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used as a substitute not only for epithelial cell proliferation, 
but also as a substrate for epithelial cells to attach to, and 
was transplanted permanently to repair a large intraoperative 
conjunctival defect and to form a filtering bleb. Meanwhile, 
an additional temporary AM transplantation was used to 
protect the primary AM transplantation until epithe-
lialization was complete. Although repair of conjunctival 
buttonholes with AM during trabeculectomy has previously 
been reported [1], the conjunctival area permanently 
replaced in this case was of exceptional size. 

In conclusion, permanent AM transplantation accom-
panied by simultaneous temporary AM transplantation can 
form an AM bleb. Permanent AM transplantation may be 
an appropriate alternative treatment option for large 
conjunctival defects that occur during trabeculectomy. 
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Successful Treatment with Comb-
ined PTK/PRK Guided by Intrao p
erative Skiascopy of Patients with 
Corneal Haze after Surface Ablation

Dear Editor,
Refractive surgeons have become interested in surface 

ablation because this procedure is free of f lap complica-
tions, has less iatrogenic ectasia and yields better visual 

quality. Dealing with corneal haze after surgery, a poten-
tial complication of surface ablation, is very challenging 
for refractive surgeons [1]. Phototherapeutic keratectomy 
(PTK) is one option that may help some patients. However, 
with this procedure, postoperative vision is unpredictable 
because of refractive changes, usually hyperopic shifts af-
ter PTK [2].

We report our experience with two patients who devel-
oped subepithelial haze after surface ablation; both were 
successfully treated with PTK coupled with photorefrac-
tive keratectomy (PRK) with pre-PRK planning using in-
traoperative skiascopy.

Case 1, a 22-year-old male patient was referred to an out-
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patient clinic for corneal haze after epi-laser in situ ker-
atomileusis procedures on both eyes. The patient had been 
experiencing blurred vision at one month postoperatively, 
and was referred to our institution at three months postop-
eratively with progressive, gradual loss of visual acuity in 
both eyes. Vision was 20 / 200 (20 / 32 with -4.00 diopters 
[D] = -1.25 Dcyl 180°) in the right eye and 20 / 200 (20 / 40 
with -4.50 D = -0.75 Dcyl 180°) in the left. Ultrasonic pa-
chymetry measurements were 574 μm in the right eye and 
548 μm in the left. Slit lamp biomicroscopy revealed dense 
subepithelial opacification in both eyes (Fig. 1A) with mod-
erate obscuration (grade 3) of the iris and lens. We planned 
a combined therapy of PTK-PRK-mitomycin C soak-
ing-amniotic membrane transplantation for removal of the 
left eye corneal haze. Transepithelial PTK (7.0-mm diame-
ter, depth 82 mm) was performed using excimer laser 
(Z100; Bausch & Lomb Surgical, Rochester, NY, USA) un-
til we observed the removal of the epithelium. After PTK, 
intraoperative skiascopy was performed in the operating 

room. Interestingly, the skiascope beam was clearly seen 
and the refraction was -3.00 D = -0.50 Dcyl 180°, which 
was different from the value obtained before PTK. PRK 
(6.0-mm diameter, depth 61 mm) was performed, guided 
by the intraoperative skiascopy data. After PRK, a mero-
cel sponge soaked with mitomycin C 0.02% was placed 
over the cornea for 1 minute. Temporary amniotic mem-
brane transplantation was performed. Topical Cravit and 
Pred Forte were each prescribed, four times daily for a 
month. One month after surgery, the identical procedure 
was performed on the right eye. Two months after left eye 
surgery, the subepithelial haze had almost disappeared and 
the corneal surface appeared stable (Fig. 1B). On last fol-
low-up, 4 years after surgery, vision was 20 / 32 (20 / 20 
with plano = -0.50 Dcyl 175°) in the right eye and 20 / 32 
(20 / 20 with +0.50 D) in the left eye (Fig. 1C).

