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ABSTRACT

Objectives: The aim of this study was to evaluate visual and refractive outcomes after Veriflex phakic
intraocular lenses (plOL) implantation in moderately myopic eyes as well as postoperative complications.
Methods: This prospective clinical study included 40 eyes of 26 patients which underwent implantation
of Veriflex for correction of myopia from -6.00 to -14.50 diopters (D) in the Eye Clinic Svjetlost Saraje-
vo, from January 2011 to January 2014. Uncorrected distance visual acuity (UDVA), manifest residual
spherical equivalent (MRSE), intraocular pressure (IOP), endothelial cell (EC) density were evaluated
at one, three, six and 12 months. Other complications in postoperative period were evaluated. For
statistical analysis SPSS for Windows and Microsoft Excel were used. Results: Out of 26 patients 14
had binocular and 12 monocular procedure, with mean age of 29.846.5 years. After 12 months mean
UDVA was 0.73+0.20. Mean MRSE was -0.39+0.31D and 90% of eyes had MRSE within +1D. EC loss was
718+4.33%. There was no significant change of IOP by the end of 12 months follow up period. The only
intraoperative complication was hyphema and occurred in one eye. Few postoperative complications
were: subclinical inflammation in three eyes (7,5%), pigment dispersion in four eyes (10%), ovalisation
of papilla in 2 eyes (5%) and decentration of plOL in 2 eyes (5%). Conclusion: Implantation of iris-claw
phakic lenses Veriflex for treating moderately high myopiais a procedure with good visual and refractive

results and few postoperative complications.

Key words: iris claw intraocular lens, myopia, refractive surgery.

1. INTRODUCTION

The main objective of refractive sur-
gery is improving the patient’s quality
of life by decreasing their dependence
of spectacles and contact lenses. This is
why any complication after refractive
surgery has a dramatic impact on the
patient’s quality of life. Over the last 2
decades, excimer laser keratorefractive
procedures have become the standard of
care for correction of wide range of re-
fractive errors with generally excellent
outcomes (1).

For patients not suitable for corneal
surgery, implantation of phakic intra-
ocular lens (pIOL) can be a good alter-
native (2).

Currently, there are two types of
pIOL: anterior chamber pIOL and
posterior chamber pIOL. The iris fix-
ated lenses are anterior chamber pIOL
and can be rigid, made of polymethyl
methacrylate (PMMA) or foldable ver-
sion where optic is made of polysul-

fone and two opposed PMMA haptics
that enable fixation on the mid-periph-
eral iris (3) This foldable phakic I0L
has the advantage over PMMA Ar-
tisan lens because it can be inserted/re-
moved through a small corneal incision
without sutures (4).

Phakic IOLs have a number of advan-
tages such as preserving corneal tissue
and decreasing the risk of ectasia, main-
taining the corneal shape without in-
ducing high order aberrations and the
possibility of removal (5). The other
advantages are the facts that iris-claw
pIOLs can be centered over the pupil,
which is important in eyes with a de-
centred pupil, than preservation of the
tear film and the accommodation (6).

The main disadvantages of the iris
claw pIOL are the difficulty of implan-
tation, the potential damage to the iris
and endothelium. Postoperative com-
plications are endophthamitis, IOP el-
evation, subclinical inflammation, cor-
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neal decompensation, dislocation of pIOL, cataract forma-
tion, retinal detachment, pupil ovalisation and pigment dis-
persion (7-10).

Many studies showed safety, efficacy and high predict-
ability of pIOLs implantation (11-13).

2. MATERIAL AND METHODS

This prospective clinical study included 40 eyes from 26
patients who underwent implantation of Veriflex for correc-
tion of myopia from -6.00 to -14.50D in Eye Clinic Svjetlost
Sarajevo from January 2011 to January 2014.

Each patient included in this study had stable myopia for
two years and contraindication for corneal refractive surgery.
Anterior chamber depth (ACD) was = 3.0mm, EC count was
> 2300 cells/mm?2, mesopic pupil diameter < 6.5mm, astig-
matism < 2.0D.

