacular burn, a large preretinal „swal-
low’s nest” hemorrhage and vitreous hemorrhage (Figures 
1A and 1B). The fluorescein angiography (FAG) revealed 
at the right eye a round, juxtamacular area of hypofluo-
rescence, with discrete early hyperfluorescence at the base 
of the hole (window defect), and a larger, inferior located 
area of hypofluorescence, corresponding to the preretinal 
hemorrhage (Figures 2A and 2B).

After 6 months, the retinophotography revealed the 
complete resorption of the hemorrhage, and a full-thick-
ness retinal, juxtamacular hole resulting from the YAG 
laser impact; the lesion expanded compared to the first 
retinography and included partially the macular area, 
turning into an atrophic hole (Figure 3). The FAG re-

vealed a round hypofluorescent chorioretinal scar, with 
visibility of the large choroidal vessels at the base of the 
hole, revealing the obliteration of the choriocapillaris at 
the laser site (Figure 4). The final visual acuity at the right 
eye was 20/50.

DISCUSSION

Although the Nd:YAG laser capsulotomy is a safe, non-
invasive, and effective outpatient procedure to improve 
vision hindered by PCO, still many authors described 
retinal lesions induced by Nd:YAG lasers, mostly during 
laser adjustment and alignment. Liu et al. [9] presented a 
series of 31 eyes (29 cases) of ocular injuries by accidental 

Figure 1. Retinography at presentation – white, crater-shaped, juxtamacular burn, a large preretinal „swallow’s nest” hemorrhage and mild 
vitreous hemorrhage; (A) overwiew image; (B) detailed image.

Figure 2. Fluorescein angiography at presentation - round, juxtamacular area of hypofluorescence, with discrete early hyperfluorescence at the 
base of the hole (window defect), a larger, inferior located area of hypofluorescence, corresponding to the preretinal hemorrhage; (A) overwiew 
image; (B) detailed image.
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laser exposure and 28 eyes (90%) were injured during the 
time of laser adjustment and alignment; the macula was 
involved in 25 eyes. Other authors report an incidence of 
2% of macular holes induced by Nd:Yag laser regarding 
to the clinical data of 497 eyes of 497 patients receiving 
Nd:YAG capsulotomy [10]. The nature and severity of 
the laser-induced retinal injury is determined by multiple 
laser-related and eye-related factors, the most important 
being the duration and amount of energy delivered and 
the retinal location of the lesion [11]. The minimum total 
intraocular laser energy needed to cause a macular hole is 
reported to be at the order of 1–3 mJ [12]. The evolution 
of most retinal laser injuries is characterized by a sud-
den loss of vision, often followed by marked improvement 
over a few weeks, and sometimes severe late complica-
tions. Medical treatment is, however, limited in this cases. 

The indications of surgery have not been clearly defined; 
there have been reports of laser-induced macular holes 
being successfully treated by early surgical intervention, 
performed at 4 and 6 weeks after the injury [13, 14]. In 
most cases, the surgery was performed by pars plana vit-
rectomy, peeling of internal limiting membrane, with or 
without internal tamponade with gas or silicone oil. We 
considered this type of surgical treatment, given the large 
size of the patient’s macular hole, but because of her un-
willingness to undergo another procedure, no medical or 
surgical management was performed at this stage.

