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ABSTRACT
Objectives: The aim was to examine efficacy and safety after Implantable Collamer Lens (ICL) 
implantation for correction of myopia et myopic astigmatism. Methods: This prospective clin-
ical study included 28 eyes of 16 patients which underwent implantation of ICL for correction 
of myopia up to -18,00 diopters (D) and myopic astigmatism up to -6,00 D in the Eye Clinic 
Svjetlost Sarajevo, from January 2013 to January 2016. Uncorrected distance visual acuity 
(UDVA), spherical equivalent (SE), corrected distance visual acuity (CDVA), intraocular pres-
sure (IOP), endothelial cell (EC) density were evaluated at one, six and twelve months. For sta-
tistical analysis SPSS for Windows and Microsoft Excel were used. Results: Out of 16 patients, 
with mean age of 28,21 ± 4,06 years, 12 of them had binocular and 4 of them had monocular 
procedure. After 12 months mean UDVA was 0,76 ± 0,16 compared to UDVA 0,04 ± 0,03 
preoperatively. Mean SE preoperatively was -0,21 ± 0,27 D compared to -9,52 ± 3,69 D pre-
operatively. At 12 months one eye (3,57%) lost 2 Snellen lines. In this study 8 eyes (28,57%) 
gained 1 line, 5 eyes gained (17,56%) 2 lines, and 3 eyes (10,72%) gained 3 lines. EC loss 
was 5,50±4.71% after 12 months. There was no significant change of IOP by the end of 12 
months follow up period. One haptic crack was reported as the only intraoperative complica-
tion. Three postoperative complications were: two lens rotations and one retinal detachment. 
Conclusion: Implantation of ICL is an effective and safe method for reducing or correcting 
myopia and myopic astigmatism.
Keywords:  implantable collamer lens, myopia, myopic astigmatism.

1. INTRODUCTION
Different surgical procedures for 

correction of myopia have been de-
veloped over the last decades. Cor-
neal refractive surgery is predictable 
and safe for treatment of low and 
moderate myopia (1). For treatment 
of high myopia it has poor predict-
ability and can cause increased ab-
errations (2). Implantation of pha-
kic intraocular lenses (pIOL) can be 
beneficial for patients who are not 
suitable candidates for Laser In Situ 
Keratomileusis (LASIK) and Photo-
refractive Keratectomy (PRK) since 
it does not involve corneal tissue re-
moval (3). The other advantages are 
reversibility of the procedure and 
preservation of accommodation.

The Visian Implantable Collam-
er Lens (ICL) and The Visian Toric 
ICL (ICL™, STAAR Surgical, Nidau, 
Switzerland) are made from collam-
er, a 100% biocompatible material. 
The lens is designed to treat a broad 
range of refractive errors general-

ly between +10.0 and -18.0 D with 
astigmatism between 1.0 to 6.0 D 
(4). The lens is foldable, which allows 
insertion in posterior chamber (PC) 
through a sutureless 2,8 mm incision.

The main disadvantage of PC pIOL 
is potential cataract formation due to 
close contact to the lens. Other com-
plications include IOP elevation, ro-
tation of pIOL, retinal detachment, 
pigment dispersion glaucoma, endo-
thelial cell loss (5)

Posterior chamber pIOL has been 
reported to be effective for the cor-
rection of moderate to high ametro-
pia (6).

2. MATERIAL AND METHODS
This was a prospective clinical 

study conducted at Eye Clinic Sv-
jetlost Sarajevo. It included 28 eyes 
from 16 patients who underwent 
implantation of PC pIOL for the cor-
rection of myopia and myopic astig-
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matism. All procedures were performed by one surgeon 
and all patients signed informed consent.

Each patient included in this study was not suitable 
for corneal refractive surgery, had stable myopia for two 
years, anterior chamber depth (ACD) ≥ 2,8 mm (mea-
sured form endothelium), endothelial cell (CE) count ≥ 
2300 cells/mm2, mesopic pupil ≤ 6,5 mm.

Exclusion criteria were: patients younger than 21 years, 
active pathology of the eye, cataract, glaucoma, chronic 
or recurrent uveitis, prior ocular surgery, autoimmune 
systemic diseases, diabetes, pregnancy and breastfeed-
ing.