Exclusion criteria were: patients younger than 21 years of
age, active pathology of the eye, cataract, glaucoma, chronic
or recurrent uveitis, prior operative procedure, macular and
retinal pathology, autoimmune systemic diseases, diabetes,
and pregnancy.

Preoperative examination included: uncorrected dis-
tance visual acuity (UDVA), corrected distance visual acuity
(CDVA) (shown in decimal Snellen values), manifest and cy-
cloplegic refraction using autorefractometar (Rexxam Co.,
Ltd., Kagava, Japan), IOP (Ato Non-Contact Tonometar,
Reichert Inc., Buffalo, NY, USA), biomicroscopic examina-
tion (Construction StrumentiOftalmicy—CSO, Florence,
Italy), fundus examination, corneal toporgaphy (Wavelight,
Allegreto Oculyser, Erlangen, Germany), EC count (Spec-
ular CSO, Florence, Italy) and pupil size (Pupilographer,
Florence, Italy).

Phakic IOL calculations are based on nomograms or soft-
ware developed by the manufacturers (AMO) which accounts
refractive error, corneal curvature, and anterior chamber
depth, with target of emmetropia. When the emmetropic
lens were not available (because of 0.50D steps in lenses),
slight myopia was preferred.

Corneal incision of 3.2 mm was centered at twelve o’clock
. Two vertical paracentesis were performed at two and ten
oclock. After the intracameral injection of myotic and vis-
coelastic material the pIOL (Veriflex, AMO, Santa Ana, CA,
USA) was implanted in anterior chamber. Phacic IOL was
fixated with enclavation needle on three and nine o’clock po-
sition on iris. After peripheral iridectomy and removal of vis-
coelastic material, hydration was performed along corneal
incisions.

One and seven days after surgery, UDVA, IOP and biomi-
croscopic examination were recorded. At other testing inter-
vals (one, three, six and twelve months), a complete exam-
ination was performed, which included UDVA, CDVA, IOP,
MRSE, EC count, biomicroscopy (slit-lamp exam), ophtthal-
moscopy.

This investigation was approved by the Ethics Committee
at Eye Clinic Svjetlost, Sarajevo. The Tenets of the Helsinki
Agreement were followed throughout. All patients signed in-
formed consent for the study.

Statistical analysis

Statistical analysis was performed using Statistical Package
for the Social Sciences (SPSS) version 19.0 for Windows (Chi-
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cago, IL, USA) and Microsoft Excel version 11.0 (Redmond,
WA, USA). The comparisons between the preoperative and
postoperative periods was performed with the Wilcoxon
signed rank test. Value of p<0.05 was considered statistically
significant.

3. RESULTS

Refractive outcomes of 40 eyes from 26 patients, who
underwent implantation of Veriflex were observed. Out of
these patients 14 of them had binocular and 12 monocular
procedure, 53.8% (14/26) were males and 46.2% (12/26) fe-
males. Mean age was 29.8+6.50 (21-41) years. Preoperative
mean UDVA was 0.02+0.02, and mean CDVA 0.63+0.15.
Mean preoperative sphere was -10.64+2.03D (from -14.50 to
-6.00D). Mean astigmatism was -1.07 £ 0.65D (from -2.00
to -0.25D). Mean SE preoperatively was -1.88+2.16D. Mean
Veriflex lens power was -11.04+2.16D. Mean ACD was
3.70£0.25mm. Preoperative mean of EC was 2605.57+131.75.
Intraocular pressure preoperatively was 15.12+2.34mmHg.

