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The Effect of Mitomycin C on the number of Keratocytes on the Posterior Wall of the Stroma of

Cornea after Photorefractive Keratectomy
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ABSTRACT

Introduction: We have decided to investigate its effect on a number of
keratocytes on the posterior wall of the stroma of cornea, in which stromal
removal depth has little effect on.

Methods: This is a cohort clinical trial. All patients with the required criteria for
entering the study after filling the consent, they were first examined by the
Confoscan Ill system and then the number of keratocytes on the posterior wall
of the stroma of cornea was measured. At the end of the treatment, patients
were followed up (end of month 3) with posterior keratocytes cells’ count.
Results: In this study, out of 13 patients (26 eyes) referring to the clinic, 8
(51.5%) were male and 5 (38.5%) were female. The mean refractive index
before surgery was -3.6 + 0.8 diopters. Also, the mean number of keratocytes
on the posterior wall of the stroma of cornea after surgery was 714.7 + 12.9,
with the lowest of 697.5 and the highest of 726.3. There was no statistically
significant difference between the number of keratocytes before and after
surgery (P = 0.838).

Conclusion: The use of 0.02% mitomycin, topically, during keratorefractive
surgery does not affect the number of keratocytes on the posterior wall of the
stroma of cornea.
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OzZET

Amag: Stromal ¢ikma derinliginin ¢ok az etkisi oldugu korneanin stroma
posterior duvarindaki keratositler tizerindeki etkisini arastirmaya karar verdik.
Yontem: Bu bir kohort klinik galismasidir. Onami doldurduktan sonra ¢alismaya
girmek igin gerekli kriterleri olan tim hastalar, 6nce Confoscan Il sistemi ile
muayene edildi ve daha sonra korneanin stromasinin arka duvarindaki keratosit
sayisi 6l¢uldi. Tedavinin sonunda, hastalar arka keratosit hiicrelerinin sayimiyla
(3 ayin sonunda) takip edildi.

Bulgular: Bu ¢alismada klinige basvuran 13 hastanin 26'si (8 gozu), 8'i (% 51,5)
erkek, 5'i (% 38,5) kadindi. Ameliyat 6ncesi ortalama kirilma indisi -3.6 + 0.8
diyopterdi. Ayrica, ameliyat sonrasi kornea stroma posterior duvarindaki
ortalama keratosit sayisi 714.7 + 12.9 idi, en diisik 697.5 ve en ylksek 726.3 idi.
Cerrahi 6ncesi ve sonrasi keratosit sayisi arasinda istatistiksel olarak anlamli bir
fark yoktu (P = 0,838).

Sonug: Topikal olarak, keratorefraktif cerrahi sirasinda% 0.02 mitomisin
kullanimi, korneanin stroma duvarinin arka duvarindaki keratosit sayisini
etkilemez.
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INTRODUCTION

Photorefractive keratectomy is a popular refractory surgery that has been
shown to be effective and safe for refractive errors of the eye (1). The argon
fluoride laser excimer with a wavelength of 193 nm reduces the refractory
errors through the exfoliation of the anterior stroma of cornea and changing
the curve of the anterior surface of the cornea. The absorption rate of 193 nm
in the cornea is extremely high. The carbon-carbon and nitrogen-carbon
bindings form a large part of the cornea collagen peptides. A photon with a
wavelength of 193 nm has a remarkable ability to break down the bonds
directly (2). Laser excimer radiation divides the cornea collagen peptides into
smaller portions, and with each laser pulse, a clear amount of corneal tissue is
removed from its surface. In photorefractive keratectomy, after removing the
epithelium, the tissue is exfoliated to change the corneal refractive efficiency.
The natural structure of the extracellular matrix is changed after PRK. Along
with the change in cell numbers and form, a variable amount of disorganized
extracellular matrix and myofibroblast is created, with the final result of
reduced transparency of the tissue by creating corneal sub epithelial opacity,
which is clinically significant in some patients (2). Many studies have shown
that reduction of corneal opacity occurrence after photorefractive keratectomy
with mitomycin C is possible alongside surgery (3). Mitomycin C is an anti-
tumor alkalizing drug that was first isolated in 1956 from Streptomyces
caespitosus (4). MMC has its own effect by interfering with DNA replication,
thereby preventing protein production and inhibition of mitoses. It works in all
the cells, regardless of the stage of division of the cells, but it has the most anti-
proliferation effect on the cells that are rich in mitosis. It has different uses in
ophthalmology (4). Since the early 1960s, MMC has been used to prevent
recurrences after the Pterygia surgery, as well as to increase the success of
filtration practice and as an alternative to conjunctival epithelial neoplasia.
MMC is also used as an effective pharmacokinetic method for regulating the
restorative response, reducing fibrosis, and improving the result of
keratorefractive surgery (5). Prophylactic use of 0.02% mitomycin C solution
decreases corneal opacity, improves uncorrected vision (UCVA), thereby
improving visual outcome after corneal refraction (6). Despite these results,
researchers have shown remarkable toxic effects of MMC and there are
concerns about the side effects of this drug. Mitomycin ¢ has the ability to
destroy all three major corneal cell types including epithelial cells
(differentiated epithelium and limbal zone), stromal (keratocytes) and
endothelial (7, 8). Since PRK is one of the most common refractive corneal
surgeries at Zahedan Eye Center, and in all of these patients, topical mitomycin
C is used to prevent corneal opacity, we have decided to investigate its effect
on number of keratocytes on the posterior wall of the stroma of cornea, in
which stromal removal depth has little effect on.

