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Excimer laser surgery of refractive disturbances by methods of photorefractive keratectomy (PRK) and LASIK within recent years has gained general recognition and wide use. However, in spite of all achievements, it is not always able to completely solve the problems of correction of high myopia (over 10,0 D). The reasons of limited capacities of action on the cornea when performing a “classical” PRK and, in particular, LASIK, are connected with a danger of the development of postsurgical complications with a great amount of ablated tissue and a threat of the development of iatrogenic keratikonus owing to cornea thinning. Correction of high myopia consisting of several stages by the method of PRK was proposed in 1997 at Inter-Branch Scientific and Technical Center “Eye Microsurgery” /1/. At that, the basic indications for a repeated PRK included the incomplete refractive effect of the initial operation and postsurgical opacities reducing a visual acuity. Technological development, especially, the use of the installation «Profile-500” to correct high myopia, sharply reduced a probability of such effects /2,3,4/ and a possibility to perform repeated operations was neglected by little using them sometimes for correction of residual myopia only. However, a working practice with the installation “Profile-500” by the methods “Progressive super-PRK” (Trans-PRK®) show that there is a possibility to choose parameters of laser action, wherein the correction of high and extremely high myopia may be made in two stages (when necessary, three stages), every of which is the most safe complete action, with a predicted refractive effect. The total refractive effect enables to talk of the practical absence of limitations to the source value of myopia even with a thin cornea. These methods are successfully applied in Vladivostok by “Ost-Optic К Co., Ltd.” which by the present performed some hundreds operations to correct high and super high myopia. 
The purpose of optimizing the parameters of laser action of the installation “Profile-500”» operating by technology “Progressive super-PRK” (Trans-PRK®) is to increase efficiency and predictability of refractive operations in patients with high and super high myopia up to a level of similar parameters with the correction of weak and moderate myopia. At the same time, to maintain a high level of safety at the expense of ruling out a possibility of postsurgical keratectasia. 
The said purpose is attained by breakdown of a correction procedure into two stages. In so doing, a negative response of the cornea to the performed action weakens at every stage due to the reduction of a volume of simultaneously ablated tissue. In addition, a probability of cornea thinning in the course of operation is excluded. For the time between the first stage and the second stage a fibercellular  membrane covered with corneal epithelium is formed on the cornea. The thickness and strength of the membrane considerably exceed the source characteristics of Bowman's membrane ablated when performing the first stage. This phenomena may be noted after performing PRK /5/, but the practical use took place only in attempts of prophylaxis and treatment of keratocone by combining the PRK+PTK (phototherapeutic keratectomy – without refractive effect) /6/. A fact is of great importance that postsurgical restoration of the cornea thickness does not involve a significant regress of refractive effect of the fist stage of operation. Physically, it means that the corneal tissue “is prepared” for the second stage, considerably restoring its thickness, increasing strength, but with myopia which is greatly lower than the initial one. Thus, the second stage of the operation in respect to its basic parameters becomes similar to the correction of weak (and moderate) myopia, which is more simple and sparing procedure with a good predictable result.

In addition, at the second stage the doctor well knows probable individual peculiarities of cornea healing after the first stage which may influence upon the final result. 
For review, 66 patients (109 eyes) were taken, whose initial myopia was over 10,0 D, and for whom the second stage was performed. At that, the number of eyes with initial myopia from 10,0 to 14,0 D (Group 1) was 75, from 14,0 to 18,0 D (Group 2) - 30, over 18,0 D (Group 3) - 4 eyes. Based on the results of pre-surgical pachymetry the cornea thickness was 520±50 mcm on the average. 

Correction was performed stage by stage:

1. Initially, not more than 80% of initial myopia was removed transepithelially, which was about 10,0 D and determined by the initial thickness of the cornea.

2. Standard treatment with corticosteroids within 2 months was performed.

3. As desired by the patient, eyeglass or contact correction was selected upon expiration of two months.

4. In 8 - 12 months, the second stage of correction was performed similar to the first one. Parameters of repeated action were selected with some deviations in comparison with the first stage in accordance with residual myopia, cornea thickness and course of refractive result after the first stage. In every specific case in the course of PRK the designed number of impulses on stroma is strictly maintained.

5. Standard treatment with corticosteroids within 2 months was performed.

Visual acuity was determined with the use of efficiency coefficient (EC) /7/, which a ratio of uncorrected visual acuity after operation to maximum corrected visual acuity before operation.

Upon expiration of 12 months after the first stage the following results were received: residual myopia in group 1 was from -1 to -8 D, in group 2 - from -1,5 to -9 D, in group 3 – from  -1,5 to -11 D. The EC after the first stage in group 1 was from 0,2 to 0,7, in group 2 – from 0,2 to 0,5, in group 3 - from 0,1 to 0,5, which is about 60% of the maximum possible visual acuity. The cornea thickness in every group was 400±30 mcm on the average.

Upon expiration of 12 months after the second stage the following results were received: final refraction in group 1 was about - minus 1,31 D, in group 2 – minus 1,07 D, in group 3 – minus 3,12 D. Visual acuity without correction  in group 1 was on the average - 0,57 (EC = 0.78), in group 2 - 0,5 (EC = 0.79), in group 3 - 0,3 (EC = 0.4). The cornea thickness in every group was 400±70 mcm on the average. 


The fact is noteworthy that of the total patients prescribed for the second stage, less than 30% perform it ! As it turned out, it does not depend on the cost of the second stage or any negative feeling during operation. Just uncorrected visual acuity received after the first stage is so sharp contrast with the initial visual acuity that psychologically it is taken as emphatic success. The patient takes a rather conscious decision “leave well alone”! 

CONCLUSIONS: The method of the two-stage correction of myopia with the use of technology “Progressive super-PRK” (Trans-PRK®) on the installation “Profile-500” is maximum safe and enables to reach high functional results in initial myopia over 10,0 D, including in case of the thin cornea.
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