After 12 months, mean UDVA was 0.73+0.20. Statistically
significant progression of UDVA between measurement in-
tervals in first month was found (p<0.05), after which there
was no statistically significant change (Graph 1). After 12
months UDVA was 20.5 in 87.5% of eyes, and UDVA was
>0.8 in 57.5% of eyes. Mean MRSE was -0.39+0.31D after
one year. The MRSE values were dropping significantly
one month after the treatment to -0.46D (ranging -1.13 to
-0.50D) compared to -11.88D preoperatively (p<0.005), and
stayed stable without statistically significant changes over the
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Graph 1. UDVA values in follow up period (UDVA- Uncorrected distance
visual acuity, Pre op — Preoperative, m- months, n — number)

-05 -0 -05
: i = 7
- //
S/
-15 /
-20 / 7S th
= S11,83 e dian
=l — 25th
-35
-40
WRSE MRSEL m |MRSE3m MRSEG& m |MRSELZ m
preop. |

Graph 2. MRSE values in follow up period (MRSE (D)- manifest
residual sphere equivalent, pre.op- preoperative)
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follow up period (Graph 2). After 12 months, 90% of eyes had
MR SE within +1.0D.

One eye (2.5%) lost one Snellen line and fifteen eyes (37.5%)
gained one line, six eyes (15%) gained two lines and four eyes
(10%) gained three lines.

After one year, EC loss was 7.18+4.33%. (p<0.005) (Graph
3). The loss of endothelial cells was the biggest in first postop-
erative month (6,10+4,21%)

Hyphema occurred as the only intraoperative complication
in one eye. Postoperative complications were IOP elevation
in 2 eyes (5%), subclinical inflammation in three eyes (7.5%),
pigment dispersion in four eyes (10%), pupil ovalisation in
two eyes (5%) and decentration of pIOL in two eyes (5%).

4. DISCUSSION

Phakic IOLs are an effective treatment for the correction of
moderately high myopia and have significant advantages such
as immediate diopter correction, stability, relative simplicity
and reversibility (11).

UDVA showed significant improvement over preopera-
tive values in first postoperative week and remained stable
throughout the whole follow-up period. Preoperative UDVA
was 0.03£0.20 and increased to 0.73+0.20 at the last post-
operative visit. Mean postoperative UDVA values from 1 to
12 months did not show statistically significant differences
p>0.05. Therefore, stable UDVA was achieved in the early
postoperative period after implantation of Veriflex.

After 12 months UDVA was > 0.5 in 87.5% of the eyes and
UDVA was> 0.8 in 57.5% of the eyes. Coullet reports UDVA
2 0.5in 77.4% of the operated eyes after 1 year follow up,
(14) Budo 76.8% (15) and Girek Ciacura 80% (16). Dick re-
ports UDVA 20.5 in 97.2% but after the follow up of two
years (17). Results of other authors are very similar to results
of our study.
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Mean SE decreased from -11.15+2.16D preoperatively to
MRSE -0.39+0.31D postoperatively . These results are sim-
ilar or better than those reported in previous studies. Coulett
reports MR SE -0.58 + 0.55D after one year (14), Dick reports
-0,15 D after 24 months follow up period (17).

In our study after 12 months 90% of eyes had MRSE
within 1D, compared to Dick, who reported 94.3% of eyes
within + 1D after 2 years (17).

Coullet reported loss of 2 lines in 9.7% eyes, gain of 1 line
in 22.6%, and gain of 2 of or more lines in 25.8% (14). Com-
pared to our results 2.5% of eyes lost one Snellen line and
37.5% gained one line, 25% gained two or more lines.

Bourne reports physiological EC loss of 0.6%, (18), how-
ever surgical trauma can lead to increased loss of EC. Fold-
able lenses with their ability to open inside of the eye as well
as potential moving inside of the eye postoperative can cause
lowering of endothelial tolerance. Also chronic subclinical
inflammation is, according to literature, higher after Veri-
flex implantation and can be toxic for endothelium and cause
EC loss.

EC loss after 12 months period was 7.18+4.33%. The
most prominent EC loss was in first postoperative month
6.10+4.33% and improved for 1,0% in period of 12 months.
Thisis in accordance with results of Coulett who reports 9.0%
EC loss, (14) but differs from other authors, Dick showed 1,1%
(17), Hashemi 3,04% EC loss at the end of follow up period
(19).

