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Abstract
The effect of different dextran concentrations used in corneal
crosslinking for keratoconus patients on corneal thickness.

Prof. AlKara Nahel.

Dr.Hadidi Ghada

purpose:

Study the effect of changing dextran concentrations used in
corneal crosslinking on the thickness of the cornea, visual
acuity, the curvature of the front face of the cornea and
changes in the front and back faces of the cornea in patients
with keratoconus.

Location: department of ophthalmology- AImouassat university
hospital between January 2010 and January 2011.

Materials and methods

This prospective non-randomized case series evaluated 81 eye
for 51 patients with keratoconus that underwent corneal cross-
linking (C3R) with riboflavin and ultraviolet-A (UVA, 370 nm, 3
mW/cm 2)

All patients had these tests:
1. Determine the best corrected visual cuity and the refraction

2. Slit lamp eye examination with a full measure intraocular
pressure and corneal endothelium cell count.

3. Corneal topography (Orobscan) to study the thickness and
the stage of keratoconus and corneal curvature values of and
changes in the front and back of the cornea.

Was divided patients into three groups the first group had

riboflavin solution with dextran concentration of 20% and the
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second group had the riboflavin solution with dextran
concentration of 10% and the third group had the Rebeoflavin
solution with dextran concentration of 6%.

the surgery was explained to the patients and the desired
results of cross linking and the patients didn’t refused to be
part of this study.

The patients were treated with the same technique as
following:

» sterilization of the skin around the eye using a 10% povidone.
* Remove the central corneal epithelium diameter of 8 mm in
the form of a network of vertical and horizontal lines under
local anesthesia.

« distillation of riboflavin 0.1% solution in dextran according to
the group scheduled for half-hour with frequency of two
minutes without the use of speculum.

» Ensure access of the riboflavin to the anterior chamber by
examining on the slit lamp.

» the application of UV 370 nm with a capacity 3 ml watts \ cm
2 and 5.4 dose Jules \ cm 2 for half an hour with continued
distillation.

» bandage contact lens is placed for a week.

» removal of bandage contact lens after healing of corneal
epithelium (3 days).

* periodic emamination of the patients to be re-examined and
to make corneal topography after 1month - 3 months - 6
months and a year later, if possible.

Criteria for entry of patients in the study:

« All patients with keratoconus who have progressive injury
with corneal thickness greater than 400 microns in the thinnest
location if there is not any of the exclusion criteria.

Exclusion criteria:
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 pregnancy and lactation.

* cornea with previous herpes infection.

« sensitivity of riboflavin.

» The presence of corneal scar resulting from the development
of keratoconus.

Follow-ups:

Patients were followed up after a month, 3 months, 6 months,
a year and take the following values:

1. Corrected visual acuity

2. Value of the spherical correction

3. Cylindrical correction value

4. spherical Equivalent

5. Median value of the curvature of the front face of the cornea
K

6. Corneal thickness in the thinnest location

7. Thickness of the cornea in the apex

8. The highest point on the front in a circle 4 mm central

9. The highest point on the back in a circle 4 mm central

And the comparisons are as follows (before, after a month),
(before, after 3 months), (before, after 6 months), (before, after
a year) for each sample separately

After that was a comparison between patients of the three
samples include the following:

6. Corrected visual acuity

7. spherical Equivalent

8. Median value of the curvature of the front face of the cornea
9. Corneal thickness in the thinnest location

10. Thickness of the cornea in the apex
And that after a month, 3 months, 6 months, and years after
that to make sure that there is no statistically significant
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difference between these values in patients with the three
groups prior to curing.

Results:

1- patients treated with 20% dextran:

The average corrected visual acuity is 0.6 + 0.02 and after one
month 0.71 = 0.18, where it was observed a significant
improvement statistically significant after 3 months 0.65 + 0.15
improvement is statistically significant, and after 6 months 0.73
+ 0.15 improvement statistically significant and one year after
0.77 £ 0.17 improvement an important statistically.

The mean spherical equivalent to correct prior to curing -3.0 +
2.1 and after a month and -3.6 + 3.4 after 3 months and -3.8 +
3.2 after 6 months and -3.9 + 3.2 years after -3.2 + 3.2 without
a statistically significant difference.

The value of curvature of the front face K prior to curing is 50.8
+ 3.3 and a month after 50.1 + 3.1, when decreases are
observed statistically significant, and after 3 months 48.4 +2.7
and after 6 months 48.5 = 3.4 year after 47.8 + 3.6 when the
decrease is not significant statistically.

The average thickness of the cornea in the thinner location
prior to curing 443 = 31 and a month after 398 + 33 and after 3
months 431 + 50 and after 6 months 432 + 52, when decreases
are observed statistically significant in these periods, but after a
year the thickness is 439 + 46 without significant difference
statistically.