Case 2, a 27-year-old female patient was referred for cor-
neal haze after laser-assisted subepithelial keratectomy. 
Three months postoperatively, subepithelial haze appeared 

Fig. 1. (A) Preoperative slit-lamp photograph demonstrating region of dense subepithelial opacification in the corneal center. (B) Postop-
erative (2 months) photographs show that the subepithelial haze has largely disappeared. (C) Slit-lamp photograph showing resolution of 
central subepithelial hae without reccur 4 years after surgery (left eye).
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Fig. 2. (A) Preoperative slit-lamp photograph demonstrating region of dense subepithelial opacification in thecorneal center. (B) Postop-
erative (2 months) photographs show that the subepithelial haze has largely disappeared. (C) Slit-lamp photograph showing resolution of 
central subepithelial hazy 1 year after surgery (right eye).
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in the right eye and became progressively worse. One year 
after laser-assisted subepithelial keratectomy, vision was 
20 / 200 (20 / 20 with -1.75 D = -1.00 Dcyl 10°) in the right 
eye. Ultrasonic pachymetry measurement was 462 μm in 
the right eye. Slit lamp biomicroscopy revealed a dense re-
gion of central subepithelial opacification in the right eye 
(Fig. 2A), with moderate obscuration (grade 3) of the iris 
and lens. The surgical procedure described above was per-
formed. Two months postoperatively, the cornea appeared 
clear and the corneal surface seemed stable (Fig. 2B). At 
last follow-up 1 year after surgery, her vision was 20 / 20 
(20 / 20 with -0.50 D) in the right eye (Fig. 2C).

To date, the exact mechanism of corneal haze develop-
ment after surface ablation is uncertain. Regardless of the 
technique used, a key event after excimer photoablation is 
epithelial injury, which triggers cytokine release [3,4].

When basement membrane and Bowman’s membrane 
are removed by surface ablation, the regenerated epitheli-
um is supposed to be hyperplastic and adhere strongly to 
stroma. Therefore, manual debridement in management of 
corneal haze carries the risk of uneven stromal exposure. 
To address this problem, we conducted transepithelial PTK 
until the stroma was adequately exposed. 

Although PTK has been reported to be effective in the 
management of superficial corneal haze and irregularity in 
many conditions, refractive changes and irregular ablation 
after PTK are frequently reported [5]. Patients who suffer 
complications after refractive surgery fully expect good 
uncorrected vision after retreatment. It is probable that un-
wanted refractive errors occur after PRK, considering the 
significant ablation depth of PTK.

Therefore, to avoid unwanted refractive changes after 
PTK, intraoperative skiascopy was performed with pa-
tients in the sitting position. We ablated the cornea with 
PRK; however, this procedure was guided by our measure-
ments of adjusted refractive errors. Though we present 
data from only two patients, we suggest that this approach 
is unique to our practice and an effective means of both 

removing corneal haze and avoiding corneal irregularity 
and refractive error after retreatment.

Hunjin Choi, Lockhyun Ju, Jinhyoung Kim, Sukkyue 
Choi, Dohyung Lee
Department of Ophthalmology, Ilsan Paik Hospital, Inje 
University College of Medicine, Goyang, Korea 
E-mail: eyedr0823@hotmail.com

Conflict of Interest

No potential conflict of interest relevant to this article 
was reported.

References

1. Qazi MA, Johnson TW, Pepose JS. Development of late-on-
set subepithelial corneal haze after laser-assisted subepithe-
lial keratectomy with prophylactic intraoperative mitomy-
cin-C: case report and literature review. J Cataract Refract 
Surg 2006;32:1573-8.

2. Zaidman GW, Hong A. Visual and refractive results of 
combined PTK/PRK in patients with corneal surface dis-
ease and refractive errors. J Cataract Refract Surg 2006;32: 
958-61.

3. Wilson SE, Mohan RR, Hong JW, et al. The wound healing 
response after laser in situ keratomileusis and photorefrac-
tive keratectomy: elusive control of biological variability 
and effect on custom laser vision correction. Arch Ophthal-
mol 2001;119:889-96.

4. Netto MV, Mohan RR, Ambrosio R Jr, et al. Wound healing 
in the cornea: a review of refractive surgery complications 
and new prospects for therapy. Cornea 2005;24:509-22.

5. Arfaj KA, Jain V, Hantera M, et al. Phototherapeutic kera-
tectomy outcomes in superficial corneal opacities. Ophthal-
mol Eye Dis 2011;3:1-6.


