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ABSTRACT | The following report describes a case of apical 
leucoma syndrome after hyperopic photorefractive keratectomy 
following hyperopic laser in situ keratomileusis and the sub-
sequent treatment of this complication with focal photothera-
peutic keratectomy. The patient underwent focal transepithelial 
phototherapeutic keratectomy of 70 µm ablation and 1.5 mm 
diameter after pupil and ablation offset correction. After 1 
year, significant improvement in vision was observed and only 
slight residual opacity remained on biomicroscopy and optical 
coherence tomography. Focal phototherapeutic keratectomy 
was effective and safe for the treatment of this complication.
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RESUMO | O relato a seguir descreve um caso da síndrome 
do Leucoma Apical após cirurgia ceratorrefrativa hipermetrópica 
depois de Laser hiperópico in situ keratomileusis, e o subsequente 
tratamento desta complicação com ceratectomia fototerapêutica 
focal. O paciente foi submetido à ceratectomia fototerapêutica 
focal transepitelial com ablação de 70 µm e diâmetro de 1,5 mm, 
após correção de offset pupilar. Depois de um ano, foi observada 
uma melhora significativa da acuidade visual permanecendo 
apenas leve opacidade residual na biomicroscopia e tomografia 
de coerência óptica. A ceratectomia fototerapêutica focal foi 
efetiva e segura para o tratamento desta complicação.

Descritores: Hiperopia/terapia; Ceratomileuse assistida por 
excimer laser in situ; Cirurgia da córnea a laser; Ceratectomia 
fotorrefrativa

INTRODUCTION
Hyperopic laser-assisted in situ keratomileusis  

(H-LASIK) is a safe and effective treatment for correction 
of hyperopia(1). Although uncommon, complications 
after H-LASIK tend to be associated with epithelial in-
growth, dry eyes, and high-order aberrations, especially 
coma and spherical aberrations(1-4). It is expected that 
treatments, which result in high final keratometry, es-
pecially above 50 D, can cause apical scarring(5). Sener 
et al.(6) described apical nodular subepithelial corneal 
scarring as a complication of hyperopic photorefractive 
keratectomy (PRK) retreatment.

To the best of our knowledge, this is the first report of 
focal phototherapeutic keratectomy (PTK) for treatment 
of apical nodular subepithelial scarring after hyperopic 
PRK following H-LASIK.

CASE REPORT

A 50-year-old Caucasian woman with +3.00 D of 
hyperopia (oculus uterque) underwent monovision LASIK 
in November 2007 with a Schwind Esiris excimer laser. 
Five years and 10 months after surgery, the patient 
returned to the hospital, complaining of poor near un-
corrected visual acuity of 20/30 <J6 OD (oculus dextrus) 
and 20/20 J6 OS (oculus sinister). Corrected distance 
visual acuity (CDVA) of both eyes was 20/20 (+2.00 OD 
and +0.25 OS). On examination, the flap diameter was  
approximately 8.0 mm. Topography of OD showed api-
cal keratometry regression of 1.7 D, but the topography 
pattern was the same as it was in 2008. Apical keratome-
tric OS measurements were exactly the same as in Fe-
bruary 2008 (Figure 1). The thinnest point of the cornea 
of OD was 500 µm.

To obtain a larger ablation zone, hyperopic aberra
tion-free PRK on OD was performed in September 
2013. The epithelium was removed with a blunt spatula, 
without the use of alcohol. The target was -1.60 D. The 
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optical zone was 6.70 mm, and the total ablation zone 
was 8.66 mm. Next, Mitomycin C (MMC) 0.02% was  
applied for 20 s to the ablated area followed by irrigation 
with 15 mL of balanced saline solution. The Schwind 
Amaris estimated keratometry after PRK was 45.65 D 
158°/46.35 D 68° and apical keratometry of 47.5 D.

Five days later, the cornea epithelium had healed 
and the therapeutic contact lens (TCL) was removed. 
One month after PRK, the patient returned with intense 
epithelial hyperplasia of 3.5 mm and a slight stromal 
haze in the visual axis, without signs of inflammation 
or infection. Best corrected visual acuity was 20/400. 
It was decided to remove the epithelium in the central  
4 mm, and a TCL was fitted (ACUVUE, Johnson & Johnson, 
São José dos Campos, SP, Brazil). Gatifloxacin 0.3% with 
prednisolone acetate 1% (Zypred, Allergan, São Paulo, 
SP, Brazil) was prescribed until TCL removal, 6 days 
later, when a slight apical epithelial hyperplasia was 
observed. Fluorometholone acetate 0.1% (Flutinol, La-
tinofarma, São Paulo, Brazil) was prescribed three times 
a day for 30 days.