Preoperative examination included: uncorrected dis-
tance visual acuity (UDVA), corrected distance visu-
al acuity (CDVA) measured in decimal Snellen values, 
manifest and cycloplegic refraction (autorefractometer- 
Rexxam CO, LTD, Kagava, Japan), intraocular pressure 
(IOP), (Auto Non-Contact Tonometer, Reichert Inc., 
Buffalo, NY, USA), biomicroscopic examination (Slit 
Lamp SL980, CSO Costruzione Strumenti Oftalmici, 
Florence, Italy ), fundus examination, corneal topogra-
phy (Wavelight, Allegretto Oculyzer, Erlangen, Germa-
ny), endothelial cell density (ECD) count (CSO Specu-
lar Microscope, CSO Costruzione Strumenti Oftalmici, 
Florence, Italy), pupil size (Sirius Pupilographer, CSO 
Costruzione Strumenti Oftalmici, Florence, Italy), hor-
izontal corneal diameter (white to white–WTW) was 
measured by apparatus (IOL Master, Carl Zeiss, Germa-
ny) and also manually by caliper.

Calculation of the ICL power was performed using 
software provided by manufacturer (7), with target of 
emmetropia. Toric ICLs were manufactured to mini-
mize rotation, and required the surgeon to rotate the ICL 
no more than 22.5 degrees. The size of ICL was chosen 
based on WTW measures. In the study only ICL V4c 
model was used, which has a central hole, therefore there 
was no need for preoperative Yag laser iridotomy.

Prior to the surgery patients dilating pupil agents 
Phenylephrinehydrochloride (Neosynephrin-POS 10%, 
Ursapharm, Saarbrücken, Germany) were administered 
to the patients. Patients were operated under peribulbar 
anaesthesia of 2mm³ lidocaine (Lidokain-hlorid 2%, Ga-
lenika, Beograd, Republika Srbija). Two paracentesis in-
cisions were made with 15° blade at 10 and 2 o’clock po-
sitions. Sodium hyaluronate (Provisc, Alcon, Rijksweg, 
Belgium) was instilled in anterior chamber (AC) fol-
lowed by 2,8 mm corneal incision at 12 o’clock. ICL was 
inserted in the PC with the use of an injector cartridge 
(STAAR Surgical, Nidau, Switzerland). All viscoelastic 
material was carefully removed by bimanual irrigation 
and aspiration probes and using Balanced Salt Solution 
(AMO Endosol, AMO, Groningen, The Netherlands). 
Main incision was hydrated after Cefuroxime Natrium 
(Cefuroxime, Astro-pharma, Wien, Österrreich) instal-
lation in AC.

The following postoperative medication regimen was 
recommended: one drop of Tobramicin/Dexamethason 
(Tobradex, Alcon, Rijksweg, Begium) 4 times daily/ 4 
weeks.

Biomicroscopic examination, UDVA and IOP were ob-
tained and recorded at day 1 and day 7 after surgery. At 
other testing intervals (1, 6 and 12 months), a complete 
examination was performed, which included refraction, 
spherical equivalent (SE), corneal topography and ECD 
count. Index of safety and efficacy and CDVA were eval-
uated after 12 months.

Statistical calculation was performed with SPSS for 
Windows (19.0, SPSS Inc, Chicago, Illinois, SAD) and 
Microsoft Excel (11.0, Microsoft Corporation, Redmond, 
WA, SAD). The comparison between the preoperative 
and postoperative periods was performed with the Wil-
coxon signed rank test. Value of p<0.05 was considered 
statistically significant.

3. RESULTS
Visual and refractive outcomes of 28 eyes from 16 pa-

tients, who underwent implantation of ICL for correc-
tion of myopia or myopic astigmatism were described in 
this study. Nine (9/16) patients were male (56,25%) and 
seven (7/16) were female (43,75%). Out of 16 patients 4 
of them underwent monocular and 12 binocular ICL im-
plantation. All preoperative values are presented in Ta-
ble 1. Graph 1 shows significant improvement of mean 
UDVA preoperatively and measurements in the first 
month (p<0,001) while after first month until 12 months 
there was no change (p=0.705).