METHODS

This is a cohort clinical trial study. Patients referred to Al-Zahra
Ophthalmology Clinic were nominated for a photorefractive keratectomy and
had myopia with -2 to -5 D. Sampling was done easily among patients referring
to Al-Zahra Ophthalmology Hospital

Inclusion Criteria: patients undergoing photorefractive keratectomy

Exclusion criteria: prohibition of refractive surgery such as dry eye, blepharitis,
corneal ulcer, corneal hump, dystrophy with corneal degeneration, cataracts,
glaucoma, retinal diseases, and those with less than 350 microns have a
remaining thickness of corneal stroma.

All patients with the required criteria for entering the study were examed and
configured by the Confoscan Ill device (Nidek company) after filling out the
consent form. The information obtained was recorded on the disk (Figure 1).
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Figurel. Number of posterior Stromal keratocytes before the surgery.

Clinical data for patients, including uncorrected vision measurements and
best visibility corrected by spectacles (UCVA, BSCVA) by the Snellen table,
refractive manifest errors and cycloplegic, anterior segmental examination with
a slit lamp, open pupil examination of the retina, pressure measurement of the
eyes and pentacles were done and recorded on special forms. At the end of the
follow-up of the patients (end of month 3), recounting the number of posterior
keratocyte cells was performed and registered by the Confoscan Il machine
(Fig. 2). To carry out the keratocyte count on each level, keratocytes were
manually taken from the center of the cornea of the patients. A complete layer
of endothelium to epithelium was obtained at each time, and it was
represented as a curve by a z-scan, and the distance of 50 microns, posterior to
the membrane was considered as the posterior layer of the stroma.
Subsequently, by Navis program that was installed on the device by default, the
cells were manually counted in an area of 0.4 mm? (ORI) with a wavelength of
193 nm, 40 Hz constant pulse repetition and a 96-millijoul ray exposure. A 5.0%
tetracaine hydrochloride topical drop was used for corneal anesthesia, 10%
betadine as antiseptic for skin around the eye and eyelid for 3 minutes and 20
cc of normal saline solution for washing. 8 mm epithelium of the center of the
cornea was removed using alcohol in 20 seconds and photoablation was
performed by the software. After preparing mitomycin C, vials of 2 mg with 10
cc distilled water were then diluted, then 0.02% mitomycin-impregnated
sponge after complete drying on the cornea stroma after laser harvest was kept
for 20 Seconds. After that, it was washed with a BSS solution and a replaced by
a contact lens. After surgery, patients were treated with 0.5% chloramphenicol
drop for 6 weeks every hour, as well as betamethasone drop 0.1% to complete
corneal epithelization every 6 hours. After complete repair of corneal
epithelium (between days 3 and 5), the contact lens was removed and follow-
up examinations were performed on days 1,3,7 and months 1,3,6 after the
surgery. As mentioned above, at the end of the month 3, recounting the
number of posterior keratocyte cells was repeated and registered by the
Confoscan Il machine. At the end, the data collected by examinations before
and after the operation were analyzed by SPSS software version 18 and by
paired t-test exams.
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Figure 2. Number of posterior stromal keratocytes after the surgery in the same
patient.