One year and 5 months after PRK, CDVA was 20/200 OD. 
On examination, a leucoma (diameter of 1.5 mm and 
depth of 128 µm; Figure 2A and 2B, respectively) was 
observed on the visual axis, but almost all of the leuco-

ma reached only about 80 µm, as estimated by optical 
coherence tomography (OCT). The use of a contact lens 
did not improve vision. The patient was informed of the 
complications and possible treatment with PTK. She was 
further informed of an expected secondary hyperopic 
shift due to flattening of the corneal center.

The patient underwent focal transepithelial PTK. After 
pupil and ablation offset correction, the ablation depth 
was 70 µm and diameter was 1.5 mm. The pupil offset 
was measured with a Keratron Scout videokeratoscope 
(Optikon, Rome, Italy), but it was not possible to calcu-
late ablation offset as the topographical measurements 
were deemed unreliable. Therefore, ablation offset was 
based on slit lamp measurements. The pupil diameter 
was 3.22 mm, radius was 0.10 mm, and angle was 169°. 
The ablation offset radius was 0.30 mm, and the angle 
was 105°. The depth of ablation was based on OCT. We 
opted for 70 µm in order to avoid excessive stromal 
ablation. MMC 0.02% was applied to the ablated area 
for 20 s. Postoperative recovery was uneventful. After  
1 year, the CDVA was 20/25 (+3.75 -1.0 × 70°). Only a 
slight residual opacity was observed on biomicroscopy 
(Figure 3A) and OCT (Figure 3B).

Figure 1. Corneal topography of OD performed 3 months after LASIK 
showing well-centered treatment.

Figure 2. A) On examination, a leucoma (1.5 mm in diameter) was observed 
on the visual axis. B) OCT OD performed before PTK.
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DISCUSSION

Our case highlights an unusual, but important, com
plication after hyperopic PRK retreatment of apical 
nodular subepithelial leucoma syndrome. Nevertheless, 
surface retreatments are considered safe, as the inci-
dence of complications is low(7,8), making it even more 
difficult to understand the physiopathology of this com-
plication. It must be emphasized that in this case, an api-
cal leucoma developed in the center of the cornea even 
though this location was not ablated, because hyperopic 
ablations are performed on the periphery.

Sener et al.(6) described the occurrence of subepithe-
lial apical corneal scarring in 12 eyes of six patients who 
underwent PRK retreatment for undercorrection after 
primary hyperopic PRK. Considering that the scarring 
did not improve even after 40 months of follow-up, it is 
of utmost importance to have a therapeutic option for 
these patients.

We might expect this complication to only exist in 
cases where MMC was not used, such as in the study 
conducted by Sener et al.(6). However, this complication 

was observed even with the use of MMC for 20 s, which 
led us to consider that this complication may not have 
occurred if MMC was applied for 1 min. In our case, 
we also observed apical epithelial hypertrophy after 30 
days, unlike cases reported where only slight epithelial 
changes were found.

Torricelli et al.(9) stated that normal regeneration of 
the epithelial basement membrane (EBM) appears to be 
a critical factor to predict corneal healing with relative 
transparency or vision-limiting stromal opacity. Structu-
ral and functional abnormalities of the regenerated EBM 
facilitate prolonged entry of epithelium-derived growth 
factors into the stroma, which stimulate the development 
of mature myofibrobasts and, therefore, stromal opacity. 
Therefore, abnormal EBM healing of the corneal apex 
might have been the cause for the central corneal opacity 
found in our patient.

Reinstein et al.(5,10) reported that the hyperopic abla-
tion can induce a more abrupt change in curvature than 
myopic ablation, consequently leading to increased 
epithelial compensation. The study showed a doughnut 
epithelial pattern, similar to patients with keratoconus, 
characterized by a thin epithelium localized area sur-
rounded by a thickened epithelial ring. The central 
thinning of the epithelium also flattens the cornea, thus 
simulating a flatter keratometry than the actual stromal 
keratometry. We stress the importance of greater care 
with hyperopic surface treatments, because the actual 
stromal keratometry is steeper than evaluated by topo-
graphy. It would be interesting to conduct a study of 
corneal epithelial thickness in cases that may benefit 
from surface retreatment after previous hyperopic 
treatments, in order to avoid retreating corneas with 
reduced central epithelial thickness.

To the best of our knowledge, this is the first report of 
a case of apical leucoma syndrome after LASIK retreat-
ment and to propose a treatment for this complication. 
It is important to emphasize that this approach can be 
used for focal treatment of corneal opacities without the 
need for extensive epithelial removal. Because of the 
very restricted treatment area, recovery is much faster 
than with conventional PTK, enabling the application of 
sequential PTKs (with an interval of a few weeks) to treat 
larger focal lesions. In addition, it is possible to vary the 
optical treatment zone between the first and subsequent 
ablations on the basis of the residual lesion diameter.

In brief, hyperopic surface retreatment after PRK or 
LASIK can cause apical leucoma syndrome. Focal PTK was 
both effective and safe for treatment of this complication.

Figure 3. A) Only slight residual opacity was observed on biomicroscopy 
after PTK. B) OCT OD was performed after PTK.
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