Mean Range

Age 28.21 ± 4.06 21 - 35

Sphere (D) -8.08 ± 3.80 -1.50 to -17.00

Cylinder (D) -2.89 ± 1.37 -0.75 to -6.00

SE (D) -9.52 ± 3.69 -4.25 to -17.50

UDVA 0.04± 0.03 0.01 - 0.20

CDVA 0.63 ± 0.16 0.25 - 0.90

IOP (mmHg) 15.25 ± 2.39 12 - 19

ECD (cell/mm2) 2656 ± 153 2234 - 2930

ACD (mm) 3.48 ± 0.27 3.09 - 4.16

Table 1. Preopertive values (SE – spheric equivalent, UDVA – 
uncorrected distance visual acuity, CDVA – corrected distance visual 
acuity, IOP – intraocular pressure, ECD – endothelial cell density, ACD 
– anterior chamber depth).

 

 

 

 

 

Graph 1. UDVA in follow up period of 12 months (UDVA – uncorrected distance visual 
acuity) 

 

 

 

 

 

Graph 1. UDVA in follow up period of 12 months (UDVA – uncorrected 
distance visual acuity)
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From 0% preoperatively UDVA of 20/40 or better in-
creased to 92.86% postoperatively, and UDVA of 20/20 
increased to 67.86%.

In our study efficacy index (defined as UDVA at 12 
month postoperatively/CDVA preoperatively) was 1.2. 
Safety index (defined as CDVA at 12 months/CDVA pre-
operatively) was 1.25.

Values of SE decreased significantly at one month 
postoperatively to -0.19 ± 0.34 D from preoperative -9.52 
± 3.69 D (p<0.001) and remained stable over the follow 
up period (p=0.621). The results are shown in Graph 2.

At 12 months one eye (3.57%) lost 2 lines, 8 eyes 
(28.57%) gained 1 line, 5 eyes gained (17.56%) 2 lines, 
and 3 eyes (10.72%) gained 3 lines.

The loss of EC after 12 months was 5,50% and was 
the highest in the first postoperative month 3,06% and 
continued to fall in follow up period for 2,44% more, as 
shown in Graph 3. ECD loss after 1 month was statisti-
cally significant (p>0.001), and after this period shows no 
statically significant change (p=0.361).

There was no statistically significant difference in IOP 
postoperatively (p=0.469). All other postoperative re-
sults are presented in Table 2.

4. DISCUSSION
The primary variable for this kind of study, UDVA, 

showed significant improvement in first month 
(0.72±1.68) compared to preoperatively (0.04±0.03) 
and stayed stable throughout the 12 months period 
(0.76±0.16). UDVA of 20/40 or better increased from 0% 
preoperatively to 92.86%, and UDVA of 20/20 increased 
to 67.86%. Food and Drug Administration (FDA) (8) 
reported UDVA 20/40 or better in 94.70% and UDVA 
20/20 in 59.23% of eyes after 3 years. These results show 
efficacy of this procedure and in our study index of effi-
cacy is 1.20.

In our study, SE decreased from -9.5 ± 3.69 D preop-
eratively to -0.19 ± 0.34 D at first month and stayed sta-
ble to one year -0.21 ± 0.27 D. In fact, 82.86% eyes had 
an SE within ±1.00 D and 78.57% eyes had an SE ±0,50 
D. Uusitalo (9) reported 81.6% eyes within ±0,50 D and 
71.10% within ±1.00 D. We had no eye underwent biop-
tics for residual refractive error.

At one year, only one eye had (3.57%) lost two Snellen 
lines. Eighth eyes gained one line (28.57%), 5 eyes gained 
two lines (17.56%) and 3 eyes (10.72%) gained 3 lines. 
Other also reported changes in lines after implantation 
of ICL phakic lenses. For example, Al Sabani (10) found 
1.5% eyes that lost two lines, 10.7% gained two lines and 
9.2% gained more than two lines. This gain could be the 
result of magnification of the retinal image after ICL im-
plantation and avoiding of minimization of picture by 
spectacles in high myopia. The reason that one eye lost 
two Snellen lines in this study is rotation of ICL probably 
because of small size of diameter, but the patient was sat-
isfied and refused explaining and changing of ICL.

