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We have conducted a research on the effects of dynamic electro neuro stimulation (DENS) on corneal implant adherence as well as on the possibilities of improving functional results and of reducing rehabilitation time(period) after excimer laser surgeries. The data are based on (studying)a group of 30 patients. The subject of the research is the effect DENS has on some ophthalmoergonomic data (accommodation ability, low-contrast visual acuity, low-contrast sensitivity) that affect the sight in the postoperative period. DENS has been applied in the postoperative period by the use of the apparatus ViDens. The control group consisted of 30 persons who did not receive DENS-treatment during this period. It has been shown that the application of DENS after excimer laser surgeries has a variety of multiple component effects. Is shows a distinct analgetic and anti-oedemic effect, accelerates the adherence to corneal epithelial implants, improves corneal regeneration quality, improves and accelerates the regeneration of the visual function, leads to a stronger and much faster stabilization of the refraction effect and makes a more exact diagnosis possible.

Today excimer laser surgery is very important for the performance of refraction operations for the correction of myopia. The major methods are LASEK (EPI-LASIK) and LASIK (INTRA-LASIK). Every surgical method has its weaknesses. Some of these are the pain syndrome in the early postoperative period, an imperfect adherence to the corneal implant and a prolonged regeneration period of the visual functions. Specialized literature pays much attention to the problem of adherence to the corneal implant after excimer laser operations.
It has been shown that there is a relation between the quickness and character of adherence and the degree of the implant’s clearness afterwards, which in turn affects the refraction result of the performed operation. Also, the professional focus is very much on the treatment possibilities for patients who have undergone refraction operations. Several authors state that some functions like e.g. low-contrast acuity, three-dimensional contrast acuity or light sensitivity appear in the period of 6 weeks after surgery. A major problem of modern 
refraction surgery is the transitory dry eye syndrome and some other complications. The majority of practical research is concerned with the medical treatment of these complications. Apart from the methods named above electro stimulation is another method applied in ophthalmology for the treatment of different pathological processes [1,4,6,8,10]. Electro stimulation has turned out to be a useful device for resolvation(resolution) of many problems. 
The aim of this work is to examine the effects dynamic electro neuro stimulation has on the adherence to corneal implants after excimer laser surgeries with LASEK technology. The focus is on the the possibilities of improvement of functional results and on the reduction of the regeneration time(period) in cases of visual function. This is especially important for professions in which visual functions play a major role.
Materials and Methods

We worked with ViDens equipment which consisted of: 
· percutan electro stimulator DENAS
· paraorbital exit electrode

The study of the effects of DENS- therapy after refraction operations in cases of myopia has been conducted with 30 patients (60 eyes), consisting of(including) 15 male (50%) and 15 female (50%) test persons. Their age ranged from 23 to 47 years (the average age was 30,4+_0,8 years). The degree of myopia varied from -5,0 to +- 0,25 dioptres, the mean was -9,79+-0,25 dioptres. The patients in the study group and the control group were chosen with the aim of providing approximately the same degree of myopia, corneometric data and extent of the surgery. We worked with the excimer laser MEL-60 (Germany). 
DENS-therapy has been applied since the first day after surgery. It was applied to the paraorbital zone by using the MED program in the „therapy“ mode with a frequency of 77 Hz. per 10 minutes, in the neck zone in the „test“ mode and latent trigger zones were treated in the „therapy“ mode with the frequency of 77 Hz. per 3-5 minutes (each only 12-14 times).
The evaluation of the results for the study group and the control group were based on the following criteria:

· examination of visual acuity with correction

· examination of low-contrast visual acuity with the help of a letter-board projector Carl Zeiss Jena with the contrast of 18%

· potential of corresponding accommodation

· duration and quality of adherement to corneal epithelial implant as well as subjective feeling

Results and Evaluation
In all patients of the study group a strong analgetic effect could be observed – the feeling of pain was less strong and subsided earlier than was the case in the control group. There was no intolerance to the procedure and no allergic reactions within the study group.
Special attention was payed to the degree of distinctness concerning postoperative reactions. In the main group the degree of the retina syndrome was lower, the adherence to the corneal epithelial implant progressed faster.
Two variants of adherence to the corneal epithelial implant were observed:
Positive: complete adherence

Negative: minor margin defects of the implant showing oedemic margins and parts which did not adhere tightly and were instable

The eyes of all study group patients receiving DENS therapy showed the positive variant of the corneal epithalization (100% of the cases).
Within the control group which was not treated with DENS the positive variant could be observed in 47 cases (78,3% of all cases). In 13 eyes (21,7%) the negative variant of the corneal epithelial adherence was detected, which was accompanied by the cornea syndrome. There was a direct connection between the distinctness of the corneal epithelial oedema and the character of its adherence. The more distinct the oedema was, the more difficult was the adherence.

The adherence period of corneal epithelial implants in the study group was shorter than in the control group. As for the study group, in 100% of the cases the adherence time(period) of the corneal epithelial implant did not exceed 48 hours. In the control group 37 eyes (61,7%) adhered within 48 hours , 21 eyes (35,0 %) within 72 hours, and with 2 eyes (3,3%) adherence occurred even later.
Table „Time(period) of Adherence to Corneal Epithelial Implants“

observation period
DENS-therapy (60 eyes)
control (60 eyes)




number of eyes
%
number of eyes
%

48 hours


60

100

37

61,7

72 hours






21

35

>72 hours






2

3,3

Visual acuity occurred earlier in the group that had received DENS therapy. The difference was especially pronounced in the first week of observation. In the period of one week and one month visual acuity without correction was even higher in the main group. We would also like to stress the fact that one month after the operation incorrigible visual acuity was higher than the maximum of corrigible visual acuity before the operation in all groups.

The data provided in the table below are statistically reliable, P<0,05.
Table „Visual Acuity“

observation period
DENS-therapy (60 eyes)
control (60 eyes)

before surgery
0,73+0,01 (with max. cor.)
0,73+0,01(with max. cor.)

1 week


0,64+0,01


0,57+0,01

1 month

0,86+0,02


0,85+0,02

As myopic eyes have lower functional possibilities (such as accommodation abilities, low-contrast visual acuity, low-contrast sensitivity) than emmetropic eyes to begin with, it is very important to improve these functions in order to achieve a good refractual result after the operation. [7]
What is especially interesting is the fact that low-contrast visual acuity in the control group decreased after the surgery and reached the original level only a month after the operation. In the group treated with DENS this value exceeded the level before surgery. Accommodation ability in the group undergoing DENS therapy was higher than in the control group after a week as well as after a month following surgery.

Observed feature
before surgery 

period after operation







1 week 


1 month







dens
control


dens
control

 low-contrast acuity
0,51+0,02
0,32+0,01
0,23+0,01
0,53+0,02
0,050+0,02
accommodation ability 2,5+0,25
2,5+0,25

1,5+0,25

5,0+0,25

3,0+0,25
The data provided in this table are statistically reliable, P< 0,05.

Conclusion
1. The application of DENS therapy after excimer laser surgeries has a variety of positive results. It has analgetic and anti-oedemic effects, shortens the time(period) of adherence to corneal epithelial implants and lowers the risk of complications that could affect the result of the surgery in a negative way.
2. DENS leads to a fast regeneration and improvement of visual functions, which have an immediate influence on the refraction effect of the surgery.
3. DENS is an important factor in the effectiveness of excimer laser surgeries. As the ViDens appliance can be used easily and comfortably, it can also be recommended to patients for home use in order to improve their visual functions. 
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