The average thickness of the cornea in the apex prior to curing
456 = 35.6 and a month after 405 £+ 30 and after 3 months 441
+ 49 and after 6 months 442 + 54 .4, when decreases are
observed statistically significant in these periods, but after a
year the thickness is 452 + 45.8 without significant difference
statistically..

96



2- patients treated with 10% dextran:

The mean corrected visual acuity before cross linking is 0.77 +
0.1 and afterone month is 0.81 + 0.14

After 3 months 0.84 = 0.16 after 6 months and 0.88 + 0.17 was
not statistically significant improvement on the continued follow-
up period.

The mean spherical equivalent to correct prior to curing -1.6
1.4 and after a month and -1.4 £ 0.9 after 3 months and -1.9
1.3 after 6 months, -1.7 £ 0.9 without a statistically significant
difference.

The value of the average curvature of the front face of the
cornea prior to CXL 47 £ 3.6 and after a month 46.6 + 3.6 after
3 months 46.7 + 4.6 after 6 months 46.8 + 2.7 without
significant difference statistically..

The average corneal thickness in the thinnest location prior to
curing is 462 = 41 a month after 442 + 40 and after 3 months
424 + 58 after 6 months 444 + 58, it was observed statistically
significant decrease in these periods.

The average thickness of the cornea in the apex prior to curing
is 473 + 39 a month after 405 = 30, where the lack of
statistically significant event, and after 3 months 452 + 55 after
6 months 468 * 45 decrease was not statistically significant.

3- patients who use them, dextran 6%:

The average corrected visual acuity prior to CXL is 0.68 + 0.23
and after one month 0.65 * 0.23, where the observed decline
is not statistically significant, and after 3 months 0.71 + 0.21
and after 6 months 0.79 + 0.20 and one year after 0.78 £ 0.18
and the improvement was significant statistically on the
continued follow-up period .
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The mean spherical equivalent is 3.4 £ 4.1 and after a month -
3.3 £ 4.2 after 3 months -3.4 + 3.6 after 6 months -2.7 + 3.3
years after -3.1 + 3.3 without a statistically significant
difference.

The average curvature of the front face of the cornea prior CXL
K prior to curing is 46.7 + 4.0 and a month after 46.8 + 4.0,
where the observed increase is not statistically significant, and
after 3 months 46.3 + 3.7 and after 6 months 45.8 + 3.5, where
the decrease in the value of K is significant statistically, and a
year later The average value of K 46.7 £ 3.9 when the
decrease was not statistically significant.

The average thickness of the cornea in the thinner location
prior to curing 468 + 38 and a month after 440 + 36 and after 3
months 449 + 43 where the observed decrease is statistically
significant, and after 6 months 458 *+ 43 and a year after 464 *
45, where the decrease is not statistically significant in this
periods.

The average thickness of the cornea in the apex prior to curing
474 + 36 and a month after 443 = 36 and after 3 months 459 *
43 and after 6 months 467 + 46, where there decrease is
statistically significant, but a year later the thickness of the
cornea in the peak is 473 + 46 there decrease is not statistically
significant

4- comparasion of the three samples:

Corrected visual ability: It was noted there is no statistically
significant difference in the value of the visual ability of patients
depending on concentration of dextran user.

Thickness of the cornea in the thinner point: It was noted that
the values of the thickness of the cornea in the thinner point in
patients who use them to dextran 6% were greater significantly
statistically from patients who used them to dextran 20% after a
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month and 6 months to a year without a significant difference
statistically in the thickness of the cornea in the thinner point in
the other comparisons.

Thickness of the cornea in a apex: It was noted that the values
of the thickness of the cornea in the peak in patients who use to
dextran 6% were greater significantly statistically from patients
who used them to dextran 20% after a month and 6 months
without a significant difference statistically in the thickness of
the cornea in the peak in the comparisons of other .

Median value for the curvature of the front face of the cornea K:
It was noted that the value of K in patients who use them
dextranconcentration of 6% were less statistically significant
than the patients who used them to dextran 20% after 6 months
without without a significant difference statistically in the value
of K moderation in comparisons of other .

Equivalent to the spherical correction: It was noted that there
was no statistically significant difference in the value of the
spherical equivalent correction between any of the three
groups.

Conclusion:

Whatever the concentration of dextran, CXR improved
corrected visual acuity without noticing a difference in the
values of the correction for patients. It also maintained the front
and back of the cornea without statistically significant
differences from values before curing, and the thickness of the
cornea in the apex has dropped in all patients without being
affected by changing concentrations of dextran.

But the use of dextran 6% led to a decrease in the thickness of
the cornea in the thinnest location after a year less than
dextran 20% and dextran 10%.

The use of dextran concentration of 6% led to a decrease in
the value of K greater within six months of follow-up and then it
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returned to the values of K after a year without significant
difference from values before curing in all patients regardless of
the concentration of dextran.
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