There was no significant change (p= 0.469) in the IOP 
during postoperative period. Shimicu et al (11) present-
ed the same results in their investigation (p=0.53). We 
explained this result with using V4c model of ICL with 
central hole which prevents pupillary block and does not 
require preoperative iridotomy or intraoperative iridec-
tomy.

Only one intraoperative complication occurred. ICL 
haptic was cracked during the surgery in one eye (3.57%). 
There were no postoperative complications after event in 
this case, and no loss of CDVA. Al Sabaani et al reports 3 
haptic tears and 1 haptic crack, and it is argued to be due 
to learning curve (10).

Postoperative complications included two rotations of 
the lens. In one case the patient underwent ICL replace-
ment with the bigger lens after which the lens remained 
in correct position. Second surgery was performed one 
month after the first surgery. Second patient decided 
he does not want to reposition or replace existing ICL, 
which was rotated approximately 15°, and the patient 
lost two Snellen lines of CDVA.

Cataract formation was one of the expected compli-
cations of pIOL implantation. Al Sabaani (10) reports 
anterior subcapsular cataract in 4.34% eyes one year af-

 

Graph 2. Spheric equivalent (SE) in follow up period of 12 months 

 

 

 

 

 

 

 

 

 

 

Graph 2. Spheric equivalent (SE) in follow up period of 12 months

 

Graph 3. ECD loss in follow up period of 12 months (ECD – endothelial cell density) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 3. ECD loss in follow up period of 12 months (ECD – endothelial 
cell density)

(Mean) 1 M 6 M 12 M 

Sphere (D) -0.12± 0.37 -0.24± 0.26 -0.12 ± 0.36

Cylinider (D) -0.36 ± 0.58 -0.32 ± 0.44 -0.26 ± 0.50

SE (D) -0.19± 0.34 -0.20± 0.26 -0.21 ± 0.27

UDVA 0.72± 1.68 0.76± 0.16 0.76± 0.16

CDVA - - 0.79 ± 0.14

ECD (cell/mm2) 2575 ± 130 2544 ± 125 2512 ± 127

IOP (mmHg) 15.35 ± 2.40 14.75 ± 1.62 14.96 ± 1.70

Table 2. Postoperative results in follow up period of 12 months (SE – 
spheric equivalent, UDVA – uncorrected distance visual acuity, CDVA 
– corrected distance visual acuity, IOP – intraocular pressure, ECD – 
endothelial cell density)
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ter surgery. In our study during 12 months postopera-
tive period cataract was not reported. We explain this 
difference with very experienced surgeon. Gonvers (12) 
reports increase of cataract formation with longer follow 
up period. This is the reason why studies with shorter 
follow up period mostly report none or very small num-
ber of cataracts postoperatively. Further and longer ob-
servation is needed to make any conclusions

One eye (3.57%) had retinal detachment 3 months af-
ter the ICL implantation. The patient had high degener-
ative myopia and preoperatively underwent prophylactic 
laser photocoagulation on both eyes. Pars plana vitrecto-
my was successfully preformed, with no further compli-
cations on this eye. No other retinal complications were 
observed. In a large study Bamashmu (13) reports 9.9% 
(61 of 617) eyes required prophylactic laser photoco-
agulation, with development of one spontaneous rheg-
matogenous detachment and one traumatic, which is 
0,32% in follow-up up to 40 months. Percentage of pos-
terior segment complications in our study can hardly be 
compared to Bamashmu (13) due to much higher num-
ber of patients. Patients with high degenerative myopia 
must undertake prophylactic treatment and even then, 
there is still a risk of retinal detachment.

Loss EDC at one year in our study was 5.5%, likewise 
Muslubas (14) reports 6.5% and Al Sabaani 5.6% after 
12 months. In our study the main loss occurred during 
first month (3.06%) and was statistically significant, com-
pared to other studies where the biggest loss was in first 
few months. After this period in all studies the was no 
significantly significant decrease during the follow up 
period (3, 15). ECD loss in first few months can be ex-
plained by surgical trauma. There are few studies with 
follow up period of 2 to 4 years, and they found no statis-
tically significant change in ECD loss during their follow 
up after the first major ECD drop (3, 16).

Implantation of ICL is an effective treatment for cor-
rection of myopia and myopic astigmatism with advan-
tages such as immediate correction, stability, relative 
simplicity and reversibility.

• Conflict of interest: none declared.
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