Interesting is the natural evolution of such lesions; there 
are reported cases in which macular hole closed spontane-
ously, with improved visual function or with stationary 
evolution [15, 16]. In contrast to the idiopathic macular 
hole, the Nd:YAG laser-induced macular hole is produced 
by direct laser photothermolysis with destruction all reti-
nal layers [17]. Therefore those patients with laser-induced 
macular lesions are not regaining vision because of the 
permanent damages at the photoreceptor and retinal pig-
ment epithelium layer at the fovea region during the injury, 
the laser energy being absorbed by the melanin granules in 
the retinal pigment epithelium and choroidal melanocytes. 
In severe injuries, like in our case, the damage can extend 
to the choroidal level and might impair the choroidal cir-
culation [12]. With the expanding use of laser devices, the 
frequency with which they produce accidental injuries in-
creases. Many cases of the accidental laser-induced injuries 
have been reported during the calibration of the device; 
also, many accidents happen in salons or cosmetic der-
matology offices where the Nd:Yag laser is used to remove 
skin lesions or tattoos [18]. Few cases are reported after 
posterior capsulotomy, like in our patient. Laser energy, 
distance from the fovea, and dimensions of lesions are 
important prognostic factors of visual function. Although 
the lesion looked to be at some distance from the fovea, the 
visual acuity was not entirely recovered. This may be due 
to the shock wave that starts from the laser impact to the 
surrounding areas, causing significant mechanical damage, 
and also because the initial, relatively small retinal lesion 
expanded in time, including a part of the macular region. 
The evolution in our case was similar to the ones described 
in the literature, evolving towards an atrophic retinal hole, 
with a reasonable, partially, and spontaneous recovery of 
vision. It is important to emphasize that a good anatomic 
result (closed hole) is not necessarily accompanied by good 
functional results, because the laser impact is associated 
with a thermolitic distruction of retinal layers, permanent 
damage to the photoreceptors and retinal pigment epithe-
lium [19]. The lesions can also extend to the choroid, like 
in our case, leading to a poor prognosis.

As a preventive measure, we strongly suggest that laser 
energy should be kept to a minimum level when perform-
ing posterior capsulotomy, and also that the procedure 
should be performed by an experienced physician in order 
to avoid such severe complications.

Figure 4. Fluorescein angiography at 6 months – round hypofluores-
cent chorioretinal scar, with visibility of the large choroidal vessels at 
the base of the hole, revealing the obliteration of the choriocapillaris 
at the laser site

Figure 3. Retinography at 6 months – full-thickness retinal hole
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КРАТАК САДРЖАЈ
Увод За му ће ње зад ње кап су ле (енгл. po­ste­ri­or­cap­su­le­de­
fect­–­PCD) је нај че шћа ком пли ка ци ја хи рур шког ле че ња 
ка та рак те, а ја вља се код тре ћи не бо ле сни ка то ком пе то го-
ди шњег пе ри о да. Ле че ње из бо ра је зад ња кап су ло то ми ја 
Nd:YAG ла се ром. Ову вр сту ле че ња мо гу да пра те од ре ђе не 
ком пли ка ци је, од ко јих су не ке ве о ма те шке и рет ке. У ра ду 
је опи са на јед на та ква ком пли ка ци ја – ин ду ко ва на за де сна 
руп ту ра ма ку ле.
При каз бо ле сни ка Бо ле сни ца ста ра 54 го ди не упу ће на је 
на на ше оде ље ње због те шког гу бит ка ви да и цен трал ног 
ско то ма де сног ока. Ле че на је због PCD зад њом кап су ло то-
ми јом Nd:YAG ла се ром то ком два да на. Пре глед фун ду са на 
при је му у бол ни цу по ка зао је окру гли ре ти нал ни по ре ме-

ћај ма ку лар не ре ги је, обил но кр ва ре ње до ње пред ре ти не 
и сла бо кр ва ре ње оч ног же ла ти на. Бо ле сни ца је кли нич ки 
пра ће на шест ме се ци, то ком ко јих су оба вље на ис пи ти ва ња 
ре ти но гра фи јом и флу о ре сцент ном ан ги о гра фи јом.
За кљу чак Прем да је зад ња кап су ло то ми ја Nd:YAG ла се ром 
без бе дан, не ин ва зи ван и ефи ка сан ам бу лант ни за хват ко ји 
се при ме њу је ра ди по бољ ша ња ви да оште ће ног због PCD, 
мо ра се има ти на уму да по сту пак пра ти рет ка, али те шка 
ком пли ка ци ја овог ина че по у зда ног по ступ ка. Сре ћом, ве-
ћи на ком пли ка ци ја ко је пра те овај по сту пак су видљиве и 
мо гу да се из ле че при ме ном од го ва ра ју ће те ра пи је.

Кључ не ре чи: Nd:YAG ла сер; зад ња кап су ло то ми ја; руп ту ра 
ма ку ле
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