Yag-laser preoperative iridotomy or intraoperative iri-
dectomy was performed in order to prevent acute papillary
blockage and IOP elevation (20). Differences in preopera-
tive IOP compared to first postoperative day IOP measure-
ments were statistically significant p=0.011. (Graph 4) In later
follow up period there was no statistically significant differ-
ence among intervals in IOP values (p>0.05). In many studies
there are reports of IOP postoperatively (21, 22) This is ex-
plained with viscoelastic remains in CA during the surgery,
therefore it is recommended to adequately wash out the vis-
coelastic during the surgery.

It is also possible that IOP elevation can be a result of as a
reaction to corticosteroid local therapy postoperatively (cor-
ticosteroid responder). In accordance to this theory is the fact
that two patients had to stay on anti-glaucoma therapy 7 days
after the end of corticosteroid therapy. IOP elevation was ob-
served in 7.5% eyes (1 patient binocular and one monocular).
In all cases the regulation of IOP was possible with local an-
ti-glaucoma therapy. Also, in all cases the therapy was ex-
cluded after 5 weeks.

However, some studies describe complications with these
lenses (11). Hyphema as intraoperative complication occurred
in one patients, which was absorbed in first postoperative
week. Silicon material of Veriflex optics can cause inflam-
mation. In this study there was small number of eyes (7,5%)
with subclinical inflammation, which can be explained with
use of antibiotic and steroid eye drops postoperatively from
the first postoperative day during one month of follow up. In
all reported cases subclinical inflammation went away after
higher dose of corticosteroid local therapy in first postoper-
ative month. Zuberbiihler reports 5.8% eyes with subclinical
inflammation after Veriflex implantation (23).

Pigment dispersion occurred in four eyes (10%) and without
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affect on final visual acuity. Dick reported pigment dispersion
in 4.8% eyes (17). Pupil ovalisation occurred in 2 eyes (5%) and
was followed with pupil decantation in 2 eyes (5%). In both
cases there were no optical phenomena.

CONCLUSION

We concluded that the implantation of phakic IOLs Veri-
flex for the correction of myopia may be a relatively safe and
effective procedure with good visual and refractive results
over a one-year period. However, long-term follow-up may
be necessary to confirm the long-term safety of these phakic
IOLs.

« Conflict of interest: none declared

5. REFERENCES

1. Chaudhry IA, El Danasoury MA. Phakic intraocular lenses.
Saudi ] Ophthalmol. 2013; 27(4): 231-3.

2. Lackner B, Pich S, Schmidinger G, Hanselmayer G, Deja-
co-Ruh-swurm I, Funovics MA, Skorpik C. Outcome after
treatment of ametropia with implantable contact lenses. Oph-
thalmology. 2003; 110: 2153-61.

3. Alberti KG, Zimmet P, Shaw J. Epidemiology Task Force Con-
sensus Group Themetabolic syndrome a new worldwide defini-
tion. Lancet. 2005; 366: 1059-62.

4. Liangpunsakul S, Chalasani N. Unexplained elevations in al-
anine aminotransferase in individuals with the metabolic syn-
drome: results from the third National Health and Nutrition
Survey (NHANES IH) .Am] Med Sci. 2005; 329: 111-6.

5. El Danasoury MA, El Maghraby A, Gamali TO. Comparison
of iris-fixed Artisan lens implantation with excimer laser in situ
keratomileusis in correcting myopia between -9.00 and -19.50
diopters: a randomized study. Ophthalmology. 2002; 109(5):
955-64.

6.  Guell JL, Morrel M, Kook D, Kohnen T. Phakic intraocular
lenses. Part 1: Historical overview, current models, selection
criteria and surgical techniques. J Cataract Refract Surg. 2010;
36:1976-93.

7.  Patel SR, Chu DS, Ayres BD, Hersh PS. Corneal edema and
penetrating keratoplasty after anterior chamber phakic intra-
ocular lens implantation. ] Cataract Refract Surg. 2005; 31:
2212-5.