RESULTS

In this study, out of 13 patients (26 eyes) referring to the clinic, 8 (51.5%)
were
male and 5 (38.5%) were female. The mean refraction index before surgery was
-3.6 + 0.8 diopters. The lowest and highest rates were -5 and -2.25 (chart 1). In
this study, the mean corneal thickness of patients was 538.1 + 41.2 microns.
The minimum thickness was 485 microns and the highest was 879 microns
(chart 2), with a mean ablation rate of 74.7 + 15.6 patients. The lowest level
was 46.4 and the highest was 103.8 (chart 3). The mean number of posterior
keratocytes of the posterior wall of the corneal stroma before the surgery was
714.6 + 12.1 (Figure 1), and its lowest value was 698.5 and the highest was 726
(chart 4). Also, the mean number of posterior keratocytes of the posterior wall
of the corneal stroma after the surgery was 714.7 + 12.9 (Figure 2), with the
lowest of 697.5 and the highest of 726.3 (chart 5). There was no statistically
significant difference between the number of keratocytes before and after
surgery (P = 0.838) (Table 1).
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Chart 2. Patients’ corneal thickness indexes.
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Chart 3. Patients’ ablation amount.

Chart 4. Average number of keratocytes of posterior wall of stroma of cornea
before the surgery

Chart 5. Average number of keratocytes of posterior wall of stroma of cornea
after the surgery
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Table 1. Number of keratocytes of posterior wall of stroma of cornea before
and after the surgery
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DISCUSSION

Prophylactic use of MMC may be a useful adjuvant treatment, especially in
high risk cases; however, the potential MMC toxicity is a concern, and therefore
the risk and benefit ratio of it should be evaluated (9). Previous studies have
shown that 0.02% mitomycin is less effective in reducing post-PRK operation
opacity (4). Damage to epithelial cells during LASEK surgery or PRK leads to the
release of cytokines, including IL-1, which ultimately activates the apoptosis of
keratocytes via Fas-Fas Ligand (4). MMC can prolong the apoptosis of
keratocytes after PRK (10, 11). In the usual way, following the regional
apoptosis of keratocytes, their proliferation and the conversion of keratocytes
to myofibroblasts, causes scarring. The process of converting keratocytes into
myofibroblasts is inhibited by corticosteroids and MMC, which leads to
decreased scarring (12). In this study, the effect of MMC on the number of
keratocytes on the posterior wall of the stroma of cornea was evaluated, and
there was no change in the number of corneal keratocytes before and after
surgery, and there was no statistically significant difference between them.
Most studies have also been consistent with our study. In a study by Midena et
al. In 2007, PRK with 0.02% mitomycin C did not have a reverse effect on the
number of corneal keratocytes (13). Goldsberry et al. in 2007 also found that
MMC prescription to prevent opacity after PRK surgery had no significant
quantitative and qualitative effect on endothelial cell density and
morphometric parameters (9). Katbab et al. in 2008 concluded that the use of
mitomycin C in the surgical site in keratorefractive surgeries did not have a
reverse effect on epithelial repair and the location of the flap or endothelium
health, and recommended more human studies (14). Of course, in a number of
studies, the results also differed with our study, so in a study by Lee et al in
2001 it was shown that prescription of topical MMC cause apoptosis of
keratocytes and may cause myofibroblasts to die through the induction of
apoptosis and necrosis (15). Netto et al. in 2006 reported the reduction of
cellularity of the anterior corneal stroma in one month after MMC prescription
(16). Similarly, Kim et al. in 2003 reported low cellular continuity more than 6
months after PRK using MMC (17). in the current study, there was no reduction
in keratocytes’ count within 3 months of follow-up, so in this study, topical use
of mitomycin C with the concentration and duration mentioned is safe and did
not have any reverse effect on epithelial repair or endothelial health during the
keratorefractive surgery; In general, it indicates the effectiveness of this
therapeutic approach. More follow-up is needed to study the long-term
complications of mitomycin C and careful usage is recommended to prevent so.

CONCLUSION

The use of 0.02% mitomycin, topically, during keratorefractive surgery does
not affect the number of keratocytes on the posterior wall of the stroma of
cornea. According to the results of the present study, it is suggested that a
study with a larger number of samples, with a longer follow-up time and a
longer period of time with 0.02% MMC, should be considered.
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