8.  Stulting RD, John ME, Maloney RK, Assil KK, Arrowsmith
PN, Thompson VM. Three-year results of Artisan/Verisyse
phakic intraocular lens implantation. Ophthalmology. 2008;
115: 464-72.

JL, Peris-Marti’nez AL,

Marti'nez-Costa R. Rate of cataract formation in 343 highly

9. Menezo C, Cisneros-Lanuza

myopic eyes after implantation of three types of phakic intraoc-

ular lenses. ] Refract Surg. 2004; 20: 317-24.
10. Ruiz-Moreno ], Montero ], de la Vega C, Alio” JL, Zapater P.

ORIGINAL PAPER / ACTA INFORM MED. 2016 JUN; 24(3): 178-181

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Retinal detachment in myopic eyes after phakic intraocular lens
implantation.] Refract Surg. 2006; 22: 247-52.

Al Sabaani N, Al Assiri A, Al Torbak A, Al Motawa S. Out-
come of phakic ICL for myopia. Saudi ] Ophthalmol. 2013;
27:259-66.

Alio J.L., Pefia-Garcia P., Pachkoria K., Alio J.L., El Aswad A.
Intraocular optical quality of phakic intraocular lenses: com-
parison of angle-supported, iris-fixated, and posterior chamber
lenses. Am ] Ophthalmol. 2013; 156: 789-99.

Doors M, Budo CJ, Christiaans BJ, Luger M, Marinho AA,
Dick HB. Artiflex Toric foldable phakic intraocular lens: short-
term results of a prospective European multicenter study. Am |
Ophthalmol. 2012; 154: 730-9.

Coullet J, Guell JL, Fournie P, Grandjean H, Gaytan ], Arne
JL, Malecaze F. Iris-supported Phakcic lenses (Rigid vs Fold-
able Version) for Treating Moderately High Myopia: Random-
ized Paired Eye Comparison. Am ] of Ophtalmol. 2006; 142:
909-16.

Budo C, Hessloehl JC, Izak M, et al. Multicenter study of the
Artisan phakic intraocular lens. J Cataract Refract Surg. 2000;
26:1163-71.

Gierek-Ciaciura S, Gierek-Lapinska A, O chalik K, Mruk-
wa-Kominek E. Correction of high myopia with different pha-
cik anterior chamber intraocular lenses: ICARE angle-sup-
ported lens and Verisyse iris claw lens. Greafes Atrch Clin Exp
Ophthalmol. 2007; 245: 1-7.

Dick HB, Buso C, Malecaze F, Guell JL, Marinho AAP, Nuijts
RMMA, Luyten GPM, Menezo JL, Kohnen T. Foldabele Arti-
flex phakic intraocular lens for the correction of myopia: two-
year follow-up results of a prospective European multicenter
study. Ophthalmology. 2009; 116: 671-7.

Bourne WM, Nelson LR, Hodge DO. Central corneal endo-
thelial cell changes over a ten-year period. Invest Ophthalmol
Vis Sci. 1997; 38: 779-82.

Hashemi H, Taherzadeh M, Khabazkhoob M. Correction of
high myopia with foldable Artiflex Phakic intraocular lenses:
1 year follow-up results. Acta Med Iran. 2013; 51(9): 620-5.
Zaldivar R, Davidorf JM, Oscherow S, Ricur G, Piezzi V.
Combined posterior chamber phakic intraocular lens and laser
in situ keratomileusis: bioptics for extreme myopia. ] Refract
Surg. 1999; 15(3): 299-308.

Stulting RD, John ME, Maloney RK, Assil KK, Arrowsmith
PN, Thompson VM. Three-year results of Artisan/Verisyse
phakic intraocular lens implantation; results of the United
States Food And Drug Administration clinical trial. U.S. Veri-
syse Study Group. Ophthalmology. 2008; 115(3): 464-72.
Senthil S, Reddy KP, Ravisankar, Srilakshmi. A retrospective
analysis of the first Indian Experience on Artisan phakic intra-
ocular lens. Indian ] Ophthalmol. 2006; 54: 251-5.

181



